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poBiT nicris NpaBUIIBHOT'O BCTAHOBJIEHHA poBoTa.
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¥ For setting and installation of the robot, refer to the [Installation Manuall.

¥ When referring to this operation manual, spread out the [KEY LAYOUT OF
 OPERATING SECTION] and [TEACHING PENDANT OUTLINE DRAWING] for confirmation.

¥ Should you find any incorrect descriptions or any part which is difficult to

understand concerning this operation manual, please let us know.

¥ Contents of this operation manual are subject to change

without prior notice due to continual improvements.
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PO3OIJ 1

INNEPEN BUKOPMCTAHHsSAM BAIIOI'O POBOTA

llest MaTeplall MiOTOTOBJIEHW) AN ‘TOTO, MOO BM MOTJIM MPOUMUTATH Ta

3p0O3YyMiTM KIOUOB1 omepauil pobora Ta Ha3BY KOXHOI oci Tima pobora.




Onepauii pobora

Bam PANA ROBO moxe 30epiraTy pis3HOMaHiTHI poboTy, a poboTy poboTa knacupikyoTbCs B

po3nini «ITPOTPAMA, -

IHmvMy coBamy, poBoTa kiacudikyeThcs sk nporpama M1, 3aroroBka min HaszBOL A 1 4K

mporpaMa W2, 3aroToBka mipm HazBow B.

llo6 Bypa3uTy «IpoTpaMy» NPOCTVM TEPMI1HOM, MOXHa CKas3aTy, WO Le [noClOHmk], wo

3Mylye pO@OTa [paliloBaTH.

PoBora poBora nomgrae B minrorToBui [mocibHuka] mo pisHMX POOiT.

0 CTpykTypa nporpamu

lporpaMa CKIamaeThCa 3 OBOX YaCTUH, [pyxu poboTa] 1 [cuTHan

KOMyHixanii]

[lporpama
(omuHMUS POBOTH)

Omepauis, 3a IONOMOTON fKOI NMpauiBHMK HaBYae CBOTO poboTa JOTo

Pyxn pobora

B

pyXaM, Ha3MBa€TbCA HaBYaAHHAM.

Bam poboT He 3aBxmu 30epirae mnoBHy iHbopmauin npo 1
pobory. Bam poBor 36epirae nmme WBMOKICTbL, HEOOXimHy nns
TOTO, WOG pobOT pyxaBCa Bin TOYKM (mO3MUIL), OTPUMAHOL
HaBUAHHSAM, o HaCTYMHOL TOUKMN. 36epexeni TOYKM
HyMepyloThbCA, 1 poBOT NPUXOIUTL IO TOYKM 5 1 pyxaeThcs IO
HACTymHOI  ToukM 31  mBMIKicTo, aKy  BiH  36epirae
(mBMoxicTh, 3BepexeHa B Touui 5).

[IalbHMK .
// Speed 9

1
\\\\\() Speed  Speed 6 Speed 7~ Speed 8

Point 5 \<§;\\\\\\{)J | Point
TR
. > .
Point Point Point
| CurHanm KOMyHikanii
CurHanu — 1Ue MoBa po6oTa, H9Ka Ha3MBAETLCA  KOMAHION

MOCJIiOBHOCTI .

Onepaluis, 3a [OOMOMOTOKN SKO1  OIepaTop CTBOPKE  KOMaHIA
MOCJN1MOBHOCT1, HABUBAETHCS pPelaTyBaHHAM.

PoGoT He BUKOHYBATMME XOOHMX DPOOIiT Jmme 3a OOMOMOTON
BUIle3a3HaUeHMx omnepauin. o6 poborT mnpauwBaB, BaM 3HaZoOIATbCA Taki
CUTHAJM, SK BKJINUEHHS Ta BMMUKAHHA MaJIbHMKA OJIS 3BAPOBAHHA.

¢ KoMaHIM MOCN1NOBHOCT1 BMKOPMUCTOBYWTLCA SIK KOHKPETHMUM 3MiCT pobiT.



» The diagram below shows the relation between the “sequence command” and
the “point of motion” in the program, in which group of the sequence

commands are stored at the point.

O\ Welding
N NN NN TN

Welding conditions Crater conditions } Sequence

Turn on torch switch. Turn off torch switch. commands

¥ Crater conditions are the conditions of welding to fill the recess at

the welding ending point.

The form of the recess is alike
Starting side Ending side the crater of the moon, hence
y J the crater portion.

- %

¥ Welding conditions, turning on and off of the torch switch are also the

sequence commands. These commands are entered smoothly while teaching.

(O Operations of the robot are used mainly to generate the programs such as
above. Note that such programs are not really convenient in use and

involves many other operations that makes the use of the robot conveniently.



Operation keys of Robot

Teaching pendant

The teaching pendant is used to create movements of the robot or to correct
the movements of the robot.

Push buttons (called “keys”) are used according to the language displayed.
The methods of using keys is contained in the operations stated in
subsequent pages of this manual. Functions of the keys are stated in the
appendix. The teaching pendant key sheet diagram is provided at the end of

the manual.

Panel
The panel is used to give instructions to operate the robot. It is also
used to instruct the robot with various contents of work without using the
teaching pendant.

(1) Construction and name of components of the panel

Console

(Operation box)

CRT ‘ Panel

KX

SERVO POWER SWITCH HOLD SWITCH

O
+®)

POWER [ON/OFF] SWITCH START SWITCH

EMERGENCY STOP SWITCH

For the panel key switch arrangements, refer to the “Console Panel Diagram”

at the end of this manual.



CRT message (CRT is a cathode ray tube. )
To cause the robot to perform certain welding works, vou should teach your
robot the moving paths, position to start welding and to end welding.

With PANA ROBO, the CRT screen asks vou, for example, as follows.

Select the operation.
2 4
PLAY TEACHING EDIT TAPE NEXT

\\\\\‘ PRINT KEYA/////

Simply operate your robot by answering the messages, and you can teach

necessary matters to your robot.

At the end of this manual is provided a flowchart which described the order

of the message the CRT screen asks you.

(As vou become familiarized with your robot operation, you will be able to

perform all necessary operations by storing the flowchart.)



3.

Display on CRT screen

The following diagram shows the contents of the display on the CRT screen.

\
(’/' . )

Mode display PATH display

¥x* | Display of error message concerning robot motions | #%%

Contents of STEP

PROGRAM LIST

PLAYING STEPS ETC.

DISPLAY OF CONTENTS OF MODES

Guide messages

%% | Display of error message concerning robot operations | %k

Display of function keys’

N _J/

NOTE:

To prevent the burning of the CRT screen, this robot is designed to reduce

the CRT illumination automatically.

The CRT screen illumination is reduced 30 minutes after the last key
operation and goes out one hour later.

The screen can be forcibly turned off during the robot operation using the
“CRT OFF" key. (Refer to the display in operation stated in the operation
No. 32.)



4. Function keys ' : .
@® Functions keys are provided on the panel.
EIEIEIED

OooE
EICICAL

O
<

DA - CURSOR

F1| ~ | F5| keys as shown in the diagram at right.

jloJojojeje




Function keys are used to display a number of robot operations on the CRT screen.

INITIAL DISPLAY

Pl P2 F3 F4 F5
PLAY TEACHING ~ EDIT  TAPE PRINT  NEXT
. \ KEY F5
FI | P2 F3 F4 F5 F5
: NEXT KEY
f j \ .
Fl. ~ M F5 FI.  ~ F4 F5 Fl ~ M4
A NEXT KEY / NEXT KEY
F5 -
NEXT KEY e
FI ~ M F5
NEXT KEY
F1I  ~ F4 F5 F5
A NEXT KEY NEXT KEY
F5
NEXT KEY

@

When the function key is prsseed, the display is changed in the direction of
an arrow mark. Note that these are all available routes. Therefore, it is
not possible to display the operation B on the display immediately after
displaying the operation A of the above diagram.

Pressing the [END] key of the panel moves back one display into the direction
shown above. Press the [END] key repeatedly to return the display to the
initial display, and press the function key again to show the display B.

The screen can be forcily turned off during robot operation using the screen

shut-off key.




¥ F5 function key (NEXT KEY)
The number of the route to be branched with the function key is more than
five, not only five routes. However, since we have only five function keys,
the routes are divided into two to show them on two pages. Thus the displays
are changed using the F5 (NEXT KEY) key.
Pressing the F5 key repeatedly returns the display to the original display.
Regard the function key as one used for turning pages.
A diagram to show overall function keys is provided at the end of this manual.
¥ In case the [F4] key of the function indicétes the completion of setting and

if this F4 key is pressed, one display is moved back.

5. PATH display on the screen
The step number of [TRACE +] and [TRACE -] and the PATH of the robot are
displayed at upper right section of the CRT screen during tracing of robot.
For example:
In case the display gives you [26 P : A 28],
the robot moves to the step 28 by A (linear interpolation) in the TRACE
t mode, while the robot moves to the step 26 by P (PTP) in the TRACE -
mode.
A: Linear interpolation, B: Weaving, C= Circular interpolation

D: Circular weaving, P: PTP.

If (268 P o ceerneneeees ] is displayed, it means that you cannot trace the



Name of each manipulator arm

TW axis

RTaxis

CAW S8 0 1 0D

-~ 1-10 -




CHAPTER 2

Basic Operation (Elementary Section)

The Elementary Section of this Operation Manual deals with the operations

which are the basis for PANA ROBO to perform its welding requirements.

PANA ROBO is different in the following two points of conventional machines.

O Conventional machines: Movements and uses of the machine are almost
determined according to the job required, before the machine is
delivered. This means that less contents for selection are available
for the user. ’ _

O Robot: Movements and uses of the robot are designed according to the
job required after the robot is delivered. This means that contents

of the job are selected by the user.

The robot has a number of push buttons and displays to do the required
welding “jobs, but their operation procedures are predetermined. Only the
limited number of such push buttons and displays are used for each of the
welding operation. It does not mean that all of the push buttons‘and
displays are used all the time.

Like learning how to drive a car ét a dirving school, one would be first
very slow in maneuvering the car but can drive it as desired when as the
driver becomes- practiced. The same applies to the operation of the robot.
In driving a car, the driver have to use both its hands and feet at the
same time, but the robot operation can be performed by using your fingers
while referring to the given data.

The basic operation (Elementary Section) describes the operations for the
robot up to welding a workpiece set on the work table, and includes the
operation procedures and cautions necessary for the operator who uses the
robot for the first time. Whenever you are not sure on any robot
operation, refer to this manual for confirmation.

It is recommended that even an operator experienced with the robot start
from the Elementary Section.

This section comprises operations from [Power Supply] to [Starting Robot
by Panel Operation] and [Changing of Welding Conditions].




Basic Operation Procedure of PANA ROBO

Chapter 2 describes the operation procedures which are the basic requirements of

the robot.

(Operation 1)

POWER SUPPLY

(Operation 2)

TEACHING

(Used for making programs for linear motion.)
Teaching is an operation to teach movements
and welding to the robot.

(Operation 3)
CONFIRMATIVE OPERATION (TRACE)

Confirmative operation is used to check the
program made by teaching.

(Checking and correction of targets are
especially performed with this operation.)

(Operation 4)
PANEL OPERATION (PLAY COND)(D)

Robot is started with the key on the panel.

(Operation 5)
REGISTRY AND CORRECTION OF JOBS

(Preparations to perform external operation.

(Operation 6)

EXTERNAL OPERATION

(Starting of actual works and production)




Operation 1 : POWER SUPPLY

The operation 1 is performed to supply power to the robot.
Before supplying the power, verify that the working environments are in safe

conditions.
Verify that no one is within the robot operating range, that is, within the

safety fence. *1

No. Method of operation Response of display
1 { Turn on the switch of the power unit.

(User power unit: 3 Phase. 200V) CRT screen is immediately [ON] after
turning the [POWER] key switch of the
operation panel to [ON].

2 | Turn on the no fuse breaker of the robot control
unit.
*To turn on the no fuse breaker, turn
counterclockwise the handle provided at upper
left of the front door of the control unit.
3 | Turn the key switch [POWER] on the
operation panel to [ON]. *2 I
4 | Turn on the power for the attached

equipment, if any.

*1 : Check daily that the emergency stop switch [EMG. STOP] actuates effectively.
*2 : CRT display is given about two seconds after the [POWER] key switch is set to
[ON].




Onepauis 2: HABUAHHA (niHitHa iHTepromsuis)

HaBuanH9 — Ue omepaulf, 014 uYaC AKO1 ONEPaTop NepeMimye pPo6oTa O 30epeXeHHS

no3uiil Ta TeHepye MpoTpaMu.

No.

Method of operation

-Response of display

<06 mepeiTH 3 1HIOTO PEXMMY HA PEXUM HABYAHHA>

lloBTOpiTh HamTuCKaHHA knaBimi [END] Ha maHeni, 1
3' ABUTHCA TNOUATKOBMM €KpaH (IuB. omepauin 5.), 1
MOXHa BuGpaTu [TEACH].

llo6 sapepumTy pexwm [PLAY], HaTMCHITH KnaBimi
[END] i [CANCEL] Ha mynbTy HaBYaHHA OJHOYACHO, a

MoTiM  HaTMCHiTH  kmaBimy  [END] Ha  maHeni.

Hamucuirs xnaBimy F2[TEACH].

3a pomoMoron UMQPOBMX  KJaBilml BBEI1Th  HOMED
poTpaMu

ByKOPVCTOBYNTE HE3aPEECTPOBAHMA HOMEP NPOTPaMy
Bim 1 mo 999. 3BepHiTh yBary, WO HOMEp NPOTPaM/
O MOXHa 3apeeCTpyBaT! CTAHOBUTH T0.255

llob mnepeBipuTy HOMEP HEB3APEECTPOBAHOI MPOTPaMH,
HaTUCHiTH kjaBimy [END], mo® MOBEPHYTUCS IO
I0YaTKOBOT'0 €KpaHa, ,

i Bubepire F3 (EDIT) 1 F2 (PROGRAM). [loBTOpHE
HaTUCKaHHA kjaBimi [END] moBepTae -0 MOYaTKOBOTO
eKpaHa.




No.

Method of operation

Response of display

HatucHirs xmaBimy | STORE

JKmo mporpaMa BXe 1CHYE, Ha eKpaHl 3’ aBigeTscs
noBimomyienHa [UM NOTPIBHA OIEPAIIIA TPACCUPOBKU?] .
HamucHiTe F2 [NO] 1 B3HOBY B3apeecTpyirTe 1Hmmi

HOMEp npoTpaMu.

Konmy BMKOPMCTOBYIOTHCS 3BapBajibHl OaHl nomaTkomol
OyHKLIT, 3! ABJAETHCH OB 1OMIIEHHS [Bu
BYKOPUCTOBYETE ZHaH1 3BapoBaHHA?]. HaTucHiTs F2
[NO], 1 craHe MOXIMBOK HACTYNHa ONepalis nynbTa

HaBUYaHHA.

HatucHiTe xnaBimy [TEACH OK] Ha nyaeTy mOig
HaBUYaHHA.
BayBaxTe, WO MYJbTOM HAaBUAHHS HE MOXHa KepyBaTH,

AKmWo He cBimurhbcsa cBiTnonmion kyasimi [TEACH OK].

[STEP NO. Jdisplay (See note. )

[Speed 7.5 (m/min. )]display

(Incnmen nyJibTa HaBUAHHA)




3ANTYCK POEOTA J

g omeparTopa, AKMM Kepye poOOTOM BIeple

PoBoT Ma€e MNeBHY KiJIbKiCTh HaBUaJIbHUX CUCTEM KOOPAMHAT.

- llo6 orpumaTy mokJyamHimy indopMauin, 3BEpHITHCA IO HABUAHHS CUCTEMM KOOPIOMHAT B
PO3OIJI 5. HaBiTe gKmO HATUCHYTO OOHY ¥ Ty CcaMy KJaBimy mOyJbTa HaBUYaHHA,

nam’ aTanTe, mo pyx poboTa 3MIHWETHCH B KOXHIM CuMCTeMi KoopImMHAT.

- llepm Hix nepemicTuTy poboTa, nepepipre me pas, mWo BCepeInHi poBouoi 30HM poboTa

H1KOTO HeMae

- [llepemimariTe poBoTa Ha HMBbKiM WBMIKOCTi, [OKM MOTO Pyxu He OyOyTb MOBHICTD
3po3yMini. HatucHiTe knaBimy Bubopy wBmmkocTi [SPEED H-M-L] HOynbTa HaBYaHHA, 0O
BMiHMTM IOianasoH WBUAKOCTI 3 Bucokol Ha CepelHbOBMCOKY WBMUIOKiICTE Ha CepenHno
WBMIOK1CTH Ha CepenHn HUBBKY WBUIOK1CTH 1 Ha Husbky WBUOKI1CTE.

- llepeBipre, um ropmrh Jjamrnouka [ARTI] HaBUaJibHOL CMUCTEMM KOOPIMHAT.

* [lnma HekBanidikoBaHOTO omepaTopa, SAKMM Kepye pPoOOTOM BIeple, PEeKOMEHIYEThHCH
CIIOYaTKy INepeMicTuTm poboTa 3a HONoMOTon koopiuHaTu [ARTI] myis OPOCTOTO NepeMimeHHS
KOXHOI oci pobora. Morim HaTucHiTb kjaBimy [COORD SYSTEM] Ha mnyJbTy HaBYaHHS, mMOO

3p0o3yMiTu pyxu poboTa B KOXHiV cucTeMi KOOPIMHAT.

- Ak pyxaTu poBOTOM 3a IOIOMOTOK KJiaBim KepyBaHHA.
¢ Qo6 nepemicrtuty poBoTa, HATUCHITE onepauinHy «jaBimy [RT-TW], OZHOYACHO
HaTucHyBmM kynaBimy [ROBOT AXIS] Ha HOyJbTy HaBUaHHA.
lloku yTpmMyeTbcs kjaBima [RT-TW], poboT pyxaeTbCs.
Akmo BM xXoueTe mnepemicTuTy pobora Jmme 3a momnomorow kjaBimi [RT-TW], 3BepHiThbCA 1O

CuCTeMHVX HaJNlalTyBaHb, OyHKU1I po3umpenHs Ta kjJaBimi xepyBaHHsS poborTom y TJIABI 5.

- Komn poGora nigeimyeTs Ha cTiHl abo Ha cTejyi, HampAMKM Pyxy poboTa BimpiszHAKWTLCA



No.

Method of operation

Response of display

i) KPOK . 0 He icHye, TOMy WO 1l HaBYajlbHa TOYKa, BCTAHOBIIEHa BCEPEmVHI
MallyHy, mMoO BCTAHOBMUTHM WBUIKICTb mJg nepexomy mo KPOKY NO. = 1.

ii) leumkicte no KPOKY NO. 1, To6To (wWBMIKiCTb NepeMilleHHA OO Hepumoi TOYKM

HaBuaHH4) BimoOpaxaeThcd Ha piBui 7,5 M/xB.

BubepiTh WBMOKICTH, 3 AKOW 3PYuYHO PyxaTu poboTa.

(1)  Axmo mBuoKicTs 7. 5 M/XB. BMKopMCTOByﬁTe Bes

sMid: HamucuiTh xnaBimy [STORE] Ha IynmbTy AN

HaBUaHHA

(2) SKWO WBMOKICTb NOTPiOHO BMiHWTY:

a) Buxopucrosyitre kmaBimy [SPEED H-M-L1 i
[SPEED+, -] Ha nynbTy I8 HaBuaHHA, mOO
BCTAHOBUTY HOBY WMBUIOKICTH.

b) HamuchiTs xnasimy [STORE]

3apeecTpyiiTe HaBualbH1 TOYKM B3IOBX TpPaeKTopil pyxy

llepen peecTpauien HeobximHo 3posymityn (1) #k
3apeECTPyBaT HaBUajbHI TOukM Ta (2) 4K
KOPUCTYBATHCSH KJlaBlmamu [STORE] Ta

[WELD STORE]

Mlig yac HaBYaHHA Ha ekpaHl ma¢u BimoBpaxaeThCs
IOTOUHA no3uiig, KOMaHIa B1JTBOPEHHA Ta
WBMOK1CTE.

¢ [o6 xepyBaT poBOTOM, HATUCHITH  KJaBimy
[RT-TW], OIIHOYACHO HaTUCKANUU KJaBimy
[ROBOT AXIS] Ha HaBYAJbHOMY MYJILTY.

STEP NO. 0

Every time the [SPEED H-M-L] key is
pressed the speed range moves in orderof

[HIGH->MEDIUM HIGH->MEDIM->MEDIUM LOW->LOW].

Ceitnomion [INS] 6ing xeomkm [MODIFY]

O

MPUMITKA: Jlamvma INS mae TopiTu 3aBXin

TEACE 0 Aim====
PROGRAM= “ CMNT=

STEP COMM  SPEED (M/MIN) SEQ. COMMAND
1 A-0 7.50

L<aNH
ST RPN
[}

PLEASE TEACHE
STEP 1 ADDED




No.

Method of operation

Response of dispJday

¢+ [lo6 xepyBaT¥ 30BHiNHBOW B1CCH, HATUCHITH
KJaBimy ocl mJyig 30BHimHBROI oci 3 1 mo 6,
OIHOUACHO HaTuckawuy kHonky [AUX. AXIS] kiou
MyJbTa IJI4 HaBUAHHA.
Konmu HaBUaHHA BC1X TOUOK 3aBEPUEHO, HATUCHITH

knaBimy [TEACH OK] my7nbTa OJIA HABYAHHA.

HATUCHiTL KyaBimy [END] mynbTa Oj9 HaBUAHHA

lepeliniTe 10

[Omepauii 3 : TpacyBaHHA].




Olllo Take [JITHIVHA ITHTEPIOJIAIIA]
JliniviHa iHTepnoJygauisg
BUKOPUCTOBYETBLCS IJig JILHIMHOTO
nepeMimenusa pobora MiX OBOMAa
TOYKaMl, 3apeeCTpOBaHMMM Ollepallien o T )0
HaBYaHHS.

JIIHIVHUN Py X

O Sk 3apeecTpyBaTy TOUKM HAaBUAHHSA llByaxicTe, AKY IOTP10HO 3apeecTpyBaTH

(losMLlg Ta WIBUOKI1CTB).
HatmckauuaM kjiaeimi (WELD STORE] a6o

xyasimi (STORE] mysibTa HaBUAHHAMK 110 AN
yac . HABUAHHS peecTpyeThLCH
[IOJIOXKCHHH Ta LBUIOK1CTE —

repeMimexnusg pobora.

IBunxicTse, AKY rnoTpibHo
3apeecTpyBaTH, — 1€ IBUIOKI1CTE,
HeoOximHa nOna nepeMimeHHa Big 000 eeee- o) S o, S

HaBUYaJIbHO1 TOUYKMY, dKa Mae OyTu
3apPEeECTPOBAHA, O HACTYIIHOL TOUKU
HaBYaHHA.

/ Touku OJid peecTpauii npu
HaBUaHHI

+ BCTaHOBJIEHA MIBUOKI1CTH MOXe perymoBaTuca B Mmexax i 0.01
m/min. ;o 120 m/min. 3a monomoroo kyaasimi (SPEED H-M-L1 i [SPEED +,-]1Ha
NyJibTY IJIS HABUAHHS.

* PeryJiOBAHHA Iliamas3oHy WBUIKOCTEN

Low speed : 0.01 m/min. to 0.99 m/min.
Medium low speed : 1.0 m/min. to 9.9 m/min.
Medium speed : 10 m/min.  to 29 m/min.

Medium high speed : 30 m/min.  to 59 m/min.

High speed : 60 m/min.  to 120 m/min.




O 4k BuxkopucToByBaTy kjaBimi [STORE] 1 [WELD STORE] axa 3 xyarim [STORE] ato [WELD STORE]
BUKOPUCTOBYRBATUMETLCS, 3aJIeXUTh Bl TOTrQ UM € BilIcTaHb Bin HaBYaJIbHOIL
TOUK], SKa 3apas PeecTPyeTbCs, IO HACTYIMIHOI TOUKM HaBUYAHHS TpaeKTopil
3BAPOBAHHA.

- [MouaTox 3BapoBanHs] *HaTmcuiTs [WELD STORE]

- [CepenmHa mBa (my1ax)] *HaTucHiTe [WELD STORE]

- [KiHelb 3BAPOBAHHSA
(mouaTok nepeMimeHnHs abo cepenuHa *HaTtmcHiTe [STORE]
repeMimeHHsa 0e3 3BAPIOBAHHS

Welding beads e

\\/\/

[STORE] (WELD STORE] [STORE]

O PexrMu 3BapOBaHHSI

MeHo 3MiHoOETECS 3 W1 Ha I § KOJIM BM HAaTUCKaETe kyaBimy [SPEED +,-]
i omHouacHO HaTuckaeTe kjaapimy [MENU SELECT] Ha nyeTy.

OckinpkM B IHaM AT1 poBoTa MeHI 3BapoBaHHsS 30epiraerbcg:
3a3pajierins y BiOonoepinHUX pexumax Nt l-5 BubepiTe HOMEP pexuMa

IJisg B1ONOB1OHMX YMOB 3BapPOBaHHS.

O HaBuaHHS 3BAP0OBAJILHUX TOUOK
Y Touni nouaTkKy 3BapoBaHHg (A) HaTucHiTe ksaBimy [MENU SELECT] a
norim xiaBimy [WELD STORE] B pesynbTaTi aBTOMATUUHO I'e€HEPYITHCH
YMOBM 3BapioBAHHS Ta I[IOCJH1INOBHIiCTBL [OUYATKY SBBapOBaHHS
(BKJIIOUEHHS MIepeMrKaua MajibHMKAa TOWO) IO BiAMNOBiTalTh HOMEPY
MEHIO.
Y xiHueBi¥ Tounil 3BapwoBaHHsa (B) HaTucHiTe knaBimy [MENU SELECT] a
norim wmaBimy [STORE] B pesynbTaTi aBTOMATUUHO I'€HEPYITHLCH
YMOBM 3BaploBaHHA KpaTepliB 1 NocjaimoBHICTL BakiHUEHHS
3BapPOBAHHS IO B1AMOB1DAlTHE HOMEPY PEXMMY S3BaplOBaHHS.
Y poznmini 3BapoBaHHAg cBiTuThbcsa cBimmonmionm xstaBimi  [WELD]
ninBicHOTO CBiTMJILHMKA 110 UaC HaBUAHHSA Ta N1 OTBEePIXEeHHS.
YMOBM S3BapBaHHS MOXHA S3M1HMUTY SMIiHMBIIM HOMEP pPexmuMy Ta
HatucHyBum kjaBimy (WELD STORE] B cepenuitt Tourri mix (A) i (B).
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O Iltorxanoua nonaua (JOG)

o6 pyxaTm podoTa NnOixm uyac HaABUAHHSA 3a JOIIOMOTO noyJabTa
HaBYaHHS, HaTucHiTe, «jaBimy [J0G, neperipre, um cBiTUTHCH
cBiTmomion, 1 HaTMCHiITHL kKJaBimy nepemimenHs. KOXHOTO pasy, KOJu
HATUCKAETLCA KJIaBilma nmepemimenHsd, poboT pyXaeTbCsa HA OIOUH KPOK.
BeauuuHa nomadvi KpokKy Moxe OyTUM BCTAHOBJIEHA  HACTYIIHUM UMHOM 3a
IOONIOMOT O BEJUUMHM I[oImadi, BCTAHOBJIEHOIL 3asnajeriigp  3a

IOIIOMOT O rapaMeTpie pobora, 3a gonoMorown kjasimi [SPEED H—=M—L]

(HIGH SPEED] : 1. 00 mm npubnn3HO
(MEDIUM HIGH SPEED) : 0.75mm npuOims3HO

(MEDIUM SPEED] : 0.50 mm npubIM3HO
[MEDIUM LOW SPEED]  : 0.35mm mpmuOam3HO
[LOW SPEED] : 0.20 mm mpUOIMBHO

‘o6 ckacyBaTtu JOG nomady, B3HOBY HATMCHIiTHL kjgaBimy [JOG], i
ceimsmomionm moracHe. BennumMHa [Oo0IJayi  KpPOKy, UKy MOXHa
BCTAHOBMTIM IJId KOXHOI mBMIkocTi, crTraHoBuTer Bim 0,01 mo
10,000 MM, mo Mae B3aIoBOJIBHATM YMOBAaM WBMIKOCT1 (Bmucoka
mBMIKicTh> CepelHd BMCOKa WBMIKiCcThL> HmMabka wWBMUOKICTE >

CepenHsa HM3bKA WBUIKicTh > HM3bKaA WBUOKICTH) .

OTllporaryesauHga npoTy (Ipalioe Npy BBIMKHEHOMY CIElllajibHOMY
3BAPOBAJILHOMY anmnapatTi)

IpiT MOXHa MPOTATHYTH, HATMCHYBIIM KJlaBimy nomaui mpory (WIRE t) abo
kjaeimy nomaui mpory (WIRE-). Konmu HaTtucHyTa kjaeima [t], nposin
CrodvaTKy IIoJa€ThbCs IIOB1JILHO, & IIOT1M IIONAaEThCS 3 BUCOKOI MBUIKICTIO,
YTPUMYIOUM HATUCHY TO0 OJIM3bKO TPHOX CEKYHII.

llpy HaTHCKaHHl kJjgaBimi [-) OpiT pyxaeTbcsa B 3BOPOTHOMY MMOPAAKY. SK
TiJIbKM BM B1IONYyCTUTe ajiellb B1O kJoua, nojadva OPOTY 3HOBY IIOYHETHLCSH
3 HUBBKOI mBMIAKOCTi. MBMOKICTL MNPOCYBAHHS OPOTY MOXHA BI1JIBHO
BCTAHOBJIOBATH.

IOue. po3nin "HajamTyBaHHS CUCTEMM, YMOBM S3BapBaHHS Ta WBUIOKICTH

nporaryBauHa" y po3nisni 4.
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O Multiple registration (Same point registration)

When the | STORE key is pressed again without moving the robot (in an

attempt to register the same point twice), the alarm sounds and the message

Err 9 is displayed on the Teaching pendant. To perform multiple registry of

the same point, press the { STORE key again. In case of malfunction,

press the | CANCEL | key.

Sequence input
(1) Verify that the lamp 6f the [TEACH OK] key of the Teaching pendant is
turned on. If not, press the [TEACH OK] key to turn on the light.
Press the [SEQ] key and verify that the lamp of the [SEQ] key turns on.
[H-3) will be shown on the speed display section of the Teaching pendant,
which can be changed as follows by pressing the [SPEED +, -] key.
(H-3]
[-] key 1?1
(0-0]
[-] key t
(0-1]
(-] key 1 |
(H-0]

$ [+] key
[+] key
[+] key

(-] key T 1 [4] key
(H-1]
(4) To register, push the [STORE] key.
tO-O 1].

(0-0 11.

o When [0-0] isvdisplayed : Pressing the [STORE] key registers

» When [0-1]

- When
 When
» When

Note:

is displayed
[H-0]
[H-1]

is displayed

[H-3]

is displéyed :

is displayed :

: Pressing the

: Pressing the

Pressing the

Pressing the

[STORE] key
[STORE] key
[STORE] key
[STORE] key

registers
registers
registers

registers

Pressing the [WELD STORE] key does not register.

(H-0 1].
(H-1 1].
[H-3].

Once registered, the speed cannot be cancelled from the Teaching
pendant. To cancel or change the registered speed, perform
editing by the panel.
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(5) When the operation (4) is performed, the speed is registered in the last
sequence command of the teaching point number displayed on the teaching
pendant.

(6) To end the input of the sequence command, press the [SEQ] key again.

While the [SEQ) lamp is turned on, the robot cannot be moved.

Cautions in entering the sequence command from the Teaching pendant.
Before entering the sequence command from the Teaching pendant, register

the teaching point first.

[Example]
P2 <=(4) Register teaching point.
(5) Enter sequence command.
P3
1]
P1 (3) Robot moves.

GS Register teaching boint.
(2) Enter sequence command.
(1), (4): Press the [STORE] key to store positions.
(2), (5): Press the [SEQ] key and the LED at upper léft corner of the key goes
on.
Press the [+, -] key to select the sequence command. The sequence is

displayed on the digit of the [m/min. or %] key.

Press the [STORE] key and the sequence command is entered.

NOTE: The sequence command is entered into the STEP of the step number.
Thererfore, when a sequence -command is entered before performing (4)
at the position P2 after operating the robot at (3), the sequence
command is added to the step Pl., which is regarded as the
continuation of (2).

NOTE: Commands AJO, ASS, CJO and AES are inserted simultanecusly with

teaching point registration.
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0 KommeBaHHd

(1)

(2)

3BUUAHE KOJNMBAHHS
YBiMKHiITE i1HOMKATOP [J\/w*] knasimi [PATH].
Konu BuM HaTuckaeTe kjaBimy [SPEED +, -]) nim yac HaTMCKAaHHA
kiapimi [WEAVE TYPE], Ha mucnjgei MBUAKOCTL ayJdbTa HABUAHHA
Bimobpaxaerwcs [b 1] ~ [b 6].
llin uac peecTpauii konmBaHb BuOepPiTh mMabBJOH KOJMBAHL, SKUN
norpibHo 3apeecTpyBaTtu, 1 HaTucHiTh kJjaimy [STORE] abo
[WELD STORE].
[IPMMITKA: Ilicyma BignyckaHHa kJjgaBimi [WEAVE TYPE] iugmkanig

WBMIOKOCT1 MOBepTaeThCA IO MOYATKOBOI inamkauii weMOxocTi.

KPYI‘OBG KOJIMBAHHA

YBiMKHiTE 1HIOVMKATOPM [[CAD] 10 [J\ﬂV’] ] xmaBimi [PATH].

Komum BuM HaTuckaerTe kjaBimy [WEAVE TYPE], Ha gucieil
WBMAOKOCT1 HaBuaJbHOI nimBicku BipmoBpaxaerbcsa [d 2).

[IPYMITKA: XpyTrOBe IUJIETiHHA Mae TiJbky BizsepyHok [d 2]. Micnsa
BimmyckaHH4 [nanbplg Bigx. kjnasimi  [WEAVE TYPE] 1HOuKaLig

WBUIOKOCT1 MOBEpPTaeThCA IO NMOYATKOBOI iHmmkanii wBMOKOCTI.
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0 3acTepexeHHs Npy HaBuaHH1 oceit RW 1 TW

Iin vac HapyasHa oci san’acra (oci RW, TW) posroimysamuca sa 180°, mnoOBMHHA icHyBaTH
HaBUANbHA TOUKA [MOCepemmHi. MAKmNO Ha CepeIMHl IJIAXy HeMAae HaBUambHOI TOUkM, OCIL
HaMaranTbCHq MOBEPHYTUCh Y 3BOPOTHOMY HAMPAMKY, BUKIMKAKWUY MOMMIKY. (BuHMKAE moMuiKa 2.)
[Ipuknazg) Mo6 HaBuMTy Bichk TW mepeMimaTuCad 3 TONOXeHHA A B MOJNOXeHHA C, 3apeecTpynTe
TMOJIOXEHHS B mepen peecTpauien momoxeHHs C.

Position B

Position C Position A

IPYMITKA. Ti cami npobnewmy, 1o ¥ BUllle, BUKMKANTD 11 Yac 3amycKy omnepalil, npocyBaxHsA abo
BiIBeleHHS, 3aJIeXHO B1l MONMOXeHHS ocl 3an’ acT4. BynbTe obepexHl nepel no4aTkoM poBoTH,
MPOCYBAHHAM 1 B1NIBENEHHAM TPaCyBaHHA.
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Selection of Locus Calculation System of AW8010 (AW8006)

The mode! AW8010 (AW8006) has two types of calculation systems indicated by the
CLl and CL2 in addition to the usual calculation system, which is displayed as CL.
Since each system has different application, select the calculation system |

according to your applications.

Both the CLI and CL2 are the calculation system related to the circular
interpolation, and used to teach a circular or a circular weaving.

For example, when the robot position changes largely while teaching a circular
such as a saddle-like workpiece, teaching may become difficult. In such a case,

apply the CL1 and CL2.

(1) CL1

| The CL1 is a suitable calculation system when the torch vector is at within
10° to an axis that is set perpendicularly on the plane of the circular in
the circular interpolation.

(2) CL 2
The CL 2 is suitable calculation system when the torch vector is at over 10°
to an axis that is set perpendicularly on the plane of the circular in the

circular interpolation.

Points taught by the CL1 and CL2 are displayed on the CRT display as the
following commands.

(L1 ——> C-Slor C-Sl

(L2 ———> (-S2or C-S2
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No.

Method of operation

Response of display

Press the [PATH] key of the Teaching pendant to
select the circular.

When you press the [MENU SELECT] key while
keeping to push the [WEAVE TYPE] key on the
Teaching pendant, the number of the calculation
system is displayed on the LED for displaying
the step number. This number changes every time

the [MENU SELECT] key is pressed.

CL - CL1 - CL2 -

O [€2] turns on.

Step No. display of Teaching pendant

L]

/]

!

Release your finger when the CL 1 is displayed.
Register the point where the CL 1 is displayed.
Move the point to the teaching point anﬂ
register the point. (The second point of the
circular interpolation)

Move the point to the next teaching point.

(The third point of the ciccular interpolation)
Press the [CIRCLE WEAVE END] key and push the
(STORE] or [WELD STORE] key.

Return the calculation system to the original

system in the same manner as (2).

(CL 1 —CL)

CRT display
(C-SI or C+S1)

- 217




Operation 3: Confirmation Run (Tracing)

Confirmation run or tracing is an operation to check the motion, target position

made by teaching and to correct points, if any.

O Before operation
1. The robot motion is determined according to the taught position.
That is, when you want to change the motion of the robot, you should
change the position of the taught points.
2. Turning on the [JOG] key
When the robot is in the confirmation run, always try to turn on the
[JOG] key. |
When correcting the target position (especially at the welding end
point) | |
The speed from the welding end
[MANUAL] point is the air éut speed.

*_)”// In many cases, the air cut speed

is fast and the robot moves at

such a fast speed.
4{// 7 fﬁjﬁ;ﬁ; As a result, the robot hits its
=

[
/ torch against the workpiece.

Free feeding speed

When the [JOG] key is turned on,

no possibility to be hit.

Method of operation : Response of display

O When teaching is ended. (Continued to No.1)

TEACH

(O For the program stored in the robot: [ rrosnan= oMNT=
Perform the teaching No.0 to .No.2 of the
operation 2. If the number is registerd

already, the conditions become the same when 1S TRACE OPERATION REQUIRED 2

F1 F2
YES NO

the teaching is ended. (Continued to No. 1)
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No.

Method of operation

Response of display

.output signal will not be active.

NOTE:

In these two cases, unlike the play mode,
the general purpose input and output will
not be dctive eveh if you start the robot.
For the play mode:

Press the [TEACH OK] key of the Teaching

pendant. (Continued to No.2)

NOTE:

[f the robot is advanced or retracted in the
trace mode, the general purpose input and
But the

outputs of the program with 0-6 are active.

Press the | F1 | [YES] key.

Press the [TEACH OK] key of the Teaching pendant

and confirm that the lamp is turned on.

@ To stop the robot at and advance from each

teaching point, press the | TRACE + key

until the robot stops while pressing the
(ROBOT AXIS] of the Teaching pendant.

(Press for each step.)

'@ To retract the robot from the current

position by one step (effective from STEP

No.2), press the | TRACE R -

robot stops while pressing the [ROBOT AXIS]

key of the Teaching pendant.

(Press for each step.)

Speed and step No. are displaved

on the Teaching pendant.

key until the

TEACE :HOLDING 4 Aimeeme

PROGRAM®= 4 STEP = 5 SPD ., 7.5%50

FINISH TEACHEING & PRESS START SW

STEP 5 ADDED
F1 F3 Fa
STEP PROGRAM INST POS
DISP D1S
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Method of operation Response of display

NOTE:

Upon releasing your finger from the key
being pressed during operation, the robot
stops at a position where the key is
released. If you keep pressing the key
again, the robot moves to the teaching point
and stops there.

