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v 1. Safety Hi5 Controller Operation Manual

1.1. Introduction

The main purpose of this chapter is to describe the safety precautions for users and operators who
repair and manipulate the industrial robot.

This manual describes safety precautions for robot manipulator and controller, in complies with the
safety regulation of EU Machinery Directive 98/37/EC(2006/42/EC) and US OSHA. And the robot
manipulator and controller is manufactured to comply with the safety standards EN 1SO 10218-1:2006
and ANSI/RIA R15.06-1999.

Every operator, who installs, replaces, adjusts, manipulates, maintains, and repairs, must read
thoroughly and fully understand the manipulation and maintenance manual, in particular, the special
attention must be paid to the WARNING symbol, the most important marking related to the safety.

Installation, replacement, adjustment, manipulation, maintenance, and repair of robot system must be
performed by the personnel who was duly trained for these purposes, following the indicated operating
procedure.

This company is planning and carrying out the relevant training such as maintenance, repair, and
manipulation for the above operations, so robot users make sure that robot operators should get the
relevant training. And make sure that the robot handling work should be carried out only by the
operators who completed this training course.

HHI user of industrial robot has responsibility to observe the safety regulation related to robot adopted
in corresponding countries and responsibility to design, install and operate safety equipment well in
order to protect workers who work at robot system.

The dangerous zone of robot system, that is the working range in which the robot, tool, and peripheral
equipment are operated, must be safeguarded to prevent workers or objects from entering the zone. If
a person or object should nevertheless enter the dangerous zone, make sure that the robot system is
immediately shut down by emergency stop system. The operators of robot system have a responsibility
to take all necessary steps to make correct installation, examination and operation of the relevant
safety devices.
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1. Safety

Enable application and disable environment of robots are as follows.
Application

It is applied to the industrial robot used by installing on the surface of wall or plane (axes addable). It is
also appropriate for controlling operation in the dotted section or consecutive section.

Major application is

Spot welding

Arc welding

Cutting

Handling

Assembly

Application such as Sealing
MIG/MAG welding
Palletizing

Grinding

LCD manufacturing process

For the other use than the above emergency application, make a contact with our company to consult
on the robot use and possible applications.

Disable environment

Our robot must not be used in a highly explosive environment and the areas contaminated by oil,
flammable materials or chemical materials. (Prohibited to be installed and manipulated.)
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1.2. Relevant Safety Regulations

The robot is designed as per ISO 10218-1:2006 safety standards for industrial robots, and furthermore
in comply with ANSI/RIA 15.06-1999 regulations.

1.3. Safety Training

All the personnel who intend to teach, operate or inspect the robot must be trained in an approved
robotic operation and safety training course before start-up. The safety training course includes the
following details:

Purpose and functions of safety devices

Safety procedure to handle the robot

Performance of robot or the robot system and possible hazards
Tasks associated with any specific robot applications

Safety concepts, etc.
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1.4. Safety Related Nameplate

1.4.1. Safety Marking

For the purpose of effective safety instructions, the following safety symbols are used in this manual.

Table 1-1 Safety marking

Symbols Descriptions
Indicate a potentially hazardous situation which, if not avoided, could
Warning result in death or serious injury to personnel and damage to equipment.
The special attention must be paid to the operation and handling.
Mandatory Indicate the compulsory measures that should be performed.
- Indicate the prohibited actions and/or operations that should not be
Prohibited
performed.

1.4.2. Safety Nameplate

Identification plates, warning label and safety symbols are attached to the robot and to the inside and
outside of control panel. The designation labels and cable Mark for wire harness between the robot and
control panel, and the cables inside/outside of control panel are provided.

All of these plates, labels, symbols and marks constitute safety-relevant parts of the robot and the
control panel. They must remain attached to the robot manipulator and control panel at their clearly
visible positions all the time for the safety and their full performance.

The painted markings on the floor and signs indicating dangerous zones must be clearly distinguished
in form, color, and style from other markings on the machine near the robot system or inside the plant
facilities where the robot system is installed.

identification plates, warning labels, safety symbols, designation labels and cable

® It is forbidden to remove, cover, or paint over by way of spoiling the clearly visible

marks.
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1.5. Definition of Safety Functions

Emergency Stop Functions — IEC 204-1,10,7
There is one emergency stop button on the controller and teach pendant respectively. If necessary,
additional emergency buttons should be able to connect to the robot's safety chain circuit. The
emergency stop function, which overrides all other robot controls, stops all moving parts by
disconnecting power supply, and removes drive power to prevent the use of other dangerous functions
controlled by the robot.

Safety Stop Function - EN ISO 10218-1:2006
When a safety stop circuit is provided, each robot must be delivered with the necessary connections for
the safeguards and interlocks associated with this circuit. The robot should have a number of electrical
input signals which can be used to connect external safety devices, such as safety gates, safety pads,
and safety lamps. These signals allow the robot's safety functions to be activated by all equipment,
including peripheral equipment and the robot itself.

Speed Limitation Function - EN ISO 10218-1:2006
In a manual mode, the speed of robot is strictly limited to 250 mm per second as maximum.
The speed limitation applies not only to the TCP(Tool Center Point), but to all parts of manual mode
robot. The speed of equipment mounted on the robot should be possibly monitored.

Restricting working Envelope - ANSI/RIA R15.06-1999
Operation area of each axis is restricted by soft limit and hardware limit. Axis 1, 2, and 3 can also be
restricted by means of mechanical stopper.

Operation Mode Selection - ANSI/RIA R15.06-1999
The robot must be operated either manually or automatically. In a manual mode, the robot must be
operated only by using the teach pendant.
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1.6. Installation

1.6.1. Safety Fence

Install safety fence against the possible collision between the robot and workers, so
that no worker may approach the robot.

Install safety fence against the possible collision between the robot and workers, so that no worker may
approach the robot. When operators or other personnel enter the robot's working envelope by accident,
it may cause an accident. Install the safety fence to stop the robot when one, who intends to replace for
TIP DRESSING or TIP changing replacement, or to inspect welding equipment, opens the fence gate
and approaches the equipment during operation.

>

1.5m (60") Min

0.3m (12") Max

1
4.9cm(1.875") Max

Figure 1.1 Recommended size for safety net and entrance gate (slot type entrance gate)
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1.5m (60") Min
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|

>

S 7

4.9cm(1.875") Max  4.9cm(1.875") Max
Figure 1.2 Recommended size for safety net and entrance gate (square type entrance gate)
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Hi5 Controller Operation Manual

Enough space for safety net should be secured by covering robot operating area so as that
workers would not have difficulty in teaching work or repairing work, and the safety net should
have solid structure in order that it would not move easily and man cannot enter over easily.

Safety net should be installed by static type in principle, and should not have hazardous parts
such as prominence and depression or keen part, etc.

Install the safety fence with an entrance gate, and register the safety plug at the gate so that it
does not open unless pulling the plug out. And, please make wiring with interlock so that robot
would be operation ready OFF and motor OFF in the status that safety plug is pulled out or
safety net is open.

When intending to operate the robot with the safety plug pulled out, wire the robot as a
low-speed play mode.

For immediate emergency stop, install emergency stop button within operator’s easily
accessible distance.

In case of no safety net, please install photoelectric switch, mat switch and so on instead of
safety plug in all range of robot operation, and make robot to stop automatically when man
goes into.

Operation area of robot (hazardous area) should be distinguished by the method like painting
on floor.
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1.6.2. Placement of Robot & Peripheral Equipment

(1)

(@)

3)

(4)

()

(6)

(7)

(8)

(9)

Please make sure that robot and peripheral equipment should be arranged by
following method.

In case of connecting primary power of controller or peripheral devices, please work after
checking whether supply power has been deleted. There is a possible danger of electric shock
because the high voltage such as 220V and 440V is used as its primary powetr.

Post a sign [No enter during operation] up the safety fence gate, and inform the operators of
its purport.

Arrange such devices as controller, interlock panel, and other manipulation panels to be
handled outside of the safety fence.

When installing operation stand, install the emergency stop button on the stand. Make sure
that the stand stops in an emergency wherever the robot is handled.

Make sure that the robot manipulator and the wiring and piping of controller, interlock panel,
and timer should not be placed in the way of operator's working range so that they would not
be directly stepped on by FORK and LIFT. The accident by falling down of work or wire cut
can happen.

Place the controller, interlock panel, and handling stand within the sight of robotic performance.
It may cause a serious accident to operate the robot while the operator is working, or the robot
is malfunctioning in an invisible sight.

Restrict the robot's working envelope by using soft limits and mechanical stopper if the
necessary working envelope is narrower than the holding workable envelope. It is possible to
stop the robot in advance when it moves beyond its normal working envelope due to an
abnormal condition. (Refer to the "Robot Manipulator Maintenance Manual; .)

During weld, spatter can fall down to workers or the workers can be injured by burning, or fire
can break out. Install such devices as a glare shield or a cover in the full sight of robot's
working envelope.

Make sure that the device indicating the robot's running condition whether automatic or
manual mode must be noticeable even in the far distance. In the case of automatic start-up,
warning with a buzzer or warning lamp is also enable.

(10) Make sure that there is no projecting part in the robot's peripheral equipment. Cover it, if

necessary. It usually may cause an accident if the operator comes in touch with it. And it may
lead a serious accident if the operator is astonished at the sudden movement of robot, and
conducts it.

(11) Don't make the system designed to allow the workers to carry the Work in and out using their

hands through the safety fence. It could be a cause of accident associated with compressing
or amputating.
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Figure 1.3 Arrangement of LCD robot peripheral devices and workers
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Figure 1.4 Arrangement of general robot peripheral devices and workers
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1.6.3. Installing the Robot

Please install the robot in accordance with following method surely.

Install the robot as per the planning and layout which has been previously reviewed and studied for its
optimized performance and functionality. In case of poor conditions for robot installation, the serious
problems can take place, including error of relative position between robot and workpiece during
operation, bad performance quality of robot caused by vibration, shortening lifetime, and cause of
serious accidents. Thus, pay attention to the following precautions when installing the robot.

General Safety Precautions

(1)

(@)

3)

(4)

()
(6)

(7)

Design and install the robot system properly in compliance with laws, regulations, and safety
requirements enable in the country where the robot system is installed.

All the workers for the robot system must have the complete knowledge on the information
specified in the application and supplementary manual, and proficiently operate and handle
the industrial robot.

Installation workers of robot must follow the safety instructions and apply them to the
installation when they face any safety problems.

System provider must ensure that all the circuits utilizing safety functions perfectly perform in
a safe way.

Install main power supply to be disconnected from outside of the robot’s working envelope.

System provider must ensure that all the circuits utilizing emergency stop function perfectly
perform in a safe way.

For the immediate emergency stop, install emergency stop button within the accessible
distance for the operator.
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Technical Safety Precautions

1)

(@)

3)

(4)
()

(6)
(7)

(8)

9)

Eliminate any interference with peripheral equipment considering the dimension and working
envelope.

Avoid such place for installing which is directly exposed to the sun, extremely humid,
contaminated by oil or chemicals, and containing a large amount of metal powder and
explosive gas.

Install at the ambient temperature ranged 0~45C.

Secure sufficient space for the easier disassembly and maintenance.

Install safety fence with a gate, and prohibit any person from entering the robot's working
envelope.

Remove any obstacles out of the robot’s working envelope.

Take a special measure, considering thermodynamics of controller, if the robot is installed
near the heating elements or places exposed directly to the sun.

Take a special measure if the robot is installed in a place of abundant dust such as metal
powder in the air.

Install the robot not to transmit welding electric current. In other word, insulate SPOT GUN
with/from the robot’s wrist.

(10) Grounding is very critical in preventing electric shock and malfunction caused by noise, and

thus install as following instructions.

@ Install an exclusive grounding terminal using class 3 or higher. (For the input voltage of
400V of higher, use special class 3 or higher.)

(@ Connect grounding line into the grounding bus-bar inside of the control panel.

@ In case of direct grounding on the floor by anchoring, two-point grounding both by robot
manipulator and by controller can produce a “ground loop” and contrariwise cause
abnormal operation. In this case, connect the grounding line to the base of robot
manipulator and disconnect the second grounding point to the controller. If the robot
vibrates even after stopping, double-check the grounding status because the possible
main causes could be an incomplete grounding or “ground loop”.

@ In the use of internal transgun(GUN), there is a possible danger of dropping because the
primary power cable is directly connected to the spot gun. In this case, directly connect
the grounding line to the base of robot manipulator in order to prevent any electric shock
and protect the control panel, but do not connect it to the controller.
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1.6.4. Space for Robot Installation

Install robot after securing sufficient space for maintaining the robot manipulator, controller, and other
peripheral equipment. To install the main body and controller, please secure the above mentioned
installation area. Install controller outside of the safety fence in order to monitor the robot manipulator
and to operate in a safe way.

When installing, be sure to make it easier to perform the maintenance when opening the Controller door.
Secure the available space. The specifications of the controller can change according to the type of the
controller. (For more details, please refer to the “Maintenance manual”.)

/ "HYUNDAI 1-14

HEAVY INDUSTRIES CO.,.LTD.



1. Safety

1.7. Safety Operation for Robot Handling

Follow the safety instructions to prevent any accidents. Don't modify nor ignore safety devices or
circuits at any time, and be careful of electric shock.

All the normal operations in an automatic mode must be performed outside of the safety fence. Check
the robot's working envelope if anyone is inside before operating.

1.7.1. Safety Precautions for Robot Handling

1)

(@)
®3)

(4)
(5)

(6)

(7)
(8)
(9)

Please observe following countermeasures because safety is very important on
operation of robot.

Do not handle the robot other than such personnel as operators handling the robot and other
possible operators and supervisors who were designated as whom duly trained in an
approved robotic training course and become familiar enough with the proper operation of the
safety and robotic functions.

Be sure to wear helmets, goggles, and safety shoes.

Perform the work in pairs. One person must be ready to press the emergency stop button in
an emergency while the other must perform his work quickly but carefully within the robot’s
working envelope. Always check the escape route before working.

Make sure that there is no one in the working envelope when the power source is on.

Operations such as teaching must be performed outside of the robot's working envelope.
However, if the operation is performed within the working envelope after stopping the robot,
enter the envelope with safety plug or key switch for converting to automatic mode. Make sure
that other operators do not change it into automatic mode by accident. Also, pay close
attention to the specific direction of robotic movement in case of abnormal operation and
malfunction.

Supervisors should follow the instructions below.

(1 Be located at a place where you could take an entire view of robot, and commit yourself to
monitoring.

@ Press the emergency stop button immediately when abnormality is found.

(® Anyone is forbidden to be near the operating area other than those who are engaged in
the operation.

In a manual mode, the speed of teaching is limited to 250mm/sec.
In teaching, post a sign [Under Teaching].

Operators must pull the safety plug out, and enter the safety fence with the plug.

(10) Do not use any devices causing noise in and around the teaching area.

(11) Handle the teach pendant button, while checking the teaching point with your naked eyes, and

do not handle it just relying on your sense.

A(lZ) It is a repairing part to be prepared for when you buy many sets.
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(13) In teaching, check and examine carefully under your feet. In particular, in high teaching for
more than 2M, secure a safe zone on which you may step before teaching.

(14) Instructions for any abnormal operations.

Press immediately the emergency stop button when any abnormal operations are found.
Be sure to check if the relevant equipment is stopped when checking the abnormality in
an emergency stop.

In case that the robot stops automatically due to power failure, investigate possible
causes and take actions after confirming that the robot completely stops.

In case of malfunction of emergency stop devices, immediately disconnect the main
power and investigate possible causes to take necessary actions.

Investigation of the failure must be conducted only by a designated person. For the
re-operation after emergency stop, operators must clarify the cause of failure and take
necessary actions, and then operate the robot again following the proper procedure.

© ® @ ©

(15) Write out the operating rules proper to working details and installing location regarding the
operation and handling method for the robot, and the necessary actions for robot's any failure.
In addition, it is recommended to operate the robot in accordance with the operating rules.

(16) Instructions when the robot stops
Make sure not to approach the robot even when it seems to be stopped. Most accidents occur
from a sudden movement of robot which seemed to be stopped when one approaches it. The
conditions that the robot stops are as follows.

Table 1-2 State of Robot Stop

No. State of Robot Drive Power Access
Pause
. (Minor failure, Pause switch) ON X
Emergency stop
2 (Major failure, Emergency stop switch, Safety gate) OFF o
3 Input signal standby of peripheral equipment ON X
(START INTERLOCK)
4 Playback Completion ON X
5 Standby ON X

Even in the accessible state of robot, be watchful against any possible sudden movement of
robot. Make sure to avoid approaching the robot without precautions for emergency under all
circumstances.

B During temporary halt, the entrance countermeasure same as entrance of teaching
work should be considered at the case (nozzle contact, welded part detected, arc error,
and so on) of opening entrance gate for simple management against error.

(17) Clean up any split oil, tools, and impurities in the safety fence after completing robotic
operation. Accidents such as conduction may occur in the working envelope contaminated by
oil, or scattered tools on its floor. Make a habit of organizing and cleaning things up.
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1.7.2. Safety Precautions for Operating Test

Please observe following countermeasures because safety on robot operation is
very important.

In case of operating test, errors in design or teaching and inferiority in manufacturing are possibly seen
in the entire system such as teaching program, jig, and sequence. Thus, be more careful and safe in
case of operating test. Accidents may occur by these combined causes.

(1) Before handling, check the stop buttons and signal functions to stop the robot such as
emergency stop button or stop button. And then, check the abnormality - detective movements.
Above all, it is the most critical to check all the stop signals. It would be the most important to
stop the robot when any possible accidents are predicted.

(2) In case of operating test, start the robot at low speed(approximately 20%~30%) in the variable
speed function, and repeat it more than one cycle to check the movements. If any errors are
found, immediately correct them. After then, increase in speed (50% — 75% — 100%)
gradually, and repeat more than one cycle respectively to check the movements. Operating at
high speed from the very beginning may cause a serious accident.

(3) In case of operating test, it is hard to predict what problems would happen. Do not enter the
safety fence during operating test. Unexpected accidents are likely to occur because of its low
reliability.

1-17 / "HYUNDA

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller Operation Manual

1.7.3. Safety Precautions for Automatic Operation

(4)

(5)

(6)

Please observe following countermeasures because safety on robot automatic
operation is very important.

While posting a sign [Do Not Enter During Operation] up the safety fence gate, ask the
operators not to enter during operation. If the robot stops, you may enter the safety fence
under your full understanding of the situation.

Be sure to check if any operators are inside of the safety fence when starting the automatic
operation. Operating without checking the presence of operators may cause a personal injury.

Before starting the automatic operation, check and confirm that the program number, step
number, mode, and starting selection are in the possible state for automatic operation. If
starting with the other programs or steps selected, the robot could move in an unpredicted way,
and lead to an accident.

Before starting the automatic operation, check if the robot is properly located to get started.
Check whether the program number or step number is identical with the location of robot.
Even if it's all identical, accidents are still possible to occur due to an abnormal movement
when the robot is differently located.

Be prepared to immediately press the emergency stop button when starting the automatic
operation. Immediately press the emergency stop button in case of robot's unexpected
movements or emergency.

Be sure to detect any abnormalities by checking the route, condition, or sound of robot
movement. Sometimes the robot may be abnormally operated including a sudden break down.
However, it will show a certain indication before the break down. Understand the robot's
normal condition well in order to catch the symptom in advance.

When any abnormality is detected from the robot, immediately stop and take proper actions on
it. Using the robot before any proper actions taken may cause an interruption of produce as
well as serious failure leading to a very serious personal injury.

When checking the robot’'s movement after the proper actions taken for the abnormality, do
not operate the robot with operators inside of the safety fence. Unexpected accidents are
possibly to occur because its low reliability may cause another abnormality.
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1.8. Safety Precautions for Access to Safety Fence

Please observe following countermeasures because safety on entering into
safeguard is very important.

The robot is very heavy and strong, even at low speeds. When entering the safety fence, one must
observe the relevant safety regulations of its pertinent country.
The operators always must be aware of the unexpected movements of robot. Robots are able to move
fast shortly after being stopped. The operators should know that the robot is able to move in a different
route, without any notice, by means of external signals. Thus, when trying to stop the robot during
teaching or operating test, one should be able to stop the robot with a teach pendant or control panel.
When entering the working envelope through the safety gate, take the teach pendant with you so that
other people may not operate the robot. Make sure to post up the control panel a sign indicating the
state of robot handling.
Read carefully and be aware of the follows when entering the working envelope.

(1) Do not enter the working envelope other than teaching person.

(2) Operation set-up mode of controller must be a manual mode in the control panel.

(3) Always wear the approved working suite.(Do not wear a loose clothes as you please)

(4) Do not wear gloves when handling controller.

(5) Do not leave innerwear such as underwear, shirts, or necktie out of the working suite.

(6) Do not wear personal accessories such as big earrings, rings, or necklaces.

(7) Make sure to wear safety shoes, helmet, and goggles and if necessary, wear other
self-protective outfit such as safety gloves.

(8) Make sure that the emergency stop circuit is working correctly and in its proper function, turns
MOTOR OFF when pressing the emergency stop button in the control panel and teach
pendant before handling the robot.

(9) Make your posture face-to-face with the robot manipulator when performing your work.

(10) Follow the predetermined working procedure.

(11) Be prepared for emergency exit or safe place considering that the robot may unexpectedly
rush at you.
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1.9. Safety Precautions for Maintenance and Repair

1.9.1. Safety Precautions for Controller Maintenance and Repair

(1)

(@)
®3)
(4)

()

(6)

(7)

(8)

Please observe following safety countermeasures on repair and check for robot
controller.

Maintenance and repair of the robot must be performed by the personnel who was duly
trained in the special maintenance training course and has a good knowledge of maintenance.

Perform your work following the maintenance procedures for controller.

Perform your maintenance and repair in a safe way by securing emergency exit or safe place.
Before the daily maintenance, repair, or changing parts, be sure to power down. In addition,
post a warning sign [Do Not Input Power] up the primary power so that other operators may
not input power by accident.

When changing parts, be sure to use the specified ones.

When you open the door of controller, you should turn off power, and please start working after
3 minutes.

Please do not touch heat radiating plate of servo AMP and recovery resistance because they
are very hot.

After completing maintenance, be sure to close the door completely after checking if tools or
other things are still remained in the controller.
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1.9.2. Safety Precautions for Robot System & Manipulator Maintenance

(1)
(@)

3)

(4)

Please observe following safety countermeasures on repair and check for robot
controller.

Refer to the safety precautions for Controller maintenance and repair.

Perform your maintenance and repair for the robot system and manipulator, following the
indicated procedures.

Be sure to disconnect the primary power of controller. Post the warning sign [Do not input
power] up the primary power to prevent other workers from connecting the power.

Make sure that the Arm is fixed and immovable before maintenance and repair since dropping
or moving of the robot's Arm may cause a danger during maintenance and repair. (Refer to the
"Robot manipulator maintenance manual; .)

1.9.3. Necessary Actions after Maintenance and Repair

(1)
)

3)
(4)

()
(6)
(7)

Please observe following managing articles after the repair and check.

Check if the cables or parts of controller are properly connected.

After maintenance is completed, carefully check that no tools are left around or inside of the
controller and manipulator. Make sure that the door is firmly closed.

Do not turn on the power if any problems or critical failures are detected.

Be sure that there is no one within the working envelope, and that you are in a safe place
before turning on the power.

Turn on the main circuit breaker on the control panel.
Check the current position and status of robot.

Operate the manipulator at low speed.
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1.10. Safety Functions

1.10.1. Operating a Safety Circuit

Magnetic Contactor Magnetic Contactor
MC1 MC2 .
—~ —~ rive
Unit M
— b [ ~
& g ¥ &
g - 2
Operating Operating
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selector selector
A A A A
MANF1 MANF2
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E E o o o2 S NN S
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Figure 1.5 Configuration for safety chain

The robot's safety system is based on a two-channel safety circuit that is continuously monitored. If an
error is detected, the power supply to the motors is disconnected and the motor brake is applied. To
return the robot to MOTOR ON mode, the switches of two-channel circuit must be connected. If one of
the two-channel circuit switches shorts, the contactor of motor will be disconnected leading to the
application of brake, and finally the robot will be stopped. Furthermore, when safety circuit is
disconnected, the interrupting call will be sent automatically to the controller to find out the possible
reason for the interruption.

The safety control circuit of operation is based on dual safety electric circuit in which the controller and
MOTOR ON mode are operated interactively. In order to be in MOTOR ON mode, the safety circuit
consisted of several switches must be all connected. MOTOR ON mode indicates that drive power is
supplied to the motors. If one of the contactors is disconnected, the robot will always return to MOTOR
OFF mode.

MOTOR OFF mode indicates that drive power is removed from the robot's motors and the brakes are
applied. The status of the switches is displayed on the teach pendant. (Refer to the 1/0O monitoring
screen of "SERVICE" menu, TOperation manualy .)

/ "HYUNDAI 1-22

HEAVY INDUSTRIES CO.,.LTD.



1. Safety

Safety circuit

The emergency stop buttons on the controller panel and on the teach pendant and external emergency
stop buttons are included in the safety circuit of operation. Users may install the safety devices (safety
plug, safety stop device for safe place) which are operated in the AUTO mode. In a manual mode, the
signals of these safety devices are ignored. You can connect the general safety stop devices that is
active in all operating modes. No one can enter the working envelope in an automatic operation mode
due to the unconditional operation of the safety devices (door, safety mat, safety plug etc.). These
signals are also generated in a manual mode, but the controller will keep the robot operating while
ignoring the robot's teaching. In this case, maximum speed of robot is restricted to 250mm/s. Thus, the
purpose of this safety stop function is to secure the safe area around the manipulator while one
approaches the robot for maintenance and teaching.

When the robot is stopped with the limit switch, change the robot’s position by operating it with the
pendant key at the constant setting mode. (Constant setting mode refers to the status in the menu:
“ F[F2]: System; — [3.Robot parameter; — T2, Axis constanty; / 3. Softlimity; / 4. Encoder

offset; ”.)

The safety circuits must never be by-passed, modified or changed in any way.
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1.10.2. Emergency stop
An emergency stop should be activated when people or equipment is located at the dangerous area.
The emergency stop buttons are located both on the control panel and on the teach pendant.
All safety control devices such as emergency stop buttons on the control panel must be located outside
the working envelope and easily accessible at any time.
Status of Emergency stop

When the button is pressed, the robot will operate as follows.
Robot stops immediately in any cases.

B Disconnect the servo system power.
B Motor brake is activated.
B Emergency stop message is displayed on screen.
For the emergency stop, the following two methods can operated simultaneously.

(1) Emergency stop for control panel and teach pendant (Basic)

Above the control and teach pendant console.

(2) Emergency stop of external system

External emergency stop device (button etc.) can be connected to the safety electric circuit in
accordance with applied standard for the emergency stop circuit.

(Please refer to system board in “basic configuration of controller”) At this time, the emergency
stop must be connected to be “Normal On” and it must be check for proper operation during

test run.
External
Emegenc
TBEM :g Y
EXEM1- 1
> ~[
EXEM1+ 2 i |
¢ " T
EXEM2+ 3 :
EXEM2- 4 i

Figure 1.6 Connection with external emergency halt switch through system board terminal block TBEM
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1.10.3. Operating Speed

To teach the robot, the operating mode switch must be in a MANUAL mode. Then the maximum speed
of robot is limited to 250mm/s.

1.10.4. Connecting the Safety Devices

External safety devices such as light beams, light curtains, safety plug, and safety mats which can be
adapted by the system builder execute interlocking the controller by way of connecting with safety
circuit within the controller. These devices are used for safety device during execution of normal
program in an automatic mode.

1.10.5. Restricting the working Envelope

When the robot is not necessary to reach certain area for specific applications, working envelope of the
robot can be limited to secure the sufficient safety working area. This will reduce the damage or loss in
case of robot's collision with external safety devices such as safety fence, etc. The movement of axes 1,
2, and 3 of HR, HX, HS and HA can be limited by means of mechanical stopper or electrical limit
switches. In this case, the corresponding software limitation parameters must be also changed. If
necessary, movement of wrist 3 axes can be restricted, too. Limitation of working envelope for all the
axes could be carried out by the user. The robot is delivered to customer as the status of full working
envelope setting.

® Manual mode: Maximum speed is 250mm/s.
In a manual mode, by means of worker’s selection, workers may enter the safeguard area.

® Auto mode: The robot can be operated via remote controller.
All safety devices such as safety door, safety mats, etc. are activated.
No one may enter the safety device area of robot.

1.10.6. Monitoring Function

(1) Motor monitoring function
Motors are protected against overload by means of onboard sensors.

(2) Voltage Monitoring Function
For the protection of, the servo amp module turns off the power switch when the voltage is too
low or too high.
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1.11. Safety Related to End Effectors

1.11.1. Gripper

(1) When a gripper is used to grip a workpiece, there should be safety precautions for unexpected
dropping of the loaded workpiece.

(2) When any end effectors or devices are installed on the robot arm, use the required size and
piece of bolt, and securely fasten as per the required torque using torque wrench. Do not use
the bolt which has rust or dirt on its surface.

(3) End effector must be designed and manufactured not to exceed the maximum allowable load
at the wrist of robot. Even though power or air supply stops, the gripped workpiece must not
be dropped from the gripper. In order to remove any risks and problems which may cause
personal injury and/or physical damage, the sharp edge and projecting part of end effector
must be made dull and smooth.

1.11.2. Tool / Workpiece

(1) It must be possible to replace tools such as milling cutters in a safe manner. Make sure that
safety devices are working correctly until the cutters stop rotating.

(2) Tool must be designed to keep in gripping workpiece securely even though a power failure or
a control failure takes place. It must be possible to release workpiece from the gripper in a
manual mode.

1.11.3. Pneumatic and Hydraulic Systems
(1) The special safety regulations will apply to pneumatic and hydraulic systems.

(2) Since residual energy of pneumatic and hydraulic systems can be still remaining even after
the robot stops, particular care and attention must be paid by users. Internal pressure of
equipment must be removed whenever starting the repair work for pneumatic and hydraulic
systems.
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1.12. Liabilities

The robot system has been built in accordance with the latest technical standards and approved safety
rules. Nevertheless, the serious accidents such as death or personal injury still may take place due to
the collision between the robot system and peripheral equipment.

The robot system must be used by operator who has a full technical knowledge on its designated use
and also pay his close attention to the possible dangers and risks involved in its operation. The use of
robot system is subject to compliance with these operating instructions and the operation and
maintenance manual supplied together with the robot system. The safety related functions of robot
system must not be used for any purposes other than safety.

When you use the robot system for any other or additional purposes than its designated usage, you
must review whether it is enable in accordance with design criteria. The manufacturers cannot take any
responsibility for any damage or loss which resulted from such misuse or improper use. The users shall
have the full responsibility for the risks caused by such misuse or improper use. When you use and
operate the robot system for its designated use, you must have a good command of all the information
contained at these operating instructions as well as the maintenance manual.

The robot system may not be put into operation until it is ensured that the functional machine or plant
into which the robot system has been integrated conforms to the specifications of the EU Machinery
Directive 98/37/EC(2006/42/EC) and US OSHA.

The following harmonized standards in particular were taken into account with regard to the safety of
the robot system.

B ANSI/RIAR15.06-1999
Industrial Robots and Robot Systems - Safety Requirements
H  ANSI/RIA/ISO 10218-1-2007
Robots for Industrial Environment - Safety Requirements - Part 1 - Robot
H |SO 11161:2007
Safety of machinery - Integrated manufacturing systems - Basic requirements
B ENISO 13849-1:2008
Safety of machinery - Safety-related parts of control systems - Part 1. General principles for
design (1ISO 13849-1:2006)
® EN 60204-1:2006
Safety of machinery - Electrical equipment of machines - Part 1: General requirements (IEC
60204-1:2005 (Modified))
® ENISO 10218-1:2006
Robots for industrial environments - Safety requirements - Part 1: Robot (ISO 10218-1:2006)

Users must take the full responsibility for any accident caused by their negligence or non-observance of
these instructions. The manufacturer will not take any liabilities and responsibilities for any damages or
losses caused by the misuse or malfunction of such equipment which is not included in the contract
between manufacturer and user and provided by user, or such equipment which is installed around the
robot system arbitrarily by the user. User must take the full liabilities and responsibilities for any risks
and damages caused by such equipment.
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2. Basic Operation Hi5 Controller Operation Manual

2.1. Outline

This manual describes basic matters to handle and operate Robot.

This manual is divided into several chapters. Necessary various application functions for basic
operation of Robot are included in each chapter.

Industrial Robot is Ta robot used in the industry that all types of work are executed by program by
using manipulation function or movement operation function by AUTO control .

Most of industrial Robot uses Manual operation method and AUTO operation method that are called as
[Manual & AUTO operation method]. Manual operation is to instruct work contents to Robot and AUTO
operation is to force that Robot repeats and executes instructed work contents.

In this manual, application functions such as TArc welding function;, TPalletize functiony, TEmbedded
PLC function; , TRobot equalizer function; , Conveyor synchronization function; and "Servo gun
function are not handled in detail. See functional manual about each function for detailed description of
application function.
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2. Basic Operation

2.2. System Overview

Robot is divided into Robot main body and controller for operating the main body.

2.2.1. General

Following Figure represents basic configuration drawing of the Robot system:

Manipulator

Controller
&= ”
T
<4— Teach pendant

-
o

Wire harness

Figure 2.1 Basic Components of Manipulator and Controller (LCD Robot)

S

000

. D60 000

Figure 2.2 Teach Pendant (LCD Robot) '
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Controller

Manipulator
Teach pendant

Figure 2.3 Basic configuration drawing of the Robot system (Vertical Articulated Robot)

Robot can be moved by using the teach pendant attached to the controller.

Figure 2.4 Teach Pendant(Vertical Articulated Robot)
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2.2.2. Teach Pendant
2.2.2.1. External Appearance of Teach Pendant

The teach pendant is composed of keys and buttons for manually operating the Robot main body and
preparing work program.

©

.00 060
D00

QPP

Figure 2.5 External Appearance of Teach Pendant
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2.2.2.2. Teach Pendant Screen

Following figure represents the screen displayed on teach pendant. Teach pendant screen is
composed of 10 screen windows of color touch screens.

Title display .
L button bar Rl Status display R button bar
fiecord end. [BlProgram | =F [¥] uri:fo L Mech crd _Manua‘ o
- / 0588 10 ALL MECH [0]HS165-01 User{1] 2] | =T | I ‘I:Rl |
. ,5=60%,8=1,T=1 Wil 5:01 T P el
Record condition
~ N [ Robot program __ NLP3000E |
dlSplay WIndOW Robot:H3 165-D1, Saves, 251eps ot o Pane sat
51 MOVE P,5=60% 4<1,T=1 5 377714 deg (K3 E
=] o= 100mmds, A1, T=1 786,751 deq [ :
%;ﬂ.cmhsﬂﬂ 217,015 deg [ : D

1040.050 deg

Task edit TR Y Monitor

window Jog inch 1674.660 deg
- 154,200 mm
L.* 1845 200 mim

QuickDpen User ke

A.

Guide display
window

window

Figure 2.6 Teach pendant screen
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2. Basic Operation

B Contents of screen
(1) Title display window

The date (Year, month, date), title (Mode) and time (Hour: minute: second) are displayed.

» Current time: This displays year, month, date, day, hour, minute and second.
To change the current time, referto  "[F1]: Service; — '8: Date, time setting; .

» Title : This displays the operating mode or title of the set screen.
Depending on the [REMOTE/AUTO/MANUAL] switch on the operating panel, it will
display MANUAL or AUTO. In MANUAL mode, it directs the robot work and in AUTO
mode, the robot operates according to the directed work format (1Cycle, Continuous).

: Manual

: Auto 1 cycle

LR : Auto repeat
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(2) Status display window

This displays various statuses of robot operation. You can set the displayed information by
touching the applicable section from Program — 6 manual speed.

[BlProgram | sF (il unitgoy | BEMech crd [=man.spd | 11 G1
0338 10 ALL MECH [0]HS165-01 User[1] 2] i I'R1
MOVE P,5=60%,4=1,T=1 W01 S:01 CP2
» Program

This displays the currently selected work program number. When the program exists, the
program recorded on the screen edit window will be opened. When external program is
selected, |E! icon is displayed and when external operation mode is selected, e icon is
displayed as shown below.

[P] Program

0sss e

» SIF
This displays the number of the step or function within the currently selected program.
The function number is not the total number of functions recorded within the program but
the number of the function recorded between the steps.

» Unit/Mech
Mechanism displays the robot type or the number of the selected additional axis. The
robot is 0, and for the user referto T[F2]: System; — [5: Initializey; — [6: Mechanism
settingy .
Unit displays the assembled condition of the mechanism configured by the user. For
setting of the status, refer to [[F2]: System; — T5: Initialize; — T7: Unit settingy .

» Crd

TOOL

This displays the status of the robot coordinate system selected with %%

manual operation.

Status display of “JOINT, CART., TOOL” change in order. For robot movement during axis
operation according to the coordinate system, refer to manual operation in chapter 2 and
3.

key for

» Man. spd
Determines speed to manually operate Robot and there are 8 steps(1~8) in the level.

A
Speed level increases by a step if pressing the speed L. key of teach pendant, and
Low
decreases by a step if pressing the speed ‘¥ key.

A
Speed level is set to 8 if pressing the [SHIFT(FAST)] + Speed L™ key, and is set to 1 if
LOW

pressing the [SHIFT(FAST)] + Speed ‘¥ key.

» This displays the status of ON/OFF flag of tool number, GUN number and various
functions.
When the status of various functions including tool number, GUN number etc. changes
the changed number or status is displayed.
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(3) Record condition display window

2. Basic Operation

This is the window to edit the condition of the step to record (Speed, accuracy, tool option etc.).

Pressthe "[L1]: Record cnd.;

to edit.

I MOWE P,S=60mmfsec, &=0,T=1

Task edit window

(4)

This is the window to edit the program.

Robot program __

ARCOF AEF#=1

=1 MOVE L, 5=60%, A=

5 MOVE L.5=00%. A=
WEAWON WEWH=
ARCOM ASFR=1

=3 MOWE L. S=60% . 4

FobotHS 16501, faxes. dsteps

1.T=0
1.T=0

» Protection status

“Robot program __ P” displays the protected condition of the selected robot. For details on
the program protection, refer to T[F1]: Service; — '5: File manager; — "F7: Attribute;.

Monitor window

()

This is the window to display the location data, /O data and status data of each application by

each axis in real time. Select and adjust window (Split, close) using the 3 key. You can
display total of 3 monitors. (Refer to the “2.2.2.3. Window control function”.)

&ngle
;

)
1<

[ Mode switch (Auta) |

Mode switch (hManual}

Mode switch (High spd)

Mode switch (TP}

hotor on (0P

Motor on (External)

Start switch (OF)

Stop switch (OF)

TP Enabling switch

FMC1{PreCharge)

FC2(Motars Power)
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(6) Guide display window

This displays the guide or direction message for the user to operate and is the area that
displays the print statement when the print direction is set to T/P in the PRINT command.

Fnter the speed.(0.1-100.0)

(7) Input display window

Displays input value of contents to edit such as command language, character or function.

ii= et

(8) F button bar

7 F buttons are displayed. You can use the F button by pressing the [F1] ~ [F7] key of the key
pad or by pressing the F button on the display window screen.

F button changes according to the current operating screen with appropriate compaosition. For
example in the highest level screen, the button to switch to Service menu or System menu is
displayed. Also during task program editing, the button for command list or command
parameter setting is displayed.

PREV/NEXT

When there are more than 7 buttons in the current screen, »  button will be activated, and
every time this button is pressed, it will switch to the next button. (When you press [SHIFT] +

PREV/NEXT

»  button, it will switch back in the reverse direction.)
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(9) L (Left) button bar, R (Right) button bar”
5 buttons are displayed on both the left and right side of the screen, and you can touch the
screen to press the buttons. Inactive buttons will be grayed out.

Resord end. Manuzl aut.
: ? I
MOVE P,5=60%,4=1,T=1 el 2
Funto Robot:H3 16501, Gaxes, Zateps \-Coondinate E—
51 MOVE P,5=60°% A01,T=1 577 714 deg [ NERN 32570
lsz MOVE P,5=100mmis =1 T=1 -7e6.751 deg K 4139 D
End SPOT GN=1,CN=1,50=1 o17.015 deq [ E 3102
100 050 de ([ GERN 518
u -aars a3 deg [ Y
Jog inch. e Soft key.
—! Data af each axis b
=
U-Coondinate
3 577714 dea [ 000000 000000
H 736751 deo | JEEI 000000 000000
QuiskOpen 917015 dea [NE 000000 000000 User ke
= R 1040 0 e [EEEN 000000 000000
. B a2 965 deg IR 000000 100000 AF
R1 1674660 deg 000000 000000
= —
Help I PREWNET

Reference

® Highlighted display of screen S1 means that the current step is at No. 1. *.” in front of the
command prior to step No. 1 refers to the executed command, and the command after step No.
1 refers to the commands to be executed in the future.

Robot program __ N.P3S0S

, DOB=1
. DO1E=1
=1 MOVE L.5=100,0%.A=3.T=1
WAIT DITT
WAIT DI
DoG=0

2-11 / "HYUNDA
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2.2.2.3. Window control function

Hi5 Controller Operation Manual

You can display the monitoring information by splitting the full screen to maximum of 3 areas.
(Maximum of 4 windows including the task program edit window)

Pane set

(1) Pressthe 3 button from the initial screen to enter the adjust window F menu.

Resord ond. Warwal aut
(Bl rrogram | < sF [ iy E& mech crd [ man. spd T1 a1
1 — p ——y —
. :7 0z53 =10 ALL MECH [OHE185-01 User[1] 2 o IRL |
= LR N H
MOVE P,5=60%,4=1,T=1 W01 501 P2 Ll o
Robot program __ H.P30000
I Fiobot:H3 16501, Sanes, Zateps pane sat
51 MOVE P,5=60% 4<1,T=1
52 MOWE F,5=100mmis,Ae1,T=1 D
End SPOT GN=1,GH=1,50=1
|
Jog inch Soft key
|
L_
QuickOpen User key
s 'y
Help | PREWNERT
? . -
Division

Display type

For the adjust window F menu, appropriate buttons are displays depending on the current
situation of the window split. The following picture shows all the buttons of the adjust window F

menu.

Content sel

Display type

4 Bdension | 3

Extension

il Division

E3 Close

/ HYUNDAI
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(2) Click on

Record cnd.

.
‘4

Runta

God

|
Jog inch

=

QuickOpen

|
(Bl Fragram

= =
Gl urcier | GEmech

ALL MECH

o s

0282 =110

MOWVE P,5=60%,4=1,T=1

[OJHS165-01

crd
User[1]

WOl S:01

[z man. spd T1 a1
[21

P2

TR1

51
52

Robot:HE165-01, Saxes, 2ateps
MOWE P, S=60% 4=1,T=1
MOWE P, S=100mmis A=1,T=1
SPOT GH=1,CN=1,50=1

Data of each axis

877 714 deg

-F26.751 deg

217.015 deg

1040 050 deg

-992 968 deg

1674.660 deg

-1842.200 mm

-1843 200 mm

2. Basic Operation

to split the currently selected window horizontally. The basic data of each
axis is displayed on the monitoring content of the newly created window.

hanual out
Tl
Pane set

(3

Soft key

g

User key
A

PREWHEXT

When the window is split, the title bar of the currently selected window is displayed in green as
shown below. Cursor movement using the key pad or adjusting the window will apply to the
currently selected window.

Data of each axis

Fagle

U-Coordinate

877.714 deg
-786.751 deg 4129
917.015 deg 819.2
1040.050 deg 51.8
-992 968 deg 2.5
1674.660 deg 15.1

When you want to select a different window, click on the window you want to select through
the touch screen.

Robot program __ N.P:000¢ I
Robot:HS165-01, 8axes, 2steps
51 MOVE P,S=60%, A=1,T=1
52 MOVE P,S=100mm/s A=1,T=1

2-13
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Hi5 Controller Operation Manual

(3) When you click on the
windows vertically.

button, the currently selected window will be split into 2

Resord end Manual out
[Bl Frogram | < sF [ wmie o i Mech Crd [2ls man. spd T1 Gl
= ) =1/ ALLMECH | [QJHS166-01 Userit] 2] ‘ ‘ | e )
L MOVE PS=60%,8=1,T=1 w01 501 ] — Ly
Fiobet:HE 16601, faxes, 2teps
Run to Pane sat
51 MOVE P,5=60% 401, T=1 877.714 deg
2 MOVE P, 5= 100mmds, A=1,T=1 756,751 deg 4128 D
End SPOT GN=1,GH=1 5021 917016 deg [EH
1040050 deg BE
u 897 968 deg 28|y
Jog inch Soft key
=
{ =
877,714 deg
736751 deg 4128
Quick Open 917015 deg w187 User key
o 1040050 deg 518
: 002968 deg 25| [ AI
>
Help PREWINEST

(4) When you click on the

button, the currently selected window will be expanded
horizontally. The existing window in the expanded space will be reduced or closed.

Reserd end, [PlProgram | =F [¥] urit:[o] I Mech Crd 5= Man. spd T1 a1 Ml ot
D/) 0888 =10 ALL MECH [DJHS1 B5-01 User[1] 2] ‘ =T | _ ‘ IH
L MOWE P,5=60%,8=1,T=1 WOl 5:01 ez | il 2
— Robot:HS 16501, Baxes, 2steps U-Caordinate Pane set
51 MOWE P, 5=60'% 2=1,T=1 377714 deg 32379
52 MOWE P, 5=100mmis,A=1,T=1 730751 deg 4119 D
End) SPOT GH=1,CN=1,50=1 917.015 deg 8192
1040050 deg 518
| 003068 deg 28|y
Jag inch. 3 Soft key
= Data of each axis %
L':_ Cument Command A
377714 deg 000000 000000
-TBE.TS1 deg oogoao oooooo
QuickDpen 917015 deg 2192 000000 000000 User key
— 1040050 deg BE 000000 000000
L' 082068 deg 25| poooon 000000 A'
1674560 deg 15.1 000000 000000 A
Help FREWNET

(5) When you click on the

button, the currently selected window will be expanded

vertically. The existing window in the expanded space will be reduced or closed.

/ HYUNDAI
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2. Basic Operation

Content sel

(6) When you click on the button, you can designate the monitoring information to
display on the currently selected window.
(The upper left split window can only display the current robot program edit screen.)
(Applied items such as spot, palletize etc. is displayed only when set to “Enable”.)

P el m -
Monitoring ﬁ L
— | st [
- f/ i
——F  I: Data of each axis & 10: Conperaton cortrol deta
Runta Pare set
|_’._ 2 Inputifiutput signal @ 11: Warious data
Gnd D
BB 2 Fisldous signal y 12 Workc program HotEdit
|
Jog ineh. Soft key
- [ 4: Spot welding data 14: Operating informatien
L =
@ ® 5 Conweyor data
Ouick Open User key
o @ 6: Palletiae data
2 A
@ 8: £nalog data
PREVINET

Help

?

Ater entering the item selection value, press the [ENTER] key

—

T N FS——

The item on the list menu is the same as when you enter by pressing

F[F1]: Service; —

1: Monitoring, . If you select [2: Input/Output signal; —  T1: Private input signal; ,
for example, the following screen will be displayed.
Record cnd. hanual out
e en (Bl Frogram | < sF [ iy F&mach crd [z man. spd T1 a1 e o
. (/l) nags =10 ALL MECH [OIHS165-01 User[] 2] Y] TRL |
: ; L ———. h
L MOVE P,5=60%,A=1,T=1 WL S:01 P2 e
Runto Robot:HE165-01, 2axes, 2ateps N Pane st
51 MOWE P, S=60% 4=1,T=1 7714 deg
52 MOWE P, S=100mmis A=1,T=1 -F26.751 deg D
Elnld] SPOT GNe1,CH=1,50=1 917015 deg #1932
1040 050 deg 18
| 992 968 deq 25|
Jog inch =TI Soft key
= Private input signal e
L‘: hiode switeh (Ane) e switeh (vEnual) Made suitch (Remote) . -~
Wator an (TP Wiator on (Extemal) Start (TP) Stop (TP
TP Enatling switch MG 1(Pre Charge) MCEMstars Power)
QuickOpen User key
Safety guand (Auto) Safety guard (feneral) Emergency stop (TR) Emergency stop (0F)
. Emergency stop (Ext) Limit (Dvver-Travel) Limit (Qver-Travel add. Ar
Lift axis belt/Limit (am) Limit (Dver-Travel) exp. Mhtor overheat (T5) Mhotor overheat (TSE) W
Help PREWHEXT

2-15
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i%trk ¢ Ty
(7) When you click on the W button, the format in which the information is displayed
will be changed.
(In the current version, you can only change the font size of the robot program.)

Record end Manual
e e [Pl Program | 1sF [H] Linit [ B Mech Crd [5]= man. spa T1 Gl e
/) 0838 =10 ALL MECH [OHS 65-01 User[1] [2] ‘ LR

- MOWE P,5=60%,A=1,T=1 Wnl S:01 =3 . el

Fiobot program __ M.P000¢
Runto Robot:HS5165-01, Baxes, 2steps e Pane et
51 MOVE P,5=60%,A=1,T=1 77714 deg
796751 deg D
Gad 52 MOVE P,5=100mm/s A=1,T=1 317075 deg S8z
SPOT GN=1,CN=1,50=1 1040.050 deg 518
| 007 968 deg EXI™:
Jog inch. o Soft ke
g > v
m
=
— hiode switch (Ao} | Wode sitch dvanual) hibde suitch (Remote) ~
Wator on (TF) higtor on (Extemal) stan (TF) s10p (TP
) TR Enabling suitch 4 1¢PreChare) C{totors Power)
Ouick Open User key
safety guand (Auto) Safety guard (General) Emengency stop (TR} Emengency stop (OF)
. Emergency stop (Ext) Limit {Ower-Travel) Limit {Over-Travel) add ! [
Lift awis beft/Limit (4m) Limit (Dver-Travel) exp. hotor owerheat (TE) hiotor owerheat (TSE) A
Help | I PREWNET
/;

(8) When you click on the

(You cannot close the robot program edit window on the upper left side.)

button, the currently selected window will be closed. Or
you can click on the ¥ button on the upper right corner of the window to close the window.

(9) When you press another key besides the F menu key (For example [ESC] key), the adjust
window mode will end.

(10) Every time you press the [SHIFT]+[ESC] key, the split window will be switched.
(If you want to see the robot program edit window widely, you can utilize this function.)

SHIFT
[FAST]

+

/ HYUNDAI
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2. Basic Operation

2.2.2.4. Key Description

Table 2-1 Key description

Button

Description

[REMOTE/AUTO/MANUAL]

This is the switch to change among [+ (REMOTE), 3 (AUTO) and &
(MANUAL) mode. In the REMOTE mode, the mode is decided by the MANUAL
mode and AUTO mode signal of the input allocation signal.

- M

[MOTOR ON]

Button used to supply Servo power to the motor in each axis of Robot.

If becoming [MOTOR ON] status by pressing this button, the [MOTOR ON] lamp
flickers in Manual mode, and the [MOTOR ON] lamp turns on in AUTO mode.

START

[START]

Button used to automatically operate created program.

If AUTO operation of Robot is started, the [START] lamp turns on and the [STOP]
lamp turns off.

STOP

[STOP]

Used to temporarily stop Robot during AUTO operation.

If Robot stop, the [STOP] lamp turns on and the [START] lamp turns off.

When the robot stops, there is no risk of colliding with other devices because it
stops on the originally planned path.

[EMERGENCY STOP]

Used in emergent status where there is risk that Robot may collide against
peripheral units during operation. This is button for Motor Off breaking Servo
power to Robot motor and the [MOTOR ON] lamp turns Off.

[F1], [F2], [F3], [F4], [F5], [F6], [F7]
Used when selecting every menu of menu frames on the screen. Press the [F1] if
selecting the first menu of menu frame.

[SHIFT(FAST)]
You must use this button when you want to execute the function displayed on the
top part of the key (Light green).

SHIFT When editing a string from the input display window, you can move the cursor by
[FAST] pressing the button with the [<][=] key,
From the task edit window, you can move the cursor by each screen by pressing
the button with the [11)/[U] key.
A [STEP FWD/BWD]
BWD_STEP Used when going forward or backward step by step from Manual mode.
FWD See the T[F7]: Cnd. set; — [2: Step fwd/bwd max. speed; for detailed
v description.
2-17 /" HYUNDAI
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A;

Button Description
[SPEED]
Select the robot movement speed for manual operation and the recording speed
. when using the MOVE command with the [REC] button.
LOW Speed have total 8 steps of 1 through 8.
v Converted to Maximum high speed (S:8) / Maximum low speed (S:1) if pressing
A [ Low
the [SHIFT(FAST)] key and the LAUAY key.
User key

[User key]
This is the user key assigned to [F1]~[F7]. When you press the key with the
[SHIFT] key, the user key will be assigned.

PREW/MIEXT

[PREV/NEXT]
This is the key to display previous and next list of the [F1]~[F7] command.

[Pane set]
This switches the F menu to the window adjustment mode.
(Refer to the “2.2.2.3. Window control function”.)

[ESC]
Used to cancel key inputs or various status process.
This key has also function to convert the F menu to the upper level.

[Axis Operation Key]
Used for operation of each axis of Robot.

[Direction Key]

Used when moving step or function by pressing the [11/U] key or when moving
Parameters of recorded step or function by pressing the [</=] key.

When there is no ‘+’ on the right side of the [F5] menu, the word cursor moves to
the upper or below command.

i}
Jog inch.

| N
[ -
~

[JOG Inch.]
This is the key to use when you want to manually move the robot by the
designated amount in inching level.

/ "HYUNDAI 218
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2. Basic Operation

Button Description
Run to [Run tO]
This selects whether to execute in steps or in functions when moving the steps
(Tyar- forward/backward or whether to continuously execute up to the end of the task
IXCND, program. Currently selected condition is displayed on the button as an icon.
BulckDpan [Quick Open]

.

&

Quick Open function is performed if pressing this key in the specific command
sentence.
See the Quick Open for detailed description.

[GUN]

This decides whether to record the GUN signal while recording the steps.
Function selection status is displayed in the LED on the left side. When you press
this button with the [SHIFT (FAST)] key, GUNL1 signal will be outputted manually.
When this LED is turned on during automatic operation using the arc welding, the
robot will actually execute the arc welding. When this LED is turned off, it will not
execute arc welding and just check the taught trace.

Help

5

[Help]

Displays relevant Help defending on each status. Grammar form for command
sentence is shown if pressing this key when the cursor exists in command
sentence. Description for R-code function is shown if pressing this key after
pressing the [R..(NO)] key when desiring to use function registered as R-code.
You can view contents, measures or diagnosis methods for error pressing this key
in occurrence of error.

Record cnd.

[Record cnd.]

This is the key used to edit conditions including speed, accuracy, tool humber,
step option etc. of the recording step. Editing is done in the record condition
window.

[TOOL / COORD]

You can select the coordinate system (axis, Cartesian, tool) to move the robot
when pressing the axis operation key.

When you press this with the [SHIFT] button, the message box to select the tool
number will open.

[Number Key]

Inputs numbers. A [«] is a BackSpace key to delete character by character
backward. Current value is displayed in reverse phase if firstly selecting
Parameters when editing command sentence. In this case, all Parameter values
are deleted if pressing this key.

You can enter +, - symbol of short key or numbers for arc application function, or
delete command sentence or Parameter if pressing this key with the
[SHIFT(FAST)] key.

[R..(NO)]

Used when performing function registered as R-code or when reset function is
required.

When you press the [ENTER(YES)] key after pressing the [R..(NO)] key, the
same RESET function as “R0 : Step counter reset” of R code will be executed.
See function of R-code for detailed description.

This key is used when selecting refuse (No) for response of Permit/Refuse
(Yes/No).

/ "HYUNDA
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Button

Description

[ENTER(YES)]

Contents of Input frame is reflected on Edit frame if using this key for completing
number input.

This key is used when selecting permit (Yes) for response of Permit/Refuse
(Yes/No).

This key is used when modifying command sentence in the Manual mode.

When you press this key from the sentence cursor, it will switch to the word
cursor, with which the parameter can be edited.

[POS.MOD / REC]

This key is used when recording step in program, namely when adding MOVE
command. MOVE command entered in this time is command consisted of hidden
pose.

You can input step when the cursor is located at the middle between steps.

This key is used when modifying position of selected step if pressing this key with
the [SHIFT] key.

[Command entry]
This switches the F button to command selection mode.

hanual out.

[Manual out.]

This manually outputs common output, field bus output etc. or manually sets the
o value to the parameter.

[PROG / STEP]
PROG Used when selecting step. This key is selected when selecting program if
STEP pressing this key with the [SHIFT] key.

When you press the [PROG] key twice, the program list will be displayed.

[UNIT / MECH]

You can use this button to select the mechanism and unit. For the mechanism,

UNIT the robot is 0 and for additional axis, it follows the setting set by the user in the
initial setting menu.

MECH When you press this button with the SHIFT key, you can use this button for the
unit. Unit is used when the user wants to configure the program in specific
combination of units.

[History]
This displays the History message box that records the execution history, error
'HISTORY history, message history etc. of task command. When you press this once, it

shows the output history of the main board and when you press it again, it shows
the output history of the teach pendant.

/ HYUNDAI
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2.3. Manual Operation

2. Basic Operation

This means behavior to direct work contents to Robot and check the contents.

-5 M

l To perform manual operation, firstly convert the [REMOTE/AUTO/MANUAL]

switch of the teach pendant to

[MANUAL] direction as shown in left figure.

2.3.1. Power Input

To operate a Robot, power must be firstly supplied to the Robot controller.

To supply main power of the controller, convert power switch on the left top of
the controller to [ON] direction as shown in left figure.

Reference

Whether the supply power to the motor and the possible operating condition are decided by the
[REMOTE/AUTO/MANUAL] switch on the teach pendant and the condition of the safety plug as shown

in the following table.

The safety plug is used for general industrial robots. But for the LCD robot, the light curtain will replace

the role of the safety plug.

Table 2-2 AUTO/MANUAL switch, safety plug condition

REMOTE/AUTO/MANUAL]
MANUAL AUTO
Safety plug

Emergency

OFF Ste fol\rAV\c/)::t;/gachward (Motor Off)
> AUTO mode

Motor ON
ON Motor ON AUTO mode

Step forward/backward

Normal speed operation

2-21
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2.3.2. Initial Setting

Initial setting is executed only when firstly installing Robot or when the Robot controller does not
properly operate and the procedure is as follow:

(1)

(2)

®3)
(4)

()

(6)

(7)
(8)
(9)

Check whether the title display window of the teach pendant is in MANUAL mode. If it is in
AUTO mode, switch the [REMOTE/AUTO/MANUAL] switch on the teach pendant to
[MANUAL]J.

Selectthe T[F2]: System; — [5:Initialize; — T1: System format; . When you reset the
system, not just the control parameter file and mechanical parameter file, but all programs will
be deleted. Therefore, do not use this function except for when you are installing the system
for the first time.

