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CONTROL AND PROGRAMMING DEVICES | 54 fL % %
8.1 Introduction 5| =

8.1.1. Symbols adopted EH#F 5
The following symbols are used herein:

PAF BS54

Symbol 5% | Description ik
PROHIBITION
2k

Sections marked with this symbol contain instructions on incorrect behaviour and misuse that
can result in hazards and, consequently, are prohibited.

FEZEbRARIC B A% 3 A IR AT 9l A K S BUE R, TR AR b i !

MANDATORY ACTION
Sections marked with this symbol contain instructions that you are required to follow.

S AT
Z bR R BB TP B s AR AR R AT 3R AT
WARNING

Sections marked with this symbol describe operations that can lead to hazardous situations if
not carried out correctly.
it

Z BRI S th R A U IERIER S 8UE R .

>@ O

And the following conventions are adopted

W B2 58 S A

AUTO - TEACH White writing on a black background refers to a control

B3l — ~# found on the Robot's control panel.
BRI B AP HIAE_E R4

%%? Writing on a grey, blue or red background refers to
buttons to be pressed on the Robot pendant touch

LIST screen display.

% AR WK LD E R R F E4R ML R B
HIF 785

Speed

S Writing in bold refers to labels found on the Robot

pendant display.
6 L 88 AR T AR LSBT I b

Spraying distance

—_— White writing on a blue background refers to dialog
r boxes that appear on the Robot pendant display.
I i

= RR AR AR BRI TR HE

One or more arrows indicate an action or a series of
actions that the operator is required to perform in order
to follow a procedure.

—NECE 2 SR RN R N R ALY — A R
IR
8.1.2.  cription of 6-axis GR series models GR %7%] 6 i/l 25 A itk

» Press the §])@ly button to stop the
machine immediately.

PN | e L




CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 5 of 97

This User Guide applies to the following Robot models from the GR series.
A FE A TR GR R A

GR 630 ST GR 630 G GR 630 STC
} L
GR 650 ST GR 650 G GR 650 STC
1 2
GR 6100 ‘ST GR 6100 G GR 6100 STC
z %
GR 6100 HW GR 6160 ST GR 6100 HWC
Table 1: 6-axis GR series models
* 1. 64 GR RFH 5

The G in the code stands for carousel models (with 2 auxiliary axes, rotate-piece device and carousel)
The C in the code stands for traversing Y-axis models (with 1 auxiliary axis)
The HW in the code stands for hollow wrist models

G SRR HHA (AWM, —MREGRE. —REED
CHSIIRY T EME CRA— MDD
HWRR R T =

8.2. Description of control and indicator devices 5k 5457~ 4% KA/
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8.2.1. Description of Control Panel % il# &/

Ry BT R
Bl

faI AR+

Figure 1 Figure 2
K1 K2

IR XM Green illuminating two-position latching selector, used to select the operating mode: either teach or
automatic. The green light incorporated in the selector lights to indicate that the robot is set to automatic mode, and
goes off when in teach mode.

SIVARIEM Green button, pressed to start the painting cycle in automatic mode provided all setup procedures described
in section 8.2.3 HZIEI

Automatic cycle starting procedure have been complied with.

o]V IER=\IBY : Black three-position latching selector. The selector is usually set to RUN; if it is turned to
HOLD, the automatic cycle is stopped until the selector is turned back to RUN; when set to END, the robot finishes the
program in progress and then stops altogether.

IAWANVSY | Red illuminating pushbutton. The incorporated light comes on to indicate that there is an alarm, as
described in greater detail on the pendant display. Press the button to restart the alarm condition.

OISR OINR : Green illuminating button, pressed to switch electric motor power on and off; the motors must be
switched on to move the Robot, in both manual and automatic mode.

S1K®ld : Red pushbutton, used to end the painting cycle.

: Black three-position latching selector. Used to select the gun opening mode for spraying
paint: when set to MAN, gun opening is unconditional; when set to the middle position, the gun is closed in both
automatic and manual mode, but not in teach mode, in which case the gun will be controlled by the button on the
programming stick. If turned to the right, the gun will open only in automatic mode and in accordance with the times
programmed for the current cycle.
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: Twist-to-release mushroom-head pushbutton. The emergency stop button must be used whenever a
situation is encountered that puts personnel or the actual Robot in danger. Pressing the button causes all Robot parts
to stop immediately. To resume operation, you must deal with the cause of the emergency, release the mushroom-
head pushbutton and switch on the motors. If you have a G version, use the relevant button to return the carousel to
the correct work position if the emergency stop button was pressed while it was turning. The control panel is designed
to accommodate additional emergency stop buttons on the outside of the Robot to as to deliver the utmost system
safety.

EERERE: & CrwibneErix, TR AzimTsh. STl AL T Bahiat, AT KER
o NAE TR U
uimied A E% 8.2.3 W A REEAT T E, & T Start SO LR AT A B ST SEIUBHR A .