NOTE:

The moving speed will be below the The | F1 | [STEP] | F2 | [PROGRAM]

restricted speed set by the robot
will be explained under CHAPTER 2:

parameters.
Applied Operation.
NOTE :

The robot advances and retracts for. tracing
even while the [JOG] key lamp is turned on.
The [JOG] key is effective only for the
[RT~TW] key.

Correct the teaching point as required.

NOTE:

The protected program cannot be corrected.

Refer to the paragraph “Protect.”
To end the confirmation run (Trace):
(@) While operating Teaching pendant:

(1) Press the [TEACH OK] key of the
Teaching pendant and confirm that the
(TEACH OK] key lamp turns off.

(2) Press the [END] key and [CANCEL] key
of the Teaching pendant simutaneously.

(3) Press the [END] key of the panel.
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No.

Method of operation

Response of display

(b) When the [HOLD] key is pressed:
(1) Press the [END] key and [CANCEL] key
of the Teaching pendant simutaneously.
(2) Press thé (END] key of the panel.
(c) For waiting for [START]:
Press the [END] key of the panel.
For the teaching mode:
The status of No.2 of the operation 3 is
resumed. To end the teaching mode, press
the [END] key of the panel.
For operation mode:

Press the [END] key of the panel.
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= Correction of Teaching Points =

a) To change teaching points

No. Method of operation Response of lamp
1 | Stop the robot at the teaching point to be [MODIFY] lamp : CHGC O
changed by the confirmation run. [TEACH OK] lamp : @—O
2 | Press the [TEACH 0K] key of the teaching
pendant. __+K:)<;:;éi::::§§
3 | Move the robot to the new teaching point by I
operating the key of the Teaching pendant.
4 | Press the [WELD STORE] key or [STORE] key.
b) Addition of teaching points
1 | Stop the robot before the teaching point to be (-
added or at a position along the path, by the
confirmation run mode.
2 | Press the [TEACH OK] key qf the Teaching [TEACH OK] lamp : O
pendant. [MODIFY] lamp : CHC @ — INS O
3 | Press once the [MODIFY] key of the teaching
pendant to change the display to [INS].
4 | Press the [WELD STORE] key or [STORE] key.

[TEACH OK] lamp : 0
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c¢) Deletion of teaching points

No.

Method of operation

Response of lamp

Use the confirmation run mode and stop the robot
at the teaching point (A) to be deleted or at a
point along the path toward the next teaching
point (c) of the teaching point to be deleted.
Press the [TEACH OK] key of the Teaching
pendant.

Press twice the [MODIFY} key to turn on the
[DEL] 1anp. |

Press the [WELD STORE] key or [STORE] key.

(MODIFY] lamp : CHGC @ — DEL O

[TEACH OK] lamp :

® -0

d) Deletion of the next teaching points

No.

. Method of operation

Response of lamp

Stop the robot before the teaching point (A) to
be deleted, in the confirmation run mode.
Press the [TEACH OK] key of the teaching
pendant.

Press the [MODIFY] key to turn on the [INS]
lamp.

Press the [WELD STORE] key if the point (A) is
the welding point. Press the [STORE] key if the
point (A) is not the welding point.
Press the [MODIFY] key to turn on the [DEL]
lamp.
Press the [STORE] key or [WELD STORE] key.
Press the [MODIFY] key and turn on the [DEL]
lamp.

Press the [STORE] key or [WELD STORE] key.

A
-.-.-x—..-.Q‘

[TEACH OK] lamp : @—O

[MODIFY] lamp
CHc @ — INS O
INS @ — DEL O
CHG @ — DEL O
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No.

Method of operation

Response of lamp

The above steps complete the deletion of the
point (A). Hereafter, the robot moves to the
point (C) of the diagram by pressing the
[TRACE +] key and to the point (B) by pressing
the [TRACE -] key.

d" ) Deletion of the next teaching point by locking the robot with the panel (1)

Stop the robot at a suitable position in
confirmation run mode position.
Press the [TEACH OK] key of the Teaching

pendant.

7

Press the [FUNCTION] key F%)' [ROBOT LOCK] key

to lock the robot.

Use the [TRACE +, -] key in confirmation run
mode to display the teaching point (A) on the
display of the Teaching pendant.

Set to [DEL] by the [MODIFY] key and press the
[WELD STORE] key or the [STORE] key.

[TEACH 0K] lamp : @—O

[MODIFY] lamp : DEL O
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d") Deletion of the next teaching point by locking the robot with the teaching

pendant (2)

Method of operation Response of lamp

Stop the robot at a suitable position in [TEACH OK] lamp : @—O

confirmation'run mode.
Press the [TEACH OK] key of the teaching

pendant.

Simultaneously press the | ROBOT key and
LOCK

[TRACE + (-)] key of the Teaching pendant to
display the teaching point (A) on the display of

the Teaching pendant.
Set to [DEL] by the [MODIFY] key and press [MODIFY] lamp : DEL O

the [WELD STORE] key or the [STORE] key.

Differences of two type of robot lock
In case of (d'), it takes about the same time during running for the robot to
move to the next teaching point.

In case of (d”), the robot moves quickly to the next teaching point.
Deletion of welding start point and welding ending point:

In case (A) is the welding start point, welding starts from the point (C).

In case (A) is the welding ending point, welding ends at the point (B).
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e) Changing of speed

No.

Method of operation

Response of lamp

Stop the robot, in confirmation run mode, at a
teaching point to change the speed or at a
midway position along the path.

Press the [TEACH OK] key of the Teaching
pendant.

Press three times the [MODIFY] key to turn on
the [SPEED] lamp.

Use the [SPEED H—M—L] key and the [SPEED +4, -]
key to set a new speed.

Press the [WELD STORE] key or [STORE] key.

[TEACH OK] lamp : @—O

(MODIFY] lamp

CHG @—SPD O
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Movements of robot when the robot is stopped between the teaching points with
nothing being done, and movements of robot when addition and speed change are

made and the robot restarted.

State of holding modeg Press the [+] kéy. Press the [-] key
5 5 e ; @}\\.
: s AT : . :
. a) When nothing is: / E \\\ :
f : X @ ' : K

carried out : ‘\‘ e : i \\()’//:
s ® 3 - |

éb) When addition ; Ta
is made : R
: . oo
(INS). g ®

Speed V2 — Vx

%c) When speed is ; x--@
changed: é \\\
g : ®
(SPD)

d) When change

is made:

(CHG)



Operation 4 : Panel Operation

«So far the robot is taught its motions, and motions are checked and corrected

(confirmation run).

Now, we perform actual welding.

« The robot will not move if you press the PLAY [F1] only because the robot does

not know of what contents it should move.

Therefore,

it is necessary for vou

to press the PLAY COND [F1] on the display and determine the contents of the

robot motion.

motion varies with the location specified. .

In this operation, we simply try to move the robot.

Various manners to move the robot are available and the robot

No. Method of operation Response of display
{To change from other mode to the PLAY mode>
INITIAL DISPLAY
0 | Repeatedly press the | END | key to show the
initial display (refer to the Operation 3), and
the [PLAY] can be selected. To end the [PLAY]
mode or the [TEACH] mode, press the [END] and
[CANCEL] keys on the teaching pendant at the SRR R R I
same time.
1 | Press the | END key of the panel.
2 | Press the | F1| [PLAY] key. SV I TR
3 | Press the | F1 | [PLAY COND] key.
4 | Press the cursor key <<:>> to confirm that the SELECT woDE AND/OR PRESS Sram:.
[PANEL] is inversed (flashes). sty mike T i, sollon
5 | Press the | STORE key on the display.
6 | Press the cursor key <::> to confirm that the

[PROGRAM] flashes on-the CRT display.
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No.

Method of operation

Response of display

10

11

STORE

Then, press the key on the display.

Use the number key of the panel and enter the

CANCEL

program number. If failed, press the

key of the panel and start entering again.

NOTE:

Since the display is the 3 digit display, adjust
the digits of the program number. For example,

enter the program number 55 as

0 6] 5

Press the | STORE key on the display.

NOTE:

When moving the robot continuously, it is
possible to enter up to a maximum of 8 program

numbers.

END

Press the key of the panel.

This END means the end of various inputs of the
playing conditions of the robot.

Press the [START] switiﬁ of the operation panel.

START
y

On completing the selected program,

the robot stops.

NOTE:

For air cut (no welding), press the [WELD OFF]

key of the teaching pendant before pressing the

START

switch of the operation panel.

PLAY:HOLDING

START CORD. SO
EXT. =PANELK( Joe
“

PROGRAM }

MAX.SPBED(Izgggg % )

o
oo

ROLD

JOB * PROGRAM »
LOCR
* ARC =

SELECT MODE AND/OR PRESS START

F3
EDIT

Display at upper left of CRT
[PLAY IN RUNNING]
[PLAY END]
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No. Method of operation Response of display
When executing the same program again

1" { Press the | F1| [PLAY COND] key.

2" | Press the | END key of the panel.

3" | Press the | START switch of the operation

panel.

When setting the playing conditions,

conditions] and [locking conditions].

When setting the playing conditions,
ends the playing conditions.
In this case, the playing conditions

conditions.

it is not nécessary to enter the [stopping

pressing the

F4

[SETTING END] forcibly

return to the previously set playing
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TouHe HaJlallTyBaHHS PEeXVM1B 3BapioBaHHg (3aMiuuTM)

+ IllepeBusHaueHHs (override) - Ue OGyHKU1IaS IJ9 TOUYHOTO pPEeTryJioBaHHS

3BApPOBaAJILHOT'O CTPYyMYy, BBapDBaﬂbHOi Halipyrm Ta MBUOKOCTL 3BaApPOBaHHA,

IO BMKOHYETHCS i yac poboTu 3 poBOoTOoM.

d Axmo PeEXVMMNM 3BAPIOBaAHHA SM1HIOTECS IJISXOM TOYHOTO pPeryJiloBaHHA

OyIOb—SKO1 TOUKM 3BaApPOBAHHA MiX HaBYaJIbHUMU TOUYKaMIm, TaKi TOUYKM

3BApPIOBaHHA 6yﬂYTb 3BapKOBaTMCA 3a 3M1HEeHUX YMOB nim uyac HaCTYIIHOTI'O

BUMKOHAHHA nporpamMm. Bu TaKOX MOXeTe

3MiHUTY pPeXmMMm 3BaApPOBaHHA,

BUMKOHYIUM MpoTrpaMy ©0e3 3BapoBaHHSA I[I1CJig HaTUCKaHHA kJjaBimi [WELD

OFF].
No. MeToI BUKOHAHHS Peaklia jjamMnm
I| Komu pobor B pexmmi Play,unarmucuHiTs| |0.RIDE mamna : O
kjaBimy [MODIFY] Ha nigepicui nnusa
HaB4YaHHS, WOO YBIMKHYTHU JIaMIly
[O.RIDE].
Konum YMOBU 3BApPOBAHHA
. ‘ epes3anmcaH] ic a
2 |Hamucnire [+], [-] xmomok LAMP], [VOLT], [SPEED] | TCPESammcans, MUBUAKLICTE H

Ha MNyJbT1 HaBUAHHA.

Vv Crpym:
HaTtmckaHug xkaasim[+] 1 [-] sminH0E

CTPYM 3a TOYHO HaJlallTOBAHVMM IOaHVMY,
IK1 BiOgnoBipmanThk JialasoHy
MBUOKOCTI1, 3a0aHOMy CUCTEMHUM
HaJIAITYBAaHHAM Ta HaJlallTyBaHHIM YMOB
3BapoOBaHHA. MiHiMaJlbHe 3HAUEHHS, SKe

MOXHAa BCTAHOBUTHU — Lie lA.

V¥ Hanpyra:

HaTmckaHHa kJaBim [+] 1 [-] BMiHbE
HAnpyry 2a TOYHO HaJlallTOBAaHUMU

OaHMMM, AK1 BignoBimalnTb OianasoHy

WBUIOKOCTEN, 3anaHoMy CUCTEMHUM
HaJIATYyBAaHHAM Ta HaJIAllTyBAaHHAM
YMOB 3BAPIOBAHHA. MinimanbHe
3HaUyeHHs, sSKe MOXHa BCTAaHOBUTH,

nopisuaoe 0,1 B

OyJbTi HaBUYaHHA bynoe

BUIJIAOAaTM HACTYIIHVIM UYMHOM:

Override | Speed display
Current Current value
Voltage Voltage value
Speed Speed value
HaBemeHi BUIIE ixngukanii

3aCTOCOBYITHCS OO THMX, SAKi
BimobpaxanTbCs Binm TOUKM,
[IepeBM3HAUEHO1 OO HACTYIHOIL
TOUKM HaBUaHHS. Oucnmnel
[IOBEPTATBLCS OO HOPMAJbLHOI'O
BinmoBOpaxeHHS WBMOKOCTI1 3

HaCTyHHOi TOUKM HaBUYaAHHA.




No.

Method of operation Response of lamp

lpy TOYHOMY HAJANTYBaHHI CTPyMy Ta HampyIu

. Speed range | Current (A) | Vollage (V) Speed (X)
poboTa, AKIO  KOXHA  KJaBllla  YTPYUMYETHCA
HiGH 10 1.0 10
HaTUCHYTON, CTPYyM 1 HANpyra 3M1HOOTBCA MOBLIBHO. u1D Wi 7 07 7
fkmO B) Xo4eTe WBMAKO 3MIHMTM IX, HaTUCKalTe MID 5 0.5 5
KlaBimi mBMOKO ¥ Kijbka pasiB. "1 MID LOW 2 0.2 2
LOW ! 0.1 !

V IBunxicTs:

HamuckanHg kxjaBim [+] 1 [-] s3MiHo0E WBMOKiCTB
3a TOYHO HaNalTOBAHMMU  TaHUMY, axi
BimmoBimanTbt Iiamas3oHy WBUIKOCTEN, 3aaHOMY
CUCTEMHMM  HAJIANTYBAHHAM T4  HAJAWTYBAHHAM
YMOB 3BapoBaHHA. MiHiManbHe 3HaueHHH, fKe

MOXHa BCTAHOBUTM, CTAHOBUTH 1%.

BuximHe perynoBaHHA MBYUAKOCTL Moxe OyTu
npuitHATe Ing OyIob-9K0l K1NbKOCT1 pas3iB [id
KOXHOT'O 3 OJHOT'O BYKOHAHHA NPOTPaMy B IiamaszoHi
n'am pasis y HampaMky + 1 n'aTu pasiB vy

HalpAMKy -~ MiX HaBYANbHYMU TOUKAMIL

CTaHIapTHI MepeBM3HAYEHHSA BCTAHOBIIEHUK
3HAUEHb

kjapim [AMP] i [VOLT].
BaxuineHl nporpaMmM He MOXYyThb OyTHM [NepeBU3HAUEeH1.
[IepeBM3HAUEHO, BOHO Oyle MNPOlTHOPORBAHO.

[IPVIMITKA: -+ IlepeBul3HaueHHsa [SPEED] He nOie nJjsa TOUOK
rnepenjerTeHHss. HaBiTh gKmO HATUMCHYTHM kJapimy [SPEED],
BOHa OyJe TmpoirHopoOBaHa. IllepeBM3HAUEHHS i€

AKIIO
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Omeparis 5: PeecTpanis Ta KOpUryBaHHA BUKOHAaHHA po6odoi mporpamu (Job).

BrikonanHsa po6oyoi mporpamu(Job) — 1e ogmHMISA, AKYy MOTPIOHO 3apeecTpyBartH, 100 KepyBaTu
po60TOM 330BHi. Job CK/IajaeThcs MUTAXOM 3B’ SI3yBaHHSA OiMbII HDK OfHI€ET porpamy abo KilmbKox
nocmifoBHocTel. [lpy  mepemimenHi pob6oTa 3a [JJOMOMOrO0 IYCKOBOTO —IlepeMHUKaya,
Tepe6adeHoro 330BHi, Job BuOMpaeTbcs i 3amyckaeTbes M nepemrikadeM. Koy Job Bubpano Ta
3allyleHo, IIporpaMa Ta KOMaH/Ja MOCIiJOBHOCTI B 3aBJaHHI BUKOHYIOTbCA B IOPSIKY, B AKOMY
BOHU po3aTauroBadi B Job. Ilix yac 30BHIIIHBOTO 3amycKy iHIIMX MpOrpaM iHII MPOTpaMy TaKOX

MO>XYTb BUKOHYBATICS TUM CaMuM Job.

No. MeToI BMKOHAHHA Mokasy gicmes
1 | HarucuiTe xiuasimy | END Ha maHeJi

g BlmoBpaxeHHS [IOYaTKOBOTO

NUCIITIe .

. . . . SELECT OPZRATION MODE
2 | HarvcuiTe xnaeimy | F3 [[EDIT) . ) .
PLAY  TracE znis

“$m

]

w

e

ey

U
9

3 | HarucuiTe xnasimy | F1 | [JOB]

4 BukopucTOoBYyMTEe LMOPOBI1 KJjIaBimi Ha
IaHeJyll Ta BBeO1Th HOMEPp pobouol

MEMO SPACE 31.7%
HpOl—lpaMM Jog 3 prox U‘M(i)p' STEP SPACE B6§&

SEQ. SPACE 7280

EDIT

5 |HatucHiTe kyasimy | STORE

- SELECT OPERATION MODE

F1 F2 F3 F4 FS5
JOB PROGRAM  ASS AES LIBRARY
SEQ. SEQ.

o6 ckopuryBaT icHyouy JOg:

6 BuxopucrTopyMTe <J> <1> KypcoBi

kjaBimi wo® nepeMicTuTKM OJaMMalUUN

KypCco norpibHor KPOKY . | 208 e
yp p 'HO O p 6 O o po y FIL PRODUCED DATE/TIME CMNT USED
1 2Y oM 13D i10R oM 0.0

HaTtwmcuiTe | F1 | [CHG) Ta | F2 | [ INS].

Hep'exoane page} HaCTyHHOi onepauiiNGB INPUT JOB NO. OR SELECT OPERATION MODE

F1 F2 F2 Fa4 F$
PAGE PAGE PROTECT PROTECT NEXT
NEXT BACK RELEASE KEY

HOTaTKaiﬂI{F{[FS ~| F5 |, nuBucCo

omnepauiiNe7 I~7
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No.

MeToI BUKOHAaHHS [loxkasu nicrnaesda

JJisa peecTpallll HOBUX NPOTpaM

8 ’ Buxopucrosyire QyHkUiOHaNbHI Ta UMOpOBL knaBimi Ta

' il ' EDIT
BBEN1Th KOMaHIM MOCNiNOBHOCTI. Hampukiam, mod son = oo nre

, , Ro. Tewp TTTTTTTTTTTTTommmmmmomms-oo
3apeeCcTpyBaTVt porpaMmy 5 B Job 5, HATUCHITH KIaBlmy ; Pec 110

F1 [[P-C) P-C o3Hauae nporpamumi BUKJMK.

HamucHite xnasimi | 0 0 5

SELECT OPERATION MODE

F1 F2 Fs
CHANGE ADD DELETE INDEX

9 | Hamucuirs xnasimy | STORE

10|38’ axi1Tb NpoTpaMm 3a TUMMU X IIPOLEIyPaMH,
momonepanii 3N 6o 9,

HMPUMITKA: MakcuManbHa afpeca Job ue 999.

11 |Hamucuite xmaimy | END

Kom Job 1 BuKOHYeTHCS B1ONOBIOHO 1O

BHIIEHABEEHOT'0, BUKOHYETECA IPOT'PaMa 5
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Example 1 : When working on tables at right and left using one robot:

Teaching completed
on the left table.

Workpiece
[Je+ « +Program 3
A -+ »Program 5

&

When doing the
following jobs:

Job 1 Job 2
P-C 3 1.P-C 4
— L

* When calling the program.

Job 1 start
switch switch

W

@)

When doing the
following jobs:
Job 1 Job 2

1.P-C5 1.P-C 6

P-C is an abbreviation of Program Call.

Example 2 : Jobs as many as the table are necessary.

Job numbers to be used individually are seven

in total: 1, 2, 4, 8, 16, 32 and 64.

Job 2 start

Teaching completed
on the light table.

Workpiece
O+ ¢« ¢ Program 4
Y+ + +Program 6

;e Job order
s

When doing the
following jobs:

Job 1 Job 2

bt f—t
is=Bav]
S
= D

Example 3 : The original program will not be deleted even when the program linked

to the job is changed.
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Operation 6 : External Operation

O To start external operation
Initial diéplay — Play [F1] — External run start button (Job start) —
Start of work
O To end the external operation
- State of completed play — [END] of panel — Initial display
«Midway of play — [HOLD] — [CANCEL] - [END] of Teaching pendant — [END]
of panel — Initial display.
O How to use the external start switch
This start switch is a reserve type switch. When the job 2 start switch is
pressed while executing the job 1, the job 2 will be executed automatically
after completing the job 1.
Start [JOB 1] — Robot starts job 1 work. — Start Job 2 — Job 2 work
starts automatically when Job 1 ends. — Remove the workpiece of Job ! and
set a new workpiece. — Start‘[Job 1] — Job 1 starts automatically when
~Job 2 énds — Above steps are repeated.
(O Cautions in using jobs
. Pressing the start switch of the Job No. being executed will not be accepted.
+Unless the Job 2 start switch is pressed during the Job 1 execution, the
robot stops at a position where the Job 1 ends.
Example: If the Job 2 start switch is pressed twice during the Job 1
execution, the Job 2 is executed only once.
O Fine adjustments of welding conditions can be made even during the external
operation.

(O [WELD OFF) of the Teaching pendant is valid even during the external operation.

[WELD OFF] ON— | < [WELD OFF] OFF ~> | < [WELD OFF] OFF
Does not weld. Weld. Weld. Does not weld.
T O e Oronnnn)eeeeeeees ()ﬁd\f\Tu\()’/’x




Operation 7 : HOLD instruction

When you press the [HOLD] switch of the panel and the [HOLD] key of the Teaching

pendant, and if an input exists at the external input terminals [STOP], [NO

ARC], [STICK], [TORCH CONTACT], [NO GAS] and [NO WIRE], the robot will be in HOLD

state.

When the hold is effected while welding, the robot executes the AES SEQ (AES n:n

= 1 ~ 5) corresponding to the number n of the ASS SEQ (ASS n:n I ~ 5) and stops

welding.

In this case, the output signal will be OFF except for the command 0-6.

No.

Method of operation

Response of display

V¥ HOLD

HOLD become valid when you press the [HOLD]
switch of the panel or the [HOLD] key of the
Teaching pendant. |

When you press the [TEACH OK] key of the

Teaching pendant, the MOVE key becomes valid and

the STAND-BY operation becomes possible.

V¥ Restarting from HOLD state

Remove the cause of the HOLD state and press the
[START] switch (restart the external input
terminal for the external operation). If the
robot is moved by the keys of the Teaching
pendant, press the [TEAHC OK] key of the
Teaching pendant, confirm the turning off of the
lamp, and press the [START] button.

For restarting after welding defects such as [NO
ARC], [STICK], [TORCH CONTACT], [NO GAS] and
[NO WIRE] occurred, remove the cause of the

defects and press the [START] switch.

PLAY:HOLDING tA B

JOB = ] PROGRAM= 4 s
WELD COND 230 LA) 22.0(V) S

150
7.50
.50
1AJ0 230 22,0
2485 1
SELECT MODE AND/OR PRESS START.
F1 F2 F3 ©Fa Fs
PLAY  DISP, EDIT TAPE  COMMUNZ
COND  CHANGE PRINTER CATION
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No.

Method of operation

Response of display

@® To play the robot
- Pressing the [START] switch restarts the

PLAY mode.

NOTE:

For external play, press the [RESTART] and

enter the input signal.

* Reproduce the welding conditions before
stopping the robot by the [Reproducing
function for output before stopping, and
restart the robot.

@® Confirmation run

» To restart playing the robot which is held
during forward motion, simultaneously
press the [ROBOT AXIS] and [+] keys of the
teaching pendant.

* To restart playing the robot which is held
during backward motion, simultaneously
press the [ROBOT AXIS] and [-] keys of the

Teaching pendant.
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* Reproducing Function for Qutput Before Stopping
When the robot is restarted or moved after the HOLD mode:
The state of the input and output before pressing the [HOLD] key (the state
of individual input and output terminals, welding current and welding
voltage) is stored and the robot restarts (welds) from the posifion of HOLD.
(For details, refer to the [Stand-by operation and the Output Reproducing

Function during the hold mode. ]

When the robot is held or paused,
moved to the standby position and restarted.

<«—— Restart welding.

»
P>

M///ﬁContinue welding.

>
1 d

JJW7/77777_/\ 0O
Hold the robot. When the robot is held and restarted:

How to continue beads after a hold during welding:

Bead joint sinks.

|

[f the robot is restarted after a hold: Y/ 7777777)

Bead joint does not sink.
/
i i

When the robot is reversed a little and
restarted after a hold:

(O When moving the robot without welding, press the [WELD OFF] key of the

teaching pendant, turn on the lamp, and restart the robot.
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Operation 8 : Emergency Stop

In case an emergency state occurs, press the [EMG STOP] button or open the

normally closed [EXTERNAL EMG STOP] terminals.

When the emergency stop is

effected, the servo power source is shut off and the output signal is turned OFF.

No.

Method of operation

Response of display

{Input of emergency stop>

Press the [EMG STOP] button of the panel or the
Teaching pendant. Or, open the connecticn
across the {EMG STOP] input terminals of the
external input terminal.
NOTE:
Connect the emergency stop signal. to a normally
closed contact (B contact). The contact opens

in case of an emergency stop.

{Releasing of emergency stop>

@ To release the emergency stop using the
panel, turn clockwise the [EMG STOP] button
of the panel.

@ To release the emergency stop caused
externally, remove the signal that is in the

external [EMG STOP] button.

Press the | SERVO switch or turn ON and OFF

across the external servo terminals.

Press the | START switch.

The robot starts moving from the state before

the emergency stop was effected.

NOTE
When the emergency stop is
effected, contacts of the magnet
switch of the control unit wear
excessively, and periodic
replacement is necessary.

Therefore, use the HOLD function

unless an emergency state occurs.
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NOTE 1

NOTE 2 :

NOTE 3 :

switch ana remains mechanically locked if pressed once.

emergency stop switch, turn it clockwise.

: The emergency stop switch of the Teaching pendant is a locking type

To reset the

When an emergency stop is effected in the teaching play mode, only the

[SERVO] switch becomes valid.

panel become invalid.

All keys on the Teaching pendant and the

If the [EMG STOP] button is pressed while the initial display is shown

or while editing, the servo power will not be supplied even by pressing

the [SERVQ] switch. To supply the servo power, press the

and

F2

TEACHING buttons on the initial display.
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Operation 9 : Status and Resetting of Control Unit During Power Failure

O

In case of a momentary service interruption within about 0.01 second, the

system is free from abnormality and the continued operation is possible.

In case of power failure other than the above, data being processed are
protected. If the power is supplied again, the servo power is held shut off.
In this case, THE CRT display shows [SERVICE INTERRUPTION]. To restart,

turn off the power of the control unit and operate from pressing the [POWER

ON] switch.
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Operation 10 : Manual Operation

The manual operation is used to simply move the robot using the Teaching pendant

and is not related to the storing of the robot.

(Example of use)

- When moving the robot to a position where the torch will not hit the robot in
the ADDRESS SEARCH mode.

» When checking for proper take-over point of the robot and the workpiece
setting jig.

+ When you want to inch (forward) the wire after changing it.

No. Method of operation Response of display
0 | Perform this operation from the initial display.
1 | Press the | F1| [PLAY] key.
2 | Press the [TEACH OK] key of the Teaching [TEACH OK] lamp ON : @—0O

pendant.
3 | Use the MOVE key of the Teaching pendant to move

the robot.

O To end the robot moving:

Press the | TEACH OK | key. [TEACH OK] lamp OFF : O—@

5 | Press the END key of the panel.
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Operationll : Pexxumu 3BapioBaHHS

Ak nodacHweTbCHa B naparpadl «lIporpaMyBaHHS», PEXMM 3BapiBaHHS
BBOOMTHLCSA II1J YaC HaBUaHHSA poboTa mjusaxoM BUOOPY 3 I/ 4Ty TUIILB
PeXMiB 3BapoBaHHA. TOOTO BM BUOMPAETE OOMH N1AXOOAMMY PEXUM 3
n’ 4Ty Ta HaaeTe MOMYy TOUKM 3BapiBaHHSA. Bu MoxeTe BUOpPATU PEXMM
3BApPOBAHHA CK1JIbKM 3aBTOOHO pasiB. g onepalllisd BUKOPUCTOBYETHCSH
IJiIS TIONEePemHbOTO CTBOPEHHA II’'ATKM pexuMiB 3BapoOBaHHLg, [AK1
B1ONOB1OAaKTh 3aroTOBL1, abo @OJg [OepeBlpkM IIOTOYHOT'O CTaHY
3BapPOBAaHHA.

O {xmo BM 3M1HIOETE pexuMm BBapIOBaHH;i 3 1 mo 5 3a monomorown 1iel
onmepalnll, pexuM 3BaApOBaHHS NPOTPaMM, CTBOPEHMM MJISXOM HaBUAaHHSA
rnepen BBeIeHHAM PeXVM1B 3BApPOBAHHg Bingl 0o 5 He 3M1iHATHCS. PexuMmm
3BapPOBAaHHSA, BBEeIEeH1 B NpoTpaMy, CTAlTb pexuMaMM 111el OpOoTpaMU.

Homep He BipmoOpaxaTUMEeTbCS B HPOT'PaMil.

No. ‘ Method of o}peratlon Response of display

0 INIT. SET:

[TouH1TH L0 OIlepallio 3 BUOOPY peXmuMy

PLAY Ha nmouaTkoOBOMY OUCILJIEI.

1 HaTrrvcHiTH F5 [NEXT KEY] KJaBimy.

SELECT SET UP COND.

1 F2 F3 Fa Fs
2 | Hatucuiry F4 | [INITIAL SETUP] xraBimy. : coNp.  fowe SPTISY BRESI, upMoRY

3 | Harucuirs| F1 | [WELD COND] xnaBimy.

4 | Barmcuire [RESERVE TABLE] xstasimy. ’ INIT. SET:WELD conpITION

BUKOpPMCTOBYMTE KJIaBimi kKypcopy, mod

SM1HMUTHM [IOJIOXEHHS, O MUI'ae, 1 BBEI1Th SELECT SET UP COND.

Fa
ER . WEAVE
+ TABLE

5 F1 F2
WELD WIRE
CH

YMCJIOB1l 3HAUEHHAH. : : : i TAbtr 1w

F3
WELD
ING MODE
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No. Method of operation Response of display

6 | HarmcuirTe STORE | xnaBimy
Konu HaJlallTyBaHHSA Oynoe )

1 . . [ Display returns to the display No. of
SaBepmeHo, HATVMICH1TbH KJIaBllly F4 thlS page.
[SETUP FINISHED]

8 | Harmcuiry END KJIaBimy Display returns to the first display

of the system setting.
9 | Harmcuire| END KJIaB iy Display returns to the initial display

(mode selection).

o6 nepeMicTuTy kxypcop Ha €J0:

PexyM KpaTepa OJid NepeMimeHHsa 0o K1HIIeBO1 TOUKHU
PexnmMm 3BapoBaHHA l BBapOBAHHA

AJO CJO <j

(3asBUUYAN BUKOPUCTOBY—

1 120 19. 0 1 > B8O 17. 0| erbcsa 6ausbxo 2/3 yMOB
3BapoOBaHHA.)
2 160 21. 5 2 100 18. 0
. Komu BM 3MiHOETEe yMOBU
3 200 24. 0 =) 3 120 19. 0 | spaposanus, 3MiHOMTE
TaKoOX YMOBM KpaTepa, 3a
4 260 27.0 4 160 21.0 YMOBU IOHAMMeHIe O1ijbie
5 320 33./0F—— 5 200 24,0180~ .
. e BBOOMTBLCS Ha 3aBOIl.

SKIO PeXVMM KpaTepa OCOONIMBO He NOTP10H1, BUKOPUCTOBYMTE T1 caMl yMOBY,
o M yMOBM 3BapPOBAHHS.

1.llosuilig, ne 6amumac B, € rosuill g, e MOXHa 3M1HMTHY UMCJIOB1 3HAUEHHH.

2. M HasUBAETHCA KypcopoM. Koim BBOOMTBLCS UYMCJIOBE SBHAUEHHSs, KYypPCOp
aBTOMATHUYHO IepeMillaeTbCa 0O HACTYIIHOL ITo3MIll 1.

SIKIO BM XOUETE IepeMicTuTu Kypcop 6e3 BBEeIeHHS UMCila, CKOPUCTaNTeCT
kJaBimamm Kypcopy. («— — 1 {)

AKIIO BBEIEHO HeIlpaBMIJIbHE YMCIIO, HATUCHITEL < moo IIOBEPHYTIM Ha3al

M, i ereniTe UMCIIO BHOBY.

3 Hicya BBenmeHHsa HoMepirB Bim | mo 5§ misa BCcix HeOOXIiOHMX MO3UIIIN
HaTMUCH1TEL kjaeimy [STORE]

4. Axmo wsapimy [(STORE] He HaTwcHyTM nicisg 3MiHM pPexuMMiB KypcopoMm i
HaTucHyTU kjaeimy [END], HanmamTyBaHHS HEe 3SMI1IHATBLCA.

5. 30epexeHl pexuMy MOXHAa BUIANWUTH, HaTucHyBuwM kjabBimy MEMORY CLEAR, arme
AKIIO KaCceTa BUKOPUCTOBYETHLCH, BM1CT Ha KaceTi 3ajaumaeTsCH.
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Method of operation : Response of display

* 3aranbpHul OMUC yMOB 3BAPWBAHHA IJIA ONEPATOpPa, AKMI HE 3HAE 3BApOBAHHA:

2
O Copyu TopmHa (mm) X - X 100A = CTpyM
O Hampyra
< It €0, 20V (mng 100A4), 21 V (mna 120R), 22V (mng 140A) 23V (mng 1603),

24V (ong 180A)

(Hanpyra mia sMimaHorTo rasy (Mikc) Hmxue Ha 3 B)

leunxicTts 0,5 M\xB.

3330p M1X HAKOHEUHMKOM 1 OCHOBHMM MeTayoM: 20mMM gna & npososoku 1,2 mM. moxazm 200A
15um mma @ npososiokm 1,2 MM. meHme 200A
10mMm nmnms @ npososyoku 0,9 wmMm.
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CHAPTER 3

APPLIED OPERATION (INTERMEDIATE SECTION)

Teaching and correction of circular interpolation
Teaching and correction of weaving

Correction of teaching points during teachig

OO0 O O

Confirmation run during operation (Correction of teaching by

tracing)

O

Making high level programs using sequence commands

O

Editing data such as registered jobs or programs (Copving

and deleting)

O

Operation to save generated data into an external tape

(O Outputting the registered data on the printer (option)

—— Let us master the robot and use it as you like —



Onepauisa 12: HaBuaHHg (KpyroBa iHTepnosnsiis)

Y ubomy naparpadil mmme yacTuHa onepalniil, gka BlOopisHgeTbcda Bin
omnepanii, omnmcaHol B PO3IIJITI 2, Onepauis 2 [HaBuaHHsa (JIiHiMHa
iHTepnosiauig) ] . Kpyrora 1HTepHOJNALl1S BUMKOPMCTOBYETHLCS IJiS TOTO,
mo® poboT MalIlBaAaB KPYT'OBe 3a IOOMNOMOTOK HaBUaHHS 3 3-X TOUOK.

1. Kpyr MOXHa CKJIaACTM 3 TPbOX TOUOK.

CepenyHa KoJj1a

[ToyaTKoBa i ; : E
TOYKa KoJla KinneBa
Rad;us TOYKa K0JI1a ‘

Center

2. flK11l0 BM HABUMTE CBOr0 PoOOTa TPUBUMIPHOMY PYXY, i BiH 3/iHCHIOE

TPUBUMIPHUHU pyx. Bamn po6oT pobUTh Gisiblile, Hi>K PyX Ha NJIOLHHI.

Method of operation Response of lamp

[lepemicTiTh po6oTa 0 TOUKHU HABYAHHS, 100

NOYaTH KPYroBYy iHTepnoJsALilo.

HaTucHITB ouH pas kiaBimny [PATH] Ha myabTy (PATH] lamp

HaBYaHHS Ta nepelAiTh y pexxum (2] | Linear: @—O

HatucHiTh knaBimy [WELD STORE] The teaching point is registered at
(C. S].

(Pressing the [STORE] key registers
the teaching point at [C-S].
[lepeMicTiTh po60OTa A0 HACTYNHOI TOUKHU
HaBYaHHA. ([pyra Touka KpyroBoi iHTepnoJisii)
Hatucuite [WELD STORE]. The teaching point is registerd at
(C. 0]

([STORE] key : [C-01)




No.

Method of operation

Response of lamp

MepemicTiTe po60Ta 40 HACTYNHOI TOYKM HABYAHHSI.
(TpeTili nyHKT KpYroBoi iHTepnonsuii)

V¥ W06 HaBYMTY OekKinbka HenepepBHUX TOYOK Ha

HaTucHiTb knasiwy [WELD STORE] (a6o knasiwy [STORE])

KPVBI 33 0nOMOrOH0 KPYroBoOi ©

i HABYANTE PYXOBUN LUNSX OOMH 38 OOQHUM.

V¥ To teach the point to end the circular

interpolation:

Press the [CIRCLE, WEAVE END] key.

When you want the robot to end welding at

the teaching point, press the [STORE] key.

When you want the robot to continue welding

after the teaching point, press the [WELD

STORE] key.

NOTE:

Due to the operation time of the computer, the

display may disappear for over about one second

af

ter registration.

The teaching point is registered at
(C.0].

([STORE]key : [C-01)

After registration: [PATH] lamp
Circle @ —Linear O

The teaching point is registered at

(C-EJ.

The teaching point is registered at

[C-E].




(O Cautions during teaching circular

1. When vou miss to press the [CIRCLE, WEAVE END] key at the teaching end point
of the circular and press the [STORE] key:
Press the [CANCEL] key and teach the robot again from the starting point of
the circular.
(If ErrQQ is diaplayed, press the [CANCEL] key twice.)
> Display of the teaching
pendant returns to the
teaching point No.5.
[]:Eﬂ ........ . @ Return in
= manual model.
: —> Correct operation: o
[Sr?m] Press [CANCEL] key. ka\\g

[MANUAL] -_J ® Turn on “Q" and

teach again

(MANUAL)
6

5 e
Collision occu .

in this pal

8

T 7
“0" turas on.  Press the [STORE] Ls [ncorrect 3 6 8956
[STORE] key without operation:= o

pressing the
[CIRCLE, WEAVE i ) . _ '
END) key. - Correct operation is For confirmation run,

troublesome. Press refer to the Operation 2.
the [CIRCLE, WEAVE

END] key at this

position and generate

a point.

¥ Since you did not press the [CIRCLE, WEAVE END] key, the robot does not
calculate its movement. Therefore, you can teach the robot again by pressing
the [CANCEL] key. In case of the linear movement, pressing the [CANCEL] key

does not delete.

2. When the [CIRCLE, WEAVE END] key is pressed to register the end of the circular
arc or weaving motion, the operationll'above cannot be made even if vou press

the [CANCEL] key because the calculatioh of the circular is completed.

3. If you press the [CANCEL] key while you are making the movement of the circular
the point of the circular disappears. If the “Q2" is turned on by mistake,

press the [CANCEL] key and vou can teach the robot with linear motion.