Select the type of Robot which the controller is attached to.

If you have additional axis, enter the number of additional axes and press the F[F7]:
Complete; key.

Turn power of the controller from Off to On by using the main power switch in the left top end
in the front of the controller.

Execute encoder offset calibration from the T[F2]: System; — [3: Robot parameter; — [4:
Encoder offset; .

Turn power of the controller from Off to On.
Supply power to the motor. (Motor ON)
Move Robot as standard posture with Manual operation and then execute encoder offset

calibration once again. These values are used as position to reset the encoder when replacing
the motor.

(10) Select program No. 999 by pressing the [SHIFT(FAST)]+[PROG/STEP] key of the teach

pendant and then record a point. This position is used as standard position of Robot.

Reference

To reset the system, consult the engineer.
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2.3.3. Manual Operation

Means all behaviors such as instructing work contents to Robot by using the Jog key and checking
work contents so instructed and the procedures are as follow:

(1)

(@)

3)

(4)

()

(6)

()
(8)
9)

Check whether there is a person within a safety fence or there is obstacles within operation
scope of Robot.

Check that Title frame of teach pendant is manual mode. If AUTO mode, convert the
[REMOTE/AUTO/MANUAL] switch of the teach pendant to [MANUAL] direction.

Select desired program by pressing the [Shift (FAST)]+[PROG/STEP] key. (1-9999)

» Method to confirm program list
Select T[F1]: Service; — T5: File manager;
Initial screen : R17 — [ENTER]

After you press the [Motor ON] button on the teach pendant, check the on/off condition of the
[MOTOR ON] lamp. This operation is the preparation step to supply the servo power to the
motor of each axis of the robot.

After you press the [ENABLE] switch on the rear side of the teach pendant, check the on/off
condition of the [MOTOR ON] lamp. This operation will operate the MSPR and MSHP relay to
release the motor brake and turn the servo on. That is, the robot can move now.

Operation to move the Robot is available depending on movement condition of speed level or
coordinate system.

Press the [POS.MOD / REC] key at a position to memorize current position of Robot.
Record function.

Check working contents by using the [STEP FWD/BWD] key. Robot moves while the [STEP
FWD/BWD] key is pressed. If Robot arrives at the target step, a '.; as mark of completing
performance is displayed in front of relevant commands.

223 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller Operation Manual

2.4. Auto Operation

After checking contents that Robot works, operation to actually force Robot to work is referred to as
AUTO operation.

To execute AUTO operation, firstly convert the [REMOTE/AUTO/MANUAL]
switch of the teach pendant to 3 [AUTO] direction.

2.4.1. Auto Operation
Procedure of AUTO operation is as follow:

(1) Turn the [REMOTE/AUTO/MANUAL] switch of the teach pendant to [AUTO] direction, and
check whether the title on the display panel shows auto mode.

(2) Set condition of the desired operation cycle from the f[F7]: Cnd. set; — [1: Operation cycle
type= < , Continuous>; .

(3) Set operation speed of Robot from the "[F7]: Cnd. set; — T4: Playback speed ratio; . If set
to 100, Robot moves at recorded speed. If set to 50, Robot moves at 50% rate of recorded
speed.

(4) Press the [Start] button of the teach pendant and check the on condition of the [Start] lamp and
check whether the robot operates according to the direction of the worker.
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2.4.2. Power Release

This means all operations of stopping Robot and turning off power switches after the operator
performed all desired works. The procedure is as follow:

(1) Check On status of the [STOP] lamp by pressing the [STOP] button of the teach pendant and
then check that Robot stops.

(2) Select number 999 program by pressing the [SHIFT(FAST)]+[PROG/STEP] key of teach
pendant. This program is program preset as standard position when installing Robot.

(3) Convert the [REMOTE/AUTO/MANUAL] switch of the teach pendant to [MANUAL] direction
and then check that Title frame of teach pendant is Manual mode.

(4) Use the [STEP FWD/STEP BWD] key to execute the set program and then check whether the
robot has moved to the reference location.

(5) Press the [Emergency Stop] button of operation panel or teach pendant. It becomes motor Off
status by this operation.

(6) Turn the main power switch in the controller main body to Off direction and release power of
the controller. (Encoder data may be extinguished depending on status of battery.)
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2.5. Step

Step is terms to display specific statute (or position of tool end) of recorded Robot. Namely step is
referred to every position where Robot will arrive at.

2.5.1. Basic matters for step
Robot also performs other different functions while it moves from optional step to other step.

The movement command, MOVE is command language to instruct movement of the Robot main body,
which is most basical of Robot programming. Position of the tool end or encoder value by axis is
recorded and various items including speed, interpolation, etc are designated.

2.5.2. Parameter of step command sentence

Move conditions are required as well as Move, as movement command in order that the Robot moves
from optional step to other step. Such movement conditions are referred to as parameter of step
command sentence and are divided into basic parameter and selective parameter. The basic
parameter is parameter essential for step, while selective parameter is parameter that operator can add
if necessary. Step command sentence consists of follows:

( Basic Parameter ) Selective Parameter
MOVE L, P1, S=100%, A=0, T=0, WP N\ )) gV mv{t%

wm @ O @ (6) @ ®

(1) Interpolation
P(Interpolation Off), L(Linear interpolation), C(Circular interpolation), SP(Stationary tool
interpolation Off), SL(Stationary tool linear interpolation), SC(Stationary tool arc interpolation)
(2) Pose(X,Y,Z,Rx,Ry,Rz, Cfg) {coordinate system} + Shift(X,Y,Z,Rx,Ry,Rz) {coordinate system}
(3) Speed (Unit: mm/sec, cm/min, %, sec )
(4) Accuracy:0~7
(5) Tool number: 0~ 15
(6) Output option (for spot)
(7) Stop condition

(8) Stop status parameter
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2.5.2.1. Interpolation

Refers to trace pattern between steps and interpolation method of [step N] determines trace pattern
between [step N-1] and [step N].

B P - PTP (point to point)
As the interpolation method of using axis reference rather not the tool end for the path
interpolation between two steps, generally it is the fastest interpolation method among the
various interpolation methods. Even though the path of the tool end is generally in C shape,

when the change in wrist angle is not significant, the path form a straight line as the distance
between the two steps gets closer.

Figure 2.7 Example of tool end path of P-PTP interpolation

B L - Linear interpolation

Moves to linear trace between both steps. It is used in the case that requires linear trace such
as welding zone. It moves while automatically changing wrist posture as in following figure.

NG

Figure 2.8 Example of L-linear interpolation

Linear interpolation moves while automatically changing wrist posture of the Robot and fails to
automatically change wrist posture in specific condition. This condition is called Singular
position.
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Reference

The following is the Singular position and position calibration cannot be done.

® \Where B-axis is located at near the dead zone. See the T[F2]: System; — '3: Robot
parameter; — 75: B axis deadzone; for dead zone setting.

® Where symbol is changed. Namely, where symbol of B-axis angle is change from [-; to T+,
orfrom T+, to T-; .

® Where change of the R2, R1-axis angle exceeds 180 degree.

® \Where the B-axis center or tool end passes by center of S-axis rotation. Trace error or other
error as well as posture may occur.

® Where change of the S-axis angle exceeds 180 degree. Error unconditionally occurs.
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B C - Circular interpolation

Moves between both steps to circular trace. To determine a circle, 3 points are needed.
Standard to select it is as follow:

The next step [step n+2] is viewed if interpolation method of the [step n+1] is arc interpolation
C. Determine a circle with the [step n] [step n+1] or [step n+2] if interpolation method of the
[step n+2] is also arc interpolation C, and move along with arc of the [step n]~[step n+1] zone
of them. If interpolation method of the [step n+2] is not circular interpolation, determine a circle
with the [step n-1] [step n] or [step n+1] be referring to the previous step of the [step n-1], and
move along with arch of the [step n]~ [step n+1] zone.

. . Step n: Start ste
Step n+1: C-interpolation P P

- -
~ -

. ~ Ve
Object step ™ ;7
N // Step n+1: CXinterpolation

\ 1
Step n \

® ¢ Object ste
Start step Step n+2: C—-interpolation Step n—1 Step n+2

Reference step Reference step Interpolation : L or P

Figure 2.9 C — Example 1 of circular interpolation

You can create program by using double registration of same point even for consecutive arc if
using standard as above described.

Considering trace to move to like this, you can create program as you want if determining
interpolation method of step and using double registration of the same point.

Interpolation C Interpolation C Interpolation C Interpolation C

Interpolation C Interpolation C ’ Interpolation C | Interpolation L(P) Interpolation C

Doubly register same point by using
different interpolation method

Figure 2.10 C — Example 2 of arc interpolation

Reference

Stationary tool interpolation is function used Robot holds works and performs work on the
works by using outside fixed tool. In this case, interpolation operation is done based on works
that Robot owns.

See 7.2.7.2. Stationary tool interpolation function; for description concerning the type of
stationary tool interpolation.
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2.5.2.2. Pose

Parameter to record position is referred to as pose, and pose parameter must be always used in case
of inputting MOVE, movement command by using the “ T[F6]: Cmd input; ” key. No pose formula
appears in case of inputting MOVE sentence by pressing the [POS.MOD / REC] key (Hidden pose). At
that time, position and posture of Robot is recorded as possible as the [POS.MOD / REC] key is
pressed.

Input Method

m  '[F6]: Cmdinput; key — [[F1]: MOVE, IO, — 'F1: MOVE,
B [Quick Open] key — Pose number selection — [[F1]: Current pose; — f[F7]: REC,

(1) Pose: (X,Y, Z, Rx, Ry, Rz, Cfg) {Coordinate system}
{Coordinate system}:'' = Base coordinate system
R = Robot coordinate system
A = AXxis coordinate
U = User coordinate system
E = Encoder
M = Master tool end coordinate (Collaborative control)

(2) sShift: (X, Y, Z, Rx, Ry, Rz) {Coordinate system}*) R1 ~ R8 is same as Online Shift Register.
{Coordinate system}:'' = Base coordinate system
R = Robot coordinate system
T =Tool coordinate system
U = User coordinate system
M = Master tool end coordinate (Collaborative control)

2.5.2.3. Speed

Designates movement speed of tool end. Units are mm/sec, cm/min, sec and %.

A Sec designates speed as movement time, and a % is rate on maximum speed.

Because the dynamics of the robot decides whether the robot can reach maximum speed, when it
exceeds the permitted torque of the operating source of the robot, it will be operated below the set
maximum speed.
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2.5.2.4. Accuracy

Determines precision level (approaching level for recording position) passing through the step when
Robot proceeds the target step. Robot moves to the next step if difference between current position
and recording position is less than fixed level (accuracy OK) when the main body (tool end) moves to
the target step, where the difference is accuracy.

Accuracy 0 is most precise and accuracy 7 represents a case where difference is largest.
Accuracy is not applied more than ¥ of the length of the shorter trace between both traces of the target
step. That is, the following formula will be applied in the example of the following figure.

accuracy < min(P1-P2, P2-P3) / 2

For the robot, this value is the length of the tool end of the robot and for the additional axis, this is
defined as the angle or length.

When PTP motion is included, accuracy is applied within maximum of 10% tolerance of the length of
the tool end.

This value can be defined as distance or beat number. See T[F2]: System; — [3: Robot parameter
— T6: Accuracy; for detailed description.

Acc7

—

P3

P1

Figure 2.11 Trace change depending on accuracy of P2
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2.5.2.5. Tool Number

Robot position is determined by position and posture of the tool end. Designate number of the tool
used.

2.5.2.6. Output Option

X1, X2, X3, X4 — Full open, small open — For spot
This is the output command to decide the stroke of the spot welding GUN.

2.5.2.7. Stop Condition

If conditions formula after UNTIL is met, Robot stops to move and performs following command (step or

function).
WOVE ., UNTIL I2=1 '

Figure 2.12 Example of stop condition

.

2.5.2.8. Stop Status Parameter

Resulting value of stop condition formula (condition formula after UNTIL) is kept. You can know whether
MOVE operation is terminated by condition formula.
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2.5.3. Record/Modify of Step Position

Press the [POS.MOD / REC] key to record or change the location and position of the robot for the
recorded step.

2.5.3.1. Axis Recording Coordinate

Following screen is displayed if pressing the [Quick Open] key in the MOVE command sentence
selected and recorded as T[F2]: System; — [1: User environment; — [1: Pose record type
=<Axis>; in the Manual Mode.

For position of Robot recorded as encoder, only position can be identified and you cannot modify
position data.

Record end - Wanual out
Current step location
=2 Uit = @ |
5 = G774 deg TI = -1843,200 mm
f— H = -786, 751 deg T2 = ~1843,200 mrm Pane sst
Wooo= 917,015 deg D
Jep B2 = T040.050 deg
u B = -992. 968 deg
Jaginch. Soft key
Rl = 1674660 deg
= By
{: Coordinate = (JBase ()Ffobot (@) Axis Ou OUn
QuickDpen Usar key
& A
Help PREWNET

Consukt the engineer.

Figure 2.13 Quick Open from MOVE command
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2.5.3.2. Base or Robot Recording Coordinate

Location and position of the robot may be different depending on the coordinate. Generally if there is no
driving axis, the Base coordinate and the Robot coordinate are the same. But when the driving axis is
defined, the location and position of the robot tool will be different for the Base coordinate and Robot
coordinate.

You can check by pressing the [Quick Open] key from the recorded MOVE command by selecting
F[F2]: System, — [1:User environment; — [1: Pose record type =<Base> or <Robot>; in manual
mode.

Reference

® To change the pose record format, consult the engineer.

® Because multiple positions exist for one tool end location/direction due to the mechanical
characteristics, you must designate the robot type to define a unique position.

bit0 : (0: Designated, 1: Not designated)
Determines whether or not configuration pattern will be designated for posture that Robot
currently poses. (If not designated, this will be automatically decided.)

bitl : (O: Front, 1: Rear)
If the tool end of the robot is in X axis + direction of the robot coordinate, select the front side,
and if in — direction, rear side.

bit2 : (0: Up, 1: Down)
This is the relationship between H axis and V axis.
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bit3 : (O: Flip, 1: Non-flip)
Select Flip pattern if a coordinate is located at |R2|<90 against standard coordinate of the
R2-axis, and select non-flip pattern if |R2|>=90.

bit 4 : (0: |S|<180, 1: |S|>=180)
Select where angle of the S-axis is located at.

bit5 : (0: |R2|<180, 1: |R2|>=180)
Select where angle of the R2-axis is located at.

bit6 : (0: |R1|<180, 1:]R1|>=180)
Select where angle of the R1-axis is located at.

bit 7~9 : Represents coordinate system.
(0: Base, 1: Robot, 2: Angle, 3: Encoder, 4: User, 6: Master tool end)

bit 10~13 : User coordinate system number. (1~10)

Designation of coordinate system is separated by additional character in the last for
convenience of user as follow:

Base coordinate system = ((X,Y,Z,Rx,Ry,Rz,cfg)

Robot coordinate system = (X,Y,Z,Rx,Ry,Rz,cfg)R

Axis coordinate system = (S,H,V,R2,B,R1)A

User coordinate system  =(X,Y,Z,Rx,Ry,Rz,cfg)U  =» Number non-define method
User coordinate system  =(X,Y,Z,Rx,Ry,Rz,cfg)un =» Number define method (1~10)
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2.6. R Code Key

R code is the unique code assigned to the frequently used function for quick operation.

R code selection

Select the R code number, { 1 ~ 9999 )

Press the [R..[NO]] key and enter the number so that you can use the quick function. You can press the
[Help] key to show the list of R codes and select the code to use.

See fChapter 8, R-code; for detailed description about R-code.

E—— m .

R code help ﬁ ‘L
2 | il [
. 1’, i
iy
0: Srep counter resst 115: Copy program
Fun to Pane st
17: File manager 116: Rename program
12: Fraquantly condition register 117: Delete program
|
Jog inch Soft key
- 44 Conveyor data clear 163: Cancel online shift
L = T
45: Conveyer distance manual input 210: Spot gun number selestion
Ouick Dpen Usar key
p— 48: Coneyor limit suitch manual input 211: Seryo gun squesze foroe sstting
= A
55: Palletizing reset 212 SVG move tip consumption preset
Hel PREVNEST
A7 After entering the ftem selection value, press the [ENTER] key.

Figure 2.14 Display R code list with [Help] key
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2.7. Error Information

You can know contents and measure method about error occurred by pressing the [Help] key when all
types of error such as system error or operation error.

Error occurred is displayed in following method if error occurs in the Hi5 controller.

(1)

Up to 100 errors recently occurred are recorded in [F1]: Service,
"2: Error logging,

— 7. System diagnosis
N

(2) Numbers and messages about errors occurred are displayed when pressing the [History] key
of teach pendant.

(3) Numbers and messages about errors are displayed when all types of error occur in the Guide
frame as below screen:

Items with yellow background refer to the newly generated errors.

Record end. = e hanual out
Error logging
B) # ‘ Code | Messaga Date Tima ‘ Fro | Step | |
- 1 Arm angle i a 0.0 0 Ly
2 E1101 | T2 Axis)Soh imh exceeded 2000MM21 | DB4ES2 | POSSE| S001
o 3 E1101 | T1 fxis)Soft limit exceeded 20000121 | 084352 | POSSS| S001 pane et
4 E1101 |R1 Axis)Soft limit exceeded 2000MM/21 | D8:4E:52 | POSSE | S001
5 E1101 |B Axis)Soft limit excesded 20000121 | 084352 | POSSE| S001 D
gﬂ:‘)@ 6 E1101 |R2 Axis)Soft limit exceedsd 20094121 | D8:4352 | POSEE | S001
7 BN |V Axis)Soft limit exceeded 20000121 | 084352 | POSSE| S001
— Jog inch 8 E1101 |H Asis)Soft limit exceeded 2000MM21 | 08:43:52 | POSSS | S001 Soft key
- 9 E1101 |5 Awdis)Soft limit exceeded 2000MM21 | DB:4ES2 | POSSE| S001
L_: 10/ E1044 |Motor turned OM without ealibrating encoder offset 20004120 | 17:05:18 | POSSS| S002
— 11| E1111 | Arm angle is too big 200041/20 | 09:23:58 | FOSER| S000
12 E1101 | T2 Axis)Soft limit exceeded 20004120 | 0O:23:58 | POSSS| S000
DuickOpen 13 E1101 | T1 Axis)Soft limit exceedad 200941/20 | 08:23:50 | POSES | S000 User key
—— 14 E1101 |R1 Axiz)Soft ik excesdad 20000120 | 0&:23:58 | POSSE| S000
L' 18 E1101 | B Axis)Soft imit exceeded 20004120 | 08:23:58 | POBSS| S0OD A'
16 E1101 |R2 Axis)Soft limi exceeded 20004120 | 0S:23:58 | POSSE| S000
17| E1101 |V fixis)Soft limit exceeded 20004120 | 08:23:58 | POSSS| S000
Help 18] E1101 |H Axis)Soft imit exceeded 2008/01/20 Dg:23:68 | Poges | S000 PREVNET

Figure 2.15 Error display screen

(4) You can know contents and measure methods about error occurred by pressing the [Help] key
of teach pendant as in following screen:

2 E1m | 12 Axis)sott imt exceeded ZUUEAN A2 [0 a7 PUtﬂitﬁl sU ‘
(1 £ o oft limit £wcesded
Error, contents. and | action
A Message IEHH Too large angle between arms
=
© 7 | Cause The 1st Arm and 2nd Armogot into interference state,
—
—
T |
] Action perate the robot to awvoid interference,
i
=
=
=
" 16| ET101 [R2 AxisySott imh excesded [ Zoogiiizo | 022358 | POBSE[ S000

Figure 2.16 Error detail and action
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2.8. User Key

The user can use this function to assign specific keys to F1 ~ F7 of the teach pendant to enhance the
convenience of the robot teaching.

2.8.1. User key assignment

The user assigns a specific key to F1 ~ F7 of teach pendant. To automatically assign the keys
depending on the task usage of spot/arc/palletization, referto F[F2]: System; — [5: Initialize; —
I3: Usage setting; .

(1) Press the [SHIFT]+[User key] button to enter this function.
(2) Select the F key to assign using the direction key ([<=/=>]).
(3) Select the function to assign using the direction key ([11/U]).

(4) When you press the [F1: Selection] key or [Enter] key, you can assign the function you
selected to the F key.

(5) When you press the [F2: Delete] key or select the “Cancel No. 0 setting” item, you can reset
the allocation of the selected F key.

(6) When you press the [F7: Complete] key, the setting will be saved.

EN—— m

. Warual out
User key setting e

3 E:f I
Run to Pane sat
Fast entry of D) signal output statement D
{ Fast entry of WAIT DI statement
|
Jog inch [Spot] Wi manual output Soft key
= [pot] Serve gun manual spenislose
=
[5pot] Serve gun manual squesze
Duick Open [Spot] Welding condition number selection User key:
. [Spat] iifelding sequence number selection AF
Cooperation condition conversion of manual mode
Help PREWNET

Figure 2.17 User key setting screen
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2.8.2. User key use

2. Basic Operation

This describes how to use the user key assigned to F1 ~ F7 of the teach pendant.

(1) When you press the [User F] button from the initial screen, the assigned F key menu will be

displayed.

(2) Execute the function by pressing the [F?] or [SHIFT]+[F?] key depending on the assigned F

key.

El 0

"

15

16

19

23

24

b s}

o7

3l

32

3| H

ki

3

40

User key

As

v

man press

PREV/MEXT

Reference

® For functionality of key related to spot welding for the user key, refer to TSpot welding function

manualy .

® For functionality of key related to arc welding for the user key, refer to  "Arc welding function

manualy .
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2.9. History

This displays the History message box that records the execution history, error history, message history
etc. of task command. When you press this once, it shows the output history of the main board and
when you press it again, it shows the output history of the teach pendant. (Toggle operation)

History screen E]

raain bid lﬁ]

< %

l CLEAR ’ ‘ SAVE ’

Figure 2.18 Previous screen
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2.10. Coordinate System

A coordinate in space is required to determine direction that Robot moves on space. At this time, the
coordinate system defined for the robot to move is called the coordinate system, and Hi5 controller
supports axis coordinate system, robot coordinate system, user coordinate system and tool coordinate
system.

2.10.1. JOG Operation Key

Following table represents direction that Robot actually moves in axis coordinate system, Robot
coordinate system, user coordinate system and tool coordinate system when pressing the [axis
operation] key of teach pendant.

You must understand operation pattern of Robot in every coordinate system based on following table:

Table 2-3 Operation pattern of Robot in every coordinate system

Operation [Coordinate system]
i . Robot Robot
SPElalloniney RSB (Robot-Coord) (User-Coord) UCEHEDee
X- ST Xr(-) Xu (-) Xt ()
X+ S [+] Xr (+) Xu (+) Xt (+)
Y- H [] Yr (-) Yu (-) Yt (-)
v+ H[+] Yr (+) Yu (+) Yt ()
Z- VI[-] Zr () Zu (-) Zt ()
L35 V[+] Zr (+) Zu (+) Zt (+)
Rx- R2 [-] Rxr (-) Rxu (-) Rxt (-)
Rx+ R2 [+] Rxr (+) Rxu (+) Rxt (+)
Ry- B[l Ryr () Ryu (-) Ryt (-)
Ry+ B [+] Ryr (+) Ryu (+) Ryt (+)
Rz- R1[-] Rzr (-) Rzu (-) Rzt (-)
Rz+ R1 [+] Rzr (+) Rzu (+) Rzt (+)
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2.10.2. Axis Coordinate System
Press the [ENABLE] switch of the teach pendant when the motor is turned ON in MANUAL mode.

Press the coordinate system key of the teach pendant so that the coordinate of the status bar shows
the axis. When you press the axis operation key, the robot will operate as follows.

When you operate the robot in the axis coordinate, each axis of the robot will move independently.
For proceeding direction of the robot by the axis operation key, refer to the JOG operation key.

S(+)
Figure 2.19 Axis Coordinate System
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2.10.3. Robot coordinate system
Press the [ENABLE] switch of the teach pendant when the motor is turned ON in MANUAL mode.

Press the coordinate system key of the teach pendant so that the coordinate of the status bar shows
the axis. When you press the axis operation key, the robot will operate as follows.

For proceeding direction of the robot by the axis operation key, refer to the JOG operation key.

Xr

Yr
Figure 2.20 Robot coordinate system
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Reference

® Following figure shows method to conveniently determine direction that the Robot progresses
when spreading thumb, second finger, middle finger at a right angle. When laying progress
direction of the left finger at the rear of Robot to Y-direction of the Robot coordinate system,
progress direction of the thumb finger becomes Z-direction, and progress direction of the
middle finger becomes X-direction. If utilizing such principle, you can conveniently understand
operation of Robot in the Robot coordinate system.

Z :l:(X,Y,Z)

3

Rixxyz)*

-

Forward direction

Coordinate system direction Rotation direction

Figure 2.21 Direction and rotation direction of coordinate system
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2.10.4. User Coordinate System

Register the user coordinate system by selecting the '[F2]: System; — '2: Control parameter; — '7:

Coordinate registration; — [1: User coordinate .
Robot operates as following figure if reproducing program after selecting the f[F7]: Cnd. set; — 7:

Select user coordinate .

Figure 2.22 User coordinate system
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2.10.5. Tool Coordinate System
Press the [ENABLE] switch of the teach pendant when the motor is turned ON in MANUAL mode.

Press the coordinate system key of the teach pendant so that the coordinate of the status bar shows
the axis. When you press the axis operation key, the robot will operate as follows.

For proceeding direction of the robot by the axis operation key, refer to the JOG operation key.

Origin

-

Rzt— Ryt+

Ryt—
Rzt+
Yt

Zt

Manual operation and shift

Figure 2.23 Tool coordinate system (for torch adhesion)
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Following figure represents case that a torch is not adhered to Robot:

>4

gig Rxt+ Xt

Ryt+ ¥ Ryt—
Yt

Manual operation and shift

Figure 2.24 Tool coordinate system (without tool)
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2.11. Robot Automatic Constant Setting

This is the function to improve the accuracy of the linear interpolation trace and coordinate conversion
by automatically setting the axis number and tool length. This is the principle of calculating the linear
interpolation number calibrated from each step encoder data of the recorded program for the same
point in various positions.

With this function, you can automatically set the hard to measure distances to the tool end in 3D. The
linear interpolation number calibrated is the axis number for H, V, R2 and B axis and tool length in X, Y
and Z direction.

1)

(2)

®3)

(4)

(5)

(6)
(7)

(8)

(9)

Check Title display window of teach pendant is Manual status after converting the [Mode]
switch of the operation panel to Manual.

Press the both [SHIFT] key and the [PROG] key of teach pendant and select optional
program.

Press the [MOTOR ON] button of the operation panel and check that the MOTOR ON lamp
flickers.

Press the [ENABLE] switch in the rear of teach pendant and then check Robot manually
operates by the [axis operation] key.

Place optional pointed point within operation scope of Robot and correspond tool end of
Robot.

Record step by pressing the [REC] key of teach pendant.

Largely change posture of Robot (posture of 3-axis of possible wrist) and then repeat and
perform No. (5), (6) by more than 4 times.

Select f[F2]: System; — 6. Automatic constant setting; — [1: Optimize axis
constant and tool length; .

If pressing the [[F1]: Execute; key after setting allowance scope of program number, tool
number and step prepared for AUTO integer setting.

(10) When you are setting the tool number from the second one to use multiple number of tools,

select and execute “Tool” from “Optimization selection = Constant & Tool, [[§9 from the
screen.

Reference

See the T[F2]: System; — [6: Automatic constant setting; — '1: Optimize axis constant
and tool length .
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2.12. Tool integer automatic calibration

This is method to simply determine new tool integer when deformity or change occurs in tool by various
Parameters after determining axis/tool integer to AUTO integer setting function, etc. However, axis
integer (Axis Constant) must be determined on presumption that it is continuingly maintained. If tool
deformity occurs, perform such process after placing tool on a standard point designated before
deformity.

Following figure is displayed if pressing the f[F1]: Auto comp, inthe T[F2]: System; — [3: Robot
parameter; — [1:Tooldata; setting screen. Moves to the changed tool end to the position by using

the [Axis operation] key. Therefore, to use this function, previously designate and mark the standard
position. Set  T[F7]: Complete; after confirming program number, step number and tool number to set.

Reference

® Seethe T[F2]: System; — [3: Robot parameter; — T1:Tool datay .
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3. Program preparation Hi5 Controller Operation Manual

3.1. Program Selection

(1) If you press the [SHIFT]+[PROG] key when the robot is stopped, you will see the following

screen.
Program select @

Enter program nurmber (1 ~ 9993): I

List show/hide: [Program]

(2) If you cannot remember the program number in the above condition, press the
[SHIFT]+[PROG] key one more time, and the following screen will be displayed.

Program select m

Enter program number (1 ~ 9993): |UUUI

Edit description

List show/hide: [Program]

Program | Robot | Tota... | Add a... | Steps | Description ~
HADOBC-00 10 4 P =
HADDBC-00 10 4 3 CAlAERI(-X)=Ca

0003 HADDBC-00 10 4 3 CAIAERI(HY)=eCA

0004 HADOBC-00 10 4 3 CAIAERI(-Z)=Ca

0005 HAODBC-00 10 4 5

0007 HADOBC-00 10 4 3 CAIAERI(+Z)eCA

0010 HAODDBC-00 10 4 5 CAIAERI(-Z+X)=CA

0013 HAODDBC-00 10 4 5 CAIAAEI(+X+Y)12CA

0014 HADDBC-00 10 4 b CAIA I+ XY ) 2CA

0018 HADDGC-00 10 4 5 CAIAERI(+Y+X)12CA v

nnin JANOC, NN in 4 = PRI vaa i N VA2 —

You can check the detail content of the program already prepared from the above picture and
make selections with the cursor. You can also edit the description of the program by pressing
the [F1] key.
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3.2. Program Deletion

3. Program preparation

There are two methods to delete the program. This can only be done after the robot is stopped.

(1) Move the cursor to the applicable file location through [F1]: Service; — '5: File managery,
as shown in the following picture.

and press

"[F4]: Cut,

Recerd end m Manual out

Run to

Gad

|
Jog inch.

&

Ouick Open

(2) Referto R117 of

File manager

& M/B
E-f@ TP

Name |

Size | Edit date

| Pr... | Description

"
000z, JOB
0003,.JOB
0004, JOB
0005.JOB
0nov.Jog
oo10.JoB
0013, JOB
0014, JOB
ona.Jog
0019, JoB
0020.JOB
0023.J0B
0035,.JOB
o041, JOB
0044.JOB

<

67
2
62
g2
24
62
5
i
i)
i
i

2009-01-13 13:17:34
2008-12-10 D&:45:02
2008-12-10 Df:d5:02
2008-12-10 0&:45:02
2008-12-10 05:45:02
2008-12-10 Df:d5:02
2008-12-10 D§:45:02
2008-12-10 08&:45:02
2008-12-10 05:45:02
2008-12-10 Df:d5:02
2008-12-10 D&:45:02
2008-12-10 05:45:02
2008-12-15 14:62:32
2008-12-10 Df:d5:02
2008-12-10 0&:45:02
2008-12-10 05:45:02

Robot wark file
Fobot wark file
Fiobot wark file
Fobat waork file
Fobot work file
Robot waork file
Fiobot wark file
Fobat wark file
Robot work file
Robot waork file
Fiobat waork file
Robot wark file
Fobot wark file
Fiobot wark file
Fobat waork file
Fobot work file

File type |AII file (=, =)

Wowe screen: [+][-#], Select: [ENTER]L], End: [ESC]

FChapter 8. R code

| %

iy
Pane set

3

Soft key

User key
A

PREWHET

3-3
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Hi5 Controller Operation Manual

3.3. Program Preparation

Preparing a robot program is for the user to compose a program by using commands to move and work
in a way to achieve a specific output from the robot.

3.3.1. What is Command?

A general program consists of step commands to move the robot and function command to process an
operation. These commands are composed of command and properties (additional option). Properties
include mandatory base properties and optional properties.

When you enter a command, the default values are saved in the base properties, which can be
changed. Optional properties are displayed with _; in work cursor, and when you move to this item,
you will see the properties in the main frame that can be entered.

When editing the properties of the command, you can directly enter the changes using the [Number]
key, you can select the parameter or function from the menu and enter the index (the content in the
parenthesis of parameter or function) or you can edit by Character units using a Formula or Character
entry.

/ "HYUNDAI 3-4
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3.3.2. Record condition

(1) What is record condition?

3. Program preparation

This is the function to record the MOVE command in same format by pre-designating the
format of MOVE command that is recorded when the [REC] key is pressed, and you can
designate the interpolation type, moving speed and speed unit, ACC and tool number.

(2) Edit record condition

When you press the [Record cnd.] key, you can edit the following record condition as shown in
the following picture.

Record ¢nd

- 2

Bl Frogram | & sF

0001 20

[ wmie o
ALL MECH

I Mech

MOWE P,5=60%,A=1,T=1,_UNTIL _,_"_

17 cra

[OHADOSC-00 TOOL

—

Run to

Gad

|
Jog inch

=

Quick Open

=1

Robot:HAO0EC-00, 2axes, Isteps
HAHDPRES OL=0.0,PR=50

W E=0

MOWE P,S=60% A=1,T=1

MOWE P,S=60% A= 1,T=1

oo1=1

W E=0

oo1=1

g O3 T CiEe U e main ol g A A

W=D
WEO0E=108 =0 B AN 0B

WagE STRED0D0AGD0R) 440 B 3f AL | pésd 4500,

WE=0
WE=0
WE=0

Oata of each axiz

1144.845 deg

1242 000 deg

1024.000 deg

1536 000 deg

1548 960 deg

1842.200 deg

1843200 mm

-1843 200 mm

}Select the interpolation type.

| |

Manual out

Pane set

3

Soft key

User key
A

PREWHEXT

3-5
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Hi5 Controller Operation Manual

3.3.3. Command Entry
(1) Step command entry in hidden pose

If you move the robot with [Axis operation] key and press the [REC] key of teach pendant, the
movement command to the current position will be recorded.

(2) General command entry

® To enter the command, press the [F6: Cmd input] key from the initial screen in manual
mode. If you press this key, you will see the following screen.

® Use the [F] key to enter the command in main frame. Please referto TChapter 10. Robot
language; for details on menu composition and description of each command.
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3.3.4. Command Composition

(1) Address area

3. Program preparation

The area where the line number (1 ~ 9999) or step number (S1 ~ S999) is displayed is called
the address area.

Recond cnd
=

Run to

Gad

|
Jog inch.

[Pl Program | <~ SF
0001 A0

MOWE P,5=60%,8=1,T=1

ALL MECH

[51] Ui A Mech
[0HADOSE-00

Fobot program _P NLP80%

Fobot:HAODBC-00, Baxes. 2teps
HANDPRES OL=0.0.PR=50
WE=D
51 MOWE P.5=60%.A¢1.T=1
2 MOWE P.5=60%.A¢1.T=1
D=1
W=D
D=1
0T 7 CBa U e A main ol AL T eeeee
W=D
NE00E=108 0 K AN S
20 STRE(IO000AZ00E) 440 B %7 A0 | petd 506
W=D
W=D
W=D

Manual out
[slz Man. spd T1
[ ‘ O ‘ T IH
[i==2 N s
Pane set
144,345 deg
1242000 deg D
1024.000 deg
1636.000 deg
1643.960 deg
1843200 deg Soft key
-1843.200 mm
1843200 mm

User key

A.

(2) Command area

PREWHET

The area where the command line is displayed is called the command area. When one whole
line is selected in this area it is called sentence cursor condition.

Recond cnd
=

Run tor

Gad

|
Jog inch.

[Pl Program | Z]sF
0001 210

MOWE P,5=60%,8=1,T=1

ALL MECH

(3] i [if Mech
[DHAGDEE:-00

Fiobot program _P N.P80%

Robot:HAIDEC-0D, Baxes, 2steps
HAHDPRES OL=0.0,PR=50
W=D
51 MOWE P 5=60°4 et T=1
o2 MOWE P.5=604 A1 T=1
D=1
W=D
D=1
0T 7 CBa U e A main ol AL T eeeee
W=D
NE00E=108 0 K AN S

S =0
S =0
S E=0

hanual out
[slz Man. spd T1
| B
n ‘ ‘ ‘ LR1
[i==2 N el
Fane set
1144245 deg
1242000 deg D
1024.000 deg
1536000 deg
1540960 deg
1843200 deg Soft key
-1543.200 mm
-1843.200 mm

20 STRE(IO000AZ00E) 440 B %7 A0 | petd 506

User key

A.

PREWHET

Use the [Direction] key to move between address area and command line area.
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3.3.5. Command Edit

To edit a command, it must be in word cursor condition, which refers to the situation when the cursor is
located in the property of the command as shown below. In word cursor condition, you can use the
[Direction] keys to move the cursor to the property you want to edit. To switch from sentence cursor to
word cursor, press the [ENTER] key.

h
Fecard end [Pl Program | <~ SF [H] Unit.[og LfMech 17 crd [5= man. spd T1 sl out
B} 0001 210 ALLMECH | [OHAODEC-00 | ToOOL ] i o ‘ — | RL [
L MOWE P,5=60%, A=1,T=1 -3 iy
Robot program P N. P00
e Fiobet :HAODBC-00, Gaxes, Inteps Pane set
HANDPRES OL=0.0.PR=50 1144245 deg [T
W%=0 1242 000 deg [ D
GEad | MOWE P.G=60% Ae1 T=1 1024.000 de [ER ;
52 MOWE P.5=60% 1 T=1._ UNTIL _,_'_ 2 1636.000 deg
u o=t 1643.960 deg
Jog inch. V=0 : 1843200 deg (G . Soft key
= not=1 -1843.200 mm
{l: "2 i | CEe Ug e A E main ol g AL i e z 1843200 mm
T =0
RS 105 ) 4K Al
Quick Open R0 STRE(ID0O0MARO0%) ‘4401 ) % A0 | iéad A0 0 User key
— =0
L’ %=0 AI
=0
Eelect the interpolation type,
Help | o PREVINET

R N S E——

Press the [ENTER] key to reflect the content in the input frame to the edit frame. To finish the property
edit and return to the word cursor before [Command edit], press the [ENTER] key one more time.

As shown, command edit can be divided into command selection and property entry. And property entry
can be divided into 3 parts.

@ Numeric type
— Numeric parameter(V%, V!, ...) and integer, real number, numeric function etc.

(@ Character type — Character constant, Character parameter, Character function etc.
(@ Pose type — Pose constant, pose parameter, shift parameter etc.
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3.3.6. Summary of Operation Key

Table 3-1 Summary of operation key

3. Program preparation

Operation key

Address area

Command area

Sentence cursor Word cursor

Current step position

[Iggglf\;lr(];D] edit (Hidden pose Same as address area -
' correction)
Cancels the entered
Moves the cursor to lue in i f
command area and value in Input frame,
[ESC] - shifts to sentence cursor
changes content of
and changes the content
menu frame
of menu frame
[REC] Hidden pose move Add Same as address area -

command

[SHIFT]+[DEL]

Delete selected
command

Reflects the line number

Reflects property value
entered in input frame to

[ENTER] entered in input frame to Shifts to word cursor cursor location or shifts to
address area sentence cursor when
data setting is completed
Increase/decrease
[SPEED] speed levelin title frame, Same as address area Same as address area
changes the step record
speed in edit frame
[F2] in initial Shows [Block edit] and Shows [System] and Varies by command and
” enables various system
screen enables block editing . property
parameter settings
[Direction][M[V] Moves th%g\L/Jvrr?or up and Same as address area Same as address area
[Direction][<] Moves the cursor to Moves the cursor to Moves the word cursor to
command area address area the left property
[Direction][=] Moves the cursor to Moves the cursor to Moves the word cursor to
command area address area the right property

[SHIFT]+[M[V]

Page Up/Down

Same as address area -

[SHIFT]+[<][=]

Moves the cursor
left/right in input frame

Moves the cursor
left/right in input frame
- and moves the cursor by

5 Characters in
Character input condition

[€]

First, it deletes the input
frame address and
during data entry, it

deletes the number left

to the cursor

First, it deletes the
content in the input frame
- and during data entry, it
deletes the number left to

the cursor

39 / "HYUNDAI
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Operation key

Address area

Command area

Sentence cursor

Word cursor

[SHIFT]+[PROG]

Receives the program
number and loads the
applicable program

Same as address area

Same as address area

Receives the step

[STEP] number, moves to the Same as address area Same as address area
directed step
[?] HELP Shows help screen of Same as address area Same as address area

each command

[QuickOpen]

Shows you content or
condition screen of each
status

Same as address area

/ "HYUNDAI
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3. Program preparation

3.4. Parameter, Formula and Character Edit

This explains how to edit parameter, Formula or Character during command property editing process.

3.4.1. Parameter Edit

1)
(2)
3)
(4)
()

(6)

(7)

(8)

We will use speed entry screen as an example. To edit the speed with parameter,

Press the T[F6]: Variable; key and move to parameter entry condition.

Select V parameter by pressing T[F1]: V4 key.

Select the parameter type by pressing T[F3]: V%[ ]s key.

If you select a parameter type with scripts, the cursor is located to the script entry position Use
the [Number] key to enter the script in the input frame and the script will be added right before

the cursor.

Pressthe [[F6]: Variable.;, — f[F1]:Vy — F[F1]: V%, key and select the parameter with
script again.

Enter the number 2 using the [Number] key and press the [ENTER] key to reflect it to the edit
frame.

Press the [ENTER] key one more time to return to sentence cursor.

311 / "HYUNDAI
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Hi5 Controller Operation Manual

3.4.2. Formula and Character Edit

(1) We will use speed entry screen as an example. Assuming that the current speed is
V1%mm/sec, to edit the speed using the Formula.

Record cnd htanual out
s e [Pl Program | Z]sF [ Uit [0 LfMech 1% crd | [elz Man. spd T1 e
/’/? 0001 210 ALL MECH [OHAODBC-00 | TooL [] o LRl |

L MOWE P,5=60%,4=1,T=1 i) _ B

Robet program P N.Pora00
Aunte Fiobot-HADDBC-00, Baxes, Isteps P st
HANDPRES OL=0.0 PR=50 1144246 deg
WAg=0 1242.000 deg D
GEad | MOWE P,5=60% Aot T=1 1024.000 deg
52 MOVE P, 5=1000mms Aet T=t,_ UNTIL _,_"_ 1636000 deg [
u not=1 1543960 deg 25
Jog inch. Ve 1843300 deg 243 Soft key
= n01=1 -1843.200 mm
{l: g | CiF g e A main ol AL e -1843.200 mm
_ W0
H200%=105 01~ A AL EE
Quick Opsn "20%= STRA(IDDD0AR00) 440 %Al 1 s 4550 User key
P W0
L’ W=D AF
W0 5
Enter the speed.(0,1-1500.0)
Help Bimmjs)= o] PREVINEXT

(2) Press the [Soft keyboard] on the right side of TP to activate the soft keyboard.

Resord and Wanwal ot
e o [Pl Program | <l sF [H] wnie.rog L mech 17, cra [els man. spd el
. T1
= P 0001 210 ALLMESH | [0HAOOEC-00 | TOOL 0] oD AL ;
L. Soft keyhoard Ly
Run to Pane sat
| Q@ # $ % ~ * (
1 2 3 4 6 7 0 ]}
Gnd
~ q w e r t ¥ 1 [}
Jog inch Soft key
=
= |a s d f a h K I
wickopen | % User key
£ A
Help [ PREWNET

(3) The reason the current value is highlighted in the input frame is because it is in a condition to
ignore the existing data and enter new data. If you want to add value after the current input
value, press the direction key to change the cursor location.

(4) When you select “/” with the arrow key or touch and enter 2, and then press the [[F7]:

Complete; , the following screen will be displayed.
(5) Press the [ENTER] key to reflect the content in input frame to the edit frame.

(6) Press the [ENTER] key one more time to change to new command and return to sentence
cursor.

/ "HYUNDAI
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3.5. Line Number Edit

3. Program preparation

Line number can be set from 1 ~ 9999. You can enter the line number by using the [Number] key in
address area and press the [ENTER] key when done.

(1) First, move the cursor to the address area and you will see the following screen.

Record end
=

Run to

Gad

|
Jog inch

Bl Frogram | < sF [ e o L Mech 17, cra [els man. spd T1 anual et
[l 20 ALL MECH [DHADDEC-00 TOOL ] _r ‘ - LAl [ I
MOVE P,S=60%,4=1,T=1 e | | T i

Fiobot program _P N P:3303

Fobot:HAODGC-00, Sanes, 2steps I
HANDPRES OL=0.0,PR=50 1144.845 deg
W=D 1342.000 deq D
51 ACWE P 5=60%,401,T=1 1024.000 deg
2 ACWE P 5=60%,401,T=1 1536000 deg
pai=1 -1540.960 deg
%0 1342200 deg Soft key
Doi=1 -1843.200 mm
e 0% "0 Ug e A E main el g AL A e 1845200 mm
W=D

WE00%E=108 =0 B AN 0 EE

V0= STRE(I0000-A200%) 440 B i ALY | pésd Ag0e .
WE=D

WE=D

W1E=0

User key

Ar

PREWHEXT

(2) Use the [Number] key to enter the number 10 and press the [ENTER] key.

Recond cnd
=

Run to

Gad

|
Jog inch.

&

Ouick Open

[Pl Program | <~ SF [H] Unit.[og LfMech 17 crd [5= man. spd T1 sl out
001 21 ALL MECH [OHADDEE-00 | TooL |11 ‘ o ‘ — |m1
MOWE P,5=60%,4=1,T=1 e | | — Ly
Fiobot program _F  N.F:08¢
Feobot:HADDBC-00. Gaxes. Zsteps Pane set
HANDPRES OL=0.0.PR=50 1144245 dag
W%=0 1242 000 deg D
51 MOWE PL5=60% A=1 T=1 1024000 deg .
52 MOWE PL5=60% A=1 T=1 1636 000 deg I
10 Do1=1 -1540.960 deg ETX
W1%=0 1843.200 deg 943 Saft key
Do1=1 -1843.200 mm
"2 i | CEe Ug e A E main ol g AL i e 1843200 mm
W1%=0
WR0DE=105 0~ AD%-0EE
4208 STRE(1DODIAEDD'E) 440 B %7401 | pess J5L0 ey
W1%=0
W1%=0 Ar
W1%=0 >
! FREWNET

(3) The line number will be reflected in the edit frame.

3-13

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



3.6. Block Edit

This copies a block of the program and enables the user to copy, cut or delete the block. The number of
the control line including the step number is automatically changed after copying.

Recond cnd
=

Run tor

Gad

|
Jog inch.

(1) To copy/cut/delete in line units, press the block edit

Record end
- P

Run to

Gad

|
Jog inch.

&

Ouick Open

[Pl Program | Z]sF

o004 A0

MOWE P,5=60%,8=1,T=1

(3] i

ALL MECH [OHADOGC-00

BAMach 15 cra 5]z tan. spd T1

1
[

Hi5 Controller Operation Manual

Fiobot program _P N.P80%

Robot:HAIDEC-0D, Baxes, 2steps
HAHDPRES OL=0.0,PR=50
W=D
1 MOWE P 5=60°4 et T=1
o2 MOWE P 5=60°4 et T=1
10 DO1=1
W=D
D=1
0T 7 CBa U e A main ol AL T eeeee
W=D
NE00E=108 0 K AN S
20 STRE(IO000AZ00E) 440 B %7 A0 | petd 506
W=D
W=D
W=D

1144845 deg

1242000 deg

1024.000 deg

1526.000 deg

-1540 960 deg

1843 200 deg

-1843.200 mm

-1842.200 mm

B Mech

[0]HADDGE-00

[BlFrogram | IsF
0001 110

MOVE P,5=60%,4=1,T=1

(3] Ui 1
ALL MECH

( [Elz tan. =pd T1
[

FIF2],
and command area. Use the [Direction] key to move the cursor to the starting line of the block
selection.

Fiobot program _P N.P80%
Robot:HAIDEC-0D, Baxes, 2steps
HAHDPRES OL=0.0,PR=50
W=D
1 MOWE P.5=604 A1 T=1
o2 MOWE P 5=60°4 et T=1
10 DO1=1
W=D
D=1
0T 7 CBa U e A main ol AL T eeeee
W=D
NE00E=108 0 K AN S
20 STRE(IO000AZ00E) 440 B %7 A0 | petd 506
W=D
W=D
W=D

1144845 deg

1242000 deg

1024.000 deg

1526.000 deg

-1540 960 deg

1843 200 deg

-1843.200 mm

-1842.200 mm

peswgnate the start point of the block area. [ENTER]

htanual out

Pane zet

(3

Soft key

User key
A

PREWHET

key. This will highlight all address

hhanual out

Pane set

(3

Soft key

User key
A

PREWHET

/ "HYUNDAI
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3. Program preparation

(2) Pressthe "ENTER], key atthe starting line of the block to select. Move to the last line of the
block to select using the [Direction] key. You will see the highlighted block as shown in the
following screen.

Record end
R .(/?

Run tor

Gad

|
Jog inch.

&

Ouick Open

[Pl Program | <~ sF [ Limit [ L Mech 15 cra [E= man. spd T1 sl ot
0001 212 ALLMECH | [0JHAOOEC-00 | TOOL [] _ ‘ I ‘ e im
MOWE P,5=60%,4=1,T=1 [a==2 S e

Robat program P N.P0%t

Feobot:HAGDBC-00, Baxes, Isteps e
HANDPRES 0L=0.0,PR=50 1144245 deg
%=0 1342.000 deg 1145 D

1024.000 deg 7957

1536000 deg 0.0

1540960 deg 261
A %=0 1843200 deg 043 Soft key
=1 -1543.200 mm
g% 7| CiFe g e A main ol AL A e -1843.200 mm
LS
NEOD%=105 70 g B AL =R
B0 STRE(ID000AR00%) 440 @ %7 A0 | et 4550 Usar key
LS
LS AF
LS 3

Select the block edit function,
PREWNET

Delete

(3) Move to the selected area and press the "[F2]: Copys key to save the selected block to the
clipboard and then the following f[F3]: Paste; menu will be displayed. Use the [Arrow] key to
move the cursor to the previous row (10 V1%=0 row) before the row to copy, and press f[F3]:

Paste; to copy the saved block from the clipboard as follows.
Fecerd end [BlFrogram | IsF [EAE ) i Mach 1% crd 2]z tan. spd T1 Ml out
B} [ 262 ALLMECH | [OHAOOGC-00 | TooL 0] a0 ‘ a— ‘ ERL :
L MOVE P,5=60%,4=1,T=1 2 iy
Robot pregram P N. P00
I Fiobot HAGDBC-00, Baxes, dmteps Pane set
HANDPRES 0L=0.0,PR=50 1144545 deg
W=D 1342 000 deg D
EAnd MOWE P,5=60% 4t T=1 1024.000 deg
52 MONE P,5=60% Aet T=1 1536.000 deg 90.0
| 10 Doi=1 -1540 960 deg -26.1
Jog inch. Vi=0 1243200 deg 843 Soft key
= 53 MORE P,5=60% 41 T=1 -1643.200 mm
{l: 4 ACE P 5=60°% Ae1 T=1 ~1943.200 mm
o 10 0o1=1
=0
Quick Open Dot=1 User key
— i | CE U e AE main o AL i e
L' LS AF
EDOE= 105 01 4 E ALY~ s
peswgnate the start point of the block area. [ENTER]
PREVINEST

Delete
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4. Service Hi5 Controller Operation Manual

4.1. Initial Screen

When T[F1]: Service; key is pressed on the initial screen of either manual or auto mode, the following
screen appears.

- m -

Service ﬁ ‘L
> b | | = .
= If
iy
1: Monitoring | 5 Date, time serting
Runto 1 Pane set
@ 2: Register O 9: Application program
Gnd D
@ 2: \riable l:l 1: Applet
|
Jog inch. Soft key
- @ 4 Data note ';’I 11: Teach pendant option
{ =
m 5: File manager
Quick Open User key
P 0 6: Program conversien
5 A
=N
L 7 srstem dagrosis
Hel PREVINET
&P Ater entering the ftem selection valuz, press the [ENTER] key. |

? s s w e
@ Reference

® Selection sub menu
To selection sub menu, move the solarized bar to the chosen item by using [Direction] and
press [ENTER]. Or, type the number of the chosen item in the input frame by using [Number]
and press [ENTER].
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4.2. Monitoring

This function displays the condition of various data inside the controller.

Move from T[F1]: Service; to T1: Monitoring,

shown below.

4. Service

on the initial screen and selection sub menu as

Menus that displayed on the screen may be different (from the following example) according to the
controller’s current setting

m .

Record ¢nd
=
L

Run to

Gad

|
Jog inch

QuickDpen

Help

Monitoring

SServicel

——
= {:Data of each axis

|_‘,_ 2 InputOutpat signal
B E 3 Fieldbus signal

u
@ ® & Conweyor data

G]] 72 PLC relay data
@ 8: faalog data

o |
10: Cooperation control data

Ater entering the hem selection valuz, press the [ENTER] key.

J
il N
11: Nbrious data

Pane sat
y 12: Wark program HotEdit
14: Operating information

Saft key
U 17: ez wekding operating infomatian

User key

'y

'— PREWHEXT

LT T —
Reference

® Refer to “2.2.2.3 Window control function” of the Hi5 operations manual for window (TP
screen) split function.

4-3
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4.2.1. Data of each axis

Hi5 Controller Operation Manual

This displays the current angle and coordinate of each axis of the robot.

Selection [[F1]: Service; — T1:Monitoring; — [1: Data of each axis;
Resord end Wanwal ot
[Bl Frogram | < sF [ wmie o i Mech 17 cra [2ls man. spd T1
= 00 ALLMESH | [0HAOOEC-00 | TOOL 0] ‘ ‘ L1
i MOWE P,5=60%,4=1,T=1 i
Data of each axis
Fiobot:HAQDE C-00, Saxes, 2steps
Run to Pane sat
HANDPRES 0L=0.0,PR=50 1144545 deg
W=D 1242.000 deg D
Gnd |« MOWE P, 5260 421,T=1 1024.000 deg
2 MOVE P,5=60% A¢1,T=1 1536000 deg
u Doi=1 1543960 deg
Jog inch W=D 1843 200 deg Soft key
= Doi=1 -1843.200 mm
{-: el OB Ug e main el g AL A e 1845200 mm
W=D
WEO0E=108 =0 B AN 0B
Quick Open e STRECID0D0-AEDDR) 440 @ 5f AL | pésd 500 User key
—— W=D
: W=D AF
W=D
Help PREVNET
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4. Service

4.2.2. Input/Output Signal
I/0 signal indicates ON/OFF state in exclusive and general purpose /O signals.

Selection [[F1]: Service; — [1: Monitoring; — 2: Input/Output signal; and choose an item

to be monitored.

Record ond W hianual aut
InputfOutput signal | ﬁ | L .

— JServiceMonitorings |
m

1: Private input signal

Pane set

2: Private output signal

3: Public input signal

Run to

Gad

@ @ (1111 1

|
Jog inch Soft key
- 4 Public output signal

{-
5: Input signal name display

Quick Open User key
6: Dutput signal name display

A

Hel PREWNET
EP Adter entering the ftem selection valuz, press the [ENTER] key. l

LT R R———————
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4.2.2.1. Private input

signal

Hi5 Controller Operation Manual

Indicates the state of private input signal. Current private input signal is highlighted.

Selection f[F1]: Service; — F[1: Monitoring; — '2: Input/Output signal; — F1: Private input signaly.

Record cnd Manual out
[Bl Program | s (3] i [if Mech 1% crd 5]z tan. spd T1
fivs -0 ALLMECH | [OHAOOEC-O0 | TooL 0] oo | T R
ek I
MOWE P,S=60%,A=1,T=1 7] Ly
Frivate input slgnal X
Funto [l ERETEA, Beees, Bxiaps Wiode switch (Aurn) | thode suen qunuan ~ Fane set
HANDPRES 0L=0.0,PR=50 =
: Mode suitch (Remete)
e | 3
or on or on (Extemal
GEad | MOWE P,5=60% Aot T=1 I d "
52 MOWE P,5=60% Ae1,T=1 Start (TP) Step (TF)
= 0=t TP Enabling switch
Jog inch. V=0 MC 1(Fra Charge) WC3otors ower) Soft key
= not=1 Safety quard (Aato) Safety guard [General)
= i | CEe U A E main o AL i e Emergency stop (TF) Emergeney stop (0F)
=0 Emergency stop (Ext)
VROOE=105 0 4 AT DR Limit (Dver-Trawal) Limit (Dver-Travel) add.
Quick Open R0 STRE(ID0O0MARO0%) ‘4401 ) % A0 | iéad A0 0 R T— e yEp— User key
PR =0
Motor overheat (TS Whtor cuerheat (T
: . s @B AF
i . Check Brake uoktage :
Clndond ta Ovcoddond (Content
PREVINET

4.2.2.2. Private output signal

Indicates the state of private output signal. Current private output signal is highlighted.

Selection [[F1]: Service; — T1:Monitoring; — T2:Input/Output signaly; — 2: Private output
signaly
Racord end Manual aut
soeren [BlFrogram | IsF [EAE ) i Mach 1% crd 2]z tan. spd T1 e
001 a0 AlLmecH  |popacoscon | TooL | oD e
MOVE P,5=60%, A=1,T=1 ) iy
Frivate outpm signal *
-~ Fisbot:HAIDBC-00, Baxes, Isteps [——— T P~ P
HANDPRES OL=0.0,PR=50 e p—
e MCON (PreCh MEON 2 1 D
EAnd MOWE P,5=60% 4t T=1 (Fre Chargz) iers Paver)
L MOVE P 5260 £ To1 HIGH Speed 1 HIGH Speed 2
[~ 0=t ESCONTReleaseT) ESCONZReleasez)
Joginch. =0 Braking (1 Axis) Braking (2 Anis) Soft key
= not=1 Braking (3 Axis) Braking (4 Az
— Al " OEoUg e AE main jo g AL T e Braking (5 Auis) Braking (5 Az
WE=0 Braking (7 fwis) Braking (8 Awis)
A00%=105 707 R AL wEE Femote Ao Mode 1 Fiemate Ao Mhode 2
QuickOpan A0S STRE(1 DDD0HVED0S) 440 8 i AL péss 4558 User kay
R W=D
Fieservation 1 Fieservation 2
. W=D AF
’ . Feservation 3 Feservation 4 "
PREWNET
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4.2.2.3. Public input signal

4. Service

Indicates the state of public input signal. Public input means the signal inputted through the CNIN
connector on the I/O board inside a controller

Selection f[F1]: Service; — [1: Monitoringy — T2: Input/Output signaly; — T3: Public input signal,

Record ¢nd
=
L

Run to

Gad

|
Jog inch

=

Quick Open

Wanual out
Bl Frogram | < sF [ wmie o Ef Mech 17, cra [els man. spd T1
0001 2000 ALL MECH [0]HADDEC-00 TOOL [ 1] ‘ LR
| I
MCWE P,5=60%,A=1,T=1 Pz il 2
Public input signal %
Robot:HAODGC-00, Saxes, 2steps 2 B P 5 A = & i Pane et
HAHDRRES OL=0.0,PR=50 3
s a 1w [ 11 | 1z [ 13 | 14 | 15 | 18 D
51 MOE P, 526014, 451 T=1 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
52 hADNE P, $=60 % A2 1,T=1 25 (26 | 27 | 28 | 20 | 30 | B 32
pot=t 33 | @4 | 38 | =6 | = | @ | 3@ | 40
i Soft key
- 4 | 4z | 43 | a4 | 45 | 48 | 47 | 48
0 7 G Uy e A main el AL TiA 40 | s0 | &1 | sz | 53 | 84 | 85 | &8
W=D 57 | 58 | s | e0 | e | B2 | 83 | 4
WEO0E=108 =0 B AN 0B
) . . 65 | &5 | o7 | & | 62 [ vO | T | T2
e STRECID0D0-AEDDR) 440 @ 5f AL | pésd 500 User key
%D 73 | 74 | 78 | 76 | 77 | 78 | 7o | =0
W=D s | 82 | 83 | 84 | 85 | 86 | 87 | &8 AF
v 0 | oo | o1 | o2 | o3 | o4 | o5 | o5 | W
PREWNET

@ Reference

entered is highlighted.