-3

After you started the teaching of the circular arc portion, do not change the
lamp to turn on from the “C2” lamp to the “ «<—" lamp. Press the [CIRCLE,
WEAVE END] key to register the end of the circular or weaving motion, the
operation is automatically changed to the “ «<—" mode. If you change the

“

operation mode to the “ <" mode and register it, an error results.
= Turn on the “C2” lamp before operating the robot.
The [INS] lamp must be turned on as in the case of teaching the linear motion.

Refer to the cautions 2 and 3 for the linear motion.

While the robot is making a circular, you cannot perform the forward/backward
motion for tracing because the movement is not calculated
Press the [TRACE +(-)] key. If an error occurs, press the [CANCEL] key and

continue teaching.

If an incorrect content is registered while the circular portion is being taught,
the content registered cannot be corrected once the [CIRCLE, WEAVE END] key is

pressed for registration, that is, until the circular portion is completed.

After the [CIRCLE, WEAVE END] key is pressed, determine whether to press the
[WELD STORE] key or the [STORE] key depending on the point from which the

welding starts.

To continue welding, press the [WELD STORE] key.

To perform air cut, press the [STORE] key.



(O To determine a continuous circular arc of more than four points

Circular determined by points B, C, D.
(When the robot comes to the point B,
points for circular are C and D.)

A
(When the robot A z T C
comes to the point/ L
A, points for “~.. i .-~ (When the robot comes to the point C,
circular are B il points for circular are D and B.)
and C.) Since the point D is the point to

end the circular, the circular BC is
extended to the circular BCD.

Circular determined
by points A, B, C.

(O Continuous circular of multiple registration

To register, press the [CIRCLE, WEAVE END] key at
the point C. Then, turn on the “C2" lamp again
and register the point D and register it again.
(This shall have made double registration of the

B ending point C and the next circular arc starting
point D.)




(O To weld the circumference, teach over four points. (In actual welding, it is

desirable to teach over 6 points in view of deformation and accuracy of the

workpiece. )

Ending point

6__—_0///—(\\\\,/Midway

O point

For teaching
at three points

=> Trace operation. =

—Q
Starting “‘3
point :

Robot stores the positions of the

points, and the motion performed by
the [MANUAL] key is not stored.

(O In case the bending workpiece

More points may be provided where the bend

is sharp and less points where the bend is
large.

O Beginners should provide more than 1 cm distance between circular point.

When the operation is verified,
the robot moves along this path.

Midway
point
Moving the points
close each other
Starting Ending extremely causes The welding ending point
point point the robot movement was moved by pressing
to change largely. the [CHG) key.



Operation 13 : Correction and Deletion of Circular

Use the confirmation run (tracing) to correct or delete the circular registered by
the circular interpolation.

1) Addition and changing circular

O Process is the same as the addition and changing of [Linear interpolation].
It is necessary to make additions or changes only after confirming that the
[PATH] lamp of the teaching pendant shows “C2".

O If a circular point is added at the circular ending point ([C.E]J[C-E]), it
is necessary to register more than three teaching points newly because the
circular interpolation has already been completed.

(You may change the circular ending point and add the circular midway

points. )

2) Deletion of circular

(O The [deletion of circular] means to delete all of the midway points of the
circular.

O Note that the circular starting point ([C+ SJ[C-S]) and the circular ending
point ([C+EJIC-E]) can be deleted only after deleting the midway point.
Refer to No.4 of the following list.

O If you delete one point of the circular mid point of a circular curve having
more than four points, the circular is changed into one which is formed by

the remaining points.

No. Method of operation Response of lamp
1 | Move the robot up to the circular midway point [PATH] lamp : &2 O
in the tracing mode.
2 | Press twice the [MODIFY] key of the Teaching [(MODIFY] lamp
pendant to change to mode to {CANCEL] mode. CHG @—DEL O
3 | Press the [WELD STORE] key or [STORE] key. [MODIFY] lamp
DEL @—CHG O




No. Method of operation Response of lamp

4 | For the circular having more than four points, When all the circular midway points

move the robot to the next midWay point of the are deleted, teaching point commands

circular in the tracing mode, repeat No.2 and ~are automatically changed as follows.
No.3, and delete all of the midway points of [C+S]—=[A-0] or
the circular. (C-E]—=[A-0]

([C—E]—T[A~0]
The starting and ending points of the

circular will be points on a linear

point.
(O To change the circular O To delete the circular
midway points: midway points:
Circular midway point: In tracing mode: Circular midway point:
Point to be changed. [C2] lamp turns on. Point to be deleted.

O R
1 | 1
Circular Circular Circular Circular
starting point ending point starting point ending point

NOTE: To add teaching points between the circular ending point and the next point
on the straight line, press the [PATH] key, confirm that the [«—] lamp is
" turned on, and press the [ADD] key to add teaching points.
NOTE: When deleting steps of the circular using the Teaching pendant, errors may
occur and the steps may not be deleted. This occurs because the wrist
position changes largely by deleting the teaching points. If errors occur,

use the EDIT mode to delete the steps.




(O Cautions during circular tracing
1. Linear point can not be changed to circular points. When all the midway points
are deleted and the starting point and ending point are changed to linear point,

such points cannot be the points on the circle.

~ You want to create this line.

INCORRECT:
Turn on the “QQ” lamp. => [CHG] lamp is turned on. = [STORE] key is pressed.
=> An error occurred.
¥ The reason the starting point and ending point become linear points is that the

midway points are removed, and the character of the points can nof be changed by

the Teaching pendant.

CORRECT:
(1) Delete points of 6 and 7. (Make the points into the motion of dotted line.)
(2) Move the robot backward to the point 5 in the tracing mode. Turn on “INS”

lamp and teach a new circular point.

2. If you trace the robot forward from the circular ending point to the point on

the next straight line, “C2” lamp turns on.

~———__—} “C” turns on.

% The lamp does not indicate the play of the robot but indicates the character
of the point. Therefore, the motion from the circular ending point to the

next motion is determined as a straight line.
- 3-10 —



3. To add a point after the circular ending point:

(Not possible if the “C2" lamp remains turned on.)

Example:
9 You want to add this point.
—"G\"~
~\<>
8 10 11
4
[TORCH Move the robot in manual mode to the point you want
FORWARD) | to add. ~

11 % Determine the speed and press the [STORE] key.
<« [TRACE +]

8 10 12~ Since points are increased,'
this is the 12th point.

[h_ (1) Move the robot up to the point 10 in [TRACE +].
(2) Turn on “INS” lamp.

9

(3) Turn on “ «<—" lamp.

4, Diviation after changing:

When points of the circular are changed, motions of other portions are affected.

This motion is also shifted because the motion is re-calculated.

\
\
‘
s
Pa—

Point changed.
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Operation 14 : Teaching

(Weaving)

(O Weaving is used to select the weaving patterns

(1~6) and to teach the starting

point, amplitude points (normally two points pattern. Four points at 4, 5).

(O It is not possible to select the fineness of weaving (called the frequency) during

teaching. Amplitude points are used to determine the amplitude of the weaving with

respect to the line connected from the starting point te the ending point.

Amplitude point 1
¥

Simply to determine this length.

Starting — O —
point

O /7
L -

o

?
Amplitude point 2

O Ending
point

No. Method of operation Response of lamp
1 | Move the robot to the weaving start poiﬁt.
2 | Press twice the [PATH] key of the Teaching [PATH] lamp
pendant to change the mode to [Vv=], [ «— ] @—=["W] O
3 | Press the [+]{-] keys while pressing the [WEAVE
TYPE] key, [b 1] to [b 6] will be shown on the
speed display. Stop at the weaving pattern you
want to set. Weaving patterns will be described
later.
4 | Press the [WELD STORE] key.
Note: The teaching point is regisetered at
While teaching, the frequency and the timer of [B.S]. (When the [STORE] key is
the weaving table are registered according to pressed, the teaching point is
the weaving patterns. registered at [B-SI.) |
5 | Move the robot to the amplitude position 1 for

weaving.
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No. Method of operation Response of lamp
6 | Press the [WELD STORE] key. The teaching point is registered at
(B.1]. ([STORE] key — [B-1])

7 | Move the robot to the amplitude position 2 for |
weaving.

8 | Press the [WELD STORE] key. V¥ For weaving patterns 1, 2, 3, 6,

the teaching points are registered
at [B.2].

9 | When the weaving patterns 1, 2, 3, 6 are V¥ For weaving pattern 4, 5 the
selected with the operation No.=3, proceed to ~teaching points are registered\
the operation No. 14. at [B.1].

10 | Move the robot to the amplitude position 3 for
weaving.

(For weaving pattern 4, 5)
11 | Press the [WELD STORE] key. Teathing point is registered at __[B.l].
([STORE] key — [B-1])

12 | Move the robot to the amplitude position 4 for
weaving.

13 | Press the [WELD STORE] key. Teaching point is registered at [B.2].

([STORE] key — [B-2])

14 | Move the robot to the position where the weaving
ends.

15| ¥ To continue the weaving of the same pattern,

press the [WELD STORE] key, return to the
operation No. ;5, and teach the amplitude
position for weaving.

V¥ To change the weaving pattern or to end it;

(1) Press the [CIRCLE, WEAVE END] key.

After registration: [PATH] lamp
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Method of operation Response of lamp

(2) If the welding ends at the teaching point, YW ] @ = [«—] O
press the [STORE] key. Teaching point is registered at [B-EJ].
[f the welding continues after the teach- | Teaching point is registered at [B-E.]
ing point, press the [WELD STORE] key.
NOTE:
Due to the calculation of the computer, the

display may disappear for over about one second

after registration.

NOTE 1. .If you miss to press the [CIRCLE, WEAVE END] key at the weaving ending point
and pressed the STORE key, then, press the [CANCEL] key and the point is
registered as the weaving ending point.

NOTE 2. To change the frequency of the weaving and the time of the timer, change the

numeric value at the teaching point using the program edit mode.

NOTE 3. There are the following restrictions on the amplitude and frequency of weaving.

(1) Frequency
Max. 5 Hz for patterns 1~5.
Max. 10 Hz for patterns 6.
(2) Amplitude X frequency
Max. 45 mm+ Hz for patterns 1~b.
3) Swingéflgle (max. axis) X frequency
Max. 125° . Hz for pattern 6.

NOTE 4. If you press the [CANCEL] key of the Teaching pendant while teaching the robot
with weaving patterns, the points in the weaving teaching section being taught
will be deleted.

NOTE 5. The pattern 6 is the weaving carried out only by the wrist axis. Therefore,
teach the robot to swing its wrist axis. If the robot is taught without
swinging wrist, the robot will not weave. If you teach the amplitude point of
the pattern 6 using a Cartesian or Tool coordinate system, the motion will not
be that of the wrist 3 axis, and the high speed vibration does not occur.
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Weaving pattern (§) Weaving starting point (E) Weaving ending point

(1)~(4) Weaving amplitude point

Pattern 1 Pattern 2 (L type)
(Simple harmonic vibration at low speed)

Pattern 3 (Triangle) Pattern 4 (U type)

Pattern 5 (Trapezoidal) Pattern 6 -

(Simple harmonic vibration at high speed)

* After teaching the starting point, turn on
the “Articulation” lamp up to the
[Teaching coordinate system] and teach the
amplitude (1), (2). After teaching (2), turn
on the “CARTES” lamp and teach the ending
point. 1
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Operation 15 : Correction and Deletion of Weaving

Use the tracing mode to add, correct or delete the weaving.

1)

Addition and correction of weaving

O This is the same process as that of the [Linear interpolation].

(O To call the weaving amplitude point, move the robot backward in the tracing

2)
O

O

()'

mode from the (Weaving ending point].

Move the robot backward in order of [B-E]—([B+2]—[B-1]—[B-S].

Move the robot backward in order of {B+E]—[B+2]—[B+1]—[B-1]—[B-1]
(patterns 4, 5).

If a weaving pattern is added at the weaving ending point ([B -« EJ], [B-E]),

it means to make a new weaving pattern, and it is necessary to register new
four teaching points. For changing the weaving start point, press the STORE
(WELD STORE)] key while pressing the [CANCEL] key, the amplitude and

starting point will be changed.

Deletion of weaving

If any of the weaving amplitude point is deleted, the weaving is deleted
and changed into a straight line automatically.

[f either one of the amplitude point or the midway point of the circular is
deleted, the circular weaving is deleted and changed into a straight line
automatically.

The starting point ([B -+ S][B-S]) and ending point ([B - E][B-E]) of the
weaving cannot be [deleted] unless either one of the weaving amplitude

point is deleted. Refer to No.3 of the following.
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No. Method of operation Response of lamp
1 | Move the robot in backward tracing mode from the | [PATH] lamp
weaving end point to the amplitude point. vl O
2 | Operate the [MODIFY] key of the Teaching pendant.| {MODIFY] lamp
To change the amplitude, do not press the CHG O keep to remain
—key. CHC @ — DEL O
To delete the weaving pattern, press the
—key twice. |
O To change the amplitude, move the robot to
the new amplitude point.
3 | Press the [WELD STORE] key of [STORE] key. For deleting, [MODIFY] lamp

(O When the weaving is deleted, points aré

automatically changed as follows.

[B+«S) and [D+S] changed to [A+ 0]

(B«E] and [D~+E] changed to [A - 0]

[B—E] and [D—E] changed to [A—0]

The starting and ending points of the

weaving become the points on the straight

line.

DEL @ — CHG O
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@ For weaving of straight line:

Move backward from Move backward from
O [WEAVE END POINT]. : [WEAVE END POINT].

—>O—>
/
;

O For tracing:
Jl v [WEAVE] lamp (O Delete either one of
turns on. the amplitude point.
O

To change ampl iltude:

NOTE: To add a . teaching point between the weaving ending point and the next point on the
straight line, press the [PATH] key, confirm that the [ «<— 1 lamp turns on, and

press the [INS] key to add a teaching point.

@ For circular weaving:

P4 (D-0)

P2(D - 1) ?.\\V J P5 (D+E (or D-B)
———>> \_P3 (D-2) Oo—

P1(D - §)
[f any one of the D+ 1 point or D+ 2 point or D-0 is deleted, the circular weaving
is deleted and changed into a straight line automatically.

P5 changes to P2.
I

P1
O

@,
Vi A+0 or A-O
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(O Cautions in tracing of weaving:
1. The linear point cannot be changed to weaving point. Even if the amplitude point
is deleted and the starting and ending points are changed to the linear point,
they cannot be changed to the weaving points.

You want to weave the robot as shown

INCORRECT:
Turn on ““" lamp. = “CHG” lamp is turned on = [STORE] key is pressed.
= An error occurred.
% The reason that the starting and ending points are changed to the linear point
is that the amplitude point is deleted, and the character of the points can not

be changed by Teaching pendant.

5

CORRECT:
(1) Delete points of 6 and 7. (Make the points into the motion of dotted line.)
(2) Move the robot backward to the point 5 in the tracing mode. Turn on- “INS”

lamp and teach a new circular point.

2. If you move the robot from the weaving ending point to the point on the next

straight line, “v“" lamp turns on.

o !
LN
o X// M7 lamp turns on.

¥ The lamp does not indicate the play of the robot but indicates the character of
the point. Therefore, the motion from the circular ending point to the next

motion is determined as a straight line.
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3. To add a point on the next straight line of the weaving ending point:

(Not possible if the ““\=" lamp remains turned on. )

Example:
@ Move the robot in manual mode to

the point you want to add.
® Determine the speed and press the
[STORE] key.
You want to add this point.

11
12<-Since points are

8 ¢/ 8
o) o o)
increased, this is the
10 11 10 12th point.
D Move to the point
7 7 10 in the forward
o tracing mode.
9 9

@ “INS” lamp turns on.
3 “«—" lamp turns
on.
¥ If the “ADD” key and [STORE] key are pressed by mistake while the “" lamp
being turned on, it means that you started the weaving again. Press the

[CANCEL] key-(refer to the cautions 2 during teaching the weaving) and perform

the above operation again.
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Operation 16 : Teaching (Circular Weaving,

PTP)

O Circular weaving:

The circular weaving is used to teach the robot of five points for weaving and

circular ;
ending point.

straight line weaving will be described.

starting point, amplitude point (2), circular midway point, and circular

In this paragraph, only the operation that is different from the

the following is registered.

No. Method of operation Response of lamp

1 | Press. three times the [PATH] key of the Teaching | [PATH] lamp
pendant and select the “02 " and “M" lamps. ®e > OD> OD> @

— ) AN PTP
NOTE:
With the circular weaving, only the weaving
pattern 2 is possible.

2 | When the robot comes to the starting point of The starting points of the circular
the circular weaving, press the [WELD STORE] and the weaving are registered at the
key. (The D+S point of the following is D«S point (D-§ for [STORE] mode).
registered. )

NOTE:

The numeric values set by the weaving table in
the system setting are automatically stored. as
the weaving conditions.

3 | Like the straight line weaving, two weaving The first amplitude point is
amplitude points are registered. The point D-1 | registered at the point D-l.
and the point D-2 of the following are (D-1 for [STORE] mode)
registered. | The second amplitude point is

registered at the point D-2.
(D-2 for [STORE] mode)
4 | Move the robot to the mid point of the circular.
| 5| Press the [WELD STORE) key. The point D+0 of |Weaving is regiétered at the point

D.0. (D-0 for [STORE] mode)
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Method of operation Response of lamp

Move the robot to the ending point of the
circular.
Press the [WELD STORE] key. Weaving is registered at the point

Circular weaving is automatically completed D.E. (D-E for [STORE] mode)

and the linear interpolation is selected. [PATH] lamp

The point D.E of the following is registered. OD> @[> @ > @

— P v PTP
E

NOTE: If the [CANCEL] key of the Teaching _pendant is pressed during teaching the

circular weaving, the points in the section the circular weaving are deleted.

O P.T.P. (Point To Point)
P.T.P. is short for the point to point movement of the robot, in which each axis of
the robot moves to the next point designated without regard to other axis.
With the six axes, THE P.T.P. movement is convenient when the robot cannot move to
the next point along a straight line because the robot has three wrist axes.
For example, if you use the P.T.P. movement in the following case and try to move
the program of the left table to the program of the right table, teaching the

movement with a straight line results in a line as dotted line, causing errors.

If P.T.P. is used to teach the program, it
moves as .

S: Program starting point

E: Program ending point




¥ To move the program as » as shown in the diagram:
Before pressing the [STORE] key (refer to the caution 1 during teaching the
straight line) to store only the first welding spéed after starting teaching, turn
on the “P.T.P" lamp. Be sure to return the mode to “LINEAR" mode before pressing
the next [STORE] key (the first teaching point). The P.T.P. may be used in the

program.
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Operation 17 : Correction of Teaching Point During Teaching

[f a movement is taught by mistake during teéching, you can move the robot to a

previously taught point and correct the movement taught by mistake. Press the [TRACE]

key to move back the robot to the point taught and make correction. Use the “addition”

mode for subsequent teaching.

No.

Method of operation

'Response of display

Teaching using the operation 2:

Use the [ROBOT AXIS] key and the TRACE | — | key

to return the robot. to the point taught.

Move the robot to the correct teaching position

and press the | STORE key or the

WELD STORE | key.

NOTE:

The [MODIFY] key may be used to delete the

teaching point or to change the welding speed.

Press the [ROBOT AXIS] key and the TRACE | +

kev to move the robot to the last teaching
point before the TRACE (-) key was pressed.
Press the [MODIFY] key to turn on the “INS”

lamp.

Move the robot to the next teaching position and

press the | STORE key or the | WELD STORE

key. Carry on to teach the robot in the above

manner.

[MODIFY] lamp
“INS” @ — CHG O

The corresponding lamp turns on.

[MODIFY] lamp
“CHC” @ — INS O

Confirm that the “INS” lamp of the [MODIFY] lamp is turned on while teaching
the robot. Unless ho other lamp but the “INS” lamp is turned on, the new

teaching point will not be stored even if you press the [STORE] key.

Use the operation 3 for the subsequent teaching.
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Cautions for teaching mode:

(O When the | STORE | key is pressed again without moving the robot, sound of

alarm is given. To store the same point for more than twice, press the

STORE key again.

If other key is pressed, press the [CANCEL] key of the Teaching pendant.
(O In case an emergency or power fialure occurs while teaching the robot,

carry out the operation 3 in confirmation mode and start adding points

from the last teaching point.
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Operation 18 : Confirmation (Trace) Teaching Speed

In case the robot movement is confirmed by the operation 3, the moving speed of
the robot becomes the “limited speed” set by the initial setup. To confirm

the robot moving speed at the actual teaching speed, perform the following
operations.

NOTE THAT the following operations are not possible while teaching nor

correction of teaching.

No. Method of operation Response of display
0 | Carry out up to No.l of the operation 3.
1 | To stop the robot at every step:
Press the | F1| [STEP] key.
To move the robot generally in unit of programs:
Press the | F2| [PROGRAM] key.
2 | Then, press the | START switch of the
operation panel.
3 | Confirm robot movements by repeatedly pressing

the | HOLD | switch and | START switch of the

operation panel as required.

NOTE 1: O If you press the [TEACH OK] key of the teaching pendant in the HOLD mode,

the robot can move in the TRACE | + | mode -and TRACE | — | mode by

pressing the TRACE (+) key and TRACE (-) key. In this case, the limited
speed becomes valid.
O In the above case, teaching point can be corrected in the “confirmation
mode” of the operation 3.
NOTE 2: About the limited speed:
The actual moving speed is limited to the limited speed if the teaching speed is
faster than the limited speed when moving the robot with the TRACE key and the
MOVE key.
NOTE 3: If the robot is operated in the TRACE (+) mode or in the TRACE (-) mode whilé
pressing the [QUICK TRACE] key, the robot moves at the limited speed except

weaving section.
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Operation 19 : Correction of Teaching Point During Play

With this operation mode, the robot can be held at a point and the teaching

points from that point can be corrected.

No.

Method of operation

Response of display

Press the | STOP | key of the operation panel

while playing the robot by the operation 4.

Or press the | HOLD | key of the Teaching

pendant.

Press the [TEACH OK) key of the Teaching
pendant.

On completing the above, the “confirmation” of

the operation 3 becomes possible from the point

where | HOLD | key were pressed.

Correct teaching points as required.

The robot can be moved in steps by the [ROBOT

AXIS] key, TRACE | + | key and TRACE| — | key

of the Teaching pendant.
Press the [TEACH OK] key of the Teaching

pendant.

Pressing the | START switch of the operation

panel continues robot operation. (In case of an

external starting, use “restart” input signal.)

[TEACH OK] lamp: @—O

NOTE: [MODIFY] lamp

The corresponding lamp must be

turned on.

[TEACH OK]

lamp: O—@®
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Onepatis 20 Po6oTa B pexuMi OUiKyBaHHS B PeXMUM1 YTPUMAHHS Ta
byHKL1g BIOTBOPEHHS BUXOOY

Konmu poborTa mnepereneHo B cTaTyc "HOLD" 1 mnepesanyleHo,
"OyHKL1g BiOTBOpPEeHHH BMUX1IOHUX OAaHMX "HOLD"
BUKOPUCTOBYETHLCS IJid B1OTBOPEHHS YMOB 3BapiBaHHA IIicJjda
BUXOOy cTaTycy "HOLD". V¥V Bunaiky, HAKILO poboTa NepeBeIeHO
B IIOJIOXEHHS OUliKyBaHHSA (IepeMilleHHAM poboTa 3a IOOMIOMOIO
KJaBimi MOVE Ha nyJabTy HaBYaHHSA OiTh HacTymnHi
oDbMexeHHH .

(I ) VY uboMy BUIaZKy poOOOT NEPEBOOAMTHCHA B IHOJOXeHHa «HOLD»

IepPeBOOUTHCSA B IIOJIOXEHHS OUikKyBaHHS, M1CJjig BMKOHAHHS BC1X KOMAaHTI

NOCJ1OOBHOCT1 HaB4YaJlbHOL ToukM: CTaTyCc BUXOIY IMiCJHA I»Iepes3alyCKy
TAKUN : '

Ha xOXHOMY KpOLll HaBUaHHS, SKMM CJI1n BiacTexyBaTu Bliepen/Hasam,
KOMaHIOa TIOCJ1imOBHOCTI1 LIMX HABUYAJbLHUX TOUOK BUKOHYETLCS OIHa 3a

OIOHO.

OmHak, IO CTOCYETBHCS 3BBaApPOBAJIbLHMX BUXOIiB, 111 BUXOOM YyBIMKHEHI,

AKIO pyxoMa ceklisa e 3BapoBaJlbHOD, abo BUMKHEHA, AKIO -
- BlmBDyBaeTbCcs 3BapoOBaHHA (BliopisaHHS HOBiTp4A) .

(Mpukianl)

' Position‘@ @

2 3
(:]l:Welding !i}

Sequence External output terminal 2---ON  Torch switch :--ON Torch switch---0FF

Step 1
O

O

se ol ene o

=

GaS ........ teereseans ON Gas =eerocvevvennes OFF

External output External output
terminal 1 ------ ON terminal 1----- OFF

External output
terminal 3------ON
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State of reproduced output

Stopping position Tracing | Restarting position Torch Gas | Output 1| Output 2 | Qutput 3
A Forward B ON* | ON ON ON -
A Forward C OFF | OFF OFF ON ON
B Backward A OFF | OFF ON ON —
B Forward C OFF | OFF OFF ON ON
C Backward A OFF | OFF ON ON ON
C Backward B ON** | ON OFF ON ON

¥ Use the condition AJO for conditions to start welding.

% Use the condition CJO for conditions to start welding.

(1

In case of that the robot is made to “HOLD" status and moved to a

stand-by position while executing the sequence command of the teaching

point:

Qutput status after restarting is as follows:

The rest of sequence command of the teaching point, where “HOLD” is

happened, dose not execute.

But, at every teaching step to be traced

forward/backward, sequence command of those teaching point is executed

one by

one.

However, concerning welding output, these output are ON if the moving

section is welding, or OFF if non-welding (air-cut).
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(Example 2)

Position (&) ® ©
Step 1 ' 0 3 ' 4
O Welding @ O
Sequence External output terminal 2---ON  Torch switch ---ON Torch switch---0FF
GﬂS .................. ON Gas ............... OFF
—> Waiting time External output
--------- 5 sec. terminal 3------ON
External output
terminal 1 - ON
—> Robot is held during the waiting time.
State of reproduced output
Stopping | Tracing | Restarting position| Torch Gas | Qutput 1 | OQutput 2 | Output 3
During Backward A OFF | OFF OFF ON. —
waiting
for the Forward B ON ON OFF ON -
second
step Forward C OFF | OFF OFF ON ON -
NOTE 1 : In case the robot dose not move to a stand-by position, the output
status returns to the same status immediately before “HOLD" status.
In the example 2, the sequence commands are executed from the remaining
time of the waiting time (5 second).
NOTE 2 : In case you move the robot backward in the stand-by mode, note that

there are positions where the output is given reversely as against the

forward moving mode.
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Operation 21 : Editing

O What is editing
You have now understood so far that the robot motion will be depéndent on
the program. In other words, the editing serves as the “work manual” for
thé robot to perform its work. If the “work manual” of your company is
changed of its contents, then the contents of the work will also be changed,
and similarly, the contents of the work of the robot will be changed when
its “work manual” is changed of its contents. As stated above, [to rewrite
(change) the contents] or [to check the contents] is the editing work.
Therefore, with the editing, the robot is not moved as in the case of
confirmation mode. There are five types of instructions altogether
including programs.
O Types of instructions
1. Job
(No. 1~No. 999: 127 standard jobs. 999 jobs by Optional memories) ------
Instruction used to perform external works (Elementary Section)
2. Program
(No. 1~No. 999: 255 standard progfams. 999 brograms by Optional memories)
----- Instruction used to perform works.
3. Welding starting sequence
(No. 1~No. 5: 5 sequences)----
Instruction to turn ON the torch and etc. at the welding starting point
4., Welding ending sequence
(No. 1~No. 5: 5 sequences)-
Instruction used to turn OFF the torch and etc. at the welding ending
point
5. Reserve sequence
(No. 1~No. 99: 99 sequences)-----
Instruction used for like a bag made from some signals often used in

works.
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* In teaching the robot, one program is used to move the robot thereby
generating a movement. That is to say, one program is used to generte the
work procedures.

* The welding starting sequence and the welding ending sequence are stored with
the standard contents at the factory.

¥ Instructions are operated in quite the sahe manner except for the programs.
Four types of instructions other than the program are generated by the
sequence commands. They differ only depending on the applications used for

the robot.
O M (cursor)

The position where this blinking cursor is located can be rewritten.

The contents of the function key vary with the position of the cursor key.
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Editing : Overall Operation Flow (Examples of program editing)]

Initial display

Fl F2 F3 F4 F5

PLAY TEACHING EDIT  TAPE  NEXT
PRINT  KEY

l F3 | Press the [EDIT] key.

F1 F2 F3 F4 F5

JOB  PROGRAM  ASS AES  LIBRARY
SEQ SEQ

l F2 | Press the [PROGRAM] key.

Screen (A) Screen (B)
F1 F2 F3 F4 F5 Fl F2 F3 F4 ‘ F5
PAGE PAGE  PROTECT PROTECT NEXT COPY DIVIDE MERGE DEL NEXT
NEXT BACK RELEASE KEY : KEY

|

Designate the program number.

|

Screen (C) Screen (D)
F1 F2 F3 F4 F5 Fl F2 F3 F4 F5
CHANGE  ADD DEL INDEX NEXT PAGE PAGE  SPD CHG NEXT
KEY NEXT BACK (RANGE) KEY
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Meaning of Function Keys for Editing Operation

Function keys on the screens (A) and (B)

O  PAGE

O PAGE

O PROT

NEXT ......

BACK ......

ECT «--vov---

(O  PROTECT ---------
RELEASE

...............

Since only 20 lines (items) are displayed at one time,
press the PAGE NEXT key to check the contents qf further
items. If the [UNABLE TO ENTER] message appears, it means
the end of the program or Job.
This is the opposite of the PAGE NEXT key and is used to
return to the previous page.
This function is uéed to make it impossible to correct the
contents. Namely, you cannot edit nor correct even in the
confirmation mode. If you try to correct any contents,
errors occur in all cases.
This is the opposite of the PROTECT key and is used to
remove the mark®™ and make the correction of conténts
possible.
The COPY function key is used to generate the contents of
the instruction to other free number.
¥ [f a part of the content of certain work is different,
you must return to the original content even if you have
corrected the program in the confirmatioﬁ mode. [f you
copy the program and correct one of these two programs,
you can keep another as it is.
Program 10 This job has come. Program 20 = Correct the

program in
confirmation

) AN ] mode./\

COPY
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O DIVIDE------veveee An operation used to generate only a part of the content of
an instruction into other number.

(O MERGE ----»eveeeee An operation used to put an instruction of certain number
and an instruction of another number together to generate
an instruction of a new number.A

O DEL rerereeeeeees An operation used to delete completely the contents of an

instruction.

Function keys on screens (C) and (D)
O CHG wereermerreenes Used to make some modification to the point.
O INS wereerereeeen An Qperation to generate one point (A point can be
| generated by an NC unit in the same manner as a machining
center, but this INS key must not be used because the
target angle of the welding robof is not known even if the
position is the same.)

(O DEL cerereeeeeeenes An operation to delete points. With this operation, it is °
possible to delete the starting point of a circle and
weaving, which is not possible in the confirmation mode.
Note, however, that the robot will not move unlees you
delete all the circular weaving poinfs because the

instruction of the robot becomes disordered.

(O INDEX «------ AT An operation used to directly call the contents you want to
check.
(O PAGE NEXT ------ Since the CRT screen displays only ten lines, this

operation is used to check the page after the 11th line.

(O PAGE BACK ------ An operation contrary to the PAGE NEXT key.
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O SPD CHG --+------ An operation used to change all the speeds of air cut
(RANGE)

moving and of welding section.

* Even if there are some welding points and different speeds
are involved, this operation makes all speeds to be the
same.

»To increase the speed for air cut moving, increase by
about five meters at a time. [f you increase the speed by

20 to 30 meters at one time, torch may hit against the

workpiece or jigs.

When you want to have Lhe
robot pass this point even at

L high speed, enter the command
When the speed is increased, the ﬁlglinig this point.
robot starts to come close lo L . .
: Robot motion in conlirmation

this position
o mode

igh speed
Slow speed

O.

S

Robot starts coming close here.
O SPD CHG -+~ An operation to change the contents of AJO and CJO of the

(RANGE)
welding section.
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Making and Correction Programs

This operation is used to enter the contents of welding work (such as

interlocked operation with peripheral jigs) into the robot in the form of the

sequence commands.

Response of display

No. Method of operation
1 | Press the | END key of the panel.
Press the | END key of the panel again, as
required, to show the initial display shown at SELECT OPEZRATION MODE
F1 F2 1 4 Fe FS
1 -4 1T TAPE NEXT
right. To end the [PLAY] mode or the [TEACH] AT TEME T ewiiien sav
mode, press the [END] key and the [CANCEL] key
of the teaching pendant together, and press the
[END] key of the panel.
EDIT
PROGRAM= 004
2 | Press the |F3| [EDIT) key.
3 0y oM oD 0H OM 2.7
4 2Y 9M 17D 10H 40M ol 2
$ 2Y @M 10D 18K 19M AKYM 0.3
§ 2Y 9M 5D 10H 51M 0.0
i oy oM ob 9F oK o1
3 | Press the | F2| [PROGRAM] key. .3 8% ok op o o 84
1oy ou ob  on oM S
--li--f%_ oM o oE o 53
INPUT PROG No. OR SELEGT OFEAATION MonE
4 | Use the number keys on the panel and enter the rs re re 5 .
NEZT  INEF PROTECT rmoTecr ezt
program numbers.
5 | Press the | STORE key.
6 | Use the cursor keys <:>> <::> and set the
. . . ‘ 1 EDIY
blinking cursor to the desired step. PROGRAM= 005 CMNT=AKYM
STEP ComW SPEED GLMIN) SEG. ComMAND |
. . . . - A=0 7.5%50
The blinking cursor is a square frame blinking 1A 150 e eae
3 A-O 8.00 1CJ0 100 18.0
4 A=-0 7.50
S A=-0 7.50
on the screen. § &8 788
8 C~E 7.50 .
CSELZCT GRERATION WoDE | TTTTTTTTTTT
Fi F2 F3 Fa4 FS
CHANGE ADD DELETE INDEX NEXT
KEY




No.

Method of operation

Response of display

10

11

(To change steps)

F1

[CHG] key.

Press the

|
NOTE For

The MOVE COMMAND blinks.

F2 F5

, refer to No.7-1~7-6.

The move command can be corrected. Displays of

various commands used to select the comhand code
from the function key are changed in order shown
at right by pressing the function keys of the

same system for certain number of times.

Press the STORE key.

The speed display blinks.
The speed can be changed. Use the number keys
to enter the new speed and press the [STORElkey.
Use the cursor keys <i:> <::> and set the
blinking cursor to the position coordinate and
the position can be corrected (direct entry of
the new speed with the number keys, MDI).

Enter the new position with the number keys and

press the [STORE] key.

Press the | STORE key.

Enter the sequence command using the function
key and number keys. Every time the NEXT KEY is
pressed, other sequence commands are displayed.
(An operation used to enter or correct the

sequence commands)

-3
N

)
(&3]

[t
Hro—mmo—wm | 0

OO0 1 O
mOoOwnEHIOWwm | »

oW w | W

¥ For the MOVE command, refer to

CHAPTER 6.

vivjwiviviviviviwiviBw)

Moo —Wio o — N 9p]

* % o e 0

EDIT

PROGRAM= CMNT=AKTM

005

INPUT SEQ. COMMAND.
BE~-1 5

F2 F3 F4

F1
H- J - L=
(WAIT) (JUMP) {CAL~L)

FS
o- NEXT
(ouT) T
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No. Method of operation Response of display
For example, to enter a 0.5 second waiting time:
Press the |F2| key. ----> (H-)
Press the | 1 | key. ----> (H-1)
Press the | 5 | key. ----> (H-1, 5)
The figure 1 denotes 0.1 second.
(Example) 0.5 seconds
Since 5 is press in this case, the speed is 0.5
seconds.
13 | Press the | STORE |key. To enter the other Fi| |P2| |F3| |PF4]| | F5
sequence command into the same step, return to NEXT <—
0- H- J- L- KEY —
No. 12.
NEXT <
- ASS AES AJO CJO KEY —
14 | Press the | END key of the panel. The whole
: NEXT <~
page returns to the display at the lower step. R- -0 J-H ESC KEY —
15 | Sequences with other command are made in the NEXT <
F- E- KEY —
same procedures of the operations No.6 and on.
NEXT <~
(WLD) KEY ———

For the sequence command, refer to the

“Description of Commands.”

The message WLD is displayed only when

the optional work data bank is used.
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When the

F2 |~ F5

keys are pressed in the operation No.T7:

Method of operation

No. Response of display
(To add steps) NOTE:
T—1 |Press the | F2| [ADD] key. If the [ADD] key is pressed while
NOTE: the addition [A] of the sequence
If the [ADD] key isvpressed while the step [2] | command is blinking, it means to
is blinking, it means to make a new step (3], | make a new [B], and the existing [A]
and the existing step (3] becomes the step [4].| becomes the next step.
8 — 1 | Enter the move command, speed command, {Example>
position, and sequence command. Operation procedure Display
@ Step (1] blinks 0-01
9 —1 | Press the | STORE key. Then, press the
@ Add [0-02] 1 0-02
END key of the panel. g 0-01
® Press the [(END] 1 0-02
key of the panel |2 0-01
(To delete steps) _
7—2 | Press the |F3| (DEL] key. ggz?:gég;'35;;;3;55;;7155;?555;555""
8 — 2 | Be sure the step can be deleted, and press the § ‘é;;g?:
STORE | key. (The |DBL | will be displayed “FREESTSTORE REY 17 DELETION REGUIRER
inversely. ) RE mhix wlie
[f a step is deleted incorrectly, press the
'F3| [DEL] key again. (The [DEL] will be
displayed normally.)
9 —2 | Press the | END key of the panel.
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Response of display

No. Method of operation
(To search steps)

7—3 | Press the | F4| [INDEX] key.

8 — 3 | Enter the step numbef, move command, and
sequence command or press the [NEXT KEY] key,
and press the | F1| [AIR CUT POINT] key and

F2 | (WELD POINT] key. Then, the step where
the command exists becomes the home position
(the first line of the displayed lines of the
command) and displayed as such after the
search.

9 —3 { Press the | END key of the panel.

7—4 | Press the | F5 | [NEXT KEY] key and press the

F1| [PAGE NEXTI key.

8 —4 | The next 10 steps will be displayed.

9 —4 | Press the [CHG], [ADD], and [DEL] keys as
required.

7—15 | Press the | NEXT KEY | key and the | F2 | [PAGE
BACK] key.

8 —5 | The display returns by 10 steps.

9 —5 | Press the [CHG], [ADD], and [DEL] keys as

required.
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No.

Method of operation

Response of display

Press the | F5 | [NEXT KEY] key and press the

F3 | (SPD CHG (RANGE)] key.

one time, enter the step numbers and speeds

To change all the speeds between the steps at

according to the guided display.

Press the | F1| ([WELD SECTION] and | F2

[AIR CUT SECTION] keys, and all the speeds of
the welding section and the air cut section

can be changed at one time.

Press the | END | key of the panel.

Press the | F1| [AJO] key, |F2| [CJO] key

Press the | F5 | [NEXT KEY] key and press the

F4 | [WELD CHG (RANGE)] key.

and | F3| [WLD] key, and the welding

conditions and crater conditions can be
changed altogether.
NOTE:

When the welding data of the optional function

are not used, | F3| [WLD] will not be

displayed.
Enter the step number, conditions of AJO, CJO
and WLD functions according to thé guided

display.

Press the | END key of the panel.

[f the teaching position or the speed is changed,

position of a speed with which the robot cannot be played.

it may end up in a

- 342 -




Making and correction of ARC START sequence, ARC END

sequence and LIBRARY sequence

[What is the library sequence]
As you make programs, same combination pattern may often appear.
If it is possible to combine such a command group together and to fetch and
execute such group of command when it becomes necessary, the program writing
should become simple and the program structure can be reducted for easy
understanding. With the operatins of PANA ROBO, the location where the group
of command to be repeated is called the [Library Sequence]. The library

sequence can be used by simply designating its number.

¥
Calling
L-0 2
Return LIBRARY 2
(Unconditional calling)
1, 0-3, 200
0-0, 5 Calling
; ' 2, 0-4, 24
Input

Decisio

Terminal:
Inpu

L-1, 2 3

(Conditional calling)
No input

0-0 6 Return

)

© Note the following in using the LIBRARY function.

(1) Library sequence numbers 1 through 99 can be registered

(2) The library sequence must be structured by the operation command
within 999 sequences.

(3) Write the library sequence first, and enter the calling command into

the program.

- 3—-43 -




[What are the ARC START sequence and ARC END sequence 7]

The ARC START sequence and ARC END sequence are the LIBRARY sequence that are

dedicated to register the command group for starting and ending the welding and

the command group for stopping the welding.

Consider it as turning ON and OFF the torch switch, provided that in actual

operation the signals other than the ON - OFF that are necessary for starting

and ending the welding are also included.

Therefore, when you write a program by teaching your robot, the welding start

point is entered automatically with 1 of the welding conditions (AJQ, current,

voltage) and the arc start sequence (ASS) which correspond to the menu number,

while the welding end point is entered automatically with 1 of the crater

conditions (CJO, current, voltage) and the welding end sequence (AES) which

correspond to the menu number.

L
R

¥ ASS1 and AES1 will be
entered by the number
of welding locations.

AN

2 ASS1

1AJOA V.

1AJOA V

2 AES1

2 ASS1

1AI0A V.

1CI0A V.

2 AES]
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Write the reserve command in the same manner as you write programs.

Response of display

respective

Press the

No. Method of operation
1 | Press the | END key of the panel to show the
EDIT
initial display. ARC START sEQ. asse 1 ewste
2 | Press the [ F3| [EDIT]) key.

Press either of the following keys
F3 | [ASS SEQ] key
F4 | [AES SEQ] key

F5 | [LIBRARY] key

Use the number keys of the panel to enter

numbers of the sequence.

STORE key.

The following operations are the same
as those after No.6 [Writing and

Correction of Programs].

SELECT OPERATION MODE

L&) F2 F3 F4 Fs
CHANGE ADD DELETE INDEX NEXT
EEY
EDIT .
ARC END sSEqQ. AES™ 1 CMNT=
NO, eup | TTTTTTTOT o m e
1 E-1 10
2 O=1 209
3 Oo-31 210
4 B-) s
5 0-0 211
5 B-) 2
7 0-1 211
8
SELECT OPERATIE;-;SSE ------------------
F1 F2 F3 F4&
CHANGE ADD DELETE INDEX Ng;T
KEY
EDIT
LIBRARY = 01 CMNT=
NO CMD - TTTTTTTTTTEETees
1 AJO s0 15.0
2 H=0 1
3 AJO 100 186.0
4 H~
5 AJO 150 20.0
6§ H- .
7 AJO 200 24. 0
8 B=~0 4
8 AJO 250 28.0
10 BE-0O 5
SELECT OPERATION MOEE ------------------
Fi F2 F3 F<¢ rs
CEANGE ADD DELETE INDEX NEXT
KEY




NOTE: The following welding start and welding end sequences are stored at the factory.

1. ASS SEQ{
Order ASS 1 ASS 2 ASS 3 ASS 4 ASS 5
1 O-0 210, 0—-0 210 O0~-0 210 H-1 11 H-1 1
2 O0-0 209 H-1 1| H-1 210-=0 210 O—0 210
3 H-0 217, 0-0 209, 0—-0 209 H-1 2| H—1 2
4 H-0 217{H-0 217/ 0~-0 209| O—0 209
5 H-0 217| H-1 2
6 H-0 217
2. Meanihgs of sequence commands
Robot language Meaning of language Connection of robot and welder English
0—-0 210 O— 0 210 Gas valve wire is connected to | Turn on the
Qutput | Enter. | Terminal 210 | terminal 210. gas valve.
0-0 209 | O— 0 209 Torch switch wire is connected | Turn on the
Enter. | Terminal 209 | to terminal 209. torch.
Wait until
H-0 217 | H— 0 217 Wire for current detection is | current of the
Enter. | Terminal 217 | connected to terminal 217. welder is
detected.
H—1 Numbers | H— 1 X 1,10 Wait for X
i Enter. 1/10 seconds.
L Time is displayed in 10 = One second
ten times the value. 5 = 0.5 second Robot will not move

until this si

gnal is

entered the robot.
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2. AES SEQ

Order | ABS 1 AES 2 AES 3 ABS 4 AES 5
1 | 0-1 209|0—-1 209|H-1 3|H-1 3|0-1 209
2 |0-1 210 H-1 5/0-1 209/0—-1 209|0—1 210
3 |H-1 5/0-1 210/0-1 210/ H-1 5|H-1 2
4 |0-0 211]0-1 211|H~-1 5|/0-1 210/ 0—3 150
5 |H-1 2|H-1 2/0-0 211/0-0 211|0—0 2i3
6 |0-1 211/0—-1 211|{H-1 2|H-1 2|H-1 1
7 0O-1 211/0—-1 211|0—0 212
8 H-1 1
9 0—1 212
10 H-1 1
11 0—1 213
12 0—-0 211
13 H-1 2
14 0-1 21

JT777 77777 7, s

]

O—0 211 |-> These commands issue signals to the welder to check sticking only, and

H-1 2
O0—-1 211

it is the welder that actually performs the stick check whether the
beads stick with the wire. The stick check is used to check whether
the weld beads stick with the wire at the welding ending point.

[f the beads and wire are stuck, the welder issues the [HOLD] signal

to the rdbot.
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0-3 150
0-0 213
H-1 1
0—0 212
H-1 1
0o-1 212
H-1 1
0O—-1 213

The length of wire to be drawn in is determined by:

ra;bot language Meaning of language Connection of robot and welder English
0-1 209 O-— 1 209 Torch switch wire is connected Turn OFF the
Qutput | Turn OFF | Terminal 209 | to terminal 209. torch switch
0O—1 2101 O-— 1 210 Gas valve wire is connected to | Turn OFF the
Qutput | Turn OFF | Terminal 210 | terminal 210. gas valve.
H-1 5| H- 1 5 X 1/10 | The numerals are displayed in | Wait for 0.5
Wait Time ten times the value. seconds.
0-3 150 O~— 3 150 Connected to the current Qutput 150A.
Qutput | Current | 150 ampare | potentiometer of the remote
controller. ‘
0—-0 2121 O— 0 212 Connected to the wire inching | Extend the
Qutput | Turn ON. | Terminal 212 | start wire of the terminal 212.| wire.
0—0 2131 O-— 0 213 Wire for reverse motor Reverse
Qutput | Turn ON. | Terminal 213 | revolution is connected to the | motor
terminal 213. revolution
0—1 2121 O— 1 212 Connected to the wire inching | Stop the
Qutput | Turn OFF | Terminal 212 | start wire of the terminal 212.| wire
0—-1 2131 O— 1 213 Wire for reverse motor . Stop reverse
: Qutput | Turn OFF | Terminal 213 | revolution is connected to the | motor
terminal 213. revolution.
0—-0 211 O— 0 211 Stick check wire is connected | Turn ON the
Qutput | Turn ON. | Terminal 211 | to the terminal 211. stick check.
0~-1 2111 O—. 1 211 Stick check wire is connected | Turn OFF the
Qutput | Turn OFF | Terminal 211 | to the terminal 211. stick check.
The last half of AES 5 (from the fourth): A command to draw in the wire coming from the

chip, at the welding ending point.

—> Determines the wire inching speed. (Greater the numeral, faster the
speed. ) (Used for the welding current, but is also used for the wire
inching speed.)

} Reverse wire inching starts. [

— Reverse inching time

direction of wire extended.

}-—> End of reverse wire inching

direction.
0-3 150 X H-1 1.
(speed) (time).

0-0 212 means that motor rotate to the

0-0 213 changes the motor rotate

* Use this operation when the arc start becomes improper due to the wire contacting the
base metal at the welding starting point.

J

<——— Starting the arc under this condition causes
the wire to click and stick with the chip.
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PROTECT SET, RELEASE

The operation to prevent inadvertent rewriting of the already written jobs,

programs, ASS SEQ, AES SEQ, and LIBRARY is called the PROTECT, and the operation

to arrange rewriting is called the PROTECT RELEASE.

No. Method of operation Response of display
1 | Press the | END key to show the initial
display.
2 | Press the | F3 | [EDIT] key.
3 | Press the | F1 |~ | F5| keys.
For example, for protecting programs, press the
F2 | [PROGRAM] key.
EDIT
PROGRAM= .
TRIL rReagcEb BATE/iinE, cWn | WsED.
4 | Press the | F3| [PROTECT] key or the |F4 LI I b
S O2T 5 ID 1aE o amv 83
[PROTECT RELEASE] key. 2 5% ox b on ow 8
10 oY ON oD [3:3 oM 3.0
5 | Use the numeral keys to enter the number. INPUT FILE NO-
6 | Press the | STORE key.
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No.-

Method of operation

Response of display

() Only when | F2| [PROGRAM] is pressed in

the operation No.4 and | F3 | [PROTECT)

‘keys in the operation No.3, the following

message appears on the screen.

“Do you want to change steps ?”
YES X6

If [YES] is selected:

The position being taught only can be
changed. It is not possible to add, delete
teaching points, change path, add or
correct sequence commands.

Use the <i:> <i:> keys, display [YES]
inversely, and press the [STORE] key.

The mark [+] appears after the number to
be protected.

[f [NO] is selected:

The position of the teaching point cannot
be changed. Also, it is not possible to
add, delete teaching points, change path,
add or correct sequence commands. Use the
<i:>, <::> keys, display [NO] inversely,
and press the [STORE] key. The mark [ * ]
appears after the number to be protected.

(2) When the function kéys other than the

F2 | [PROGRAM] key is pressed in the

operation No.3 and the F3 | [PROTECT]

key in the operation No.4, the mark [ * ]

appears after the number to be protected.

EDIT
PROGRAM=

>
3
m
Y
ZmExay

WO OmMIRL A LTINS ~—

M
CO0UOVONKRPOCOT
R L R e O R

00000 OCOVWOOOC
FEXXEXXZXXXXZN
ODOCOCODrII0OO0
UUBUUtUYYOYUDY
-
COCO0O0OO~ODOO
m@mmmxTEE
o

oM

ROG NO. OR SELECT OPERATION MODE

i
z
<
<
-
s

F2 F3 F4 P8
PAGE PROTECT PROTECT NEXT
BACE RELEASE KEY
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COPY, DIVIDE, MERGE, DELETE

These operations are used to copy, divide, merge, and delete the generated jobs,

programs, ASS SEQ, AES SEQ, and LIBRARY.

No. Method of operation Response of display
1 | Press the | END [Key] of the panel to show
the initial display.
2 | Press the | F3| [EDIT] key.
3 | Press the | F1 |~ | F5| keys.
For example, if you want to copy programs, press
the | F2 | [PROGRAM] key. e
_ TFiLT pponucts pars;IiNE. owni | GaED,
§ 81 NI iiE oM ammw 53
i o7 o 32 oB oM e
4 | Press the |F5| [NEXT KEV key. 87 B g o
TINpuT FRog RO, OR SELEGI.OPERATION WobE
5 PI'ESS the Fl ~ F4 keys, . ' coPY  pIvipe wmzher  pELETE g%%r
For example, press the | F1 | [COPY] key for
copying.
6 | Use the numera! keys to enter the number
according to the guidance display and press the
STORE key.
When the | CANCEL | key is pressed during'
storing, the stored numerals are cleared
(blank).
7 | Press the | END key.
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Operation 22 . Cassette Taper Recorder

This operation is used to save the contents stored in the robot into a tape and

to store the contents of the tape into the robot when necessary.

(O Before the operation:

L.

Install an adaptor to the power source of the tape recorder to operate it
with 100VAC.

Dry cells can be used, but you are not really sure as to whether they thve
sufficient capacities to play the tape recorder after it is not used for
certain time.

The motor may not rotate smoothly and properly so that tape cannot record

the sound properly.

Use the connector cable provided with the robot. This cable looks alike

the commercially available cable, but the inside is different.

Code No. of cable: RP-020B IM

Tape recorder

Use SONY tape recorder, TCM-858.

* If other tape recorder is used, characteristics of the robot and the
tape recorder may not agree.

Tape

The RT-60LN tape is recommended. This is a normal 60 minutes tape of low

noise. Metal tapes dedicated to recording music and chrome tape cannot be

used.

If you record the contents of the memory of the robot into the tape, the

contents of the memory of the robot remain.

If a cassette tape recorder for computer is used, set the potentiometer

scale to about 70 to 80% bf the maximum level. If set to the maximum the

sound will be distorted.
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Three operations are available for communications with the cassette tape

recorder.
O Record the contents of the robot into a tape. SAVE
O Verify the contents of the robot with the VERIFY

contents of the tape

O Load the contents of the tape into the robot. LOAD

O  “ALL” and “SELECT” functions can be used for these operations.
ALL : Used to load or save the contents of the robot or the tape.
SELECT : Used to load or save only the necessary part of the
contents from or to the robot or the tape. (Any number of

contents)

——>— Replay by ALL operation
ALL SAVE -———=> Replay by SELECT operation
SAVE BY SELECT ——— Replay by ALL operation The ALL operatidn meéns

the whole part recorded
‘—> Replay by SELECT operation by the SELECT operation.

Either operation can be used.
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8.

Tape

conditions

10.

Notes on tape

G

Keep tapes apart by 10
scales of the counter.

Tape can be used in parts, but the scale
of the counter when the tape is started

should be memorized.

Sound ----eeeees | Beep - | Beep
s Z. Z. Z. Z
<§:> Ending <j§>
Contents ™~<-y Starting Data sound sound
sound
“From the From a time the
start of “SAVE FINISHED”
tape is displayed on
Varies with the the CRT screen
Length -—------- F1 start contents recorded. to a time the
— tape is stopped.
Approx. 10
seconds
before
pressing

Control

» The place where the tape recorder is used must be free from dust,

debris, and magnetism.

» For easy control, record programs by SELECT.

- When saving data, keep the record of the data also.

« For easy control, record the “program number and part number” in your

voice before saving the tape.

in the tape.

3—54 -

When the contents of the tape are loaded into the robot, the welding

conditions of the initial conditions are changed to the contents recorded



Connection of Cassette Tape Recorder

@® To read programs from the cassette tape and to check memory and tape:

Connector cable

dl-\\N

To motion
terminal
| ®
To microphone [CMT, OUT]
terminal Connect to [Monitor terminal

or [Earphone terminall.

@® To save programs into the cassette tape:

N

jo?

:

| D
To motion
terminal

To microphone ‘
terminal N\ [CMT, IN]

onnect to [Microphone terminal
\ <SS 00

Connector cable
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Saving Programs into Cassette Tapes

Write into a cassette tape and save all the contents stored in the control unit
or the contents of selected jobs, programs, ASS SEQ, AES SEQ, LIBRARY, and
system setting.

¥ When recording on a used tapé, delete the recorded data by five to six scales

of the counter from the starting position.

Method of operation Response of display

Completely rewind the tape of the tape recorder,

set the sound volume potentiometer to [MAX]

TAPE

position, and the tone quality to [HIGH]
position.
Use a special cable provided and connect the

“microphone terminal or CMTIN terminal” of the SELECT OPERATION MoDE

F r2 F3
SAVE LOAD VERIFY

tape recorder to the “microphone terminal” of

the interface panel.

Press the | END key of the panel to show the

initial disptlay.

Press the |F4| [TAPE PRINT] key.

Press the | F1| [SAVE] key.

To save all the data, press the | F1| [ALL] key.

TAPE
To save the necessary data only (for example, to
08 SAVE o
save only 2 and 4 of a program) press the PROGRAM °
ARC START SEQ. 13
ARC END SEQ. . <]
[SELECT] key. LIB NO. o
SELECT OPERATION MODE
F1 F2 T3 Fd4 FS
ALL SELECT ORIGIN SYSTEM NEXT
] DATA DATA REY

- 3-56 -




No.

Method of operation

Response of display

-3

To save the origin data (ORIGIN OFFSET, ORIGIN

CORRECTION), press the | F3| key. To save

[ORIGIN DATA}, SYSTEM DATA (LIBRARY TABLE, WIRE
INCHING, WELDER CHARACTERISTIC, WEAVING TABLE,
CONTENTS OF ADV. FUNC., CONTENTS OF OPTIONAL
CONNECTION, TOOL OFFSET, and SOFT LIMIT (speed

limit), press the |F4 | [SYSTEM DATA] key.

To save the coordinate data (rigistered data of

the user coordinate system), press the | F5

[NEXT KEY] key and | F1 | ([COORDINATE DATA].

To save the welding data, press the | F5| [NEXT

KEY] key and | F2 | [WELDING DATA] key.

Note that the | F2 | [WELDING DATA] is displayed

only when the work data bank of the optional

function is being used.

[f the keys other than the | F2 | key is selected

in the above case, proceed to the operation
No. 10.

In the case of [SELECT], enter the data number

to be saved.

JOB STORE

PROGRAM STORE

ASS SEQ. STORE

AES SEQ. STORE

LIBRARY STORE
(Press 1he function (Enter witJ the numeral
key.) keys. )

Up to 20 data can be entered with the data

number at one operation.
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No. Method of operation Response on lamp

8 | After the setting is over, press the | F4 | [SET-

UP END] key.

9 | Press the [RECORD] button of the tape recorder

and allow the tape to run by 5 to 6 scale of TAPE
the tape counter. son BAVE
PROGRAM o
. . . . . . ARC START SEQ. [
This is done to avoid writing into the leader ARC END SEG. °
LIB NO, o

tape.

START TAPE RECORDER AND PRESS F1

F1
START

10 | Press the |F1| [START] key.

Number of files are displayed dufing

Start saving into the cassette tape transfer.
NOTE:
A Saving finished. To end saving during saving operation,

press the | F5 | [CANCEL] key of the

11 | “Please check”. is displayed on the CRT screen. | panel.
Turn OFF the [RECORD] button of the tape

recorder.

12 | Proceed to the verification of the memory tape.

Data that are saved in the cassette by the [ALL] operation are all the contents of jobs,
programs, ASS SEQ., AES SEQ., and LIBRARY.
Welding conditions, tool offset, soft limit and speed limit in the system setting.

Note that the origin offset and origin correction of the system setting are not saved.
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Reading (loading) from Cassette Tapes

With this operation, the contents written and saved in a cassette tape are

stored in the control unit.

No. Method of operation Response of display
1 | Rewind the tape of the tape recorder completely,

set the sound volume potentiometer to [MAX] and

the sound quality potentiometer to [HIGH].
2 | Use the special cable provided to connect the

[Monitor terminal or the CMT-OUT terminal] of

the tape recorder to the [Monitor terminall of

the interface panel.
3 | Press the | END key of the panel to show the

initial display.
4 | Press the | F4 | [TAPE PRINT] key. oo T e K
5 | Press the |[F1| [LOAD] key. Hie e ° ’
6 | To load all data, press the |F1| [ALL] key. A seller opffnv syffes ki

To load only the necessary data (for example, to

load only 2 and 4 of a program), press the | F2

[SELECT] key. To load the origin data (ORIGIN

OFFSET, ORIGIN CORRECTION), press the |F3

[ORIGIN DATA] key.

To load the system data (LIBRARY TABLE, WIRE
INCHING, WELDER CHARACTERISTICS, WEAVING TABLE,
CONTENTS OF ADVANCED FUNCTION, CONTENTS OF
OPTIONAL CONNECTION, TOOL OFFSET AND SPEED

LIMIT), Press the |F4 | [SYSTEM DATA] key.

- 359




No.

Method of operation

Response of display

To load the data of the user coordinate system,

press the | F5| [NEXT KEY] key and | Fl

[COORDINATE DATA) key. To load the welding data

of the work data bank of the optional function,

press the | F5 | [NEXT KEY] key and | F2

[WELDING DATA] key. Note that the | F2 | [WELDING

DATA] are displayed only when the work data bank

function is being used.

If the | F2 | key is selected in the above

operation, proceed to the operation No. 10.
In the case of [SELECT], enter the data number
to be loaded.

JOB STORE

PROGRAM STORE

ASS SEQ. STORE

AES SEQ. STORE

LIBRARY STORE
(Press 1he function (Enter witg\the numeral
key. ) : keys. )
Up to 20 data can be entered with the data

number at one operation.

After the setting is over, press the | F4
[SETUP END key. |

Press the [PLAY] or the [LOAD] button of the
tape recorder and allow the tape to run by 3 to
4 scales of the tape counter. This is done to

avoid writing from the leader tape.

TAPE

JOB
PROGRAM

ARC START SEQ.

ARC END
LIB NO.

LOAD PASS
o

o

SEQ.

e o o o o
o o o

START TAPE RECORDER AND PRESS F1)

Fi
START
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No. Method of operation Response of display
10 | Press the | F1 | [START] key. Number of files read (loaded) and the
number of passed file No. are
displayed during transfer.
Start reading (loading)
from the cassette tape. NOTE:
To end saving during saving operation,
A Reading finished. press the | F5 [CANCEL] key of the
panel.
11| “Please check.” is displayed on the CRT screen.

Turn OFF the [PLAY] button of the tape recorder.

Proceed to the verification of the memory tape.

When reading (loading) from the cassette, if the number in the robot and the number of
the cassette coincide, the number in the robot is given the precedence and the reading
(loading) from the cassette is passed. With the reading (loading) from the cassette in

the operation mode, the origin data and system data cannot be loaded.
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Verification of Memory Tapes

The verification is used to make sure that the contents written and saved in the

cassette tape and the contents of the storage area of the control unit conincide.

[f the tape is scratched or the tape rolls up debris,

are not normal and the robot will not accept the tape when loading.

tape is verified for normal conditions.

the contents of the tape

Be sure the

No. Method of‘operation Response of display
1 | Completely rewind the tape of the tape recorder,
set the sound volume potentiometer to [MAX] and
sound quality potentiometer to [HIGH].
2 | Use the special cable provided to connect the
[Monitor terminal or the CMT-OUT terminal] of
the tape recorder to the [Monitor terminal] of
the interface panel.
3 | Press the | END key to show the initial
diaplay.
4 | Press the | F4 | [TAPE PRINT] key.
5 | Press the | F1| [VERIFY] key.
6 | To verify all data, press the |F1| [ALL] key. TA”

To verify the necessary data only (for example,

to verify only 2 and 4 of a program), press the

F2 | [SELECT] key. To verify the origin data

(ORIGIN OFFSET, ORIGIN CORRECTION), press the

F3 | [ORIGIN DATA] key.

Jos

PROGRAM

ARC START SEQ.
ARC END SEQ.
L1IB NO.

CBECRE
o

o

o o o

SELECT OPERATION MODE

Fi
ALL

F2 F3
SELECT ORIGIN
DATA

F4
SYSTEM

DATA

FSs .
NEXT
EEY
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No.

Method of operation

Response of display

-1

To verify system data (LIBRARY TABLE, WIRE
INCHING, WELDER CHARACTERISTICS, WEAVING TABLE,
CONTENTS OF ADV. FUNC., CONTENTS OF OPTIONAL
CONNECTION, TOOL OFFSET, and SPEED LIMIT), press

the | F4 | [SYSTEM DATA] key.

To verify the data of the user coordinate

system, press the | F5| [NEXT KEY] key and

F1| [COORDINATE DATA] key. To verify the

welding conditions of the work data bank, press

the | F5| [NEXT KEY] key and | F2 | [WELDING

DATA] key.

Note that the | F2| [WELDING DATA] is displayed

only when the work data bank function is being

used.

If the keys other than the | F2 | key is selected

in the above case, proceed to the operation
No. 10.
In the case of [SELECT], enter the data number

to be verified.

JOB STORE

PROGRAM : STORE

ASS SEQ. STORE

AES SEQ. STORE

LIBRARY STORE
(Press 1he function (Enter witg\the numeral
key. ) | keys. )

Up to 20 data can be entered with the data

number at one operation.
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Method of operation Response of display

After the setting is over, press the | F4

[SETUP ENDJ key.

Press the [PLAY] or the [LOAD] button of the
tape recorder and allow the tape to run by 3 to
4 scales of the tape counter. This is done to

avoid writing from the leader tape.

Press the | F1| [START] key. The number of files is displayed

during verification, and the number of

Verification starts. _ files passed is displayed during

loading.

NOTE:

V¥ Reading finished.

When the ORIGIN DATA and SYSTEM DATA are
To end verification during

verified properly, the program returns to the
verification operation, press the

operation No. 5.
F5 | [CANCEL] key of the panel.

V¥ In case an abnormality occurs such as:
[ %%%SAVE VERIFY errorkkx ] or
[ %xxLOAD VERIFY*%x ],

Press the | CANCEL | key. .

The program is saved or read (loaded) again.
SAVE : Refer to 3-56.
LOAD : Refer to 3-59.
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No. Method of operation Response of display
11| To retrieve the contents of the file passed,
perform the following operations.
Press the | Fl | [YES] key.
Then, select the | F1 | ~ | F4 | keys.
If retrival is not necessary, press the |F2
[NO] key.
12 | The CRT screen gives you the message [Press the
END key. ].
13 | Press the | END key of the panel.

1. In case of some trouble, possible causes and countermensures are as following.

(1). Commercially available connector cable was used.
(2) Tape with scratches was used.

(3) Dust attached to the tape while recording.

(4) Dust attached to the tape while verifying.

(5) Starting position was not correct.

(6) 0ld dry cells were used.

2. In'case verification will not start for a long time, possible causes include

the following.

(1) Poor connections between the robot and the tape recorder.

(2) Potentiometer is set to LOW.

(3) The sound is not recorded by incorrect tape operation.




Trouble shooting of errors

An error Check the error again. {--;----3 0K cause (4)
occurred. :
o3 Not OK |--3{ Causes  (2)3)5) 1 Re-
7 that occurred at record.
the same previous
position
: At the position
----> different from > Check
: the previous again.
position
J M
0K cause (4) Not OK
Re-
record.
|
¥
Re- > Check the error. |--:---- > 0K cause (3)5)
record.

Not OK causes

(1X2)6) > Replace with

d NEw one.

---> [f unable to correct, tape
recorder is defective.
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Operation 23 : Printer (Optional function)

An operation used to print on the brinter the contents stored in the robot.
O Before the operation
1. Printer
Use the printer model VP-550 made by Epson. Before printing the contents
stored in the robot, verify that the printgr operates properly using the
self-testing function incorpreated in the innter. For the self-testing

function, refer to the instruction manual of the printer.

2. Printer voltage
Take the printer voltage from the AC outlet of the plant. The 100VAC
receptable of the robot is intended specifically for the power source of
the cassette recorder. Do not use it for taking printer voltage.

[f used, blown fuse can result.
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3. General specification of printer

[tems

Specification

Printer interface unit

YA8003UP

Applicable printer

VP-550 (Epson) * recommendable, used in Japan

Printer dip switch setting

SW1 -1 OFF
e —
- e
" OFF
50 OFF
5 OFF
T OFF
5 OFF
I T OFF
2 i OFF
31 OFF
¢ OFF
5 OFF
5 OFF
T OFF
B OFF
Pormat

‘Same setting made at the factory before shipment

Selection of grade of alphanumeric character and Kana (High
grade)

Designation of printing direction of graphic and extended
cascade printing (invalid)

10 inch fan fold format

Cartridge ribbon

Cartridge ribbon for Epson printer (black). Type #7753

Overall dimension of printer

445 X 347 x 140 (W X D X H)

Weight of printer

Approx. 6 kg

Current voltage ACI100V==10%
Rated current 1. 8A
Power consumption 32W

Operating environment

Temperature : 5°C to 35°C. Humidity : 10% to 80%

(no dew condensation)
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4.

Preparation of printer for printing
(1) Connecting the power and printer cable
Connect the printer cable to the connector provided in the cassette box
of the control unit as show below. Connect the power cable to a AC
outlet in the plant. Do not connect the power cable to the 100VAC

receptacle provided in the cassette box because flown fuse will result.

(2) Setting the paper
Set the paper parallel with the printer to allow positive paper feeding.
For the type of the paper, refer to the instruction manual of the

printer.

(3) Supplying the power
After the power is supplied to the printer, supply the power of the
robot control unit.

- 3-6% -—



Printing on the Printer

This operation is used to print the contents of the data registered in the

control unit.

LIBRARY, PRODUCT DATA (JOB REG., ACCUMUL. TIME, ORIGIN MARGIN), and system data

Such data are jobs, programs, sequences (ASS SEQ., AES SEQ.,

(WELD COND., ADV. COND., OPTIONAL CONNECTION, ROBOT OFFSET).

No. Method of operation Response of display
0 Verify that the printer connection, paper
INIT.SET:OPTION SETUP
setting, and turning on the power are properly bRy 10 fee o YES)
accomplished. ’ ,u;,”;’;z;g”ég" m”:: g S’% %gg g
& (Ne  ¥E )
: : : oy iens e (8 3R
Verify the optional settings.
Verify that the printer is set in [YES] mode
by confirming the proper system setting and
| optional connection of the printer. Uless the }
H
printer is set in [YES] mode, the printer TELRET opmmaTzon woos
. ' : PLAY  TELGE EnIT TJ:\z:e wiir
. PRINTER KEY
cannot print data.
1 Press the . | END key of the panel to show
the initial display.
2 Press the |F5| [NEXT KEY] key.
3 Press the | F4 | [INITIAL SETUP] key..
4 | Press the | F3| [OPTIONAL FUNC.] key.
Verify that the printer is set in [YES] mode.
5 Press the | END | key of the panel to show STLICT OPERATION MODE

the initial display.

F1 F2 F3
TAPE PRINT FLOPPY




Response of display

No. Method of operation
Printing procedures PRINTER 1
6 Press the | F4 | [TAPE PRINT] key.
7 Press the F2 [PRINTER] key. SELECT CONTENTS PRINTED oOUT.
Unless the printer is not set in [YES] mode by 188 eabbnan sEL, rpcdyer sybion
means of the optional connection, the screen
for selecting the | F1| [CASSETTE] key and
the | F2 | [PRINTER] key will not be
displayed. |
8 Press the | Fl1 |~ |F5| keys and select the

contents to be printed.

Press the |F1| [JOB]) key.

Press the | F2 | [PROGRAM] key.

Press the | F3!| I[SEQ.] key. ------------
Press the | F4 | [PRODUCT DATA] key.
Press the | F5| I[SYSTEM DATA] key.

-> Contents of the selected job .can
be printed.

-> Contents of the selected program
can be printed.

-> Contents of the LIBRARY, ASS SEQ.
and AES SEQ. can be printed.

-> Job register, accumulated time and
origin margin can be printed.

-> Contents of the welding conditions,
advanced function, optional
connection and robot parameters
can be printed.




No. Method of operation .Response of display

Printing of jobs

PRINTER

9—1 | Press the | F1| [JOB] key.

10— 1 | O To print all the jobs:

Press the Fl [ALL JOB] key' INPUT JOB NO. PRINTED OUT

F)
ALL
JOB

O To print selected jobs:

Enter the job number and press the

STORE key of the panel.

11— 1 | O Determine whether you select the exploded

PRINTER

list.

Press the | F1| [YES] key.

O Not to select the exploded list:

DO YOU REQUIRE EXPANDED FORM?

Press the | F2 | [NO] key. vE 153

¥ The exploded list is used to print all

calling commands used in the job or program.

12— 1 | Press the |[Fl| [START] key.

Printing starts. PRINTER

PLEASE START

Fl
START
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No. Method of operation Response of display
gProcedures for stopping printingi
Press the | F5| [CANCEL] key.
O To continue printing:
Press the [YES] key, Do You :Z:T‘;::: PR:NTXNG :Z:Don ‘cmoczu
Printing starts again. = ”
O Not to continue printing:
Press the [NO] key.
The screen returns to one for selecting
the | F1| [ALL JOB] of 10-1 or the one
for entering the job number.
Printing of programs
9 — 2 | Press the | F2 | [PROGRAM] key.
10— 2 | O To print all programs:
Press the | F1| [ALL PROGRAM] key.
(O To select a program for printing:
Enter the program number and press the ’
STORE key of the panel. JIL
11— 2 | Determine whether you select the exploded list.
Press the | F1| [YES] key or
the | F2| ([NO] key.
12— 2 | Press the | F1| [START] key.

Printing starts.




No.

Method of operation

Response of display

10— 3

11-3

12— 3

Press the

Printing of sequences

F3 | [SEQ.] key.

Select the sequence you want to.print.

Press either of the |FI

F2 | [ASS

[f ydu press the | Fl

SEQ. ] key or | F3

O To print all LIBRARY data:

Press the | Fl

When the [ASS SEQ.] key is selected, the
[ALL ASS] mode becomes valid, and when the

[AES SEQ.) key is selected, the [ALL AES]

mode becomes valid.

[LIBRARY] key,

[AES SEQ.] key.

(LIBRARY] key:

[ALL LIBRARY] key.

() To select the LIBRARY for printing:

Enter the LIBRARY number and press the

STORE

key.

- When the [ASS SEQ.] key is selected, enter

the ASS

SEQ. number.

When the [ASS SEQ.]

key is selected, enter the ASS SEQ.

number.

When the [AES SEQ.] key is

selected, enter the AES SEQ. number.

Press the

F1 | [START] key.

Printing starts.

PRINTER

SELECT CONTENTS PRINTED OUT.

F1 F2 F3
LIBRARY ASS AES
SEQ. SEQ.
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No.

Method of operation

Response of display

10— 4

11—4

Press the

Printing of product data

F4

[PRODUCT DATA) key.

Select contents you want to print

Press either the

F1| [JOB REG.] key or the

F2 | [ACCUMUL TIME] key.

In case an DC servo type aux - axis is

connected, the

displayed.

Press the

F1

F3 | [ORIGIN MARGIN] is

[START] key.

Printing starts.

PRINTER

SELECT CONTENTS PRINTED OUT,

£y F2
OB ACCUNUL
EG, TIME
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No. Method of operation Response of display
Printing of system data

9 —5 | Press the | F5| [SYSTEM DATA] key. PRINTER

10— 5 | Select contents you want to print.
Press either the | F1 | [WELD COND.] key, | F2
[ADV. FUNC.] key, |F3 | [OPTIONAL CONNECTION], s;;::: co;‘;;:” ;;%g;:n ;;g;,

F4 | [ROBOT OFFSET] key.
11—-5 Presé the | F1| [START] key.

Printing starts.




Measures to be taken for errors occurring during printing

(1) When the paper runs out during printing, the following error message is
displayed.
= ¥%¥Cannot print. ¥*x
(2) In this case, the following messages appear on the CRT.

(O Message = Do you continue printing ?

O Function = |F1| « » « « « [YES]

F2| « « -« « [NO]

(3) After causes of the error have been removed:

Press the | F1 | [YES] key, and the printing starts again.

Press the | F2| [NO] key, and the printing is discontinued.




Operation 24 : Shift Function

In case the teaching program does not match the workpiece due to reasons such as

changing the torch,

programs.

this operation is used to perform the parallel shift of all

No. Method of operation Response of display
0 | Perform this operation in the teaching mode. T T T
2 | Press the |Fl1| (CONVERT CORRECTION) key. InaNs,  nou: cobior  wERr
3 | Press the | F2| (PARELLEL SHIFT) key.
4 | Enter the program number and press the [STORE]
key. \ INPUT PROGRAN NO. ’
5 | (1) To save the program entered by the operation
No. 4:
Press the |Fl | [YES] key, enter the number TEACR et 7
of the program to be generated, and press
the | STORE key.
(2) To shift the program entered by the W:U wizmam '
operafion No. 4: —
Press the | F2| [NO] key.
6 | The robot asks you the number of programs and TS prmmEmemm—ref
the distance of programs to be shifted by the '"':':'z::;:: """""""""
Cartesian coordinate. The coordinate used in Crer s wes smier
this case is the same as that for the MDI of the o
operation No. 36.
7 | Enter the numerical values and press the
STORE key. Verify correctness. If not rreres voes smome o
correct, press the [CANCEL] key and start cahies
operations from the operation No.6.
8 | Press the [STORE] key.
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{Cautions>

This robot is a teaching playback robot. Therefore, there may be some
differences between the shift data (numerical values) and the amount shifted
by the actual robot motion. Consider that the amount of shift caused by the
MDI is a tentative target.

To perform more accurate shifting:

O Actually move the robot from the original position to the position to be
shifted in manual operation mode, read the shifted amount from the
coordinate list, and use the reading as an input of the shifted amount.

O Shift the robot once, observe the difference from the actual position of
the workpiece, and make fine shifting adjustment again.

After the robot has been shifted properly, verify the teaching position and

robot operations, and if necessary, correct the position, before operating the

robot.



<NOTE>

In case errors occur in the parallel shift operation, the following takes
place.

(1) If the teaching point is shifted and the robot moved out of its
operating range, discontinue shifting in the step where the error
occurred, and return the teaching point of the step where the error
occured to the previous value.

In case of an operational error, the number of the step iﬁmediately
before the step where the error occurred is displayed.
The following is an example where the step 4 of the program 10 is

outside the robot operating range, resulting in an error.

Teaching: Parallel shift : Program 10

Error Step
7 3

A step that cannot be operated exists. Operation is discontinued.

(ii) In case the robot moved out of its operating range of between the
teaching points after shifting or a grammatical error occurs:
In this case, the teaching point will not return to the value before
shifting the robot.
The following is an example where the an operation error occurrd in the

step 7 of the program 10 and a grammatical error in the step 4.

Error Step No.
7 6
40 4

Errors occurred.
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CHAPTER 4

Functions and System Applied Operation

(Advanced Section)

In this Advanced Section, system settings and control display
necessary for teaching and playing of the robot are described.

Operations to start PANA ROBO externally are also given, in

which PANA ROBO is combined with peripheral jigs.




System Setting

System setting is used to set various parameters of the robot and its systems.

Standard robot parameters are set at the factory. Once the parameters are

set after the robot is installed, it is not necessary to make additional

settings except for changing the welding conditions and for making other

necessary changes.

Items and general contents that can be set in the system are as follows.

1. Welding conditions (Setting of various conditions related to welding):

a.

b.

LIBRARY table

Condition menu (AJO, CJO conditions)

WIRE INCHING ——— Wire inching (High, low)
Welder Method of input welding current and voltage
characteristics

(Direct/code)

Direct: Welder used, wire diameter,
~ characteristic table correction
Code: Max. output code, output correction

WEAVING TABLE

Menu of weaving frequency and end point timer

WELDING DATA (Optional function)

2. Expansion function [ADV. FUNC] (Presence of robot expansion function and

setting of detailed conditions of robot)

a.

b.