- Not allocated

- Allocated

- Currently inputted
- Not inputted

124
124
124
124

Cmd input

The public input signal allocated is displayed in bold font and the public input signal currently

4-7
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4.2.2.4. Public output signal

Hi5 Controller Operation Manual

Indicates the state of public output signal. Public output means the signal outputted through the
CNOUT connector on the I/O board inside a controller.

—

. F X . FA. . . . .
Selection '[F1]: Service; — '1:Monitoring; — '2: Input/Output signal,
signaly
Record end
soeren [BlFrogram | IsF [EAE ) i Mach 1% crd 2]z tan. spd T1
(/) 0001 om ALLMECH | [OHAOOGC-00 | TOOL ) ‘ e
£ MOVE P,5=60%, A=1,T=1 ra==1 P B
Public output signal x
I Robot:HAODBC-00, Baxes, Isteps T B 3 " 5 = " s |
HANDPRES 0L=0.0,PR=50 =
. a | o | 11 |1z | 43 | 14 [ 15 | 18 |
G[i]@] 51 MOWE P,S=B0% A= 1 T=1 17 18 19 20 1 2z 23 | 24
=2 MACVE P.5=60% Aot T=1 25 | 26 | 27 | 28 | 20 [ 30 | 31 | 32
- not=t 33 | 34 | 35 | 36 | 3w | 3@ | 33 | 40
Jaginch. e
- f_— a1 | az | a3 | a4 | 45 | 48 | 47 | 4=
{-: A CF U e A main ol AL T ereene 48 | 50 | 5 | s2 | 53 | s4 | s5 | s
wIE=D 57 | 53 | s | e0 | e | B2 | 83 | 4
ARO0%=105 20 g A AL 0D
i ; 65 | 66 | 87 | es | B3 | 7o | w1 | 72
QuickDpen “20f= STRE(1D000AR00%] 4400 @ % A0 | | pésd 4558
P =0 72 | 74 | 75 | 78 | 77 | 78 | v | a0
: WA E=0 Ell a2 83 a4 £l EL a7 £
=D 5o | oo | 91 | @2 | o3 | a4 | o5 [ ms | M

entered is highlighted.

- Not allocated

- Allocated

- Currently inputted

- Not inputted

126
126
126
126

Cmd input

4: Public output

hhanual out
Pane set

(3

Soft key

User key
A

PREWHET

The public input signal allocated is displayed in bold font and the public input signal currently

/ HYUNDAI

HEAVY INDUSTRIES CO.,.LTD.
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4. Service

4.2.2.5. Input signal name display

Use this when you want to check the name of the input/output signal as well as the input/output

condition.

(1) Selection

F[F1]: Service;
signal name displays; or

—

I'1: Monitoring
F6: Output signal name display

—

F2: Input/Output signalj

—

I5: Input

Fecerd end [BlFrogram | IsF [EAE ) i Mach 1% crd 2]z tan. spd T1 Ml out
D [ on ALLMECH | [OHAOOGC-00 | TooL 113 oo | T R I
& MOWE P,5=60%,4=1,T=1 o — iy
Inpunt signal name display X
-~ Riobot:HAODBC-00, Baxes, Isteps 124 : Exaarnal Stop [P35 Pane set
HANDPRES 0L=0.0,PR=50 o
=0
End | MOWE P,5=60% Aot T=1 D
52 MONE P,G=60% Aet T=1
| Dot=1
Jog inch. D Soft key
= not=1
{-: i | CEe U A E main o AL i e
o =0
RS 105 ) 4K Al
Quick Open R0 STRE(ID0O0MARO0%) ‘4401 ) % A0 | iéad A0 0 User key
PR =0
L’ %=0 AF
=0
Help ! PREVINET

Cmd input

Cnd. st

(2) After a necessary page is selection, it is possible to check input signal name and monitor the
state of signals.

@ Reference

® To monitor the input/output signal name display, you must enter the name in

F[F2]: System

— T2: Control parameter; — 2: Input/Output signal setting; — "1: Input signal attribute ;
/ T2: Output signal attribute ;

R 1L .. N——

Record cnd - - htanual out
Input signal attribute
Signal Logic Marne J_,_
[ 7] = (P @H Extemnal Stop
Run to 2, |33— = (DPF @N l— Fane sat
3 = Or@N D
Gad 4 [0 = @FON
- 5 [0 = @®FPON
Jog inch BT - @F ON — Soft key
2 v =@ron T
S I N ) LI @ 1 A
ERT] ENOLEOL!
Ouick Open User key
o wE - =@®rON T
: "o = @POIN A
12, [0 = @®PON
GHD Enter the number of the allocated signal. [0 - 266, 1.1 - 4.060, 4.1 - 5.266] FREVIET

4-9
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Hi5 Controller Operation Manual

4.2.3. Fieldbus signal
This displays the condition for I/O signal of BD52x fieldbus channel 1~4.
Selection [[F1]: Service; — T1: Monitoring; — '3: Fieldbus signalj

hanual out

Resord end . .
Fieldbus signal ﬁ L
R %} iServicemenfiering! | |
. I
il N
% & 1:BDE2x Fieldbus In ¢FB1Y B B 5 8052« Fieldbus Dut (FB4)
Run to Pane sat
B B 2 BDS2x Fieldbus Dut (FB1) B B 0:B0STH CC-Link In (FBS)
B B 3 8052« Fieldbus In ¢FED B B 10: BDSFx CC-Link Out ¢FBS)
|
Jog inch Soft key
- B B 4 BDS2x Fieldbus Dut (FB2)
{ = En
B B 5 B05Ix Fieldbus In (FE
Quick Open Usar key
— B B 6 BDSEx Fieldbus Out (FB3)
&= 'y
W B 7 BD82x Fieldbus In (FE

Hel PREWNET
Ep Adter entering the ftem selection valuz, press the [ENTER] key. |

LT R SSS————_—

/ HYUNDAI 4-10
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4.2.3.1. BD52X Fieldbus In / Out (FB1 ~ FB4)

This displays the condition for I/O signal of BD52x fieldbus channel 1~4.

4. Service

Select [[F1]: Service; — [1: Monitoring; — '3: Fieldbus signal; — "1: BD52x Fieldbus In (FB1);
| T2: BD52x Fieldbus Out (FB1); . (Or, one of F2~F4)

Record end
[

Run tor

Gad

|
Jog inch.

&

Ouick Open

15 cra

[Bl Program | s [l i L5 Mech sz tan. spd T1
0001 -0 ALL MECH [OHAODBC-00 | TooL [ [] o | |t
MOWE P,5=60%,4=1,T=1 Nl B
BO52x Fieldbus In (FB1) X
Robot:HADDBC-DD, 8axes, Dsteps T B 2 " . = - = ¥
HANDPRES OL=0.0, PR=50 =
e a |10 | 11 |1z |13 | 14 |15 | 18 |
51 MOWE P,5=60% 21 T=1 17 [ 18 | 19 | = |z | 22 | 23 | =
=2 MACVE P.5=60% Aot T=1 25 | 26 | 27 | =8 | 28 | 30 | 3 | =
Dot=1
33 | =4 | 35 | 38 | =7 | 38 | 3w | a0
W1%=0
=t 41 |4z | 4z | a4 | 45 | 48 | 47 | 4z
A 7| CFe U T A main jol s AL G e 40 | s0 | 51 | 52 | 53 | 54 | 55 | 8B
wIE=D 57 | 53 | s | e0 | e | B2 | 83 | 4
WEDDE=105 "0 3 A= bEE
i . 65 | 88 | &7 | 88 | 88 | 70 | 7 | 72
4E0E STRE(IDODIVEDD'E) 4i0) B %7 A0 | pess 4556
W%=0 73 | 74 | 75 | ve | 77 | 78 | va | =m0
Wi=0 21 ] a2 24 28 26 a7 =]
=D 50 | oo | 81 | 92 | o3 | 94 | o5 | w8 | ™

4.2.3.2. BD57x CC-Link In/Out (FB5)

This displays the condition of BD57x CC-Link In/Out signal.

Cmd input

htanual out
U
iy
Pane set

(3

Soft key

User key
A

PREWHET

Select [F1]: Service; — [1: Monitoring; — '3: Fieldbus signal; — [9: BD57x CC-Link In (FB5)
/' T10: BD57x CC-Link Out (FB5),

Record end
B {,’;

Run to

Gad

|
Jog inch.

&

Ouick Open

15 cra

[BlFrogram | IsF [EAE ) i Mach | 2]z tan. spd T1
o001 o ALL MECH [OHAODGC-00 | TooL [ o LRl
MOWE P,5=60%,4=1,T=1 Fa=- P B
BOSTx CL-Link In (F B5) ¥
Robot:HADDBC-DD, 8axes, Dsteps T B 2 " . = - = ¥
HANDPRES OL=0.0, PR=50 =
e a |10 | 11 |1z |13 | 14 |15 | 18 |
51 MOWE P,5=60% 21 T=1 17 [ 18 | 19 | = |z | 22 | 23 | =
=2 MACVE P.5=60% Aot T=1 25 | 26 | 27 | =8 | 28 | 30 | 3 | =
Dot=1
33 | =4 | 35 | 38 | =7 | 38 | 3w | a0
W1%=0
=t 41 |4z | 4z | a4 | 45 | 48 | 47 | 4z
A | CF g e A main (ol g AL G e 40 | 8o | 51 | 52 | 53 | 54 | 58 | 8B
wIE=D 57 | 568 | 50 | 60 | 61 | 62 | 63 | 64
WR0DE=105 0~ AD%-0EE
. . 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72
4208 STRE(1DODIAEDD'E) 440 B %7401 | pess J5L0
W%=0 73 | 74 | 75 | ve | 77 | 78 | va | &0
Wi=0 Ed 8z fx] 24 25 26 a7 =]
=D 50 | oo | 81 | 92 | o3 | 94 | o5 | ms | ™

Cmd input

hhanual out
L
Pane set

(3

Soft key

User key
A

PREWHET
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Hi5 Controller Operation Manual

4.2.4. Spot welding data
This displays various data required for spot welding.

Selection [[F1]: Service;, — T1: Monitoring; — '4: Spot welding data; .

ANUA
Recond end W Vonual ot
Spot welding data ﬁ L .
i | | ,
& )
Ly

ﬁ 1: Spat gun axis data
Pane sat

Run to
|_“._ 2: Spot welding inputioutput signal
4: Spot welding operating information

|
Jog inch Soft key
| 5
{ =~ En
Quick Open User key

= 'y
Hel PREWNET
Ep Adter entering the ftem selection valuz, press the [ENTER] key. |
¥

LT T RS ——

/ "HYUNDAI 4-12
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4.2.4.1. Spot gun axis data

4. Service

Servo gun data indicates data on encoder, current, pressure when a servo gun is used, actual pressure
measured during welding and the distance/abrasion between moving electrode and fixed electrode.

Selection T[F1]: Service; — [1:Monitoring; — T4: Spot welding datay; — T1: Spot gun axis data;
on the initial screen of either manual or auto mode.

Record end
=
Run to

Stelp)
Jog inch

=

QuickDpen

[els man. spd

Bl Frogram | < sF [ e o L Mech Crd T1 Gl
e —1m ALLMECH | [QJHS166-01 Userlt] (2] ‘ ‘ — | LR1
MOWE P,5=60%,4=1,T=1 Wil 5:01 P2
1. spot gun axis data [Ey gun] X
Robot:H3 166-01, Saxes, 2steps [ cmd: 0.00
&l MOE P, 560 % A¢1,T=1 [emt:o0
2 MOWE P,5=100mmés,4=1,T=1 ™
5POT GN=1,GN=1,50=1 |
Cmd: 0.00
|Fimd 0.00
0.00
Incempleta
i

4.2.4.2. Spot welding input/output signal

Manual out

iy

Pane set

(4

Soft key

User key
A

PREWHEXT

This is the function to display the input/output signal condition with the welder when using the spot

welding gun.

Selection
input/output signal

Record end
E?
Run to

Stelp)
Jog inch

=

Quick Open

F[F1]: Service,

— [1: Monitoring; — T4: Spot welding datay; — [2: Spot welding
hbnual out
[Pl Program | <l sF [H] wnie.rog L mech Crd [els man. spd T1 Gl e
0388 =110 ALL MECH [O]HE1 &66-01 User[1] 21 ‘ ‘ | IH
MOWE P,5=60%,A=1,T=1 W01 5:01 Fz _— il
Spot welding input/output signal b5
Robot:HS 165-01, #axes, Isteps i zafa]s]e]7]e Fane zet
51 MOE P,5=60% 2 1,T=1 Tlzlzlalslslz]s
52 MOWVE P, &= 100mmds,A=1,T=1 D
1 2 3 4 5 B 7 )
SPOT GM=1,CH=1,50=1
1 2 3 4 & & T g
jinl Jr3 i3 i
i mz m it Soft key
i i3 i3 i
1 2 ey g .m
1 I 3 4
otf
o1 Uszer key
otf
A
otf
PREWHEXT
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Hi5 Controller Operation Manual

4.2.4.3. Spot welding operating information

This is the function to display the condition for the welding time and number of times of the welding
when using the spot welding gun.

Select T[F1]: Service; — [1:Monitoring; — [4: Spot welding data; — 3: Spot welding operating
information

Record end Manual out
) [BlFrogram | IsF [EAE ) i Mach Crd 2]z tan. spd T1 G1
=D o888 =1 ALLMECH | [0JHS165-01 Userft] 2] e
& MOWE P,5=60%,4=1,T=1 Wnl S:01 (== el
Spot welding operating Information
-~ Robot:HE 18501, Baxes, 2steps Totaliadter Init.) Cumuiative Pane set
il DS LB LA Time 00-00:00 0] 00:00-00.00
52 MONE P, 5= 100mmys A=1,T=1 - 3 2 D
~ Count
_sj\__‘(c;[r) 5POT GH=1,CH=1 50=1 "
Time 00-00:00 00 00:00-00.00
0 Count 0 0
Jog inch. s Time 00-00:00 00 00:00-00.00 Soft key
- Count 0 [ S
= (g
= Tim 00-00:00 00 00:00-00.00 sue sl
Count 0 0
Quick Open User key
; A
-
Help | I PREVINET

® Spot welding operating information clear
When the [Spot welding operating information] monitoring window is selected and activated,
the [[F5]: Clear; button be displayed. Press this button.

Record ond — . Wanual out
[IEEEEY Operating information clear Crd [2ls man. spd T1 Gl
s 0338 Usar[1] 121 LR |
= MOVER | Wit 501 P2 -
: Selected item ¢ Spot welding aperating information
Run to Rty |0 it Cumulative Fane set
! i Time 00:00:00 00| 00:00:00.00
B - pe—
. Count
Step) 5F ) o
Al itern © Total {After initialize) w2 Time 00:00:00 00 00:00:00.00
™ Count o o
Jog inch w3 Time 00:00:00 00 00:00:00.00 Soft key
= Count o o
= Al itern © Cumulative Wi Tim: 00:00:00 00 00:00:00.00
Count o o
Quick Open User key
l. All item © Recent ! F
-
Help ,— PREWNET
; EsC

You can clear the operating information from the created message box.

/ HYUNDAI 4-14
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4. Service

4.2.5. Conveyor data

This is the function to display various types of information related to use of conveyor synchronization
function.

Selection T[F1]: Service; — T1: Monitoring; — ’5: Conveyor data,

Resord and Wanwal ot
eserd en Bl Frogram | < sF [ wmie o Ef Mech crd [els man. spd T1 Gl e
= 0s83 =110 ALLMECH | [0]HS166-01 Usar[1] 2] ‘ ‘ ‘ IR1 |
i MOVE P,5=60%,4=1,T=1 W01 S:01 Fz — el

Conwveyor data

Robot:HS165-01, $axes, Isteps
=1 MOVE P, 5=60% 2=1.T=1
52 MOVE P, 5=100mmis A=1,T=1

9:(%@ $POT GM=1,0H=1,50=1

Run to Pane set

(3

|

Jog inch Soft key
| 5

k

Quick Open User key
- ! F
Help | I PREWNET
/;

Reference

® For the conveyor function, the conveyor synchronization function of  '[F2]: System; — '4:
Application parameter; — "4: Conveyor synchronization; — "2: 1st Conveyor parameter
or 3:2nd Conveyor parameter; must be set to <Enable>.
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Hi5 Controller Operation Manual

4.2.6. Palletize data

Palletize data indicates work state of palletizing, pattern register number, palletizing counter, the
number of total work pieces and work piece size.

(1) Selection F[F1]: Service; — '1:Monitoring; — "6: Palletize datay

Resord and Wanwal ot
eserd en Bl Frogram | < sF [ wmie o Ef Mech crd [els man. spd T1 Gl e
= 0s83 =110 ALLMECH | [0]HS166-01 Usar[1] 2] ‘ ‘ ‘ IR1
i MOVE P,5=60%,4=1,T=1 W01 S:01 Fz — el

Palletize data %

Robot:HS165-01, $axes, Isteps
=1 MOVE P, 5=60% 2=1.T=1
52 MOVE P, 5=100mmis A=1,T=1

9:(%@ $POT GM=1,0H=1,50=1

Run to Pane set

(3

|

Jog inch Soft key
| 5

k

Quick Open User key
- ! F
Help | I PREWNET
/;

(2) To show unseen items, press [SHIFT]+[=] and [SHIFT]+[{].

Reference

® For palletization data monitoring, the palletization of '[F2]: System; — [5: Initialize;, — '3:
Usage setting; must be selected to <Enable>.
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4. Service

4.2.7. PLC relay data
PLC relay data indicates the state of contact points when embedded PLC is used.
Selection [[F1]: Service; — T1:Monitoring; — [7: PLC relay data; .

ANUA
Recond end e e — i Vonual ot
PLC relay data ﬁ L .
i | | ,
& )
Ly

1: PLC ¥ Relay (Exteral Input) G:I] 8: PLC DI Relay (PLC Output)
Run to Pane sat
2: LC ¥ Relay (Extemal Output) G]] 9: ALC DO Refay (PLC Input)
4 PLC R Relay (fuxiiary) G]] 10: PLE M/ Relay (Data hemory’)
|
Jog inch Soft key
4 PLC K Relay (Nonwolatile) G:I] 11: PLE S Relay (System Memons)

5: ALC T Relay (Timer)

User key

6: ALC © Relay (Courter)
A

Quick Open

7: PLC P Relay (Special)

Hel PREWNET
Ep Adter entering the ftem selection valuz, press the [ENTER] key. l

?

BEE8EEB8B8E
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Hi5 Controller Operation Manual

4.2.7.1. PLC X Relay (External Input)

PLC X Relay (External Input) indicates the state of signals inputted through standard 10 board and
Expansion 10 board.

Selection F[F1]: Service; — [1:Monitoring; — 77: PLC Relay Data; — T1: PLC X Relay (External
Input); on the initial screen of either manual or auto mode.

[—r * h Manual out

[BlFrogram | IsF [EAE ) i Mach Crd [5]= man. spa T1 G1 )
B> 0838 =10 ALL MECH [O]HSA 65-01 Usar[1] 2] ‘ el | LRL
L MOWE P,5=60%,8=1,T=1 W 501 P2 _— il
PLC X Relay rBxtemal Input)
Aunto Rohot:HS165-01, faves, 2steps 1 Pane sst
- e g D=
% SPOT GN=1,CH=1,50=1 m ot p
1 0 ojojojojojojo/o il
Jog inch. ol ololololalalolol 0 Soft key
= 0 ojojojojgjojoo 0
{':_ & ojojola|ojolold i
¥ojo ojojojojgjojoo 0
o ojnjo|ojojo|o/o) il
Quick Open o ololdlalaldao 0 User key
=] o 0jojojojojo|o/o i A'
Lr 0 ojojojojojojolo 0
P e o w
|

Help | PREWHET

4.2.7.2. PLCY Relay (External Output)

PLC Y Relay (External Output) indicates the state of signals outputted through standard 10 board and
expansion IO board.

Selection F[F1]: Service; — [1:Monitoring; — [7: PLC Relay Data; — [2. PLC Y Relay (External
output)

[—r * h Manual out

[BlFrogram | IsF [EAE ) i Mach Crd [5]= man. spa T1 G1
B> 0838 =10 ALL MECH [O]HSA 65-01 Usar[1] 2] ‘ el | LRL
ik MOWE P,5=60%,4=1,T=1 Wil 01 =2 . . Ol 4
PLC Y Relay (Extemal Output)
Run to Rohot:HS165-01, faves, 2steps 1 i, Pane sst
- e g D=
M SPOT GN=1,CH=1,50=1 m ot p
1 0 ojojojojgjojoo 0
Jog inch. ol ololololalalolol 0 Soft key
= 0 ojojojojgjojoo 0
{':_ & ojojola|ojolold i
0 ojojojojojojolo il
o ojnjo|ojojo|o/o) il
Quick Open o ololdlalaldao 0 User key
L, 0 0jojojojojojo o 0 A'
| 0 ojojojojojojolo 0
P e o W
|

Help | PREWHET
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4.2.7.3. PLC R Relay (Auxiliary)

4. Service

PLC R Relay (Auxiliary) indicates the state of auxiliary relay used for PLC program.

Selection
(Auxiliary)

Record end

=4

Run tor

Hiep

|
Jog inch.

Ouick Open

F[F1]: Service; — T1: Monitoring

— 7. PLC Relay Data; — 3. PLC R Relay

h Manual out

4.2.7.4. PLC K Relay (Nonvolatile)

[Bl Program | s [l i L5 Mech Crd [E= man. spd G1
=1m ALL MECH [0JHS1 B5-01 User{1] [2] ‘ | LRL
MOWE P,5=60%, A=1,T=1 W01 5:01 — il o
PLE R Relay (Auxiliary) X
Fobot:HS165-01, Saxes, Isteps Ry L [FEDC Pane et
MOVE F,5=60'% 21 T=1 ololo 0
MOWE F,5=100mmis,1,T=1 D
SPOT GN=1,CN=1,50=1 o a0 o
0 0] 0] 00 1)
0 0|0] 0/ 0 0
0 0] 0] 00 1) i
0 0|0] 0/ 0 0
0 00 0 0 0] -m
0l 0] 0] 0 0 1)
Il 0|0] 0/ 0 0
m ddad o User key
o ojojoo i A'
0 0] 0] 00 1)
A
olalold] o
FREWNET

PLC K Relay (Nonvolatile) indicates ON/OFF state is kept while power is off.

Selection
(Nonvolatile)

Record end
- P

Run to

Hiep

|
Jog inch.

Ouick Open

"[F1]: Service; — "1: Monitoring

— T7: PLC Relay Data; — "4: PLC K Relay

h Manual out

[BlFrogram | IsF [EAE ) A Mach

=1m ALL MECH [0HE1 65-01

MOVE P,5=60%,4=1,T=1

Crd [5]= man. spa
User[1] [2]
Wil 5:01

G1
LR1
— [San SN

Rohot:HS165-01, faves, 2steps
MONWE P,5=60% A=1,T=1
MONWE P, S=100mmi's, A=1,T=1
SPOT GH=1,CH=1,50=1

PLC K Relay (Nonvolatile)

KW K [FEDC
01

Pane set

(3

Soft key

User key

(=1 =N =N I=1 =N I=1=RI=1 =Nr=N =]

(=1 =N =N I=1I=NI=1=RI=1 =N=1 =1 1=]

A.

SH=N =N I=1 =3 (=N =} =R =N =R =) =N =]

ploloclolojlojloloololololo

PREWHET
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4.2.7.5. PLC T Relay (Timer)

PLC T Relay is for timer function. When the value is 0, contact point is ON. Even in case of electricity
failure, the value of PLC T Relay (Timer) is maintained.

Selection [[F1]: Service; — [1: Monitoring; — f7: PLC Relay Datay — [5: PLC T Relay
(Timer)

[—r * h Manual out

[BlFrogram | IsF [EAE ) i Mach Crd [5]= man. spa T1 G1
/) 0838 =10 ALLMECH | [0HS166-01 User[1] [2] ‘ | LR1
E MOWE P,5=60%,4=1,T=1 WOl 5:01 P2 el 4
PLE T Relay (Timer)
-~ Robot:HS 16501, Saxes, 2steps ] P o
51 MOVE P,5=60% Ae1 T=1 0
52 MOE P,5=100mmds A=1,T=1 D
Jep SPOT GN=1,CH=1,50=1 4
0
u -1
Jaginch. | Soft key
= 0
= : &)
0
0
QuickDpen a User key
=] 0 AI
Lr o
2
Help | | PREVNET

4.2.7.6. PLC C Relay (Counter)

PLC C Relay is for counter function. When the value is 0, contact point is ON. Even in case of electricity
failure, the value of PLC C Relay (Counter) is maintained.

Selection [[F1]: Service; — T1: Monitoringy; — [7: PLC Relay Data; — [6: PLC C Relay
(Counter),

[—r * h Manual out

[BlFrogram | IsF [EAE ) i Mach Crd [5]= man. spa T1 G1
/) 0838 =10 ALL MECH [OHS 65-01 User[1] [2] e ‘ — | I
E MOWE P,5=60%,4=1,T=1 WOl 5:01 oz el 4
PLE C Relay (Counten) x
Run to Rabat:HS1E-01. Gaxes. 2steps Decl. Deci. Deci. ~ Pane set
51 MOVE P,5=60% Ae1 T=1
: — 0 0 1) 0
52 MOWE F,5=100mmis,1,T=1 D
% 3POT GN=1,CH=1,50=1 0 0 0 9
0 0 1) 0
™ 0 0 il 0
Jaginch. a a 0 0 Soft key
= 0 0 0 0
{l:_ il 0 i ]
0 0 1) 0
0 0 0 0
QuickDpen a a o a Usar key
=] 0 0 0 0 A'
i 0 0 1) 0
v
o o o
Help | | PREWNET
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4.2.7.7. PLC SP Relay (Special)

PLC SP Relay (Special) is for a special purpose. Refer to

details.
Selection T[F1]: Service; — '1: Monitoring; — 7: PLC Relay Data; — [7: PLC SP Relay
(Special) 4
Fecerd end [BlFrogram | IsF [EAE ) i Mach Crd [5]= man. spa T1 G1 Ml out
B} 0888 =10 ALL MECH [0]HSA 65-01 User[1] 2] ‘ ‘ I ‘ IH
ik MOWE P,5=60%,A=1,T=1 Wnl S:01 (== el
PLC $P Relay rSpecial)
Aunto Rohot:HS165-01, faves, 2steps Pane sst
51 MONWE P,5=60% A=1,T=1
52 MONWE P, S=100mmi's, A=1,T=1
% 3POT GN=1,CH=1,30=1 D
|
Jog inch. Soft key
m
= B )
Quick Dpen User key
5 X
|
Help | PREWHET

TEmbedded PLC Function Manualy

4. Service

for

4.2.7.8. PLC DI Relay (PLC Output)

This is the relay defined to monitor the output value from PLC

Selection
(PLC output)

Record end
- p

Run to

fep

Jog inch
| 5
=

Quick Open

"[F1]: Service,

— 1: Monitoring; —
Bl Frogram | < sF [ e o L Mech Crd [els man. spd
0883 =10 ALLMESH | [0HS186-01 User[1] [2]
MOWE P,5=60%,A=1,T=1 Wil 5:01

I7: PLC Relay Datay

—

F8: PLC DI Relay

Manual out

Tl

Robot:HS166-01, Saxes, Isteps
MOWE P,E=60% A=1,T=1
MOWE P, S=100mmis,A=1,T=1
SPOT GW=1,CH=1,50=1

PLC DI Relay (PLC Output)
DI
01

Pane set

(4

Soft key

User key

A.

PREWHEXT
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4.2.7.9. PLC DO Relay (PLC Input)
This is the relay defined to monitor the input value from PLC.

Selection [[F1]: Service; — T1: Monitoringy; — [7: PLC Relay Datay — [9: PLC DO Relay
(PLC input)

[—r * h Manual out

[Bl Program | s [l i L5 Mech Crd sz tan. spd T1 Gl
B3 0895 =10 ALL MECH [OHS1 6504 User[1] [2] ‘ e ‘ — | I
L MOWVE P,5=00%,A=1,T=1 Wil S:01 P2 il
PLEC D0 Relay (PLC Input)
Robot:HS 16501, Saxes, 2steps
Run ta Fane set
MOVE P,5=60% Ae1 T=1
52 MOWE F,5=100mmis,1,T=1 D
% SPOT GN=1,CH=1,50=1
|
Jaginch. Soft key
m
{ - .
QuickDpen Usar key
. ! F

Help | PREWHET

4.2.7.10. PLC MW Relay (Data Memory)

This is used for saving or importing data saved with applied command. This relay value will be
maintained even when the power is out.

Selection T[F1]: Service;, — [1: Monitoringy — f7: PLC Relay Data; — 710: PLC MW
Relay (Data Memory)

[F—r * h Manual out

) [Pl Program | Z]sF [ Uit [0 LfMech Crd [elz Man. spd T1 Gl
=3 i) =1 ALLMECH | [0JHS165-01 User1] 2] ‘ ‘ | LRl
L MOWE P,S=60%,8=1T=1 WOl S:01 P2 — il
PLC MW Relay (Diata hemony) X
Runto Robot:HS 18501, Baxes., Zsteps WY Deci. | Dec. | Ded. | Dedi Al Panesa
51 MOWE P,G=60% Aet T=1
. T 2014
52 MONE P, 5= 100mmys A=1,T=1 D
9&;{9 5POT GH=1,CH=1 50=1 2000
2002
= 1927
Jog inch. o Soft key
= 0
= ol =
0
]
Quick Open a User key
= ;| &
§ 0
A
o
Help | I PREVINET
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4. Service

4.2.7.11. PLC SW Relay (System memory)

PLC SW Relay (System Memory) is for a special purpose. Refer to TEmbedded PLC Function
Manual; for details.

Selection T[F1]: Service; — '1:Monitoring; — '7:PLC Relay Data; — "11: PLC SW Relay
(System Memory),

flecord end [BlProgram | ' =F [F1] Uit I Mech crd [glz man. spd eneal ot
B} 0883 =10 ALL MECH [GHE1 66-01 User[1] [2] ‘ e ‘ . ‘ LR |
& MOWE P,5=F60%,8=1,T=1 wi01 501 Pz — il 4
PLC S0V Relay (System hlemory) X
e Fiobot:H3 165-01, 3axes, 25teps Dedi, Deci. Dedi. Deci. ~ Fane sat
&l MOE P, 560 % A¢1,T=1 a o 5 .
2 MOWE P,5=100mmés,4=1,T=1
Hiep 5POT GN=1,GN=1,50=1 1622 0 o 0 D
0 30| 1000 35
u 20 957 -768) 0
Jog inch 79 a o Qe Soft key
= 1 0 aas) 0
{li 0 0 0 0
0 -15105 3904 -236)
1024 0 1) 0
QuickDpen 0 a o 3 User key
) i i i 0 ;
L’ 0 0 0 ] A
v
|

Help | | PREWHEXT
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4.2.8. Analog Data

Hi5 Controller Operation Manual

This displays the analog voltage input/output through the analog input/output port of arc interface board.

When using the function of

FIF2]: System,

4. Application parameter

— 5: Speed vs.

voltage output; function, the voltage output will be proportionate to the linear end speed of the robot.

Refer to
details.

Selection

Record cnd

[Pl Program | Z]sF [ Uit [0

0888 =1mn ALL MECH

"[F1): Service; —

MOWE P,5=60%,8=1,T=1

"1: Monitoring

— T8: Analog data .

h

Crd [slz Man. spd T1 Gl
Userlt] | [2] 0 ‘ I |

LR1

Widl 501 P2

Run tor

Hep

|
Jog inch.

Rohot:HS165-01, faves, 2steps

MONWE P,5=60% A=1,T=1
MONWE P, S=100mmi's, A=1,T=1
SPOT GH=1,CH=1,50=1

nalog data

F[F2]: System; — T4: Application parameter; — '5: Speed vs. voltage output; for

htanual out

iy

Pane zet

(3

Soft key

PREWHET

/ HYUNDAI

HEAVY INDUSTRIES CO.,.LTD.
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4.2.9. Servo hand data

4. Service

This displays the servo hand axis and related information during palletizing task using the servo hand.

Referto TServo Hand Function Manual; for details.
Selection [[F1]: Service; — T1: Monitoringy — 9:
Fecond ond Bl Frogram | & sF [ wmie o I Mech crd
B} 0388 =10 ALL METH [O]HE1 &65-01 User[1]
i s MOVE P,S=60%,4=1,T=1 W01 S:01

Run to

fep

|
Jog inch

servo hand data,

[els man. spd
121 LR1

‘TI‘GI‘

P2

Servo hand data
Robot:HS166-01, Saxes, Jsteps
MOWE P,S=60% A= 1,T=1
MOWE P, S=100mmis A= 1,T=1
SPOT GW=1,CH=1,50=1

Command

X

@ Reference

Manual out

Tl

Pane set

3

Soft key

User key
A

PREWHEXT

® For servo hand axis monitoring, set additional axis as <Hand> axis. Otherwise, the following
message appears.
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4.2.10. Cooperation control data
This monitors the collaborative control or HiNet I/O condition.

Selection f[F1]: Service; — '1: Monitoring; — "10: Cooperation control data

ANUA
Recond end W Vonual ot
Cooperation control data | ﬁ | L .

igenvicelanitoring! |
U
CR I I
 Dooperation control status
=S
Fane sat

W B 2 Hinet 10 [GE1-GEIE]

e B

Jnginch Soft key
=
{ = En
Quick Open Userkey
= 'y
Hel PREWNET
Ep Adter entering the ftem selection valuz, press the [ENTER] key. l

LT T RS ——
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4. Service

4.2.10.1. Collaborative control condition

You can monitor the operation preparation, manual cooperation, automatic cooperation, error status etc.
of the robot during the cooperation work of the robot using the cooperation control function.

Selection f[F1]: Service; — [1: Monitoringy; — "10: Cooperation control data; — [1: Cooperation
control status

Record end hhanual out

[BlFrogram | IsF [EAE ) i Mach Crd 2]z tan. spd T1 G1
B3 0888 =1m ALL MECH [0JHS166-01 User[1] [2] LRl
Lo MOWE P,5=60%,A=1,T=1 wiol S:01 P2 L
Cooperation control status
Robot:HS 16501, Baxes, Isteps
Run to Pane set
51 MOVE F,5=60'% 21 T=1
52 MOWE F,5=100mmis,1,T=1 D
fﬁé[;) SPOT GN=1,CH=1,50=1
|
Jog inch. Saft key
m "
= S
uick Open User key
: A
-
Help | | FREWNET

B Motor on : Indicates operation readiness (ON/OFF) of each robot.
B Operation mode : Indicates that each robot is set as manual/auto mode.

B Manual cooperation : Indicates robot’s manual mode cooperative state.
Individual : Individual manipulation state
Master : Set as MASTER in a cooperative manipulation state
Slave : Set as SLAVE in a cooperative manipulation state

B Automatic cooperation : Indicates the cooperative state when a robot performs a task.
Stop : Not performing.
Independent : Independently performing a task
Wait :
Under COWORK command, waiting for a partner robot to be ready for cooperative position.
Cooperation : performing cooperation work.

B Error status
Indicates recent error states of each robot. Error state clears when a robot moves.

4-27 / "HYUNDAI
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4.2.10.2. HiNet I/0 [GE1~GE16]

This monitors the input/output signal condition for HiNet. Each signal is displayed in binary (Bit),
hexadecimal (Hex) and decimal (Dec.), and displays whether it is an output parameter or an input
parameter depending on the role of the robot itself. (1/O)

Selection T[F1]: Service; — F2: Hinet I/O

F1: Monitoring; — 710: Cooperation control data; —

[GE1~GE16,

Record cnd htanual out
[Pl Program | Z]sF [ Uit [0 LfMech Crd [z man. spd T1 G1
\ |
b 0888 =1m ALL MECH [0JHS1 B5-01 User{1] [2] | ‘ | LRl
= MOVE P,5=00%,A=1,T=1 Wil 5:01 P2 el
Hiner /0 [GE1~GETE]
Robot:HS 16501, Baxes, st . 0
Fun to ° : axes. Sateps it He: es. | 110 Fane set
MOVE F,5=60'% 21 T=1 [EEREHIN] if | 355 | ow
52 MORE P, S=100mmis, k=1, T=1 00000000 o0 | oo | O D
% SPOT GN=1.CH=1,50=1 00000000 o0 | ooo | Ow
[ERRRRIE] AT
o 00000000 o [ oo [ m
Jog . 00000000 w [ oo [ m Soft key
00000000 o | o0 [ m
=
00000000 w [ oo [ m -..
{'— 00000000 w [ oo [ m BT
00000000 w [ oo [ m
00000000 w [ oo [ m
Guick Opsn 00000000 o [ oo [ m Uiy
00000000 w [ oo [ m
| 00000000 o [ oo [ m i
= 00000000 m | o0 | n
00000000 o | o0 |
Help FREWNET

/ HYUNDAI
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4. Service

4.2.11. Various data

This is the function to prepare the list of data you want and monitor in one window.

(1) Select F[F1]: Service; — [1:Monitoring; — 711: Various datag

Resord end Wanwal ot
[P Program | ZlsF [H] wnit.reg EfmMech Crd [&]= man. spd T1 Gl
T S — r
@ 0883 =10 ALLMESH | [0]HS186-01 sertt] |12 faxe] LR1 1
: I}
MOWE P,5=60%,4=1,T=1 W01 5:01 P2 »
\arious data %
e Fiobot:H3 165-01, 3axes, 25teps ] ~ FErmam
&l MOE P, 560 % A¢1,T=1 T
2 MOWE P,5=100mmés,4=1,T=1 | D
ﬂ)@@ $POT GM=1,0H=1,50=1
|
Jog inch Soft key
=
—
QuickDpen User key
=
= AF
v
Help | I PREVNET
Ay

(2) Set the cursor on the most left column and press the, [Soft key.] key to enter the name of the

data.

Record end hbnual out
e o [Pl Program | 1 sF [H] wnit.rog i mech Crd [els man. spd el
@ 0288 =10 ALL MECH [0]HS1 65-01 User[1] | 2] ; i |
- 5 U

J_L+
Run to Pane sat
[ @ # $ % - & * { )
1 2 3 4 5 6 7 8 9 0 D
~ q w e r t ¥ u 1 0 p
Jog inch Soft key

User key

W Cursordisp
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(3) The current value for the entered data is displayed respectively. For data of which a note is set,
the note is automatically displayed as well.

Various data X
2 |:|| N
FB3.Y11 ||1st WORKCOMPLETE(LC) o

“ o n

(4) For integer data, the current value is displayed in decimal format. If you add a suffix of “,x” at
the end, it can be displayed in hexadecimal format.

Various data x
[z | &HEIEIEIEI| -
FE3.¥11 |lst WORKCOMPLETE(LC) |:|||_

(5) When you press the [[F1]: +; key, a blank item will be added right on top of the current
cursor.

(6) When you pressthe F[F2]: x5 key, the currently selected item will be deleted.

(7) When you press the T[F4]: Tty / T[F5]: U; key, the order of the currently selected item
moves up/down.

(8) When you press the TF[F6]: ,j key, the entered condition is saved. That is, the entered
condition will be saved even when the power is turned off.
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4.2.12. Work program HotEdit

This is the function to edit the program during playback.

4. Service

(1) Select T[F1]: Service; — T1: Monitoring; — 12: Work program HotEdit .

Record cnd

Manual out

[Bl Frogram | < sF [ wmie o Crd [2ls man. spd
= 0z88 =1m ALL MECH [0JHS166-01 User[1] [2]
- |
L MOVE P,S=60%,4=1,T=1 WOl S0l Ly
HotEdit _ FDBB8/51/FD %
Fobor:HS 16501, Saxes, Isteps 51 MOWE F,5=60% A1 T=1
Run to Pane sat
MOWE F,5=60'% 4=1,T=1 52 MOWE F,5=100mm/s,fe1,T=1
52 MOWE F,5=100mm/s,fe1,T=1 SPOT GN=1,CN=1,50=1 D
93@@ $POT GM=1,0H=1,50=1
|
Jog inch Soft key
| 5
{ = En
Ouick Open User key
= A
Help | | FREWNET

(2) After editing the program, select

/!\ Warning

"[F6]: Apply HotE.; .

® \When you edit and apply the program that is currently in playback or program that will be
called, it will be applied from the next cycle and play back the robot with the edited program.
Please take maximum precaution since the careless editing can cause major accident such as

collision between robot and jig.
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o Entry

You can enter the edit mode during operation even when the robot is operating by using the [Quick
Open] key or T[F1]: Service; — T1: Monitoring; — "12: Work program HotEdit; .

o Type of possible edit

The operating method is the same as the operation in the manual mode, but the following function
cannot be used and the applicable keys are ignored.

@ [Axis operation] key use
(@ [REC] key (Record hidden pose MOVE)
® [POS. MOD] key

Record cnd htanual out
[Pl Program | Z]sF [ Uit [0 LfMech Crd [z Play spd T1 G1
0888 =1m ALL MECH [0JHS1 B5-01 User{1] 100% o | |trr
ekt U
MOWE P,5=60%,4=1,T=1 Wl S:01 P2 ]
HotEdit _ F08E8/50/F0 X
Robot:HS 16501, Baxes, Isteps Robot:HS 16501, Baxes, Isteps
Cycle type Fane set
51 MOWE F,5=60'% 21 T=1 51 MOWE F,5=60'% fe1,T=1
o2 MOWE P, S=100mmis, =1, T=1 o2 MOVE P, S=100mmis,4=1,T=1 D
SPOT GN=1,CN=1,50=1 SPOT GN=1,CN=1,50=1
|
Jag inch. Saft key
= Frohibited operation ameng Hat Edit
- L) e B
uick Open User key
5 A
FREWNET

0? Servive bl AT rel.
o)

Apply HAE.

/ HYUNDAI
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o Reflection

Edit during operation

Edit

TempFilh.012
temporary 1

4. Service

Reflect — start play cycle

Request for reflection  Display request for reflection
~ 012
Copy file Exchange file name
TempFilh.012 H120.012
temporary 2 original file

Copy file ‘ Enter edit during operation

Figure 4.1 Edit during operation

Edit during operation is the method used by the user to edit the copy version by creating a copy, not the

original file, for safety purposes.
When you execute edit during operation, the original file is copied as temporary file 1 as shown above.

When the user edits the program and presses the

FIF6]: Apply HotE.; key, the temporary file 1 is

copied as temporary file 2 and the reflection request is displayed. The reflection is applied by renaming
the temporary file 2 with the file name of the original file.

Record end

Cycle type

Jag inch.

Ouick Open

hanual out

[BlFrogram | IsF [EAE ) i Mach Crd 5= Play spd T1 G1
o888 =1 ALLMECH | [0JHS165-01 Userf1] | 100% G e
i I
MOWE P,5=60%,4=1,T=1 Wnl S:01 (== =
HotEdit __ PORS/SOIFD X
Fobot:HE 16501, Bmxes, 25teps Fiobot-HE 16501, Baxes, 2steps Pan sat
51 MOWE P,=60% Aet T=1 51 MONE P,G=60% Aet T=1
52 MOME P, 5=100mmds A=1,T=1 52 MOME P, 5=100mmds A=1,T=1 D
SPOT GN=1,CN=1, 5021 SPOT GN=1,CH=1,50=1

HotEdit, PO388

Soft key

User key

AF

| PREWHET

= A, el Ppply Hot
] A el Fpply HotE.
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The actual timing of the reflection is displayed in the following table.

Table 4-1 Reflection timing

Classification Reflection timing

Work in execution

) . When the play cycle starts
Executing work executecc(i)rt?])llnc;rllléng with CALL (All files requested for reflection are reflected.)

during work
Other work Immediately request for reflection

If the program is not in execution or in operation, it cannot be edited. But if the program stops while in
edit mode during operation, the reflection is requested but not reflected until the play cycle restarts.

Press the [YES] key to first reflect the edit details during operation and press the [NO] key to cancel the
request for reflection and delete temporary file 2 (Edit detail during operation).

At this time, if the program that used the CALL command was in progress, you must restart from the
beginning because it is not a normal program flow.
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o Program counter information

The following details are displayed on the title bar of the HotEdit window.

4. Service

HotEdit _— PO001/544F0 -

=4
=5
=6
=

=8

Fen T

WAIT DY

Do16=0

MOYE P, 5=80% 4=3.T=I
MOYE L 5=80%, 4=3,T=1
MOYE L 5=100,0%, 4=1,T=1
MOYE L 5=100,0%, 4=0,T=1
SPOT GM=1.CM=3,50=1
MOYE L 5=100,0%, 4=1,T=1

P TN B T il B e T B T B T = WP R Hle |

@ Program number/Step number/Function number: This displays the location of the cursor

used for editing in the edit during operation mode.

@ ™:"™is displayed when edited from the original copy.

® ‘>: When the reflection request condition from the original copy is in effect, > is

displayed.

o Select different program

HotEdit _— POODT/S4/F0 =

wAlT DY

When you press the [SHIFT]+[PROG] key, you can select a different program. You can also create a

new program.
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4.2.13. Arc welding data

This function displays the followings at the time of Arc Welding. The electric current and voltage for the
welding, feed motor speed/current, analog output values for current/voltage controlling, current welding
status, error code of the welder.

Please select "[F1]: Service; — T1: Monitoring; — 13: Arc Welding data; .

arc welding data

Arc Weldmg Analog welder settmg is on

*
Current Lirnit Command
oA
-— 0%
Welding is notin progress

! i 0x 00000000
Fpm:llnq Ll 0.0 m/min [EEaREGC

Arc Welding : Saprom welder setting is on

Arcwelding data

arc welding data

Current| Limit Comrman Ete,
0 ¥z
0OV —=-v| 00V 00
o0&l —-4& 0rpm
DxDDDDDDDD Status=0x00
TO/R0O| ROOSE-1/MO/ED
Welding iz not in progress
z {0007 D,D| Syn, Code:0000
Arc Welding : Monitoring when the GB2 Welder setting is on

Reference

® Arc Welding data monitoring function will displays different contents according to the selected
arc welding settings
® Arc Welding settings can be access by selecting [F2]: System; — [5: Initialize; — T3: Usage

setting
® Please refer to the “Arc Welding function manual” for the detailed information
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4.2.14. Operating information

4. Service

Operating information of the controller displays the information of previous cycle after the system is
reset and then power turned back on.

Select [[F1]: Service; — "1:Monitoring; — "14: Operating information; .
Record end hbnual out
eserd en Bl Frogram | < sF [ wmie o Ef Mech crd [els man. spd T1 Gl e
. |
=] 0238 =10 ALL MECH [0]HE1 65-01 Usar[1] 121 | ‘ | LR1 |
L MOWE P,5=60%,A=1,T=1 WOl 5:01 Pz _— bl
Opersting infarmation =
Funto Robot:HS165-01, Saxes, Isteps Cumulative Pane set
51 MOWE P, 5=60% A 1,T=1 00:00:00.00
52 MOWVE P, 5= 100mmis, &=1,T=1 00-00-00 .00
( SPOT GM=1,CH=1,50=1 -
Step :
™ 005 :20:42
Jog inch D0:00:08 95 D0:00:00.00 i Soft key
= 00:00:08.10 00:00:00.00 il
=
Quick Open User key
2 A
>
Help | I PREWHEXT

® Operating information clear

When the [Operating information] monitoring window is selected and activated, the
Clear; button be displayed. Press this button.

i
Record end — .
B Operating information clear. Crd

FIF5]:

Whanual out
[E= man. spd | T G1
=) 0388 User[1] 2] | o ‘ — | LRL
= MOVE R [¢ Wnl S:01 (== s
Selected item ¢ Operating information
Runto R Cumulative Pane set
s i 00:00:00.00
™ Mo 00:00:00.00 D
% ap . o D000
All itern @ Tatal (After initialize) o
™ 0/08:20:42
Jog inch. 00:00:08 .95 00:00-00.00 [i Soft key
= 00:00:00.10 00:00:00.00 o
— &l ftern © Cumulative
Ouick Open User key
. All itern @ Recent Au
¥
Help ,— PREWHET
EsC
p
" o

You can clear the operating information from the created message box.
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Table 4-2 Reflected timing
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Me"?‘S“fed Operation time from system reset to now
All time
(After resetting)
Motti?T:eON Motor ON time from system reset to now
Operation time from power ON to now
Operation time
Measured
time
! t t f ol
start Cycle Cycle Cycle
st)a(rt st?art st}z{art
Accumulative Operation time from power ON to previous cycle
Cycle time
A [ | b
cord | i
recording : _ 4 ‘
time ol ‘
1 1 1 |
Cycle Cycle Cycle
stgrt stgrt stgrt
Operation time from start of cycle (Or power ON) to how
Operation time
| I
Measured : :
time |
i
start Cycle Cycle Cycle
start start start
Latest Operation time from start of cycle (Or power ON) to previous cycle
Cycle time
| |
Cycle 1 I
recording f I
time 3

_ efp— |
I |

Cycl Cycl Cycl
o ore g o
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4.2.15. Arc welding operating information

This displays the operating information related to arc welding.

Select T[F1]: Service; — [1: Monitoring; —
Record end
e o [Pl Program | 1 sF [H] wnit.rog i mech Crd [els man. spd T1 Gl
. |
=] 0238 =10 ALL MECH [0]HE1 65-01 Usar[1] 121 | ‘ | LR1
L MOWE P,5=60%,A=1,T=1 WOl 5:01 Pz _—
e, welding operating infomation b5
I Robot:HS 165-01, Saxes, 25teps 00000
51 MOWE P, 5=60% A 1,T=1 o
52 MOWVE P, 5= 100mmis, &=1,T=1 o
( SPOT GM=1,CH=1,50=1
Step ;
™ o
Jog inch i
= o
_— o
Quick Open

® Arc welding operating information clear

4. Service

17: Arc welding operating information

Manual out

Tl

Pane set

(3

Soft key

Uszer key
A

PREWHEXT

When the [Arc welding operating information] monitoring window is selected and activated,

the F[F5]: Clear; button be displayed. Press this button.
Record end — .
. /‘) 0338 LUsar[1] 121 i p— ‘ | e
it MOVER |: W01 5:01 oz ||
Selected item : Aec welding operating infomation 33
Runto ol 0:00:00
51 hiO .
52 hiOr -
ﬁi%[ﬁ) P
Al itern © Total {After initialize) o
™ ]
Jog inch 0
= ]
{'i &ll itern : Cumulative o
Ouick Open
'. ) All item : Recent
Help | —
- EsC
’ ——— iﬁw

You can clear the operating information from the created message box.

Manual out

Pane set

(3

Soft key

Uszer key
A

PREWHEXT
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4.3. Register
You can display or change various registry value.
(1) Selection T[F1]: Service; — "2: Register; .

Record end - Wanual out
Register ﬁ ‘L ;
[ s | | ,
- U
N g
1: KTZ shift register

Pane zet

e \l. 2: Shift buffer
e 2
\-

2: Online shift register

|
Jog inch. Soft key

- @ 4: Palletizing register
{ ~ .

% 5: Frequency register

Ouick Open User key

n
—— @ @ 6 Conveyor simulation data
& A
y 7: Reserved program execution

Hel PREVINEST
&P dter entering the item selection valuz, press the [ENTER] key l

(2) Selection the necessary item and enter the sub menu.
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431 XYZ Sh|ft Reglstel’ ZAaxis
XYZ shift register can be changed manually without . .

F'SXYZ; command. 5 'Y

XYZ shift is a horizontal move function which shifts to
other XYZ coordinates, maintaining a Previously taught
position. As seen on the right side, an source program
with A, B, C, D can be horizontally shifted to a, b, ¢, d
without additional teaching by using the XYZ shift
function.

» Y axis

X axis

(1) Selection T[F1]: Service; — [2:Register; — [1: XYZ Shift Registery .

Record cnd _ Wanual out

XYZ shift register

= |
D Coordinate = @HaE8 Qfiobet QTaol QU Un S s
®oo= | 00 mm
Run to Pane sat
¥oo= | 00 mm
QC@@ o= 00 mm D
|
Jog inch Soft key
| 5
Y
Quick Open User key
: 'y
Help PREWHEXT

Set uzing the [SHIFT]+[<][-2] key.
?

(2) Input data in X,Y,Z and press [ENTER]. To store changed setup, press "[F7]: Complete; . If
[ESC] is pressed, changed data will not be stored.

Reference

® [f a shift value is setin TSXYZ; command, a register value will be automatically renewed.
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4.3.2. Shift Buffer

Shift Buffers inputs shift amount in shift buffers and indicates the value when shift is performed by the

online shift TSONL, function.

(1) Selection F[F1]: Service; — 2: Register; — [2: Shift Buffer; . (OR 'R162: Change

shift buffery )
- m .

Shift buffer
@ Coordinate = (@iHaset (D FRobot () Toal (U (OUn I
X o= 0 mm
Run to Pane set
v o= [ 0 mm
| I — o)
o fx = 0 deg
Jog inch. B = [T deg Soft key
m
= " " s
Quick Open User key
2 &
Help Set using the [SHIFT+[< ][] key PREWNET

?
(2) Set a shift standard coordinates. Options are robot, tool and base coordinates

(3) Input shift data and press [ENTER]. To store changed setup, press [[F7]: Complete,
[ESC] is pressed, changed data will not be stored.

f

/ "HYUNDAI 4-42

HEAVY INDUSTRIES CO.,.LTD.



4. Service

@ Reference

® Horizontal move shift (in case of ‘Rx=Ry=Rz=0’)

As seen below, horizontal move shift is used when point A, B, C, D and point a, b, c, d are
parallel.

Figure 4.2 Horizontal move shift

® Angle Revision Shift (in case that at least one of Rx, Ry, Rz is not 0)

Usually, work pieces are not located parallel. Work pieces can be shifted by revising their
location and position. Users should calculate the relation between location and position of
work pieces (A and a) in advance.

A

Workpiece A Workpiece a

Figure 4.3 Angle revision shift
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4.3.3. Online shift register

On-line shift register group stores shift amount received from external devices or palletizing length and
spin value. There are eight groups in total.

(1) Selection T[F1]: Service; — T2:Register; — 3: Online shift register,

Record ond = = = Wanual out
Online shift register

=4 |
L [ B
umber || NumberZ | Mumber3 | Mumberd | MumberS | Mumber§ | Number? | Humbers
Run to Pane sat
95:9@ Requestport = N Input status = [0 D
Coordinate = (@) Base (T)Robot () Tool (U (un
|
Jog inch % = [ 00 mm Soft key
| 5
{_: ¥ o= [ 00 mm
o= 0.0 mm
Quick Open Rx = | 0,00 deg User key
) RY = I 0.00 deg A'
RZ = | 0.00 deg
Help PREWNET

Enter the number of the serial port to recaive the shift input from the wision device [0 - 2]
/;
P

(2) Input data and press [ENTER]. To store changed setup, press [[F7]: Complete; . If [ESC] is
pressed, changed data will not be stored.

B Request port
Sets serial port number which receives shift amount from external devices

B [nput status
When shift amount is reflected on position data of step, Shift Input becomes 1.

ﬂ Reference

® Selection f[F7]: Condset; — [[F1]:App.cnd; — T4: Online shift register clear, , and
set <Enable>. Then, online shift register value automatically clears to 0 at beginning of a
program.
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4.3.4. Palletizing register

Refer to TPalletizing Function Manual; for details.

(1) Selection

F[F1]: Service;

— [2: Register

4. Service

F4: Palletizing register

Record ¢nd Manual out

Run to

Palletizing register

JServicesRegister/

@ 1: Palletizing register

%ﬁ %: Palletizing reset

|
Jog inch

Ater entering the hem selection valuz, press the [ENTER] key.

(2) Selection sub menu for individual setup.

Reference

® To use palletizing register, selection

setting, , and set “Palletizing=[Enable]”.

Record ¢nd Manual out

2 ]
B
Run to

fep

|
Jog inch

Quick Open

Usage setting
Spot welding
Arc welding
Palletizing
User key init

In/0ut assign init

(@) Disable () Enable
®) il () Analog ) Digital
(7) Disable (&) Enable

Mot a

Mot "

Select the anc welding environment. You must also select the ar: welder 1o apply.

‘ielder

I N

F[F2]: System;,

L

iy

Pane set

(4

Soft key

User key
A

PREWHEXT

5. Initialize; — T3: Usage

Pane set

(3

Soft key

User key
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4.3.4.1. Palletizing register
Palletizing Register helps users set palletizing shift amount manually.

(1) Selection Ff[F1]: Service; — [2: Register; — T4: Palletizing register; — 1.
Palletizing register, .

Recerd end % Manual out

Palletizing register

. Palletize shift data

2. Picking up shift data

® o= | NN rnirn o= 0,000 mm
Runta y o= [ 00| mm ¥ o= [ 000 mm Fane set
Z = | 0,000 rrm Z = 0,000 mm D

R = 0.000 deg

|
Jog inch. Ry = | 0,000 deg Soft key
= RZ = | 0,000 deg
{'1_ EEE
Ouick Open User key
: AF
PREWHET

? i e

(2) Input data and press [ENTER]. If [ESC] is pressed, changed data will not be stored.

Erter the ¥ axis shift data [-3000 0 - 3000 0]

B Palletize shift data : Input palletizing shift amount.

B Picking up shift data : Input shift amount when work pieces are picked up.

updated.

@ Reference

® When TPAL; and TPALPU,

commands are executed, the shift amount is automatically

/ HYUNDAI
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4.3.4.2. Palletizing preset

Palletizing Preset is used for setup of palletizing pallet number, palletizing pattern register number and
number of starting work pieces in order to ask a robot a palletizing task.