ROBOT AXIS ———— Valid/invalid of teaching box [ROBOT AXIS] key
TEACH INTERLOCK

Valid/invalid of input of teaching interlocking
HOME POSITION RETURN—Designation of home position output terminal
and origin return operation in home position

return operation

DESIGNATED JOB Designation of job for starting from the home

position



e. RT OPERATION RANGE — Designation of direction and angle of RT axis
MONITOR
and operation range monitoring and input/output
terminal for monitoring
f. INTERVAL TIMER ——— Setting of terminal used as an interval timer
OUTPUT
output and setting of ON time and OFF time.
g. INTERLOCK QUTPUT —— Setting of output terminal to indicate that the
interlock is effected when commands H-0, H-1,
H-2, H-4, are executed.
h.  WELD OFF OUTPUT —— Setting of output terminal to indicate that the
robot is in WELD OFF state.
j.  PANEL OPERATION —— Setting of output terminal to indicate that the
OUTPUT - ‘
designation of operation is on the [panel] side.
k. PALY INTERRUPT ——— Setting of output terminal that must be turned
off and setting of input terminal for forced
ending, used for stopping the robot temporarily
and to end its play forcibly.
I.  QUICK TRACE —— Setting of the key for moving the robot quickly
in tracing mode between the welding sections.‘
m.  CTRL —— - HamamTyBaHHS KHOTKY Ui KEPYBaHHS BMxinHMMM CUT'HaJaMi B

‘ pexuvax TEACH ma PLAY 3a DONOMOTON HaBYAJIBHOTO MYJbTA.
Ha TyJbTy HABUAHHA

Optionai connection (Setting an optional unit for connection/non-
connection)

a. Printer

b. Expansion input/output

c. External memory

d. Arc sensor

e. Communication port



f. External axis (6 axes of Gl through G6)
Setting an optional unit for connection/non-connection, and external
axis of above are used for setting the constant and parameters related
to the robot operations.
g. Welding data bank
NOTE: Optional setting are either provided by the factory before
shipment or by our serviceperson at site. Users are requested

NOT to make any of such setting.

ROBOT OFFSET (Setting of the constant of the robot manipulator and its
parameters related to the robot operation)

a. ORIGIN OFFSET

Definition of origin offset

b. TOOL OFFSET ——— Setting of tool (torch) offset data.
c. ORG. CORRECTION —— Setting of origin correction data.
d. SOFT LIMIT ——— Setting of soft limit data (limit of operating

range of each axis)
e. LIMIT SPEED ———— Setting of speed limit in teaching and

confirmatior modes.

f. JOG ‘ Setting of robot movement in JOG FEED mode.

MEMORY CLEAR (Used to delete all data taught)
a. ALL CLEAR ——————— Used to delete JOB, PROGRAM, ASS SEQ., AES SEQ.,
| LIBRARY, and returns the system setting data to
the standard value.
b. FILE CLEAR ——— Used to delete all JOB, PROGRAM, ASS SEQ. and
LIBRARY which are cleared of teaching. System

setting data do not change.



Operation 28 : System Setting

With this operation, parameters of the robot and system can be changed in the

system setting mode.

No. Method of operation Response of display
0 | This operation is used to perform operations
from the initial mode (Initial display). INIT.SET:
1 | Press the | F5| [NEXT KEY] key.
2 | Press the | F4 | [INITIAL SETUP] key. SELECT SET uP conp.
3 | Select the content you want to set.
Press either of the function key
F1|~|F5
FI | [WELD COND] ommmssersmsmoommoeoooeeeeees > (1) Welding condtions
F2 | [ADV.FUNC]  memrmrmmmmmmmmemeo oo > (2) Expansion function
F3 ] [OPTIONAL CONNECTION]  ---omemermeemmmmoeomomogomeeee > (3) Optional connection
F4 | [ROBOT OFFSET]  eemmemrmmmemmmmmmmemoe e > (4) Robot parameters
F5 | [MERORY CLEAR] ~  reeeemmemmmsooooomengoooeee > (5 Memory clear
Display are changed according to
the contents selected.
These changes will be explained on
the subsequent pages.
4 .
Set the data of the selected items.
5 | Press the | END key. The display returns to the initial

display (mode selection).

SELECT OPERATION MODE

Pl F3 Fa
PRODUCT COMMUNI INITIAL
DATA TU.

ESs
NEXT
CATIONR SETUP KEY




1. Welding conditions ( | F1 | [WELD COND} is selected)

No. Method of operation Response of display
0
1 | Select the item you want to set.
Press either of the function keys SELECT SET UP COND.
F1 |~ | F4 TREDe  YAREiwe NERRER VEAYE
F1| [LIBRARY TABLE] oo > a
F2 | [WIRE INCHING] e > b
Refer to examples of
F3 | [WELDER CHARACTERISTIC] -------s-ersmmrormommommngonenes > ¢ ¢ display shown on
subsequent pages.
P4 | [WEAVE TABLE) ~  eeeeeeeee R B >
F5 | [WELDING DATA] = s-ommmmmmmmmmmmemee e > e
{Contents of each item are
displayed.
2 | Use the corsor keys <i:> <::> <i:> <::> to
change the blinking positions and enter numeric
values.
For the item of the welder characteristic, ]
it is necessary to select the function keys.
3 | Press the | STORE key.
4 | When the setting is over, press the |F4 The display returns to the display
[SETUP FINISHED] key. numbered on this page.
5 | Press the | END | key. The display returns to the first

display of system setting.




LIBRARY TABLE

The LIBRARY TABLE is used to store in the robot in advance the welding
conditions (AJO) and crater welding conditions (CJO) corresponding to the
menu No.l through No.5. These conditions are the LIBRARY TABLE.

By preparing the LIBRARY TABLE, it is possible to select appropriate
welding conditions and teach them together with the welding points by

pressing the [MENU SELECT] key in the teaching mode.

INIT. SET:WELD CONDITION
WELD TABLE
A J O cJ o
NO. AMP VOLT NO. AMP YOLT
(A3 (V) (A) {v)
1 230 22,0 1 100 18.0
2 180 22,0 2 120 18,0
3 200 24.0 3 180 21. 8
4 250 28. 0 4 200 24.0
E) 350 35.0 5 280 27.0
INPUT NUMBER
F3 4
OVER SETTING
RIDE D

(Data shows those set before shipment.) -

By selecting the | F3 | [OVERRIDE] key of the Library Table display, you

can change the fine adjustment data of the welding conditions.

When the override display is shown, the display of the | F3| [OVERRIDE] is

changed into the inversed display.



1-b.

When the | F1 (STANDARD)

the table below will be set.

Standard override setting

key is pressed on this display, the values of

Classification | Current (A) | Voltage (V) | Speed (%)
HIGH 10 1.0 10
MID HIGH 7 0.7 T
MID 5 ‘ 0.5 9
MID LOW 2 0.2 2
LOW 1 0.1 1

To set the value other than the stadard value, use the keys on the panel

to enter numeric values, and press the | STORE

key. Use positive

numbers and comply with the relations HIGH>MID HIG>MID>MID LOW>LOW.

The maximum current and voltage that can be entered are the same as those

of AJO and CJO, and the speed of up to 25% can be entered.

After all the setting are finished, press the

display to the LIBRARY TABLE display.

WIRE INCHING

F3 | key to return the

This function is used to designate the speed for feeding the wire using

the teaching pendant.

(Low speed)
(High speed)

Setting range :

: The speed to slowly feed the wire for the first three

seconds by pressing the wire feeding key.

: The speed to quickly feed the wire by pressing the wire

feeding key for over three seconds.

0 ~ 255

INIT. SET:WELD CONDITION

INCEING SPEED

{HIGH) 170

(LOwW) 10

INPUT NUMBER

Fe
SETTING
END

(Date shows those set before shipment.)



1-C.

WELDER CHARACTERISTIC

This function is used to enter data for designating the welding current

and welding voltage, changing the [CODE DEIG. (INPUT)] and [DIRECT DESIG.

(ABSOLUTE INPUT)] modes using the function keys

F1

and | F2

Code designation : Used to set the maximum value of the code which

outputs the maximum value to the welder.

Direct designation : Used to set the type of welder and the wire

diameter used. (OQutputting the conditions to the

welder conforms to the characteristic curve

corresponding to the type of welder and wire

diameter. )

INIT. SET:WELD CONDITION

WELDER MNODEL WELDER MODEL
cone
MAX. =~ 258 MAX, = 258
DIRECT DIRECT
WELDER WIRE/MODE WELDER
1 YD3SORF ¢ 0.9 1.2 ) ! YD3ISORF
§ YDSOORF E 1.2 1.8 ; 2 YDSOORF
0.8 1.0 a XDIHOHF
4 fnggaagj ( o.9 1.2 ) 4
5 YDSOCOHF ¢ 1.2 178 ) s
INPUT WELDER CHARACTERISTICS INPUT WELDER CHARACTERISTICS
F1 F2 Fa Fa FS F1 F2 F
CORE DIRECT GAS SETTING CEARAC.. CODE DIRECT GAS
SPEC. WIRE END EDIT SPEGC. WIR

INIT. SET:WELD CONDITION

WIRE/MODE

0.9 1.2 b
1.2 1.8 )
0,8 1.0
0.9 .77 )
2 )

1. 1.8

Fa. 143
SETTING CHARAGC.
END EDIT

(Example of display shows that is set before shipment.)

If you press the | F5| (Characteristic change) key, you can correct

characteristics for outputting commands to the welder. (In the

characteristic change mode, the display of the

inversed. )

INIT, SET:WELD CONDITION

WELDER MODEL:EDIT (¢ Y9350H§ L%
A
CORRECT 0 (A} CORRECT 0. 0 (V)

ADDRS D ADDRS D

OOWRNDNAWN-

NONORDNNONND
BRPLLLLA SR
RNANOWRIDNWNEY
QORAIRUME LN -

NNNNNRNONRS
O ph s s IO N N )
VONIBDRNONIBD>

-

F2 F3 Fs4 FS
E PAGE CURRENT VOLTAGE CEARAC.
T BACK STNDRD STNDRD DIT

— 4 — 9 —

Pl
PAG
NEX

F5

function key is

When a code is designated,
data of the characteristic

curve is not displayed.



The

10.
11
12.
13.
14.
15.
16.

Overall output characteristic can be shifted according to the corrected
current and voltage.
Example: With the current set to 300A and corrected current being 10A, the

command to the welder is equivalent to 310A.

In the direct designation mode, you can rewrite the contents of the

characteristic curve.

If vou press the | F5 | key, the operation to change the characteristic is

finished. (The display of the F5 characteristic change turns into the

normal display from inversed display.)

following are the applicable welder (characteristic) that is registered.
YD350RF 0.9 » 1.2)
YD500RF (1.2 1.6)
YD160HF - 0.8 1.0)
YD350HF 0.9 1.2)
YD500HF (1.2 1.6)
YD350HR - .9 1.2)
YDS00HR (1.2 1.6)
YD350ZC 0.9 1.2)
YD500ZC (L2 1.6)
YD350HM (1.0 1.2)
YDS00HM L2 16
YD350HP (0.9 L2
YD200HG (DC AC)
YD300THX o A0
YD300TR (DC De)
YD20ORF -~ (0.8 1.0)

NOTE: For the models YD20OHG, YD30OTWX, and TD30OTR, the changing item is not

wire diameter but for the modes (DC, AC).
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1-d.

WEAVE TABLE

You can set in advance the weaving frequency and the end point timer with
respect to the six weaving patterns. If you select the weaving patterns
and register them in the teaching mode, the frequency and the values of
the end point timer that are set on the weaving table are automatically

registered in the program according to the weaving patterns.

INIT. SET:WELD CONDITION

WEAVE TABLE

NO. FREQ. To T T2 T3 T4
(BZ) {s EC)
1 4.5 - 0.0 0.0 === -
2 4.5 0.0 0.0 0.0 === | ——-
3 0.5 0,0 0.0 0.0 wwm -
4 0.5 - 0.0 0.0 0. 0 0.0
5 0.5 -== 0.0 0,0 0.0 .0
L] 2.5 - 0.0 0.0 === ===

INPUT NUWBER

(Data shows those set at the factory before shipment. )

Range of set data
Frequency 0.1 to 5.0 (Hz) : Paftern No.1 to 5
0.1 to 10.0 (Hz): Pattern No.6
To~Ts 0.0 to 9.9 (Sec)

“ ”

(Timer values can not be set to mark. )
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WELDING DATA (Optional function)

When the joint form, thickness, bead width of the welding workpiece are

set, the optimum welding conditions are

automatically selected.

The welding conditions can be automatically adjusted finely during

operation. This allows easy accumulation and use of optimum conditions of

various welding workpieces.

INIT, SET:WELD CONDITION

SELECT OPERATION MODE

Fi F2

F4
WELD WELD SETTING
{(STNDRD) (FINE) END

WIRE : 1,2
1. PROTECT STATE:WLD-STAND (NO YES)
2. PROTECT STATE:WLD~FINE (NO YES)

(1) Work data

Four kinds of thickness and four kinds of bead width are used as the

welding data regarding fillet welded joint, lap joint and butt joint.

INIT.SET:WELD CONDITION
WIRE : 1.2
WLD-STAND FILLET
TEICK i 1.8 (MM}
2 3 (MM}
3 3.2 (MM}
4 4.5 (MM}
RICE 1.8 ey T
NO. BEAD WIDTH AMP OoLT SPEED
(MM} {A) v (M/MIN)
1 4, 2 120 18.8 0. 40
2 4.5 123 18.8 0. 43
3. 4.7 127 18.1 D. 47
“. $.0 130 19, 2 6. 50
SELECT OPERATION MODE
F1 F2 F3 Fa
CHANGE ADD DELETE SETTING
END

- 412

INIT. SET:WELD CONDITION
WIRE : 1.2
WLD-STAND LaAP
THICK 1. 2.3 (M)
2. 3.2 (MM)
EN 05 (MM
------ -,
THICE TTa a Ty TTTTTmommes
NO. BEAD WIDTH AMP MroLt SPEED
5-“)2 12(3 If‘;)ﬂ uin
2 3l 7 130 18 13t
3 41 140 195 ol 43
b als 150 0.0 ol 58
SELECT OPERATION MoDE === =====
F1 F2 Fa £
CBANGE  ADD DELETE SETTING
END




(2)

INIT,. SET:WELD CONDITION
WIRE : 1.2
WLD~STAND BUTT

THICK 1 1.8 (MM

2 2.3 (MM

3 3.2 (MM}

“ 4.8 (MM)

THICK t, 8 {(MM)

NQO, BEAD WIDTH AMP oLT SPEED

(MM) (A) 32} (M/MINY
1. 2,2 100 18.0 0, 40
2. 2.6 107 18,3 0. 43
3. 2.9 113 18. 3% 0. 47
4. 3.2 120 18,8 6. 50

SELECT OPERATION MODE
L&} F2
CHANGE D

F3 Fd
DELETE SETTING
END

Fine adjustment data

To change conditions to some extent based on the work data, it is
possible to have 100 kinds of data for making fine adjustments.
As the welding conditions to be outputted during operation, the sum of -
the set work data and fine adjustment data are outputted.

(Output of welding conditions = Welding data + Fine adjustment data)

INIT. SET:WELD CONDITION

WLD-FINE

NO., AMP ¥YOLT SPEED
(A) (373 (Md/MIN)
1 o 6.0 0,00
2 o 0.0 0,00
3 o 0.0 0, 00
4 o c.0 0.00
5 ] g. 0 0,00
6 [+] 0.0 0,00
7 o 6.0 0. 00
8 «0 0.0 0. 00
9 o 0.0 0.00
10 o 0.0 0, 00

SELECT OPERATION MODE

F1 F2 Fa
PAGE PAGE SETTING
NEXT BACK END
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2. ADV. FUNC. (When | F2

(expansion function) is selected.

No. Method of operation Response of display
0
1 { Move the blinking cursor key <i:> <::> <i:>
<i:> to [YES] or [NO]. (The above display shows data set in
the factory before shipment.)
2 | Press the | STORE key. The inversely displayéd data are
selected.
The inversely displayed data are
selected.
{To set detailed conditions>
In the functions 3 and on, if the
3 | For each item appearing on the guide display,
[YES] is selected, detailed
select conditions or enter numeric values.
conditions are set.
(Use the cursor keys to move the cursor and use
the numeral key to enter numeric values.)
4 | Press the | STORE key.
5 | Upon completing the setting of detailed [YES] and [NO] mode of the operation
conditions, press the | F4 | [SETUP FINISHED] No.1 can be selected.
key.
6 y. The expansion function has been set

Press the | END ke

and the display for the first system

setting appears.
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2-a.

2-b.

ROBOT AXIS key

YES

NO

TEACH INTERLOCK

YES

NO

In the teaching mode or the confirmation mode, the robot will
not move unless the axis moving keys and the [TRACE + (-)] key

are pressed while holding the [ROBOT AXIS] key pressed.

The robot can be moved by simply pressing the axis moving keys

or the [TRACE + (-)] key.

According to the external [STATUS INTERLOCK INPUT], the robot
play mode ié restricted.
For INPUT ON (=1): i) Teaching mode can be effected.
ii) PLAY mode cannot be effected.
For INPUT OFF (=0): i ) Teaching mode cannot be effected.
ii) PLAY mode can be effected.
(In either case, determine during mode selection according to

the [INTERLOCK INPUT] state.)

: The [INTERLOCK INPUT] state is ignored.
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2-c.

2-d.

HOME POSITION RETURN

This function is used to set the Home position (the second origin point) for

starting the next operation after the robot has completed the work for one

workpiece.

Home position output
terminal No.

Operation after
completing origin
point return

Home position
return speed

Designated job

INIT. SET:ADVANCED FUNCTION

1 ROBOT AXIS REY (v o YES )

¢ TEACH INTERLOCK ~ ((N O! ES )

3 [ROME RETURN 7 : N O (i%%];

4

5 RT MOTION MONITOR (|N © YES )

8 INTERVAL TIMER [ YES )

7 INTERLOCK OUTPUT ([N O YES )
HOME POS, CHECK OQUT. » o
AUTO ROME AFTER ORG. ( N © YES )
HOME RETURN SPEED M/MIN X ) 15,00

Fa
SETTING
END

: Used to allocate one of the general purpose output with

an output which turns ON (contact closed) when the robot
returns to the home position, and turns OFF (contact
opened) when the robot moves from the home position

after starting.

: Used to select whether or not to move the robot

automatically to the home position following the

completion of the origin point return.

: Used to designate the speed for moving the robot to

the home position.

The job designated by this item can reduce the start response time (from

pressing start sw to actual robot starting) with respect to the starting of

tobot from the home position.

INIT. SET:ADVANCED FUNCTION

ROBOT AXIS KEY ¢ [ YES )

TEACE INTERLOCK ¢ ¥ o YES )

RETURM

BOME — (o ;

RT WOTION uonxrln {

INTERVAL TIMER ({8 o TES )

INTERLOCE OUTPUT (N O YES )
3
16

SELECT SET-UP COND. OR INPUT NUMBER

F4
SETTING
END

(Job No. shown is set at the factory before shipment.)
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RT OPERATION RANGE MONITORING
This function is used to make settings related to the operation range
monitoring of the RT axis provided to avoid mutual interference when the two

robots are installed oppositly, or side by side.

INIT. SET:ADVANCED FUNCTION

1 ROBOT AX tIN O YES )
2 TEACH INTERLOCE tin © YES )
3 HOME RE;E : N g Y§§ ;
4 DESIS N
5 |RT_MOTILON _MONLTO [ ) &_EST )
8 INTERVAL MER { YES )
ki INTERLOCK OUTPUT ({N_©O YES )
CHECK DIRECTION( SIDE INTERVIEW )
RIGHT = 20,00 °
LEFT - 10.00 *
ASSIGNED 1IN s = o
ASSIGNED OUT » ]

SELECT SET-UP COND. OR INPUT NUMBER

P4
SETTING
END

Monitoring direction: Select either the [SIDE] or [OPPOSED].

Right angle : Right boundary angle (range of -150° to +150° )
‘Left angle ~ : Left boundary angle (range of -150° to +150° )
Input terminal No. : Input terminal to determine whether the other robot is

within the monitoring range (one of the general purpose
input is allocated.)

Qutput terminal No. : Inform to the other robot that the position is within
the monitoring range.

(One of the general purpose output is allocated.)



O RT operation range monitoring function
(1) Area of RT axis operation range monitoring
The area of the operation range monitoring is shown below (Fig. 1).

Either of the following can be selected.

(Right) (Left) i (Right) (Left)

<

&

| : I
(+150° ) (-150° ) ! (+150° ) (-150° )

(a) In the case of the side (b) In the case of the
opposed position

FIG. 1 : Area of RT axis operation range monitoring (Shaded portion)

(2) Setting of operation range monitoring area
For setting, use the screen for advanced function setting. of the
“INITIAL SETUP” mode.
(Details of setting>

(a) Presence of operation == [YES]
range monitoring

(b) Selection of monitoring ------ Either the side or opposite position
direction ’
{c) Right angle cereemeerermeeennens Right boundary angle

(range of -150° to +150° )

Left angle --reeereremeremeneennes Left boundary angle
(range of -150° to +150° )

(d) Input terminal No. re-reeveeees Designate one of the general purpose
input terminal No.

(Input of information as to whether the other robot is within the

monitoring area: Interferance monitoring input)
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(e) Output terminal No. «=-ee--- Designate one of the general purpose
output terminal No.

(Output to inform that the position is within the monitoring area)

Signal (output) within operation range monitoring area

At the output terminal whose number is set by the previous item are
outputted the signals such as those shown in the diagram below (Fig. 2)
corresponding to the position of the RT axis.

(Contact output that closes within the operation range monitoring area)

(Right) (Left) | (Right) (Left)

(4)

5!

N

I : I
(4150° ) (-150° ) (+150° ) (-150° )

(a) In the case of the side (b) In the case of the
opposed position

FIG. 2 : Signal (output) within operation range monitoring area

Holding operation by operation range monitoring
O Valid mode : PLAY mode
The operation is invalid (robot does not stop) even in the PLAY mode
if the teaching pendant is used for verification.
O Conditions of hold mode :
(a) Input signal exists at the terminal set by (2) of (d).
(The other robot is withing monitoring area.)
(b) Terminal set by (2) of (e) closes (position is within the
monitoring area. ).
When both of (a) and (b) above are valid, the robot is automatically

held temporarily.
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(O Releasing hold mode:
Move one robot outside the monitoring area using the teaching
pendant and restart the remaining robots.

NOTE: The robot will not move if it is restarted in the hold mode.
(5) Signal connection method
The output signal is connected to the interference monitoring input to

notify that both robots are in the monitoring area.

Interference area

» Input terminal set by the robot A. * Qutput terminal set by the robot B.

» Qutput terminal set by the robot A. > * Input terminal set by the robot B.

Fig. 3 : Connection diagram
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2-f.

Interval timer output

This function is used to provide settings related to the interval timer

output which repeats turns ON and OFF by the robot motion in the PLAY

mode.

INIT. SET: ADVANCED FUNCTION

SELECT SET-UP COND, OR INPUT NUMBER

F4
SETTING
END

Qutput terminal No.: Used to allocate the terminal (One of the general
purpose output) used as the interval timer output.
ON time : The time the output is turned ON (contact closes).
OFF time : The time the output is turned OFF (contact opens).
(The time ranges from 0.1 to 99.9 sec.)
NOTE: The interval timer output is executed by the normal output command
(0-0, 0-1). |
0-0 K : Interval timer output starts.
0-1 k : Interval timer output stops.
The output of the general purpose output terminal k starts turning

ON and OFF by the sequence command 0-0 k and ends turning ON and OFF

by the command 0-1 k.
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Interlock output

In the PLAY mode operation, the interlock output is used to provide

settings related to the output to indicate that an interlock (waiting)

state exist externally while the robot executes the gesuence commands

H-0, H-1, H-2, and H-4.

INIT, SET:ADVANCED FUNCTION

I ROBOT AX1S XEY (7o

2 TEACH INTERLOCK (n ol YES )
3 HOME RETURN (fx o YES )
4 DESIONATED JOB ([N o| yes)
5 RT MOTION MONITOR (|N O | YES )
8 INTERVAL TIMER . . (iN O | YES )
7 {INTERLOCK OUTPUT] ("N 0" [YES])

H-0, BE-2 :ASSIGNED OUT & =
He~l, H-4 ;ASSIGNED OUT 3 =

SELECT SET-UP COND. OR INPUT NUMBER

Fd i
SETTING
END

H-0, H-2: Qutput terminal NO.: Used to allocate the terminal (one of
the general purpose outputs) which turns
ON (contact closes) while executing the
commands H-0 or H-2.

H-1, H-4: Output terminal No.: Used to allocate the terminal (one of the
general purpose outputs) which turns ON

(contact closes) while executing the

commands H-1 or H-4.

(O Operation (timing of interlock output)

(1) Command H-0 ON
OFF
Interlock output
i
Execution of :
command [H-0 A] ON
‘OFF

Input terminal (A)
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(2) Command H-2 ~ON

OFF
Interlock output
1 ;
Execution of ;
command [H-2 A B] ! ON
OFF 4
Input terminal (A) :
' Designated :
i frequency
(3) Command H-1 Execution of command [H-1 A)
{ ON
OFF
Interlock output ! Designated —

time (A)

(4) Command H-4

(1) When the designated terminal input is within the designated time:

J ON
OFF
Interlock output :
; ON
OFF _I
Input terminal (A) ! Designated
time (B)

(2) When the designated terminal input is not within the
designated time:

Execution of command [H-4 A B]

v ON
OFF
Interlock output . ;
o —
: Designated :
time (B)

Input terminal (A)
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2-h.

WELD OFF output
In the PLAY mode operation, the WELD OFF output is used to provide
settings related to the output to indicate that the operation is in the

[WELD OFF] mode.

INIT, SET:ADVANCED FUNCTION

7 INTERLOCK OUTRU] (¥ o1 ES )
8 [;‘zx.n OFF CUTPUT (N6 [YEST])
$ ANEL PLAY OU { [ 7))
10 ESCAPING PLAY MODE([{N © YES )
Il QUICK TRACE KEY (N o YES )
12 CTRL KEY IN T.P. (|N O YES )
13 SEQ EDIT BY T.P. ( YES )
ASSIGNED OUT # = 14

Qutput terminal No.: Used to allocate the terminal (one of the general
purpose outputs) which turns on the output (contact

closed) in the [WELD OFF] mode.

ON
WELD OFF output
? i
Teaching pendant Teaching pendant
[WELD OFF] ON [WELD OFF] OFF
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2-1.[la”Hesip onepaliy 3 BUXOIOAMU

In the PLAY mode operation, the panel operation output is used to

provide settings related to the output to indicate that the [PANEL/EXT.]

Y pexwmmi PLAY naHesib ynpaBJIiHHS BUXOOAaMM BUKOPUCTOBYETHCS IJIA
HaOaHHS HaJjlallTyBaHb, [IOB’ A3aHUX 13 BUXOoIaMy, o0 BKa3aTH, IO
[PANEL/EXT.] yMOBM BiOTBOPEHHS BCTAHOBJIEHO B nojioxeHHs [PANEL].

INIT. SET:ADVANCED FPUNCTION

SELECT SET-UP COND. OR INPUT NUMBER

F4
SETTING
END

Homep Bux1mHOT KjieMy : BUKOPUCTOBYETHCH IJI BUSHAYEHHA TepM1HaITy
(oOoMH 13 BMXOO1BE 33TajlbHOTO NPU3HAYEHHHA), KU BMUKAETLCA
(koHTakT 3aKkpuTU) y pexvmi [WELD OFF).

Panel operation output

0 ?
Playing condition Playing condition
[PANEL] designation [EXT] designation
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2-k.

Hold of play

When holding the playing mode operation and ending execution forcibly,

this setting function is used to assign the output terminal which should

become OFF.

this section.

And the input terminal for external hold is also set at

- SET:ADVANCED FUNCTION

INTERLOCK OUTPUT (iN O
WELD OFF OUTPUT (N ©
PANEL PLAY QUTPUT ( s o
CA 4
UTCR™ T ¢
CTRL KEY IN T.P {IN ©
SEQ EDIT BY T.P ([N O

TURNS OUTPUTS OF AT
ESCAPING PLAY MODE. NO. =
TO ESCAPE PLAY MODE IS
EXECUTED BY A INPUT NO. =

SE
E

SELECT SET-UP COND. OR INPUT NUMBER

F4
TTING
ND

Qutput terminal No.

Input terminal No.:

Used to allocate the output terminal (four of the

general purpose outputs) which must be turned QOFF

when the execution of the robot playing is forcibly

ended (even if the output terminal is turned ON by

the command 0-6. )

Used to allocate the external input terminal (one

of the general purpose inputs) used to forcibly end

the execution of the robot playing.
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2-1.

Quick trace

When tracing the slow speed section, such as the welding section, the
function of the Quick trace key is used to make the robot move quickly.
Effectively set the function of this key and hold the Quick trace key
pressed. Then, press the TRACE [+] [-] key and the robot moves at the
limited speed.

While the robot is played with this key, the setting of the [ROBOT AXIS]
key is ignored. Weaving and circular weaving are operated at the

teaching speed.

INIT. SET: ADYANCED FUNCTION

T INTERLOCK OUTPUT ( YES )
8 WELD OFF OUTPUT ( YES )
9 PANEL Péi; OUTPUTK( YES ;
o 2 LAY M Q

1 BEESD)
2 )
3 H

ESCABIN (
QUICKE TRACE XEY 2
SEQ EDIT BY T.P.
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2-m. Knasima CTRL HaBUasbHOTO NyJbTa (3apas He MOXHA BUKOPUCTOBYBATH)

[Ig xj1aBima BUKOPUCTOBYETLCS IIJIS HaOaHHSA HajlallTyBaHb, AK1
KepylTh BUX1IHMM CUTHAJIOM Yy PEXMM1 HaBUaHHA Ta PeXuMi

BinTBOpPeHHsa PLAY 3a ODONOMOTO IyJIbTa HaBUYaHHS.

] XNIT. SETtADVANCED FUNCTION

SELECT SET~UP COND, OR INPUT NUMBER

Buximua nema N0: BUMKOPMCTOBYETHLCS IJIS BUI1JIeHHS

TepMiHay 3-noMix 3aranbHux Buxonis (N1, . .16).

[louaTKOBUM CTaH: BUKOPUCTOBYETLCS IJiIS BUKOHAHHSA
00OpPOOKM BIAMOBIAHO OO HaJlallTyBaHb, KOJIM YBIMKHEHO JIaMITy

[TEACH OK] raBUasIbHOT'O IIyJILTA.

(Ipukyan) : Komm Buxinmuwmit TepMinan N1 1 mouaTkoBMM CTaH
yBiMkHeHo, kyasima [TEACH 0K] BMrkae oxpemmit Buxin 1, a jjaMna

CTRL 1 BMMKAaeTECA.
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3. Optional connection ( | F3 | (optional connection) is selected)

No. Method of operation Response of display
0
RTINS U L B §
1 | Move the cursor key <::> <::> <i:> <::> on
the option key [YES) or [NOJ to blink it.
2 | Press the | STORE key. The selected item is displayed
inversely. If the [YES] key of the
[EXTERNAL AXIS G1~G6] is selected,
{In the case of the external
‘ axis Gl~ G6 is [VALID] > detailed parameters are set.
3 | Select conditions or enter numeric values of
each item.
(Use cursor keys and the numeral keys.)
4 | Press the | STORE key.
5 | When the detailed parameter setting is finished, | [YES]
press the | F4 | [SETUP FINISHED] key. Return to No. 1
6 | Press the Setting of the expansion function has

END key.

been finished and the initial display

of the system setting appears.

NOTE: Optional connection are provided at our plant before shipment or by our serviceperson
Users are not allowed to make anv optional connections. It is possible to
see the contents of [YES] or [NO! of the connection.

at site.
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4. Robot parameter ( | F4 | (robot parameter) is selected)

No. Method of operation Response of display
0
1 | Move the cursor key @ @ <<—> <—> on z%géé‘;ifé?;“” aLuES
the [ROBOT OFFSET] position you want to set.
1. ORIGIN QFFSET = coremmmresmemmessmmommnc oo > 2
2. TOOL OFFSET  oreresssmermsomrmm oo > b
Refer to examples of display
3. ORIGIN CORRECTIQN --------emmmmmemmmmemommesememmeeee > c shown on subsequent pages.
VALUE L
(Contents of each item are
4. SOFT LIMIT  mormmemommmmeees s L > d
displayed.)
5. SPEED LIMIT — cereemmsressmmmomomoomee e > e
B. JOG e > f
2 | Press the | STORE key.
3 | When the setting is finished, press the | F4 The display returns to the display
[SETUP FINISHED] key. No.0 on this page.
4 | Press the | END key. The display returns to the first

display of system setting.

NOTE: Origin offset and the origin correction are set at our plant before shipment

or set by our serviceperson at site. Users are requested NOT to make any such

settings (changes). Users can check the contents of setting.
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4-a. 3aBOICBKE 3MilleHHSa (BMCTAaBJIEHHAS HYJI1iB) .

g dyHKII1S BUKOPUCTOBYETHLCS OJII BUBHAUEHHS

IOYaTKOBOTO IIOJIOXEHHA KOXHOI oCcl poboTa.

INIT,SET:ROBOT OFFSET

ORG OFFSET
( ANGLE )

( )
RT: 0.00 ¢ [}
VA 0.00 ( o)
Fa: 0.00 . ( o)
RW 1 0.00 ( o)
Bw: - $0.,00 ( 409800 )
TW 0.00 - 512 )

[IPMMITKA. KopucTyBauaM 3aD0pPOHEHO 3M1HIOBATHY HajlalITyBaHHSA.

4-b. SMIIEHHA THCTPYMEHTY

g yHKL1S BUKOPUCTOBYETHCSH OJI9 BU3HAUEHHSI PO3M1ipiB,
noB’ a3aHuUx 3 1HCTPYMEHTOM (bakesiom), AKUN -

BCTAHOBJIETLCHA Ha 3am’ acri.

INIT.SET:ROBOT OFFSET

OFFSET

L1

L2
L3
™

420.00 (MM)
0.00 (MM)
385.00 (MM}
- 20.00 ( *)

INPUT NUMBER

F1 F4
STNDRD SETTING
END

(Data are the standard values.)

In the case of the standard torch, when the | F1{ [STANDARD] key is

pressed, the standard values are entered.
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¥ The value of L2 has the following restriction.

L3

L2< L1

130

(Unit of L1, L2 and L3 is [mm].)
Since the robot does not check the‘above restriction, please pay much
attention to the setting.
[f the value of L2 does not meet the above restriction the error message
[Cannot operate] is displayed during playing, and the robot can not move.
[f the torch offset value is changed, it causes that the movement of
the circular weaving and circular weaving become different between

play mode and the trace mode.

Should the torch offset value be changed, perform either of the
following operations.

(1) Set the torch offset value to the original value.

(2) Move the robot by trace mode to the teaching point of the
circular, weaving and circular weaving, and restore those
teaching point without changing the teaching position.

(3) Use the program editing to move the cursor to the teaching
points of the circular, weaving and circular weaving, and
restore those teaching point without changing the teaching

position.

- 4-32 -



4-c. BHAUEHHA 3ABOJICEKOI KOPEKIITI

[le naHl KOpPeKlil, SK1 BUKOPUCTOBYIOTbLCS OJIg

BUMSBHAUYEHHA I[TOYATKOBOTI'O ITOJIOXEHHA pO@OTa.

INIT, SET:ROBOT OFFSET

ENCODER CORRECT PULSE

RT: 87 -

UA: - 28% e =
FA: 1173
Rw: 57
Bw: 2886

w o © o » o

LI Y

TW? 1721

P4
SETTING
END

I[IPVMITKA.II1i mnaHl BCTAHOBJKITHLCSI Ha HAIOMY 3aBOI1 a®o HallMM
CEPB1CHMM IIPAll1BHUKOM, 1 KOPUCTyBaul HE MOXYThL BCTAaHOBJIIOBATU
abo 3MiH©OBATK 111 maHi.

4-d. SOFTLIMIT IIporpamMHe OOMEXeHHH.
[Ie nani njisg oBMexeHHs poBOoUuoTro niamnas3oHy KOXHOI oci

3a IOMOMOTOK NPOTPaMHOTO 3abe3neueHH .

INIT. SET:ROBOT OFFSET
SOFT LIMIT
« = [ ]
RT: -180.,00 - 180.00
UA: - 80.00 " 150. 00
PA: -140.00 . 150.00
RW: -200.00 M 200.00
Bw: -135,00 M 135.00
TW: -200.00 M 200.00

INPUT NUMBER

F1l Fde
STNDRD SETTING
END

( o )

o6 BCTaHOBMTM JiiMiT n$OporpaMHOTO 3abe3nedeHHd,
BMKOPUCTOBYMTE mapamMeTrpy, omnmcani B [[locibHuk 31
crneumbixaiinl.

o6 OTPUMaTHU CTaHIapTHE 3HAUYEeHH4, HAaTUCHITH
KJIaBimy p1 | [STANDARD]
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4-e. SPEED LIMIT
In the tracing mode or the confirmation mode, the speed limit in manual
mode and trace mode can be set.

[m/min. ] or (%] can be selected.

INIT,. SET:ROBOT OFFSET

SPEED LMT( M/MIN % )

15,00

INPUT NUMBER

Fl Fde
STNDRD SETTING
END

For the standard value, press the | F1{ [STANDARD] key.

The standard value is 15.00 m/min.

4-f.  JOG

The JOG mode is used to set the value of robot movement for jogging.

Standard value | Input range
HIGH 1. 00 0. 01~10. 00
MID HIGH 0.75 0.01~10.00
MID 0.50 0.01~10. 00
MID LOW 0. 35 0.01~10.00
LOW 0.20 0.01~10.00 [mm]

For the standard value, press the | F1| [STANDARD] key. The input

must satisfy the conditions (HIGH>MID HIGH>MID>MID LOW>LOW).
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5. MEMORY CLEAR (| F5| I[MEMORY CLEAR] is selected)

This function is used to delete all the contents that are taught to the

robot. Two functions are available;

(1) ALL CLEAR and (2) FILE CLEAR.

(1) ALL CLEAR

When pressed, the ALL CLEAR function deletes JOB, PROGRAM, ASS SEQ.,

AES SEQ., LIBRARY and INITIAL SETUP data. After the INITIAL SETUP data

are deleted, the standard specification values are automatically written

again.

No. Method of operation Response of display

1 | Press the | F1| [ALL CLEAR] key. The [ALL CLEAR] is displayed
inversely.

2 | Press the | 3 |, 9 |, [STORE] keys.

3 | Press the | END key.
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(2)

FILE CLEAR

This function is used to delete JOB, PROGRAM, LIBRARY, ASS SEQ./AEW SEQ.

Note that the INITIAL SETUP data does not change.

No. Method of operation Response of display
1 | Press the |[F2| [FILE CLEAR] key. The [FILE CLEAR] key.

2 | Press the | 3 |, 9 |, [STORE] keys.

3 PI’ESS the END key CLEAR JoB.PRG.LIs,Ass..AEs.
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Operation 26 :PRODUCT DATA

This function is used to display and reset the contents of production data and

the control data of the robot.

Contents : (1) Accumulted time display

(2) Number of job execution and contents of register

(3) Origin margin display (when DC motor type external axis is

used)
(4) Time

(5) Abnormality history

No. Method of operation Response of display
0 | Perform this operation in the mode selection
State. SE:.TCT OPERATION )(::E . N
1| | F5| Press the [NEXT KEV] key. -
2 F1 | Press the [PRODUCT DATA] key.
3 | Press either the following keys according to the
SEICCtEd item. ACCUMUL  JoB rine NERT
F1 | [ACCUMUL TIME] key -----------mmmmmemmmmmmmmemeengoneees R
F2 | [JOB] Key — -m-mmmmmmmmmmmmrm e > b
“F3 ¢ [ORIGIN MARGIN] key  --e--sresmmmsmmmmmmmmmmmoemen e > ¢ | Contents of respective
------- ‘ _ selected items are
NOTE: Origin Margin key is used when DC motor » displaved.
' These displays are
type external axis is used. explained on subsequent
pages.
F4 | [TIME] key ------emmmmermmommmsmmmmmmommmocmemeo g > d
F5 | [NEXT KEY] key and | F1| [ERROR ------y------- > e
HISTORY] key ’
4 | After check or reset the content, press the
END key.




d.

ACCUMUL TIME (| F1| [ACCUMUL TIME] key is selected)

This function is used to display and reset various accumulated time related

to the robot operations.

PR DATA:ACCUMULATED TIME

or 4
coue—e =

CONTROLLER ON
PLAY TI TOTAL)

no
COoONer M

Zteta> <

SELECT OPERATION MODE

rt
ACC TIM
RESET

Resetting of accumulated time : Press the | Fl 3 9

STORE keys

in that order.

JOB, REGISTER ( | F2 | [JOB, REGISTER] key is selected)

This function is used to display and reset the number of job execution and

the contents of the register.

PR DATA:JOB . REGISTER

JOoB CODNT REGISTER REGISTER
3 88 1= 258 1)= [
2 4 2= 252 12= [
3 3 3= o 13= [»]
4+ 1 4= 0 lam o
5 80 S= o 15= -4
€ o &= 0 16= o
7 [] T= [ 17= 3
8 1 8= 4] 18w o
8 [] 8= o 19= 0

10 3 10= o 20= 1]

SELECT OPERATION MODE

F1 F2 F3 F4 FSs*
JOB JOB REGSTR REGSTR NEXT
NEXT BACE NEXT BACK KEY

Press the | F1 | [JOB NEXT] key and | F2 | [JOB BACK] key to show the next or

previous page for JOB.

To show the next or previous page for Register, press the

NEXT] key and | F4 | [REGISTER BACK] key.
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To display further function keys, press the | F5| [NEXT KEY] key.

PR DATA:JOB . REGISTER

Jos COUNT REGISTER REGISTER
11w

@
o
o
L)

»

OB IAAR LN
»
“O~OQO—uA
S
'EEERE]
cococooonm
09 2 o o s 2 e
cvawavAL
EEREREEEN
ooooooooOO

10
SELECT OPERATION MODE

Wz

v

<M
-

To reset the number of all jobs executed, press the | F1 | [JOB ALL RESET]
key (“0” CLEAR).

To reset all contents of the register, press the | F2 | [REGISTER ALL RESET]
key. (“0” CLEAR)

ORIGIN MARGIN ( | F3 | [ORIGIN MARGIN] key is selected)

This function is used to display the origin margin data when DC motor type

external axis is used optionally.
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d.

DATE AND TIME ( | F4

This function is used to display the current time and date.

[TIME] key is selected)

To set the

time, press the [CANCEL] | 3

I

STORE

keys on the panel in that

order.

PR DATAITIME

CURRENT DATE/TIME:

s$0Y 8N 17D 138 42M

SELECT OPERATION MODE

F1l Fz
ACCUMUL JOB
TIME REG.

ERROR HISTORY ( | F5

selected)

[NEXT KEY] key and

PR DATA:TINME

CURRENT DATE/TIME:

INPUT YEAR _MONTE DATA BOUR MIN
02Y 8M 17D 13H 43M

p0Y 8M 17D 13H 44M

Fa
SETTING
END

F1

[ERROR HISTORY] key are

This function is used to display the history of abnormality.

PR DATA:

SELECT OPERATION MODE

Pl
ERR. N
EISTORY -4

— 4-40

PR DATA:ERROR HISTORY
LARM 15: 2Y 9M 13D 10E 12M
ALARM 15: 2Y 8M 13D 118 S50M
ALARM 14: 2Y 9M 13D 13H 18M
ALA 15: 2Y 8M 13D 13B 19M
ALARM 15: 2Y 9M 13D 13E 21M
ALA 15: 2Y 8N 13D 138 22M
ALA, 15: 2Y §M 13D 13E 23M
ALARM 185 2Y SM 14D 148 42M
ALARM 15: 2y 8N 14D 148 43M
ALARM 15 2y &M 14D 148 486M
SELECT OPERATION NODE
F1 r2 F4
PAGE PAGE SETTING
NEXT BACK END




Operation 27 : Teaching at Home Position

The home position is a position where the robot waits for starting the next

operation after the work for one workpiece is finished.

No. Method of operation Response of display
0 | Refer to No.0 of the operation 3.
1 | Press the | F2 | [TEACH) key.
2 | Press the | F2 | [HOME POS TEACH] key.
3 | (1) If the home position is not registered,
proceed to the operation No. 5. Tnen
(2) If the home position is registered, process Bour posiTiow mEeisTRaTION
to the operation No. 4. §§}§¥§§§§ Eﬁf f§§§
4 (l) To change the home position, press the Fl1 T 36 70D CRANGE TRE BOME POSITION T T
_[YES] key and go to the operation No.5. TE &
(2) If you do not change the home position,
press the | F2 | [NOJ key and return to
operation No. 2. |
5 | Press the [TEACH OK] key of the teaching [TEACH 0K] lamp : @—O
pendant.
6 1 Press the | STORE key. The message [WAIT PORISION IS
REGISTERED] appears.
T | Press the [TEACH OK] key. [TEACH OK] lamp: @—O
8 | Press the | END | key of the panel.

NOTE: Use the following functions to set the home

Move command : Command T-0 (PTP)

position.

Speed : [HOME POSITION RETURN] (advanced function) of the initial setup.
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Operation 28 : External Origin Search

This function is used to return the robot to its origin by external signal.

No. Method of operation Response of display
1 | Turn ON the power key switch of the panel and
' —u—il About one second later.
make the external power supply terminal to
short.
2 {Verify the output of the robot external control | * An contact output closes when the
output (Mode 1]*. robot is ready to return to the
origin (Servo ON).
3 | Make the external servo power supply terminals
to short.
4 | Make the robot external control input [ORIGIN ** Move the robot to a position where
RETURN] and the COM to short. ** the robot does not interfere with
the workpiece before short-
circuiting.
5 | Then, open the external servo power supply

terminals.

NOTE: Before performing the external origin search, verify that the robot position does

not interfere with the jig, workpiece and other components. Refer to the item

(1) “Origin returnable position” of the operation 2, as required.

NOTE: Always keep the power supply terminal to short during operation.

NOTE: The pulse width should be more than 0.2(sec) for the [ORIGIN SEARCHI mode

input.
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ON
Power key switch
of the panel L*_

ON

External power supply
(Input signal to the

robot) S —
; ON
Mode 1 output (OQutput !
signal of the robot) : OFF
' ON
Servo power supply : ; :
(Input signal to the ; : ; OFF
robot) I Z : :
ON
External origin return : : :
(Input signal to the E : E : OFF
robot) 1 ; l I
[7- I . N
=8 : .
= : End point
Approx. five seconds .8 g 2« of origin
Over one second 5. B O2 22 return
— — O O [ O
== L Q DLW DO
e >0 >0 >Q
<o ! cown owv ow

NOTE: When the HOLD signal is received during the external origin search mode,

the robot stops.
Then,

(1) Send a pulse of over 0.2 seconds width to the restarting terminal.
Refer to the item (i) “Origin returnable position” of the operation

2 as required.

" (2) To stop the external origin search mode, press the 'END» key of

the panel.
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Operation 29 : Starting of Pl‘ay (PLAY START) (External operation)

This function is used to start the play from an external signal and

can be started by entering the external job select starting signal.

a) External starting operation

No.

Method of operation

Response of display

In the case of the external origin search:
On completing the origin search, the contact
of the robot external control output [MODE 1]
is turned OFF, the external operation mode is
selected, and the robot is caused to wait for
starting.

In the case of manual origin search:

After performing No.6 of the operation 2,

press the | F1 | [PLAY] key.

Enter signal into the [JOB SELECT START]

terminal.

\
OPERATION STARTS
|

The robot stops after finising the work and

waits for the signal to start next work.
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To enter the job select start signal:

1. External job starting (1):
In case the [STROBE] terminal is connected to the [COM] terminal and the
power is supplied: |
Only the seven kinds of the job 1, 2, 4, 8, 16, 32, and 64 can be started by
making the (JOB SELECT START] terminal and the [COM] terminal to short.

Robot Operation of the designated JOB

Job select start

< > more than 0.2 sec

2. External job starting (2):
In case the [STROBE] terminal is not connected (open) to the [COM] terminal
and the power is supplied:
After making the necessary [JOB SELECT START] terminal and the [COM]
terminal to short, and make the [STROBE] terminal and the [COM) terminal

to short.

Robot Operation of the
designated job

Job select
start X

Job select
start Y

Strobe

0.2 i 0200

SeC Or over Sec or over Sec or Over

(Designated job No.) = (Total of the numeric values of the [No.! of.the
[COM] terminal and the short-circuited [JOB
SELECT START No. 1)
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Job select start No. | 643216 8 | 4 | 2 | 1 |Designated Job No.
Example 1 O|0I0;01010|0 Job 127
Example 2 O 010 Job 76
Example 3 O O Job 17
Example 4 O Job 1

“O" mark indicates short-circuiting to [COM] terminal.

Job reserve starting (1):

In case the [STROBE] terminal and the [COM] terminal are short-circuited and
the power supplied, 7 jobs (max.) can be reserved by short-circuiting the
[JOB SELECT START] terminal to the [COM] terminal at over 0.2 seconds
intervals. Note that the job of the same No. and the job being executed

cannot be reserved.

Job reserve starting (2):

In case the [STROBE) terminal is not connected (open) to the [COM) terminal
and the power is supplied:

Make the necessary [JOB SELECT START! terminal and the [COM] terminal to
short, and make the [STROBE] terminal and the [COM] terminal to short at

over 0.2 seconds intervals. Thus 16 jobs (max.) can be reserved.

Note that the job of the same No. and the job being executed cannot be

reserved.

Specification of reserving function.

(1) This function becomes valid, when play condition is set as “External”.

(2) The JOB of the same number cannot be re-reserved or continuously
reserved.

(3) When the work execution is finished, the functions are cancelled

sequentially.
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(4) When the reserve cancel signal is entered, all reservations are
cancelled except the works currently being executed.

(5) The reserve functions are accepted in the [HOLD] mode.

(6) When the [CANCEL] key and [END] key of the teaching pendant are

pressed in the [HOLD] mode, all the reserved functions are cancelled.

Other signals related to starting and stopping

The following input and output are available.

(1) [RESTART] input used for starting operation after effecting the [HOLD]
mode and hold operations.

(2) Contact output used to close during [OPERATION] mode.

(3) Contact output used to close during [HOLD] mode.



Operation 30 : End of External Operation

This function is used to end the external operations by changing the starting

conditions under the play conditions from the [EXTERNAL] to the [PANEL] or by

ending the operation mode.

No. Method of operation Response of display
1 | Press the | HOLD | key.
¥ To restart the operation from the Hold mode,
send the external signal to the [RESTART]
input terminal.
2 | Press the | END key and the { CANCEL | key of
the teaching pendant simultaneously.
3 | (@) To change the starting conditions to.the

[PANEL], refer to No.3 and thereafter of

the operation 5.

(b) To end the operation mode, press the | END

key of the panel.
The above procedures complete the ending of the

external operation.
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Operation 31 : ADDRESS SEARCH and Lock Operation

Address search: Used to move the robot to certain point of a program.

Lock operation: Used to lock the part of robot functions and operate the robot.

O Address search

Method of operation Response of display

Press the | F1| [PLAY COND) key.

Press the | F1 | [ADDRESS SEARCH] key.

Pres the | STORE key.

Use the numeral keys and enter the job number,

program number and step number.

Press the | STORE key.

(1) If the step number designated by No.3 PLAT:HOLDING COND. SET _
START COND. :

B 7 1
PROGRAM NO. 333
100

exists: e STEP o, 188 -
MAI.SPEED(}M/?IN %) )
The message [Address is found] appears. BoLp e . sTER

LOCK
1 /0 = ARC = ROBOT

(2) If the step number designated by No.3 does

not exist: ADDRESS NOT FOUND .

ALL
CANCEL

The message [Address is not found] appears.

Press the [END] key of the panel.

Press the | START switch.

The robot moves to the disignated step at.
the speed of 8.4 m/min. Be sure the robot
moving path is free from any obstacles.

After the robot is moved to the designated step,

the message [ADDRESS SEARCH FINISHED] is

displayed.
(1) Verification: Press the [ROBOT AXIS] key and

the [+/-] key of the teaching pendant.

(2) Operation: Press the | START switch of the

panel.
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Operation 32 : Display in Operation

Pressing the | F2

F1

F2

F2 F3
(DISPLAY

CHANGE] F4

F5

[INST DISP]

[POSIT DISP]

[ACCUMUL TIME]

[JOB REG.]

F1

F2

F3

F4

[NEXT KEY)

F5

[IN/OUT (WELD)]
[IN/OUT (BXCL.)]
[IN/OUT (USER)
INPUT/OUTPUT])

[WELD COND]

[NEXT KEY]

F1

[DISPLAY CHANGE] key displays the following function keys.

(CRT OFF]

Displays can be changed during operation by pressing the function key to show

the desired display.

1.

INST DISP

Displays the contents of the current work the robot is performing.

POSIT DISP

Displays the position of the tip of the robot.

ACCUMUL TIME

Displays the accumulated time.

JOB REG

Displays the accumulated number of JOB, and Register.
Next or previous page is displayed by NEXT or BACK key.
- IN/OUT (WELD

Displays the conditions of connection with the welding machine.

IN/OUT (EXCL

)

)

Displays conditions of basic connections of the robot to external

equipment.

IN/OUT (USER

Displays the status of the signal that can be used by users.

)
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.~ WELD COND.

Displays the conditions of the welding.
CRT OFF
Displays on the screen are turned off. Displays on the screen are shown

again by key operation other than the CRT OFF key.



PLAY:HOLDING DSP CHANGE

JOB = o PROGRAM= 4 STEP = 4
WELD COND 230 (A) 22.0(V) SPD 7.80

STEP COMM SPEED (M/MIN) SEQ. COMMAND
[} A=O 7.580
1 A-O
2 A-O
3 A=
4 A0

(INST DISP)

PLAY:HOLDING DSP CHANGE A

H
JOB = © PROGRAMe < STEP = “
WELD COND 230 (A} 22.0(V) SPD 7.5¢0
TIME
CONTROLLER ON 348. 5 (BOUR)
PLAY TIME (TOTAL) 2031.1 {(HOUR)
RC ON(TOT 3.2 (HOUR)
PLAT ME IN JOB 0.0 (SEC)
ARC ON IN J 0.0 (SEC)
ARC ON X IN JOB 6.0 %
-SELECT MODE AND/OR PRESS START.
F1 F2 F3 Fa4 FS
INST POSIT ACCUMUL JOB NEXT
D1ISP DISP ME REG. KEY

(ACCUMUL TIME)
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PLAY:HOLDING DSP CHANOE 1A B
JoB = 0  PROGRAM= 4 STEP = 4
WELD COND  230(A) 22.0(V) SpD 1. 80

X = 1005, TAINM RTw= 7.31°

Yoo 87lasMM Uae~ 2. 29"

Z = 1373 beMM Fas 23,39

U e- 378.01° Rwe 5. 86

v oa z0lm3c BWe- Dol 78"

W oe- 178810 TWe- 27 80°
SELECT MODE ANDSOR PRESS START.
. F3 F2 rs

INST POSIT ACCUNUL JOB NEXT

b1sp DISP E KEY

PLAY:HOLDING DSP CEANGE tA S
JoB = 0 PROGRAM= 4 STEP = 4
WELD COND 230 (A) 22.0(V) SPD . 7.80
JoB COUNT REGISTER REGISTER
1 B3 1= 255 11= o
2 4 2= 252 12= o
3 3 o
1
5 80 H
K] o 0 -
7 o 0
8 ) o
s ° o
s o

(JOB REG.)



PLAT:BOLDING DSP CHANGE tA 5
JOB = 0 PROGRAM® 4 STEP = 4
WELD COND 230 (A) 22.0(V) SPD 7.50

INPUT OUTPUT

WELD CURR DETECT TORCH SW
RO ARC GAS VALYVE
SETICK STICE CHECK

TORCB CONTACT
NO w1 WIRE 306G (-)
ERROR CANCEL

SELECT MODE AND/OR PRESS START,

r) F2 F3
IN/OUT IN/OUT IN/OUT NEXT
(WELD) (EXCL.) (USER) KE
PLAY:HOLDING DSP CHANGE A S )
JOB = o PROGRAM= 4 STEP = 4
WELD COND 230 (A) 22.0(V) SPD 7.50
INPUT NO. OUTPUT NO.
3 11 1 11
2 12 2 12
3 13 3 13
4 14 4 14
5 15 5 15
13 186 6 16
7 17 7 17
B 18 8 18
8 19 9 18
10 20 10 20
SELECT MODE ANKD/OR PRESS START.
F1 F2
PAGE PAGE
NEXT BACE

IN/OUT (USER)
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PLAY:HOLDING DSP CHANGE tA B
JoB = 0 PROGRAM= 4 STEP = 4
WELD COND 230 (A) 22.0(V) SPD T.50
INPUT NO. OUTPUT KO.

EMG STOP 1INPUT POWER

EMG STOP 2 RUNNING

RESERYE CANCEL BOLDING

START MODE 3

HOLD MODE 2

bk
Mty

IN/OUT (EXCL.)




Operation 33 : Program Making by MDI

(1) Selection of MDI teaching

Use the following operations to make and correct programs by the MDI

teaching.

No.

Method of operation

Response of display

Use No. 7 of the operation 19 to directly enter

the MOVE COMMAND, SPEED COMMAND, POSITION and

SEQ. COMMAND.

Use No. 10 of the operation 19 to directly enter

and correct the robot positions.

(2) Origin position and origin angle of the coordinate system:

The origin position is as shown in the diagram. The origin angle is as

stated in CHAPTER 1.

@ Cautions on MDI function

Position of origin (0, 0, 0)

(AW8010)

This robot is not designed on the MDI standard but is designed to use the

teaching as the standard.

Take note of the following:

1) When the input value of the coordinate and angle are stored, there

occurs some differences between the entered value and the stored value.

(Particularly, the second place of decimals)
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2) If the coordinate Y is stored at the same point, the already

registered coordinate X is also changed to some extent as above.
(O Position display (X, Y, Z, U, V, W)

Coordinate values (X, Y, 7) indicate the absolute position of the robot.

(See the diagram below. )

Control point: (X, Y, 7)

(AW8010)

Coordinate values (U, V, W) form a coordinate system to indicate the

position of the tool. See the diagram below.

U: A rotating angle to Z axis which includes control point, without changing
V angle. |

V: An.angle of the tool inclined from a vertical place.

W: A twisting angle of the wrist which is fixed of the tool direction.
Position of V= 0 - Position of U = 0

(Control point)




<CAUTIONS>

This robot is designed as a teaching playback robot, and therefore, there may
occur some differencese between the shift (numeric values) data entered by the
MDI and the amount of shift resulting from the actual robot movement.

For this reason, consider the amount of shift obtained by the MDI as a
tentative value.

To accomplish more accurate robot shifting, perform the following.

(O Move the robot manually from the original position to the position to be
shifted, read the amount of shift from the coordinate table, and use
such amount as the robot shifting amount. |

O After the robot is shifted, observe the difference from the actual
workpiece position, and make fine adjustment of shifting again.

After finishing shifting operation, verify the positions and operations in

the teaching mode. And, if necessary, corrert the positions before

operating the robot.
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Operation 34 : Input/Output Terminal Specification

(1) Kinds of inputs

Name of terminal

Functions

Individual input 1
2
(General purpose input) §
14
15
16

An input the user can use freely and handle
individually by generating sequences.

(16 inputs)

Welding input (Private 217

input)

Current detect
No Arc
Stick
Torch contact

No wire No Gas

Job select start

Strobe

JOB SELECT/START input used in [EXTERNAL]

mode.

Cancel input

Used to cancell job reservation.

Restarting input

Used to restart operations after hold state.

Stop input

Used to stop robot operations temporarily.

Emergency stop input

Used to effect emergency stop externally, *%

Origin return input

Used to effect origin return externally.

Operation inside shelf

When short-circuited, the maximum speed is
restricted. *

Status
input

Origin return

Not used

Teaching Input used to select the teaching mode when
the selectable terminal of the status output
is closed.

Operation Input used to select the operation mode when

the selectable terminal of the status output
is closed.

¥ The speed becomes limited speed from the next teaching point of the short-

circuited point.
** Connect the normally closed point (B type contact).
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Name of terminal Functions

If an input signal exists, the teaching mode
can be effected.
[f an input signal exist, the operation mode

cannot be effected.

Interlock
If an input signal does not exist, the
teaching mode cannot be effected.
If an input signal does not exist, the
operation mode cannot be effected.

Error cancel Used to perform [ERROR CANCEL] externally.

NOTE: O [YES/NO] of the interlock input can be designated by the “INITIAL
SETUP” mode. (Designated as INVALID before shipment from factory)
(O Errors can be cancelled only when the play condition is set to
[EXTERNAL].
(2) Input terminal equivalent circuit
(O The circuit receives the ON « OFF contact signal of no-voltage

externally.

(O External relay contact to be connected O
resistance ------ =1Q %W
chattering ------ =10 msec

O Pulse width of input signal should be 2k ZE :E
more than 0.2 sec.

Over 0.2 sec

ol

N N _|_

()< -

External

;Inside the robot control unit



(3) Kinds of outputs

Name of terminal

Functions

Individual output l
2
(general purpose output) 3
14
15
16

Individual output that can be used freely by

the user for using the sequence commands.

Welding output 209
210
211
212
213

Torch switch
Gas valve
Stick check
Wire inching
Wire retract

Welding condition output 0-3

Welding current

0-4 | Welding voltage
Qutput during operation Contact output that closes in [PLAY] mode.
Hold output Contact output that closes in Hold mode and
Emergency stop mode.
Mode 1 output Contacf output that closes in origin
returnable mode and during origin returning.
Emergency stop output Contact output that opens in emergency stop
. mode.
Mode 2 output Contact output that closes in case an error
occurs during operation.
Speed signal Speed output for HA power source
Selectable Contact output that closes to be able to
select origin return mode, teaching mode, and
operation mode.
Origin search Contact output that closes when the origin
Status search is finished.
output
Teaching Contact output that closes when the teaching
mode is selected.
Operation Contact output that closes when the operation
mode is selected.
Job select response 1 | Output of response to the external jig when a
2 | job is reserved externally.
4
8
16
32
64
Strobe
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(4) Equivalant circuit of output terminal

+ 24V * + 24V must be stabilized

TomA by a capacitor.

O * Use the relay (CR) of 24VDC
' and connect the noise

/iy | absorption diode (100, 14)

] O '
External means : Inside the robot control unit

(5) Analog terminal equivalent circuit

: REF

e ©
—_— E CNT Resistor
— O circuit
—— Analog :
T output rAGND

./

Robot
Applied voltage must be below 24VDC.
Qutput impedance: 2.2 k ohm
(6) Specification of contact output “OPERATION’
Closes during job execution (closes also during Hold mode. The contact

output keeps ON during Job reserve).

Contact in
Operation mode

Condition of [———------ : /
job ; ; (Job 1) >\ (Job 2)
A ' L
Job Hold Restart Job Job 1 Job
start end start Job end
reserve
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(7) Qutput state in Hold mode and Restart mode

(O The output 0-0, 0-3, 0-4 and 0-5 can be reset by the HOLD SW of the

panel or by [HOLD.INPUT] externally and can be set by the [START]

key of the panel or by an external [RESTART] key.

cannot be reset during the Hold mode.

The output 0-6

O The output is reset when the [E.STOP] button is pressed or when an-

alarm is given.

(O The output is reset by cancelling the emergency stop mode (operation 8.)

(O The output is reset when the operation mode is finished.

(8) [SELECTABLE) output of the status output

(O Closes after the robot returns to the origin.

In this case, [TEACHING] mode of the input or the [PLAY] input can be .

accepted.

(9) There is no difference in priority between the mode selection hy the

status input and the mode selection by the pane!l operation. The robot can

be operated by either mode or operation.

(100 Interlock is valid for both the mode selection by the status input and the

mode selection by the panel operation.

(1) Timing of output for job selection response.

Job selection start

Input of (1, 2, 4, 8, 16, 32, 64) OPEN

Job selection response

Output of (1, 2, 4, 8, 16, 32, 64) OPEN

Job selection response
(Output of strobe)

0.2(sec)
Qver
CLOSE | OPEN
CLOSE
OPEN CLOSE OPEN
0.1
0.58%=0.1 | (sec)| Next job is acceptable.
(sec) | Over
Below 0.1 Below 0.2
(sec) (sec)
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O Lock operation

[INPUT/OUTPUT] : General purpose external input/output do not operate, but

the welding input/output operates.

[ARC] : Input/output dedicated for welding does not operate.

[ROBOT] : General purpose input/output can be verified without moving
the robot. Assuming that the robot is operating, the

output is given of the input accepted after the robot

moving time is over.

No. Method of operation Response of display
1 | Press the | F1 | [PLAN COND.] Kkey.
2 | Use the cursor key <i:> and move the cursor to
the input/output.
3 Use the cursor keys <i:> <::> and move the
cursor to the content to the lock to be set.
4 | Press the | STORE key.
5 | Press the | END key of the panel.

NOTE: When the [WELD STORE] lamp of the teaching pendant is turned on, [ARC]

is automatically set.
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CHAPTER 5

Teaching Coordinate Syvstem

In this chapter, operations of the teaching coordinate system in
the teaching mode will be described.

Read through this part so that you have full understanding of
your PANA ROBO and effectively use the coordinate systems
(larticulation coordinate system], [cylindrical coordinate
system], [Cartesian coordinate system], [user coordinate system]

and [tool coordinate system]).




Teaching coordinate

« Articulation (link) coordinate
system

Rotation of each axis of the robot

- Cylindrical coordinate system

Cylindrical coordinate system fixed on the
robot

« Cartesian coordinate system

Cylindrical coordinate sytem intersecting
with the robot at right angle

» User coordinate system

Coordinate system given to a workpiece for
robot welding

- Tool coordinate system

Cartesian coordinate system given to a
tool to be mounted in order of robot
welding procedures

Operation 35 : Selection of Coordinate System

In this operation, the

key of the teaching pendant

is used to select the coordinate system.




Operation 36 : Movement of ARTI (Linked) Coordinate System

In this operation, the | COORDINATE SYSTEM O O o key of the
: CARTES | TOOL ARTI

teaching pendant is used to turn on the CYLIND  USER

(ARTI] lamp.

Operation keys Name of axis Movement

S=

RT RT axis moves to right

(D
TE
SRR

(Rotating axis) | or left direction.

UA UA axis moves forward
Basic 3
axes

AUS2 (Upper arm) or backward.

L
@ FA FA axis moves upward
AUX3
(Fore arm) or downward.

RW axis rotates

RW
clockwise or

0
0
@

4

3 wrist <:EEE;>
axes AUXS
\) 6 |

(

counterclockwise.

- BW axis rotates
BW
'"%“ clockwise or

counterclockwise.

’f\\\) TW axis rotates
~- ) ™

clockwise or

AN
=

:

I

=
=
=
=

pa—

counterclockwise.

Press each key while pressing the | ROBOT AXIS | key, and the axis of which the

applicable key is pressed rotates clockwise or counterclockwise respectively.



(AW8010)

Actuation of ARTI (Linked) Coordinate System



Operation 37 :

Movement of Cylindlical Coordinate System

In this operation, the

the teaching pendant is used to turn on the

(CYLIND] lamp.

- being turned on.

COORDINATE SYSTEM

i

CYLIND

key of

USER

The diagram at right shows the [CARTES] lamp and (TOOL] lamp

Operation keys

Name of. axis

Movement

RT axis (rotating)

S

b

AUXE

RT »
@ @ 6@ axis rotates clockwise or
AUX1
counterclockwise.
Moves forward and
[ UA
3 Basic <:::::> [:::] <:::::> v axis backward at right
angle to the Z axis.
Moves upward or
= FA
___;T> [:::] <:::::> 7 axis downward in parallel
[AM3 with the Z axis.
" Rotates in (+) or (-)
. [:::] <:::::> U axis direction to the U
AUX4
axis.
l ” Rotates in (+) or (-)
3 wrist @ @ V axis direction to the V
axes AUXS
axis.
Rotates in (+) or (-)
™ -
W (:E;:j> W axis direction to the W
7

axis.

(O 3 basic axes: Cylindrical coordinate system for the robot.

(O 3 wrist axes: Uses the r and z axes of the cylindrical coordinate system
and the axis perpendicular to the r and z axes as a

coordinate and rotates around such axes.
fixed control point)

The 6 axis operates around the RT axis,

the r axis moves parallel to the UA

axis, and the z axis moves parallel with the Z axis of the robot coordinate

system.

3—5 —

(Operation with the
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Operation 38 : Movement of Cartesian Coordinate System

In this operation, the | COORDINATE SYSTEM [ ] O O kev is
’ CARTES | TOOL ARTI

used to turn on the [CARTES] lamp. CYLIND  USER
Operation keys Name of axis Movement
~uml = Moves to right or left
///_ =/ ’T\\> in parallel with
— i ] \\:j::/ Y axis Y axis of the robot
‘ ]AWI coordinate system.
m j Moves forward or
L———J - backward in parallel
Basic 3 @ [ ] @ | Xaxis  |with X axis of the
axes | X2 ‘ robot coordinate
system.
_ ’Moves upward or
NIER CN downward in parallel
— —f— Z axis with the 7 axis of the
[ama robot coordinate
' system.
- Torch rotates in (4)
[—l or (-) directions on a
[:::] “F‘ cone plane.
| AUK4 Torch angle to
j horizontal and control
. point is fixed.
L_EE_J Up or down with the
+ control point fixed in
3 wrist A5 a plane which includes
rotates a perpendicular axis
. and torch.
L | -
— v ] ( _4‘_ Rotates in (+) or (-)
r———w direction with the
e | | control point.

Torch direction is
fixed.

O 3 basic axes: Movement with the cartesian coordinate system of robot
(Robot coordinate system)

O 3 wrist axes: Uses a wrist (cartesian) coordinate system corresponding to
the robot'coordinate system turns round the coordinate axis of that system.
(Operation with the fixed control point)

The cartesian coordinate system moves parallel with the X axis, Y axis and Z

axis of the robot coordinate system.
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Operation 39 : Movement of User Coordinate System

In this operation, the | COORDINATE SYSTEM O ) ®
CARTE;FTOOL_!_ARTI

key of the teaching pendant is used to turn on the CYLIND  USER

(USER] lamp. (The diagram at right shows the [TOOL] lamp and [ARTI] lamp being

turned on. )

Operation keys Name of axis Movement
RT Moves to right or left
in direction parallel
Q @ Y axis with the Y axis of the
AUXL user coordinate
system.
UA ] Moves forward or
backward in parallel
Basic 3 [:::] X axis with the X axis of the
axes user coordinate
system.
Moves upward or
[_JE_J : downward in parallel
[:::] 1 axis with the 7 axis of the
AUX3 user coordinate
— system.
Ry Rotates im (+) or (-)
[v ] —4——/) U axis direction with the U
AUKd axis. :
BwW
G\,y Rotates in (+) or (-)
3 wrist V axis direction with the V
axes [ [ e axis.
TV
<:EEE;> (v ] <:E%E;> Rotates in (+) or (-)
AUXG W axis direction with the W
axis.

O 3 basic axes: Movement with the designated user coordinate system.

O 3 wrist axes: Rotation round the designated user coordinate axis.
“(Operation with the fixed control point)

With the user coordinate system actuation, the robot moves in parallel to each

axis of the designated user coordinate system.



(AWB010) |

User Coordinate System
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Operation 40 : Movement of Tool Coordinate System

In this operation, the | COORDINATE SYSTEM O o O key of
CARTES | TOOL ARTI
the teaching pendant is used to turn on the CYLIND  USER
(TOOLI lamp.
Operation keys Name of axis Movement
Moves parallel to the
I ]T
@ @ Y axis Y axis of the tool
A coordinate system.
UA Moves parallel to the
3 basic <::i::> [:E:] (:::::> X axis X axis of the tool
axés AUX2
coordinate system.
FA
<::::::> %iiii% <::::::> Moves parallel to the
A%3 7 axis Z axis of the tool
coordinate system.
. Rotates (+) or (-)
L_@LJ S direction with the
[::::] _4:ii> control point which is
FKRIW in the vertical plane
’ to torch direction.
" Up or down with the
control point which is
3 wrist @ @ in the vertical plane
axes l A5 to torch direction.
————a, ™ -
@ @ Rotates (+) or (-)
[AWS round the torch
direction, with the
fixed control point.

O Tool coordinate System

5—11
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Operation 41 : Definition and Setting of Tool and User Coordinate System

(1) Definition of user coordinate system
In addition to the standard coordinate system (Cartesion, Cylindlical,
A;ticalated), the user coordinate system is a coordinate system which can
give a workpiece as a reference. This is freely defined by user. The user

coordinae system can be set up to a maximum of eight kinds.

Use these Py, P,, Ps with the MDI and enter the data directly or enter the
data while teaching the robot through the teaching pendant.
(1) Pi: Position of origin of user coordinate system (0u)
P.: Point on the X axis of user coordinate system
P3: Point indicating the Y axis direction of user coordinate system
(On the Xu-Yu plane)
Yu axis: On Xu-Yu plane vertical to Xu axis.

Zu axis: Vertical to Xu-Yu plane (Right hand system)

- 5-13 -



(2)

Definition of tool coordinate system

The tool coordinate is a coordinate system given to the tool mounted on
the wrist flange of the robot body and is defined by the position
(shape) of the applicable tool. Since the position of the robot is

not sensed in the tool coordinate system but the robot is moved based on
the tool, the tool coordinate system is suitable in cases where the
robot is moved parallel while mainting the tool position.

This robot is designed to control so that the torch tip is interpolated.
(In other words, the robot moves in a manner so that the torch tip
interpolates the straight line or circular to achieve a constant line
speed. )

Therefore, if the torch is installed, measure the correct dimensions
shown in the diagram below and enter the measurements into the control
unit as the system setting data. Values shown in the table below are

entered into the controller as the standard values before shipment from

our plant.
Shipping condition | Maximum value restricted by accuracy
L1 420 600
L2 0 100
L3 385 ' —
™ -20 e

@® Definition of control point
The control point is used to move the origin Or of the tool
coordinate system at the center of the TW axis to Or .
The control point is defined by L 1mm, L 2mm and angle TW.
The origin 0 becomes the origin (control point) of the new tool
coordinate system.

Definition of origin (control point Of ) of tool coordinate system.
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TW=0" BW axis rotation center

Control point ﬂ\f\\«‘ L] 2/

N Lf
d TW axis rotation center
S o /__

&

/
lace
‘L—EEE*Q—// / TW flange surface

Model { Lf [mn]

Place Q : The plane that includes the control AW8010§ 130
AW8006§

point and is parallel to the TW axis
flange surface. (Setting parameters)
O Li: Distance from BW axis rotation center to the plane Q.
O Lg: Distance from control point to TW axis rotation center.
O TW: Angle of rotation based on 0° of TW axis.
O Ls: Distance from Or to the point intersecting TW flange
surface and tool extension line.

Use the [MDI] key for entering data for setting.
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Opera

tion 42 : Setting of Tool Coordinate System

This operation mode is used to define the dimensions related to the tool (torch)

to be mounted on the wrist of the robot.

No.

Method of operation

Response of display

-1

This operation is used to select the operation

mode (initial display).

Press the

Press the

Press the

F5

F4

F4

(NEXT KEY] key.

[INITIAL SETUP] key.

[ROBOT OFFSET] key.

Use cursor keys <::> <i:> <::> <::> to move

the blinking key to “2. TOOL OFFSET".

Press the

STORE

key.

Enter the values L1, L2, L3 and TW.

For the standard torch, press the

F1

[STANDARD] key to enter the standard value.

Press the

STORE

key.

When the setting is over, press the

[SETUP FINISHED] key.

Press the

END

key.

F4

The display returns to the initial

display of the system setting.
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Operation 43

Setting of User Coordinate System

With this operation, a maximum of eight kinds of user coordinate system can be

set.

No. Method of operation Response of display
0 | This operation is used to start the teaching

mode.
1 | Press the | F4 | [COORDINAE SYSTEM] key.

F2 | [USER] key is used to set the user

cbordinate system (2).
2 | Press the | F2 | [USER] key. TEACH
3 | Enter the number of the coordinate system to be '

set. [f the coordinate system is‘alreay

registered and if a change is to be made by

inquiring the robot, press the

F1

key and

verify the robot operation before making the

change.
F1 [YES]
F2 [NO]

(* When making a new registration,

verification work is omitted. )

the

F2
USER

TEACH H

USER COORDINATE

USER COORDINATE NO. 1

POINTI POINT2 POINT3

X = 855.82 1134,27 1041. 73 (MM
Y == 77.87 ~ 76.38 184. 35 (MM
Z = 782,42 848. 49 814,03 (MM
RWs= 101,22 - 101.38 =~ 101.42¢("
BWw 5.96 6. 00 6.02¢(
TwWw— 103,33 ~ 103.52 =~ 103.56¢(
DO YOU CHANGE COORDINATE?

F1
YES

F2
NO

- 517




No. Method of operation Response of display
4 | Select the setting method.

Use the | F1 | I[MDI] key of the operation panel

to enter data directly.

TEACH :USER COORDINATE

Use the | F2 | [TEACH PENDANT] key of teaching voen coompinans xo. |

pendant.

Use the | F3 | I[DEL) key for deleting the set TSELEST GPERATION WobE T

data. MD1 T. PEND DELETE

Press either of the |Fl1 |~ | F3| keys and

select the method used for setting data.

Setting methods are stated in the Setting of

tool coordinate system and the Operation of user

coordinate system.
5 | After the setting is finished, press the | END

key.

NOTE: To enter the standard values,

in case 255 programs are registered, the user

coordinate system cannot be registered. In such a case, delete one unnecessary

program.

In the case of option, if 999 programs are resistered,

cannot be registered as in the case of the standard values. In such as case,

delete one unnecessary program.

- 5—18

the user coordinate system



Enter the setting of P,, P, and Ps; explained in the definition of “(1) User
coordinate system” under the Operation 41.
(a) If the [MDI] key (coordinate data entry from operation panel) is selected

for setting.

TEACH 1USER COORDINATE

USER COORDINATE NO. 1
POIRTI POINT2 POINTZ

X 889, B2 1J134.27 1041, 73 (MM)
Y s~ 77,07 - 76,38 184, 35 (MM)
2 . 782, 42 848, 4P 814, 03 (MM}
RWw= 303,22 -~ 101.38 - 103, 42( )
Bwe 5.80 8.00 6.02( )
Twe~ 103,33 - 103.82 ~ 103,886 ¢ )

INPUT NUMBER

Enter data directly into the points I, 2 and 3.

Point 1: Origin (Qu)
Point 2: Point on X axis
Point 3: Point indicated by

the Y axis direction

Enter the value and press the | F4 | [SETUP FINISHED] key.
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(b) If the [T. PENDANT] key is selected for setting.

Use the teaching pendant to enter the points 1, 2, 3. (Points can be
resigered by using the [STORE] key of the teaching pendant.) When the

setting is finished, press the [END] key.
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(c)

If the

F3 | [DEL] key is selected:

TEACH tUSER COORDINATE

USER COORDINATE NO. 1

INT INT POINT]
X = 989, 82 134,27 1041, 73 (MM}
Y w— 77.07 - 76.38 184, 38 (MM)
Z = 782, 42 8438, 49 814,03 (MM)
RWe—- 101.22 - 101,38 - 101.42¢( )
BwWm 5.98 8. 00 8.02¢( )
IWe- 103,33 - 103,582 -~ 103,58 ( )

PRESS STORE EEY IF DELETION REQUIRED

F1
CANCEL

To delete the data, press the [STORE] key.

To cancel the data, press the

| F1

[DEL]

5 —21

key.