(1) Selection f[F1]: Service; — [2: Register; — [4: Palletizing register; — '2:
Palletizing preset, .

Recerd end % Manual out

Palletizing preset

- [? Palletize pallet number [ i
Palletize pattern register number 1
Run to Start count = Fane set
|

Jog inch. Saft key
m

=

uick Open User key
= A

PREWHET
Enter the pallet number.

? .iiiiii|ﬂ.
(2) Input data and press [ENTER]. To store changed setup, press [[F7]: Complete; . If [ESC] is
pressed, changed data will not be stored.

B Palletize pallet number : Pallet number when work begins.
B Palletize pattern register number : Pattern register number to be used for starting work.

B Start count : Work Pieces is to set which work piece should be the first one on a pallet.
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4.3.4.3. Palletizing reset

Palletizing reset forcibly initializes palletizing register and counter value. It is the same as 'R55:

Palletizing Reset; of R code.

(1) Selection T[F1]: Service; — 2. Register; — [4: Palletizing register; — '3:

Palletizing reset,

ANUA
Recond end W Vonual ot
Palletizing register | ﬁ | L .

5ervicelRegisteri |
& 1]
i

@ 1: Palletizing register
Pane sat

Run to
@ 2: Palletizing preset
%ﬁ %: Pallatizing resst HiS Robot: Controller,

|
Jog inch Soft key

{: Enter palletized pallet number,
—
— (1~ 16} I

User key

QuickOpen
= A

I— PREWHEXT

Hel
Ep Adter entering the ftem selection valuz, press the [ENTER] key.
w N

(2) Input pallet number and press [ENTER].

Manual out

Resord end — -
Palletizing register | ﬁ | L

5ervicelRegisteri
’ i

@ 1: Palletizing register
Pane sat

Run to
%ﬁ 3: Pallatizing resst

|
Jog inch Soft key
| 5
{-
Quick Open User key

o 5

Hel PREWNET
Ep Adter entering the ftem selection valuz, press the [ENTER] key. |

(3) Selection [YES]/ [NO] to start.
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4.3.5. Frequency register
You can set the value for the frequency register or check the current setting value.
Selection [[F1]: Service; — 2:Register; — [5: Frequency register; .

—— W .

Frequency register

:f;’ 1 o

|[' =10 3= ¢ =0 iy
Run to 5 ) D E ) D ? ) D 8 ) D Pane sat
9 =00 m =0 =10 12 = T

Hep 3= TS [ (N T— 6 = [0 D
=

Jog inch Soft key

| 5

=
Quick Open User key

£ by

GHD Eniter the register walue [0 - 256] PREWHEXT

Q] Reference

° FR18: Frequently condition register; of R code has the same function.
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4.3.6. Conveyor simulation data

Conveyor Data is for monitoring data on Conveyor. Refer to TConveyor synchronization Function
Manual; for details. This is the function to simulate the model without operating the conveyor.

(1) Selection F[F1]: Service; — '2:Register; — 76: Conveyor simulation data; .

(2) To save the changed setting, press the F[F7]: Complete; key. When you press the [ESC]
key, the changed data will not be saved.

- —“ -

Conveyor simulation data

4’/? First conveyor I
= [ e
Distance (CD} = I[I i
Run to Speed (C3) = |D mm/s Pane set
9:@@ Second conveyor D
= Distance (C00 = ID mm
iy Speed (C5) = ID— mmys EHilay
m
=
Ouick Open User key
= A
PREWNET

Enter the sonweyor simulation register.[0.0 - 10000.0]

7 s e s e s i
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4.3.7. Reserved program execution
When reserving the program through external signal and executing the program in order, this is the
function to check, change, insert or delete the currently reserved program. For details, refer to the
functional manual of the reserved execution of the program.

(1) Selection T[F1]: Service; — "2:Register; — [7: Reserved program execution; .

- m -

Reserved pragram execution

N f;/? Status  Program Status Program Status  Program Status Program I
iy
Mo Res, ]
Runta Fane st
|
Jog inch. Soft key
=
=
Ouick Open User key
= A
Help PREWNET

Ertter program number.[1 - 9399]
? =
(2) T[F1]: Insert; : Add or insert the reserved program.

(3) T[F2]: Delete; : Delete the reserved program.
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The current value of global Variable and local Variable can be checked and changed.

Refer to

(1) Selection

FChapter 10. Robot Language

F[F1): Service; —

—

F3: Variable,

Tvariable,

for details.

—__

Record cnd = = Whanual out
Yariable type selection
{;, > Global variable Local variable PLC I
ol B
123 123 ™M
Integer LY, 4 LV W _hfir
Run ta Pane set
3.4 314 D
9:@@ Real W L
|
Jog inch. Soft key
. abg abe
- String g [&¥:}
= EEE
RYZ ®YZ
Pose hF Lo
Ouick Open User key
& A
Shift Sy R Sk
Help PREWHET

Select the variable type to display

T T R R——
(2) All parameters of the selected type will be displayed. Use the arrow direction key to move to
the desired parameter and enter the new value. And then when you press the [ENTER] key,

the entered value will be set.

Record end Integer type glabal variable Ml ot
(, ariable Yalue Watiable Yalue ariable Walue Wariable Walue I
vik= T vem= T vaw = o DR e
e ve% = [T we% = 0 Wi = 0 ves = o b ot
Ve = [T Vi = U Vi = o vies = [0
Tep vizz= [0 vieg = [T vis = T viex = T D
vi= [0 visz = [T visy = T venr = U
'Jog inch. valg= 0 veer = [T vesy = T vedw = T Saft key
- veex = T Vs = [T Vet = T vesy = T
{':_ v = [0 vang = [0 vite = 0 vaee = 0
vask= [0 V3 = [0 VIEZ = [T VIR = [T
uick Open vats= [0 vass = U vass = [0 vans = [0 Usar kay
L, vals= [0 Vi = U vass = [0 vads = [0 AF
vass = [0 Vag% = 0 vaTs = [0 Ve = [0
vasx = [0 Ve = U Vel = [0 Ve = [0
Help PREWHET

Erter the value for designated wariable. [-32768 - 32767]
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(3) You can pressthe F[F1]: Moving; key and move to the parameter of the specific number..

9,

:
Integer type

Enter the variable number to maove, (1 ~ 400)

(4) When you press the [[F2]: Variable type; key, it will return back to the parameter type
selection screen..

—— W .

Yariable type selection

; 2 Global variable Local variable FLC )
Ll
123 123 M
Integer Love LAY 3 N b
Run to Pane sat
3.4 314 D
Step) Fieal vow LY
|
Jog inch Soft key
. abe abc
— String PR NoLE
=
Xz xrz
Pose Y Lo
Ouick Open User key
= 'S
Shift E ERNT
Help FREWNET

Select the varable type 1o display

LT R ———
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4.5. Data note

You can add a note for each relay of the internal PLC. Set note is displayed on the various data
monitoring windows and saved as \ResidentFlash\datacmt.txt file. This file format is compatible with the

function of Import relay description; / TExport relay description; of HRLadder.
(1) Select T[F1]: Service; — [4: Data note; .
Record end [Pl Program | T sF [51] Ui A Mech Crd sl Man. spd T1 Gl tanualout
[;/) 02as =10 ALL MECH [0]HSA 65-01 User[1] 2] = ‘ I |IH
& MOWE P,S=60%,8=1T=1 W01 5:01 P2 — il

Runta Fane st
Object w | Obj, number Aftribute il N Data type bit N
fiep | | J
COMMENT WAL (DECY | WAL (HEX)
| DIl 0l 0)
Jog inch. oz 0 il Soft key
= [0)ic] 0 0
= s
DIS 0 0
QuickD) Cl 0 0 User ks
wick Open o T i ar key
=] DIg [ [i A'
Lr' DIg [ 0
D110 0 0
Help PREWNET
:?

(2) Yellow rectangular label shows which control is the focus of the current key pad operation.
When you press the arrow key, you can move this focus to the prior/next control.

(3) When you set the focus on the dropdown list on the top of the screen and press the [ENTER]
key, the items that can be selected will be displayed. First, select the object and object number
and then select the detail item through property.

Object IHEL-‘W w | Obj, numberl Attribute ﬁ Data type lh
MHAME COMMENT v WAL (DECY | WAL (HEX)

R1 Sp 0 u]

Rz T d [

R3 I 0] 0

R4 = i [

(4) Adjust the data type dropdown list to change the display method.

Attribute IH v

Object IHEL-‘W | Obj, numberl Data type  (JEOENE ~

MAME COMMENT WAL (DEC) | WAL (HEX)

Rl 0 oooo|
Rw2 0| oooo)
B3 0 oo
Rini | oooo
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(5) When the focus is on the note table, you can use the arrow key [1][{}] to move the cursor to
another relay. When you press [SHIFT]+ [1][U], you can move faster.

MAME COMMENT VAL (DEC) | VAL (HEX)
R10 BUZZER STOP_AUX 0 0
R11 RET_GUN PRESSINGAUX 0 0
R1Z RET_GUN WELDING COMPLETEAUX 0 0
R13 RET_GUNZPRESSINGAUX 0 0
R1d RET_GUNZWELDING COMPLETEAUX 0 0
R1S WELDING CONDLOKAUX 0 0
R16 ATD  WELDING CONDLOKAUX 0 0
R17 WELDING POSSIBLEAUX 0 0
R1E ATD  COMDLOKAUX 0 0

[ Rio  |RET GUNATD RUN AUX 0 0

(6) Enter the relay number next to the name and press the [ENTER] key to immediately move to
the applicable relay.

R13 RET_GUMZPRESSIN ROA BODY  TYPEL2E
R14 RET_GUMZWELDIN ROD

100 WELDING CONDLO [~ Ripn |
R16 ATD  WELDING ¢ R101 PED_GUM ATD RL
R17 WELDING POSSIELI R102 PED_GUM ATD RL

(7) When you press the [Soft key.] key in the note column, you can edit the note.

Record ¢nd Manual out

Bl Frogram | & sF [ wmie o I Mech crd [els man. spd T1 G1
N ‘« 0222 =110 ALL MECH [0HE1 65-01 User[1] 2] MO LR1 |
. f' 1
Run to Pane sat
! @ # $ % - & * { )
1 2 3 4 5 6 7 8 9 0 D
~ q w e r t ¥ u 1 0 p
Jog inch Soft key
=
{':_ a 5 d f g h i k 1 .
User key
A
PREWHEXT

(8) When you press the FAlignment; key, you can sort the whole data note in an appropriate
order. Be careful that sorting can take a long period of time depending on the condition.
Because the data notes are displayed is sorted format, you do not need to sort every time.
Unsorted datacmt.txt file is imported externally and execute this function once only when you
want to sort and save the file.
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4.6. File manager

Hi5 Controller Operation Manual

You can manage the file of internal memory of the main board, teach pendant or USB memory.

(1) Selection

Record end
=]

Run tor

Hiep

|
Jog inch.

T[F1]: Service;

g

—

File manager

&g TP

I5: File manager,

Name | Size | Edit date | Pr... | Description
0oat,Jog 66 2003-01-19 14:21:64 FRabot warlk file
oooz.Jog G2 2008-12-10 08:45:02 __ Robot work file
0003.JOB 62 2008-12-1008:45:02  __ Fobot waork file
0004, JOB 62 2008-12-10 D&:46:02  __  Fiobot waork file
0005, JOB 24 2008-12-1003:45:02  __  FRobot work file
0007.JoB G2 2008-12-10 08:45:02 __ Robot work file
0010.JOB 85 2008-12-1008:45:02  __ Fobot waork file
0013.J0B 65 2008-12-10 D8:46:02  __  Fobot work file
0014.J0B Gh 2008-12-10 08:45:02  __  RAobot work file
0018.J0B G5 2008-12-10 0G:45:02 - __ Fiobot waork file
0019.J0B 65 2008-12-10 08:45:02  __  Fobot waork file
0020,J0B 85 2008-12-10 03:45:02  __  FRobot work file
0023.J0B 69 2008-12-1514:62:32  __ RAobot work file
0035,.J0B G5 2008-12-10 0G:45:02 - __ Fiobot waork file
0041, JOB 108 2008-12-10 08:45:02  __  Robot work file
0044,J0B 108 2008-12-10 08:45:02  __ Robot work file

< >

File type |AII file (=, =)

Wowe screen: [+][-#], Select: [ENTER]L], End: [ESC]

~

hhanual out

iy

Pane zet

(3

Soft key

User key
A

PREWHET

(2) Yellow rectangular label shows which window is currently the focus of the current key pad
operation. You can use the arrow key [<=] [=>] to move this focus to a different window.

@ Reference

® This is the same function as the "R17: File Manager; of R Code

® Once USB memory is installed, the .El_ icon will appear the title bar. Please do not remove
the USB memory while a file management (copy, delete) is being operated.
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(3) The left side of the screen shows the tree window that shows the 3 devices, M/B (Main board),

T/P (Teach pendant) and USB (USB external memory) and the sub folders.
(USB is displayed when the USB memory is installed on the teach pendant.)

When you press the arrow keys [l][U], you can move the cursor between the nodes of the

tree.

Select the node with the sign and press the [ENTER] key to display the sub nodes. Select

the node with the = sign and press the [ENTER] key to hide the sub nodes.

Record cnd

=
&

Run to
Hiep

|
Jog inch

=

Quick Open

4. Service

g

File manager izl ot

- M/B Hame - | Size | Edit date | Pr... | Description - |

=2 P 56 2009-01-19 14:21:56 P Fobot work file I
000z JOB B2 2008-12-1008:45:02 __  Robot wark file
0003, JOB G2 2008-12-10 08:45:02  __  Fiobot work file
004,08 G2 2008-12-100845:02 . Fobot wark file LR
000508 24 2008-12-100845:02 - Robot wark file
0007.JOB B2 2008-12-1008:45:02  __  Robot wark file D
0010,J0B 65 2008-12-10 08:45:02  __  Fiobot work file
0013.J0B 85 2008-12-1008:45:02 - Fobot wark file
0014,J0B 85 2005-12-1008:45:02  __  Robot wark file et
0018.J0B G5 2008-12-10 08:45:02  __  Fobot work file
0019.J08 85 2008-12-100845:02 - Fobot work file =
020,08 85 2008-12-1008:45:02 - Fobot wark file Ceag™
0025,J0B B9 200B-12-1514:52:32 - Robot wark file
0035,J0B G5 2008-12-10 08:45:02  __  Fiobot work file
041,08 108 2008-12-100845:02  __  Fobot wark file User key
0044, J0B 108 2008-12-100845:02 - Robot workfile

< > A'
File type [AT e (=) v
PREWNEXT

Move seraen; [<][->], Selact: [ENTER]L], End: [ESC]

(4) The top right part of the screen is the file list window that displays the file list within the
selected folder from the tree window. This displays the name, size, edited date, protection and

description

of each file.

Mame = |

Size | Edit date

| Pr... | Description

0ant,JoB 14
0onz, JoB 14
noaz. Jog 15
nand, JOB 5
ROBOT, AAE ]

ROBOT, AaP 129

2005-03-12 03:43:14
2005-03-12 09:56:35
2008-03-12 10:23:14
2008-03-12 10:35:14
2005-03-12 03:56:12
2005-03-12 09:55:12

Robot work file
Robot work file
Robat work file
Robot wark file
&rc welding end cor
Arc welding unique

(5) [Size] column displays the file size and the unit for M/B is number of blocks, and for T/P or

USB, the u

nit is byte.
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(6) [Protection] column displays the file protection condition. The meaning of the displayed
symbol is as follows.

-- No protection W_ Complete protection
WP (Complete + Playback) protection S Partial protection
SP (Partial + Playback) protection P Playback protection

(7) There is a dropdown list box that you can select the file type to display from the file list at the
bottom right side of the screen.
You can use the arrow keys [<=] [=>] to set the focus on the file type list box and then use the
arrow keys [N1] [U] to select the type. (You can press the [ENTER] key to open and close the
dropdown menu of the file type list box.)

£
File type |"™ork program file (0001,JOE ~ 99339,J08) v
All file (= +)
=], Select: [Es
I —
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4.6.1. Copy/Paste/Delete file

You can copy, paste and delete one or several files.
(When copying the file within the main board, the property of the copied file will not be included
because the property or date cannot be copied. The current time will be copied as the date. When
copying the file within T/P or USB memory, the date and property are also copied.)

(1) Set the focus to the folder tree window and select the folder you want.

(2)

®3)

(4)

()

File manager

Mame =« | Size | Edit date | Pr... | Description
0001, JoB 368E  2008-03-12 10040050 __ Robot work file
oooz, JoB 4698 2008-03-12 10040050 __ Robot work file
ROBOT.CON 10KE  2008-03-12 1040050 __ Control parameter fil
ROBOT.MCH 13KB  2008-03-12 1040052 __ Machine parameter
ROBOT.PAL 10KE  2008-03-12 10:40052  __ Palletize pattern file

4. Service

Move the focus to the file list window.

Use the arrow keys [1][U] to set the cursor to the file you want to copy and select the file by
press the [ENTER] key. A check sign is displayed on the left side of the selected file name.
You can select several files in the same method.

File manager |
Mame = | Size | Edit date

| 0001,.J08 3688 2005-03-1
| 000208 4698  2005-03-1
ROBOT, CON 10KE  2008-03-1
ROBOT,MCH 13KB  2008-03-1
ROBOT, PAL 10KE  2005-03-1

To cancel the selection, press the [ENTER] key one more time.
When you press the [[F1]: Select all; key, all the files currently displayed will be marked
with the check sign. If you press [ESC], all the “marked” will be canceled

When you press the F[[F2]: Copy; key, all the selected files will first be copied to the
clipboard of the teach pendant (actually to a temporary folder).

(If there is only 1 file to copy, you can also press the [[F2]: Copy,
file.)

key without checking the

After moving the focus to the folder tree window again, select the target folder to copy the files
to.

File manager

----- g M/B Name - | Size | Edit date | Pr.. | Description
000, JOB 14 2008-03-12 09:43:14  __  Robot work file
000z, JoB 14 2008-03-12 0956:38  __  Robot work file
0003, JoB 15 2008-03-1210:23:14  __ Robot work file
0004, J0OB 5 2008-03-12 10:35:14  __ Robot work file
ROBOT. ASE E&  2008-03-12 066112 Arc welding end cor
ROBOT, &4P 129 2008-03-12 095512 __  Arc welding unique
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(6) Press the

Hi5 Controller Operation Manual

F[F3]: Paste; key to copy the files on the clipboard to the selected folder. If the

work file of same number already exists, it will request for a different work file number. Enter

an appropriate number in this case.

(YYou can use this function to copy the same work file in the same folder to a different number.)

)

& | Edit date

| Pr... | Description

G
File manager
@ M/B MName = | siz
0001, JOB 1
0002, JoB 1
0003,JOB 1
0004, JOB

000z,.JoB

ews program number

4 2008-03-12 09:43:14
4 2008-03-12 09:56:38
5 2008-03-12 10:23:14

5 2008-03-12 10:35:14

There is a same waork file in this folder,

—

[ oK

} [ Cancel

(7)

overwrite the file.

HiS Robot Controller

@ ROBOT,CON file exists.

If there is a file with the same file name as the work file,

[vEs]

NO ]

Do T OTh

[=ipl=y

S0ND 02 A9 A nenc DN

Raobot wark file
Raobot wark file
Raobot wark file
Rabat wark file

Arc welding end cor
Arewelding unique
Arc walding start co
Arc welding suppler
Control parameter fil
Error recard file
Fieldbus cnd file
Systern information
Machine parameter
Palletize pattern file
Stop record file

it will prompt you to ask whether to

If this dialog appears when number of files are selected, you may press [.] to mark “Apply to
all’ and select “Yes” or “No”. This will apply the same selection to the all other files
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(8) To delete the file, set the focus to the file list window and select the file you want to delete. And
then press the "[F4]: Cuty key.

(When the file property is set to fully protected or partially protected, the file cannot be

deleted.)
G )
File manager
@ M/B MName = Size | Edit date Pr... | Description
0001, JOB 14 2008-03-12 094314 __  Robot work file
v| 0002, 0B 14 2008-03-120956:38  __  Robot work file
v 0003,J0B 15 2008-03-12 1002314 __ Robot work file
0004.JOB 5 2008-03-1210:35114  __ Robot work file
ROBOT. AAE B5  2008-03-12 096512 __  Arc welding end cor
ROBOT, AAF 129 2008-03-12 095512~ Arc welding unique
EOR NNa-13-12 09: _— Arc welding start co

to delete the file.

(When there is only 1 file to delete, you can use the

the file.)

File, manager.

Delete 2 files?

2
|

_— Arc welding suppler
_— Contral parameter fil
— Error record file
__  Fieldbus cnd file
W_  Systemn information

e l l W9 ] __  Machine parameter
__ Palletize pattern file
ROBOT.STP BOE  2003-03-12 10:02:30 Stop record file

(9) A message box will be displayed to confirm to delete the file and then press the [ENTER] key

F[F4]: Cuty key directly without checking
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4.6.2. Copy/Paste/Cut folder
You can copy, paste and delete one folder and all the folders and files under that folder.

(1) Set the focus on the folder tree window and move the cursor to the folder you want to select.

3300 A 2 |
File manager

= Name = | Size | Edit date | Pr... | Description

SR 0001.J0B 3606 2008-03-12 1040050~ Robot wark file

i ooz, Joe 4698 2008-03-12 1040050~ Robot wark file
ROBOT,CON 10KB  2008-03-12 10040050 Control parameter fil

ROBOT,MCH 13KE  2008-03-12 10:40:52 __ Machine parameter

EI ROBOT.PAL 10KB  2008-03-12 10:4052  __ Palletize pattern file

=2
- PRIVATE

(2) When you press the [[F2]: Copys key, you can copy the selected folder and all the folders
and file under that folder to the clipboard (actually to a temporary folder).

(3) Select the target folder to paste the folder copied from the folder tree window.

S0 = e |

File manager
M/B
T/P
-5 bin
= help
= pr
-7 Line210
Ush
- Cfg
- HIB
=5 B
- BesthMaotors
3 HELP
- BIM
- MPKI
- PRIVATE

name | Size | Edit date | Pr... | Description

(4) When you press the T[F3]: Paste; key, the folder copied to the clipboard will be copied as
the sub folder under the selected folder.

S0 AT Il = K€ |
File manager

M/B name ~ | Size | Edit date | Pr.. | Description

T/’F" 0oot,JaB 3688 2008-03-12 10040060 Robot waork file
- bin 000z, JoB 46908 2006-03-1210:40:50 __ Robot work file

- h‘?"3 ROBOT.CON 10KE  2008-03-12 10:40060  __ Contral parameter fil
o ROBOT,MCH 13KE  2008-03-12 1040052 Machine parameter
o et ROBOTPAL  10KB 2008-03-12 1040052 _  Pallstize pater file
5 cfg
- HIE

&9 PRJ

= BestMuotors

5.5 HELP

= BIN

= MPEI
- PRIVATE
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(5) To delete the folder, set the focus to the folder tree window and select the folder you want to
delete, and then press the T[F4]: Cut; key. A message box will be displayed to confirm to
delete the folder and then press the [ENTER] key to delete the file.

R e |
File manager

M/B MName = | Size | Edit date Pr... | Description

T/F 0001, JoB 368E  2008-03-12 10040060 Robot waork file
-0 bin 0002, JoB 4698 2008-03-12 10040050 Robot waork file
= he:lp ROBOT,CON 10KE  2008-03-12 10:40050  __ Contral parameter fil
o ROBOT.MCH 13KE  2008-03-12 1040052 __ Machine parameter

el Line210 ROBOT.PAL 10KB 2008-03-12 104052 __  Pallelize patem file
Bl Cfg
- HIB

File, manager.

E| =] PRJ

@ Delete folder and all the content of the folder?

- BIM
- MPKI
- PRIVATE

l VES ] l NO ]
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4.6.3. Rename file

You can change one or several file names.

When the number is changed, all information [Date, property...] will be maintained. You can change the
number for the protected file as well. R116 of R code: This is the same function as the change in
program number.

(1) Setthe focus on the file list window and select the file to rename.

S0 At 2

File manager

MName = | Size | Edit date | Pr... | Description

v 0001,J0B 368E  2008-03-12 10040050 Robot waork file

v 0002,JoB 498 2008-03-12 10:40:50  __ PRobot work file

v ROBOT,COMN 10KB  2008-03-12 10040050 __ Control parameter fil

- ) 13kB  2008-03-12 1004052 Machine parameter
SB_} Linezi0 ROBOT,PAL 10KB 2008-03-12 10:40:52  __  Palletize patiern file

(2) When you press the T[F5]: Rename,; key, the selected file names will switch to edit
condition.

SR St L
File manager

- @ M/B Mame = | Size | Edit date | Pr..
=g TP v [LEIEEE | 366 2008-03-12 1040550
- B bin v 0002, J0E 4698 2008-03-12 10:40:80  __
- B help v ROBOT.COM 10KB  2008-03-12 10:40:50

= ROBOT.MCH 13KB  2008-03-12 10:40:52
. B0 Line2d ROBOT.PAL 10KB  2008-03-12 10:40:52  __
w5 USE

(3) When you are entering only the numbers, you can use the [SHIFT] + [<=] [=>] key to move the
cursor and use the [BackSpace / DEL] and number keys to rename the file.

Mame = | Size | Edit dz
v [UUE] JUB 3688 2003-0
| 0002.J0B 4698 2005-0
v|ROBOT,CON 10KE  2005-0
ROBOT.MCH 13KEB  2005-0
ROBOT.PAL 10KE  2005-0

(4) When you press the [ENTER] key the edit will be completed, and the next file will be in edit

condition.
name =+ | Size | Editd
0080,JOB 4658 20051
< [TIEREE | 366 2006
v|ROBOT,COM 10KE  2005-1
ROBOT.MCH 13KB  2005-1
ROBOT.PAL 10KE  2005-1
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(5) You can only rename files other than the work file in the T/P or USB mode. You can only
rename the work file in M/B.

name = | Size | Edit d:
| |0080,JOB 4698 2003-(
[]00gz.JoB 366B  2008-C
10KE 2008
[ |ROBOT.MCH 13KB  2008-(
[ |ROBOT.PAL 10KE 2003

(6) When you have to enter characters besides numbers, press the [Soft key.] key in the edit
condition of the file name and use the soft keyboard to edit the name.

T W Mo ot
File manager
@ - MAB Mame = Size | Edit date Pr... | Description -~ |
Soft keyboard L LI'_L'»
BackUp,conN
Run to Fane set
| (@] # $ % » & * { )
1 2 3 4 5 6 7 8 9 0 D
o q w -] r t ¥ u i o] p
Jog inch. Saft key
m
{':_ a s B
ouiekOpen | % User key
= A
~ {
Help [ FREWNET

W Cursordisp.
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4.6.4. Rename folder
You can rename the folder.

(1) Set the focus on the folder tree window and select the folder you want to rename by moving
the cursor.

e

- @ M/B Marr
=@ TP
¢ -3 bin o
I help

#-(7] USB

(2) When you press the "[F5]: Rename; key, the folder name will switch to edit condition.

BRIt
File manager

Marne
oac
ooc

. RO
o pn RO
. :ﬁJ!ﬂHu!I RO

(3) When you are entering only the numbers, you can use the [SHIFT] + [<=] [=>] key to move the
cursor and use the [BackSpace / DEL] and number keys to rename the folder. When you press
the [ENTER] key, the edit will be completed.

BN

: Nam

1]

{23 bin ]

i help e

B0 R

| momerE ] [
B USE

(4) When you have to enter characters besides numbers, press the [Soft key.] key in the edit
condition of the folder name and use the soft keyboard to edit the name.
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4.6.5. Create new folder

You can create a new folder in T/P or USB.
(You cannot create a new folder in M/B.)

4. Service

(1) Setthe focus on the folder tree window and move the cursor to the folder you want to create a

new folder.

(2) Press the
folder.

F[F6]: New folder,

File manager

2008, 03,12 Twed] =]/l [T & MANUAL |

B Line2ld
E-) USE

208,03 12 Cwed] 1|/ 11T

File manager

Y

03 Line210

(3) Use the rename method to designate a new name.

Marne =

Mame = | Size | Editd
0oogz,JoB 4698 20051
0080.J0B J68E 20051
ROBOT,COM 10KE  2005-1
ROBOT.MCH 13KB  2005-1
ROBOT.PAL 10KE  2005-1

key to create a new folder as a sub folder of the selected
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4.6.6. Edit property

You can edit the property of one or several file names.

You can protect important files by prohibiting to change the program or delete the file. When you set to
fully protected, the file cannot be edited or deleted, and if you set the file to partially protected, only the
location can be edited from the fully protected and when the playback function is set to be protected,
the program protects the file from playing or moving the steps forward. For the files within T/P or USB,
you can only enable fully protected option.

(1) Set the focus on the file list window and select one or several files to change the property of,
and the press the T[F7]: Attribute; key. The following property change message box will be

displayed.
il
Recond cnd . htanual out
File manager
= - M/B Hame ~ | Size | Edit date | Pr... | Description ~
& =g TR 0007.JOB B6 2003-07-19 14:216¢ P Robat work fle By
E-C3 bin 0002.J08 G2 2008-12-1008:45:02  __  Robat wark fle
= sound /0003 JOB B2 2003-12-1008:45:02  __  Fobat wark flle
Runto 3 HELP 004 JOB B2 2008-12-1008:45:02 __  FRobot wark flle Pane set
140 cfg 005..J0B 24 2003-12-1008:45:02  __ Robat work file
A B P 0007,J0B 62 2008-12-1008:45:02  __  Robot wark file D
MG 0010,JoB 85 2008-12-10 0845:02 - Rohot wark file
0013.J0B 85 2003-12-1008:45:02  __  Robot wark file
n Jog et 0014,J0B 85 2003-12-1008:45:02 __  Robat work file sot ke
i 0018,J0B 85 2008-12-1008:45:02  __  Fobat wark flle
= 0019,JoB 85 2008-12-10 08:45:02 - Rohot wark file T
— 0020.J0B 85 2003-12-1008:45:02  __  Robat work file o
. ooo2 o B9 2008-12-15 14:52:32  __ Robat wark fle
0003108 Attribute 85 2008-12-100345:02 - Robot wark file
Tuick Open 108 2008-12-10 08:45:02  __  Robot work file User key
— Protection: [ |iiiplete: 108 2008-12-1008:45:02 - Robot workfile o
; Pttt bt i o s .
\'4’ []Playback 2 A
w
Help [ 0K | Cancel ] PREWHERT
J? [EMTER : Checkbox operation]

(2) You can use the arrow key to move the cursor and toggle the check mark with the [.] key. After

editing the property, press the [ENTER] key to complete the edit.

(When you have selected several files, new property will be applied to all the files in a batch

process.)
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Reference

The properties of M/B files are only to be modified by the engineer for safety reasons.
You can apply all properties for the work file of M/B.
You cannot apply the playback protection for other files of M/B besides the work file.

You can only apply fully protected option for the T/P or USB file.
(Fully protected corresponds to read only in the Windows file system.)

Even though the record file is fully protected, it will still continue to be updated.

Even through the program is playback protected, you can still execute the program is you
execute from the midpoint of the program and not the start.

You can only set between complete protection (W) and partial protection (S). But playback
protection (P) can be applied with complete protection (W) or partial protection (S).
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4.7. Program conversion

This provides the function of editing various record conditions and locations of the existing program
individually or in a batch process, or the function of creating a new program with the coordinates
converted.

Selection [[F1]: Service; — 6: Program conversion; .

- m -

Program conversion ﬁ. ‘L
= iservicel | | - |
= ey L
J 1: Condition medify
Run ta Fane set
PP 2 speed modify
P ww
2: Postion madify
[
|
Jaginch. 7 Soft key
- IZ ¥ 4 Coordinate modity
{_
A 5: Coordinate transter
QuickDpen User key
—_ g & Mimor image
& A
"% 7 Step copy
.
Hel PREVNET
&P dter entering the item selection valuz, press the [ENTER] key I

? i s s e
Reference

® You cannot enter the T4: Coordinate modify; , [5: Coordinate transfer; , 6: Mirror
imagey , [7:Step copys while the robot is operating.
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4.7.1. Recording condition

You can change the condition recorded for various steps within the program to create the same or new

program.

(1) Select F[F1]: Service; — 6: Program conversion; — 1: Condition modify; .

Record cnd _ Wanual out

Record condition conversion

N _0 Source program = [BE Startstep ~ End step = IW = I
Target program = |388
Run to Pane sat
Accuracy = INut -
95:9@ Taol = INDt ~ D
%1 = INDt -
= b
Jog inch R = INot " Soft key
| 5 -
{_:_ %3 = [
X4 = INm w
Quick Open User key
£ A
Help PREWNET

Enter the eriginal program.[1 - 9629

TN R R——

(2) Execute with T[F7: Execute]; key after changing the condition.

Source program: Number of the source program to change the condition of

Target program
Number of the target program to save after changing the condition
If the number is the same as that of the source program, it will be overwritten.

Start step ~ End step
Range of steps to change the record condition. (Default value 1~ End step)

User sets the conditions including accuracy, tool, X1, X2, X3 and X4 condition from the
start to end step.
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4.7.2. Speed modify

You can change the speed of several steps of the program at once.

(1) Select

Hi5 Controller Operation Manual

F[F1]: Service; — [6: Program conversion; — [2: Speed modify,
g
Fecerd end Record speed conversion izl ot
B> Source program = [BEEE Start step ~ End step = |1 = |
Target programn = |B88
Run to Pane sat
Method = (@) Speed () Ratio (") Change unit
Hiep Range = @A (D) Welding () Man-weld  (T)intp, off (7} Intp, an D
Unit = (@) mm/s Demsmin (s (@
|
Jog inch Speed I i Soft key
| 5
-
Quick Open User key
@ X

Help

PREWHEXT

(2) To save the changed setting, press the

Enter the eriginal program.[1 - 9629
f W

F[F7]: Execute; key. When you press the [ESC] key,

the changed data will not be saved.

Source program
Number of source program to change the speed.
(Default value is the program number currently selected)

Target program
Number of the target program to newly save after changing the speed
If the number is the same as that of the source program, it will be overwritten.

Start step ~ End step
Range of steps to change the speed. (Default value is 1~ End step)

Method: Decide the speed designation method.

Speed designation: Batch conversion of recorded speed

Percentage designation: When the speed unit recorded is the same as the designated
unit in [Unit], you can use this to convert to a specific percentage for the recorded speed
Unit conversion: Use this to convert the unit of the recorded speed

Range
Select from the range (steps) to change the speed whether to apply to all intervals or just
to the welding, non-welding, interpolation OFF (P) or interpolation On (L, C) part.

/ HYU
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Unit
If the [Method] is set to <Speed> or <Change unit>, then you can change the speed in the
set unit here. If it is set to <Ratio>, it will convert to the ratio of the percentage only when

the recording speed unit on the step is aligned.

Speed/Percentage (%) ; (Changes by the selection of [Method])
When the [Method] is set to <Speed>, it refers to the speed value and if set to <Ratio>, it

refers to the percentage value.
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4.7.3. Position modify

Hi5 Controller Operation Manual

You can change the coordinate system of the step location recorded with hidden pose.

(1) Select T[F1]: Service; — [6: Program conversion; — [3: Position modify .

Record cnd

g

Record pose conversion

Source program = W

Start step ~ End step

L

Manual out

iy

Target program = [388
R F;
e Coordinate = (@) Base () Awis e
tHidden pose of the step Is shifted. ) D
It P p
u X = |D,D i
Jog inch v o= [T mm Soft key
| 5
F A
o Rx = OO0 deg
RY = |EI.EI deg
QuickDpen User key
R RZ = |D.D deg
. A,

Help

PREWHEXT

Enter the original program.[1 - 9994]
[ T ———
(2) After entering the data, press the F[F7]: Execute; key. When you press the [ESC] key the
changed data will not be saved.

B Source program: Number of the source program to change

B Target program
Location where the changed program will be saved.
If the number is the same as that of the source program, it will be overwritten.

B Start step ~ End step
Range of steps to change the record location. (Default value is 1~ End step)

B Coordinate
Select the coordinate system to shift the location data recorded in the step. Base, robot,
tool and user coordinate systems can be shifted in Cartesian coordinate value and axis
can be shifted in axis angle.
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4. Service

You can change the coordinate system of the step location to record with hidden pose.

F4: Coordinate modify

(1) Select f[F1]: Service; — '6: Program conversion; —
%)
Flzcord end Record coordinate conversion eneal ot
@ Source program = |G Start step ~ End step = IW ~ [
Target program = |388
Run to Pane sat
Coordinate = (@)Base (D Fobot () Axis Qv OUn
QC@@ (It converts to new coordinate systern for the hidden pose.) D
|
Jog inch Soft key
E B
Ouick Open User key
3 Al

Help

PREWHEXT

Enter the eriginal program.[1 - 9629
f W

(2) After entering the data, press the T[F7]: Execute; key. When you press the [ESC] key the

changed data will not be saved.
B Source program: Number of the source program to change

B Target program
Location where the changed program will be saved.
If the number is the same as that of the source program, it will be overwritten.

B Start step ~ End step
Range of steps to change the record location. (Default value is 1~ End step)

B Coordinate
Select the new coordinate system to designate. You can select from base, robot, axis,
current user (U) and number designation user (Un) coordinate system.
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4.7.5. Coordinate conversion

After teaching a work piece <Figure 1> [Program 1], [Program 2] can be easily written for another work
piece <Figure 2> of the same shape as <Figure 1> without additional teaching by using Coordinate
Transfer, if <Figure 2> needs to be placed in another position.

<Figure 1> <Figure 2>
Figure 4.4 Coordinate conversion

To convert coordinates, three standard points are needed. In the original position, mark three standard
points on the work piece, and record the three points in [Program A]. After moving the work piece to the
other position, mark the same standard points in [Program B].

2 3 2
<Program A> <Program B>
Program A Program B
Conversion
2 3 1 2 3

reference program

Conversion amount calculation

Program 1 ‘ Program 2
)

Program to be 1 7
converted Conversion

Figure 4.5 Coordinate conversion Program
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By calculating Coordinate Transfer quantity from Program A and B and the standard three steps,
convert the source program [Program 1] to a new one [Program 2].

(1) Selection T[F1]: Service; — "6: Program Conversion; — '5: Coordinate transfer, .

g

Record cnd hhanual
ccccc Coordinate transfer e
B .'/) Source program E] |m Target program = |0
ol B
Coordinate conversion reference program
Run t: F: et
e Source 3 points program = ID Target 3 points program = [0 e
% {Convert the coordinate for the hidden pose,) D
|
Jog inch. Soft key
=
=
Ouick Open User key
5 A
Help PREWNET

Enterthe original program.[1 - 9999]
7 e e e e e e s
(2) After data setup, press f[F7]: Executey .
B Source program : Existing teaching program number (Program number of [Figure. 1])
B Target program
Program number to newly create by executing coordinate conversion (Program number

of [Figure. 2])

B Source 3 points program
Number of a program with 3 standard points (Number of [Program A])

B Target 3 points program

Program number in which the 3 points of reference for conversion are recorded ([Program
B] number)

Reference

® The teaching level regarding 3 standard points affects accuracy of a Coordinate Transfer
program. Teaching the 3 standard points should be as accurate as possible.

® The distance between the 3 standard points should be as far as possible.
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4.7.6. Mirror image

A program which sets the position of Axis S and that of wrist axis symmetrical can be drawn up. (Y-Z
plane is the center of the symmetry.)

Mirror Image is useful when the same motions (including body welding of vehicles, etc.) for two robots
on the opposite sides are required. After teaching a program to one robot, the other one on the opposite
side retrieves and converts the program by using Mirror Image. Then, a new program which sets the
symmetry about Axis S is created.

Figure 4.6 Source program — Converted program by using Mirror Image
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(1) Selection F[F1]: Service; — '6: Program Conversion; — "6: Mirror Image

N —__ .

Mirror image

E (2 Source program = [ Targetprogram = [0 l
(It converts to mirror image for hidden pose, )

Pane set

R
e TI = (@)Disable () Enable T2 = (@)Disable () Enable
o
Jog inch. Soft key
m
=
Quick Open User key
. Ar
PREWHET

Help

Enter the original program.[1 - 9023]

(2) Input data, press [[F7]: Execute;
B Source program : Number of the source program
B Target program : Number of a program to be created by using Mirror Image

B T1: Setas <Enable>, if the Mirror Image conversion of main axis is needed.
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Reference

® |f any axis exceeds soft limit in the process of Mirror Image conversion, such axis will be
indicated in ‘Range exceeded steps.’

i

Revordend. (e TR Manual out
: ,0 Source program = |W Target program = 0
(It converts to mirror image for hidden pose.)
Fante TI = (3)Disable () Enable T2 - (@ Disable () Enable Fane ==t
Sten) D
|
Jag inch. Soft key.
— & Range exceeded steps :2,4,5,End
=
Duick Open User key
- AI

PRENET
Enter the original program. [1 - 8903]

[T R N———
If ‘Range exceeded steps’ indicates ‘End,’ it means review is over. If ‘Range exceeded steps’
indicates ‘=>," it means there are more steps exceeding limit.

® Check which axis exceeds soft limit in person, and adjust it.

® Use the Mirror Image function for the same type of robots, because soft limits are different
according to each robot type.

® Set the standard position of encoder and 0 degree position of each axis to be the same for the
robots on the both sides.

® Use symmetrical guns and tools, or attach guns and tools symmetrically.
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4.7.7. Step copy
This is the function to copy part of the program to another program or to the same program. The
function recorded on the step is also copied at the same time and the step number designated with step
jump (GOTO, GOSUB) is also automatically changed.
(1) Select T[F1]: Service; — '6: Convert program; — [7: Step copy, .

- m -

Step copy
B 5,’/? Source program = [EE Start step ~ End step = 1 ~ |2 If
Target program = 0 Insert step = 0
Runt Fane st
e Copy methed = (@) Forward () Reverse e
|
Jag inch Soft key
m
&
Ouick Open User key
. Ar

PREWNET
Enter the original program.[1 - 9023]

7 o —————
(2) Enter the data and press the [ENTER] key. And then press the T[F7]: Execute; key to
complete the process.
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@ Reference

® The following picture shows the case of copying the forward and reverse direction to step 2 of
program 2 from step 2 to 5 of program 1.

Start step End step
Copy from the source program 1 2 3 4 5 6
(Program 1) —@—F0—0— —@—
Before
copying
Paste to the target program 1 5 3 4
(Program2) —0—0—0 0 —
Input step
3 4 5 6
After Program?2
copying
1 2 } 7 8
—@—0—0 90—
Figure 4.7 Copy step
Start step End step
Copy from the source program 1 i2 3 4 5 6
(Program 1) —@—0—0— —@—
Before U I T S B
copying
Paste to the target program 1 2 3 4
(Program2) —0—0—0—0—
Input step
New step No.é 3 4 5 6
After Existing step NJ5 o 4 - 3 o 2 1
- Program?2 ’
copying
1 2 J 7 8
—@—0—0—0—

Figure 4.8 Copy step in reverse direction
® Insert the program to after the insertion step number of the program to copy.

® Because the step that includes the END copies the END function as well, you may need
delete depending on the need.

® You cannot copy the program that is protected.

® If there is a step jump (GOTO, GOSUB) out side of the range to copy from the program to copy,
the number will not change and you must change after the coping is completed.
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4.8. System diagnosis
System Checking helps robot maintenance by inspecting the state of robots and controllers.

Selection [F1]: Service; — [7: System diagnosis; .

System diagnosis

7 KN

U
N
1: System varsion
Run ta its Fane set
B & Eror logging
B D
@ 3: Stap logaing
|
Jaginch. Soft key
m
{ =
QuickDpen Usar key
& A
Hel PREWNET
&P dter entering the item selection valuz, press the [ENTER] key |
;s

? i e s
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Hi5 Controller Operation Manual

This displays the system environment of Hi5 controller (Software version) and you can download the
new version for each component.

(1) Selection

Record ¢nd
-

Run to

F[F1]: Service,

g

— T7: System diagnosis

System version
Systern environment

Robot type

Vibration control =

T

Current

| GEILER]

[ —

[ Current page

Mew file to upgrade

(Robot axes:6, Total axes:8)

[Main  [MV30.07-00  [200811.28

[WUSEWHIEWE I none]

e [TVa0.07-000  [2008.11.25

[ AutaRun [
[ 5ound
[]Help
05 Build IZ 2z IZDDB, 117

[WUSEWHISWEinW batch version update}

[WUSEWHIS®E I none]

[WUSEYWHIE¥soundinone]

|WUSBWHi5WheIpW(n0ne)

1: System Version, .

Manual out
Tl
Pane set

(3

Soft key

User key
A

PREWHEXT

Page 1 (Robot type, main board, teach pendant, help, system environment)

Designate the new software file for the items to update the version and check by pressing the

[ENTER] button. When you press the
updated in order.

F[F2]: Ver. upy button, the designated items will be

B System environment
Robot type, number of basic axes, total number of axes including additional axis and
condition of anti-vibration control function application will be displayed.

B All page selection : Check all the items that can be updated in all pages.
B Current page : Check all the items that can be update din the current page.
B Current: This displays the current version and date of each device.
B New file to upgrade
When you want to upgrade the version of the device, you must designate the path and

name of the software file that you want to newly download. The software file must be
saved in T/P or USB memory.
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(2) Itis composed of total of 3 pages. You can move between pages using the
and [6: Next,

button.

4. Service

FIF5]: Previous

—— W el

Run to

fep

|
Jog inch

Quick Open

Run to

fep

|
Jog inch

Quick Open

System version

M

Current

[CJosp

Mew file to upgrade

Stored information at Flash ROM of Main Board

Updated date : |2DUS.DQ.DE 11361

[WUSEWHISWEInW(none]

System version
[ |iCurrent page: Current

[ Dot
[ ooz
[ Do
[ Do
[ blows
[ Dlo#s
[ Dlos?
[ olo#s

] Arc /F &1
[ A 1F 42
[ A 1A 43
[ A 1F 4

[ CC-Link
[ Crwy 147

Status OK!
D3P #1-1 [BOBIZVIE 93 [O0Z0TZ3T Hw #1: [BOBIZVE PLD: [VOS03
DSP #1-2 [EOGVIE ST [001Z3T
DSP #2-1 [ro infe, [ria nfa. i #2: [ro info, PLD: [noinfo,
D3P #2-2 [nonfo.  [nomfe.
[]8ys.l0 [WUSEWHISWEIn none]
S [nainfo, [no info, H# 2 [no info, PLD: Mo Flash

Page 2 (DSP, system 10 board)
Recond end W Ml it

Mew file to upgrade

HWw W

[nainfo, [nainfo, [nainfo, [#USEWHISWbin# none)
[naoinfo, [nainfo, [na info, [#USEWHISWbin#none)
[no infi, [noinfa, [na info. [WUSEWHISWhIn none)
[novinfo, [novinfo, Jno info, [WUSEWHIBWbin#(none)
[naovinfo, [navinfo, |na info, [#USEWHIGW bin#none)
[navinfo, [navinfo, [nainfo, [#USEWHIGHbin#none)
[nainfo, [nainfo, [nainfo, [#USEWHISWbin# none)
[naoinfo, [nainfo, [na info, [#USEWHISWbin#none)
[navinfo, [navinfo, [nainfo, [#USEWHIGHbin#none)
[nainfo, [nainfo, [nainfo, [#USEWHISWbin# none)
[naoinfo, [nainfo, [na info, [#USEWHISWbin#none)
[no infi, [noinfa, [na info. [WUSEWHISWhIn none)
[novinfo, [novinfo, Jno info, [#SEWHIBWbin#(none)
[naoinfo, [nainfo, [na info, [#USEWHISWbin#none)

Pane set

(3

Soft key

User key
A

PREWHEXT

Pane set

(4

Soft key

User key
A

PREWHEXT

Page 3 ((DIO, arc welding, CC-Link, conveyer interface board)
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Because the operating methods of the following items are similar, examples of only certain items will be
described.

4.8.1.1. Main board

1)

(@)

®3)
(4)

()

Prepare the USB memory with the new files to update the version with. It is convenient to
select the files if they are located in the following directory.

{USB Memory}/hi5/bin/hismain*.hdi

Install the USB memory to the teach pendant. When the USB memory device is recognized,
the icon will appear on the title bar of the teach pendant screen.

Enterthe T[F1]: Service; — '7: System diagnosis; — [1: System version; screen.

Locate the cursor on the main item and check with the [ENTER] key. <Current> row displays
the version and date of the current S/W installed on the main board.

Current Mew file to upgrade

WW30,07-00  [2008,11,28 [mtUSERHISWbint none)

The new file you want must be displayed in the <New file to upgrade> row. If the file you are
trying to select has the same path and file name as shown in the following table, you can
easily select the applicable file by switching the file name by pressing the "[F4]: Refresh,
key.

T/P software {USB memory}/hi5/bin/hi5tp*.exe
anboarsavare | 058 menostshiioman. o
DSP I/O {USB memory}/hi5/bin/sv5_*.hex
System I/O {USB memory }/hi5/bin/bd530v*.hex
User I/O {USB memory }/hi5/bin/bd580v*.hex
Arc Welding Interface {USB memory }/hi5/bin/bd584v*.hex
CC-Link {USB memory }/hi5/bin/bd570v*.hex
Conveyor Interface {USB memory }/hi5/bin/bd585v*.hex
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(6) When the file is located in a different directory, press the '[F3]: File select; key to open the
file selection message box to find the file. Set the cursor on the file you want and press the
[ENTER] key to display the path and name of the file selected from [New file to upgrade].

g
Record cnd = Wanual out
File manager
=P MName - | Size | Edit date | Pr.. | Description
~E hi5rnain300158, hdi obB 2007-12-26 T:E9:Sd __ main b/d s/w I
hi5main300160, hdi BMB  2007-12-28 02:03:22  __  main b/d sfw
hi5main300161, hdi BMB 2007-12-28 08 __  main bfd sfw
hiBmain300162. hdi GvB  2008-01-14 06:55:22  __ maln b/d s/w
Runto EMB  2008-01-2302:31:3 - maln b/d sfw Pane set
ain... SMEB  2008-01-1108:22:44  __  main bfd s/w
hiksim300160. hdi EMB 2007-12-28 016614 __ main sim, s/w
It : hiBsim300162, hdi BMB  2008-01-14 0T:2450  __  main sim, sfw D
|
Jog inch Soft key.
=
=
Duick Dpen User key
R < > A'
File type |AH file (x, =) ]
Help Move sereen: [¢][ 5], Select: [ENTER][], End: [ESC] FremEt

(7) Now pressthe [[F2]: Ver. upy
For updating the main board version, the following message will be displayed first. If the cable
is connected to the common Ethernet port of the Hi5 controller cabinet, you must separate the
cable as the main board will not be properly upgraded. (To update the version of other devices,
you do not have to separate the cable.) Also, the motor must be in OFF condition.

Common Ethernet cable must be separated!
* ) After checking press the ESC key to proceed.

When you press the [ESC] button, the version upgrade will start. For the main board, the unit
will automatically be rebooted when the upgrade is completed.

Version up

Froceeding version up, Do not touch anything
é and_wait,
WUSBWHIEWhin¥hiftp010110e, axe

472

[NNNNENNNNRNRRNNNNEN
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4.8.1.2. Teach pendant batch version update

(1) If you see the following, it is in teach pendant batch version update mode. This is the function
to update the version of the teach pendant software of various language versions in a batch.
(Only the teach pendant of all devices for Hi5 Controller has software files by language.)

[VT/E  [TVOTG-10  [P00805.23 [WUSEWHEWhinWibaich version update)

(2) You must have the new software files prepared in the USB memory according to the following
directory structure. It doesn’t matter what the name of the subfolder is and as long as the file
name starts with ‘hi5tp’ and has an extension of exe, it will be recognized as the software file
for teach pendant. Folders not including any part of hi5tp*.exe will be ignored. That is,
subfolders must exist with only 1 file for each language at the bottom of {USB}/hi5/bin/. (If
there are more than 1 software files included, only 1 file will be used for the update.)

= UsE
255 HIE = TP
B BIN o hisitp™ oxe » =05 [EI
59 ENG - hiStp™=_ang.exe +I 7 ENG
5 CHNM = higtp™_chn.exe -+ CHN
..... — KIOR e hiﬁtp“*“*_knr.exe ~+ J KOR

(3) After checking by pressing the [ENTER] key, press the f[F2]: Ver. up;, to execute batch
version update for all folders. That is, language folders will be created under the bin/ folder of
the teach pendant flash memory and the software files will be copied.
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4.8.1.3. Teach pendant single version update

1)

(@)

3)

Every time you press the T[F4]: Refresh; key, the software file name for teach pedant at the
bottom of {USB}/hi5/bin/ will be displayed in order. (When all file names are displayed, it will
return to batch version update mode.)

[T7F:  [TVOT.02-10  [2008.0523  [WUSBWHISWbInwhicp 010203, exe

When you press [SHIFT]+ T[F4]: Refresh; , you can switch to the sub folder. Every time you
press the T[F4]: Refresh; button in this condition, the file name of the applicable sub folder
will be displayed in order.

[V|T/E  [TVO1.02-10  [008.0523  [WUSEWHISWDInACHIWEpOT010c, exe

After checking by pressing the [ENTER] key, press the T[F2]: Ver. up; to execute single
version update by using the indicated file.

" USB
B HIE E' T/P
=5 BIN =0 Bl
L ENG e histp™*_ang.exe 4 ENG
LS CHN = CHN
...... — KOR -4 KOR

4.8.1.4. AutoRun

This is the AutoRun utility for automatically executing the execution file of the teach pendant. New
version will be executed when you completely reboot the controller after the version update.

[ At [wi1,24 [wUSBERHIE#binhibautorn, exe |v01,24
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4.8.1.5. Sound effect, help

(1) The version update for sound effect and help function is done by copying the entire folder and
not just 1 file. Create a new folder for the new version in the directory as shown in the following
figure in the USB memory, and then connect the USB memory. (You cannot change the
directory.) If you do not see the (none) message, it means that it is recognized correctly.

|USBEWHIE soundinone)
[WUSEWHISWhelpWinone)

When not recognized

|MUSBHIS soundw
[USEWHIEhelpiy

When recognized

(2) After checking by pressing the [ENTER] key, press the "[F2]: Ver. up; to update the version.

@ Reference

) FR286: System version display; of R code has the same function.

® To update the version, the motor must be turned OFF.

® When upgrading the version of the main board, external Ethernet cable must not be
connected to the common Ethernet connector.

® \When the version is upgraded, it may reboot the system, if necessary.
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4.8.2. Error logging

History of error and warning is indicated. When an error occurs, details, time, program number, step
number, axis data and input/output state can be checked. One hundred times of Error logging can be
recorded. History can be initialized by pressing T[F1]: Remake]; key. Cause of error and restoration
work can be precisely determined by referring to history.

(1) Selection — 7. System diagnosis; — T2: Error logging

Record cnd _

F[F1]: Service,

Error logging izl ot
D} # ‘ Code | Message ‘ Date | Time | Frog | Step | ~ 1
- £ 1 Arm angle big 05 o E iy
2 E1101 | T2 Axis)Sott limit excesded 2000MM/2z | OE0508 | POSSS| SOMM
e 3 E1101 | T1 Axis)Soht limit exceeded 2000MM/22 | 020508 |FPOSES| SOMM Pane et
4 E1101 |R1 Axis)Soft mit exceeded 2009M01/22 | OE0S508 | POSSS| SOOM
§ E1101 |B Axis)Soft limit exceedad 20000122 | 00508 |FPOSES| SOMM D
93@@ 6 E1101 |R2 Axis)Soft mit exceeded 2009MM/22 | 00508 | POSSE| SOM
7 EN101 |V Axis)Soft limi exceaded 20000122 | 00508 |FPOSES| SOMM
— Jog inch 8 E1101 |H Axis)Soft limit exceedsd 2000MM/22 | 03:0508 |POSSE| SOMM Sot key
- 9 E1101 |5 Axis)Soft limit exceedad so0oMM/zz | Om0S08 | POSEB| SOMM
{_: 10| E1111 | Armangle is too big 2000M01/21 | 054352 | FOSSS| S001
— 11| E1101 | T2 Axis)Soft limit exceeded 2000721 | Dm4msz | POSES| SOMM
12 E1101 | T1 Axis)Soft limit exceeded 2000021 | OZ:43:52 | POSEB| SOMM
Ouick Open 13| E1101 |R1 Axis)Soft imit excesded 2009M1/21 | Om43:52 | POSES| SOMM User key
— 14 E1101 | B Axis)Soft limi excesdad 200021 | OZ:4mSz | POSES| SOMM
L' 18 E1101 |R2 Axis)Soft mit exceeded 2009721 | 04352 | POSSE| SOM AF
16 E1101 | W Axis)Soft limh exceaded 200021 | OZ:4mSz | POSES| SOMM
17| E1101 | H Axis)Soft limit excesded 2000M0M/21 | 03:4352 | POSSE| SOMM
Help 18] E1101 |5 Axis)Soft limit excesded 00801 /21 nm:4362 | POSES| SO0OM @ FArEWMET

(2) When you select a specific error item, and click on one of
F[F5]: Private input; ,

outputy ,

F[F4]: Axis datay |,

F[F2]: Public input; ,

F[F3]: Public

F[F6]: Private outputy , you can check

the status in case of an error. For example, if you select T1: E1111 Arm angle is too big; with
the arrow key and press the T[F5]: Private input; key, the following screen will be displayed.

Record cnd _ Wanual out

Error logging / Private input signal

f /‘) ( Made switeh (ALD) | Made suitch (Wanuan Made suwitch (Remate)
= |
L Meter on (TP) Motor on (Externsl) Start (TP} Stop (TP Ly
TP Enabling switch M1 (Frethargs) ME2(Mators Power)
Safety guard {Auto) Safety guard (General) Emergency stop (TF) Emergency stop (OF)
Run to Pane sat
Emergency stap (Ext) Limit (wer-Travel) Limit (Cwer-Travel) add
Lift ais behLimit {Arm) Limit (Swer-Travel) sxp. Mater overheat (TS) Matar owerhsat (TSE) D
93@@ Check Brake voltage Cverload (Matars) Cwerload (Comtrall
- Overload (Brakes) Overload (SWFS) FLT(AMF Fautt) OV{AMF Overvohags)
Jog inch LW AMP Undervokage) QT{AMP Owercurrent) SV _BK (Serve brake) JSVOM (Servo ON) Sot key
Converter type FIICN Check OF board ESCAPE
| 5
— Reservation 1 Reservation 2 Reservation 3 Reservation 4
Ouick Open User key
= A
Help FREWNET
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@ Reference

® Selection [[F1]: Remake; , and the following message appears.

Error; logging

@ Re-create record file?

[ VES ] l MO l

® When you select the [Yes] key, all Error record created up to now will be deleted and reset.
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4. Service

4.8.3. Stop logging

Stop logging of a robot is indicated. When stop command or emergency stop is inputted in a robot in
operation, input details, stop time, program number, step number, axis data and input/output state are
indicated. This information can be referred to for robot repair. One hundred times of Stop logging can

be recorded. History can be initialized by pressing

"[F1]: Remake; key. (Refer to ‘Error record.’)