Operation 44 : Selective Operation of User Coordinate System

In this operation, the coordinate system is changed to the user coordinate

system during play or teaching. Coordinate systems can be selected from

eight kind systems.

No.

Method of operation

Response of display

Select an operation which can be achieved by the

| teaching pendant or select the teaching mode.

Press the [TEACH OK] key of the teaching

pendant.

Press the [COORDINATE SYSTEM] key and select

the user coordinate system.

Press the [ROBOT AXIS] key while pressing the
[MENU SELECT) key, and the teaching pendant

shows [U 0].

Then, press the [ROBOT AXIS] key to select the
number of the»user coordinate system.
When the [ROBOT AXIS] key is pressed, the
displays change as follows.
(U 0]
\

—>  [U 1]: User coordinate system No.1

[U 2]: User coordinate system No. 2

................................................

[U 8]: User coordinate system No. 8

When operations are performed in the manual

mode, the opération of the selected user

coordinate system becomes operable.

[TEACH 0K] lamp : @—O
OFF ON

CA%ES_FTO.OLTAEI

CYLIND  USER

NOTE: When an undefined user coordinate system is selected and operated in the manual

mode, the operation of the cartesian coordinate becomes operable.
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Data Structure and Name of Pana Robo

In order to make your robot perform welding works, you must store various data
into the robot. At first data structure will be explained.
O Job : A unit used to execute the robot work.
Jobs are controlled by the job number (maximum of 127 kind jobs).

Job constructions are as shown below.

-

[JOB NO. 1] = 1 (Program call) or (Sequence command)
[JOB NO.2] = 2 (Program call) or {Sequence command)
[JOB NO.3] =] | o oo oo v e e e e e e s e e e

999 (Program call) or (Sequence command)

1 i
Address No.

[JOB NO.999] = (Max. 999) Commands

\

NOTE: Job number entries are permitted from 1 through 999, but the maximum

number of job that can be registered is 127.

When additional memories are connecfed, up to a maximum of 999 jobs can

be registered.



(O Program : Programs are generated by each teaching.

Programs are controlled by the program number (maximum of 255

programs). Constructions of programs are as shown below.

g A
0 Move command
1 Move command 1 Sequence command
2 Sequence command
(JOB NO. 1] = rMax. 99
® ® ® o & & & » S s & * Commands
99 Sequence command
2 Move command | Sequence command N
2 Sequence command
[JOB NO.2] = rMax. 99
® & 6 e » & + s * o s o commands
99 | Sequence command
999 Move command 1 Séquence command
2 Sequence command
[JOB NO.999] = Max. 99
® ® @ & e & o s " o o s commands
99 Sequence command
1 i 1 i
Step No. Command Address Command
(Max. 99)= : (Max. 99 programs
Teaching of each step)
point No.
\_ Y,

NOTE: Program number entries are permitted from 1 through 999 but the maximum

number of program that can be registered is 255.

When additional memories are connected, up to a maximum of 999 programs

can be rigistered.



(O LIBRARY (Reserved sequence) : A group of the sequence commands that are

(LIBRARY Jserved
(Reserved sequence 1)
(LIBRARY ]served
(Reserved sequence 2)

.
.
.

[LIBRARY )served
(Reserved sequence 99)=

frequently used. The reserved sequences are
controlled by the reserved sequence number
(maximum of 99 sequences). Constructions of

the reserved sequence number are as shown

be]ow.
7 ~
1 Sequence command
2 Sequence command
99 Sequence command
i i
Address No.
(Max. 99) Commands
\ J

O PexyMu 3BApPOBAHHSA:

O YMOBM 3BapPOBaHHA

KpaTepiB:

3BapoBaJIbHMY CTPYM 1 HanopyTra A4 NOYaTKOBOL
TOUKM 3BAPOBAHHS 1 TOUKM NPOXOIY':

PexyMM 3BapOBaHHSA KOHTPOJIOTHCSA Ki1JBK1ICTIO
(n’ arte Bumis) AJ0 zapesepBoBanol Tabiauiui B

CUCTEMHNMX HaJlallITyBaHHAX.

CTpyM 1 Hamnpyra K1HIIEBOI1 TOUKM 3BAPIOBAHHA:
YMOBM 3BapioBaHHSA KpaTepiB KOHTPOJIOIOTLCH
kimpxicTo (n'are Buninr) CJ0 3apeseprBorBaHOl

TB.@.J'IMLI,i B CMCTEMHINMX HaAJIAITyYBaHHAX.



O ASS SEQ.

ASS 1 =
ASS 2 =
ASS 5 =
O AES SEQ.:
AES 1 =
AES 2 =
AES 5 =

: This is a group of the sequence commands that are used at the
welding starting point.
The ASS SEQ. or the welding starting sequence is controlled by
the welding starting sequence number (ASS1 to ASS5: maximum of

five kinds). Constructions of the ASS SEQ. are as shown below.

1 Sequence command
2 Sequence command
999 Sequence command
1 i
Address No. :
(Max. 999) _ Commands
N J

This is a summary of the.sequence commands that are used at the
welding ending point. The AES SEQ. or the welding ending
sequence is controlled by the welding ending sequence number (AESI
to AES5: maximum of five kinds). Constructions of the AES SEQ.

are as shown below.

4 ‘ N
1 Sequence command
2 : Sequence command
999 - Sequence command
1 i
Address No.
(Max. 999) Commands
N ‘ _




@ Name of data to be generated:
O JOB NO. --eeeeeee Displayed by 1 to 999. (Maximum of 127)
The job number is used as the data of the unit of the work to be
performed by the robot and is configured by more than one program or
sequence command. One job can call a maxumim of 999 programs or

register a maximum of 999 sequence commands.

O ADDRESS NQ. --:e-e Displayed by 1 to 999.
The address number is used as the registration sequence of the commands
that comprise the work unit, and can be registered from the address
number 1 through 999 for one job and from the address number from one

through 99 for one teaching point in a program.

(O PROGRAM NO. «--eevee- Designated by 1 to 999. (Maximum of 255)
The program number is given as a batch of a command group consisted of
teaching points and sequence commands and used as the unit for
generation and correction of data. One program has a maximum of 999

teaching points (steps).

O TEACHING POINT NO.--------- Displayed by 1 to 999.
The teaching point number is used as the execution sequence of the
registered point. One teaching point (step) can register a maximum of

99 sequence commands.

O SEQ. COM. NO. (Sequence No. )--eeeeeer Displayed by 1 to 99.
The sequence number is used as the sequence to execute the operation
command (sequence command) and is given by a teaching point and a

reserved sequence number.



(O SEQUENCE COMMAND.
The sequence command is a coded command for execution to or from the

robot.

(O LIBRARY NO. «-------- Designated by 1 to 99.
Groups of commands frequently used are registered as the reserved
sequence (LIBRARY) to simplify repeated use. The group of the reserved
sequence registered is called the reserved sequence number (LIBRARY NO.).

One reserved sequence can register a maximum of 99 sequence commands.

(O WELD COND. NO./CRATER WELD COND. NQO. ------- -~ Designated by 1 to 5 for
each conditions.
These conditions are used to register only the welding current and the
welding voltage for simplified operations. These conditions are used as

the dedicated reserve command.-

(O ASS SEQ. NO./AES SEQ. NO. -------- Designated by 1 to 5 for each number.
These numbers represent the welding starting and welding ending
sequences in particular among the reserve sequences and are used as
dedicated sequences. One welding starting sequence (ASS SEQ.)/welding

_ending sequence (AES SEQ.) can register a maximum of 999 sequence

commands.



Commands Used by Pana Robo

In order to make your robot perform certain welding works, you must teach your
robot where to start the welding, how to set the welding conditions, and where
the welding is to be ended.

The contents of the robot works are expressed in the form of [command] of certain

code and stored in the robot. The robot executes the command in the stored

sequences.

1. Configuration of commands

Commands of your Pana Robo are configured With four parts: [COMMAND CODE PART
(OPERATION CODE]), [DESIGNATED PART 1 (OPERAND 1)], [DESIGNATED PART 2
(OPERAND 2)], and [DESIGNATED PART 3 (OPERAND 31).

Commands of Pana Robo

COMMAND CODE PART | DESIGNATED PART 1 | DESIGNATED PART 2 | DESIGNATED PART 3
(OPERATION CODE) (OPERAND 1) (OPERAND 2) (OPERAND 3)

The command configurations are as above, but it is not necessary to memorize
them for entering commands for actual operations.

The following are examples of the sequence of key operations.

(1) | COMMAND CODE PART KEY DESIGNATED PART 1 KEY DESIGNATED PART 2 KEY STORE

(Input‘sequences such as command H-2, command H-4, command J-4 and command J-7 )

(2) | COMMAND CODE PART KEY DESIGNATED PART 1 KEY STORE

(Input sequences such as command 0-0, command H-0, command J-0 and command L-0

and command R-1)

(3) | COMMAND CODE PART KEY STORE

(Input sequences of command J-H, command U-0 and command F-1)



Move Command

The move command is used to move the robot at the designated speed.

Move commands are automatically registered by pressing the [STORE] key or the

[WELD STORE] key of the teaching pendant in the [TEACH] mode.

NOTE: Codes that are registered change as show in the list below according the

combinations of the [PATH] key and the [STORE] and [WELD STORE] keys of

the teaching box.:

Move commands Meanings
T-0 PTP , Non-welding point
PTP , Welding ending point
T« 0 PTP , Welding starting point
PTP , Welding progress point
A-0 Straight line, Non-welding point
Straight line, Welding ending point
A- 0 Straight line, Welding starting point
Straight line, Welding progress point
C-0 Circular mid point, Non-welding point
Circular mid point, Welding ending point
C-395 Circular starting, Non-welding point
Circular starting, Welding starting point
C-E Circular ending, Non-welding point
Circular ending, Welding ending point
C- 0 Circular mid point, Welding progress point
Circular mid point, Welding starting point
C+ S Circular starting point, Welding progress point
Circular starting point, Welding starting point
C- E Circular ending point, Welding progréss point
Circular ending point, Welding starting point




Move commands

Meanings

B-S Weaving starting, Non-welding point
(Note 1) Weaving starting, Welding ending point
B - E Weaving ending, Non-welding point
Weaving ending, Welding ending point
B3 Weaving starting, Welding progress point
(Note 1) Weaving starting, Welding starting point
B-E Weaving ending, Welding progress point
Weaving ending, Welding starting point
B -'1 Weaving amplitude
(B+1)
(Note 2)
B -2 Weaving amplitude
(B - 2)
(Note 3)
DS Circular weaving starting, Welding progress point
Welding starting point
D1 Circular weaving amplitude
(D-1)
(Note 5)
D2 Circular weaving amplitude
(D-2)
(Note 5)
D-0 Circular mid point of circular arc wéaving
D+E Circular weaving ending, Welding progress point
Welding starting point
D-3S Circular weaving starting, Non-welding point
: Welding ending point
D-0 Circular mid point of circular arc weaving,
Non-welding point
Welding ending point
D-E Circular weaving ending, Non-welding point

Welding ending point
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(Note 1)

Description type of weaving

attern No
X 1 , 6 2 , 3 4 , 5
Move command\\\\\
Weaving A B+S [Pattern No.] B-S [Pattern No.] B+S [Pattern No.]
starting (B-S) [Frequency] (B-S) [Frequency] (B-S) [Frequency]
(Timer:TO0)
Bel [Timer:Ti] Be1 [Timer:T1] Be1l [Timer:T1]
(B-1) (B-1) (B-1)
B+2 [Timer:T2] B+2 [Timer:T2] B+1 [Timer:T2]
Weaving (B-2) (B-2) (B-1)
amplitude
Bel [Timer:T3)]
(B-1)
Be2 [Timer:T4]
(B-2)
Weaving B-E B+E BeE
ending (B-E) (B-E) (B-E)

(Note 2) Description type of circular. weaving

Pattern No
2 1, 3, 4, 5 6
Move comman
Circular weaving | D+ S [2 : pattern
starting No. ]
(D-S)
De1
Circular weaving | (D~ 1)
amplitude
D2
(D+2)
Circular mid D0
point of (D-0)
circular weaving
Circular D-E
weaving ending (D-E)

(Note 3)
(Note 4)

mark [-].

(Note 5)

The type of DS [Frequency] is valid.

circular weaving.
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Non-welding point is valid when the mark [+ ] is replaced with the

Timer cannot be used for the




Qutput Command

The output command is used for the robot to send signals to operate other

units. The standard output terminals are numbered from 1 through 16.
These numbers represent the commands that turn ON or OFF the output terminals.
© General purpose output terminal command (ON-OFF)
Command
Contents
Operation | Operand | Operand | Operand
code 1 2 3
0-0 Qutput Designated output terminal: ON
terminal (Note) Terminal is turned OFF by pressing the HOLD
No. key or the EMS. STOP key, but can be turned ON by
pressing the RESTART key.
0-1 Qutput Designated output terminal: OFF
terminal
No.
0 -5 Qutput | Contents | Register | When executing, if the designated register number
terminal | of number is the designated value, the disignated output
No. register terminal is turned ON. If not, the output
terminal is ignored.

(Note) Terminal is turned OFF by pressing the
HOLD key or the EMG. STOP key, but can be
turned ON by pressing the RESTART key.

0-6 Qutput Contents are the same as those of the operation
terminal code “0-0". But the terminal does not turn OFF in
No. this case, by pressing the HOLD key.

(Note) » Terminal turns OFF with the EMG. STOP key
but turns ON upon pressing the servo power
push button before pressing the RESTART
key.

* This command is executed during the
verification.

(The command is also executed even during
the verification run after the address
search. )

0-17 Qutput Contents | Register | Contents are the same as those of the operation
terminal | of number “0-5". But the terminal does not turn OFF in this
No. register case, by pressing the HOLD key.

(Note) » Terminal turns OFF with the EMG. STOP key

~but turns ON upon pressing the servo power
push button before pressing the RESTART
key.

* When the register count is the designated
value, the terminal turns ON even during
the verification run. (The command is also
executed even during the verification run
after the address search.)
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Wait Command

The wait command is used for the robot to stop its operation and waits until the

designated conditions are satisfied.

Command
Contents
Operation | Operand | Operand | Operand
code 1 2 3

H-20 Input Robot stops until the designated input terminal

terminal turns ON.

H-1 Time Robot stops for the designated time. The [TIME]
can be designated from 1=0.1 second to 999=99. 9
seconds.

H-2 Input Count Robot stops until the designated port number turns

terminal ON for the designated number of times.

H-3 Corner out command

H-4 Input | Time Robot waits until the designated input terminal

terminal turns ON or the designated time has elapsed.
The [TIME] can be designated froml=(0.1 second) to
999 (=99.9 seconds).

¥ Use the numbers from 1 through 16 to designate the [INPUT TERMINAL NO.].

% Use the numbers 1(=0.1 second) through 999 (99.9 seconds to designate the
(TIME]. ‘

¥ Use the numbers from 1 through 255 to designate [COUNTI.
© [WAIT INPUT COMMAND (H-0)] is used for the robot to stop its operation and

wait until the signal is entered into the designated [INDIVIDUAL INPUT

TERMINAL].

When the robot is stopped by the command H-0, the robot is not in the HOLD

mode but is waiting for the signals to be entered. Therefore, go inside

robot moving range only after vou have pressed the EMG. STOP key.

© [WAIT TIME COMMAND (H-1)] is used to designate the robot operations, and

continues the operations up to the designated fime.

© [WAIT COUNT COMMAND (H-2)] is used for the robot to stop its operations and

wait until the signal of the designated frequency is entered into the

designated [GENERAL PURPUSE INPUT TERMINALI.

© [CORNER OUT COMMAND (H-3)] is used to prevent the robot path from rounding
during high speed opération.
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© The following is an example of execution of the [WAIT INPUT COMMAND or TIMER
COMMAND (H-4)1.

Robot
Robot operationf waits Robot operation

(Case 1) Robot operation i 5
status \; /
LN

(Time)
OFF : r———————1 OFF
Input 1 ;

H, : (Time)
(Input turns ON é 1 second
within 3 seconds.) : ;

Robot operati0n§ Robot waits § Roboto operation

(Case 2) Robot Q V
operation status . . :

3 second ON (Time)

Input 1 OFF I

(Input turns ON after ; : ( | E—
over 3 seconds elapsed.) < > (Time)

il 4 second

Execution point H-4 1 30
NOTE: An input signal exists means that the shortcircuit occurred
across the [INDIVIDUAL INPUT TERMINAL] and [COM] terminal.
[ROBOT CONTROL UNIT]
©
Input signal = I , [INDIVIDUAL INPUT TERMINAL]

. O.
ON ﬁ
© [COM)
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Jump Command

The robot operates according to the registered sequence of the operation

commands.

of the robot operations.

The [Jump command] is used to jump and change the execution sequences

Commands
Contents
Operation | Operand | Operand | Operand
code 1 2 3

J -0 Address The command jumps to the address number of
No. of the sequence command.
sequence
command

J -1 Address | Input [f the designated input terminal number is ON, the
No. of terminal command jumps to the address number of the
sequence | No. sequence command. In case of OFF, the command is
command ignored. The Jump command is valid only within

the sequence.

J -3 Address The command jumps from the program address in
No. of the program to the program address in the same
program job.

J -4 | Address | Input If the designated input terminal number is ON, the
No. of terminal command jumps from the program address in the
program | No. program to the program address in the same job.

J -5 Address | Contents | Register | If the designated register number is the
No. of of No. designated value, the command jumps to the address
sequence | register number of the sequence command, provided that the
command jump command is valid only within the sequence

command. -

J -6 Step No. The command jumps to the step number of the
unconditional program, provided that the jump
command is valid only within the program.

J -7 Step No. | Input If the designated input terminal number is ON, the

terminal command jumps to the step number of the program.
No. In case of OFF, the command is ignored. The jump
command is valid only within the program

J -8 Step No. | Contents | Register | If the designated register number is the

of No. designated value, the command jumps to the step
register number of the program, provided that the jump
command is valid only within the program.

J-H The robot returns to the home position.-

6 —-15 -




Call Command

The call command is used to call the registered [LIBRARY] (reserved sequence),

[WELD COND. ] and [CRATER COND. ].

© LIBRARY call command

Command
Contents
Operation | Operand | Operand | Operand
code l 2 3
L-0 LIBRARY The command calls the reserved sequence of the
No. designated number.
L -1 LIBRARY | Input [f the designated input terminal is ON, the
No. terminal command calls the reserved sequence of the
No. designated number, and if OFF, the command is
ignored.
L -2 LIBRARY | Contents | Register | If the designated register number is the
No. of No. designated value, the command calls the reserved
register sequence of the designated number. If the
designated register number is not the designated
value, the command is ignored.

© Call command for welding conditions and crater conditions

AJO | Current value | Voltage value The designated current and voltage of the
regular welding are outputted.
CJO | Current value | Voltage value The designated current and voltage of the
crater outputted.
© Call command for Arc start sequence and arc end sequence.
Unlike the already described call command which call the single function,
this command is used for the multipul function. This command is a group
often used welding starting and welding ending operations.
The command calls the welding starting
ASS Number sequence (ASS SEQ.) of the designated
number.
. The command calls the welding ending
AES Number sequence (AES SEQ.) of the designated
number. '

% During teaching the robot, “1”7 of the ASS

enters automatically into the

welding starting point being programmed and “1” of the AES into the welding

ending point.
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Register Command

The register command is used to set numeric values in the register or to process

addition and subtraction.

(Used as a counter)

The register command is used with the output command and the jump command.

Command
Contents
Operation | Operand | Operand | Operand
code 1 2 3
R-0 Register | Numeric The designated value is set in the designated
No. value register.
R-1 Register Content of designated register = Content of
No. designated register + 1 (Addition)
R -2 Register Content of designated register = Content of
No. designated register - 1 (Subtraction)
R -3 Register | Register Contents of designated register are substituted.
No. No. (Data are exchanged. )

Values that can

be designated as the register number are 1 through 99:

Values that can be designated to the designated register are 0 through 255.

If addition starts from 255, addition restarts from O.

[f substraction starts from 0, substraction restarts from 255.
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Command Dedicated to Welding

The robot is normaly connected to the welding machine, and the method of welding

commands are the same as the output command and wait command described already.

Because the commands are dedicated to welding, the terminal numbers are used

more than 200.

Terminals are given their names instead of the numbers.

© Input/output terminal commands (ON-OFF) etc. dedicated to welding.

The following numbers are assigned to the special terminals such as [WELDING

Abnormal status
is informed to

- the robot,
causing the robot
to stop.

START], [GAS VALVE], (STICK CHECK] and [CURRENT DETECTION] terminals.
[tems Name Terminal No.
Dedicated | Current detection 217
input
Arc OFF 218
Stick 219
Abnormal
input Torch contact 220
Wire OFF
221
No gas
Torch switch 209
Gas valve 210
Stick Stick check 211
Wire inching 212
Retract 213
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¥ 1. When the welding machine is given the instruction “Stick check” from

the robot, the welding machine checks the stick of the output.

When the welding machine is checking the stick, the “Stick check’

input (terminal No. 219) is turned ON to stop the robot.

2. To feed the wire forward,

turn ON the wire motor. To feed the wire

backward, simply change the rotational direction of the wire motor.

Therefore,

wire.

it is necessary to turn ON both outputs when retracting the

3. For the “Torch contact”, “No wire” and “No gas” terminals,

optional equipment is required.

© Command for setting welding current and welding voltage

Command
Contents
Operation | Operand | Operand | Operand
code 1 2 3
0-3 Current Welding current setting (Analog output)
value
0-4 Voltage Welding voltage setting (Analog output)
value

% «When a welding machine dedicated to Pana Robo is used, use the current [in

unit of ampare] and the voltage [in unit of 0.1 volt] as an absolute input.

When a machine other than the dedicated welding machine is used, inputs

corresponding to codes (255 split codes) are used. In this case, a

conversion table is necessary.
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Other Commands

(1) Commands for calling and returning programs
Command
Contents

Operation | Operand | Operand | Operand
code 1 2 3

P-C Number The program of the designated number is called.

NOTE: Use this command only in the job.
Uu-20 Return command:

When used in the job, the return command used
finishes the job execution.

When this command exists in the sequence command
of the program step, the sequence commands after
U-0 will not be executed.

When this exists in the reserved sequence command,
the command after U-0 will not be executed.
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(2) ESC (Escape) command

(O The ESC command is used to execute the parallel processihg (simultaneous
processing) of the robot operations and the sequence commands.

O How to enter the ESC command
Enter the [ESC] command to a location where you want a parallel processing
to take place while you enter the sequence command into the teaching
point. A function key [ESC] is provided.
Therefore, the sequence command group beyond the ESC command becomes the
sequence command group for parallel processing.

(Example) Step 1 Command Speed (m/min) Sequence commands

Same as the

H-3 conventional
0-0 1 sequence command
~— (Execute at the

3 ESC teaching point.)

10 A-0 60

—s

0 Sequence command
2 . processed

4 parallel while

2 operating the
robot.

~] OO U o>

3

(Execution status) Execute the sequence command

4 H-1 30| while operating the robot.

Step 10 ~ Step 11
: | I : \
Execute the sequence E , éExecute the sequence
command § gcommand
1 H-3 : |5 0-0 2
2 0-0 1 : 6 H-0 4
: » ST 0-1 2
at the teaching point. ; % while operating the robot.
‘ Robot étop&
Robot operation | } | Robot operation
(Robot operation | E |
status) __\\\i,//
- - ) ON
: OFF r~———————1 QFF
Terminal output 2 ; : oN
: OFF I’ﬁ OFF

Terminal output 4
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(O Cautions in using ESC command

(1) When the sequence command to be parallel processed remains even if the

robot has reached the next teaching point, unexectued sequence

commands are cancelled.

(Example)

10 seconds

Va

N\

Case | Command group for parallel processing | Sequence command to be cancelled |
1 ESC 0-0 1
H-1 200
0-0 1
2 ESC 0-1 3
H-0 5
0-1 3

(ii) The sequence jump command cannot be used before the ESC command from

the sequence command group to be parallel processed.

(Example) 1. H-1 20
2 0-0 1
3 ESC
4 H-1 30

5 J-1 2 4

< This is not possible.

The sequence jump command to the command group for parallel processing

can be used, but when the address following the ESC command is

designated at this time, the command group for parallel processing

will not be processed even if such command groups exists.

I H-1 20

2 0-0 1
e § 0 -0 5
4 ESC

=> Robot stops for seven seconds.



(ii) The step jump command cannot be used in the command group for parallel
processing.
(For the ESC command group, commands J-3, J-4, J-6, H-T and J-8 cannot
be used. )
(iv) Return command (U-0) is processed as follows.
O If the command U-0 exists before the ESC command, the sequence
command group after the command U-0 will be cancelled.
O If the command U-0 exists following the ESC command, the sequence
command group for parallel processing existing after the command
U-0 will be cancelled. |
(v) When the robot is hold state while the sequence command group for
parallel processing is being executed, the execution of such sequenée
command group is halted. The halted execution is started again by
restarting the robot. This processing applies to the emergency stop
processing as well.
(vi) Address search, input/output locking and robot locking are processed
as follows.
Address search }

~are virtually executed and actually
outputted after returning to the operation.

Input/output locking
Robot locking is processed in a usual manner.
(vi) The ESC command cannot be used for the job, reserved sequence, ASS
SEQ., and AES SEQ.
% Since the [WAIT INPUT COMMAND (H-0)] after the ESC command is for

waiting for the input terminal signal, the execution of the sequence

command is stopped but the robot movement will not be stopped.
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(3)

E~0 and E-1 commands

Command '
Contents
Operation | Operand | Operand | Operand
code 1 2 3
E-0 0 When this command is executed:
the welding abnormality is ignored unless either
of the following takes place.
(i) Execution of the command [E-0 1].
(ii) Completion of robot movement to the next
step.
1 When this command is executed:
the welding abnormality signal thereafter is
processd as the error (HOLD) in an usual manner.
E-1 Number When this command is executed:

the robot will be in error status (HOLD).
When this command is executed with [900~999] for
setting numbers, the following messages are
displayed.
T.pendant:Err [Number]
Message:*** Error [Number
When restarted, the execution from the next
sequence command continues.

]***

(O The command E-0 ignores the welding abnormality as following range

E-0 0
E-0 1

} for this range.

The command E-0 is used in a manner that error (HOLD) does not occur

even if the welding abnormality is happend in a sequence execution range.

Command E-1

The command E-1 is used that error (HOLD) status max occur because of

the status of general purpose input or execution status of the sequence

command etc.

Example)
H-1 30
10 J -1 12
11 E -1 2909

Wait for three seconds and check the input.
If the input 1 is not ON, the error 909 is
displayed and the robot is halted its
operation.
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(4)

Command related to arc sensor/touch sensor (Optional function)

*+ For details of the method for use, refer to the Operation Manual (separate

volume) of each function.

Command
Contents
Operation | Operand | Operand | Operand
code 1 2 3
F-0 Arc Arc sensing operation starts when this sequence
sensing command is entered into the step of the move
menu No. command [B -+ S].
(1)
F-1 Command used to stop arc sensing operation.

¥ Suppose that arc sensing menu number is “1” in this case.

F-2

The robot calculates the amount of correction
which is determined by the teaching point with
this command, the next teaching point, and the
actual moving point. The robot then conducts
three-dimensional parallel movement on real time,
from the next teaching point.

The robot starts the three-dimensional parallel
movement and rotating movement from the next’
teaching point.

The three-dimensional parallel movement and the
rotating movement are stopped at the teaching
point where this command exists.

This command clears the contents of the buffer of
the amount of correction.

This command is used to determine three reference
points to correct the shifted workpiece position
(rotation) in the teaching and play modes. When
the commands [F-5 1 1~3] are executed in the play
mode, the position where the commands are executed
is stored of the three points.

The .command changes the position (correction) with
respect to the teaching point based on these three
points, from the step having the command [F-30] to
the step having the command [F-31].

The three reference points are valid within the
execution program unless a new setting is made.
Execution of this command automatically clears the
(BUFFER OF CORRECTION AMOUNT] (Used with the
command F-2). -

With the offset command
welding line is shifted
amplitude direction and
direction.

of the welding line, the
*a.a(mm) in the weaving
*b. b(mm) in the torch
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o

Command

Operation
code

Operand
1

Operand
2

Operand
3

Contents

F-8

*cc

+d d

With the welding line tracing gain command, the
tracing gain in the weaving amplitude direction
is changed £cc(%) and the follow-up gain in
the torch direction is changed +dd(%).

Step No.

This command is used to replace the position data
of the step number designated by the operand with
the position reading data when this command is
executed. Note that the wrist vector (torch
position) is not changed.

Execution of this command automatically clears the
[BUFFER OF CORRECTION AMOUNT].

The difference between designated step No.position
data and the position data of the step where ‘his
command is input is added to the designated step
No. position data.

Shift-
buffer
No.

Write the contents of the shift-buffer specified
by operand into the process shift-buffer.
The range of shift-buffer number is upto 20.

Shift-
buffer
No.

Write the contents of the process shift-buffer
currently processing into the shift-buffer
specified by operand.

The range of shift-buffer number is upto 20.

F-R

Clear all the contents of the shift-buffer.

(i) Commands (F-L), (F-S) and (F-R) can not be registered after the commands (F-2), (ESC),

(AJO) or (CJO) within one step.

(ii) Commands (F-L), (F-S) and (F-R) are to be registerd with Program Edit or input of

Sequence from the teach pendant.

(iii) Command (F-R) is used to clear a shift-buffer. Clear action is not performed by

starting or ending program or by turning the power off.
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(5) Command related to external axis (Optional function)

The following sequence commands are used to set the playing speed to the

standard robot operation or to the standard external axis operation for

details, refer to the Operation Manual (separate volume) of the external

axis.
Operation | Operand | Operand | Operand Contents
code 1 2 3
After the step in which this command exists (up to
Y -0 —_— the step having the command Y-1), the robot
operation will conform to the standard external
axis operation.
After the step where this command exists, the
Yy -1 o operation conforms to the standard robot

operation.

The standards of operations are changed by the registered step of the

commands [Y-0] and [T-1].

10A-0 5.
11A-0 5.
12A-0 5.
13A-0 5.
14A-0 5.
15A-0 5.

[

[aw X e N aw]

I Y-0

Standard robot operation

Steps from 11 to 14.
Standard external axis operation

Standard robot operation

(i) The robot operation before the step registered with the commad [Y-0]

by a program conforms to the standard robot operation.

(i) The command [Y-0] is effective up to the last program.

(ii) Commands [Y-0] and [Y-1] cannot be entered into the end points

of weaving-and circular weaving. Commands cannot be registered to

the steps [B-1],

(D 2].

[8“2] ’

(D-1), [D-2], [B~1], [B-2], [D+1] and
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(iv) If a step jump is executed, the robot operation conforms to the
operation designated by the other step.
Example)
I A-0 50

2 A-0 50
1 Y-0
3 A-0 5 0
4 A-0 50
5 A-0 50
1 Y-1
6 A-0 5 0
7 A-0 50
1 J-6 3

After executing this command, the
robot operation from the step 3
conforms to the standard external
axis operation.
(v) When deleting the step registered with the commands [Y-0] and [Y-1], a
error is given with T.PENDANT: [Err 50]
a message : [AN EXTERNAL AXIS CONTROL COMMAND EXISTS. ].
In this case:
(a) The deleting operation becomes invalid by pressing the [CANCEL]
key of the teaching pendant..
(b) When the [STORE] key or [WELD STORE] key is pressed again, the

warning display goes out and the teaching point is deleted.
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CHAPTER 7

Error/Alarm Code

The Pana Robo has a self-diagnosis function to detect and
display abnormalities in operations and controler.

Contents of the abnormality are grouped into the [ERROR] and
[ALARM] codes.

The [ERROR] code indicates minor errors caused in operations,
while the [ALARM] code indicates an abnormal state in the
controler.

For safety’ s sake, when the [ALARM] code is given, the servo

‘power is automatically shuf off.




What is the Error/Alarm Code ?

When the self-diagnosis function detects an abnormal state, contents of the
abnormal state are displayed in the numeric value code, and the control is shut
off.
With vour Pana Robo, such contents of the abnormal state are divided into the
[ERROR] code and [ALARM) code.
(1) Alarm code
a) The alarm code is used in the case where it is dangerous to operate
the robot.
b) The alarm code is displayed on the teaching pendant in two digit
numerical code. |

¢) Contents of the alarm code is displayed on the CRT screen as

T2 k%,

d) When the alarm code is given, the servo power is turned off.

e) When the alarm code is given, the [IN EMG. STOP] output is released
(normally closed and released in emergency) and all other external
outputs are turned OFF.

f) Turn off the power source, remove the cause of abnormality, return the

robot to its origin, and restart operations.

(2) Error code
a) The error code is given for a relatively minor abnormal state caused
by incorrect operations or abnormal conditions of the robot.
b) The message “Err” is displayed on the teaching pendant in two digit
numerical code.

c¢) Contents of the alarm code is displayed on the CRT screen as

k¥ ¥k,

d) The servo power remains turned ON.



f)

The output {0-0] is turned OFF with the output [0-6] remaining intact.
The output [IN OPERATION} is held turned ON.
Pressing the [CANCEL] key of the teaching pendant automatically resets

the robot operation.



Error/Alarm Code List

Display code

CRT display

Cause

Corrective action

Err 1| Circ-weave uncompleted A circle is registered | Press the [CANCEL] key and
with other type of teach with the circle
interpolation during | interpolation.
teaching. Press the [CANCEL] key and
Weaving is registered | teach with the weaving
with other type of interpolation.
interpolation during
teaching.

Err 2 | Teaching and computed Refer to page 7-21 Refer to page 7-21

postore do not match.
3

Err 4 | Path exceeds limit Software check error When interpolated, the locus
of the teaching goes out of the moving
position during range. Change the teaching
teaching. position.

Err 5| Corner speed is out of Abnormal. speed When interpolated, the rated

range. speed is exceeded.
Lower the teaching speed.

Err 6 | Cannot interpolate path | Operation errors of Cannot interpolate. Change
circle and weaving the position and speed of

teaching.

Err 7 | Cannot calculate Operation error - Change the position and

speed of teaching

ALr 8 | Calculation error Abnormality or mixed | Turn off the power and turn
noise of control unit | it on again to remove the

cause of trouble.

Err 9 |[Kinepka SapeeCTpOBéme BaraTopaszora BukoHaMTe onepauino 2.

KPOK1B peectTpanisg IuB. cTOopiHKy 2-10
Brr 10 | Memory full Memory over
Delete the memory.
[f necessary for future use,
save the memory into a
cassette—tape:
Err 11| RT, UA, FA, RW, BW, TW The robot is being
soft limit forced to move out of | Press the [CANCEL] key.
moving range.

ALr 12 | RT, UA, FA, RW, BW, TW The robot has overrun | Refer to the paragraph

hard limit the moving range. “Overrun Releasing.”
ALr 13 | Servo error, RT, UA, FA, | Deviation over Change the teaching so that

RW, BW, TW error, count
over

a specific axis does not
move quickly. Check motors
and amplifiers.




Display code

CRT display

Cause

Corrective action

ALr 14 | Servo communication Abnormality and noise | Shut of the power and turn
error mixing of control unit | it on again to remove the
cause of trouble.

ALr 15 | RT, UA,.FA, RW, BW, TW Servo amplifier is Reduce the speed. Remove

Servo amp error giving an alarm. causes of trouble in the
motor and amplifier.
Servo amplifier error 0| Amp. ready error B .
_ UMKHITH )KUBJIECHHSA Ta
1 | Overcurrent detected. | YBIMKHITBH 3HOBY.
2| Overvoltage detected. | [Jepesipre mMoTOp,
3| Insufficient voltage | SSPBOMIICHIIIOBAY, IUIATy
of amplifier power LTI cepBonpuBoy Ta
OaTapei 11 eHKoepa.
4 | Overspeed detected.
51 Overload detected.
6 | Locking detected.
71 A/D error detected.
8 DSP'trouble detected.
9 | Abnormal parameters
10 | Abnormal servo driver
11 | Abnormal absolute
encoder
12 | Abnormal counter
13
14
15

Err 16 | Cannot move forward. Robot has moved to the | Press the [CANCEL] key and
last teaching point, operate the robot correctly.
and the [+] key is
pressed.

Err 17 | Cannot move backward. Robot has returned to | Press the [CANCEL] key and
the first teaching operate the robot correctly.
point, and the [-] key
is press.

Err 18 | Program [JUJUJ not Program is not Register the program

found.

registered.

correctly.




Display code

CRT display

Cause

Corrective action

Err 19 | Library JOCJC] not Reserved sequence is
found. not registered.
Brr 20 | Weld seq [T not Welding sequence is
found. not registered.
Err 21 | Job (JOJ not found. Job is not registered.
Err 22 | Cannot jump to this Jumped point is No step for jumping exists.
step. inadaptable. End point and halfway point
of weaving.
Unable to move the step to a
halfway point of a circle.
Err 23 | Cannot move Software check error Change the position and
of teaching point speed of the teaching.
(during operation) Check for abnormal state and
noise mixing of control
unit. Remove causes of
trouble.
Err 24 | Edit & play use same Playing conditions CRT screen display:
file. occurred during %% Do you continue
editing wherein that playing 7 #**x
file is used.
If the | F1 | [YES] key is
pressed, robot is restarted
and the editing discontinued.
[f the | F2 | [NO] key is
pressed, both the playing
and editing are
discontinued.
ALr 25 | Memory contents failure. | Fault in contents of Verify the initial values
memory and files.
If the memory is destroyed,
conduct “all clear” and
teach the robot again.
Err 26 | Abnormal welding Abnormal welding Stick: Shut off the wire

Stick

No Arc

No gas

No wire
Torch contact

(Abnormal signals from
the welding power and
interface box)

contact. Change the
teaching position
where stick does not
occur. Check welding
power. (Burn-back
time limit)

Arc off: Review welding
conditions and
check for correct
wire feeding path.

Insufficient gas pressure, -

wire off and torch contact:

Remove cause of trouble.




Display code

CRT display

Cause

Corrective action

ALr 27 | Power fail. Service interruption Review the power source
(Instantaneous service | facility of the plant. Check
interruption) input voltage.

ALr 28 | Over temperature Temperature of the Open the door of the control
operating section of unit and lower the inside
control unit is high. temperature. Check for

normal operation of the
cooling fan.

ALr 30 | Servo power off. Servo power is turned | Start operation from origin

: off by an return.
instantaneous input of
the external emergency
stop signal.

Err 31 | Cannot add An attempt to add a Press the [CANCEL] key of
teaching point is made | the teaching pendant and
in the circular operate the robot correctly.
interpolation area
using other type of
interpoltation.

Addition of a teaching
point was attempted in
the weaving section.

Err 32 | Cannot change An attempt was made to | Press the [CANCEL] key of
change the teaching the teaching pendant and
point in the circular | operate the robot correctly.
interpolation area
using other type of
interpolation.

Err 33 | Cannot delet An attempt was made to | Press the [CANCEL] key of
delete the starting the teaching pendant and
point and the ending operate the robot correctly.
point of a circle or
weaving.

Err 34 | Check program with edit | Power is shut off Operate in order of [CANCEL]

mode. during grammer and —[EDIT]— [PROGRAM]—[NO. ]
operation check. —>[STORE]— [END].
Grammatical error is Refer to the paragraph
in the contents “Error Recovery” on page.
taught.

Err 35 | Cannot move with Operation error of Press the [CANCEL] key and

circular circular change the teaching point.

Err 36 | Circular uncompleted, The [END] key is Press the [CANCEL] key, then

cannot end

pressed during
circular arc teaching.

the [CIRCLE WEAVE ENDJ key.
Press the [STORE] key and
then the [END] key.