(1) Selection F[F1]: Service; — [7: System diagnosis; — "3: Stop logging

Record cnd _ Wanual out

Stop logging

Date | Time | Frog | Step |

= # | code | Message
= |
£ red from the c P05 01 Ll
2‘ 10 |5mp was emtered from the cortrol panel ‘ 2008122 | 10:25:04 | PU555| som |
Pane sat

Run to

e B

|
Jog inch Soft key
| 5
{ =~ En
Quick Open User key
£ A
Help PREWNET

; R Fublic input

Priuate input Priuate output

Public output

(2) When you select a specific stop item, and click on one of [[F2]: Public input; , F[F3]:
Public outputy , T[F4]: Axis datay , F[F5]: Private inputy; , T[F6]: Private output; , you
can check the status in case of an error. For example, if you select [1: S-10 Stop was
entered from the control panel; with the arrow key and press the [[F6]: Private output;

key, the following screen will be displayed.

Record cnd _ Wanual out

Stop logging { Private input signal
f /) ( Made switeh (ALto) | Made suitch (WManuan Made switch (Remate) -
- |
£ Moter on (TF) Motor on (External) Start (TF) Stop (TF) Ll
TP Enabling switch M1 (Frethargs) MEC2(Mators Power)
Safety guard {Auto) Safety guard (General) Emergency stop (TF) Emergency stop (OF)
Run to Pane sat
Emergency stap (Ext) Limit (wer-Travel) Limit (Cwer-Travel) add
Litt axis bahLimi (Arm) Limit (Ower-Travel) exp. Matar overheat (TS) Motar overheat (TSE) D
93@@ Check Brake voltage Cverload (Matars) Cwverload (Cartral)
- Overload (Brakes) Overload (SWFS) FLT(AMF Fautt) OV{AMF Overvohags)
Jog inch LW AMP Undervokage) QT{AMP Owercurrent) SV _BK (Serve brake) JSVOM (Servo ON) Sot key
Converter type FIICN Check OF board ESCAPE
| 5
— Reservation 1 Reservation 2 Reservation 3 Reservation 4
Ouick Open User key
5 A
Help FREWNET

Fublic input

Fublic output

Friuate input

Friuate output

4-93

/ "HYUNDAI

HEAVY INDUSTRIES CO..LTD.



Hi5 Controller Operation Manual

@ Reference

® When you select T[F1]: Remake, , the following message will be displayed in the frame.

Stop record

@ Re-create record file?

[ VES ] l NO l

® When you select the [Yes] key, all stop record created up to now will be deleted and reset.
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4.9. Date, time setting
Date and time of controller can be changed.

(1) Selection [[F1]: Service; — 8: Date, time setting; .

i

Record cnd = = htanual out
Drate, time setting

GEW . January 22, 2009
=] —
Time =  JI0:AT07 A6 =
Runto Pane set
Tep E
u

Jog inch. Soft key
m m
(= -
Quick Open User key
& A

PREWHET
Wz using the [SHIFT]+Jeftiight], and set up the walue using [SHIFT]+up/danm]

’ lllillillillillilliﬁﬁﬁl
Press the arrow key [11][{] to cursor between the date and time.

(@)
®3)

day, and the cursor on the time moves from AM/PM, hour, minute to second.
(4)
®)

4. Service

When you press [SHIFT] + [<=][=>], the cursor on the date moves from year, month, date to

Set the cursor to the item you want and press [SHIFT] + [11][{] to change the value.

When you set the cursor on the date and press the [ENTER] key, the calendar will be

displayed. Use the cursor key to select the date and press the [ENTER] key again to set the

selected date.

Date, time setting
Day = | Thorsday . Janoary 22, 2003 (=]
KBl January 2000 I3
Time =

S M T W TF 5
2820 20 3 1 2 3
4 5 A 7 8 910
11 12 13 14 15 16 17
18 19 20 21 EEf oz 24
25 25 27 28 29 30 ;N
12 2 45 6 7
Today: 1f22{2009

(6) When you press the
information will be saved.

F[F7]: Complete; after entering the date and time, the changed
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4.10. Applet

For special requirements for special robot construction difficult to correspond with the common
functionality of Hi5 Controller, you can create and execute an Applet, a separate Add-on execution file.
Applet for Hi5 Controller must be created and registered in accordance with the set specification and it
cannot be guaranteed to run normally, if it does not comply the rules.

For detail, please contact the service center.

Whenyou [[F1]: Service; — [10: Applet; , Applet management screen will be opened

EN—— m— .

Service ﬂ L
> | skl [y
= |
il N
1: Manitaring =] 0 Date, time setting
Run to I Pane sat
@ 2: Register O 9: Ppplication program
@ 2: \ariable l:l 10: Applet
|
Jog inch Soft key
- @ 4 Data note ';’]: 11: Teach pendant eption
t =
m 5: File manager
Quick Open Usar key
o 0 6 Program conversion
= A
=0
u 7: Gystem diagnosis
Hel PREWNET
EP PAdter entering the ftem selection valuz, press the [ENTER] key. l

? e s w ——
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4. Service

4.11. Teach pendant option
This is the screen to set only the function related to the user interface of the teach pendant itself.

(1) Select [[F1]: Service; — "11: Teach pendant option; .

i

Record cnd = Whanual out
Teach pendant option
: /) Mouse cursor display = e |
E’r ol gy
Sound valurne = 37
Ranta Fane st
Low High D
St
- ==
- Screen = EE K
Jog inch. o Soft key
=
=
Ouick Open User key
. A.
Help PREWHET

Set display to mouse cursor,
/;

B Mouse cursor display
Even though you can execute all the operations using the key pad and touch screen, you
can connect the mouse to the USB terminal at the bottom of the teach pendant. At this
time, check this option so that the cursor of the mouse can be displayed.

H  Sound volume:
This adjusts the volume of the sound effect generated through the speakers of the teach
pendant..

(2) Setthe date and pressthe [[F7]: Complete; key. The setting is saved on the teach pendant
itself and not on the main board of the controller.
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5. Condition setting

Condition setting is the menu to set the operating condition of the program.

Changing the setting value does not change the content of the program. But you must be careful
because the operation and speed of the robot will change according to the set value. Also the set
condition values will be saved in an internal system file (ROBOT.CON) so that they are maintained
even when the power is interrupted. If you have condition setting values set up temporarily, please
return it to the original setting.

Pressthe T[F7]: Cnd.set; from the initial screen of manual or auto mode to see the following screen.

Resard end. - K SEHting h nanual out
; 2 1: Operation cycle type E @ 1Cycle () Continuous l
L. m
2! Step fwd/bwd max, speed = |2DD mm,s
EN— 3: Function during step fwd/bwd = () Off @ 0n (J1on E—
4! Playback speed ratio o % D
Gad 5 Fobat lock ()Disable  (3)Enable
™ G Interpalation base (®) Robot tool () Stationary tool
Jog inch Soft k
o T Select user coordinate h e
| 5
{'i By
Ouick Open User key
. A.

Select the opersting mode

PREWHEXT

Reference

® Move the cursor to this item. When entering a number, enter the number in the input frame.
Key in the number using the [Number] key and press the [ENTER] key to reflect the input.

® \When you select one of the items used with the radio button and press the [SHIFT]+ Arrow
key ([->],[<-]), the highlighted bar moves and is immediately reflected.

® Condition setting data is saved in control constant file (ROBOT.CON).

® You can make changes to the control constant file (ROBOT.CON) even when the file is
completely protected.
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5. Condition Setting

5.1. Operation cycle type

This decides the method of automatically operating the prepared task program. There are two methods
for the auto operation; 1 cycle and repeat. This must be set before the auto operation.

Select f[F7]: Cnd. set; — T1: Operation cycle type; from the initial screen of manual or auto
mode.

B 1Cycle
This will operation the work program for one cycle when you press the move button.
(The robot will stop at program end.)

B Continuous
This repeats the prepared program and operation continuously.
(The robot will stop when there is an external stop operation.)
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5.2. Step fwd/bwd max. speed

The robot can move in the speed of 1 ~ 250mm/s during step forward/backward movement in manual
mode.

Select f[F7]:Cnd.set; — T2: Step fwd/bwd max. speed; from the initial screen of manual or auto
mode

Reference
([ J

When the maximum speed of step forward/backward is set to 250,

(» When the recorded speed of the step is 250mm/s or higher, the robot will move at a
speed of 250mm/s during step forward/backward.

@ When the recorded speed of the step is 250mm/s or below, the robot will move at the
speed recorded in the step.

® For MANUAL full speed mode on the operating panel of the controller

@ [STEP FWD/BWD] key: Operate the robot in the same method as MANUAL mode.
@ [SHIFT]+ [STEP FWD/BWD] : Operate the robot in general AUTO operation speed.
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5. Condition Setting

5.3. Function during step fwd/bwd

This decides whether to execute the function recorded within the program for step forward/backward in
manual mode. This can be set in 3 ways; Off, On and | On.

Select "[F7]: Cnd. set; — 3: Function during step fwd/bwd; from the initial screen of manual or auto
mode.

B Off : This only executes the work program end function and ignores all other functions.
B On :This executes all the functions recorded within the work program.

B | On: This only executes the input signal standby function and program end function.

@ Reference

® For step backward movement, all other functions besides the input signal standby function are
not executed.
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5.4. Playback speed ratio

For the speed recorded on the step during AUTO operation, the moving speed of the robot varies with
the percentage of the range of [1 ~ 100]%. The speed value recorded on the step of the work program
does not change.

From the initial screen of MANUAL or AUTO mode, select f[F7]:Cnd.set; —  4: Playback speed
ratiog .

@ Reference

® For low speed operation mode by external input during AUTO operation, the AUTO operation
speed percentage is not applied. At this time, the maximum speed of step forward/backward
will be applied.
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5. Condition Setting

5.5. Robot Lock

This plays back the program without actually moving the robot. By using this function, you can check
the input/output condition with peripheral devices, soft limit and cycle time etc.

Select f[F7]:Cnd.set; — 5:Robotlock; from the initial screen of manual or auto mode.

Reference

® Whenyouset 'Robotlock = <Enable>; , yellow lock icon as “H#995-00 il pe displayed
with the robot on the status display window in MANUAL or AUTO mode.

58 Mech
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5.6. Interpolation base

Interpolation reference is the function to select the interpolation operation of the tool end when
manually operating robot using the jog. There are two tool reference, the robot tool and stationary tool.
The general interpolation method of the robot is the robot tool interpolation.

Select T[F7]:Cnd.set; — T6: Interpolation base; from the initial screen of manual or auto mode

B Robot tool : Interpolation is done based on the tool attached to the robot’s end.

B Stationary tool :
Interpolation is done based on the tool attached to the fixture such as the floor.

@ Reference

® When selecting the interpolation reference as stationary tool, =T sign is displayed on
the top and you must set the stationary tool coordinate system. Refer to the setting in  T[F2]:
System; — [2:Control parameter; — [7: Coordinate Registration; — '2: Stationary
tool coordinate; .

® To select the stationary tool number during AUTO operation, use the SELPTNO command.

® For detail content, refer to “Stationary Tool Interpolation Function Manual”.
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5. Condition Setting

5.7. Select user coordinate

When manually operating the jog based on the user coordinate defined by the user, select the user
coordinate number for Cartesian operation. At this time, the robot executes the orthogonal coordinate
operation in X, Y and Z axis direction of set user coordinate. Also when using the monitoring function,

the X, Y and Z coordinates of the tool end displayed in the screen is displayed in coordinates in user
coordinate system.

Select T[F7]: Cnd. set; — T7: Select user coordinate; from the initial screen of manual or auto
mode.

5-9 / "HYUNDAI

HEAVY INDUSTRIES CO..LTD.



Hi5 Controller Operation Manual

Reference

If the user coordinate system number is set to “0”, the operation is canceled for the user
coordinate and the orthogonal operation and monitoring is done in the robot coordinate.
4+

¥, Crd

CART. s displayed on the top of the screen. When you select the axis data monitoring,
the following screen will be displayed.

Data of each axis
FAagle Coordinate

1144.845 deg

1242.000 deg 114.8
1024.000 deg 7957
1536.000 deg 90.0
-1549 960 deg -26.1
1843.200 deg -94.3

-1843.200 mm
-1843.200 mm

Number besides 0 displayed on the edit box is displayed as the number off the coordinate
system registered as user coordinate system in the registration process of '[F2]: System; —
2: Control parameter; — '7: Coordinate registration; — 1: User coordinate; .

Crd

When you select the user coordinate system number,  “**"! s displayed on the top of

the screen. When you select T[F1]: Service; — [1: Monitoring; — [1: Data of each axis;,
the following screen will be displayed. At this time, the changed coordinate value by [Axis
operation] key changes to the value based on the user coordinate system.

Data of each axis

1144.345 deg

U-Coordinate

1242.000 deg 114.8
1024.000 deg 795.7
1536.000 deg 90.0

-1549.960 deg -26.1
1843.200 degq 943

-1843.200 mm

-1843.200 mm

® For the user coordinate registration, refer
parameter; — T7: Coordinate registration

to the

F1: User coordinate,

F[F2]: System; — T2:

Control
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6. Application condition

Hi5 Controller Operation Manual

Applied condition is the menu to set various applied functions (Welding, handling, internal PLC etc.)
during automatic operation of the program. Changing the setting value does not change the content of
the program. Also the set condition values are saved in the internal system file (ROBOT.CON) of the
controller and are maintained even when the power is interrupted. If you have changed the condition
setting temporarily, please set the values to the original setting.

Select
Condition;

F[F7]: Cnd. set;

see the following screen.

Record ¢nd

B>

Run to

Gad

|
Jog inch

-

Quick Open

from the initial screen of manual or auto mode. You will see the
label on [F1] key in the condition setting screen. Press the

FIF1]: App. cnd,

Apply candition
1t Search reference pose record
2. Search range
3 Qutput{DO) signal clear
4: Online shift register clear

5 Embedded PLC mode

@
0
(") Disable
() Disable

Y Ston

O ot

(@

(®) Enable
(@) Enable

() R-Stop (@) R-fun

Select whether the record the reference location data to use the search function

? -

@ Reference

h hanual out
m
Pane sat
() Fun
Soft key
User key
A

PREWHEXT

F Application
and you will

® Move the highlighted bar to the item. When entering numbers, enter the numbers in the editor
box. After entering the numbers you want using the [Number] key, press the [ENTER(YES)]
key to reflect the details.

® After selecting one among the items used with the radio button, press the [SHIFT]+ direction
key ([->],[<-]) to move the highlighted bar to reflect the change immediately.

® Condition setting data is saved in control constant file (ROBOT.CON).

® You can make changes to the control constant file (ROBOT.CON) even when the file is
completely protected.
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6. Application Condition

6.1. Search reference pose record
This function automatically records the reference location to execute the robot search function. After
completing the teaching process including the robot search function, if you set this condition to ON and
play back 1 cycle, the reference location of the work object is automatically recorded.

Select T[F7]: Cnd. set; — Ff[F1]: App. cndy — T1: Search reference pose record; from the
initial screen of manual or auto mode.

B Off : Do not use the robot search reference pose record function.

B On: Use the robot search reference pose record function.

@ Reference

® If you set the robot search reference pose record function to ON, you will see the “?” on the
top left side of the screen.

® The AUTO operation speed to record the robot search reference pose data and common
AUTO operation speed must be the same.
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6.2. Search range
This decides the range to search when using the robot search function.

Select f[F7]: Cnd. set; — [[F1]: App.cnd; — T2: Search range; from the initial screen of
manual or auto mode.

Reference

® X can be set from 0.0 to 3.0 and the range setting is as follows.

Record point Record point
| «— L — | « X — |
° ° |

| — Search range = L(1+X) — |
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6. Application Condition

6.3. Output(DO) signal clear

When executing the work program head(0 Step), this decides whether to initialize the general user
signal and welding condition signal that is currently being sent out.

Select T[F7]: Cnd. sety — T[F1]: App. cndy; — [3: Output(DO) signal clear; from the initial
screen of manual or auto mode.

H Disable
When executing the work program head(0 Step), this does not initialize the public output
signal(DO) and welding condition signal.

B Enable

When executing the work program head(0 Step), this initializes the general output signal(DO)
and welding condition signal.

Reference

® This does not operate in the work program head (Step 0) executed by CALL or JMPP
command.
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6.4. Online shift register clear

When executing the work program head(0 Step), this decides whether to initialize the register content
for shift of the online shift register group.

Select T[F7]: Cnd. set; — T[[F1]: App. cnd; — 4: Online shift register clear; from the initial
screen of manual or auto mode.

B Disable
When executing the work program head(0 Step), this does not initialize the content of the
online shift register group.

B Enable
When executing the work program head(0 Step), this initializes the content of the online shift
register group.

Reference
([ J

This function decides the initialization of the content of online shift register group. Unlike this,
content such as XYZ shift register or online shift buffer etc. is always initialized when
executing work program head(0 Step).

® This does not operate in the work program head(Step 0) executed by CALL or JMPP
command.
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6. Application Condition

6.5. Embedded PLC mode

This sets the mode to control the Embedded PLC when controlling the input/output signal using the
embedded PLC. There are 4 types for Embedded PLC mode; stop mode, R-stop mode, R-run mode
and run mode. Please referto "Embedded PLC Function Manual, for more details.

Select T[F7]:Cnd.set; — f[F1]:App.cnd; — [5:Embedded PLC mode; from the initial screen
of manual or auto mode.

B Stop : This stops the embedded PLC operation. (DI, Y, R relay are cleared with the Stop.)

B R-Stop(Remote Stop)
This is the remote mode and stops the embedded PLC operation from HRLadder of PC
connected to the controller. (DI, Y, R relay are cleared with R-Stop)

B R-Run(Remote Run)
This is the remote mode and stops the embedded PLC operation from HRLadder of PC
connected to the controller.

B Run: The controller operates the PLC program downloaded to controller.
This is enabled only for the monitoring in HRLadder of the PC.

Reference

® This function operates only when the dip switch number 5 of the BD510 main board is turned
on. When it is turned off, the following information message is displayed.

Resord ond. mﬂ h .Manual out.
= o
b= | 1! Search reference pose record = ol On i
[ P @ O
2i Search range = 0
R 3 Output(DO) signal clear = ()Disable (@) Enable (e 5
4 Online shift register clear = ()Disable (@) Enable D
Gad
ot Embedded PLC maode X Run
- PLC cannot be executed (Dip SW5=0ff)
Jog inch. Soft key.
-
=
QuickOpen User key
. A.
Help FREWHNET

Selzet whether the record the reference location data to use the search funetion.

? -~
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Record cnd htanual out
e |t
= i
- 1
1: User environment
Pane zet

Run to

2: Control parameter

2: Robot parameter

Gad

EBD X & M X =

|
Jag inch. Soft key
. 4: fpplication parameter
=
=
5 Initialize
Ouick Open User key
D 2 Anomatic constant serting ‘
. F
| ‘

Hely PREWHERT
&P Ater entering the ftem selection valuz, press the [ENTER] key. I
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7. System setting

7.1. User environment
This is the function for the user to set various conditions to execute necessary tasks.

Record end hanual out

User enviranment
r

(O Robot (7 axis ou Qlun U

i Pose record type =

2: Cursor change on auto mode = (8) Disable (") Enable

Run t . P: et
e 3 Confirm delete command = (DDisable  (3)Enable e
Gad 4 WAl T(DLW) release = (@ Disable  (7)Enable D

- B: Programn strobe signal use = @ Digable () Enable
By f: Ext, update of playhack prag, = (@) Disable () Enable Sitey
= T: Callision sensor
=
£1) Sensor = (®)Em, stop (O 5top
Quick Open (2) Signal logic = () Positive (@) Negative User ey
—
= 8 P+ Coordinate = (@) Bass (O Robot () Axis Ou On AF
9: P~ Selection = (@ Comrmand () Current
Help Vihen you press the [Resond] key. the lacation of the robot is recorded a5 hidden pose and selest the location recording form of the step duringthis | =
? o
Record cnd - hianual out
User environment
‘
10: Manual oper. for stop signal in = ) Disable ® J_‘_
11: Teach pendant disconnect = (@ Disable () Enable
Run to Pane sat
@ 2
|
Jog inch Soft key
=
2
Ouick Open User key
—_
= 'y
Help FREWNET

Select whetherto prohibit or permit manual opertion of the robot when the stop signal is entered

‘? &8 Frevious T
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7.1.1. Pose Record Type

When you move the robot and press the [REC] key, the position of the robot is recorded in a hidden
position. This function sets the robot’s recording position.

Base: The position is recorded based on the base coordinate.
Robot: The position is recorded based on the robot’s coordinate.
Axis : The position is recorded in axis angel value.

U

This sets the position in the user coordinate when the user coordinate number is not set. This
method can set any position based on any user coordinate nhumber through User Coordinate
Registration/Selection function.

Un
This records the position based on the currently set user coordinate number. Because this
follows the currently set user coordinate, you must change the same coordinate to move or
chance the coordinate.

7.1.2. Cursor change on Auto mode

This function decides whether to permit the arrow keys in auto mode to be able to move the current
step or a function. For safety reasons, it is recommended to have it disabled.

7.1.3. Confirm delete command

This function decides whether to ask and confirm with the user when a command is deleted in the
manual mode, that the selected command will be deleted.

7.1.4. WAIT(DI/WI) release

This function decides whether to force cancellation or not for signal waiting when  F[F3]: WAIT rel.
key is pressed for the waiting input signal or welding completion signal during manual or auto mode.
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7. System setting

7.1.5. Program strobe signal use

When you receive the external digital signal and select the external program, this function decides the
time the external program is selected.

B Disable : Only reads the external program selection signal and selects the external program.
B Enable

Reads the external program selection signal at the timing the program strobe is entered to
select the program.

7.1.6. Ext. update of playback program

When editing the program externally (PC) for the program currently in playback, this function decides
whether to execute this or not.

/!\ Warning

® Editing the program currently in playback and downloading it with the controller has a fairly
dangerous aspect. Please consult the engineer before using this function.

7.1.7. Collision sensor
When the collision sensor is operating, this function decides the method to stop the robot.
(1) Sensor
B Em. Stop
When the collision sensor operates, it sets the operation preparation to OFF and stops
the robot.
H  Stop
When the collision sensor operates, it sets the operation preparation to ON and stops the
robot.
(2) Signal logic

B Positive : This sets the input signal logic of the collision sensor to positive logic.

B Negative : This sets the input signal logic of the collision sensor to negative logic.
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7.1.8. P* Coordinate

You can designate the coordinate system when using the pose formula (P*) obtained from the current
location of the robot from the work program.

7.1.9. P* Selection
You can designate whether to obtain the command value of the robot or the current value of the current

location when using the pose formula (P*) obtained from the current location of the robot from the work
program.

7.1.10. Manual oper. for stop signal input

This sets whether to enable jog operation when external stop signal is entered.

7.1.11. Teach pendant disconnect

You can separate and use the teach pendant during automatic operation that uses external motor ON
and external operation.

But because the emergency switch and mode conversion switch are separately connected through a
signal wire to the teach pendant, you must appropriately wire this signal wire.

Connect CNRTP connector pin #9 (Auto) to #2 (M1) and pin #5 (Emergency stop 1) to #2 (M1), and use
the exclusive CNRTP connector with pin #6 (Emergency stop 2) connected to #1 (P1) instead of the
teach pendant.
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7.2. Control parameter

| T ———————————

Control parameter ﬁ L ,
iSystemd |
!}
B
7 1: Control envirenment satting y 2: Reservad program xeeution
Run ta Pane set
|,__" 2 InputdOutput signal setting i!-i 9: Netuork
=0 2 seralpor
|
Jaginch. Soft key
B J 4 Robot ready candition
=
=
ﬁ 5: Registration of hame position
QuickDpen User key
— —hl & Shift limit
= “F

r

~

% 7: Coondinate registration

Hely PREWHERT
&P Ater entering the ftem selection valuz, press the [ENTER] key. I
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7.2.1. Control environment setting

Hi5 Controller Operation Manual

This function sets various conditions of the controller and executes the necessary work.

Record ¢nd

Run to

Gad

|
Jog inch

Quick Open

Record ¢nd
B
57

Run to

Gad

|
Jog inch

Quick Open

Control environment setting
1: Return to the previous position
(1) Limit for return
(2 Lirnit for errar detection
20 EMD relay output time

3t Interlock errar timer

4: Error output to the outside
(1) Seral output
(2) Qutput type

5! Power saving function
(1) Waiting time

B: Gain change at low speed
(1) Speed at interpolation off

(2) Speed at interpolation on

Select whether to uge the function.

Control environment setting
T: Embedded PLC execution fime
8: Position error checking in waiting

(1) Detection level

9: Modhus environment setting
(1) Transmission mode

(2) Slave address

Set the PLC execution time.[0.5 - 10.0]

(@) DisablE () Enable
10 mm

100 mm

1 H

5] 5

(@) Disable (O) Portl
() Disable (3) 8 bit
(") Dizable (@) Enable
[F min

(") Dizable (@) Enable
| T

IT mm/s

] ms / 20ms
(@) Disable () Enable

1000 bit

@ #scl
—

ol

&8 Frevious

() Port2
) 16 bit

Complete

Manual out

Pane set

(3

Soft key

User key
A

PREWHEXT

Manual out

Pane set

(4

Soft key

User key
A

PREWHEXT
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7.2.1.1. Return to the previous position

When the operation preparation is turned Off by emergency stop or other hardware error, the robot will
free fall. This function recovers the robot to return to the previous location automatically because the
robot can free fall by the weight of the robot.

B Limit for return

This sets the limit the robot can recover after the free fall. When the robot falls freely over this
set value, a warning message will be displayed.

B Limit for error detection

This is to prevent interference with the peripheral devices. When the robot falls freely over the
value set here, an error is generated and the robot cannot be operated without designating the
step.

7.2.1.2. END relay output time

This function set the wait time after executing program END until the program head is executed again
during program execution in continuous AUTO mode,

7.2.1.3. Interlock error timer

This function sets the maximum wait time of the input signal. When the time of input signal wait
condition during playback exceeds the regulated time, it outputs interlock error signal. This regulated
time is the interlock error time.

Interlock error signal is the signal assigned from f[F2]: System; — [2: Control parameter; — [2:
Input/Output signal setting; —  T4: Output signal assigny .
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7.2.1.4. Error output to the outside
This function outputs the detected error number to the external party through the serial port.
B Serial output

Use the serial port (RS232C) to output ASCII code to the external device.
Output formats are

1st byte Y

2~6th byte : “ERROR”
7th byte ;. ““(Blank)
8~11th byte . Error number
12th byte : CR

13th byte : LF

Ex) For error 0101 (E0101)

$ ER R O R 01 0 1CrRLF
Y Y Y O B

123 4 5 6 7 8 9 10111213
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B Number pre-designation output

Output of pre-designated number outputs the error number of the signal assigned f[F2]:
System; — 2: Control parameter; — "2: Input/Output signal setting, — "4: Output signal
assigny .

Table 7-1 Output of signal assignment by assigned signal

Whether to assign and how many
Assigned signal name
8 bit 16 bit
Error output selection O:1 X
Error output STRB O:1 X
Error output Bit O :8 O :16

(» 8 bit — Convert the error number to a binary number and divide the bottom 8 bit and top 8 bit
for output. The signal to classify the bottom and top data is the error output selection signal.
The strobe function that decides the data check timing, is the error output STRB signal.

Ex) In case of EQ101, the timing as well,
(10110 = 006516 = 0000 0000 0110 01012)

| < Bottomdata — | < Top data —
f 1 f
01 -+ : 0
02 0 0
03 -+ 1 : 0
04 0 0
05 0 0
- 1 +
06 -+ i 0
f 1 f
07 -+ | 0
08 0 0

Error output selection -+

i + e +
Error output STRB ———— + F— + F——

100ms 200ms 50ms 100ms 200ms  100ms
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(2 16 bit — Convert the error number into 2digit number and output the 16 bit data.

The strobe signal that decides the data check timing
=> Integrated error
=> Qperational error or above.

- System error
- Operating error

Ex) In case of EQ101, the time as well (System error)

Operation Error

1

01 —+
02 0 -
| 1
03 —+
04 0
05 0 -
: 1 -
06 —+
| 1
07 —+
08 0
09 0
10 0 -
11 0 -
12 0 -
13 0
14 0 _
15 0 -
16 0 -

Integrated Error ——+
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7.2.1.5. Power saving function

This is the function to set whether to activate/deactivate the power save function and to set the standby
time. If the robot is in stopped condition during operation standby or input signal standby during auto
mode for more than the set standby time, the power supply to the motor will be blocked to save power
consumption. When the robot operation command is received, the power will be supplied to the motor
to exit from the power save function and the robot will start to operate. Because there is a delay
element during this process compared to the normal operation, you must deactivate the power save
function when you are executing a task that projects the expected speed of the robot.

7.2.1.6. Gain change at low speed

Sometimes unnoticed vibration in normal speed occurs in low speed interval. This occurs due to the
characteristics of the motor. In this case, set the gain for low speed interval separate to reduce the
vibration.

B Speed at interpolation off
This is the reference speed to change the gain in the interval where interpolation is Off.

B Speed at interpolation on
This is the reference speed to change the gain in the linear or arc interpolation interval.

7.2.1.7. Embedded PLC execution time

When using the embedded PLC, you can adjust the PLC execution time within the controller. The
controller executes the PLC ladder program every 20ms internally and you can set the level to assign
PLC execution.

The longer this time is set, the shorter the scan time of the PLC program will be. But if set to high, the
CPU execution time will be insufficient to cause “E0047 Exceed motion processing time” error or
“E0186~E0187 1st/2nd/3rd/4™ DSP main watchdog detection” error.

7.2.1.8. Position error checking in waiting

Location deviation refers to the different between the location commanded and the current location of
the robot. When the robot starts to move, the deviation starts and increase and as the speed increases
the deviation increases as well. When the robot collides or is in an abnormal condition, the location
deviation becomes abnormally high. Location deviation error detection function is the function to
process this situation as an error and protect the robot.

Because the general location deviation error detection level is set based on the maximum speed of the
robot, it is disadvantageous to detect the error while the robot is stopped or operating at low speed.
Therefore, this function enables you to set a separate location deviation error detection level when the
robot is, especially in standby condition, to detect the error more sensitively.

B Detection level
This is the level to detect the location deviation error and bit set in encoder bit.
7.2.1.9. Modbus environment setting

This function sets the environment to use the modbus.
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7.2.2. Input/Output signal setting

This function enables the user to configure the properties of the input and output signal.

Record nd % e
_ Input/Output signal setting | ﬁ | L .

4SystemiControl paamster
’r

g ,

=i
|‘— 1: Input signal attribute

Run to Fane et
|—¥ 2: Output signal antribute

Gad
E 32 Input signal assign

|
Soft key

Jog inch
) |/-' 4: Dutput signal assign

@ 5: £aalog input fiter

Quick Open

User key

B B 10: BODAE fieldbus information
A

B B 11: BOSFx fieldbus(CC-Link) information

I— PREWHEXT
|

Hel
EP Adter entering the ftem selection valuz, press the [ENTER] key.
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7. System setting

7.2.2.1. Input signal attribute
This function sets the positive or negative logic of the common input signal.

EN—— “

Input signal attribute

Signal Laogic Marne
LB = OfF @N [Eemasop
Run to 2, |33— = DPF @N |—
s B =or@e T
Gad o =@rOn T
o s =@rOn T
Jog inch 6 |U— - @FPON l—
= v =@rON T
o s =@rOn T
s s = @P ON
P e L o L
) onm seron T
12, o - @®PON
GER Ertter the number of the allecated signal. [0 - 256, 1.1 - 4.080, 5.1 - 5.258]
W Logic
Positive logic Negative logic
< Status ON> < Status ON >
Figure 7.1 Positive and negative logic of common input signal
B Name

You can check the name of the set signal and the status in the function of
I5: Input signal name display .

F1: Monitoring; —  T2: Input/Output signal; —

Wanual out
I
o g W
Pane sat

(]

Soft key

User key
A

PREWHEXT

F[F1): Service; —
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7.2.2.2. Output signal attribute

This function sets the signal logic, property and name for the common output signal.

Record cnd _ Wanual out

Output signal attribute

Signal Logic Times On[tsi]me Oﬁtsi]me Mame Iy
L = @PON T [0 |
Run to 2. ID— = @F N ID_ [ A [ Fane zat
s = @PON T It | ]
Gd | s -@rOoN P |
(I sl =@rPON [T D I |
Jog inch ; IU— - @F‘ ON IU_ |U |U | Soft key
= [ N O LN © L (R [ |
o el -=@FPON I [0 o I
Quick Open A ID = @p On IU_ [o [o I User key
— W =@PON [0 [0 [
S W - @FPON T o I A
e =@PON [ |
GER Ertter the number of the allecated signal. [0 - 256, 1.1 - 4.080, 5.1 - 5.258] BESHE
?
B Logic
Positive logic Negative logic
< Status ON> < Status ON >
Figure 7.2 Positive and negative logic of common output signal
B Times
When set to 0, it is the delayed output and when set in the range of 1~100, it is the pulse
output.

Example of pulse output

Occurrence : 3 ONtime: 1 sec OFFtime: 0.2 sec

1sec 0.2 sec

« PP

U L

Figure 7.3 Example of pulse output
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Example of delay output

ON delay time : 1 sec OFF delay time : 0.5 sec
Signal ON Signal OFF
1sec 0.5 sec

Figure 7.4 Example of delay output
On time : Set the On time of the output signal for pulse output or delayed output.
Off time : Set the Off time of the output signal for pulse output or delayed output.

Name
You can check the name and the status of the set signal in the function of [[F1]: Service; —
F1: Monitoring; — T2: Input/Output signal; — 6: Output signal name display; .
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7.2.2.3. Input signal assign
This function allocates the input signal to a specific signal.

Record cnd _ Wanual out

Input signal assign

Femuote mode = W b
Manual(Teach) mode = | —
Run 1o Auto{Playback) mode = IEI— Fane zat
External start = | — D
Gad External stop = [Z—
n g inch Program selection bit = BOI[2E BOZ [28 BO3 [27 BO4 [28 Soft key
= BOS [29 BOG [30 BO7 [31 BO8 [32
; Program strobe = |
Binary/Discrete{OFF->Binary) = ID—
uu'wwpfn External reset = | vty
L' Low speed command = | — AF
Collision sensar = O
5ED Erter the rumber of the llocated signal. [0 - 256, 1.1 - 4.950, 5.1 - 5.256] FREVRET

; Al Initizlize One Inftialize Channel init

Reference

B All Initialize : This initializes all the input allocation signals.

B One Initialize : This initializes the currently selected input allocation signal to its default value.

B Channel init
This function resets the input channel for the assigned signals.
(O: Digital signal, 1~4:BD52X field bus, 5:BD57X field bus (CC-Link))

/ "HYUNDAI 7-18

HEAVY INDUSTRIES CO.,LTD.



7. System setting

7.2.2.4. Output signal assign

This function allocates the output signal to a specific signal.

Record cnd _

Output signal assign Al
Femuote mode T b
Manual(Teach) mode | —
Run 1o Auto{Playback) mode IS'D— Fane zat
Motar on | — D
Gad Fobot ready Ok [
T Home position e 2 [0 e 4 by
o Fobot starting |29—
; External program select ID—
Finhat stop(Hald) | (R
uu’wwpfn Ernergency stop ID— peerier
L' Low speed maode | — AF
Program end 5
5ED Erter the rumber of the llocated signal. [0 - 256, 1.1 - 4.950, 5.1 - 5.256] FREVRET
C? Al Initislize fine Initialize Channel init

Reference

B All Initialize : This initializes all the output allocation signals.
B One Initialize

This initializes the currently selected output allocation signal to its default value.
B Channel init

This resets the output channel for the assigned signals.
(O: Digital signal, 1~4:BD52X field bus, 5:BD57X field bus (CC-Link))
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7.2.2.5. Analog input filter

You can use the digital filter for the analog input signal.
Set this when you need to reduce the noise level in the noisy analog input

Record cnd _ Wanual out

Analag input filter

Analog BD 1 fnalog BD 2 I
ol
Al Digital Filter: J&_ AI5 Digital Filter © [0
Runte Al2 Digital Filter : [0 AI6 Digital Filter : [0 Fana set
ad M3 Dighal Filter = [T AT Dighal Fiter = [T D
in
A4 Digital Filer: [T AI8 Digital Fiter : [0
u]
Jog inch Soft key
= Analog BD 3 Analog BD 4
419 Digital Filter: [§ AI13 Digital Filter : [0
e 10 Digital Filer : [§ Al14 Digital Filter [0 Usarkey
- 11 Digital Filter : 8 AIE Digital Filter : [0
- F
= 4112 Digital Fiter  [3 AIE Digital Filter : [0 A
Help PREWHEXT

Inpur digital filter value. (0: Mo fier)ld - 20]

4
Reference

® You can set the analog input filter for arc sensing used for arc welding from the message box
in T[F2]: System; — T4: Application parameter; — '2: Arc welding, .

® There are 4 analog input ports per BD58X board.

® Maximum number of analog input port is 16.
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7.2.2.6. BD52X fieldbus information

This function sets the field bus when using the field bus function of BD52X.

Record cnd _ Wanual out

BD52x fieldbus information
BDE2: Fieldbus  channel T () Ooff (@) 0n e

Device  [Uninstalled

State | Error address

Pane set

(3

|
Jog inch Soft key
Quick Open User key
£ A
Help PREWNET

B Channel : This displays the number of the currently selected channel.
B Use : Select whether to operate the field bus module of the applicable channel.
B Device : This displays the name of the module installed in the applicable channel.

B Status : This displays whether the module is executing the network operation normally.

B Error address
For the field bus master module, this displays the address (Node number etc.) when the

slave that caused the problem within the network is identified.
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7.2.2.7. BD57X field bus (CC-Link) information and setting

This function sets the field bus when using the field bus function of BD57X.

et BDETx fieldbus{CC-Link) information Al

\Whether used (ORI () on b
Used area (@) WA (T R/ R
Run to Pane sat
Operating condition |Uninstalled D
Gad
|
et Soft key
Quick Open Usar key
= A
Help PREWNET

B Whether used : Select whether to use the function.

B Used area : Select the utilization method of 1/O area.

B Operating condition
This displays whether the module is executing the network operation normally.

Reference

® Device reset : This function resets the CC-Link device in use.
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7.2.3. Serial port

This sets up the parameters for RS232, RS422 and RS485, and sets up the usage for serial ports.

Resord and - Wanwal aut
Serial port | ﬁ | L .

= SSystemy/Control parameter |
Al b
S50 1. serial port #1
il
Run t F: et

2: Seral port #2

|
Jog inch Soft key
£ Cezeg
= B
Ouick Open User key

Hel PREWNET
EP Adter entering the ftem selection valuz, press the [ENTER] key. |
T
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7.2.3.1. Serial port #1

Hi5 Controller Operation Manual

This function sets the communication information when communicating with serial port #1.

Record cnd _ Wanual out

Serial port #1

If
< gy

Budate - A
Character length = ()7 [OF]
Fune Stop bit - @ o} R
Gad Parity bit = (@) Disable () 0dd () Ewen D
- Echo = (@) Disable (7)Enable
izl Port usage = [File Manager Soft key
= Communication = (@)RS23 ()RS422 () RS4EE
QuickDpen User key
= A
GED Selact the baud rte. REIED

Reference

® Serial port usage

@ File Manager
This is used for saving or opening files (HR-View) for the interface with the computer.

@ Sensor : This is used for the usage of receiving the shift data by interfacing with the vision
sensor.

® LvsS
This is used for the usage of connecting the laser vision sensor to track the welding line.

(@ MODBUS : This is used for the usage of using the MODBUS slave function of Hi5.
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7.2.3.2. Serial port #2

7. System setting

This function sets the communication information when communicating with serial port #2.

Record cnd _ Wanual out

Serial port #2

Budate - A b
Character length = ()7 [OF]
Fune Stop bit - @ o} R
Gad Parity bit = (@) Disable () 0dd () Ewen D
- Echo = (@) Disable (7)Enable
Ik Port usage = [Sensor v Soft key
= Communication = (@)RS23 ()RS422 () RS4EE
QuickDpen User key
. AF
SEp Selact the baud rte. EEE S

Reference

® Serial port usage

@ FileManager
This is used for saving or opening files (HR-View) for the interface with the computer.

@ Sensor :
This is used for the usage of receiving the shift data by interfacing with the vision sensor.

® LVS:
This is used for the usage of connecting the laser vision sensor to track the welding line.

(@ MODBUS : This is used for the usage of using the MODBUS slave function of Hi5.
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7.2.4. Robot ready condition

This outputs the ready signal for robot preparation.

Robot ready signal is the DO signal allocated in "[F2]: System; — 2: Control parameter; — [2:

Input/Output signal setting; —

F4: Output signal assign; .

—— W .

&

Run to

Robot ready condition

B
[w] External start

[ Interock wait

[] Auto mode{Continuous) Matar an

External stop assign

[ Rabit starting

Pane set

(4

|
Jnginch Soft key
Quick Open Userkey
£ 'y
GER Set the robet preparation condition. BESHE
; Complete
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7.2.5. Registration of home position

This is the function to output original location registered signal through f[F2]: System; — [2: Control
parameter; — [2: Input/Output signal setting; — 4: Output signal assign, when the user registered
the original location of the robot and the robot came into that location. Original location is designated by
the step of the specific program and here the margin by each axis can be set.

Up to 4 original locations can be registered and used.

g

Record cnd Manual out

Registration of home position

= T
Home poshion | Home position 2 Home postion 3 Heme position 4
Run to Pane sat
Program - Step number = 1 D
Gad
Awig Range Ais Fange
|
e O £ o= by
o W = IWUUU R2 = 1000
— B = IWUUU R1 = 1oon
T = IWUUU T2 = 1000
Quick Open Usar key
. Au
G Enter program number. [0 - 9908] BRSH e
4
| Ran ge

Enter the range of position for each axis of the robot from the home position. When this
value is set to 0, the home position check is disabled.

The encoder bit value of each axis is set and used in the ‘+’ direction and *‘-‘ direction
range of the original location point. For example, when it is set to 100 Bit, the output range
of the original location signal becomes 200 Bit.
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7.2.6. Shift limit

This is the function to set the shift limit of the robot to improve the stability when using the shift function.
Set the shift limit of XYZ shift or online shift function, and an error is generated when the shift exceeds

this setting.
By setting the shift limit, you can process the error when incorrect shift data is received externally.

EN—— —__ e

Shift limit
X = [ HN mm Py
v o= ZO0000
Run to z - 0000 Fane set
ol Rx = 0000 deg D
in|
AY = 000 deg
o
Jag inch. RZ = 20,000 deg Soft key
Quick Open User key
: AF

PREWHET
Enter the limit value. [0 - 9983 9]

T T R R——
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7.2.7. Coordinate registration

It is used for setting up the user coordinate or stationary tool coordinate.

Record ¢nd Manual out

Cuoordinate registration

74

Run to

Gad

Jog inch

r=|

=

Quick Open

o

JSystemdControl parameterd

2 1: User coordinate
{t{ 2: Stationary tool coordinate

ULE

o g S
Fane et

(3

Soft key

User key

7. System setting
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7.2.7.1. User coordinate

User coordinate refers to the coordinate set to the location set by the user. In order to use the user
coordinate, first you must follow the 3 standard teaching to define the user coordinate mentioned below.
This menu designates the program number and user coordinate number that has taught so that the
user coordinate can be registered to Hi5 controller.

EN—— m .

User coordinate

User coordinate number = III I )
Prograrn nurnber to register = |D
Fun ta Set user coordinate [11 Fana set
Gad (]
|
Jog inch Soft key
Quick Open User key
& A

Hel PREWNET
EP Enter the user coordinate system number.[1 - 10]

L N ————
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Reference

® Teaching method of 3 standard steps to define the user coordinate

Z-Axis

Stepl  Y-Axis

A 4

XY plane by user coordinate system

Figure 7.5 Teaching method of 3 standard steps to define the user coordinate
(1 Step 1 : Step to define the 0 position in the user coordinate

@ Step2:
Step to define the X axis of the user coordinate. Teach any point on the X axis. It is
recommended to set a point more than 200mm away from the 0 point.

® Step3:
Step to define the XY surface of the user coordinate. It defines the Y and Z axis. Teach
any point on the surface that X and Y axis creates. It is recommended to set a point more
than 200mm away from the 0 point.
% When teaching the program to set the user coordinate, the TCP (Tool Center Point)
must be set accurately. Check the currently set tool number. To set the TCP, use the
‘Automatic constant setting’ function or check if the accurate value has been entered in
the tool data.
® You can register up to 10 user coordinates.
® Note when recording the reference point to define the coordinate
(@ 3 references points cannot be in one line.

@ Make sure the distances among the 3 reference points are not too close.

(® Steps after step 4 doe not affect the coordinate registration.
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7.2.7.2. Stationary tool coordinate system

Refer to TStationary tool coordinate function manual; .
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7.2.8. Program reservation execution

Referto TProgram reservation execution function manual
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7.2.9. Network

Set the environment when using the network.

Record ¢nd Manual out
Netwark | ﬁ | L .

= SSystemy/Control parameter
Al P

% 1: Environment stting
Pane sat
.9-. 2: Bthemet status

Run to

Gad

|
Jog inch Soft key
£,
=
Quick Open User key
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7.2.9.1. Environment setting

3 network ports (ENO,EN1,EN2) for main board of the controller and 1 network port (EN_TP) for the
teach pendant are provided, and this sets the environment for these network ports. Set the IP address,
sub net mask and gateway information so that the controller fits the installed network After the setting,

the power must be rebooted to reflect the setting.
(ENO: For Cooperation control, EN1: For TP communication, EN2: Public, EN_TP: Teach pendant)

W .

Record cnd 5 .
Environment setting

d B
END (Cooper. contral) EN1 (T/F-main) ENZ (Public) EN_TF (Public)
Run to Pane sat
@ﬁ]d] IP Address E | . |WEE L2 . |254 D
- SubnetMask = [&5  [EE [ [0
Jog inch. Gateway = ez [ies .|2 N Soft key
‘Warning
Quick Open User key
J— - IP address of ENO, EN1. EN2 Part is not equal to sub net parts each other,
. - &fter change setting reboot robot controller, AF
G After entering the item selection value, press the [ENTER] key [0 - 258] BRSH e

-
t.: Hext Tab

7.2.9.2. Ethernet status

This monitors the various types of status for the network port provided on the main board of the

controller.
EN—— —__ e

Ethernet status

.
END (Cooper, control) EN1 (T/P-main) ENZ (Public)
Fun to Fane set
Gnd Connect @ [Mot connected D
- Speed ¢ [IMbps{Half Duplex)
dEy Iy MaC o [5A-50-08-09-00-F0 Ea iy
= TX R
Packet : 0000000000 Packst I 0000000000
Size 0000000000 Size ; | 0000000000
Quick Open User key
—— Migg 0000000000 Mizs | 0000000000
’ F
= Error 000000000 Error [ 000000000 A
Help FREWNET

; Detail v :} Mext Tab
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7.2.9.3. Service

This function sets the service environment for the network.

Resord and - Wanwal aut
Service | ﬁ |
. ! r

= A5y stemy/Contrel parameteriNetwork, |
ity T,

- 1: Cooperati nitrol
: Cooperation coritrol
D
Pane sat

Run to
ﬂl] 2: HRLaddenMonitoring)

Gad

|
Jog inch Soft key
= Cezeg
=
Quick Open User key

5 X

Hel PREWNET
EP Adter entering the ftem selection valuz, press the [ENTER] key. |
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7.2.9.3.1. Cooperation control

This function sets the environment to use the robot Cooperation control function.
For details, refer to TCooperation control function manual

Record cnd htanual out

Cooperation control

= Conperation contral = (@) Digable () Enable
i S
Raobot number = |1
Run ta Fane set
Gad) [
|
Jaginch. Soft key
QuickDpen User key
— ! F
Help Select whetherto uss the funstion FREMHET
; s
Complete

7.2.9.3.2. HRLadder(Monitoring)

This function sets the environment to use the HRLadder monitoring service through Ethernet.

ANUA
Record ond ] Wanual out
HRLadder(Manitaring)
= Port nurber = [BOC] ;
/4 = %
Max connection = ¢ EA
Run to Pane sat
Gad (]
|
Jog inch Soft key
Quick Open User key
= 'y
GER Select the port number. 0 - 0008] BESHE
; g

B Port number: Enter the socket number to connect to this service.

B Max connection
Set the maximum number of simultaneous logons possible that can use this function.
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7.3. Robot parameter
This sets up various parameters for the robot body.

rd nual o
_ Robot parameter ﬂ ‘L .
= iSystemd | | i
=
]\ﬁi 1: Tool data .l.l.ll 10: Jog inching level

Run ta ar
s 2: fuis constart
&d 2
H 3: Soft limit

|
Jag inch. Soft key
. Q 4: Encoder offset
= B
=
@ 5: B axis dead
Ouick Open User key

- L 6 Focuracy
AF
.ﬂ 7: #dditional weight on each axis

Hely PREWHERT
&P Ater entering the ftem selection valuz, press the [ENTER] key. |
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7.3.1. Tool data

Set the distance and angle of the robot’'s R1 axis flange in reference to TCP (Tool Center Point) and
register the center of gravity and inertia. The user can manually enter the items.

Another method is to use the automatic constant setting function for the tool distance. The center of
gravity and inertia can be registered using the load estimate function.

The tool distance and angle must be correctly set before the teaching process. This is because the path
during straight line or arc interpolation is generated based on TCP.

Hi5 controller is controlled based on the robot dynamics. The weight, inertia and center of the tool must
be set accurately for the robot to operate quickly and safely. When this value is incorrect, it can cause
serious problems to the performance and life of the robot.

Especially if you are using the tool change function, you must allocate a separate tool number not just
for the condition in which the tool is separated but also for the information of each tool to enter and use
the tool information for the tool change function.

Also for the handling of heavy objects, each tool humber must be allocated for the attach/detach
condition of the object for use.

Tool length is the length by each direction in the flange coordinate system shown as follows.

(1) Distancein X axis : Xt
(2) DistanceinY axis : Yt
(3) Distance in Zaxis : Zt
Yﬂange
Zﬂange _ Yflanqe

Figure 7.6 Flange coordinate system by robot type
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Tool angle is the amount of position change in each direction in the flange coordinate system.

(1) Anglein Xaxis : RX
(2) AngleinYaxis : Ry
(3) AngleinZaxis : Rz

Zﬂange

Zitangs 4
Ziool ‘ 4

YI’OC{J\J( éoo‘

Ry

Yflagne

Ytlagne Yitagne

Xtlange Xilange ’XTOD‘ Xilange §X1 ‘
00

@ Rotating Rx @ Rotating Ry @ Rotating Rz
Figure 7.7 Tool angle

Therefore, the tool distance and angle is set based on the flange coordinate. Tool distance is the set
between the center of the flange coordinate and TCP.

The tool position is the rotated values of X, Y and Z axis direction in reference to the tool flange
coordinate according to the set tool angle.

Reference

Rxyz = Rot(z,Rz)Rot(y,Ry)Rot(x,Rx)

Rxyz is the tool position rotation matrix based on tool flange

Rot(z,RZ) is the rotation matrix that shifted by Rz to the Z axis direction of flange coordinate
Rot(y,Ry) is the rotation matrix that shifted by Ry to the Y axis direction of flange coordinate
Rot(x,Rx) is the rotation matrix that shifted by Rx to the X axis direction of flange coordinate.
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Record cnd htanual out

Tool data
Ty
Tool 0 data Tool 1 data Tool ¥ data Tool 3 data Tool 4 data
Run to Pane zet
Gad ‘eight[iKal = [ D
u] X ¥ z
dea et tngleldeq) = [ @m0 [ 00 [ Om s ey
= Lengthfmm] = [~ 00 [ 00 [ 00
Inerfalkgm2l = [ oo [ oo [ o0m
ST Certerimm] = [ @3 [ 00 [ e Sy
= A
Help PREWHET
? Ao comp Angle comp v B Hext Tab Complete

L]

Weight (Kg) : Weight of tool

Angle(deg)
You can use the tool angle, automatic constant setting or  "[F2]: Angle comp function.

Length (mm)
You can use the tool distance, automatic constant setting or  [F1]: Auto comp; function.

Inertia (Kgm2)
You can use the tool inertia load calculation function for the tool coordinate.

Center (mm)
You can use the weight center location and load calculation function of the tool based on the

flange center.
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@ Reference

® When moving the cursor and entering the data for the angle or distance item, it may prompt
you the message saying “Consult the engineer” in the guide frame. Use the [[F1]: Auto
compy or T[F2]: Angle comp; keys. Please refer to the following detail for automatic
calibration and angle calibration.

® Automatic calibration

@ If you locate new tool for setting to the step location where existing step was, and then the
distance and the angle for the new tool is calculated. At this time, the position data of the
step that is taught is recorded as the coordinate type and not the encoded type.

g

Record cni . . . htanual out
Tocl constant automatic calibration

Move the end of the tool to et ta the |ocation and position of the existing program by manual operation,

o B
If the pose of the existing prograrn is unclear, execute the "Angle calibration” after executing this function,
Runta Fane st
Previous program number = |[[
Previous step number = IEI D
Gnd
Tool nurnber to set = |D
|
Jag inch. Soft key
Ouick Open User key
. A.
Help PREWNET

Entter program number.[1 - 9999]
’ lﬁiﬁiﬂl
B Previous program number
Enter the program number taught before the tool change.

B Previous step number
Enter the step number to execute tool constant auto calibration.

B Tool number to set : Enter the tool number to newly set.

@ You can easily generate the tool data using the automatic constant calibration function.
Also when the step location is recorded in coordinate type rather than encoded type, you
can use the existing program by generating the tool data through automatic calibration
function.
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® Angle calibration
This sets the tool angle and calibration.

% Wanual out

Record cnd . .
Toaol angle calibration

Rotate the tool so that it faces the front side, and after setting the front/rear and left/right angle I
vertically irelevant from the location o Y

Press the ‘Execute’ key,

Run tor Pane zet

Tool number = |W (*ou rmust first change the toal number of the current tool, )
Gad B
|
Jag inch. Soft key
Ouick Open User key
= A
PREWNET

T R R—
® Locate the robot with the X, Y and Z direction of the tool for angle calibration to the X, Y and Z
direction of the robot coordinate, and then press the T[F7]: Execute; key.

At this time, set the direction for the tool end to proceed in the X direction of the tool coordinate
system.

® Weight and center
You can automatically set the weight and center of the tool by utilizing the load calculation

function.

® Inertia : You can automatically set the inertia by utilizing the load calculation function.
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7.3.2. AXis constant

It registers the reference position of each axis. Because the axis contact setting affects the accuracy of
the robot’s perpendicular operation, it must be set to the correct value.

When manufactured out of the factory, standard value is set. This is used when S axis constant is
changed according to the installed situation of the robot and jig situation, or when R1 axis constant is
changed.

If you calibrate the ‘Constant and tool’ using automatic constant setting function for H, V, R2 and B axis,
it is automatically set here.

g
feeartand Axis constant Al
Adjust[Hex] Current encoder 4ngle[deg] |
] [ MOEIIRDE [hex] [~ 00000000 [hex] [ 1144685 [deal E|
H [ 00400000 [hex] [ OO0000C0 [hex] [ 1242000 [deg]
Funta y [ OO (hex] [ OODGOOAD Chew] | V04000 [deg] Fane s
A2 = [ O0600000 [hex] [~ 00000000 [hex] [ 1536000 [degl D
Gad B = [ 00600000 [hex] [~ 00000000 [hex] [ -T549.960 [degl
.J.,gimh R = [ O0000m [hex] [~ 00000000 [hex] [~ 1843200 [degl sty
. T = [ U000 [hex] [ DO000000 [hex] [ -1643.200 [mm]
=, Tz = [ 00400000 [hex] [ OO0000C0 [hex] [~ -1843.200 [mm]
Quick Open User key
S S
Help PREWHEXT

After moving the selected axis with the Jog key, press the [Apply] key.

’
Reference

® Axis constant function must be done after the TEncoder offset calibration; . When the encoder
offset calibration location changes, the axis constant must be set again.

® The H, V, R2 and B axis constants can be automatically set with the automatic constant set
function.

® \When you change the axis number, the location of the existing program will change as well.
The setting for the axis number must be done during the initial installation stage.
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7.3.3. Soft limit

This limits the operating range of the robot in each axis. The factory default is set to maximum range.
Make adjustments according to the installation environment.

EN—— —__ e

Soft limit
Minimum Maximum Current |
5 - SENEE [ 700 [~ 118085 [deg] Zy
H o= [ -mom [ oo [ THZO [dea]
Funte v = [ oo [ 200w [ 00 [des] Fane =2t
od Re = [ Zmom [ Zmam [ TSR0 [dea] ]}
B - [ —mom [ Tmm [ =TT 0T [dea]
e R [ momm [ amom [ T@520 [deq]
Jag inch. Soft key
o= | oo 5.0 [ T@5a0 [mm]
= T2 = oo X [ @A [mm]
Quick Open User key
& A
Help PREWHERT

After moving the selected axis with the jog key, press the [2pply] key

7 e s e s e s s
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7.3.4. Encoder offset

You can set the current location of the encoder as the zero point location of the encoder (0X400000
location). Decide the zero point of the encoder from the reference location (Location where scale is
attached for each axis) of each axis of the robot.

Because this value is set as factory default value, reset it as needed for cases such as motor, encoder
exchange etc.

Operate each axis of the robot to set the offset value of the encoder. The recorded encoder value is
hexa-decimal value.

g
feeartand Encoder offset Al
Adjust[%s] Current[%s] Angle[deg] |
] [ WHNIIREN [hex] [~ 00000000 [hex] [ 1144685 [deal E|
H [~ 00000000 [hex] [ OO0000C0 [hex] [ 1242000 [deg]
Funta y [ WOWOAT (hex] [ OOOGOOAD Chew] | V0000 [deg] Fane s
A2 = [ 00000000 [hex] [~ 00000000 [hex] [ 1536000 [degl D
Gad B = [ 00000000 [hex] [~ 00000000 [hex] [ -T549.960 [degl
.J.,gimh R = [ oooooom [hexd [~ 0000000 Chex] [~ 1843200 [deg] A
T = [ 0000000 [hex] [ DO000000 [hex] [ -1643.200 [mm]
:_ Te = [ Ooooooon [hex] [ 00000000 [hex] [ 1843200 [mm]
Quick Open User key
S S
Help PREWHEXT

Adter moving the selected axis with the jog key, press the [Apply] key.

? .ﬂiﬂiiiiiilﬂ.
If you need to back up the current task program and execute f[F2]: System; — T5:Initialize; — T1:
System format; for any reason during the task, the robot must be maintained at the same location as
the reference location prior to the resetting. For this, write down the encoder offset value and enter the

value to use it. You can enter the calibration value by opening the soft keyboard on the right side of the
screen and directly entering as hexa-decimal value.
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7.3.5. B axis deadzone

This sets the dead zone of the B axis. At O degrees of B axis, the central rotating axis of R1 and R2
nearly parallel. But when the TCP of the robot has to make a movement such as straight line or arc
movement, a small movement can cause an abrupt movement to the wrist axis.

Zone near 0 degrees of B axis is called the dead zone and you can set the how the controller operates
near the dead zone.

g

Record cnd = hanual out
B axis deadzone

Setting value = 1IN deg Ty
Interpolation method = () Position (@) Error stop
Fun ta Pane sat
G (3
|
doginch. Soft key
ik Open User ey
. ! F
Help Enter the range of the unused area of B axis.[i - 80] FREVHET

4
B Setting value : Enter the angle for B axis dead zone.

B Interpolation method

(@ Position
This does not calibrate the position and maintains the location of the tool end. At this time,
because the position cannot be calibrated, be careful not to cause any collision between
the robot and the surrounding system. It is good not to use the location calibration except

for special cases.

@ Error stop
When the path passes through the B axis dead zone, an error message is generated and

the robot stops.
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7.3.6. Accuracy

This is the function to set the degree of alignment with the target location during playback. The value
applicable to the accuracy level can be set. Accuracy value is designated through angle designated
value and distance designated value.

Accuracy of the robot uses the distance (mm) based on the TCP location as the reference. At this time,
if the interpolation type is P, the set accuracy within about 10% range of the maximum error is applied.

For the accuracy of the additional axis, angle is applied for the rotating axis and distance is applied for
the operating axis.

Accuracy 7 cannot be set. O refers to stopping in the applicable step (Discontinuous processing) and 7
refers to applying the maximum value (Half of step distance) of the applicable step.

feeartend Accuracy . e
Level Angleldeg] Length[rmm] I
R e R v o
e - W o e
2 = [ 300 [ 1T
Gad s - [Ew [ @0 B
- 4 = [ em [ &0
Iy 5 - oW e Soft key
= 8 - [EIW  [ET
7 = PAAK P
QuickDpen User key
& A

PREWNET
Enter the angle value for the selectad level.[0.00 - 50.00]

B =
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Reference

® For the GUN step, the controller automatically controls the limit irrelevant from the accuracy
level set.

® Discontinuous step / Continuous step
(O Discontinuous step
This means the step the robot is stopping at the target step. Stopping point is the point
where accuracy level (bit, distance) is reached.
(@ Continuous step : This means the step without the stopping point. There are cornering
enabled step and cornering disabled step.

® L-L cornering path
The L-L cornering is a method that plans the path with an arc between two paths of continuous
straight line. It corners describing the path circular arc that circumscribes on the circle of
accuracy range from two straight lines and a point which is applicable to Stepl in the following
Figure. When replaying in the automatic mode, the path should be checked in advance due to
shifting without reaching to designated step.

/" Accuracy section

o \“751

w
-

o

o}
Figure 7.8 L-L cornering path

® P-P cornering path
P-P cornering moves to the accuracy location of P (Next step) when it enters the accuracy
range from P step (Previous step).

Figure 7.9 P-P cornering paith
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® P-L, P-C cornering path
P-L, (Or P-C) cornering moves to the accuracy location of the next step when it enters the
accuracy range from the P (Previous step).

-_——
-~
~ \\
/ N

I, Accuracy section\

O
Figure 7.10 P-L, P-C cornering path

® L-P, C-P cornering path
L-P (Or C-P) cornering moves to the accuracy location of the next step when it enters the
accuracy range from the L (Previous step).

=
—

S,
Figure 7.11 L-P, C-P cornering path
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7.3.7. Additional weight on each axis

It registers the information of transformer or the supporting structure for wiring which is equipped on the
basic axis of robot. If the additional weight is not registered accurately, it can cause an error when
calculating the tool load to cause problems including vibration and reduced life span of the robot. When
the robot has additional weight besides the tool, you must enter the data for the additional weight.

Record cnd L. - -
ccccc Additional weight on each axis

. U
f 2 —
Fis 1| fwis2 | s 3
Run to Pane set

Gﬁ]@] Waight[Kg] = [ D
| ® Y zZ
Jog inch. Soft key
hetalkgmzl = [ 000 [ 000 [ 000
= Center[rmm] = [T [T [i1]
Quick Open User key
: AF
PREVINET

Enter the additional weight of the selected axiz.[0 - 1000.0]

Prey Tab | [l Mewt Tab
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Reference
® For the zero point of each axis coordinate, please refer to Figure 7.12. The direction of each X,

Y and Z axis is same as the one set in robot coordinate.

=%

B 7]
° 0,
O@
50 (Rl
0000°
o o) 3 Axis
o ©
(o] o]
L
" (b0
2 Axis
Z
INRNMEE IS 1 Axis
X

Figure 7.12 Zero point of each axis coordinate
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7.3.8. Collision detection setting

Collision detection function is to minimize the damage from collision during robot operation. It compares
the currently generated torque with the normal torque of the robot and when an abnormal torque is
generated from the robot, it sends out an error message.

Hi5 controller increases the safety of the robot by mutually supplementing the collision detection
function to the existing over-current, overload, overspeed and location deviation error detection
function as the safety device when the robot is operating in an abnormal condition or malfunctioning.

The collision detection function monitors the disturbance torque generated from each axis and the
disturbance torque rate, and sends an error when the measured value exceeds the set value.

) FE0160 (o axis) collision detection; when the disturbance torque exceeds the set value.
° FE0161 (o axis) shock detect; when the disturbance torque rate the set value.

)

Record cnd = = = hianual out
Additional weight on each axis

b
Puis 1 Puis 7 Fuis 3
Rur t Pare £
Gad Welght[Kg] = [0.0] D
| b Y Z
Jog inch. Soft key
Inerfialkgm?] = [ oo [T oom [T o0m
= Centerfmm] = [ 00 [ 00 [ 00 B g
Duick Open User key
[ X
—
Help PREWHERT

Enter the additional weight of the selected axis.[0 - 1000.0]
’ Iﬁiﬁwﬁl
B Collision detection
Select whether to use the collision detection function. But, the collision detection function only
applies to the robot main unit and not to the additional axis.
You might have to adjust the detection level according to the installation location or
environment, and for the step that requires high sensitivity for collision detection, you will have
to adjust it very accurately. Even with the collision detection function enabled, it will not

operate during GUN squeeze force. Collision detection function operates only while the robot
is moving and does not operate when the robot is in stopped condition.

B Measured
It shows the disturbance torque Tq and the disturbance torque rate dTq from when the power
of the controller is on. The user can use this value to set the level of disturbance torque and
the disturbance torque rate. If you use the TF1: Re-measurement; key, you can re-measure
the maximum value of the disturbance torque and the disturbance torque rate of each axis.
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B Levell
This is the error detection level applied to the manual mode. This level is applied to teaching
process or program step forward/reverse in manual mode.

B Levell ~ Leveld
This is the error detection level applied to the automatic mode. Level 4 is applied when
collision detection function is enabled. This detection level can be set by the user in the
program with the following commands.

COLDET level

The level can be set between 0 and 4. For 0, it does not detect collision. Also the collision is
not detected for axis with collision detection level of 0.0. Set level is valid until the next
COLDET command is executed.

For example, when the collision detection function is enabled and the work program is as
follows

S1 MOVE

S2 MOVE

COLDET 1
S3 MOVE

COLDET O
S4 MOVE

S5 MOVE

S6 MOVE

END

Step S1 and S2 are detected in level 4 and S3 with level 1. S4, S5 and S6 do not detect
collision.
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7.3.9. Maintain current reduction

This function reduces the gravity load of robot motor in the static position.

g
e = Wanual out
hian. spd: 2 Maintain current reduction
17, userir) Maintain current reduction function = () Disable () EnatlE _,_
Operating time(after robot stop) = |1D 5
Run to i Pane sat
. Encoder Radian value
Axis [bit] [deg]
Hep 5 = I i [ oo D
| H = | 10 | 0,002
Jog inch Soft key
W = | 10 [ -0002
—, Rz = [ 10 [ -0002
B = | 10 | 0,002
Quick Open E1 - | 0 | NI User key
. A.
Help PREWNET

Select whether to uge the function.
? - iiiiiilﬂdl
B Reduce holding current use : Function is activated when [Enable].

B Operating time(after robot stop)
When the robot is in standby and operation time exceeds the current reduction time, the
current reduction function is enabled. If you set this time too short, it can operate frequently
even during robot operations to increase the cycle time.

B Encoder and Radian value
Operation per axis when the current reduction function is in effect. Angle converted value is
automatically calculated to the set encoder value. If the angle converted value is high, the
operating distance of the tool end increases. Set the encoder value appropriately.

When the start is entered while the retentive current reduction function is operating while the
robot is in wait mode, the retentive current reduction function will be completed and the robot
will start. This takes 1-2 seconds and this delay time can be a problem when the robot must
move in synchronization with the external system. When this problem occurs, you must
change the Reduce holding current function to “Disable”.
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7.3.10. Jog inching level

This designates the movement for job operation in manual mode. This limits the movement within the
set range. This is efficient in controlling the jog movement for a desired distance.

g

Record cnd = = htanual out
Jog inching level

Level Length[rm] Angle[deg]

[E— =
i = Fixed to 1 bit
Runto % _ I} 770 Pane set
Gnd 3 0= [ 05 [ 0Em D
4 [ 1om [ 1.0m
|
dog inch. 5i | 2,000 [ 2,000 Soft key
= B [ 3m [ Eom (g
T [ om [~ 10000
) 8 [~ T0om [~ znom
GQuick Open User key
& &
Help Enter the distance ta move. [0.001 - 1000 000] BRS e
’ lﬁiﬁiﬂl
Table 7-2 Job inching function specification
Major function Remarks
Inching enabled coordinate Axis, Rectangular, Tool, User
Inching distance speed level 8

Inching support for joint coordinate
If you select the axis coordinate, you can control the operating degree within the set degree

for each axis.

Inching support for Cartesian coordinate
If you select the Cartesian coordinate, you can control the distance by designating the X, Y
and Z location (mm) and Rx, Ry and Rz position (degree) of the Cartesian coordinate.

Inching support for tool coordinate
If you select the tool coordinate, you can control the distance by designating the X, Y and Z
location (mm) and Rx, Ry and Rz position (degree) of the tool coordinate.

Inching support for user coordinate

If you register the user coordinate and select the user coordinate number in the condition
setting, you can control the distance by designating the X, Y and Z location (mm) and Rx, Ry
and Rz position (degree) in Cartesian coordinate jog.

Inching level
If you set the same level of inching distance as the existing job speed in 8 levels. You can set
the inching distance for each level.
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Inching jog operation

(@ If you press the key for longer than to reach the inching distance, even with the jog key,
the speed decelerates to the inching distance and stops as shown below.

Jog key entry

ON

OFF : Time
Speed : . _
Speed level max g When jog key is off

speed ﬁ‘

Inching distance

Stop

Time

\

@ If you release the key before reaching the inching distance, it decelerates from the
release point and stops as shown below. This is same as general jog mode.

Jog key entry

ON Jog key off

OFF : Time
Speed :

Speed level max

speed ﬁ‘

Time

point

\

@ Inching function limits the maximum distance per push as shown above.

Others

When the speed level is 1 in the axis coordinate system, it is fixated for the encoder to move
by 1 bit.
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7.4. Application parameter

This is the function to set various parameters to use the robot applied function.

d
_ Application parameter .ﬂ. L
= iSystemd | |
=

b,
[ : 1 Spot welding
Run to Pane set
lIJf{ 2 frc welding
Einlcl
|
Jog inch. . Soft key
) @@ % Comweyur
® 4: Speed ws. voltage output
SPEED P 9 P
Quick Open User key
—— @ 71 Cube interferencs prevention
& A
Hely PREWHERT
&P Ater entering the ftem selection valuz, press the [ENTER] key. |

LT TS R R——

For details, refer to the "Function manual; by each applied function.
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7. System setting

This is the first function to set in order to use the robot in accordance with the operation system.

Record end hanual out

&

Run to

Gad

Jag inch.

=

=

Ouick Open

Initialize
iSystemd

e, 1: System format

E] #: Robot type selection
* 2: Usage setting

Q 4: Serial encoder raset
% 6: bechanism setting

After entering the itam selestion valuz, press the [ENTER] key.

I B

UL}

T

Pane set

(3

Soft key

User key
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7.5.1. System format

This deletes all the data in the saved area of the controller and sets all the values in the control
parameter file (ROBOT.CON) to factory default. Only the qualified engineer can use this to prevent any
malfunction.

7.5.2. Robot type selection

This is the function to set the mechanical number file (ROBOT.MCH) to the factory default value of the
controller and to newly prepare various record files.

Record cnd W Wzl out
_ Raobuot type selection | ﬁ | L p
5

dGystemdinitialize’

r; o —
1: Ventical aticulate(i~20Kg)

Run to —_— Pane set
: \dertical articulatefS0=200Kg)
Ein'c) = l ]
4: Special type
|
Saft key

Jag inch. —
) 5: LCD handling(§G)

’ 6: LCD handling(8G)

Quick Open
& A
Hel PREVINEST
&P dter entering the item selection valuz, press the [ENTER] key |

L=

Manual out

User key

Record ¢nd

VYertical articulate(50~-200K g) | ﬁ | L

- g Systemilnitialize/Robut type selection/
74

_ — —
1: HRO50-0% 8 HPIG0-0A
Run to — — Pane sat
: HROZDL DG 9 HE166D0-00
Gd | — _ 3
3 Y3100-0B 10: HS 165002
Jog inch — — Soft key
: 4 HH100SLDA 11: HS165-00
5 HH130L DA 12: HE 18501
Quick Open - -
— ’ 6: HH130L0B ’ 13: H5165-0B

T HHI20LD 14: HE185-00

Hel PREWNET
EP Adter entering the ftem selection valuz, press the [ENTER] key. |

User key
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7.5.3. Usage setting

This is the function to reset the user key and input/output allocation signal according to the task usage
setting and task usage.

EN—— m e

Usage setting

Spot welding = () Disable (3) Enable Gunchange = [0 U
Arc welding = () Disable (&) Analog ) Digital Welder number = [i0
Run to Palletizing = () Disable (8) Enable Fane set
User key init = |arc v D
Gﬁ]@] In/Cut assign init = |Arc v
|
Jag inch. Saft key
— Registered welder list <&rc welder number: [Model name]>
Ti[Baprom S3(W0,.91 11:[UR-351(W0,9)1
S:[TPESE700¢W0, 93] 12:[UR-351(1, 23]
uick Open User key
- 9:[UR-351(W0,9)1 13 [IB-350010W T, 0)]
. AF
- 10:[UR-3510%1, 231 14 [IB-35011W 1, 2]
Help Select the spot welding enviranment. Set the number of gun change to apply the servo gun change FREVHET

7 e s e s e e s
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7.5.4. Serial encoder reset

Encoder reset function cancels the error of the motor and sets the zero point of the encoder condition of
the motor. When the encoder condition of the motor is set to the zero point, you can maximize the use
of the possible rotation range of the motor.

Encoder of the motor saves the encoder location information on the internal memory. When the actual
information and the encoder data information do not match due to change in motor or other reasons,
you must reset the encoder.

g B
T gerial encader reset s
Axis Execution type State I
5 (@)Nif'exel () Eror release () Reset |— il
o H (@) Mot exe, () Erorrelease (7) Reset [ Fane ot
W (@) Not exe, () Eror release  (7) Reset [
Gad A2 (@) Mot exe, () Eror release  (7) Reset [ D
B () Mot exe, () Eror release (7 Reset I_
— Jog inch Al (@) Mot exe, () Eror release  (7) Reset I_ Soft key
o T (@) Mot exe, () Eror release () Reset |_
= T2 (@) Mot exe, () Eror release () Reset I_
ik Open User ey
5 &

PREWHEXT

Reference

® Because the serial encoder must memorize the location of the encoder even when the power
of the controller is out, there is a battery attached for the encoder. If the power of the controller
and the battery power of the encoder are both disconnected, the location information of the
encoder will be deleted and you will not be able to use the task program of the robot.

® |n case of encoder battery voltage error, replace the encoder battery when the power of the
controller is connected.
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7.5.5. Mechanism setting

This is the message box that sets the mechanism of the controller.

Hi5 controller can control up to maximum of 16 axes but the teach pendant only has the jog switch for 6
axes. You can utilize the mechanism function to operate up to 16 axes by using only the 6 jog keys.
Mechanism refers to the assignment of mechanism number (M#) to each axis to group the main axis
and additional axis of the robot. Also you can assign the endless and positioner group for each axis in
this message box.

(1) Select "[F2]: System; — [5:Initialize; — [6: Mechanism setting, from the initial screen
of MANUAL mode.
i

Record cnd = = hianual out
Mechanism setting

Azis spec Mech Endless Positioner

graup Ty
5 = | Robot W " Disal Disal W
Run to H = [ Fobat |MU v |Disa| v |Disa\ ~ Pane set
Y = | Fobaot |MEI ] |Disa| ) |Disa\ A D
Eind) Rz = [ Aobot M [Pealw [Dsale
0 B = | Fobaot IMD ) IDisaI ) IDisa\ I
Jog inch. R1 = | Fobaot IMD ) IDisaI ) IDisa\ A Soft key
— T = | Base IMW ) IDisaI ) IDiaa\ A
T2 = | Base |M1 ) |Disa| ) |Disa\ I
QuickDpen User key
2 X
Help PREVNET

(2) Setthe mechanism number, endless function, Enable/Disable and positioner group number of
each axis.

(3) The content of each item is as follows.

B Mech
Set the mechanism number of the applicable axis. You can only set the MO for the main
axis. Axis set with same mechanism number is managed as a group. Use the [Mech] key
to switch between mechanism groups.

B Endless : Set whether to use the endless function in the applicable axis.
B Positioner group
Set the positioner group number of the positioner axis. You can only set the positioner

group number to the axis set with the positioner.

(4) To save the set data, press the [[F7]: Complete; key. When you press the [ESC] key, the
changed data will not be saved.

7-63 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller Operation Manual

Reference

® The group of set mechanism can be managed as the unit again. For content related to the unit,
consult the engineer.

® How to designate the positioner group
(O Designate the group in the order from the lowest axis.

@ Designate [0] for the group not synchronized and then set the axis that is synchronized
later.

(® Because only 2 axes are supported for the same group of the positioner, you must not set
3 axes for one group.

@ If you are redefining the group setting, the calibration value of the positioner designated
before will be invalid and the calibration of the positioner must be re-executed.

/ "HYUNDAI 7-64

HEAVY INDUSTRIES CO.,LTD.



7. System setting

7.5.6. Unit setting

This is the message box to set the unit of the controller.
Unit refers to setting the unit that can be moved by the task program. Through this message box, you
can set each unit with various combination of mechanism.

(1) Because the unit change of the system has a big impact to the operation of the controller, only
the engineer can set it up and make changes.

(2) Select "[F2]: System; — [5:lnitialize; — '7:Unitsetting; from the initial screen of the
manual mode.
i

Record cn = = hianual out
Unit setting

Unit#0 = [FMD [FM1 [M2 [F]M3 M4 M5 [FME [ M7 b
Unit#1 = [JRE M1 M2 [JM3 []M4 [JM5 []MB []M7
R Uitz = [JM0D M1 M2 M3 w4 [Jms [JMs M7 Fane set
fad Unit#3 = [JM0 M1 [M2 [JM3 [JMé []Ms [JMs [Jm7 D
in
Unit# = [JMD M1 M2 M3 M4 [Jms [JMs w7
N Unit#s = [JMD [JM1 M2 M3 M4 [JMs [JMs M7 st ey
s Unit#6 = [JMD M1 M2 M3 M4 [IMs M5 [JM7 B
unit#r = M0 [JM1 M2 M3 w4 [Jms [JMs M7
Quick Open User key
: AI
Help PREWHET

(3) Unit #0 is fixed to all mechanism.
(4) For unit #1 to #7, the user can select various mechanisms.

(5) The user can select the unit number using the [Unit] key and can press the [REC] key to save
the location of the mechanism applicable to the unit.

(6) When you press the [POS. MOD] key from the recorded step, the location of the unit saved on
the step will be changed.

(7) If you proceed the step by changing or executing the step with the cursor, the current unit
number recorded will automatically change to the unit number recorded on the step.
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Reference

® Refer to the following function related to the unit.
(M You can change the unit of pose parameter. (Ex, “P1.Unit=2")
@ You can designate the unit of the pose constant. (Ex, “P1=(12.00,13.00)UNIT2")
(® When you look at the task program from the PC, the unit is included in the hidden pose.

(Ex, “S3 MOVE, P,S=50%,A=0,T=0 (12.00,27.00)UNIT2")
(When the unitis 0, UNITO is not included. )
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7. Sys

tem setting

For the automatic constant setting function, the robot controller automatically calculates the parameter
values for the work system environment to fit the system environment.

Record cnd htanual out

1

Run tor

Gad
|

Jag inch.

Ouick Open

Help

Automatic constant setting
iSystemi

% 1: Optimize axis constant and tool length

@) 3: LS ooordinate calibration

§~ 5: Common coordinate of sooperate robots
S5

E i Bage axiz calibration
g 7: Coordinate calibration for OLP

Adter entering the item selection value, press the [ENTER] key

|

t

Pane zet

(3

Soft key

User key

AF

? i e

PREWHET
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7.6.1. Optimize axis constant and tool length

This function obtains the straight line interpolation constant adjusted from the each step encoder data
of the program that records the same point in different positions to improve the straight line interpolation
path and coordinate transition level.

When you execute this function with the robot task program teaching completed, the task location of the
robot can change. Therefore this must be executed before the teaching.

If you use this function, you can automatically calculate the distance of the tool end in 3 dimension.
Calibrated parameters are H, V, R2, B axis number among the axis number of the robot and X, Y, Z
direction tool length.

£ e
Record ond — = Wanual out
e Optimize axis constant and tool length e
Optimization selection = (@)Constant & Took () Tool I
W
Prograrn nurnber = | 1
Runta Taal nurmber = 1 Fane set
Allowed position errar = ] 01 mm D
Gad
|
Jog inch Soft key
r=| [ .:]~
Quick Open User key
: 3
-
Help PREWNET

Select whetherto optimize the axis constant and tool langth or to optimize anly the tool length.

B Setting

®

Constant & tool

The values from T[F2]: System; — [3: Robot parameter; — [1: Tool datay and from
"[F2]: System;y; — [3: Robot parameter; — [2: Axis constant; are adjusted.

Therefore this mode is only used to executing the first tool, and from the second tool, you

must use the tool mode to adjust the tool length.

Tool
The set value is adjusted from the tool length set in [F2]: System; — T3: Robot

parameter; — T1:Tool data;

B program number
This sets the program number that records the same point in various positions..

B Tool number
This is the tool number to automatically set and it must be same with the tool number recorded
in the program for setting.

B Allowed position error
It calculates the X, Y and Z coordinate of tool end from each step data of the setting program
using the adjusted constant data. If the maximum deviation among the coordinates is within
the permitted range of step position deviation, the constant data is renewed.
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Reference
([ J

Teach so that the error from the tool end to the fixed point in space (the same point to record
various positions) is within 0.5mm.

® Teach each step so that all axes of the robot operates in wide space (More than 30deg).

® Teach so that the movement of the wrists (R2, B, R1) of each step is large as possible and so
that the angle difference of each step is enough (as wide as possible).

® When the machine parameter file (ROBOT.MCH) is protected, it cannot be run. Try after
canceling the file protection
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7.6.2. Positioner calibration

You can use this when the positioner group is set. For details, please refer to TPositioner function
manualj .

7.6.3. Laser vision sensor coordinate calibration
This is used to track the welding line by using the laser vision.

For details, please refer to the "LVS tracking Function Manual, .
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7.6.4. Load estimation function

The load estimate function is the function to calculate the weight and center of gravity of the load of the
robot end based on the torque generated from each axis when the robot is operating.

Because the robot is controlled based on the dynamics model, you need the dynamics parameter for
both the robot and the load. You can obtain the robot data from CAD in design phase but the load data
can vary and it is impossible to calculate. This is why an automatic estimating function is needed..

7.6.4.1. Weight

This refers to the total load wait applied at the robot end. (kg)

7.6.4.2. Distance of center of gravity

This is the distance from the center of gravity of robot end to x, y and z direction. The unit is mm.
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7.6.4.3. Inertia

This refers to the inertia momentum of the load. Assuming that it rotates in x, y and z direction, it is the
sum of square value of the mass distributed in the load and distance from the rotating axis.

Inertia is decided by the mass distribution around the axis and the farther away from the axis, the
bigger the inertia.
Kgm2 unit is used for x, y and z axis.

The method of calculating the inertia for the cube and cylinder, shown below, is as follows.

Z zZ

A

] r
/‘_L—y’/ A \g
L

| . ‘LZ oy H | . oy
7 l - /

N
¥ ly ¥ ly
- -
IX v Ix
X X
Inertia calculation for cube tool Inertia calculation for cylinder tool
2 2 2 2
|X:LIJ)XW |X:|y:(3r4+H)XW
12 12
2 2 2
o e t) AL
2 2
Iz = Q—LX 1+2Ly )xW

Unit: Weight [kg], Length [m], Inertia [kg m*]
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7.6.4.4. How to execute load calculation function

There are two ways to use the load estimate function; load estimate 1 and load estimate 2.
The pro of using load estimate 1 is that it uses the non-load data to provide accurate estimate. But the
con is that the non-load data file must be prepared before the load is applied.

Load estimate 2 method has lower accuracy but does not require non-load data. So if the load is
already applied without preparing the non-load data, load estimate 2 can be used. The steps of each
method are as follows.

(1)

(@)

Load estimation 1
Load estimate 1 is divided into 2 steps.

First stage is the stage to prepare the no load data from no load condition without assembling
the load to the robot. The result of the no load data is prepared with the robot name .NLD file.
Therefore if you cannot prepare the no load data on the site, you can copy and use the robot
name.NLD file from the controller and use that file..

Second step is to apply the load to the robot and calculate the weight and center of gravity. At
this stage it is important to keep the same position as step 1. To do this, you just need to
maintain the initial position in the load estimate function menu.

Load estimation 2
Load estimate 2 is lower in accuracy but it is used when it is difficult to get non-load data, such

as field site etc. In load estimate 2, you can run the function without the *.NLO file. The
operation to measure the load is same as load estimate 1
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7.6.4.5. Menu composition

Recard end % Manual out

Load estimation function

Tool number = |u l
1
Estimation type = (@) Mo load () Estirnation 1 (7) Estimation 2
- Ineria estimation = (&) Disable () Enatle oo a2t
Basic axis start position designation D
Gad g :
Current Designation
|
Jog inch. kN [ 8i77 | 817 Soft key
= H: [ -T&E [ 768
T v. [ an [ @i7o
uick Open User key
: Stap Start ready.. AF
Help Enter the tool number. [0 - 15] FREVHET

(1) Use the [SHIFT]+[<][—] key to decide the tool number at the end of the current robot and the
load estimate method number.

(2) Move the location of the robot so that the load calculation program does not interfere with the
nearby jig and then press the [F7]: Set pose; key to designate the start position of the robot
to execute the load calculation program.

(3) Pressthe T[F1]: Play check; key to check whether the robot may collide with the surrounding
objects. In case of collision risk, press the TEmergency stop; key to stop the robot.

(4) After checking, press the T[F2]: Play normal; key to start the load calculation.
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(5) When <Load estimation 1> or < Load estimation 2> is selected, press the "[F2]: Play normal,
key to run the operation to obtain the load information and the robot controller will calculate the
load data and display the load data in the following screen

A [l ge |
Load estimation result
Tool numnber Estimation rethod Inertia estimation
To Estirnation 2 Dizable
Current value
Weight[Kg: = [0
X W z
Center[mm - [3088 oo [2%5.3
Inertialkamsz] = |41z |4.529 [1.952
Estimated value
Weight[Kg] = [B5
X ke z
Center[rnm = [oo oo 0]
a
| [ | [ |a~ ]

(6) When the above load calculation results are displayed after completing the load calculation
program, press the [[F7]: End; key. It will prompt you with a question to ask whether to
reflect the calculation result. When you press the [YES] key, the calculated result is reflected
to T[F2]: System; — 73:Robot parameter; — T1:Tool datay , and when you press [NO]
key, it will not be reflected.

Tool number

Enumerate the tool on the robot end to use. Hi5 controller can use up to 15 tools ranging
0~ 15.

Estimation method

@ No load preparation

Select to create the non-load data file (ROBOT.NLO) without applying the load to the
robot. On how to create the no load data file, move the robot to an appropriate
location and press the T[F7]: Set pose; key and T[F2]: Play normal; key. To obtain
data using load estimate 1, you must have a non-load data file (ROBOT.NLO).

Load estimation 1

When a no load data file (Robot hame, NLD) exists in the internal memory, select

load calculation 1 and measure the weight and center of the load by pressing the
F[F2]: Play normal; key. If the no load data file (Robot name, NLD) does not exist,

and you pressed the T[F2]: Play normal; key, a message saying “No load data file

does not exist.” Will be displayed in the guide frame.
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® Load estimation 2
When there is a no load data file (Robot name, NLD) in the internal memory, select
load calculation 2 and press the "[F2]: Play normal; key to calculate the weight and
center.

B [nertia estimation
This not only calculates the tool load weight and central location, but also the inertia of the
tool. Because the robot operates at high speed, always check the operation to see if it is
operating without any interference safely to calculate the tool inertia.

B Basic axis start position designation
This designates the starting position of the robot to be used for estimate methods. Move
the base axis of the robot to move to a location without interference and press the "[F7]:
Set pose; key to designate the starting position. As explained before, to use the load
estimate 1 function, the starting position of non-load preparation must be the same as the
starting position

Even though S axis and H axis does not have a position limit, V axis should set the
position to -60 deg or above. Keeping the angle near 0 increases the accuracy of the
measurement. When you press the T[F7]: Set pose; key in V axis angle position of
-60deg or less, a message saying TAngle of V axis must be -60 degrees or more.;  will
be displayed.

The starting position of the write axis is defined automatically to be R2=0.0deg, B=-Vdeg
and R1=0.0deg. In other words, R2 and R1 axis is set to 0 deg and the B axis should be
set to opposite of V axis to maintain horizontal position.

@ Current
It indicates the position of the main axis (S, H, V) of the robot in degrees..

(@ Designation
When the non-load data file (ROBOT.NLO) exists, the angle of main axis of the robot
(S, H, V) is shown.
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7.6.5. Cooperation robot common coordinate system setting

Referto TCooperation control function manualy .
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7.6.6. Base axis calibration
7.6.6.1. Introduction

This function is to calibrate the search direction of the base axis. It is impossible to install the base axis
accurately aligned to the direction (X, Y and Z) of robot coordinate. Therefore this function calculates
the direction of the base axis and improves the straight line interpolation path performance including
the main axis.

As shown in the figure, install the robot in the base axis and find an arbitrary direction vector to do the
location calibration of the robot.

O
NFA
)
x
<
N
A
L:
Base axis vector ‘ Base axis installation direction
Ll ]
| - — T~ ¥
A |

E(obot coordinate

Figure 7.13 Base axis calibration
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7.6.6.2. Function usage

Generally the use of main axis is to move the robot to the work location but in special cases call for the
base axis to ensure straight path.

B When two robots are moving back the work object in cooperative control

B When the robot is doing interpolation along the base axis

7.6.6.3. Initial setting of base axis

(1) Select T[F2]: System; — [5:Initialize; — [5: Additional axis constant; from initial screen
of manual mode. (or additional axis setting menu appears during system initialization.)
Additional axis constant setting menu is for engineers. Therefore general users cannot check
the menu. Please consult your engineer for more details.

(2) Set the axis position to <Base> and set the application to <Any> and set the other parameters
to the device design value and controller composition specification.

(3) Select ‘Base’ as the axis specification and select axis composition. And set the other
parameters according to the device design value and controller composition specification.

/!\ Warning

® You can only use the calibration function for the first base axis. Therefore, only the first base
axis should be set to <Any>. Do not set it as Arbitrary from second on.

® You can use the calibration function only for the first drive axis. Therefore, you can set the axis
composition to <Any> only for the first drive axis. Do not set arbitrarily from the second drive
axis.

[ / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller Operation Manual

7.6.6.4. Calibration program teaching
(1) Establish the reference point in space and record the first reference point.
(2) Move the main axis more than 200mm and record the same point in the second step

(3) Just like the prior step, do the same for 1st and 2nd point and record 3rd and 4th point at least
200mm apart.

A\

Figure 7.14 Calibration program teaching

/!\ Warning

® You must teach the calibration program with the accurate robot coordinate by utilizing the
number of measurement and tool length optimization function.

® Keep the tool number in mind when recording. You must enter the tool number for base axis
calibration.

® Record the locations as farther away as you can for between steps.

7.6.6.5. Base axis calibration Executing

After entering the program number for base axis calibration, execute [F1]. The installation directional
vector value of base axis. Press the [F7] key to complete.
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7. System setting

7.6.6.6. Operation after calibration for base axis

When you operate the jog for the base axis after the base axis calibration, the driven distance in the
directional vector of the base axis generated through jog operation of the base axis is calculated to the
current coordinate value.

Additional
axis 2
. NTA
operatlon
NIl
. Robot O
I -2 @ movement // 1’
lGaiser N DT P J
: e L
Base axis - .. —
% vector —=—— } -
\’7 g ‘\F\f\\m I \\\
I~ Y ]
)\/ \ |
&Y Robot coordinate

/

Figure 7.15 Operation after calibration for base axis

(1) Select T[F1]: Service; — F1:Monitoring; — F1: Data of each axis; and you can check
the calculated coordinate value from base axis movement.

(2) Jog operation and coordinate check
When you execute the jog operation of the base axis when the data monitoring of each axis
from the teach pendant is selected, it calculates the driven distance in the base axis direction
and calculates the XYZ value to display on the monitoring screen of teach pendant.

(3) Step recording and playback are same as typical steps.

/!\ Warning

® \When you set the base axis composition to <Any> and not do the calibration, the base axis will
not operate.

® Set the jog coordinate to tool coordinate after calibration and execute the jog operation for
base axis to make it a static operation for the tool end. Using this method, check whether the
calibration is normally executed.
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Hi5 Controller Operation Manual

7.6.7. Coordinate system calibration for OLP

This is the function to use the OLP and execute the calibration so that the created robot work program
for calibration.
Referto TOLP coordinate system calibration user manual; for more detail.
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? 8. R Code Hi5 Controller Operation Manual

8.1. R Code

R-code is function equivalent to the [R..(NO)] of teaching pendant. (R means "Reset; and "Rapid,)

This function enables to rapidly manipulate operation procedure such as contents modify of program or
change of controller setting status by abbreviating them to one service code.

(1) When you press the [R..(NO)] key, the edit box shown as the following is displayed on the

main screen.

Record end nanual out
eserd en Bl Frogram | < sF [ e o L Mech Crd [els man. spd T1 Gl e o
= e 20 ALL MECH [0JHS1 65-0D User[1] [2] ‘ LR
. N l

= MOVE P,5=60%,A=1,T=1 Wil 5:01 P2 e
Fiobot program _
Run to Program does not exist ing time Fane zet
R code selection
|
Jog inch Soft key
Select the R code number, {1~ 9399
| 5

- —

Tuick Open User key
= A

Help | FREWNET

(2) Relevant function is executed if inputting desired code number and then pressing the
[ENTER(YES)] key.

(3) Following screen is displayed pressing the [Help] key when failing to memorize code number
and you can execute functions by inputting a cursor key or numbers.

Record cnd __ Wanual out

R code help ﬁ L
L2 i | | |
. f I
IL_’
D: Step counter reset 116: Rename program
Run to Pane sat
17: File manager 117: Delete program
18 Frequently condition register 163: Canoel online shift
|
Jog inch Soft key
- 44 Conveyer data clear 210: Spot qun number selection
{ =
45: Conweyer distance manual input 211: Servo gun squesze foree satting
Quick Open Usar key
o 48: Coneyor lmit switch manual input 212 55 move tip consumption preset
= A
115: Copy program 212 SVG fixed tip consumption preset
Hel PREWNET
EP Adter entering the ftem selection valuz, press the [ENTER] key. l

(4) Press the [F5] key, and the code in the follow screen will be continuously displayed.
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8.2. RO Step counter reset

Initialize step counter. Namely, move to the STEPO.

Besides,
B Clear playback execution status
B Turn Off general failure signal lamp
B Turn off alarm signal
B WAIT condition clear
B Clear various applied function conditions and signal.

Press the [R..(NO)] key — [0] — [ENTER(YES)] key.

Reference

® This function cannot be used when Robot operates.

8. R Code

® Robot operates in the same manner even by pressing the [R..] [ENTER(YES)] key

8-3
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8.3. R17 File manager

Hi5 Controller Operation Manual

This function searches and displays the information including system file, work file etc. in the internal
memory, and edit and manages the file including copying file, deleting file or changing the file property,
renaming the file etc. with the external storage device.

Following screen is displayed if pressing the [R..(NO)] key — [17] — [ENTER (YES)] key.

Record ¢nd
-

Run to

fep

|
Jog inch

g

File manager

wg TP

Hame - | Size | Edit date | Pr... | Description
ooot,.JOB 66 2009-01-19 14:21:54 | Fiobot wark file
000z, JOB G2 2008-12-10 08:45:02  __  Fobot work file
0003.JOB 62 2008-12-10 08:45:02  __  Fiobot work file
0004, JoB G2 2008-12-10 08:45:02 __ Robot waork file
0005, JOB 24 2005-12-10 08:45:02  __ Fobot work file
0007.JOB G2 2008-12-10 08:45:02  __  Fobot work file
onn.Jog Gh 2008-12-10 08:45:02  __  RAobot work file
0013.J0B G5 2008-12-10 0G:45:02 - __ Fiobot waork file
o014, JOB 85 2008-12-10 08:45:02  __  Fobot work file
0018.J0B G5 2008-12-10 08:45:02  __  Fiobot work file
0n4.Jog G5 2008-12-10 03:45:02 __ Robot work file
00z20,.JOB 85 2008-12-1008:45:02  __ Fobot waork file
0023, JOB 89 2008-12-151462:32  __ Fobot work file
0035,J0B 65 2008-12-10 08:45:02  __  Fiobot work file
0n41,.JoB 108 2008-12-10 08:45:02  __ Robot work file
0044,.JOB 108 2008-12-10 08:45:02  __  Robot work file

< >

File type IAII file {x =)

Move seraen; [<][->], Selact: [ENTER]L], End: [ESC]

Reference

® The WSP_ displayed in the end displays protection of file.
W : Complete protection (prohibition of various delete/change)
S : Partial protection (only position modification allowed in complete protection)

P : Playback protection (prohibition of replay/step forward from step No. 0)

_ = No protection

® You can scroll the screen by using the [Arrow] key.

® This is same function as

F[F1]: Service,

—

F5: File manager

~

Manual out
Tl
Pane set

3

Soft key

User key
A

PREWHEXT

/ HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

8-4



8. R Code

8.4. R18 Frequently condition register
This function checks the content of or changes the value of the condition register for number of times.
Following screen is displayed if pressing the [R..(NO)] key — [18] — [ENTER (YES)] key.

Resord ond _ wanual out

Frequency register

m 2 = [T I 4 =T iy
Run to 5 D E s D ? D 8 s D Fane sat
g = [T w=@m I =T D
Step) 17 =00 4 = [0 5 = @ 6 = [0
o
Jog inch Soft key
=
-
Quick Open User key
£ by

@ Reference

® This cannot be used while the robot is in operation.
® The value displayed on the screen is the counter currently set for the number of times.

® This is same function as T[F1]: Service; — T2:Register; — T5: Frequency register, .
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8.5. R44 Conveyor data clear

Clears conveyor data(CP, CR, CS).

Cleared items are as follow depending on the mode from the '[F1]: App. cnd,

operation =<Normal, Simulation, Test>; :

Hi5 Controller Operation Manual

— 1: Conveyor

Normal Simulation Test

CP(pulse) Clear Maintains current pulse Clear

CR(distance) Clear Clear Clear
CS(speed) Clear Clear Always “0”

(1) Following screen is displayed if pressing the [R..(NO)] key — [44] — [ENTER (YES)] key.
E—cude | Hi5 Robot Controller E] ﬂ'
select @

Reset conveyor data?

VES ‘ ‘ NO ‘ Ky

(2) Press the [ENTER(YES)] key to clear conveyor data.

Reference
([ J

This function cannot be used when Robot operates.

® [nput status of limit switch is also cleared. Therefore, new limit switch input must be done to
start pulse counting.

® This cannot be used if the conveyor synchronization function is “Disable”.
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8. R Code

8.6. R45 Conveyor distance manual input

Changes Conveyor Register(CR) value.
In this case, conveyor pulse (CP) value is changed to pulse value equivalent to input Conveyor

Register value.

(1) Following screen is displayed if pressing the [R..(NO)] key — [45]— [ENTER(YES)] key.

45: Conveyor, distance manual input E]

Enter conveyor distance, [-999399,9 - 99993, 9]

1

(2) Use the [Number] key to enter the conveyor distance and press the [ENTER(YES)] key.

Reference
([ J

This function cannot be executed in AUTO mode.

® CP/CR value do not increase even though the conveyor goes unless the limit switch does not
operate if Conveyor Register(CR) value is changed (If not being ‘0’).

® Value of changed Conveyor Register can be checked with monitoring of conveyor data.

Conveyor data

Conveyor 1 | Conveyaor 2

0
0,00
0,00
piece 0
itch input Cff
Low Pulse iy

® This is same function as Register (CR) on the T[F1]: Service; — [2: Register; — [6:
Conveyor simulation data; screen.

® This cannot be used if the conveyor synchronization function is “Disable”.
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8.7. R46 Conveyor limit switch manual input

Starts pulse counting by compulsorily inputting limit switch operation signal from teaching pendant
irrespective of operation of actual limit switch.

(1) When you press the [R..(NO)] key — [46] — [ENTER(YES)] key, the limit switch forced input
selection window will be displayed.

(2) If pressing the [ENTER(YES)] key, the limit switch is compulsorily input so as to start pulse
counting or enter into multiple of works. This function is cancelled if pressing the [R..(NO)] key.

Reference

® This function cannot be executed in AUTO mode. Always use it in Manual mode.

® This is function only when set to Simulation Test or Test in the F[F7]: Cond set; — F[F1]:
App.cndy; — [1: Conveyor operation =<Normal, Simulation, Test>; .
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8. R Code

8.8. R55 Palletizing reset
This function is used when using palletize function and initializes contents of palletize pattern register.

(1) Following screen is displayed if pressing the [R..(NO)] key — [55] — [ENTER(YES)] key.

55: Palletizing reset E

Enter palletized pallet number, [1 - 16]

—

(2) Following screen is displayed if pressing the [ENTER(YES)] key after inputting desire pallet
number (palletize pattern register number).

Il RODO [] Olle ﬂ

Execute palletize reset?

Enter p4

[ ]

VES ‘ ‘ NO

(3) Setting value of the selected palletize pattern register is initialize if pressing the
[ENTER(YES)] key. This function is cancelled if pressing the [R..(NO)] key.

Reference

® This function cannot be used when Robot operates.
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8.9. R115 Copy program

Copies program of inner memory to different program number of inner memory. First program number
to copy and then input program number to be copied.

(1) When you press the [[R..(NO)] key — [115] — [ENTER(YES)] key, screen to enter the number
of the original program will be displayed.

(2) Enter the number of the program to copy using the [Number] key and select [ENTER(YES)]
key, and the screen to enter the target program number to copy will be displayed.

(3) Program copy is done if selecting the [ENTER(YES)] key after inputting program number to be
copied with the [Number] key.

Reference
([ J

This function cannot be executed in AUTO mode. Always use it in Manual mode.

® This is the screen to select whether to overwrite or not when the program to copy already
exists.

® Overwrite is executed if selecting the [ENTER(YES)] key. This function is cancelled if pressing
the [R..(NO)] key

® \When the original file to copy does not exist, a message saying that the “Original file does not
exist” will be displayed.
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8. R Code

8.10. R116 Rename program

Changes program number of inner memory to different program number of inner memory. Firstly input
program number to change and then input program number to be changed.

(1) When you select [R..(NO)] key — [116] — [ENTER(YES)] key, the screen to enter the program
number to change will be displayed.

(2) Enter the program number to change with [Number] key and press the [ENTER(YES)] key,
and the screen to enter the program number to change will be displayed.

(3) Pressing the [ENTER(YES)] key after inputting program number to change with the [Number]
key.

Reference
([ J

This function cannot be executed in AUTO mode. Always use it in Manual mode.

® When the program to copy already exists, a message saying the “File to change already
exists” will be displayed.

® Overwrite is executed if selecting the [ENTER(YES)] key. This function is cancelled if pressing
the [R..(NO)] key

® \When the program to change does not exist, a message saying that the “Original file does not
exist” will be displayed.

8.11. R117 Delete program
This is function to individually delete program of inner memory.

(1) When you select [R..(NO)] key — [117] — [ENTER(YES)] key, the screen to enter the program
number to delete will be displayed.

(2) Enter the program number to delete with [Number] key and press the [ENTER(YES)] key, and
the screen to confirm the delete process will be displayed.

(3) When you press the [ENTER(YES)] key, the program will be deleted.

Reference

® This function cannot be executed in AUTO mode. Always use it in Manual mode.

® If you try to delete a program that does not exist, a message saying “File does not exist” will be
displayed.

® If you try to delete a protected program, a message saying “This file is protected” will be
displayed.
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8.12. R163 Cancel online shift

Receives shift data quantity from vision units, etc and stops Online Shift that Robot performs shift
function and then initializes shift quantity saved in the shift buffer to 0 (zero).

(1) When you press [R..(NO)] key — [163] — [ENTER(YES)] key, the screen to cancel online shift
will be displayed.

(2) To cancel the online shift and reset the content within the shift butter to 0, enter [1] and press
the [ENTER(YES)] key.

Reference

® This function cannot be used when Robot operates.

8.13. R210 Spot gun number selection
When using multiple number of spot welding gun (Servo gun or air pressure gun), select the servo gun
to use. MANUAL operation (Gun open/close, gun pressurization) for the selected spot welding gun is
possible. For details, refer to the Hi5 servo gun function manual.

(1) Following screen is displayed if pressing the [R..(NO)] key — [210] — [ENTER(YES)] key.

210: Spot gun number. selection E]

Select spot qun number, [1 - 4]

—

(2) Press the [ENTER(YES)] key after inputting gud number to select with the [Number] key.
The changed spot gun numbers are displays on the status display screen as

IEEEED

Reference

® This function cannot be used when Robot operates.

® This can only be set in the spot welding environment. The spot welding item in F[F2]:
System; — [5:Initialize; — T3: Usage setting; must be set to “Enable”.

® \When you select the gun number, the tool number designated to the tool number
corresponding to the spot gun automatically changes with the schedule. For the spot gun
corresponding tool number, refer to '[F2]: System; — [4: Application parameter; —

F1: Spot welding; — T1: Spot gun vs. tool number, gun type; .
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8. R Code

8.14. R211 Servo gun squeeze force setting

The user sets the pressurization force during the servo gun pressurization manually.
For details, refer to the servo gun function manual.

(1) Following screen is displayed if pressing the [R..(NO)] key — [211] — [ENTER(YES)] key.

211: Ser¥o gun squeeze force setting E]

Enter servo gqun squeeze force, [50 - 999]

[ o

(2) Press the [ENTER(YES)] key after inputting applied pressure to set with the [Number] key.

@ Reference

This function cannot be used when Robot operates.

This can only be set in the spot welding environment. The spot welding item in F[F2]:
System; — T5:Initialize; — T3: Usage setting; must be set to “Enable”.

Applied pressure of welding condition file is not changed.

When the set pressurization force is higher or lower than the upper limit value of the current
pressurization force table of the servo gun parameter, the following message will be displayed.

E: Servo gun squeeze ﬁ:lrl:e-!_

& The value of the squeeze force table is set to exceed the upper limit,

T B0
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8.15. R212 SVG move tip consumption preset

User can manually set wearing quantity of move tip of Servo gun.
For detalils, refer to the servo gun function manual.

(1) Following screen is displayed if pressing the [R..(NO)] key — [212] — [ENTER(YES)] key.

212: 5¥G moving tip consumption preset E]

Enter moving tip consurnption, [-10,00 - 10,00]

[ o

(2) Press the [ENTER(YES)] key after inputting wearing quantity of move tip with the [Number]
key.

Reference

® This function cannot be used when Robot operates.

® This can only be set in the spot welding environment. The spot welding item in [[F2]:
Systemy — T5:Initialize; — T3: Usage setting; must be set to "Enable".

® When the actual abrasion of the tip is higher or lower than the set value, be careful since it can
cause pressurization force misalignment or work piece interference etc.
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8. R Code

8.16. R213 SVG fixed tip consumption preset

This is function to allow that user can manually set wearing quantity of fixed tip of Servo gun.
For details, refer to Hi5 servo gun function manual.

(1) Following screen is displayed if pressing the [R..(NO)] key — [213] — [ENTER(YES)] key.

213: 5¥G fixed tip consumption preset E]

Enter fixed tip consumption, [-10,00 - 10,00]

[

(2) Press the [ENTER(YES)] key after inputting wearing quantity of fixed tip with the [Number]
key.

Reference

® This function cannot be used when Robot operates.

® This can only be set in the spot welding environment. The spot welding item in [[F2]:
System; — T5:Initialize; — T3: Usage setting; must be set to “Enable”.

® \When the actual abrasion of the tip is set higher or lower than the setting, you must be careful
not to cause pressurization force misalignment or work piece interference etc.
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8.17. R214 Simultaneous welding gun selection
When you want to use multiple number of spot welding gun (Servo gun or air pressure gun) to execute
the welding work, select the spot welding gun number to use simultaneously. For the selected spot
welding gun, manual operation is possible. For details, refer to Hi5 servo gun function manual.

(1) Following screen is displayed if pressing the [R..(NO)] key — [214] — [ENTER(YES)] key.

Gﬁv, Glzv, '3|3v

[ QK l [Cancel]

(2) Use the [Number] key to enter the gun number to select and press the [ENTER(YES)] key.
The changed spot gun numbers are displays on the status display screen as

| T1 L1z sw |

Reference
([ J

This cannot be used when the robot is in operation.

® This can only be set in the spot welding environment. The spot welding item in [[F2]:
System; — T5:Initialize; — T3: Usage setting; must be set to “Enable”.

® \When the type of the spot welding gun to select is different, a message saying “The type of the
currently selected GUN type is set incorrectly” will be displayed.

® For the type where the spot welding gun is designated, refer to f[F2]: System; — [4:
Application parameter; — [1: Spot welding; — F1: Spot gun vs. tool number, gun

type,s .

® When you select the multi sink gun, manual pressurization and open/close operation is
executed with the previously selected gun.

® When the multi sink gun is selected and the GUN LED is turned ON, SPOT command is
recorded in multi sink spot type. Ex) SPOT GN=1,CN=1,SQ=1,MG=2
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8.18. R215 Spot welding cnd squeeze force set
This function sets the welding condition table of the necessary pressurization force during servo gun
welding. This is the same as setting pressurization force (Kgf) in  T[F2]: System; — T4: Application

parameter; — "1: Spot weldings, — "4: Spot gun welding data (Cnd, Seq); — '2: Welding
conditiony .

(1) Following screen is displayed if pressing the [R..(NO)] key — [215] — [ENTER(YES)] key.

215: Spot welding cnd squeeze force set E

Enter the welding condition number,[1 - 6d]

0

(2) Use the [Number] key to enter the welding condition number and press the [ENTER(YES)]

key.
215: Spot welding cnd| squeeze force set E

Enter servo gun squeeze force, [5G0 - 999]

[

(3) Use the [Number] key to enter the servo gun pressurization force and press the
[ENTER(YES)] key.
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8.19. R220 Equalizing tip consumption preset

This is function to allow that user can manually set wearing quantity of fixed tip of Equalizer
air-pressure gun.

(1) Following screen is displayed if pressing the [R..(NO)] key — [220] — [ENTER(YES)] key.

220: Equalizing tip consumption preset E]

Enter equalizing tip consumption, [-10,00 - 10,00]

[ o

(2) Press the [ENTER(YES)] key after inputting wearing quantity of fixed tip with the [Number]

key.

Reference

This function cannot be used when Robot operates.

This can only be set in the spot welding environment. The spot welding item in [F2]:
System; — T5:Initialize; — T3: Usage setting; must be set to “Enable”.

When the designated type of spot welding gun is “EQ’less”, it is “Enable”. Refer to "[F2]:
Systemy; — T4: Application parameter; — [1: Spot welding; — 1: Spot gun vs. tool
number, gun type; .

When setting the actual abrasion of the tip higher or lower than the setting, be careful since
the pressurization force can be misaligned or it can cause work piece interference.
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8. R Code

8.20. R225 Servo hand squeeze force setting

This is function to allow that user can manually set applied pressure of Servo hand when performing
Robot work by using a Servo hand.

(1) Following screen is displayed if pressing the [R..(NO)] key — [225] — [ENTER(YES)] key.

225: Ser¥o hand squeeze force setting E]

Enter servo hand squeeze force, [10 - 999]

=@

(2) Press the [ENTER(YES)] key after inputting applied pressure to hand with the [Number] key.

@ Reference
{ ]

This function cannot be used when Robot operates.

® |f you try to set the pressurization force without selecting the axis specification to <Hand> from
the additional axis number setting screen, a message saying “It can only be set in servo hand
environment” will be displayed.

® Palletizing item in  T[F2]: System; — [5:Initialize; — 73:Usage setting; must be set
to “Enable”.

® When the servo hand pressurization force to set exceeds the range of the table setin T[F2]:
System; — 4: Application parameter; — [3: Palletizingy — [3: Servo hand
parameter; — fSqueeze force-Current table; , a message saying “The value of the
squeeze force table is set to exceed the upper/lower limit” will be displayed.
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8.21. R249 PLC all relay clear

This clears all relays related to PLC when the PLC is stopped.

(1) When you press the [R..(NO)] key — [249] — [ENTER(YES)] key, PLC all relay clear screen
will be displayed.

(2) When you press the [ENTER(YES)] key, the function will be executed.

@ Reference

® This function only works when the internal PLC is used and when the internal PLS is stopped
or remotely stopped.

8.22. R269 Program protection
Sets protection function for program within inner memory.

(1) When you press the [R..(NO)] key — [269] — [ENTER(YES)] key, the screen to enter the
program number to set will be displayed.

(2) When you enter the program number with the [Number] key and press the [ENTER(YES)] key,
the screen to select the function to protect or cancel will be displayed.

(3) When you press the [1] key to protect and then the [ENTER(YES)] key, the screen to select
the type of protection will be displayed.

(4) Input type of protection with the [Number] key and then press the [ENTER(YES)] key

Reference

® This cannot be used when the robot is in operation.

® Protection status is displayed as follow in the rear of fine name when performing display of
inner memory or file name depending on type of protection selected.

__:No protection W_: Complete protection
WP : [Complete + Playback] protection S_ : Partial protection
SP : [Partial+Playback] protection _P : Playback protection

® If you do not enter the engineer code when canceling the program protection, a message
saying “Consult the engineer” will be displayed.
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8.23. R286 Software version display

This displays the system environment of the controller (Robot type, software version by system board,

operating use environment) or upgrades the system version.

Following screen is displayed if pressing the [R..(NO)] key — [286] — [ENTER(YES)] key.

_ wanual out

Record ond
N 5/2

Run to

step

System version
Systemn environment

Fiobot type = [HS1Ee-0D (Robot axes:B, Total axes:8)
Vibration contral = [On

N

[ Current page

i

Pane set

(4

Current Mew file to upgrade
| [] Main [Mi30,07-00  [2008.11.28 [WUSEWHIS®E I none]

Jog inch Soft key
L.__ 17 [TV30.07-00  [2008.11.25 [WUSEWHISWEInW batch version update)
—

— [ AutaRun [ [WUSEWHIS®EIn none] [
[ 3ound [WUSEWHIEW soundWinone]

Ouick Opan [ Help [FFISEHHIGwh elpwnane] e
.: - A"
L’ 05 Build |2 22 |EDDB, 117
Help FREWNET

8. R Code

Reference

® This is same function as T[F1]: Service;, —
version

F7. System diagnosis; — F1: System
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8.24. R350 Endless axis manual reset

Hi5 Controller Operation Manual

For the axis of which the endless function is set to “Enable” in  T[F2]: System; — [5:Initialize; —
6: Mechanism setting, , this function resets the rotation of the rotating axis manually.

(1) Assume that data for each axis of current Robot is as in below screen after setting endless
function to “Enable” for the R1 axle of Robot.

Data of each axis

0. 000 deg

=90, 000 deg
200, 000 deg

Coaordinate

1806. 0

—-1&80.0

-0.10

-z0.0

(2) When you press the [R..(NO)] key — [350] — [ENTER(YES)] key, the screen to enter the axis
number to reset will be displayed.

(3) Performs initialization function within scope of -180 ~ 180 degree for all axis if pressing the
[ENTER(YES)] key after inputting O (zero). Performs initialization function within scope of -180
~ 180 degree for relevant axis if pressing the [ENTER(YES)] key after inputting axis number.
Following screen is displayed when selecting axle number to initialize to 6.

Reference

Data of each axis

0. 000 deg

=90, 000 deg
-160. 000 deg

Coordinate

1806. 0

—-1a0.0

-0.10

-z0.0

® This function cannot be used when Robot operates.

® This can be set only when the motor is turned on. When you try to set this when the motor is
turned off, a message saying “This can only be executed when the motor is turned ON” will be

displayed.
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8. R Code

8.25. R351 Change cooper. state of manual mode

This is to set the jog role necessary for the robot cooperative control mode.

Operation #1 #2 Contents

Role of Robot Role of Robot 0 = Indiv.(individual)

1 = Master

R351,#1
2 = Slave

3 = Slave
(CMOV record mode; option)

The current role of the robot is displayed at the top of the screen. Robot role Indiv.

Robot number 1

Record cnd.

[Blprogram | = sF [F1] [ R Mech 17, erd [2= man. spd 0
: /} e :0m ALL MECH [0]HS165-00 CART. | [2] ‘ ‘ -
- MOWE P,5=60%,4=1,T=1 W01 5:01 [ — S

(1) Following screen is displayed if pressing the [R..(NO)] key — [351] — [ENTER(YES)] key.

351: Change coorper. state of manual mode

Select collaboration condition, [Independent=0, Master=1,

Slave=z, CMOV=3]
I |

(2) Input R351, 1 when desiring to change role of Robot to master. Role of Robot on the top of
screen is changed to M.

Robot role MASTER
Robot number 1

Record cnd.