Display code

CRT display

Cause

Corrective action

Err 37 | Weave uncompleted, The [END] key is Press the [CANCEL] key, then
cannot end pressed during the [CIRCLE WEAVE END] key.
teaching of weaving. Press the [STORE] key and
then the [END] key.
Err 38 | Circl weave uncompleted, | The [END] key of the Press the [CANCEL] key of
cannot end teaching pendant is the teaching pendant and
pressed while register teaching points.
registering the
circular weaving.
ALr 39 | Hard error: Drift over The dirft in the servo | Adjust the drift in the
RT, UA, FA | circuit became servo circuit. Contact our
RW, BW, TW | excessively large. service department.
The fuse of the servo | Check respective fuses.
power is blown. Servo power: 30A and 15A
The fuse of the servo fuses
amplifier is blown. Servo amplifier: 1A fuse
Err 40 | Check program with edit | Grammatical error Remove the grammatical
mode. ' error.
Refer to the paragraph
“Error Recovery” on page.

Err 41 | Same job No. reserved The number of the job | Cancel the error and move
that is reserved and the job in the restarting
started is the same as | mode. Or end the error .
the number of the job | forcibly and move another
whose operation is job.
finished just before
job is reserved and
started.

Err 42 | Protected An attempf was made to | Release in advance the
correct the file which| protect status of the file
is protected. to be corrected (INS. CHG.

DELETE).

ALr 43 | Encoder cable error Broken wire of encoder | Check cable connection
cable ' between robot body and

control unit.

ALr 44 | Over drift; Refer to ALr. Refer to ALr.

(Detected by servo
CPU.)

ALr 45 | Servo CPU error Abnormality and noise | Shut off the power and turn
mixing of control unit | it on again. (Remove causes

of trouble.)

Err 46 | Release the gun.

ALr 48 | Aux-Axes communication Abnormality and noise | Shut off the power and turn

error

mixing of control unit

it on again. (Remove causes

of trouble.)




Display code

CRT display

Cause

Corrective action

ALr 49 | Aux axes encoder cable Abnormality of encoder | Check the cable connector.
error. cable of control unit
and external axis
ALr 50 | Aux axes command not An attempt was made to | To delete, press the [STORE]
found delete the step key again. To stop
registered with the deleting, press the [CANCEL]
command [Y-]. key.
ALr 51 | Aux axes calculation An error occurred in Change the teaching
error the operation check. position.
ALr 52 | Command of the Aux An attempt was made to | To delete, press the [STORE]
axis control sensor delete the step key again. To stop
not found registered with the deleting, press the [CANCEL)
commands[Y-] and [F-]. | key.
Err 63 | **x G1, G2, G3, G4, G5, G6 Robot is being moved Press the [CANCEL] key and
Soft limit #*%% out of its moving move the robot back into the
range. moving range.
ALr 64 | *x% Servo error Deviation over Change the teaching so that
G1, G2, G3, G4, G5, G6 a specific axis does not
Deviation over %% move quickly. Check the
motor and amplifier.
ALr 65 | #xx GI, G2, G3, G4, G5, G6 An alarm is given from | Reduce the robot speed.
Servo amp error¥x the servo amplifier. Remove causes of the
troubles of the motor and
amplifier.
ALr 66 | **% Over drift: The drift of the servo | Adjust the drift of the
G1, G2, G3, G4, G5, G6 **x circuit became servo circuit. Contact our
excessively large. service department.
| The fuse of the servo | Check the fuse.
power source is blown. | Servo power: 30A fuse
The fuse of the servo | Servo amplifier: 1A
amplifier is blown.
ALr 67 | **% GI, G2, G3, G4, G5, G6, Robot has overrun the | Refer to the paragraph
Hard limit *%x moving range. “Releasing Overrun” of the
: Robot operation manual.
ALr 68 | Aux-Axes cannot move Soft check error of Change the position and
the teaching point speed of the teaching.
(During operation) Abnormality and noise mixing
of control unit. Remove
causes of trouble.
ALr 69 | Aux-Axes corners speed Abnormal speed Reduce the teaching speed.

is out of range.




Display code

CRT display

Cause

Corrective action

editing

occurred during
editing.

Err 70 | Cannot shifted by Three standards points | Change the position of the
rotation. are within the same step with the command [F-5].
plane, thus the
rotating shift cannot
be calculated.
Err 76 | *x* A sensor command The teaching point Press the [CANCEL] key.
exists. ¥ stored with the touch | To delete the teaching
sensor operation point, press the [STORE] key
command is being again.
deleted.
Err 77 | *** Sensing could not be | An interruption did Press the [CANCEL] key.
achieved. *#x ‘not occur within the To restart, press the [TRACE
sensing distance. (+)(-)] key of the teaching
pendant and restart the
robot operation.

Err 78 | *¥** Sensing could not be | Robot was stopped in Press the [CANCEL] key.

achieved. #**x emergency mode and To restart the robot, press
restarted from the the [RESTART] key again.
teaching point where
the touch sensor
operation command was
stored.

Err 79 | Arc sensor error Abnormal welding Press the [CANCEL] key,
conditions. To restart the robot, press
Wire diameter of the the [RESTART] key again.
welding power is set
to those of other than
the arc sensor
specification.

Err 80 | Arc sensor Abnormality and noise | Turn off the power and turn

communication error mixing of control unit | on the power again.

ALr 101 | *** Added memory Added memory status is | Check for proper optional

: error *k% abnormal. setting and mounting of

added memory board. Make
correct setting.

Err 108 | HeHopMasbHa HaOpyTa |3HMXeHHS Hanpyr | 3aMiHiTE akKyMyJISTOP

BOaTapel eHKOLOEPA. aKyMyJigTopa eHKoIepa.

ALr 110 | Directory error Contents of memory are | Clear the memory.

attempt to clear memory | abnormal. :

Err 111 | Overrun limit released Robot did not overrun | Throw the overrun release
but the overrun switch | switch to the normal play
is at the release position.
position.

Err 112 | Power fail in program Service interruption Check the contents of the

program in the first place.
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Display code

CRT display

Cause

Corrective action

ALr 113 | Parameter error 1: Amount of origin Properly set each parameter
Reset parameters correction again.
2: Tool offset
1, 2, 3, 4 3: Origin offset
4: External axis
parameters
Abnormality exists in
the above.

Err 114 | External holding A hold signal of the Remove the hold signal of
external signal is the external signal.
entered.

Err 115 | Emg stop (TB, panel, Emergency stop switch | Release the switches of the

ext) ON was pressed. teaching pendant, panel, and
external axis.

Err 116 | Attempt to turn power on | Incorrect timing of Press the [SERVO POWER]

again supplying power switch.

Err 117 | RT interference RT axis is in the Move the RT axis outside of
interference area. the interference area.

Err 118 | Home position is not The command J-H was Register the home position.

registered. used although the home
position was not
registered.

ALr 119 | ABORT Contents of memory are | Shut off the power and clear
abnormal. the memory.

Err 130 | Calculation method No. Wrong combination of Correct to the correct

: not appropriate. the designated combination.
interpolation type and
the calculation
numbers (CL, CL1, CL2,

CL3) during register-
ing the teaching
point.

Err 131 | Safety holder has An input was stored Safety holder is actuating.

actuated. into the safety holder | Release it.
input terminal of the
sequencer P board.

Err 133 | Cannot weave. Robot was stopped by » Move the robot to the
the emergency stop weaving starting point by
mode or operated in the TRACE (+) key, and
the manual mode in the start the robot.
weaving section, and » When restarted, the robot
was restarted. moves along the straight

line or circular.

ALr 134 | Non-communication of Abnormality and noise | Shut off the power and turn

main servo

mixing of control unit

it on again.




Display code

CRT display

Cause

Corrective action

ALr 135 | 10P T.P. COMMUNICAT Abnormality and noise | Turn off the power and turn
ERROR mixing of control unit | it on again.
and teaching pendant.
ALr 136 | IOP CPU ERROR Abnormality and noise | Turn off the power and turn
mixing of control unit | it on again.
Communication error list
Error No Message Contents of error
201 File not registered. Designated file is not registered.
202 File already registered. Designated file is not registered.
203 Protected file cannot delete. Unable to delete because it is a
protected file.
204 File under play and cannot delete. Unable to delete because it is a file
being executed of the play.
211 Memory full Memory area over
212 File record length error Abnormal file record length
213 Step flag error Abnormal control flag in the step
214 Verify error File collate error
221 Command code error Brror of command code
222 Command seq error Improper as the sequence of the command
223 | Command lenght error Abnormal lenght of command and parameter
224 | File type/No. error Abnormal file type and file number
225 Command parameter error Improper mode designation of “I” command
227 Robot No. error Improper robot No.
2170 Transmission error Error of transmission control
275 Option CPU soft error
280 Option CPU communication error Abnormality occurs inside the robot.
285 Option CPU hard error

% Error releasing by the [CAN] key of the panel is necessary.




Recovery processing of Err34 (occurring while playing) and Err40 (occurring

while editing)

Error location

Cause of error

Recovery processing

Free moving
point

In spite of the air cut point,

there exist commands relating to the
welding such as AJO, ASS, CJO and
AES.

Delete commands relating to the
welding such as AJO, ASS, AJO and
AES by the program editing mode.

Welding
starting point

The welding starting point requires

AJO
~ ASS

a pair of welding starting commands
AJO and ASS.

Do not insert any other commands
between the command AJO and the
command ASS.

Example

1. AJ0O 200 24.0
2 Bl 5
noAs 1

In spite of the welding starting
point, there are sequence commands
(CJO, AES) of the welding ending.

Example
1. AJO 200 24.0
2. ASS 1
3. H-1 20
400 150 210
5. AES 1

Delete the sequence command between
the commands AJO and ASS using the
program editing mode.

Example

1. AJO 200 24.0
2. ASS 1

Delete the commands CJO and AES
using the program editing mode.

Example

1. AJ0O 200 24.0

2. ASS 1
3. H-1 20
NOTE: To conduct the arc spot

welding, accomplish one more
multiple registration of the
same point.

(Refer to page 2-12.)
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Recovery processing of Err34 (occurring while playing) and Err40 (occurring

while editing)

Error location

Cause of error

Recovery processing

Welding
progress point

In spinte of the welding progress
point,

ASS
AES
CJO

there are sequence commands such as
ASS, AES and CJO that cannot be used
at the welding progress point.

Delete the sequence commands ASS,
AES and CJO using the program
editing mode.

Welding ending
point

The welding ending point requires a

CJo
AES

pair of welding ending commands CJO
and AES.

Do not insert any other commands
between the command CJO and the
command AES.

Example

1. CJ0O 150 21.0
2 ih1 5
3. ASS 1

In spite of the welding ending
point, there are sequence commands
(AJO and ASS) of the welding
starting.

Example
1. CJO -150 21.0
2. AES 1
3 A0 200 240
4. ASS 1

Delete the sequence command between
the commands CJO and AES using the
program editing mode.

Example

1. ¢J0 150 210
9. AES 1

Delete teh commands AJO and ASS
using the program editing mode.

Example

L. CJO 150 21.0
9. AES 1




Recovery processing of Err34 (occurring while playing) and Err40 (occurring

while editing)

Error location

Cause of error

Recovery processing

Circular There is no starting point of the Add the starting point and ending
circular, C-S, C+S or the ending point of the circular using the
point of the circular, C-E and C < E. | program editing mode.

Example Example
1. A-0 60.00 In the case of the example shown in
the left column, add the command
2. C-0 1.00 C-S.
3. C-0 1.00 1. A-0 60.00
4. C-E 60.00 2. C-0 1.00
3. C-0 1.00
4. C-0 60.00
5 C-E 60.00
Circular Robot cannot move bécause of the Change the teaching point so that

circular.
An error occurs due to the initial
calculation of the circular.

Example 1
C-0, C-E
Two of the three
points are the
same point or very
C-S close each other.
Example 2
O O O
C-S C-0 C-E

Three points are run along the
same straight line.

the robot can move along the
circular using the program editing
mode.

Example

Shift C-0 or C-E point slightly.

Example 1

Shift C-0 or C-E point slightly.
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Recovery processing of Err34 (occurring while playing) and Errd0 (occurring

while editing)

Error location

Cause of error

Recovery processing

Weaving

There are no weaving starting
points B-S, B+S or the ending
points B-E, B+ E or the amplitude
points B-1, B-2, B-1, B+2.

Pattern No.
Example
LoA0 ©60.00
2. B-S 1 0.0 5.00
1.5 '
3. B-2 0.0 5.00
4. B-E 60. 00
Weaving
frequency

Stopping time Speed

of amplitude point

(Weaving time)

The weaving starting point has the
command B-S (air cut point), while
the amplitude point has the command
B.1 and B.2 (Welding progress
point).

The weaving starting point has the
command B.S (welding point), while
the amplitude point has the commands
B-1 and B-2 (air cut point).

Example
1. B.S 1 0.0 2.00
s 1.5
9 é B-1 0.0 5.00
3 : 8_2 O. 0 5- 00
L o 60. 00

Use the program editing mode and add
a command that is lacking, from the
commands of the starting point, end-
ing point, and amplitude point of
weaving.

Example

In the case of the example shown
in the left column, add the

command B-1.
1. A-0 60. 00
2. B-S 1 5. 00
------------------- T TR A
3. B-1 0.0 5. 00
4, B-2 0.0 5. 00
5. B-E 60. 00

Use the program editing mode and

give the commands B-1 and B-2 to the
amplitude point when the weaving
point has the command B-S.
Give the commands B.1 and B.2 to the
amplitude point when the weaving
point has the command B.S.

Example

1. B.S 1 0.0 2. 00

------------- 1.5

2 B.1 0.0 5.00»

3! B.2 0.0 5.00

4. B-E 60. 00
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Recovery processing of Err34 (occurring while playing) and Errd40 (occurring

while editing)

Error location

Cause of error

Recovery processing

Weaving

The sequence command exist at the
amplitude point of the weaving.

Example
I. B.S 1 0.0 2.00
1.5
2. B-1 0.0 5.00
10-01
3. B.2 0.0 5.00
3. B-E 60. 00

Robot cannot weave because an error
occurs during the initial
calculation of weaving.

Example 1
B-1 Check that the
amplitude exceeds
B-S 20 mm,
B-2
Bxample'Z

The speed at the point B-S is
too fast, and the robot cannot
weave.

Example 3

The weaving frequency is zero
and the robot cannot weave.

Example 3

The weaving timer is too large
(weaving stopping time) and the
robot cannot weave.

Delete the sequence command at the
weaving amplitude point using the
program editing mode.

In the case of the left example,
delete the sequence command in the

section

Reduce the amplitude to less than 20
mm using the program editing mode.

Lower the speed using the porgram
editing mode.

Insert the frequency using the
program editing mode.

Reduce the weaving timer to a size
which allows the weaving using the
program editing mode.
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Recovery processing of Err34 (occurring while playing) and Errd40 (occurring

while editing)

Error location

Cause of error

Recovery processing

Circular
weaving

Either of the following commands
does not exist.

Starting points of circular weaving:

D-S, DS
Ending points D-E, D-E
Amplitude points D-1, D-1
Halfway points D-2, D2
D-0, DO

| Example | Weaving frequency
pattern No. Speed

¥ \

1. D-§ 2 . 00
1.0

2. D-1 5. 00

3. D-2 5.00

4, D-E 60. 00

The starting point of the circular
weaving has the command D-S (free
moving point), while the amplitude
point has the commands D.1 and D. 2
or the halfway point has the command
D.0 (welding progress point).

The starting point of the circular
weaving has the command D.S (welding
point), while the amplitude point
has the commands D-1 and D-2 or the
halfway point has the command D-0
(free moving point).

Example
1. D.S 2 1. 00
------------- 1.0
2 é D-1 5. 00
3 D-2 5. 00
4 D-0 5. 00
5. D-E 60. 00

Use the program editing mode and add
any command that is lacking for the
starting point, ending point,
amplitude point and halfway point of
the circular weaving.

Example
1. D-§ 2 1. 00
1.0
2. D-1 5. 00
3. D-2 5.00
4. D-0 5.00:
5 D-E 60. 00

Use the program editing mode and
give the commands D-1 and D-2 to the
amplitude points or the command D-0
to the halfway point when the
circular weaving starting point has
the command D-S.

Use the program editing mode and
give the commands D.1 and D.2 to the
amplitude points or the command D.0
to the halfway point when the
circular weaving starting point has
the command D. S.

Example

. D.S 2 1. 00
------------- 1.0

20 D.1 5. 00
3 ]2 5.00
47 D0 5. 00
5. D.E 60. 00
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Recovery processing of Err34 (occurring while playing) and Errd0 (occurring
while editing)

Error location Cause of error Recovery processing

Delete the sequence command at the
amplitude point using the program

The sequence command exists at the
amplitude point of the circular

weaving. editing mode.

Example

1. D-§ 2 1. 00

2. D-1 1.0 2. 00

---------------- In the case of the left example,
1 0-01 delete the sequence command in the

3. D-2 2. 00 section.

3. D-0 2.00

Robot cannot weave because an error
occurs during the initial
calculation of weaving.

Example 1
D1 Check that the Reduce the amplitude to less than
D-S amplitude does the limit value using the program
not exceed 20mm. | editing mode.
Example 2 D-2

Lower the speed using the program
editing mode.

The speed at the point D-S is
too fast, and the robot cannot
weave.

Example 3

Enter the frequency using the
program editing mode.

The weaving frequency is zero
and the robot cannot weave.

Example 4

The weaving timer is too large
(weaving stopping time) and the
robot cannot weave.

Example 5

Two of the three points of the
circular arc are the same point
or very close each other.

Example 6

Three points of D-S, D-0 and D-E
run along the same straight line.

Reduce the weaving time to a size
which allows the weaving using the
program editing mode.

Shift the point D-0 or D-E slightly
using the program editing mode.

Shift the point D-0 or D-E slightly
using the program .editing mode.

~ 7-19 -




Recovery processing of Err34 (occurring while playing) and Errd40 (occurring

while editing)

Error location

Cause of error

Recovery processing

MDI input

Power is shut
off.

The following errors cccurred during
checking when the program editing
was finished.

(I) Robot moves beyond the software

limit range.
(2) Robot moves beyond the moving
range when the interpolation is
calculated.

Angle speed exceeds the rated
speed.

Use the program editing mode and
change the teaching point to a point
closest to the robot moving range or
lower the robot moving speed.

Use the editing mode and verify the
contents again.
(1) Select the [EDIT] mode.

(2) Press the [PROGRAM] (or [JOBI,

[ASS SEQ.], [ABS SEQ.] and
[LIBRARY]).
(3)

(4)

And, enter the program number.

If any points to be corrected
remain, continue correcting
them, and if not, press the
[END] key.

Then, check again the operation and
grammer.
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Brr 2
The “Err 2" takes place, as a result of the robot’s calculation of its operating
axis path, when the position of each axis is realized in a different condition
from the taught condition whereas the torch tip position and the welding
position are realized as taught. For example, a phenomenon is considered
wherein in the playback mode the rotated RW axis is caused to conform the taught
moving path and position when the RW axis is not moved in téaching.
Such conditions result due to the degree of freedom at the robot in the
caluculation of the moving path and positions, and in such cases, the robot is
designed to stop as a result of an error occurring.

The following explains the trouble shooting of the “Brr 2.

(1) The “Err 2” may result when an attempt is made to move the robot by the
linear interpolation (command A-0) while rotating the wrist RW axis and TW
axis to over 180° between the teaching points. The same error may result
due to the positions of the RW and TW axes while the robot moves toward the
first point after starting, when the wrist is moved and then the TRACE +(-)
or other robot motions are conducted in the trace mode.

In such a case, add teaching points to prevent the RW and TW axes from
rotating over 180° or change to the PTP motion (command T-0) or change the

starting position (RW, TW positions).
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(2) The “Err 2" may occur when the FA axis and BW axis take parallel positions

(see the diagram) during circular interpolation.

(AWS8010)

In this case, change to the PTP motion (command T-0) or avoid the parallel
positions of the FA axis and BW axis by changing the teaching (realize the

motions of the same torch direction as by moving each axis).
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Releasing of Overrun

When an overrun status is entered, release the overrun status in the following

manners.

Turn off the power.

Open the cassette panel (on the right side of the CRT operation box).
Throw the snap switch to the Overrﬁn position.

Turn on the power.

Press the [SERVO POWER] switch.

Move the robot in opposite direction of the overrun and release the
overrun conditions. Refer to the message shown on the CRT screen.
Turn off the power.

Throw the snap switch [OVERRUN RELEASE] to NORMAL RUN position.

Turn on the power and operate the robot again.

NOTE: The overrun releasing mode is valid only when the overrun conditions

is present.
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When CRT Screen Does Not Display

In case the CRT display disappears subsequent to an operation upon or after

turning the power on, there is a possibility that the robot has detected

instantaneous service interruption causing the hardware to be reset. Check the

following.

(D

Trun off and turn on the no fuse breaker (NFB) of the robot controller, and
turn on the power. Then, verify that the CRT screen displays messages. The
robot controller NFB is located at the upper left section, which can be seen
after the front door is opened. To turn ON/OFF the NFB, rotate the handle

provided at upper left of the front door.

Turn OFF the NFB and check for blown fuse of fhe sequence board (provided
with terminal block) provided on the lower part of the front door.

If blown, identify the cause, provide necessary measures, and replace with
the new fuse.

If the CRT screen remains in the same condition (does not show any messages)
after above checks are made, contact us or the nearest service shop in your

area.

In case the CRT screen goes out during the robot operation, press the panel
key.
To prevent the burning of the screen of this robot, the screen luminance is

reduced 30 seconds after the last operation and goes out one hour later.
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Supplement 1

EMG. STOP

TEACH
0K

m/min

or %

QUICK
TRACE

Functions of Keys on Teaching Pendant

E. STOP push-button switch

This push-button switch is provided for stopping the
robot in an emergency. Pressing the switch once stops
operation immediately. Pressing the switch for the

second time resumes operation.

[TEACH OK] key

This key enables starting, ending (interruption) of
operation from the teaching pendant, and is used as an
LED which indicates the current status. Press the
TEACH OK key when starting operation f:om_the teaching
pendant. All operations can be carried out when the
LED is ON. Press the TEACH OK key to end or interrupt
operation. The LED turns OFF and operations

instructed from the teaching pendant become invalid.

[M/MIN OR %] key
This key is used to indicate the unit of the speed
displayed in m/min or to change to % which is the rate

of the maximuim speed.

(QUICK TRACE] key

To trace the robot in the trace verify mode through a
slow teaching speed section such as the welding
section, press the TRACE [+][-] key while pressing the
[QUICK TRACE] key. The robot moves at the limited

speed.
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When the robot is operated by this key, the setting of
the [ROBOT AXIS] key is ignored. Weaving and circular
weaving are carried out at the taught speed.

Whether to make the function of this key “valid” or
“invalid” can be selected by the “Initial Setup
(advanced function) mode. The system is set as

“invalid” at shipping condition.

Various keys for moving robot
The various + and - keys are used to rotate the robot
and move its arms and wrists. They are also used when

moving the auxiliary axes.

[t is possible in the INITIAL SETUP (ADVANCED
FUNCTIONS) MODE to set the ROBOT AXIS YES or NO.

If YES is selected, you must press and hold the ROBOT
AXIS key for the +/- keys to operate. If NO is
selected, the robot can be moved by simply operating

these +/- keys without the need to press and hold the

ROBOT AXIS key.

There are fine sets of coordinate systems (CARTES,
CYLINDRICAL, USER, TOOL AND ARTI) used to move the
robot. Each system is selected using [SPEED H—M—L]
key. When moving the auxiliafy axes, press and hold
the AUX AXIS key while using the +/- keys (AUX 1/AUX 2),

which are used for special systems.



6. [ROBOT AXIS] key

When moving the arms and wrists, and tracing forward
ROBOT

and backward, press and hold the ROBOT AXIS key then

AXIS

press the 4/~ keys for each axis or the FORWARD/BACKWARD
keys.

Whether to make the function of this key “valid” or
“invalid” can be selected by the Initial Setup

(advanced function) mode. The system is set as “valid”

at shipping condition.

7. [AUX AXIS] key

AUX To select auxiliary axis operation, press and hold the

AXTS AUX AXIS key. Then use the +/- keys for each axis.

8. - [STORE] [WELD STORE] keys

Used to store teaching points. Use the STORE key to
save non-welding points and the WELD STORE key to save

welding points. During teaching, use the STORE key

for the [SEQUENCE INPUT] saving operation.

9. [MODIFY] key
When [CHANGING], [INSERTING) or [DELETING]

o > O D> O D> O D> O . . .
HODIFY teaching points, when changing the [SPEED]

CHG. INS. DEL. SPD. 0. RIDE

between teaching points, and when-
[OVERRIDING] (changing the welding
conditions during playing), use this key
to select the appropriate action. Each
time you press the key, the contents of
corrections are changed and indicated by
the lighting of the LED.
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10.  [PATH] key

This key is used to specify the manner in

which the robot moves. In teaching,

press the key to select the desired
manner of robot movement. Each time the
key is pressed, the LEDs indicate the
manner of robot movement in the sequence:
[LINEAR] - [CIRCULAR ARC] - [WEAVING] -
[CIRCULAR ARC WEAVING] - [PTP]. The SPEC
1 and SPEC 2 keys are used for expansion

but are not used currently.

11.  [TEACH COORD. SYSTEM] key

o OPF OP OD OD O
PATH
o> [} M PTP Srey Spc2
O—T7T—0—7—0
CARTES TOOL ARTI COORD.
SYSTEM
CYLIND USER

This key is used in teaching to select the
coordinate system in which to move the robot.

The LEDs indicate the selected system. - Each

time you press the key, the coordinate system

changes in the sequeﬁce: (CARTES (Cartesian
coordinate system)] - [TOOL (Wrist coordinate
system)] - [ART (operation of each axis] -
[CYLINDER (cylindrical coordinate system)] -

[USER (User coordinate system)].
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12.
e —O——0
W M L
M1 ML
SPEED
H—M-L
13.

D)

14,

o

WIRE
AMP

@

[SPEED H—M—L] key

The [SPEED H—M—L] key is used to select the operat-
ing speed of the robot. The LED lamps indicate the
selected speed range. Press the [SPEED H—M-—L] key
to select the desired range in either of the sequence
[HIHG], [MID. HIGH], [MID.], fMID LOW] and [LOW].
Then, use the [SPEED +/-] keys to set the speed more

specifically.

(HIGH] 60 to 120 (m/min)
[MID. HIGH] 30 to 59 (m/min)
(MID. ] 10 to 29 (m/min)
[MID. LOW] 1.0 to 9.9 (m/min)
(LOW] 0.01 to 0.99 (m/min)

[SPEED +/-] key

These keys are used to set the exact operation speed.
First select the appropriate speed range, then press
(+] or [-) key to adjust the speed to the exact speed.
The data of the speed is displayed on the LED (8 digit
5 X 7 dots) for speed indication.

The SPEED +/- keys are also used to select the menu
numbers and commands to carry out the [WEAVE TYPE],
[MENU SELECT] and [SEQ] operations.. Also used in the

speed overriding operation while robot playing.

[WIRE +/-] [CURRENT +/-1 key

These keys are used to feed the welding wires in
forward or backward direction in the manual mode.
Keys are also used in the overriding operation of the
welding current during the robot playing.
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1.

TRACE
VOLT

16.

ROBOT
LOCK
17.
WEAVE
TYPE

[TRACE +/-] key [VOLTAGE t/-] key

The TRACE +/- keys are used in the TRACE mode to move
the robot forward or backward for each teaching point.
If the ROBOT AXIS key has been set ON in the INITIAL
SETUP mode, you must press and hold the ROBOT AXIS key
then press the +/- keys for these keys to operate. If
you press and hold the ROBOT LOCK key, then press the
t/- keys, the robot will not move, but the teaching
point can be moved forward or backward.

Using the override operation during the robot play,
you can use these keys to increase (+) or decrease (-)

the welding current.

[ROBOT LOCK] key

This key is used in trace mode to move only the teach-
ing point forward or backward without the need to movej
the robot. Press and hold the ROBOT LOCK key then

press the +/- keys.

(WEAVE TYPE] key

This key is used»in the teaching mode to select the
type of weaving. Press and hold the WEAVE TYPE key
then press the +/- keys. The weaving menu number is
displayed on the [SPEED DISPLAY LED] and the
corresponding weaving type can be taught énd

registered.



MENU
SELECT

SEQ.

18.

19.

[(MENU SELECT] key

This key is used to select a welding menu and a user

coordinate system number during teaching. Each time
you press this key, the speed display indicates the
welding menu numbers.

When you press the speed [+)/[-] keys while the
welding menu number is displayed, the welding menu
number will be displayed. Press and hold the [MENU
SELECT] key then press the [ROBOT AXIS) key, the user
coordinate system can be selected. To select the

number of the user coordinate system, press and hold

the [MENU SELECT] key, and press the [ROBOT AXIS] key.

[SEQ. ] key

The [SEQ.] key is used in teaching to put the robot in
the state ready for entering the sequence commands to
a teaching point, and is also equipped with an LED
lamp. Pressed once, the LED turns ON and the sequence
command (limited to specific commands) fs indicated by
the [SPEED DISPLAY LED]. Use the [+/-] keys to select
and store the desired command. Press the SEQ. key
again when the command entry is finished. Then, the

LED turms OFF.
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Jjog

WELD
OFF

CIRCL
WEAVE
END

20.

21.

22.

(JOG) key

The JOG key is used in teaching to manually move the
robot in minute amounts (pitch feed). The LED lamp
turn ON when the key input is accepted and the robot
is put in the pitch feeding state. The amount by
which the robot moves is determined by the SPEED RANGE
(HIGH, MIDDLE HIGH, MIDDLE, MIDDEL LOW and LOW), as
follows: Amount of travel by pitch feed can be set
through the INITIAL SETUP : ROBOT PARAMETER screen.

Amount of travel by pitch feed

Standard value
HIGH 1. 00
MIDDLE HIGH 0. 75
MIDDLE 0.50
MIDDLE LOW 0. 35
LOw 0.20 (mmj

[WELD OFF] key

This key is used to interrupt welding during play.
The LED turns ON when the key input is accepted ahd
the robot put in the no-weld state. To restart
welding, press the [WELD OFF] key again to cancel

the weld-stop state (the LED turns OFF).

[CIRCLE WEAVE END] key
The CIRCLE WEAVE END key is used in teaching to cancel
a specified CIRCLE, WEAVE or CIRCLE WEAVING state

after such state has been taught.
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23.
| CANCEL
24.
25.
26.
STEP SPEED
2.
O WELD

[CANCEL] key
The CANCEL key is used to cancel an error state and to
cancel (interrupt) midway the teaching of a CIRCLE,

etc., format specification.

(HOLD] key

The HOLD key is used to interrup (pause, or hold) the
operation of the robot during play. The function is
exactly the same as that of the [HOLD] key on the

control panel.

(END] key

The END key is used to end or terminate the teaching
of a program in the teaching mode. Also, in pausing
(holding) during tracing or running, you can force the
ending of execution by simultaneously pressing the END

and CANCEL keys.

[STEP NO.] and [SPEED] LED display

This is an 8~digif 5XT dot LED display used to show
the current teaching point number and the speed. The
SPEED display LED is usually used to show the speed in
m/min. It is also used to show the selected value
used in overriding pre-set values and the contents of

other operations such as WEAVE SELECT, MENU SELECT and

'SEQ. INPUT.

[WELD] LED
This LED lamp turns ON during tracing or play to show
that the welding is taking place.
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®) O
CTRL1 CTRL2
O O
CTRL3 CTRL4

J

28.

29.

[CTRL1]~ (CTRL4] keys
These keys are used in teaching mode or playing mode

to control the output signals from the teaching

pendant.

(11 4] [«] [—] keys

These keys are used to enter the sequence commands
from the teaching pendant or to monitor the state of
the input/output terminals. Note that these keys

cannot be used at present.
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Supplement 2. Teach Pendant Key Diagran
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Supplement 3. Console Panel Diagran
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Supplement 4. Operation flow chart

4.1 Operation mode select
(Power On)

(BXT. SERVO ON) ————— <PLAY>

<Mode select >

HRE ipgE Hp3E iR

PLAY TEACH EDIT TAPE NEXT

PRINTER KEY

——> <TAPE/PRINTER >

—> <EDIT>

———> <TEACH >

—> <PLAY>

i T

PRODUCT ~ AUX COMMUNI  INITIAL  NEXT
DATA MEMORY ~ CATION  SETUP KEY

———> <§ystem set up >

——> <Communication : Option>

I*’ (with RS-232-C )

—>  <EBxternal Memory :Option>

L5 <PRODUCT DATA>
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«. 2 PLAY

o _ <PLAY> _
SRR g ipgE g i3
PLAY  DISP  EDIT  TAPE  COMMUNI
COND CHANGE PRINTER CATION

Play condition

Setting
ERLE iRl
ADDRESS  ALL

SEARCH  CANCEL

()

Address seach
Setup search
@esignated step

Complete

(x)

Panel start Start

Tape/Printer mode execute l

Play condition
ExtPanel
Job/program

Job/Program /Step
Lock

In, Out ~Arc Robot

Edit mode execute |-
Display change

Instruction
Position

IN/OUT (Bxc lusive)
IN/OUT (Welder)
IN/OUT (User)
Accumulated Time
Job/Register
CRT OFF

Address Seach

(at address (PanelBxternal) | (k)

search)
“ftlomnunicate mode execu[q

Execute complete

PLAY
Execute Execute
Complete
i3 2 HEgE 3 o7 ¢ b 1
DISP EDIT TAPE COMMUNT
Hold CHANGE, PRINTER  CATION

SRR ERE PR3 ER4E EPSE

|
PLAY  DISP  EDIT  TAPE  COMMUNI

COND  CHANGE PRINTER CATION

BDIT|

Teach 0K OFF

DISP CHANGE

COMMUNICATION

TAPE,/PRINTER

Modify teach point

Play condition setting

(by Teach pendant)

Teach OK ON
DISP CHANGE Trace (forward, backward)

COMMUNICATION

TAPE,~PRINTER

(%)

“END"+ “CANCEL"
of Teach Pendant
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“

t Te-- hing

e AFZE SR
TRANS HOME COORD1 e = (%)
CORRECT  TEACH NATE

|

oo (Teach home position)

(Transfer teach program)

ERgE
PARALLEL
SHIFT

|——> (Parallel shift)

liesignate teach prdgram ]

Exist

New

Set tool coordinate system

Teaching by Teach
pendant

L

(END)

VBS

(Teach coordinate sysiem)

(Trace operation?)

Panel start

- — R ip2

B

HRg
USER
(Teach coordinate system)
-.Store. {MD [ /Teach Pendant )
Change(MD [ Teach Pendant )
Delete ’
TEACH OK ON Trace (Forward/Backward)
iP5 — Modify Teach point
0B0
LOCK

Complete

(Selectdisplay)

TEACH OK OFF

(Robot lock set)

(%)

“END"+ “CANCEL"
of Teach Pendant



4. 4 EDIT

HRE R
JOB PROGRM

<EDIT>
5P

ASS
SEQ

AES LIBRARY
SEQ .

[

(Bdit teaching data)

PAGE
BACK

i

PAGE
NEXT

PROTECT PROTECT  NEXT
RELEASE  KEY

HREE ip2s
CHANGE  ADD.

\T_T

ERgE
DELETE

L

R 2

(Next page display).

iR EU5H

—— (Protect set reset )

iRgt 8

COPY DIVIDE  MERGE DELETE  NEXT

KEY

L

INDEX NEXT
KEY

“— (Change)

\v (Search)
' (Delete) .

(Add)

L—— (Next page display)

(Delete)
(Merge)
(Divide)
—  (Copy)

PO ERgH SR HGE

l—‘“ PAGE PAGE  SPD CHG  WLD CHG NEXT

NEXT BACK  (RANGE)  (RANGE) KEY
L 1

(Weld range change:for Program)

L—— (Speed range change:for Program)
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4. 6 PRODUCT DATA

<PRODUYCT BATA>

R PO P8 ipgi ips
ACCUM J0B M NEXT
TIME REG KBY
ERROR NEXT
HISTORY KEY
————— (Display alarm No. and date / time)
(Set current dat/time) '
(Reset/display Job time and register content )
AR SR RS i SR
-————— (Accumulate time display and reset) JoB JOB REGSTR ~ REGSTR  NEXT
n NEXT BACK NEXT BACK KEY
i } [ BRE H R5E
ACC TIM : ,
RESET ALL JOB  ALL REG NEXT
RESET RESET KEY
——— > (Next page display) T l .

L———— (Reset )

t—————> (Reset )
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4.7 SYSTEM SETUP

<System setup>

w FE AL HRgE Fé P8t
WELD Al OPTION  R0BOT MEMORY
! Coxn FUNCTION SETUP (FFSET  CLEAR
[I— g i
ALL FILE,
CLEAR CLEAR
(Robot parameter set/dispiay )
L& T Origin offset ———===-=~ (Clear ali weaching data)
Tool offset
Origin correct valve - (Clear all memory) .
Soft limit
Speed limit
Jog
= (Option setting dispiay)
Printer
L— > (Advanced function Setting) . —— Optional IN/QUT
—— External memory
l Robot axis L* Sensor A
-—— Teach interlock F— (Communicate port)
—— Home position return —— (Externalaxis)
— Designated Job —— (Weld data)
—— RT movement range
—— Interval timer output
— Interlock output
—— Weld OFF output
—— Pane!l play output
—— Hold during play
—— Quick trace key
- CTRL Key of Teach Pendant

e (Weld condition setting) -

Weld menu (reserved table)setting
Wire inching speed setting
Welder characteristic (Direct / code. Character table correction)
Weaving condition setting (Frequency, Timer)
(Welding condition)



Jns mepe3amycka 3HKoJepa
AW-8010

1. Bkimrounte DISP SW # 6,7 u 8 na ZUEP 52903

2. BKJIroynTe nuTaHue

3. FS[NEXT KEY] --> FS[NEXT KEY] --> STANDARD POSITION SETTING (ORIGIN
POSITION)

4. FI[AXIS SELECT] --> RT --> [STORE] --> [END]

5, FAIENCODER RESET] --> F1[ORIGIN POSIT.] --> servo power ON, match the mark
of RT axis

~>[3] [9] [STORE] --> panel[END]

6, FA[ENCODER RESET] --> F1[ROTATION] --> servo power ON, match the mark of
RT axis

~>[3] [9] [STORE] --> panel[END]

7. BEIKITIOUUTE TTUTAHUE

8. Brixmrounte Disp SW # 6,7 & 8 na ZUEP 52903
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BI/IKOPI/ICTaHHﬂ CUCTEMH OYUCTKH.

1. HakineyHUK 1Sl MaJIbHUKIB BUKOPUCTOBYBATH Jiviie M6.

2. 3HATHU COIIO.
3. [limBecTn HaAKIHEYHUK IO CHCTEMH OYMCTKU Ta BUCTABUTH 1O BepTUKai((hoTo 2).

4. B lexaptogiit cuctemi koopauHat (CARTES) onycTuTi HakiHeUHUK BHU3 11100 BiH 3aiIIIOB B

bpesy(doro 3).
5. 3amaMm STaTH TOUKH.

6. B pexxumi penaryBanus nporpamu (EDIT) nonatn komanau SEQ sik B Tabmuiii Ha Ha ¢oTto 1.

H-1 10 3arpumka pyxy pobora Ha 10Mcex

00 3 BeimkHyTH BHXin Ne3 (cTaHIis OYHMCTKH)
H-1 25 3arpuMka pyxy pobora Ha 25MceK

O-1 3 BumkayTH Buxin Ne3 (cTaHiis O4MCTKH)
0-0 2 BimknyTH Buxig Ne2 (mpoayBka najabHHUKA)
O-1 2 Bumknytu Buxig Ne2 (mpoayBKa MajbHUKA)
H-1 15 3arpuMka pyxy pobora Ha 15Mcek
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