1sF

@ Program Dﬂ Unit:[0] EE Mech TZ. Crd E|I— Man. spd TO
. /‘) HRRE ki) ALL MECH [0]H=165-00 CART. | [21 ‘
a8 MOWE P,5=60%,4=1,T=1 Wil 501 CP1

(3) Input R351, 2 when desiring to change role of Robot to slave. Role of Robot on the top of
screen is changed to S.

E—— _— Robot role SLAVE
" | Plrrogram | ZlsF [ urit:fo Lf Mech 17, cra [E man. spd 0
) | Robot number 1
: /> HHHH Kk ALL MECH [0]HS165-0D CART. 21 ‘
D’ L MOVE P,5=60%,4=1,T=1 W0l 501 Pl ~

(4) Input R351, 3 in Slave status when desiring to change role of Robot to CMOV record status.
Robot role is displayed as S and the font color is white.

Record snd . Robot role SLAVE
X [BlFrogram | < 5F [l uritgnp | B&Mech 1 cra [ Fzman.sps | Tq @ Robot number 1
B) HHHH Hah) ALL MECH [0]HS165-0D CART. 21 ‘
. P

MOWE P,5=60%,A=1,T=1 w01 S:01
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Reference

Hi5 Controller Operation Manual

® This cannot be used when the robot is in operation.

® When the common coordinate system between the robots for cooperative control is not set,
the following message will be displayed.

' Commaon coordingte system for cooperation control is not set..
L] }

® Referto [F[F2]: System; — [6: Automatic constant setting, —
of cooperate robots; .

F'5: Common coordinate

/ HYUNDAI
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8. R Code

8.26. R352 HiNet I/O manual setting

Manually outputs HiNet I/O signal for cooperation control.

Operation Output signal
R352,Group number(1~16), output value(0~255)
Robot 1 : Group 1~4 Output signal equivalent to group number
Robot 2 : Group 5~8 For robot 1
Robot 3 : Group 9~12 Ex) R352,2,255

Robot 4 : Group 13~16

(1) When you press the [R..(NO)] key — [352] — [ENTER(YES)] key, the screen to enter the
group number to set will be displayed.

(2) When you enter the group number with the [Number] key and press the [ENTER(YES)] key,
the screen to enter the data to print manually will be displayed.

(3) After outputting R352,2,255, you can check the output status through the monitor. All other
than the group number applicable, is the input area.

Hinet [/0 [GE1~GETE] X
/ This is the group
[_O00monn_j| 00| 000 f Out ~ number applicable to
oonooono oo | ooo | Owt robot 1. and shows
Q0000000 | 00 | 000§ Out output status of 255 in
oonooono oo | oo\ Owt GE2

oonooono 00 | 000 [ MNe”
oonooono oo | ooo | In
noaooa00 oo | oo | In
oonooono oo | ooo| In
oonooono oo | ooo| o In
oonooono oo | ooo | In
oonooono oo | ooo | In
oonooono oo | ooo | In
Q0a00a00 a0 | oa0 | In
oonooono oo | ooo| In
gonooonn oo | ooo | In
Qonooonn oo | oo In

Reference

® This cannot be used when the robot is in operation.
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8.27. R353 Robot cooperation status reset

This is function used when desiring to individually playback respective Robot during replay of
cooperation operation or after stop. This function is necessary when stopping the robot in the
cooperative interval COWORK ~ COWORK END and then changing the step.

(1) Following screen is displayed if pressing the [R..(NO)] key — [353] — [ENTER(YES)] key.

353: Robhot cooperation condition reset E]

Reset robot collaboration condition?[Disable=0, Enable=1]

—

(2) Use the [Number] key to enter 1 and press the [ENTER(YES)] key.

Reference
([ J

This cannot be used when the robot is in operation.

® When the cooperative condition is reset, the robot is individually controlled. Therefore you

must operate after checking whether there is any interference between the work piece and
corresponding robot.
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8. R Code

8.28. R354 Endless ZERO execution

For the axis with the endless function set to “Enable” in  "[F2]: System; — [5: Initialize; — 76:
Mechanism settingy , this function completely resets not only the rotation of the rotating axis but also
the residual angle manually.

(1) Set the endless function for the R1 axis of the robot to “Enable” and assume that the data of
each axis of the current robot is as follows.

Data of each axis

Coordinate

0. 000 deg

1806. 0
—-1&0. 0
=90, 000 deg -0.10
200, 000 deg -z0.0

(2) When you press the [R..(NO)] key — [350] — [ENTER(YES)] key, the screen to enter the axis
number to reset will be displayed.

(3) After entering O, press the [ENTER(YES)] key to reset the range -180 ~ 180 degrees. After
entering the axis number to reset from axis 6 to 12, press the [ENTER(YES)] key to reset the
range of -180 ~ 180 degrees for the applicable axis. When you selected 6 as the axis number
to reset, the following screen will be displayed.

Data of each axis

Coordinate

0. 000 deg

1806. 0
—-1&80.0
=90, 000 deg -0.10
200, 000 deg -z0.0

@ Reference

® This cannot be used when the robot is in operation.

® This can be set only when the motor is turned on.
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8.29. R358 Spot gun manual connection/separation

This function connects/disconnects the welding gun from the spot welding gun change system. To
change the spot welding gun from the welding gun change system, you must use the physical ATC
(Automatic Tool Change) to connect/disconnect the power and various signal lines. To execute this
operation manually, move to the welding gun holder to connect/disconnect the robot with the motor
turned On (Turn on Enable switch). For details, refer to “Welding gun change function manual’.

Operation Parameter #1 #2
Meaning Connection / separation Gun number
Setting value Connection = 1, separation =0 1~3
R358,#1,#2

R358,1,2 (Gun number 2 connection)

Example of use
R358,0 (Gun separation)

(1) When you press the [R..(NO)] key — [358] — [ENTER(YES)] key, the screen to confirm
whether to connect/disconnect the spot gun manually will be displayed.

(2) After entering 1 or 0 (Connect or disconnect) using the [Number] key and pressing the
[ENTER(YES)] key, the screen to enter the spot gun number to change will be displayed.

(3) Enter the welding gun number to change and press the [ENTER(YES)] key. The change
welding gun number is displayed on the status display screen.

Reference
([ J

This function cannot be executed in AUTO mode.

® \When you select the gun number, the spot gun corresponding to the tool number will
automatically be changed to the designated tool number. For the spot gun corresponding tool
number, refer to T[F2]: System; — T4: Application parameter; — T1: Spot welding,
— [1: Spot gun vs. tool number, gun type; .

® This can be set only when the motor is turned on.
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8. R Code

8.30. R359 Servo gun encoder power ON Relay

When the servo gun is applied to the spot welding gun change system, this function is used to reset the
encoder of the servo gun axis when installing the servo gun initially.
For detail content, refer to “Welding gun change function manual”.

(1) Following screen is displayed if pressing the [R..(NO)] key — [358] — [ENTER(YES)] key.

s oot conoter————— [ S8

Select @ Connect the encoder power?

YES | ‘ NO e

(2) Press the [ENTER(Yes)] key to connect the power to the encoder.

Reference
([ J

This cannot be executed in AUTO mode.

® Reinput power to release compulsory input of Servo gun encoder. Therefore reinput power
after encoder reset work is completed, and proceed manual assembly of Servo gun.

® Because this function is for the engineer, general operator cannot use this function.

/!\ Warning

® Never mechanically assemble or separate Servo gun in compulsory input status of encoder
power.
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8.31. R360 CONPATH manual setting

This is function to compulsorily change execution of CONTPATH. Scope of input is 0, 1, 2 and
explanation by each number is as follow. (Same as CONTPATH number)
0:
For step where command (function) is included in step, execute command (function) in status
Robot stops and move to the next step.
1:
After executing commands recorded in target step during step movement, Robot moves to the
next step via the target step without Robot stopping.

However, for output command, time actually output outside is when command value arrives within
scope of accuracy.

Non-consecutive is done for case using input signal in parameter of command. If command value
arrives within scope of accuracy, execute command in status Robot stops and moves to the next
step.

2:

Even for command that input signal is included, Robot consecutively moves through previous
interpretation.

(1) Following screen is displayed if pressing the [R..(NO)] key — [360] — [ENTER(YES)] key

360; CONTPATH manual setting E]

Enter the continuous pass number, [0 - 2]

1

(2) Enter the number you want (0~2) using the [Number] key and the [ENTER(YES)] key. You can
check the input condition from the status screen.

TO =1
LR1
CP2
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8.32. R361 Jog inching level setting

Use this to change the inching distance of the currently set level.

8. R Code

Operation #1 #2
Unit, unit (0~2) Range of designation, range
0 : Axis (deg) 0.1~ 180.0
R361,#1, #2
1: Cartesian Pos. (mm) 0.05 ~ 1000.0
2 : Cartesian Orient (deg) 0.1-~180.0

(1) Following screen is displayed if pressing the [R..(NO)] key — [360] — [ENTER(YES)] key.

361: Jog inching level setting E]

Select the unit, [0=Distance, 1=Angle]

—

(2) To set the inching distance of the axis coordinate system, enter 0. To set the inching distance
for other Cartesian coordinate system, enter 1. To set the inching angle for the position of the
Cartesian coordinate, enter 2. And then press the [ENTER(Yes)] key. When 1 (Location) is

entered, the following screen will be displayed.

(3) Enter the inching distance and press the [ENTER(Yes)].

361: Jog inching level| setting E]

Enter the walue, [0,001 - 180,0]

1

8-31
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Hi5 Controller Operation Manual

@ Reference

® This function cannot be executed in AUTO mode.

® Inching distance set by R361 code is set for jog level currently set. Therefore, inching distance
is changed equivalent to 8i where current jog level is 8.

® Jog inching operation can only be done when the jog inching key is activated (LED On).

® Because this function is for the engineer, general operator cannot use this function.
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9_ QUiCk Open Hi5 Controller Operation Manual

9.1. Outline of function

Detailed setting of exclusive functions of arc such as weaving, retry/restart, features of welding
machine as well as welding-related conditions including voltage, current if teaching program for arc
welding work. In addition, there is also a case of checking position of step or auxiliary point basically.
Quick Open function is function to easily and rapidly such condition setting and position check with
one-stroke of key manipulation.

For example, contents equivalent of condition number currently used in command of various welding
start conditions if pressing the [Quick Open] key, when the cursor is located at ARCON command that
plays role of Arc On function. You can check or change details of welding start conditions from this
screen. In addition, where other condition files exist in relation with the relevant condition files, you can
directly move to there. In other words, this is function to easily and rapidly check, change detailed
contents such as conditions files related with specific command or step position.
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9. Quick Open

Related files or detailed contents are displayed on the screen if pressing the [Quick Open] key in

specific command. Press the

without changing.

"[F7] : Record; key to exit after saving, and press the [ESC] key to exit

Table 9-1 Contents appearing when pressing the [Quick Open] key in command

Clomi e File, contents Detailed contents
sentence
MOVE Step position Current step position or global pose parameter
XY Z(mm), Rx Ry Rz(, ), T1~T10
REFP Reference location Unit, Coordinate, Robot Configuration
CALL
Called program You can open to check or edit the applicable program.
JMPP

Replacement
statement

Variable check and
change

You can monitor and change the applicable variable
depending on the variable type of the replacement
statement.

V%, VI, V$, P, R, LV%, LV!, LV$, LP, LR, system variable etc.

ARCON
ASF#=

Arc start condition file,
Arc auxiliary condition
file, welder condition
data file

® Arc start condition
Condition number, description, voltage check, whether
to RETRY, operating mode, current, voltage, whether to
apply WCR input wait, wait (delay) time
Arc auxiliary condition
- RETRY: Repetition, Retract time, Reentrance/path
distance, shift distance, speed, current, voltage
- RESTART: Repetition, Over.Leng., speed, current,
voltage, overlap conditions
® \Welder condition
Welder number, name, description, power, setting, wire
diameter, projected length, deposition detection time,
arc off detection time
- Feature of current : Polarity, ref. (V), measuring value
(A), adj.
- Feature of voltage : Polarity, ref. (V), measuring value
(A), ad].

ARCOF
AEF#=

Crater condition file,
Arc auxiliary condition
file, welder condition
data file

Crater condition file

Condition number, voltage check, description, automatic
deposition cancel, current, voltage, condition
maintenance time, gas maintenance time

Arc auxiliary condition file

Auto stick recovery: Repetition, current, voltage, delay
time

WEAVON
WEV#=

Weaving condition

® \Weaving condition file
Condition number, weaving pattern, frequency, basic
pattern, forward angle, moving time, timer

9-3
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Hi5 Controller Operation Manual

9.2. MOVE - Step location

This is function to check or modify step location where the reverse bar is currently located at in work

program.

9.2.1. Hidden pose MOVE sentence

This is a function that confirms, or modifies the current step location from the hidden pose MOVE
sentence (step that recorded by the [REC] key of Teach Pendant, which is the MOVE sentence that
does not include the post variable).

(1) Position of current step appears as in following screen if pressing the [Quick Open] key in the

)

3)
(4)

()

(6)

MOVE sentence recorded as hidden pose.

Resord and - Wanwal ot
o Current step location
= Unit = I |
& Ly
5 = 877714 deg T = -1843.200 mm
e H o= &6 deg T2 = [ -T80320 mm i
Vo= 917,015 deg D
Emd R = TO 00 deg
u B = -9592, 968 deg
Jog inch Soft key
Rl = 674,660 deg
t‘; g
= Coordinate = (JBase () Robot Axis ou Oun '

QuickDpen User key
: 3
—

Hel PREWNET
EP Enter the unit number.[0-7]

’ lﬁﬁiﬁﬂl
Move the cursor line to the item. If inputting figure, contents are reflected if pressing the
[ENTER] key after numbers in the Input frame.

Please press the [SHIFT]+[<-][->] key to control the radio button.

Step number (S)
It displays the current step number. If you enter another step number and press [ENTER], it
will move to the step.

Coordinates value of the current step

It displays the factor values of the step. Use cursor key to select the item that you wish to
make changes. Enter the integer value and press [ENTER] to reflect the changes. However
the changes will not be made if the Encoder has been selected as the type of coordinates
system

Types of coordinates system

It selects the types of coordinates system (among the Base coordinates system, Robot
coordinates system, axis angle, User coordinates system, Encoder value) that will represent
the current step location.
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9. Quick Open

(7) Robot’s structure component
It is displayed when the type of coordinates system is Base or Robot.
When Robot’s location is to be recorded, plural value may exist due to the characteristics of
the equipment, so the Robot’s structure component must be configured in order to record the
unigue value for its location

(8) T[F1]: Current robot pose / Original value
If press once, the value of the Robot’s current pose will be displayed. If press once more, the
hidden original value of the current step will be displayed (Toggle operation)

(9) T[F3]: Moving,
While pressed, the Robot will move to the location of recorded step (Jog)

(10) T[F4]: Previous; / T[F5]: Next,
Move to the previous step / Next step.

(11) T[F7]: Record,
Reflect to the job program. If press [ESC] to finish without record it, the contents that displayed
on the screen will not be reflected.
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9.2.2. Pose record MOVE sentence, Post substitute sentence

This is a function that modifies the pose variable values of the MOVE sentence that includes the post
variables, or the substitute sentence

(1)

(@)

®3)
(4)

(5)

(6)

(7)

Monitoring for Pose parameter appears as following screen if pressing the [Quick Open] key in
MOVE command (MOVE sentence) recorded as pose parameter.

g B
Reic” Global pose variable sl ot
= Variable index = |1 Unit = [
oa I
X = 2466 mm  TI = 0,000 rarn
e ¥oo= AT mm T2 = 0000 mm P st
Z = 442 342 mm D
Cad Rx = TS deg
u RY = -1.212 deg
Jaginch. Soft key
Rz = -71.736 deg
=
{.: B
— Coordinate = (@Base (OFfobot () Axis Ou OUn
Robot pose = (@) Defined () Not defined
QuickDpen Usar key
— (@) Front () Rear @Up ()Down ®Flip () Non-flip
: ithi = Ny = Y = Ny f
= witin (1801 S = @Y (N Bo- @Y ON m- @Y ON A
Help Enter the unit number.[0-7] BRSNS

’ Mﬁiﬂl
Move the cursor line to the item. Contents are reflected if pressing the [ENTER] key after
entering numbers in the Input frame for inputting numbers.

Please press the [SHIFT]+[<-][->] key to control the radio button

Post number (P)
It displays the current post number. If you enter another variable number and press [ENTER],
it will move to the variable.

Comments

It displays the comments that explain the current pose variable. Comments can be edited with
the key pad or the soft keyboard. (Entered comments will be saved in the
/ResidentFlash/CataCmtP.txt file of Teach Pendant and it can be edited on PC

Coordinates value of the current pose variable

It displays the factor values of the pose variable. Use cursor key to select the item that you
wish to make changes. Enter the integer value and press [ENTER] to reflect the changes.
However the changes will not be made if the Encoder has been selected as the type of
coordinates system

Types of coordinates system
It selects the types of coordinates system (among the Base coordinates system, Robot
coordinates system, axis angle, User coordinates system, Encoder value) that will represent
the location of pose variable
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9. Quick Open

(8) Robot’s structure component
It is displayed when the type of coordinates system is Base or Robot.
When Robot’s location is to be recorded, plural value may exist due to the characteristics of
the equipment, so the Robot’s structure component must be configured in order to record the
unigue value for its location

(9) T[F1]: Current robot pose / Original value
If press once, the value of the Robot’s current pose will be displayed. If press once more, the
hidden original value of the current step will be displayed (Toggle operation)

(10) T[F3]: Moving,
While pressed, the Robot will move to the location of recorded pose variable (Jog)

(11) T[F4]: previousy / T[F5]: nexty
Move to the previous variable / Next variable.

(12) T[F7]: Record,
Reflect to the pose variable. If press [ESC] to finish without record it, the contents that
displayed on the screen will not be reflected
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9.3. Hot Edit

This is function used to modify conditions, command or function recorded in step without stopping
Robot during operation.

(1) When you press the [Quick Open] key during the operation, you can enter the program edit
(Hot Edit) during operation as shown below.

=]
Manual out

Resord and
[Pl Program | = =F [F] Uit i Mech crd gl Piay spa T1 Gl
0z83 =210 ALLMECH | [0]HS166-01 Usar[1] 100% ‘ LR1
— I
MOVE P,5=60%,4=1,T=1 W01 S:01 P2 bl
[ Hotbde _ Possarsairo %]
Fobot:H3 16501, 3axes, 2steps Feobot:H3 16501, faxas, 2eteps
Cyele type Fane sat
al MOVE P,5=60% 461,T=1
2 MOE P, 5= 100mmds,4e1,T=1 e MOE P, 5= 100mms, 4=1,T=1 D
|
Jog inch Soft key
QuickDpen User key
= A
Help | PREVNET

(2) After editing the program in the same method as MANUAL mode, press the [[F6]: Apply

HotE.; key to apply the changed results.

Reference

® For description on the program edit during operation (Hot Edit), refer to
F1: Monitoring; — T12: Work program Hot Edit; .

F[F1]: Service; —
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9. Quick Open

9.4. Spot welding function

When preparing the program and you have recorded the “SPOT” command, move the cursor to the
location of this function in MANUAL or AUTO mode and press the [Quick Open] key. The following
screen will be displayed. The purpose of this function is to quickly edit the content of the welding
condition and welding sequence during the spot welding using the servo gun.

%) e

Record ¢nd Manual out

Welding condition
D [ gy B
Humber 1 Humber 2 Number 8 Humt:
Run to [ Pane set

Humber 2 Mumber 4 Humber § Humber & Mumber 7 Humber 2

Cad Mumber = [ 1 D
- Output data(Binary) = [ 1
Jog inch, Squeeze force(Kgf) = IW Kgf Soft key
t:': Move tip clearance = [ 00 mm
- Fixed tip clearence = [ 40 mm
QuickDpen Pannel thickness = I—DD mm sy
L' Command offset = [ 00 mm A'
Help PREWNET

Enter the welding condition table (Data Base) number.[1 - 4]

4 i
Reference

® See the f[F2]: System; — [4: Application parameter; — [1: Spot welding; — [4:
Spot gun welding data (Cnd, Seq); — [2: Welding condition .

® Seethe F[F2]: System; — [4: Application parameter; — T1: Spot welding; — T4:
Spot gun welding data (Cnd, Seq); — T3: Welding sequence; .

® Seethe F[[F2]: System;, — [4: Application parameter; — T1: Spot welding; — T4:
Spot gun welding data (Cnd, Seq); — 4: Tip dressing condition; .
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9.5. Arc welding condition setting

You can edit condition setting of relevant commands if pressing the [Quick Open] key in ARCON,
ARCOF, WEAVON, REFP, LVSON, CHGLVS as commands related with arc welding. See ‘Manual for
Arc Welding Function’ for detailed contents of condition setting of each command. However, see  'LVS
tracking Function Manual; for LVSON, CHGLVS command.
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7 10. Robot Language Hi5 Controller Operation Manual

10.1. Robot Language Guide

There are roughly two industrial robot programming languages: command code and robot language.
Between these methods, Hi5 controller creates the program using the robot language method.

With the command code method, you can create work program that can control the robot operation in
detail using hundreds of command codes. But, processing formula or string, saving and processing
large scale data is difficult or impossible to process using the command code. Also because the
command is composed of number codes, it is difficult for the novice user to analyze the program.

Unlike command code, robot language provides English statement set, various arithmetic and string
variables, functions and numerical forms.

As industrial robot makers usually offer their own robot language, Hyundai Hi5 offers ‘HR-BASIC,
Hyundai’s own robot language. HR-BASIC is similar to BASIC, a programming language used for PC.
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10.2. Menu Overview

10. Robot Language

Menu overview indicates initial menu and command groups under command input.

| Command Input | Function
[ \ \ [ \ \ \ ABS
| Motion, /0 | [ Flow control ]| Others | | spot ]| [ Arc | [Handling ] [ Substitution ] T
-(_move ) coto ) ( D spOoT ) (_ARCON ) (_ PAL ) (v ) ( MN )
“(_PRINT ) (_GosuB ) (_ REM ) (_GUNSEA ) (_ ARCOF ) (_ PALPU ) (_ pose ) -( DEGRAD )
“(__INPUT ) (_ cALL ) | (_ CALLPR ) ((IGUNSEA ) ( WEAVON ) (_ PALRST ) (_ shift ) ( RADDEG )
~(signaloutput) (_IF ) (_ MKUCRD ) ((EGUNSEA ) ( WEAVOF ) (_ TIERST ) (_ out ) SQrR )
“(__WAIT ) (__FOR ) (_SELUCRD ) '(GUNCHNG) (_ REFP ) (_PALEND ) (_ in ) (_ sIN )
~(_smov ) ( DELAY ) ( SEA ) “(_ARCCUR ) (HANDPRES) (_ System ) cos )
~(CONTPATH) - END ) -(_ SONL ) “(_ARCVOL ) (HADDOPEN) (_ FB ) TAN )
~(ENDLESS ) -( RETURN ) -(_ SREQ ) “(_ARCDC ) (CNVYSYNC) (_ Hinetlo ) - ATN )
~(_coLpbeT ) ( ELSEIF ) (_sxyz ) “(_ARCDV ) "(WAITCNVY) (_ PLC ) ( ATN2 )
-(cowork ) -(_ELSE ) (__TONL ) (_ENeT ) (_pIST )
~(TRIGGOUT) -(_ ENDIF_ ) (__ RINT ) “(WEAVCmd ) -( ORD )
~(CLRRBUF) -(_ NEXT ) (__RINTA ) A
~(_seLsTN ) -(_ JmPP_ ) - CLR232C ) STRPOS
~(SELPTNO ) -(__ sTOP ) -(INTERRUPT) E
-(_LOADF ) -( ONGOTO ) - COPYM2R ) TIMER
~(_SAVEF ) «(_ Label )« COPYR2M ) CHR$
“(EXITFOR ) {_ GATHER ) STR$
BiNs
HEXS

Figure 10.1 Menu Overview

MIRROR$
LEFT$
MID$
RIGHT$
DATES$
TIMES$
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z —
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Hi5 Controller Operation Manual

10.3. Basic Elements

10.3.1. Row

Except for step statements (MOVE statement, SMOVE statement, etc.) for position shift of a robot, row
numbers (1~9999) may be optionally attached in front of rows. A row may have up to 254 characters.
Only one statement is allowed for a row.

10.3.2. Character

Letter A~Z, a~z Korean letters
(Except notes and strings, every letter should be uppercase.)
Digit 0~9
Symbol "' #85%&()*+-.,/\:;=<>?2@ "[\]*{} |
Space <space>, <tab>(Before being transferred to the controller, <tab> is converted to
P <space>.)

10.3.3. Address

Address includes row number, step number and label.
Explanation | Address is used for branch such as GOTO and GOSUB. Row number can be
omitted.
Step S0~S999 Step number is automatically marked when step statement (MOVE
number statement, etc.) is inputted.
Row 1~9999 . .
number (Arithmetic) Order of row numbers is not relevant to program operation order.
Label *< abel> Label should be in English letters, numbers and underline and cannot
be over 8 characters. The first letter should be an English letter.
GOTO 10
Example SPE';FI;ISSL GOTO V1%
GOSUB *CALC
Only integers without signs can be used for step number.
Note Arithmetic can be used for row number.
Number of row numbers per program cannot be over 1000.
Number of labels preprogram should not be over 100.

/ "HYUNDAI 10-4

HEAVY INDUSTRIES CO.,LTD.




10.3.4. Constant

10. Robot Language

Constant Range Example
Decimal -32768~32767 2150, -440
Integer Binary &B0~B1111111111111111 &B01101011, &B1000
Hexadecimal &HO~&HFFFF &H3F77, &H2A

Real number with
adjustable decimal point

-1.17E-38 ~ 3.4E+38

55.6, 0.5E-2

Real number with fixed
decimal point

-2147483.648 ~ 2147483.647

3050.76, -2.714

"INPUT WORK NUMBER:",

String Up to 240characters "INVALID DATA"
Coordinates
Constant System Range Example
Base .
) Real number with (204.5, 3719.35, 277.94, 0, 50, 0,&H0001)
coordinates : . ) )
S fixed decimal point (P* is the current pose of a robot.)
ystem
R Real number with
coordinates : . ) (204.5, 3719.35, 277.94, 0, 50, 0,&H0001)R
fixed decimal point
System
Us_er Real number with
Pose coordinates . . . (204.5, 3719.35, 277.94, 0, 50, 0, &H0001)U4
S fixed decimal point
ystem
LB Real number with
coordinates fixed decimal point (0, 50, 0, 0, 0, 0, &HO001)M
System P
Axis angle .
coordinates fi‘ég'é‘eug‘rgg{ Wo'f:]‘t (0,0, 30, 0, 0, 0, &HO001)A
System P
Robot .
coordinates Real ”“”_“bef W'Fh (0,50,0,0,0,0)R
fixed decimal point
System
Tool .
coordinates Real ”“”_“bef W'Fh (0,50,0,0,0,0)T
fixed decimal point
System
User .
. . Real number with (0, 50, 0,0, 0, 0)U4
Shift coordinates . . ) ) ;
S fixed decimal point (U4: User coordinates system No. 4)
ystem
Master .
coordinates Real number W'Fh (0,50,0,0,0,0)M
S fixed decimal point
ystem
Axis angle .
coordinates Real number W".[h (0,0, 30,0,0,0A
S fixed decimal point
ystem

10-5
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Hi5 Controller Operation Manual

Reference

® There is no suffix for base coordinate but the robot coordinate uses the suffix R, axis
coordinate A and user coordinate U or Un. (n is the user coordinate number, if n=0, use the
User coordinates system’s designated number of condition setting

® For the base coordinate or robot coordinate, each element is (X, Y, Z, RX, RY, RZ, cfg.). If
there is an additional axis, it continues after RZ. X, Y and Z is the coordinate (Unit: mm), and
RX, RY and RZ is the rotating angle (Unit: degree) from respective X, Y and Z axis.
cfg.(configuration) is composed of the information setting for shape of 14 bit robot
(0~&H3FFF). (Coordinates system information will be ignored from the bit components of cfg.
Coordinates system will follow the desinence )

® If there is no additional axis, it is the same whether coordinates has R or not, because base
coordinates system and robot coordinates system are the same.

® |f T is attached, user coordinates system is ignored even though it is already set, because only
tool coordinates system is applied.
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10. Robot Language

10.3.5. Robot Form Data

Table 10-1 .CFG element value structure of pose constant or pose variable

6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 bit

0: R1<180 0: R2<180 0: S<180 0: flip 0: Up 0: Front 0: Designated

1: R1>=180 | 1: R2>=180 | 1: S>=180 1: nonflip 1: Down 1: Back (manual)
1
Undesignated

(auto)
13~10 bit 9~7 bit
0~10 0: base, 4: user
User coordinate number 1: robot 6: master
2: angle

@ Reference
{ ]

0 bit:
auto. config. Function. If it is set as 0, form data assigned to 1 bit ~ 6 bit is applied. If it is set as
1, assigned forms are ignored, and appropriate forms are created.

® 9-~7 bit:
Coordinates system form of pose. This bit is used, when coordinates system data of pose
within program routine should be retrieved. If coordinates system suffix and this bit are
different, follow the suffix.
® CFG element value structure of shift variable
_ 5 bit 4,_3bit _ _2, 1,0b_it
13~10 bit : (Online shift (Shift coordinates
(Reception state)
request) system)
0~10 0: no reception 0: OFF 0: base, 4: user
User coordinates 1: reception completed | 1: COM 1 1: robot 5: master
system number 2. COM 2 2: tool 6: angle

4, 3 bit is used for storage of whether online shift request (SREQ) is forwarded and to which
serial port the request is forwarded.

5 bit is used for storage of whether online shift response is received.
3, 4, 5 bit are not usually used by users. However, after string shift value in register and setting

4 bit as 1 as if reception is completed, users can apply them to online shift or online
coordinates conversion (SONL, TONL1 and TONL2).

10-7

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.




Hi5 Controller Operation Manual

10.3.6. Variable
10.3.6.1. Global Variable

Global variable are shared by all programs.

Variable Grammar Example
inteqer | V1%-V600% or V10%, V%][20], V%[50+V2%)]
_ , 9 V9%[1]~V%[600] (Formulas should be in [].)
Arithmetic i V1I~V600!
eal I~ I or 0
number VI[1]-VI[600] V10!, VI[20], V![50+V2%]

. V1$~V999% or
String VS[1]-V$[999] V10$, V$[20], V$[V2%]

P50, P[70], P[50+V2$] , P[20].RZ, P[10].X

Pose PL-P9999 or | mioments (X, Y, Z, RX, RY, RZ, T1, T2.... T10, CFG)
P[1]~P[9999] ;
are accessible.)
Shift R1~R9999 or R20, R[30], R[20+V2$], R[20].RZ, R[10].X
R[1]~R[9999] (Elements (X, Y, Z, RX, RY, RZ) are accessible.)

@ Reference
{ ]

Pose elements and shift elements are treated as real number.

® Number of pose elements T1, T2... should be the same as the number of additional axes.

® As soon as controller system is initialized, all arithmetic variables, pose, shift variables
become 0 and string variables are initialized to empty string. When a new cycle begins or a
program is changed, they are not automatically initialized.

® All variable values remain, even though the power is off.

® RI1~R8 are mapped to online shift register as they are. For example, assignment statements
such as R2=(shift constant) are used for No. 2 online shift register setup.
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10.3.6.2. Local Variable

10. Robot Language

A main program and each called assistant program have its own local variable. Each program cannot
access local variable of other programs.

Variable

Grammar

Integer

LV1%-~LV50% or
LV9%[1]~LV9%][50]

LV10%, LV%I[5], LV%[5+LV2%)]
(Formulas should be in[].)

Arithmetic
Real

number

LV1I~LV50! or
LVI[1]~LV![50]

LV10!, LVI[5], LV![5+LV2%]

String

LV1$~LV100$ or
LVS$[1]~LV$[100]

LV10$, LVS[5], LVS[LV2%]

Pose

LP1~LP100 or
LP[1]~LP[100]

LP5, LP[7], LP[5+LV2$], LP[2].RZ, LP[10].X
(Elements (X, Y, Z, RX, RY, RZ, T1, T2,... T6, CFG)

are accessible.)

Shift

LR1~LR50 or
LR[1]~LR[50]

LR2, LR[3], LR[2+LV2$], LR[2].RZ, LR[10].X
(Elements (X, Y, Z, RX, RY, RZ) are accessible.)

@ Reference
{ ]

Pose elements and shift elements are treated as real number.

® Number of pose elements T1, T2... should be the same as the number of additional axes.

® As soon as controller system is initialized, all arithmetic variables, pose, shift variables
become 0 and string variables are initialized to empty string. When a new cycle begins or a

program is changed, they are not automatically initialized.

® All variable values remain, even though the power is off.

10-9
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10.3.6.3. Input/Output Variable

Hi5 Controller Operation Manual

Common single

DO2=1 (RESET for 0 and SET for non 0)

DO (bit) DO1~256 (SET common output signal DO2)
Common byte DOB1~32 DOB3=&B00001111 or DOB3=&HOF
DOB (byte) (Hexa-decimal OF output with DOB3)
Common word _ _ ofe
DOW (word) DOW1~16 DOW12=30000, DOW3=&HFF38, V25%=DOW5
Output Common double
aran?eter word DOL1~8 DOL5=1000000000, DOL2=&H4000FFAQ
b DOL (long)
Common real _ _
DOF (float) DOF1~8 DOF3=3.141592, DOF7=31459.2E-4
Exclusive single SO1-8 S04=0 (RESET for 0 and SET for non 0)
SO (bit) (RESET exclusive output signal SO4)
Analog AOL~4 AO1 =35
AO (3.5V output to analog #1 output channel)
Common sinale V2%=DI3 (Becomes 1 or 0, read only parameter)
DI (bit) 9 DI1~256 (Enters current condition of common input signal
D13 to V2% parameter)
Common bvte V3%=DIB4 (0~255, read only parameter)
DIB (b te))/ DIB1~32 (Enter the current value of the common input byte
y signal Gl4 to V3% parameter)
Common word o/
DIW (word) DIW1~16 V5%=DIW9
Input Common double
word DIL1~8 PRINT #0,DIL2
parameter DIL (long)
Common real
~ =
DIF (float) DIF1~8 V8!=DIF5
Exclusive input V3%=Sl4 (Becomes 1 or 0, read only parameter)
single SI1~8 (Enters current condition of exclusive input signal
Sl (bit) Sl4 to V3% parameter)
Analo V3!=Al2 (Read only parameter)
Al 9 All~4 (Enter analog #2 input channel value to V3!

parameter)

® When using the index in numeric format, use the [ ] as shown in DO[ ], DOB[ ] and
AO[ ]

® DOB, DOW, DOL, DIB, DIW and DIL are recognized as number with a sign.

® Analog input/output values are between -12V~12V , when BD58X is attached.
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10. Robot Language

10.3.6.4. System Variable

System variable is used for acquisition or setup of internal state of the system. Currently, there are
three read-only variables: frequency register variable, serial port data input variable and option board
variable. Values cannot be inputted in read-only variable. In other words, read-only variable cannot be
on the left side of assignment statement.

_RN1~16 or . N
_RN[1]~_RN[16] Frequency register 1~16
_CNVYPLS1 Encoder pulse count of option board channel 1 read-only
_CNVYPLS2 Encoder pulse count of option board channel 2 read-only
Option board state
_COVYSTAT Bit 0: Encoder disconnection error state (active high) read-only
Bit 1: Start limit switch (active high)
_CNVYDIST Distance between limit switch and work object (mm, deg) read-only
_CNVYNUM Con\_/eyor number (1,2) currently in synchronization when using read-only
multiple conveyors
When string is inputted in controller through serial port, this variable
sets a method for recognizing the end of the string.
+ value: When inputted ASCII code value is equal to _TEINPUT
TEINPUT o . .
- setup value, it is recognized as the end of the string.
- value: When _TEINPUT setup value is equal to the number of
inputted strings, it is recognized as the end of the string.
_PALCNT During palletizing, work piece count coming under the pallet number
_INTNUM i(g%curred interrupt number. If interrupt does not occur, this variable read-only
SPDRATE For optlonal_change in robot operation speed, this variable sets the
- rate. The unit is %
ACCRATE When you want to change and use the acceleration of the robot
- within the program, designate the rate. The unit is %
DECRATE When you want to change and use the deceleration of the robot
- within the program, designate the rate. The unit is %
This is the parameter where the axis data is saved by StoPoCnd
command.
SipFeRH=0 Refer to description of StoPoCnd command or functional manual of
axis data saving.
_Macinspd i(;\/I(;:)cro Inspection Speed) Speed of LCD inspection robot. The unit read-only
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10.3.6.5. PLC parameter

This is the parameter that can be accessed from robot language among the internal PLC relays.

_ Byte with sign
il (o) -MB1~2000 _MB850=-120, MB[V5%]=V8%
_MW (word) _MW1~1000 Word with sign
_ML (long) _ML1~500 Double word with sign
_MF (float) _MF1~250 Real number with adjustable decimal point

/ "HYUNDAI 10-12

HEAVY INDUSTRIES CO.,LTD.



10.3.6.6. HiNet variable

10. Robot Language

You can send the variable status through HiNet connected to the collaborative network. Each controller
monitors the signal between the collaborative robots and assigns the I/O for the part that is set to
shared so that the input and output are freely used. The size of the output that each controller can use

is 4byte.

Use this variable so that the collaborative network can be applied to usages including detection of
signal I/0 without external interlock signal based on the robot language (HR-BASIC).

ROBOT1 ROBOT2 ROBOT3

GE 1~4
DE 1~32
Robot1 Output

GE 5~8

DE 33~64 Robot2 Output

GE 5~8

DE 33~64 Robot3 Output

GE 5~8
DE 33~64

Figure 10.2 HiNet I/O

Table 10-2 Output/Input area by robot number

ROBOT4

Robot4 Output

GE (OUT) GE (IN) DE (OUT) DE (IN)
Robot
number Output area Input area Output area Input area
assigned assigned assigned assigned
Robot 1 1~4 5~16 1~-32 33~128
Robot 2 5~8 1-4, 9~16 33~64 1~32, 65~128
Robot 3 9~12 1~9, 13~16 65~96 1~64, 97~128
Robot 4 13~16 1~12 97~128 1~96
10-13 /" HYUNDAI
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(1) DE/DE[] command

DE command is the variable used to access and assign the self output area in HiNet I/O
function in 1 bit unit.

DE[{subscript }]={Parameter}

.Designate I/O output signal (1~128)
Subscript 0 : Select all I/O bit
1~128 : Select applicable I/O bit

.On/Off setting
Parameter 1:0n
0 : Off

(2) GE/GE[] command

GE command is the variable to access and assign the self output area in HiNet 1/O function in
1 byte unit. It can read the value in 1byte for all areas including the self.

GE[{subscript }]={Parameter}

.Designate input signal group (1~32)
Subscript 0 : Select all /0O group
1~32 : Select applicable I/O group

Parameter .Designate 1/0O signal of 1byte.(0~255)
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(3) Example of application

10. Robot Language

Even though we can’t describe all the examples of various applications using the robot
language, the following screen displays a simple example. Because DE and GE are /O that
can be used as a variable, it has the advantage of being applied to various applications.

e
=3

S

=

=h

5T

B

=9
=10

Fobot program __

FOWVE PL5=100%,4=1.T=0
MOVE P.5=100%, 4=1,T=0
MMOVE P 5=100%, 4=1,T=0
WAIT GER=R

MOWE PL5=30%.4=0,T=0
MOWE L 5=500mm, s, A=0,T=0
MOWE L 5=300mm, s, A=0,T=0

v

DEI=1
MOWE PL3=100%,4=0,T=0

v

DE3=0
MOWE P 5=B0% A=1.T=0

IF DE2=1 THEM 511 ELSE 512
EMDIF

MOWE P 5=80%, 4=0.T=0
MOWE P, 5=B0%, A=0,T=0

v

v

Wait when data of group number 5
becomes 6

Turn on number 1 bit

Clear number 3 bitto O

When number 2 bit is turned on, jump to
step 9. If not jump to step 10

10-15
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10.3.6.7. ENET parameter

10.4.7 Refer to ENET member parameter/command.

10.3.6.8. WEAVCmd member parameter

This is the member parameter used to set the parameter of the weaving function used in the arc
welding. For details and using method of each member parameter, refer to the arc welding function

manual

Table 10-3 Setting details by member parameter

Parameter -
name Description Example [Scope]
Type S_et the weaving form. [Simple harmonic oscillation, WEAVCMd.Type=0 [0,1,2]
triangle, L form]
. . N WEAVCmd.Freg=1
Freq Set the weaving frequency. [OHz: Apply moving time] [0.5 ~ 10.0 Hz]
Set the oscillating distance in vertical direction (Wall | WEAVCmd.PatVert=2.5
PatVert o
direction) [1.0 ~ 25.0 mm]
PatHori Set the oscillating distance in horizontal direction | WEAVCmd.PatHori=2.5
(Bottom surface direction) [1.0 ~ 25.0 mm]
PatAngle Enter the angle between wall direction and bottom | WEAVCmd.PatAngle=90
9 surface direction [0.1~180 deq]
PatWalDi Sel_ect the weaving wall direction. [Vertical direction, WEAVCMd.PatwalDi=0 [0,1]
horizontal direction]
Set _the prt_)ceedlng ar_ugle (Weaving direction Vs WEAVCmd.FwdAngle=0
FwdAngle |welding line direction). [Execute  weaving
. S [-90 ~ 90 deq]
perpendicular to welding line when set to 0 degrees]
BoundLmt | Set whether to use the boundary limit. [Valid, invalid] | WEAVCmd.BoundLmt=1 [0,1]
Set the moving time by each interval. The interval is | WEAVCmd.MoveTimel=1
MoveTime | classified by the script at the end of the parameter | WEAVCmd.MoveTime2=1
name. [0.04 ~ 9.99 sec]
Set the time to stop only the weaving operation .
. (Welding | movemenf coztinues;v b\gtvgeer? ealch WEAVCm. Timerl1=1
Timer WEAVCmd.Timer2=1

interval. The interval is classified by the script at the
end of the parameter name.

[0.0 ~ 2.00 sec]

/ HYUNDAI
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10. Robot Language

10.3.7. Operator

0) M High priority

Symbols (+ -)

*/\MOD

=<><><=>=

NOT

AND OR XOR U Low priority

Example V10! = (V172 + V272 + V3IN2)*2.5
IF(V24!>=V50! AND V10%$= “WELD”)

Reference

® For string operation, only three operators — ‘+ (connecting two strings),’ ‘= (equal)’ and ‘<> (not
equal)’ — are available.

® Pose calculation can only be done in <Pose>+<Shift>+<Shift>+<Shift>+... format.
® “Vis the integer division that divides the left value by the right value and then rounds up.
® MOD is an operation to calculate a remainder of a division.

® AND, OR and XOR are bit operators. If these operators need be used as logical operators,
operand should be 0 or 1 to assure correct results.

® NOT is only used as bit operator. There is no logical NOT. Deal with such problems using <>
properly.

® In case of operation between integers and real numbers, execute operation after automatic
type conversion of integer into real number. (Operation result is real number.)
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10.3.8. Formula

Integer, real number, integer variable, real number variable, input/output variable,
arithmetic function, pose element, shift element and operation formula whose result

Arithmetic | .. .
formula is integer or real number are included.
Example: -10, 10.12, V1%, V1!, SQR(V1%), P1.X, R2.Y, (V2!+V3!)/2+&HC000,
V1%+GI2, DI1+DI2*2+DI3*4, Al3<5.2
String Str.ing constant, string variable, string function and operation formula whose result is
formula string are included.
Example: "COMM ERR", "ABCD"+"EFCD", LEFT$("ROBOT INIT", 5)
Pose Eose constant, pose variable and operation formula whose result is pose are
formula included.

Example: (204.5, 37.35, 2.94, 0, 50, 0, 24)R+(0, 10, 0, 0, 0, 0)T, P1+R1
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10.4. Statement

10.4.1. Motion, I/O

10. Robot Language

10.4.1.1. MOVE Statement

Explanation | Ends of robot tool move to target pose.
Grammar MOVE <Interp.>, [<Pose>], S=<Speed >, A=<Accu.>, T=<Tool>
[,<Output option>] [ UNTIL <Condition>[,<Interrupt state variable>] ]
P : Axis interpolation, L: linear interpolation,
Inter C: circular interpolation
P- SP: Static tool axis interpolation, SL: Static tool linear
interpolation, SC: Static tool arc interpolation
Pose formula. Target pose. In case of hidden pose, it is
Pose ; > . )
omitted, or only shift formula is assigned.
Speed Arithmetic formula. Moving speed of tool ends.
P Unit (mm/sec, cm/min, sec, %) should be accompanied.
Accu. Arithmetic formula. 0~7. 0 is the most accurate.
Parameter
Tool Arithmetic formula.  0~15
Output X1, X2, X3, X4, PU, PK, PS (Multiple assignments are
option possible.)
" When a conditional formula is true, robot motion is ended, | If not O, true.
Condition . . i
and is considered to reach the assigned pose. If O, false.
Interrupt | Result value of conditional formula is kept. Used with
state This indicates whether MOVE motion is ended by UNTIL
variable | conditional formula. command.
MOVE C,P[0]+R[1],S=800mm/s,A=0,T=1
Example MOVE P,R1, S=80%,A=1,T=3 UNTIL DI1 (Hidden pose)

MOVE L,5=0.5sec,A=0,T=0, X1 UNTIL DI2=&H7F V1%

(Hidden pose)

@ Reference

® If MOVE command is inputted by a <REC> key on T/P, it becomes hidden pose form.

® If shift formula is recorded in <pose> on T/P, it becomes hidden pose form and the target pose
becomes (hidden pose + shift formula).

® Output options are X1, X2, PU, PK and PS in the palletizing mode. ‘X1 and X2’ and ‘PU, PK,
PS’ cannot be assigned at the same time. Refer to “Palletize Function Manual” for details.

® When robot equalizer is used, G1 and G2 cannot be assigned at the same time.

10-19
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10.4.1.2. PRINT Statement

Explanation | Assigned data is printed on teach pendant screen or serial port.
Grammar PRINT <output direction>,<info,..>
#0 : teach pendant
#1 : serial port COM 1
Output #2 : serial port COM 2
direction ENET1 : Common Ethernet port (EN2) object 1
Parameter ENET2 : Common Ethernet port (EN2) object 2
ENET3 : Common Ethernet port (EN2) object 3
Information | Arithmetic formula, string formula
Example PRINT #0, "SIGNAL VALUE =" ; V1!
If there is ‘,” in the space between data, the data are distinguished by printed space
Note as a character. If there is ‘;’ no space is printed.

If there is *; at the end, new-line character is not attached.
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10. Robot Language

10.4.1.3. INPUT Statement

Explanation

Data is inputted from teach pendant screen or serial port in the form of variables.

Grammar

INPUT <input direction>, <variable> , [<timeout time>]

Parameter

#0 : teach pendant

#1 : serial port COM 1

#2 : serial port COM 2

ENET1 : Common Ethernet port (EN2) object 1
ENET2 : Common Ethernet port (EN2) object 2
ENET3 : Common Ethernet port (EN2) object 3

Input
direction

Variable | Arithmetic variable, string variable

Arithmetic formula: When the designated time passes,
it moves to the next row. When it is 0, the key value
entered prior to the execution is saved to the
parameter, and if there was no key entry, the parameter
value is maintained.

Sec unit
Integer
0.0~60.0

Timeout

Example

INPUT #1, V20!, 5
INPUT #0, V1$

Note

On teach pendant, input is completed by [ENTER].

On serial port, input is completed by recognizing NULL character (ASCII code 0).
When a string that cannot be interpreted as a number when the numeric parameter is
entered, the existing value of the parameter is maintained.

When it is not entered within the designated time, the existing value of the parameter
will be maintained.

When the timeout period is set to 0, the value entered using the [Number] key of the
teach pendant beforehand will be entered and if there is not key value entered, the
existing value of the parameter will be maintained.
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Hi5 Controller Operation Manual

Explanation | Output signal to designated port as output variable.
Grammar <Output variable> = <Output value>
Parameter corresponding to the output signal.
Output DO, DOB, DOW, DOL, DOF parameter corresponding to common output
variable | AO variable corresponding to analog output signal
SO variable corresponding to exclusive output signal
Parameter Calculation formula. (If the number is a real number, drop the decimal
Output points)
vaIuF:a For single signal output(DO0), 0 is OFF and non-zero is ON
Because the DOF or analog output uses a real number, the decimal
points are also used.
Example DO3=1 DOB2 = &H7F AO2=3.4

E] Reference

® [For details on signal output, refer to 1/0 variable.

10.4.1.5. WAIT Statement

Program waits until condition formula is satisfied. If timeout time is up, the program is

2qplEnEiEn branched to withdrawal address.
Grammar | WAIT <condition>[,<timeout time>,<shelter address>]
. Arithmetic formula. If O, true.
Condition X o . -
Standby until the condition formula is satisfied. If not, false.
) . . . TN Unit: sec
Parameter | Timeout time | Arithmetic formula. Waiting limit time (0.0~60.0)
shelter Branch address when timeout is over.
address
Example WAIT D120=1, 1.5, *ERR
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10. Robot Language

10.4.1.6. SMOV Command

Explanation | Ends of robot tool move to target pose. Positioner synchronous motion.
Grammar SMOV <Positioner no.><Interp.>[<Pose>], S=<Speed>, A=<Accu.>, T=<Tool>
[,<Output option>] [ UNTIL <Condition>[,<Interrupt state variable>] ]
Posr;t(ljoner Refer to “Positioner Synchronous Function Manual.”
P : Axis interpolation, L: linear interpolation,
Inter C: circular interpolation
P SP: Static tool axis interpolation, SL: Static tool linear
interpolation, SC: Static tool arc interpolation
= Pose formula. Target pose. In case of hidden pose, it
ose : . X X .
is omitted, or only shift formula is assigned.
Arithmetic formula. Moving speed of tool ends.
Speed Unit (mm/sec, cm/min, sec, %) should be
accompanied.
Parameter ) ] .
Accu. Arithmetic formula. 0~7. 0 is the most accurate.
Tool Arithmetic formula.  0~15
Output X1, X2, X3, X4, PU, PK, PS (Multiple assignments
option are possible.)
Conditional | When a conditional formula is true, robot motion is | If not O, true.
formula ended, and is considered to reach the assigned pose. If O, false.
Interrupt Result value of conditional formula is kept. Used with
State This indicates whether MOVE motion is ended by UNTIL
variable conditional formula. command.
SMOVE S1,C,P[0]+R[1],S=800mm/s,A=0,T=1
Example SMOVE S1,P,R1,5=80%,A=1,T=3 UNTIL DI1(Hidden pose)
SMOVE S1,L,5=0.5sec,A=0,T=0,X1 UNTIL DI2=&H7F,V1% (Hidden pose)

E] Reference

® Refer to “Positioner Synchronous User Guide” for details about SMOV.

® |f [REC] key is pressed in the positioner synchronous mode, SMOV command, not MOVE
command, is inputted.

® If shift formula is recorded in <pose>, it becomes hidden pose form.
® Output options are X1, X2, PU, PK and PS in the palletizing mode. ‘X1 and X2’ and ‘PU, PK
and PS’ cannot be assigned at the same time. Refer to “Palletizing Function Manual” for

details.

® \When robot equalizer is used, G1 and G2 cannot be assigned at the same time.
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10.4.1.7. CONTPATH Command

Explanation | Consecutive path is selected.

Grammar CONTPATH <option>

0: If the step includes command (function), the command
(function) is executed after reaching step position, and
moves to the next step.

1: Commands recorded in the target step do not stop after
execution, and pass the target step to the next step. If the
command is output command, it is outputted when the
Parameter Option | order value reaches in the accuracy range. Also, if input
signal is used for command parameter, it is treated as
discontinuous. When the order value reaches in the
accuracy range, the command is executed and moves to
the next step.

2: Even commands including input signals are analyzed
and consecutively move.

CONTPATH O
Example CONTPATH 1 ‘Consecutive handling (except for input signals)
CONTPATH 2 ‘Consecutive handling including input signals

@ Reference

® |f CONTPATH command is not explicitly executed, CONTPATH 1 will be applied by default.
Even when the command is explicitly designated, it will be reset to CONTPATH 1 before the
cycle starts.

® Input signal: DI, GI, FBn., Al, DE, GE, INPUT
® Output signal: DO, GO, FBn., AO, DE, GE, PRINT, ENET
® Other discontinuous conditions

When RINT(Robot interrupt) or UNTIL command is in operation

Discontinuous operation: Under Step FWD and discontinuous conditions, Step BWD and
one step are executed.

Steps with GUN1 or GUN2

When Acc=0 and the value is 0

When tool number is changed

@@ O
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10.4.1.8. ENDLESS Command

This function is to reset or revolve the assigned axis for recorded number of rotations.

Egpleneiter (Set this function available on the ENDLESS axis setup screen.)
ENDLESS < Axis name >=< The num. of rot.>
Grammar ENDLESS RESET
ENDLESS ZERO
AXxis name R1: Axis R1, T1~T16 : additional axis 1~16
The num. of rot Number of rotations of an axis to be applied to the first step after
' " | command is given. (1=360deg, -1=-360deg)
Parameter : : - - .
RESET Current axis rotation value is converted to “-180deg ~ 180deg
value.
ZERO Always set the current axis rotation value to Odeg.
S1 MOVE P,S=50%,A=0,T=0
ENDLESS R1=10
S2 MOVE P,S=50%,A=0,T=0
(-> Axis R1 moves to where 10 more rotations than the recorded position of step.)
ENDLESS T1=10
ENDLESS T2=10
=509 = =
Example S3 MOVE P,S=50%,A=0,T=0

(-> Axis T1 and Axis T2 move to where 10 more rotations than the recorded position)
ENDLESS T1=10

S4 MOVE L,S=800mm/s,A=0,T=0

(->ENDLESS rotation command is not executed except MOVE P.)

ENDLESS RESET

(-> Axis out of one rotation range is converted to -180deg ~ +180deg value.)

END

E] Reference

® Steps where ENDLESS command is executed are automatically converted to the value within
one rotation after revolving for the assigned times.

10-25 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.




Hi5 Controller Operation Manual

10.4.1.9. COLDET Command

When the collision detection function is available, COLDET command sets collision detection level of a
robot. For collision detection function availability setup and collision detection value according to level,
goto T[F2]: System; — 3:Robot parameter; — T8: Collision Detection Setting, .

(This menu is shown only when the robot that can use the collision detection function is selected.)

When the collision detection function is enable, its detection level is level 4 without COLDET command.
Under COLDET command, collision detection is executed at the proper level until next COLDET
command is given. If COLDET is 0, the collision detection function becomes disable. In the manual
manipulation mode, level J for manual mode is applied.

Explanation | Collision detection level setup

Grammar COLDET <level number>

Parameter level number | 0~4

When the collision detection function is available and operation program is as follows:
S1 MOOE
S2 MOVE
COLDET 1
S3 MOVE
Example COLDET 0
S4 MOVE
S5 MOVE
END
Detection level is 4 at step 1 and step 2, the level is 1 at step 3, and collision detection
is unavailable after step 4.

Note
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10.4.1.10. COWORK Command

This command designates master robot and slave robot by using the cooperative

Slron handling function, and starts and ends the synchronous motion of the robots.
Grammar | COWORK <Robot role>,<Relative robot number>, T=<Standby time>
Robot role M: master robot S: slave robot END: cooperative control end
WITH : Standby until another robot meets COWORK WITH
Role and number of relative robot are designated.
When robot role is designated as M, slave robot number is
Relative robot assigned.
Parameter S = Number 1, number 2, number 3
number
When robot role is designated as S, master robot number is
assigned.
M = robot number
Standby time | Waiting time until relative robots reach the COWORK command
S1 MOVE P,S=100%,A=0,T=0
S2 MOVE P,S=100%,A=0,T=0
S3 MOVE P,S=100%,A=0,T=0
DO1=1
COWORK M,S=2,T=30
-> Robot role is master, cooperative control begins, and slave waiting time is 30
seconds.
Example | 54 MOVE L,s=800mmisec,A=0,T=0
S5 MOVE L,S=500mm/sec,A=0,T=0
S6 MOVE L,S=800mm/sec,A=0,T=0
COWORK END
-> Cooperative control ends.
DO1=0

S7 MOVE P,5=100%,A=0,T=0

E] Reference

® To use the COWORK function, more than two robots should be connected to the cooperative
control network.

® Referto FCooperation Control Function Manual; for details.
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10.4.1.11. TRIGGOUT statement

This commands adjusts the signal output time to First Out (-) or Last Out (+) that

Explanation | occurs from the command location where the accuracy is OK in the interval where it
is processed continuously with CONTPATH 1 or 2.
Grammar TRIGGOUT <Output variable>=<Qutput value>, OT=<FO, LO time>
Parameter corresponding to the output signal.
Output DO, DOB, DOW, DOL, DOF parameter corresponding to common
. output
variable AO variable corresponding to analog output signal
SO variable corresponding to exclusive output signal
Parameter Calculation formula. (If the number is a real number, drop the decimal
Output points)
value For single signal output(DO), 0 is OFF and non-zero is ON
For analog output, the decimal in real number is also used
FO(-), -10.00 ~ 2.00 [sec]
LO(+)time | When (-), the signal is outputted first and when (+) later.
TRGGOUT DO3 =1,0T=1.23
Example TRGGOUT DOB2 = &H7F,0T=-2.34

TRGGOUT AO2 = 3.4,07T=0.12

10.4.1.12. CLR_RBUF statement

If you don’t know if there is a residual string not recognized in the received buffer of

Explanation | the INPUT statement before receiving the new string with the INPUT command, you
can empty the buffer with this command.
Grammar CLR_RBUF <Input direction>
#0 : Teach pendant
#1 : Serial port COM 1
Parameter Input #2 : Serial port COM 2
direction ENET1 : Common Ethernet port (EN2) object 1
ENET2 : Common Ethernet port (EN2) object 2
ENET3 : Common Ethernet port (EN2) object 3
Example CLR_RBUF #1

CLR_RBUF ENET2
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10.4.1.13. SELSTN Command

Selecting group number for positioner synchronous motion. This function allows
Explanation | independent manipulation of positioners other than selected positioner group by
using external signal assigned by the user.
Grammar SELSTN <station>[,<timeout time>,<shelter address>]
ALL: all positioners are operated.
station S0: Each positioner is independently operated.
S1~S3: Selected positioners are operated.
Parameter twg:qc;ut Waiting time until independent operation is completed.
shelter If independent operation is not completed until waiting time is up,
addr. positioners are withdrawn to this address.
SELSTN S1 — Positioner group 1 is selected.
S1 MOVE L,S=300mm/s,A=0,T=0 — Only positioner group 1 is operated.
S2 SMOV S1,L,S=100mm/s,A=0,T=0 — Only positioner group 1 is operated.
S3 SMOV S1,L,S=100mm/s,A=0,T=0 — Only positioner group 1 is operated
S4 MOVE L,S=300mm/s,A=0,T=0 — Only positioner group 1 is operated.
S5 SMOV S1,L,S=100mm/s,A=0,T=0 — Only positioner group 1 is operated.
SELSTN S2 — Positioner group 2 is selected.
Example S6 MOVE L,S=300mm/s,A=0,T=0 — Only positioner group 1 is operated.
S7 SMOV S2,L,S=100mm/s,A=0,T=0 — Only positioner group 1 is operated.
S8 MOVE L,S=300mm/s,A=0,T=0 — Only positioner group 1 is operated.
S9 SMOV S2,L,S=100mm/s,A=0,T=0 — Only positioner group 1 is operated.
SELSTN ALL — All positioner groups are selected.
S10 MOVE P,S=100%,A=0,T=0 — All positioner groups are operated.
S11 MOVE L,S=1200mm/s,A=0,T=0 — All positioner groups are operated.
S12 MOVE L,S=200mm/s,A=0,T=0 — All positioner groups are operated.

@ Reference

® To select positioner group, set positioner group first.

® Referto

FPositioner Synchronous Function Manual; for setup and details.
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10.4.1.14. SELPTNO statement

Enter the stationary tool number.

Explanation | This command sets the XYZ value of the stationary tool coordinate system according

to the selected stationary tool number.

Grammar SELPTNO TN=<Stationary tool number>

Parameter Stationary 0~3
tool number
S1 MOVE L,S=300mm/s,A=0,T=0
SELPTNO TN=1 — Select stationary tool number 1
S2 MOVE SL,S=300mm/s,A=0,T=0 — Linear interpolation step by stationary tool number 1 coordinate
S3 MOVE L,S=300mm/s,A=0,T=0 — Linear interpolation step by robot tool coordinate
Example SELPTNO TN=0 — Select stationary tool number 0

S4 MOVE SL,S=300mm/s,A=0,T=0 — Linear interpolation step by stationary tool number 0 coordinate
S5 MOVE SL,S=300mm/s,A=0,T=0 — Linear interpolation step by stationary tool number 0 coordinate
S6 MOVE L,S=300mm/s,A=0,T=0 — Linear interpolation step by robot tool coordinate

END

@ Reference

Stationary tool number runs from 0 to 3, and 0 is the default value.

Set the stationary tool coordinate system from f[F2]: System; — [2: Control parameter
— [7: Coordinate registration; — 72: Stationary tool coordinate; menu.

For the stationary tool number, when “Stationary tool” of f[F7]: Cnd. set; — [6: Interpolation
base; is selected, you can check the tool number of the status display window of the
MANUAL or AUTO main screen.

/ "HYUNDAI 10-30

HEAVY INDUSTRIES CO.,LTD.
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10.4.1.15. LOADF statement

This is the command to copy the controller file located in T/P flash memory, USB

Explanation | memory or external PC to the main board. This is the function to store large scale
step data in large supplementary memory device to open and play during the task.
G LOADF <Result parameter>,<Original location>,<Original path file name>[,<Target
rammar -
file name>]
Result is saved after the execution.
0: Success
-1: Failed to open original file
Result -2: Fa?led to open target filg
parameter -3: Failed to recor_d target file
-4: Unsupported file type
-5: Target file is protected
-6: Cannot copy during playback
Parameter -9: Other.error .
Original TP: /Resident Flash/prj/ of teach pendant
location USB: / (root) of USB memory
EXT: External PC
Original
path file Path+File name of original file to copy
name
. If the target file name to copy to main board is
Target file . . o .
name omitted, apply the same file hame as the original file
name
LOADF V1%,TP,”L203/2500.JOB”,”0001.JOB”
Example

(Copy /ResidentFlash/prj/L203/2500.JOB of T/P to 0001.JOB of main board)

E] Reference

® When using the original location as EXT, LOADF/SAVEF service must be running on the
external PC.
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10.4.1.16. SAVEF statement

This is the command to copy the controller file located in main board to T/P flash

Explanation | memory, USB memory or external PC. This is the function to back up the task
program edited on the main board in robot language command.
G SAVEF <Result parameter>,<Target location>,< Target path file name >[,< Original
rammar -
file name >]
Result is saved after the execution.
Result 0: Success
arameter -1: Failed to generate target file
P -2: Failed to open original file
-9: Other error
Target TP: /ResidentFlash/prj/ of teach pendant
Parameter |Ocati0n USB / (rOOt) Of USB memOI’y
EXT: External PC
Target path Path+File name of target file to be copied
file name
Original file If the original file name to copy from the main board is
nar%e omitted, apply the same file name as the target file
name.
0 ” ”n ”
Example SAVEF V1%,USB,”L203/2500.J0OB”,"0001.JOB

(Copy the 0001.JOB file of main board to /ResidentFlash/prj/L203/2500.JOB of T/P)

E] Reference

® When using the original location as EXT, LOADF/SAVEF service must be running on the
external PC.
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10. Robot Language

10.4.2. FLOW control

10.4.2.1. GOTO Statement

Explanation | Branching to assigned address
Grammar GOTO <address>
Parameter | Address Address for branching
Arithmetic formula can be used, if the address is row number.
GOTO 99
Example GOTO V1%

GOTO *ERRHDL

10.4.2.2. GOSUB ~ RETURN Statement

Calling the address assigned by GOSUB.

Explanation | When RETURN statement is given, data returns to the next row of the called GOSUB
statement.
Grammar | GOSUB <address> ...... RETURN
Address to call
Parameter | Address Arithmetic formula can be used, if the address is row number.
GOSUB 150
END
150 REM ---- sub routine for test ----
Example

PRINT #0, "Subroutine Start"
PRINT #1, "Subroutine End"
RETURN

10.4.2.3. IMPP Statement

Explanation | Branching to assigned address
Grammar | JMPP <program number>
parameter | Frogram Arithmetic formula. 1~999
number Program number to call.
IF DI29 THEN  REM --- subprogram 909 - ERROR STOP
Example JMPP 909 PRINT #0, "Unrecoverable Error!!!'", TIME$
ENDIF END
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10.4.2.4. CALL Statement

Calling the assigned program.
Explanation | When END statement is given, data returns to the next row of the called CALL

statement.
Grammar CALL <program number> ...... END
Parameter | ~rogram Arithmetic formula. 1~999
number Program number to call.
Distance calculation
between ‘P4 and P7. REM --- subprog. 902 -------------------
P300=P4 REM V300! = <distance between P300 and P301>
Example P301=P7 REM
CALL 902 V300! = (P300.X-P301.X)"2 + (P300.Y-P301.Y)"2
‘Result output + (P300.Z2-P301.2)"2

PRINT #0, "Dist = "; V300! V300! = SQR(V300!)

10.4.2.5. ON~GOTO Statement

Explanation | Branching to various addresses according to the condition number after ON.

Grammar ON <num.> GOTO <addr>[,<addr>,<addr>,..]

Arithmetic formula. This number determines the address for branching.
If this number is real number, drop numbers after the decimal point. If the

num. number is less than 1 or more than the number of addresses, the next
Parameter statement is processed.
Add The address is branched as follows: If condition formula is one, the first

address, if two, second... The addresses can be inputted up to 10.

ON V5% GOTO 210, 220, *CONT
GOTO *ERR

210 PRINT #0, "V5%=1"
GOTO *CONT

220 PRINT #0, "V5%=2"

*CONT

Example

/ "HYUNDAI 10-34

HEAVY INDUSTRIES CO.,LTD.
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10.4.2.6. DELAY Statement

Explanation | Delay as assigned.
Grammar | DELAY <time>
Parameter | Time Arithmetic formula. Waiting time Unit : sec (0.1~60.0)
Example DELAY 0.5

10.4.2.7. STOP Statement

Explanation | Program is stopped. When restarted, the program is executed from the next row.
Grammar | STOP
IF DI9 THEN
Example STOP
ENDIF

10.4.2.8. END Statement

Explanation | Program is stopped. When restarted, the program is executed from the beginning.
Grammar END
MOVE P,S=50%,A=0,T=0
Grammar | MOVE P,S=50%,A=0,T=0

END
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10.4.2.9. IF~ELSEIF~ELSE~ENDIF Statement

E . Program is branched according to condition. Or, blocs after this statement are
xplanation
executed or not executed.
IF <condi.> THEN <addr.> [ELSE <addr.>]
Simple IF <condi.> THEN CALL <program No.>
sentence IF | IF <condi.> THEN JMPP <program No.>
IF <condi.> THEN GOSUB <addr.>
IF <condi.> THEN
Grammar ~
Compound EELSEIF <condi.> THEN]
sentence IF [ELSE]
ENDIF
Condition Arithmetic formula, string condition formula It 0, true.
If not, false.
Parameter THEN : If the condition is true, the address is
Address branched. .. . .
ELSE : If the condition is false, the address is
branched.
Example of
simple IF V2I>SQR(V50!"2+V511"2) THEN 150 ELSE *AGAIN
sentence IF
IF GI1>=10 THEN
PRINT #0, "HIGH"
Example Example of PRINT #1, "HR-MSG: HIGH"
compound ELSEIF GI%>=O )
sentence IF PRINT #0, "LOW
ELSE
GOTO *ERR
ENDIF
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10.4.2.10. FOR~NEXT Statement

As long as variable is equal to or less than ending value, the variable value is

Eplension increased, and bloc is repeatedly executed.
FOR <variable>=<init.value> TO <end value>
Grammar | " rorep cincrement >] ~ NEXT
. Arithmetic variable. This variable determines whether to repeat the

Variable :
execution.

init.value Arithmetic variable. A value for initial setup.
Arithmetic variable. When the variable is equal to or less than this

Parameter ending value, bloc is repeatedly executed.

When there is no interval or is positive, it is repeated only when the

End value . :
variable value is smaller than the end value.
When the internal is negative, it is repeated only when the variable value
is equal to or higher than the end value.

. Arithmetic variable. Increase amount value to increase the variable

increment
value.

Slowly moving to 'R1 shift direction.

FOR V1!=300 TO 0 STEP -33.3

Example P1=P1+R1
MOVE L,P1,S=V1!mm/sec,A=3,T=1 UNTIL DI1
NEXT
% Caution

® |[f the command exits from or to the command block of GOSUB~RETURN, IF~ENDIF and
FOR~NEXT command for Hi4 and Hi4a controller, the task execution can malfunction or
cause TE1245 Exceed block stack; error.

® Hi5 controller does not have this restriction. But, if you execute the CALL command too many
times without an END command, or if you have too many GOSUB without any RETURN, you
must be careful because it can cause a 'E1245 Exceed block stack; error.
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10.4.2.11. EXIT FOR Statement

This is used within FOR ~ NEXT block. This stops the FOR repeat and exits to the

ST command after NEXT.

Grammar EXIT FOR

FOR V1%=1TO 50
V20%=V20%-V25%
IF V20%<=0 THEN

EXIT FOR

ENDIF

NEXT

Example
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10.4.3. Others

When the [Cmd input] key is pressed on the initial screen in the manual mode, items appears on the F
menu. When [[F3]: Other; key is pressed among the items, the following statements are included.
Arithmetic formula can be used as all factor values.

10.4.3.1. Note

Note is inserted to explain program motions, and does not affect execution. This is
Explanation | a statement which has the same function as ‘REM(Remark) statement’ or ‘M99:
Note Function of M code.’

’ <comment>

Gl REM <comment>

Parameter Explanation | String for explanation. Up to 254 simplified characters are allowed.

‘Variables Setting ------------
Example REM SPOT WELDING #1
‘Call program No.25!!
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10.4.3.2. CALLPR Statement

There are repeated motions in several places in the working space, when one robot handles two and
more work pieces of the same shape in different places, or a series of loading/unloading jobs (in
handling, etc.) is repeated.

When such movements have the same relative position and direction, although the absolute position
and direction are different, a separate program (a relative program) for repeated movements can be
written. Then, the relative program can be called to execute the job in all position where the motions
should be operated. This function is different from a simple program call function in that the called
relative program is executed based on the current position and pose at the point of which the program
is called.

The following figure shows the result that the main program No.1 called program No.2 as a relative
program.

ff ’ﬁi | RS4(END)

H Program 2
S1

RS3 F1:M102[2
RS2 Program 2 [H: e
37;@\0\0 |
s s2
S4

F1:M102[2] S5

F1:M102[2]

RS4(END)
! RS3

|
[l
]

st
Program 1 Playback ﬂ:[ 'Rs1 Rs2

S7(END) RS4(END)

82

RS2

RS2
Figure 10.3 Relative program call

Explanation | Relative program call (unconditional)

Grammar CALLPR <program number>

Program

Parameter
number

Program number to be called 1~9999

Example CALLPR 2

When the called relative program execution is completed, the next function or step

NS of the original program is executed.
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10.4.3.3. SEA Statement

The search function is for detecting the difference of work piece position and compensating the
difference. Not only robot coordinates system but also tool coordinates system and base coordinates
system can be used as the standard to detect and compensate the position difference.

Explanation | Search function

SEA ST=<0n/Off>, CRD=<Reference coordinate>[,<User coordinate nhumber>]

SLEUEY ,R=<register number>
On/Off If 1, on. If O, off. 0~-1
Refergnce 0=Base, 1=Robot, 2=Tool, 3=User, 4=User n 0~-4
coordinate

Parameter u
ser . . .
User coordinate number when reference coordinate is

coordinate 0.1-10
used

number

Register Number to be used for online shift 1-8

number

Example SEA ST=1,RF=0,R=1

(1) Assign search range. (From T[F7]: Cnd. set; menu F[F1]: App.cnd; — [2: Search Range;)
(2) Perform program teaching and set the search function for teaching.

@ Search start

@ Robot interrupt (RINT or RINTA)

® Searchend

@ Online shift

(3) Set search standard position record ‘ON.’ From [[F7]: Cnd. set; menu [[F1]: App.cnd; —
F1: Search reference pose record; )

(4) Operate the program in the 1Cycle Mode to retrieve the standard position of work piece
through robot interrupt.

(5) Set search standard position data record ‘OFF.’ From T[F7]: Cnd. set; menu T[F1]: App. cnd,
— T1: Search reference pose record; )

(6) Operate the program ordinarily.
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Reference

Hi5 Controller Operation Manual

® Application of the search function

(1 One-dimension search

One-dimension search @

Teaching point
+—> I
W Weldingline

Search range

Figure 10.4 One-dimension Search

Figure 10.4 shows the error is corrected by one-dimension search when work pieces of
the same kind or of the same shape and different size move.

The search function is used with robot interrupt as shown above. The difference in shift
amount is corrected by the online shift function after the amount is recorded in shift

register.

In the figure above, shift amount is recorded in shift register through robot interrupt
operation while moving to the step 3. By referring to this shift register, step 4 ~ step 7 are
shifted and operated. Also, the robot interrupt function is used with interpolation record

step.
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10. Robot Language

@ Two-dimension search

One-dimension search (@) Teaching point

XKL weldingline

Search range

Figure 10.5 Two-dimension search

Two-dimension search records shift amounts of each point (P and Q) by using the search
function twice. The shift amount of point P is stored in R1 register and referred to when P
is shifted. The shift amount of point Q is stored in R2 register and referred to when Q is
shifted.
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10.4.3.4. MKUCRD Statement

This function creates a user coordinates system based on three poses.

Explanation | This is the function to generate the user coordinate with 3 (or 1) poses
Grammar MKUCRD <coord. number>,<origin pose>,<X dir. pose>,<XY plane pose>
Coord. User coordinates system to be created 0~10
number
Origin Pose at the starting point
pose
Parameter
X dir. pose | Pose on the axis X
XY plane Pose on the XY plane
pose
MKUCRD 1,P1,P2,P3
Example MKUCRD 1,P1 (When you designate only 1 pose, the coordinate is designated in the
location/direction of the pose)

The user coordinates system function is that a user sets a coordinates system in a certain position, and
manual manipulation or shift manipulation is available on the set user coordinates system. Also, step
position can be taught based on the user coordinates system.

<Reference>

Z +xv,z2)

Z-Axis

Forward direction Rxyz+

X

R1 Y-Axis

Y

R3

R2

Coordinates direction Rotation direction

XY plane in the user coordinates system

Figure 10.6 User coordinates system
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10. Robot Language

Reference

Referto TUser Coordinates System Manipulation Manual; .

/!\ Warning

TE1010 Number of teaching step is insufficient
This warning occurs when steps recorded in the teaching program for coordinates system
registration are less than three. There should be three teaching steps in the assigned
program.

FE1011 Recorded dots are too close;
This warning occurs when the distance between the three points in the teaching program is
less than 1mm. Teaching steps should be corrected.

FE1012 Recorded dots exist on a straight line
This warning occurs when the three points recorded in the teaching program for coordinates
system registration are almost on the same straight line. In this case, the direction of each axis
in the user coordinates system cannot be determined. The teaching program should be
checked.

FCheck coordinate system / Jog status [Any],
When a user coordinates system is selected ("[F7]: Cnd. set; — [7: Select user coordinate}),

if the coordinates system is set as an axis or tool coordinates system, or a robot is in jog
operation, user coordinates system cannot be selected and changed.
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10.4.3.5. SELCRD Statement

This is the function to change the user coordinate system number that is designated in the user
coordinate system of the condition setting.

Explanation | User coordinates system selection of condition setup

Grammar SELCRD < coordinate system number >

coordinate .
Parameter system Robot coorgjmate system, 0,
User coordinates system to be selected 1~10
number
SELUCRD 1

Example | SE| JCRD DI1+DI2*2+DI3*4

@ Reference

® Referto "User coordinate system operation function manualy .

® Functionisin Ff[F7]:Cnd.set; — [7: Select user coordinate; .

/!\ Warning

] FE1336 Unregistered user coordinate system.
You must register the coordinate system to use. After creating the program to register the
coordinate system, register the coordinate system through f[F2]: System; — [2: Control
parameter; — [7: Coordinate registration; .
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10.4.3.6. SONL Statement

10. Robot Language

The online shift function is for parallel shift of a previous teaching position to any position on X, Y, Z
coordinates based on the shift amount transmitted from outside devices such as visual equipment.
Usually, online shift is based on robot coordinates system, but tool coordinates system or base
coordinates system can be also used.

® Related function

@®  Shift request amount function (SREQ)
(@ Timer conditional shift amount request function (SREQT)

Explanation | Online shift
Grammar SONL ST=< st./end >,CRD=<ref.>,R=<register number>,<Exit address>
st Jend If 1, shift e_xppllcanon starts. If O, it ends, and the rest 0~1
factors are ignored.
Refergnce 0=Base, 1=Robot, 2=Tool, 3=User, 4=User n 0~4
coordinate
User . . .
. User coordinate number when reference coordinate is
Parameter | coordinate used 0,1~10
number
register : . . . . I _
number Register in which transmitted shift amount is inputted. 1~-8
Exit Address to exit to when shift is not entered within the Row number
) . Step number
address given time
Label
Example SONL ST=1,RF=0,R=1,SS=10
@l Reference
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10.4.3.7. SREQ Statement

Hi5 Controller Operation Manual

This function requests the shift amount measured from the external device and saves the shift data to
the online shift register after receiving the data.

Explanation | Shift amount request
Grammar SREQ R=< register num.> [,<Standby time>,<Exit address>]
Rﬁgl;ter Register in which transmitted shift amount is stored. 1~-8
RS232C port number to be used for shift amount request
Port num. . 1~-2
and transmission
Parameter
Sta}ndby Standby time until the shift is received 0.0~60.0
time (sec)
Exit Address to exit when the standby time is exceeded
address
Example SREQ R=1,PT=1
P SREQ R=1,PT=1,3,999
@' Reference

® The received shift amount is saved as the data in online shift register number designated in

T[F1]: Service,

—

'2: Register; — 3: Online shift register; .

® When this function is executed, SHIFT 31 CR LF (3¢1: register number) is outputted
through RS232C port, and SHIFT X, Y, Z, 6X, 8Y, 6Z, CR is inputted from an outside device
through RS232C port. Inputted data is stored in *1 register. Transmitted/received data is
ASCII code.
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10. Robot Language

10.4.3.8. SXYZ Statement

This function is for parallel shift of previous teaching points while tool angle is maintained on XYZ plane.
Three-dimension shift amount is executed after being stored in XYZ shift register.

Explanation | XYZ shift

SXYZ CRD=<reference>[,<User coordinate number>],X=<X shift amount>Y=<Y

Clstrel shift amount>,Z=<Z shift amount>
Refergnce 0=Base, 1=Robot, 2=Tool, 3=User, 4=User n 0~4
coordinate
User User coordinate number when reference
Parameter coordinate . . 0,1~10
coordinate is used
number
Shift Shift amount for three-dimension parallel shift -3000.0~3000.0
amount

Example SXYZ RF=0,X=10.50,Y=20.50,Z7=0.00

@ Reference

® XYZ shift function operation
The length of X, Y, Z should be exactly equal to the length to GUN mechanical interface,
because the slant angle of GUN should be maintained for this parallel shift.
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10.4.3.9. TONL Statement

If the new locations of the 3 reference steps are measured with the external detection device (RS232C
port) such as visual device as shown in Fig. 10.7, and each shift is transmitted to the robot controller,
the robot controller will use the 3 reference points and 3 shifted points to calculate the absolute location
or shift. This is the function to execute and play the location calibration for the steps between TONL
start and end.

RS-232C

New location

G‘.’::......... 0] Y © 7 "O O.-"

er----9 "®---0°
| I/OId location | I/old location
Start End End
TONL Start TONL

(Absolute location) (Shift amount)

Figure 10.7 Online coordinates conversion

Explanation | Online coordinates conversion (shift amount)

TONL SFT=<Receipt format>, ST=<start/end>, <ref.step num.1>, <ref.step num.2>,

SIS <ref.step num.3>
Receipt Data receipt format. 0=Absolute coordinate, 1=Shift 0~1
format
Parameter start/end If 1, coordinates conversion begins. If 0, coordinates 0-1
conversion ends.
r?usr;ep Steps to be assigned as the three standard points 0~999

Example TONL SFT=0,ST=1,51,S5,57

To execute this function, SREQ statement is required before TONL statement.
Note This function receives the new locations of the 3 reference steps in 3 absolute
location or shifts to calculate the shifts.
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10.4.3.10. RINT Statement

10. Robot Language

While a robot is moving to the target step, if an assigned DI signal (input signal) is inputted, the robot is
immediately stopped by interrupt. Then, the robot executes a command recorded in the step, and

restarts moving to the next step.

Explanation | Robot interrupt (DI signal)
Grammar RINT I=<DI signal>,RC=< ref. complete > X=<ref.X >, Y=<ref.Y >, Z=<ref.Z >
DI signal DI signal to receive interrupt signal DI range
If 0, general robot interrupt function. If 1, search |
R re"- complete function. Refer to the SEA (search) function. 0~-1
. -3000.0
ref. X, Y, Z | These are used for the search function. ~3000.0
E RINT I=<I signal>,RF=<standard amount setup>,X=<standard X>,Y=<standard Y>,
xample _
Z=<standard Z>
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10.4.3.11. RINTA Statement

While a robot is moving toward the target step, if analog voltage satisfies the range set by the user,
interrupt occurs to stop the robot immediately. Then, the robot executes commands recorded in the

step, and moves to the next step.

S1 S2 S5 S5:End
,4
Stop reduced speed section '
’
,‘/\\__,/
s3 4 s4
Option board
RINTA PT=1, VL=2, VH=3, RC= Analog1 voltage : 2.00V

Figure 10.8 Robot interrupt (Analog signal)

Explanation | Robot interrupt (Analog signal)

Grammar RINTA PT=<port number>,VL=< voltage low limit >,VH=< voltage high limet >, RC=<
reference complete > X=<ref.X >, Y=<refY > Z=<ref.Z >

Port Analog port which will receive interrupt signal 1~-4

number

voltage
low limit i i
If analog value is between lowest voltage and highest -10.0~10.0

voltage, interrupt occurs.

voltage
Parameter high limit
reference | O is general robot interrupt and 1 is the search function. 0-1
complete | Refer to the SEA (Search) function.
. -3000.0
ref. X, Y, Z | These are used for the search function. ~3000.0

Example | RINTA  PT=<port number>, VL=<lowest voltage> VH=<highest voltage>,
P RC=<standard value setup>, X=<standard X>, Y=<standard >, Z=<standard Z>
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10. Robot Language

10.4.3.12. CLR232C Statement

Explanation | RS232C buffer initialization

Grammar CLR232C <port number>

Parameter | Port number | Serial (RS232C) port number 1~-2
Example CLR232C 1

10.4.3.13. INTERRUPT Statement

When the interrupt function is used, this function defines new interrupt state or deletes previously
defined interrupt. Refer to the interrupt function user manual for details.

Explanation | This function defines new interrupt or deletes defined interrupt.
INTERRUPT <Define/Dele>, NO=<Interrupt number>, <Interrupt condition>, PN=
Grammar . .
<call program>, [1times Permitted]
Interrupt is newly defined or defined interrupt is deleted.
Define/Dele | When interrupted is deleted, third and the rest of | ON/OFF
parameters are ignored.
Interrupt Interrupt to be defined or deleted 1~2
number
Parameter Interrupt Condition for interrupt occurrence
condition (EX. DI1=1,Al4=3.5,P* X=P1.X)
call Program to be called, when interrupt condition is
g 1-~999
program satisfied.
1ltimes Only the first interrupt is handled, even though interrupts Sinale
Permitted | occur many times within the interrupt watch section. 9
2@l INTERRUPT ON,NO=1,DI5=1,PN=991,SINGLE
P INTERRUPT OFF,NO=1
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10.4.3.14. COPYMZ2R statement

This command replaces the shift variable R with the MW variable for internal PLC sequentially. This
command reduces the execution time when many MW, R variables are repeatedly replaced.

E . This is the function of replacing the X, Y, Z, Rx, Ry, Rz and cfg item of R variable with
xplanation . .
the values in MW variable.
Grammar COPYM2R SM=<MW start number>,SR=<R variable start number>,Rcnt=<Number
of R variable to copy>,MWInt=<Number to variables to jump between the 7 MWs>
MW Enter the number of MW variable to start
. 1~1000
start number | copying.
R variable Enter the number of R variable to start copying. | 9~100
start number
Number of R .
Parameter . Enter the number of R variable to copy. 7 MW
variable to . 4 1~92
copy variable values are entered to one R variable.
Number to Enter the number of variables to jump after
variables to | copying 7 MW variables and before copying 7 0-15
jump between | variables. That is, if the value is 3, it copies to
the 7 MWs 1~7 and then to 11~17.
Example COPYM2R SM=1,SR=9,Rcnt=1,MWInt=0
@' Reference

® Enter the X, Y and Z item of R variable with MW/10 value, and Rx, Ry and Rz item with
MW/100. But for cfg, replace the value as is.
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10. Robot Language

10.4.3.15. COPYR2M statement

This command replaces the saved value of each item of shift variable R to the MW variable for internal
PLC sequentially. This command reduces the execution time when many MW, R variables are
repeatedly replaced.

Explanation This is the function of replacing the MW variable with the values entered in X, Y, Z,
P Rx, Ry, Rz and cfg item of R variable.
Grammar COPYR2M SR=<R variable start number>,SM=<MW start number>,Rcnt=<Number
of R variables to copy>,MWInt=<Number to variables to jump between the 7 MWs>
R variable start Enter the number of R variable to start copying. 9~100
number
MW start Enter the number of variable to start copying MW. 1~1000
number
Number of R . .
Parameter . Enter the number of R variables to copy. 7 MW variable
variables to : 1~92
values are entered to one R variable.
copy
vl\::ltrjir:t?lzrstt% Enter the number of variables to jump after copying 7
jump between MW variables and before copying 7 variables. That is, if | 0~15
the 7 MWs the value is 3, it copies to 1~7 and then to 11~17.
Example COPYR2M SR=9,SM=1,Rcnt=1,MWInt=0

Reference

® Among the values entered to MW variable, 10 times the X, Y and Z item of R variable is
entered and 100 times the Rx, Ry and Rz item. But, cfg value is replaced as is.

10.4.3.16. GATHER Statement

When the data gathering function is used, this function appoints a data gathering start step and an end
step. Refer to the data gathering function manual for details.

Explanation This function appoints data gathering start and end.
Grammar GATHER <Start/End>
Parameter Start/End If 1, start. If O, end. 0~1
Example GATHER 1
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10.4.3.17. CalViaPs statement

This saves the pose value to the pose variable considering the location and position in arbitrarily
number of times by dividing the distance between the start location and target location evenly.

Explanation | CalViaPs (Calculate Via Points) passing point calculation command

Grammar CalViaPs <Start pose>,<End pose>,<DivNo=Number of divisions>,
<CntNo=Counter>,<Output pose>

Start pose | Start location

End pose | Target location

Number of | It can be divided between 1 and 255.

Parameter divisions | The number of division cannot be 0.
It can be entered between 0 and 255.
Counter .
Start pose is 0.
Output Save the calculated pose.

The config value of created pose variable is undesignated and the
pose " e ;
additional axis is considered.

V10%=100

FOR V2%=1TO 10

CalViaPs P1,P2,DivN0o=10,CntNo=V2%,P[V10%]
Example MOVE P,P[V10%],S=300mm/sec,A=0.T=0
V10%=V10%+1

NEXT
END
P3
| | | |
! | | |
P1 P2

Figure 10.9 P3 work location

For example, for CalViaPs P1,P2,DivNo=3,CntNo=2,P3,
Divide the distance from P1 start location to P2 target location evenly in 3 divisions and save the pose
value considering the location and position of designated 2 pose to the P3 pose variable.
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10.4.3.18. StoPoCnd statement

This is the axis data save function command. When the input signal is entered, the location of the
designated axis is saved to _StoPoDt[] system parameter. For details, refer to the axis data save
function manual.

Explanation | StoPoCnd (Store Pose Condition) axis data save command
G StoPoCnd StoNr=<System parameter number>, DI=<Input signal number>,
rammar T
AXxis=<Axis number>
System - parameter Start location 1~10
number
Parameter | Input signal number | Target location 1~255
. It can be divided from 1 to 255.
Axis number The dividing number cannot be 0. 1~16
Example StoPoCnd StoNr=1,DI=11,Axis=V1%
(When DI11 is entered, the location of the 5" axis is saved to _StoPoDt1[V1%])
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10.4.4. Spot welding

10.4.4.1. SPOT Statement

Hi5 Controller Operation Manual

This is the integrated spot welding command of air pressure gun and servo gun. You must set the 3
parameters as follows for the spot welding function. When more than 2 servo guns are registered,
select the multi sink servo gun (R214) and use the one touch step record function to record
automatically record with the multi sink gun.

Explanation | Spot welding (SPOT)
SPOT GN=<Gun number>CN=<Welding condition number>SQ=<Sequence
Grammar number>, MG=<Mult gun>MC=<Multi welding condition>,MS=<Multi welding
seqguence>
Gun number/ | Number of gun used in welding / 1-8
Mult gun Gun number to execute the welding simultaneously
Welding
condition Welding condition which specifies pressure
number/ ; i 1~-64
Parameter | muli welding and welding condition output data
condition
Sequence
number/ Welding sequence which specifies pressure signal,
. . . . - 1~-64
Multi welding | electric current sending signal, etc.
seguence
Example SPOT GN=1,CN=1,SQ=10,MG=2
P Weld the server gun 1 and 2 to welding condition 1 and sequence 10 simultaneously.
@' Reference

® When using the multi servo gun and selecting the gun number (R210), the tool number
automatically changes. But when selecting the tool number (R29), the gun number is not

automatically changed.

® Spot welding function must always be recorded as the first function. If not recorded as the first
function, the spot welding function will not be executed. If you record with the GUN LED
turned on, the SPOT command will be recorded as the first function with the one touch record
function. It is not only convenient but also the abrasion calibration is executed normally.

® When executing the multi sink spot function (SPOT GN=1,...,MG=2), the multi sink gun is
selected and operated in multi sink environment for MANUAL pressurization and open/close.
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10.4.4.2. GUNSEA Statement

This is function used for detecting the reference location and abrasion location to measure the
electrode abrasion of the servo gun. If you execute this function, the abrasion of the electrode is
automatically calculated and calibration is done when executing the SPOT command.

Explanation | Measure servo gun abrasion (GUNSEA)

GUNSEA GN=<Gun number>SE=<search  num.>PR=<gun  pressure>,

Grammar SP=<Search speed>, MG=<Multi gun number>, MP=<Multi gun pressurization

force>

Parameter

Servo gun for welding operation /
Servo gun number to execute gun search 1-8
simultaneously

Gun number/
Multi gun number

1: gun search 1 movement,

Search number | 5. gun search 2 movement 1~2
Gun pressure / Multi
gun pressurization Ordered pressure / 50~999

Multi gun pressurization force
force

Operating speed of the gun axis during search | 1.0~250.0

Search speed operation (mm/sec)

Ex) When you set the pressurization force to 100, 200 and 300kgf respectively for

Example gun 1, 2 and 3 while executing the gun search.

GUNSEA GN=1, SE=1, PR=100, MG=2,3,MP=200,300

@ Reference

Before measuring the abrasion of the electrode, the reference location of the gun search of
the servo gun must be recorded initially.

To record the reference location of the gun search, the condition setting/applied condition/gun
search reference location must be switch to ON and used. At this time, the measured value is
not the electrode abrasion but the reference value for measured abrasion.

In a single gun search 1 environment, execute only gun search 1 and compensate the
abrasion. This is valid when the percentage is set in the moving electrode abrasion/overall
abrasion (%) of the servo gun parameter. At this time, an error occurs when you execute gun
search 2.

When detecting the abrasion by executing both gun search 1 and 2, the gun search 1 and 2
must be executed in order. The moving electrode abrasion/overall abrasion (%) of the servo
gun parameter must be set to O..

GUNSEA step must be recorded in the open location of 20mm or more from the abrasion
detection target location.
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10.4.4.3. Gun search 2 by external pressure (IGUNSEA command)

As GUNSEA is the gun search function of servo gun using the pressurization force, IGUNSEA is the
gun search command used to detect the abrasion using the external sensor. But gun search 1 cannot
be used for external input signal. IGUNSEA is used instead of gun search 2.

[ IGUNSEA GN=gun number, SP=search speed, DI=DI signal, DT=0n/Off ]

Item Range Content
GUN 1~-8 Designate servo gun number to measure abrasion
number 9 9

During the search movement, speed of gun axis is assigned. Search

Search 1.0~250mm/s | speed by input signal as based on safety speed. Recommended
speed .
speed is 10mm/sec.
DI signal 1~256 Designate number for accessing input signal for photo electric tube

Detection condition of signal is assigned.
On/Off 0~1 0 = Detection when Low (Normal High)
1 = Detection when High (Normal Low)

Input_S|gnaI qulc of IGUNSEA | signal On/Off Output S|gnal (_)f photo ele_ctrlc tube
assigned | signal during signal detection
Oon(1) Detected high (Normal Low)
Positive
Off(0) Detected low (Normal High)
Oon(1) Detected low (Normal High)
Negative
Off(0) Detected high (Normal Low)

@ Reference

® \When setting | signal On/Off, check F[F2]: System; — T2: Control parameter; — [2:
Input/Output signal setting; —  T1: Input signal attribute; .

® It is convenient that assigned input signal logic is set as ‘POSITIVE’ before phototube logic
setup.

® |[f input signal logic is set as ‘NEGATIVE, the signal outputted as HIGH in phototube is
detected as LOW in controller.
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10.4.4.4. Equalizerless gun search by external input (EGUNSEA command)

EGUNSEA is the function used to calculate the tip abrasion of the fixed electrode when using the
equalizerless air pressure gun.

[ EGUNSEA GN=gun number, SP=search speed, SD= Search distance, DI=DI signal, DT=0n/Off ]

Item Range Content

GUN . : .
number 1~-8 Designate the equalizerless gun number to measure the abrasion
Search During the search movement, speed of gun axis is assigned.

1.0~250mm/s | Search speed by input signal as based on safety speed.
speed !
Recommended speed is 10mm/sec.

dSi:ta:;nC:e 1.0~1000.0mm | Designate the maximum gun search distance of the fixed electrode
DI signal 1~256 Designate number for accessing input signal for photo electric tube

Detection condition of signal is assigned.
On/Off 0~1 0 = Detection when Low (Normal High)
1 = Detection when High (Normal Low)
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10.4.4.5. GUNCHNG Command

This command is used for connection and separation when exchanging and using the gun by using the
welding gun change. When executing GUNCHNG ON, supply the power to the motor and encoder of
the gun to connect and execute the preparation for operation. When executing GUNCHNG OFF,
disconnect the power to the motor and encoder of the servo gun axis to switch to the condition which

can be separated.

GUNCHNG ON/OFF, GN=gun number, DIl=connection completion input,

completion wait time

WT=connection

ON Connection command of gun
ON/OFF
OFF Separation command of gun
0 Select gun number by external input signal

Gun number

1-8 Select gun number to exchange

Ignored
Conn_ectipn 1-256 Select 'input sig_nal number for mechanical | parameter when
completion input connection completion of the servo gun the GUNCHNG is

Connection completion
wait time
<0~5.0> (sec)

Wait time until servo gun connection completion
signal input until the gun is connected

OFF

Reference

® When you set the connection completion wait time to O, it waits until the connection
completion signal is received.
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10.4.5. Arc Welding

10.4.5.1. ARCON statement

10. Robot Language

ARCON statement is the command that starts the arc welding.

Explanation | Start arc welding. This can be used in 3 formats.
ARCON
Grammar ARCON ASF#=<Arc start condition number>
ARCON C=<Current output value>, V(VP)=<Voltage output value>, ASF#=<Arc
welding start condition number>
Arc welding start and welding condition number used
Arc start for this condition
" But, if there is current or voltage output in the
condition . . - : . 1~32
number previous article, the condition set in the previous
article is reflected to the current and voltage of the
applicable arc welding start condition.
Current output Output current for arc welding 0~500
value
Parameter Voltage output | Output voltage value for individually set arc welding.
value(V) 0.0~40.0
Voltage output | Output voltage value for one source set arc welding -20~200
value(VP)
Stop time Enter the stop time after the arc ignition until the 0.00
P start. ~10.00
RETRY Set \_Nheth_er to use the RETRY function when arc RETRY
welding fails.
ARCON
Example ARCON ASF#=1
ARCON C=200,v=22,T=1,RETRY
@| Reference

® To use all of the 3 formats of the command statement, you must set the arc welding to analog

in

FIF2]: System; —

F5: Initialize; —

F3: Usage setting; .

® \When setting the arc welding to digital, you can only use the format of using the condition

number.
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10.4.5.2. ARCOF statement

Hi5 Controller Operation Manual

ARCOF statement is the command to end the arc welding.

Explanation | End arc welding. This can be used in 4 formats.
ARCOF
ARCOF ASF#
Grammar ARCOF AEF#=<Arc end condition number>
ARCOF C=<Current output value>V(VP)=<Voltage output value> AEF#=<Arc
welding end condition number>
Number of welding condition used when ending arc
Arc end welding
o But, if there is current or voltage output in the previous
condition ) " : . ) 1 1-32
number article, the condition set in the previous artlple is
reflected to the current and voltage of the applicable
arc welding start condition.
Currsg'ltu%utput Output current value when ending arc welding 0~500
Parameter Voltage output | Output voltage when ending individually set arc
value (V) welding. 0.0~40.0
Voltage output | Output voltage when ending one source set arc | -20~200
value (VP) welding
. 0.00
Stop time ~10.00
Whether to . : . .
In case of wire stick after ending arc welding, set
cancel .QUtO whether to use the auto deposition cancel function. ANTSTK
deposition
ARCOF
Example ARCOF ASF#
P ARCOF AEF#=1
ARCOF C=200,V=22,T=1, ANTSTK
@| Reference
® When the arc welding is set to digital in  '[F2]: System;, — [5: Initialize; — '3: Usage

setting

item, command statement of ‘ARCOF ASF# format can only be used.

® \When setting the arc welding to analog, all 3 formats excluding the above format, can be used.
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10. Robot Language

10.4.5.3. WEAVON statement

WEAVON statement is the command to start the weaving operation.

Explanation | Start weaving operation.
Grammar WEAVON WEV#=<Weaving condition number>
Parameter Weaving condition | Condition number th use durlng weaving operation 1~32
number from weaving condition saved file
Example WEAVON WEV#=1

10.4.5.4. WEAVOF statement

WEAVOF statement is the command to end the weaving operation.

Explanation | End weaving operation.
Grammar WEAVOF
Example WEAVOF

10.4.5.5. REFP statement

REFP statement is the command to enter the reference point necessary for weaving operation.

Explanation | Enter the reference point.
REFP <Reference point number>,<Pose humber>
SLEUUEL REFP <Reference point number>
Reference Number to set the type of reference point 1~-8
point number
Parameter .
Enter the pose of reference point. But, when entered as
Pose number | . o )
hidden pose, it is omitted.
Example REFP 1,P1
P REFP 1
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10.4.5.6. ARCCUR statement

Hi5 Controller Operation Manual

ARCCUR statement sets the welding current output value to designated value.

Explanation | Set the welding current output value.
Grammar ARCCUR C=<Current output value>
Parameter Current Set the current output value to use in the arc welding 0~500
output value | condition.
Example ARCCUR C=200
10.4.5.7. ARCVOL statement
ARCVOL statement sets the welding voltage output value to the designated value.
Explanation | Set the welding voltage output value.
Grammar ARCVOL V(VP)=<Voltage output value>
Voltage output | Output voltage when ending individually set arc
value(V) welding. 0.0~40.0
Parameter Voltage output | Output voltage when ending single source set arc | -20~200
value (VP) welding
ARCVOL V=20
Example | \rcvoL vp=100

10.4.5.8. ARCDC statement

ARCDC statement is the command that sets the voltage value outputted through analog port assigned
to welding current.

Explanation | Set the voltage value outputted through analog port assigned for welding current.
Grammar ARCDC <Current command value [V]>
Current Set the voltage value outputted through the current | -14.0
Parameter command :
output port of analog arc welding. ~14.0
value
Example ARCDC 10
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10.4.5.9. ARCDYV statement

10. Robot Language

ARCDYV statement is the command to set the voltage value outputted through the analog port assigned
with welding voltage.

Explanation | Set the voltage value outputted through analog port assigned with welding voltage.
Grammar ARCDV <Voltage command value [V]>
= Voltage command | Set the voltage value outputted through voltage | -14.0
arameter .
value output port of analog arc welding. ~14.0
Example ARCDV 10

10.4.5.10. LVSON statement

LVSON statement starts the welding line search or tracking by LVS.

Explanation | Start the welding line search or tracking by LVS.
Grammar LVSON LVS#=<LVS condition file number>
parameter | WVS condition file | LVS condition file number to be used for LVS welding 1~32
number line search or tracking
Example LVSON LVS#=1

10.4.5.11. LVSOF statement

LVSOF statement is the command to end the welding line search or tracking by LVS.

Explanation | Ends the welding line search or tracking by LVS.
Grammar LVSOF
Example LVSOF
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10.4.5.12. CHGLVS statement

CHGLVS statement is the command to change the welding line search or tracking setting by LVS.

Explanation | Change the welding line search or tracking setting condition number by LVS.

Grammar CHGLVS LVS#=<LVS condition file number>

LVS condition | LVS condition file number to be used for LVS welding

file number line search or tracking 1-32

Parameter

Example CHGLVS LVS#=2

10.4.5.13. TRILOG statement

TRJLOG statement is the command to save the moving trace of arc sensing.

Explanation | Save the moving trace by arc sensing.

TRILOG ST=<Start/End>,SC=<Sampling cycle>, LSP=<Record start pose

e variable>,LCV=<Number of records LV% number for exchange>
1:Start trace record
Start/gnd 0:End trace record 0.1
. 0: Save path step _
Sampling cycle 1~100: Sampling weaving cycle 0~100
P Record _start POS€ | bose variable number that starts the record 1~999
variable
Number of LV% variable to designate/check the
Number of records X ;
number of record. Designate the maximum value
LV% number for . 1~50
to record before executing the command and
exchange .
reduce by -1 for every recording

Example TRJLOG ST=1,SC=5,LSP=0,LCV=1
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10. Robot Language

10.4.5.14. ATDC statement

ATDC statement is the command to execute auto tool data calibration function.

Explanation | Execute auto tool data calibration function.
Grammar ATDC T=<Tool number>,0rgP=<0Original pose>,NewP=<Current pose>
Tool . . .
Tool number to execute auto tool data calibration function 0~15
number
Parameter Original Pose originally saved
pose
Current Deformed current pose
pose
Example ATDC T=1,0rgP=P1,NewP=P2

10.4.5.15. CalTVSft statement

CalTVsSft statement is the command to calculate the shift value that can set the tool from the two pose
variables entered.

Explanation | Calculate the shift value to set the tool from the two pose variables entered.
Grammar CalTVsft <Pose 1>,<Pose 2>,<Shift variable>
Pose 1 Pose 1 calculated by sensing
Parameter Pose 2 Pose 2 calculated by sensing
Shift . .
) Shift variable to set the tool slope calculated by two pose values
variable
Example CalTVsft LP1,LP2,LR1
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10.4.6. Handling

When you press the [Cmd input] key from the initial screen of the MANUAL mode, and press the

F[F6]: Handling, key from the item displayed in F menu, the commands included are described as
follows. Arithmetic formula can be applied with all parameter values. Handling items include the robot
language used in palletizing, handling and conveyer synchronization function.

Robot language Explanation
PAL Start palletizing

PALPU Calculate palletized pick up shift amount

PALRST Reset palletization

TIERST Call paper insertion program

PALEND End palletization
HANDPRES Command pressurization of servo hand
HANDOPEN Command open of servo hand
CNVYSYNC Synchronized playback of conveyer
CNVYPOSE Function to notify the location of tr;zavxclﬁirrljgpiece to the robot controller during
WAITCNVY Function to decide the location where the work starts
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10. Robot Language

10.4.6.1. PAL Statement

Shift amount for the palletize work is made based on the values stored in the palletize pattern register.

Explanation | Palletize (Data input)

Grammar PAL P=< pallet num.>PR=< pattern register num.>W=< work width >L=< work
length >,H=< work height >
Pallet num. Pallet entry number 1~16
Ejrt;ern register Palletize pattern register number 1~16

Parameter Work width(W) | Width of work piece X(mm) 0.1~3000.0
Work length(L) | Length of work piece Y(mm) 0.1~3000.0
Work height(H) | Height of work piece Z(mm) 0.1~3000.0

Example PAL P=1,PR=1,W=500,L=300,H=250.5

@| Reference

® To use this function, the palletizing must be set to <Enable> in F[F2]: System; — [5:
Initialize; — T3: Usage settingy item.

® Before using this function, go to f[F2]: System; — [4: Application parameter; — 73:
Palletizing; — "1: Palletize pattern register; and confirm the data value.

® |f the set value is wrong, the robot may execute unwanted jobs.

® This function is reflected only to the step whose step condition is PS.
Palletize shift (PAL) can be used only when paired with ‘palletize end (PALEND).’
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10.4.6.2. PALPU Statement

This function is for shifting a work piece up to the inputted height after picking up the work piece while
palletize job is executed. This function executes the optimal palletize path in comparison to the current
height of stages to be piled.

Palletize pickup shift

: from the teaching point as
much as inputted amount
in the Z direction.

Work piece loading position

Work piece pickup position

Figure 10.10 Palletize pickup shift

Explanation | Palletize pickup shift

Grammar PALPU P=< pallet num.>,SL=< start layer >,SH=< amount of shift >

pallet num. Pallet entry number 1~16
Parameter | start layer Number of stages to start pickup (1-base) 1~100
. . . -2000.0
amount of shift | Shift value when picking goes up ~2000.0

Example PALEND P=1,SL=4,SH=1000

Note This function always should be between PAL(M96) and PALEND(M97).

@ Reference

To use this function, the palletizing must be set to <Enable> in T[F2]: System; — [5:
Initialize; — T3: Usage settingy item.

Before using this function, always check the data value in [F[F2]: System; — T4:
Application parameter; — 3: Palletizing; — "1: Palletize pattern register; . When the
setting value is incorrect, the robot may execute unwanted work.

This is reflected to step of which step option is PU.
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10. Robot Language

10.4.6.3. PALRST Statement

This function resets the counter by force during the palletization operation. When the designated input
signal is entered, the counter in work is reset to 0. It outputs the response signal and uses the signal as
pallet exhaust signal.

Explanation | Palletize reset (data input)

Grammar PALRST P=<pallet num.>,CS=<cond.signal>, RS=<response signal>

Parameter | cond.signal | outside, when palletize is forced to be reset. If the | DI range

pallet num. | Pallet entry number 1~16

Number of a DI input signal to be received from the

number is 0, the signal is reset unconditionally.

response Number of a DO output signal to respond to the
signal condition signal, when palletize is forced to be reset.

DO range

Example PALRST P=1,CS=1,RS=5

@ Reference

To use this function, the palletizing must be set to <Enable> in [[F2]: System; — [5:
Initialize; — T3: Usage settingy item.

Before using this function, always check the data value in [[F2]: System; — [4:
Application parameter; — 3: Palletizing; — "1: Palletize pattern register; . When the
setting value is incorrect, the robot may execute unwanted work.
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10.4.6.4. TIERST Statement

This function is to insert papers on pallets during the palletize job. This function calls and executes a
program, when the paper insertion condition is satisfied.

Explanation | Paper insertion program call

TIERST R=<reg. num.>P=<pallet num.>PR=<pattern register num.>TP=< tier

SLEUEY sheet inserting program >
reg. num. Online shift register number 1~-8
pallet num. Pallet entry number 1~-16
Parameter attern register
P numg Palletize pattern register number 1~16
tier sheet
inserting Paper program number 1~9999
program

Example | TIERST R=1,P=4,PR=2,TP=800

E] Reference

Before this function is used, a program for paper insertion should be written.

Data for paper insertion to pattern register should be checked. If wrong data is set,
intervention may occur.

To use the paper insertion function, the function should be between PAL and PALEND
function.

Before the first work piece is loaded/unloaded, paper insertion cannot be executed. The initial
position for palletize paper insertion is the lower stage of the first stage work pieces.
De-palletize paper insertion should be positioned on top of the highest stage.
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10. Robot Language

10.4.6.5. PALEND Statement

This is the command to end the palletization work.

This function initializes palletize shift amount. When all work pieces are loaded, an assigned output
signal is transmitted to outside and used as a pallet discharge signal.

If there is no PALEND after the PAL input, an error of “E1147 Palletized start and end are not aligned”

occurs. When PAL is executed again without PALEND, an error of “E1148 Palletized function already
executed” occurs.

Explanation | Palletize ends (data input)
Grammar PALEND P=< pallet num.>,ES=< end signal >
Pallet num. Pallet entry number 1~16
Parameter DO signal number to be transmitted to outside after
. . T . DO
End signal completing the palletize job. If the number is 0, the range
signal is not outputted to outside. 9
Example PALEND P=1,ES=81

10.4.6.6. HANDPRES Statement

This function is used for work piece pickup during palletizing by servo hand or general handling.

Explanation | Servo hand pressure command during automatic operation
Grammar HANDPRES OL=<Pressurization offset distance>, PR=<Pressurization force>
Start point of servo hand moving Reference. Pressure
Pressurization | start point is teaching point plus pressure offset | -2000
offset distance | distance. If pressure offset distance has a minus value, | ~2000
Parameter pressure start point will be before the teaching point.
L This factor determines the degree of grabbing power.
Pressurization L A o .
force When pressure is inputted, sufflt_:lent review is required | 50~999
in order to prevent actual work pieces damage.
Example HANDPRES OL=100,PR=150
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10.4.6.7. HANDOPEN Statement

This function is used for placing work pieces during palletizing by servo hand or general material

handling.
Explanation | Servo hand open command during automatic operation
Grammar HANDOPEN OL=<Open offset distance>
P Open offset _Open point of_servo hand moving Reference. Open point 0~2000
distance is teaching point plus open offset distance.
Example HANDOPEN OL=600

10.4.6.8. CNVSYNC Statement

This statement determines whether to execute conveyer synchronous operation. When conveyer
synchronous operation (CNVSYNC 1) is executed, a robot applies the shift as much as the distance
that the conveyer moves to the rest of the steps until conveyer synchronous operation is off (CNVSYNC
0) or conveyer synchronous is reset (CNVSYNC 2).

Explanation | Conveyer synchronous operation
Grammar CNVSYNC <Sync state>
0 : conveyer synchronous operation OFF
Parameter | Sync state 1 conveyer synchronous operat!on ON 0~2
2 : conveyer synchronous operation OFF
and conveyer data reset
Example CNVSYNC 1
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10.4.6.9. WAITCNVY Statement

10. Robot Language

During conveyer synchronous operation, when a work piece reaches a certain position passing the
start limit switch, this function determines whether a robot would start the job.

Explanation | This function determines the job starting point.
Grammar WAITCNVY SYNC=<Wait state>,DIST=<Wait distance>
This parameter determines whether a robot would wait
. with the conveyer synchronous function ON or OFF.
Wait state . 0~1
Currently, the conveyer synchronous function for
Parameter conveyer channel 2 is not supported.
Wait Enter the distance to start the task in mm or deg from the
X TS 0~20,000
distance start limit switch.
Example WAITCNVY SYNC=1,DIST=400
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10.4.7. ENET Member Variable/Statement

You can use the ENET object to send/receive the string with the external device through Ethernet UDP
communication. Because there are 3 ENET objects, you can communicate with 3 targets
simultaneously.

First, set the IP address and port number as member parameter and open the communication channel
with the OPEN command. And then execute the send/receive with PRINT and INPUT statements.

10.4.7.1. Member Variable

Variable

Explanation Example
name

String variable. Read/write allowed.

IP address of communication partner is
IP appointed or returned. ENET2.IP = “10.7.4.136”
X This is applied only when OPEN statement is
called.

Integer variable. Read/write allowed.

Port number of communication partner(Remote)
RPORT is appointed or returned. ENET3.RPORT = 1042
X This is applied only when OPEN statement is
called.

Integer variable. Read/write allowed.

You can designate or obtain the local port
number of the controller.

Default value is 0 (When not designated), and in
this case, the local port number is automatically
generated.

X This only applies when the OPEN statement is
called.

LPORT ENET2.LPORT =500

Integer variable. Read-only.
For checking status after executing the OPEN
command

1 Connected.

STATE

(read only) 0 | Not connected. IF ENET1.STATE<1 THEN *ERR

-1 UDP OPEN failure

-2 Ethernet device BIND failure
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10. Robot Language

10.4.7.2. OPEN
Explanation | Communication channel for monitoring communication is opened or closed.

Grammar <ENET object>.OPEN <connection status>

Connection 0: Communication channel is closed.
Parameter 1: Communication channel is opened and ENET object is 0~1
status T
initialized.
Example ENET1.0PEN O

ENET1.0PEN 1
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10.4.7.3. Example

This is the task program to request for task file to the remote PC and to receive the result.

_TEINPUT=0'INPUT Ending character
'Ethernet setting -----------
ENET1.IP="192.168.1.172"
ENET1.LPORT=500
ENET1.RPORT=7000

ENET1.0PEN 1

CLR_RBUF ENET1

'Request for file transmission
PRINT ENET1,"LDFILE ";V200%; ‘V200% is the task number to request

'Standby for result response
INPUT ENET1,V20%,8,*NO_RESP
ENET1.0OPEN O

'Result interpretation
V21$=LEFT$(V20$,11)

IF V21$<>"LDFILE RES="THEN *INV_RES
V21$=MID$(V20$,12,4)

V201%=VAL(V21$) 'Return value’

IF V201%<0 THEN *ERR_RES

'Call sub robot task
CALL V200%
END

'Exception processing -----------

*NO_RESP

PRINT #0,"There is no response for LDFILE request."
END

*INV_RES

PRINT #0,"LDFILE response is not valid."

END

*ERR_RES

PRINT #0,"LDFILE response error code =";V201%
END
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10.5. Function

10.5.1. Arithmetic Function

Returned value of arithmetic function is numeral.
Example: V1!1=10, V2!=-1.23, V3!=3.14152, V20%=16, V21%=5, V7$="XDIST:20"

10. Robot Language

Function . Returned
Explanation Example
name value
ABS(a) Absolute value of a is returned. ABS(V2!) 1.23
MAX(a, b) Bigger value between a and b is returned. MAX(V2!,-3) -1.23
MIN(a, b) Smaller value between a and b is returned. MIN(V2!,-3) -3
DEGRAD(a) | Radian value of ais returned in a degree form. DEGRAD(270) 4.712389
RADDEG(a) | Degree value of a is returned in a radian form. RADDEG((2*V3!) 359.997
SQR(a) Square root of a is returned. SQR(V20%) 4
SIN(a) Sine value of a is returned in a radian form. SIN(V3!/6) 0.5
COS(a) Cosine value of a is returned in a radian form. COS(Vv3l/6) 0.866
TAN(a) Tangent value of a is returned in a radian form. TAN(V3!/6) 0.577
ATN(a) %rrcr;angent value of a is returned in a radian ATN(0.5) 0.464
ATN2(a,b) Arctangent valge of a triangle \_Nhose y length is ATN(-2,0) 1571
a and x length is b is returned in a radian form.
DIST(a,b) Dlstanc_e to a p0|r_1t whose x coordinate is a and DIST(V21%,V21%) 7071
y coordinate is b is returned.
ORD(a) ASCII code of the first character in a string is ORD("ERROR?") 69
returned.
VAL (a) Value expressed in a string is returned. VAL("29.38E-2") 0.2938
First point where part of a string corresponds to
STRPOS(a,b) | b string is returned. STRPOS(V73$,":") 6
(First character point is 1.)
LEN(a) Length of a string is returned. LEN(V7$) 8
TIMER Passed time from the power input time is TIMER 2796.37

returned in second(s).
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10.5.2. String Function

Returned value of string function is string.

Hi5 Controller Operation Manual

Function Explanation Example Returned
name value
CHR$(a) rC;TSrrr?ecée?\r whose ASCIl code is a is CHR$(65) “p”
STR$(a) Decimal digit string of numeral a is returned. STR$(13.25) “13.25”
BIN$(a) Binary digit string of numeral a is returned. BIN$(&B0010) “10”
HEX$(a) lr—éetzlfﬁ]deedc.imal digit string of numeral a is HEX$(&H7A2F) “7 ADF”
MIRRORS$(a) | Reversed string of string a is returned. MIRRORS$("HELLQO") “‘OLLEH”
LEFT$(a.b) rS;[Lr:%ev;i.th first b character(s) of string a is LEFTS$("HELLO",2) “HE”
MIDS$(a,b,c) g;risr;ﬁ]n\évi;hiscrgruarrnchr(s) from b character MID$("HELLO" 2,3) “ELL”
RIGHT$(a,b) rSet[li,lr:’?]ev(\jli.th last b character(s) of string a is RIGHTS$("HELLO",2) “LO”
DATES | Sument ?\?\t(ewf,\‘zr,\‘/‘l’/e[;ge)d into - stringis DATES “2001/02/18”
TIMES %ﬁg E['": M,f/lo:g"se)rted into - stringis TIMES “08:48:14"
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