EEEETEESA =01, WP T RUNGZITIRE, IR EEERE, AEHmaiEl, e
SR RIEATIRA, ML HORA, WU NN SRR (T SRR 3 1 AT

B LU R, A IR, TR, RIS TRR o S R, 1 R R I R

D BEIRREA, TS LTI AR E A SE . TWTE AR AR T, EARE RN A 4
BEAT A IR L

DAL, T A RREIR .

e e Rt N i Rl =l - 4 (0 =TT, 2T R T WUGIT IRk %, M ENTah, BHekdTIr, HiEN
HhE SRR, JCieTahit 2 B S AR S b, (HAE RO, I8 I 25 AR R AT b M WA HE S0 AT Wit A P . el
A BT, AR S AT IA I R 1 & BEAT W I G

CRMEREL, BRSO, HEHLEIN G A uE LA NSRS, 2 RS LR N %R
ZAHDE HLE NG SLEME 1, A ERRIaAT, e A B SUsJE M B 4 Sk 4], AR EH, A2 G BB Nig
T, #F T RUE, WEMEAMN RS R R G E . AL AR L, Bk T 2s . H TR
IEBA BRI 24
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8.2.2. Description of Pendant 7~ & &/

The Robot has a pendant for programming.
L NBCA — M fEn 8

BT
USBgD USB cover

EEEEEEA

o s RIS ER

Figura 3 Figure 4
3 4

The pendant features a 6.5" touchscreen display, a Joystick for moving the Robot manually, a mushroom-head
Emergency stop pushbutton and two Enable or hold-to-run switches to enable movement.

NG LA 6.5 T MBS, AT T T TR T @l N, B Gk QUSRI M RE CRHE-121T)
it

Enable switch

ik—tﬂ;& Enable swiches
FEfx

gure 5
Kl 5

You must hold down the hold-to-run button to move the Robot in teach mode. The Robot's axes can also be moved
individually using the “=" and " keys to the right of the display.

FERBAEAT, R R A REIS AT LA N, % o 57 A0 U - A+ $2 A m] ASRSZ P L 2 A iz 30 .
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8.2.2.1. Movement keys iz

To move the Robot's individual axes manually,
proceed as follows:

> set the A\UIIOERI=:X®] selector on the

control panel to TEACH.

L., D\agnuslms‘ Slat\st\cs| A Chordogy | R

e

Manual

fed o
. | o ‘ 525 e | o3 | 52; ﬂ n 1 » switch on the motors with the (o) =z¥el\
2 0.0 deg ||nc 0.0 e 2 button
J3 0,0 deg [[nc 0,0 nc *
s o0 des |fo o0 deg u . 3 > press one of the hold-to-run (enable)
3 eg [|nc 3 nc ' .
J6 00 deq ||ne 00 e - buttons on the pendant's stick.
¢ | quote | unt| Commands ﬂ . 4
e i 28 A TR R B2 A RS B (0 5
z -365,0 mm =
A 00 deg | _Caeuslridion ,J u E
B 0,0 deg " " | 6
o] 00 deg
PR ) e EE > ¥ PR I % 4 % s bt
‘n ‘rz \ﬂ'n ‘u |rs |F= |- auwg‘. aaaaa l‘ a > .—t'fﬁ—jﬂﬁ fﬁ%ﬂéﬁ*ﬂ%&}\m EEA*}LJ:,TEH&
> NN E AR — M A
Figura 6 The enable (hold-to-run) buttons on the

& 6 underside of the pendant have three positions:
fully depressed, intermediate and released.
For Robot movement to be enabled, the hold-

to-run button must be pressed to the

Key Function intermediate position, which will cause the [Ef
& Switches on motors indicator to light (on green background).
b
HLDL S > Then press the keys "=, '* to move the
Switches off motors desired axis. The first pair of keys at the top
EEVINE R is used to move axis 1, while the last pair
- Movement in negative direction moves axis 6.
TT IS5 — _ e A
J\ﬁﬁﬂm‘zﬂ_ — ANEE ER R A =AML, AT,
+ E/IEoyt?jnT;rl;J in positive direction i lAIRY, FATT . ‘ N
JTHIES 4 L2 N FRVSE 441 42 28 o e R RTS8
Selects next 6 axes AA W LLIZS) .
2nd | | RS AME) 6 Al > T - B+ AT DB &, e BT
Table 2: Key functions — R L, T — X R
x2: Dinei 6 %l

To move the auxiliary axes of the G or C model

Robots, press the (24 key. The 2nd indicator in
the top right corner of the display lights. The
first three pairs of keys control the interpolated
axes, the second three pairs control the non-
interpolated axes.
G models:
o the first pair of keys controls axis 7
(the rotate-piece device)
e the fourth pair controls axis 8 (the
carousel).
C models
The first pair of keys is used to move the
Robot along the traversing Y-axis.

The figure on the left illustrates whether axis
movement is in the positive or negative
direction.
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PssEL _

1

+

n
RssEq
AP

SR R It

+

#R2nd "HgE, LIRS G RAIEL C RAIPLE KM nfh . 2nd
TR AL T B as A B A, BT = AL F A Pt A, e =4 4E

B[S E NI

G #41:
S HAEH IS 7 B AT R (RS
S UULH I 55 8 A

C R4:

AL R AR RILEE NAE Y AT BT 17 118 3)
AR OR T LS NHIZZh I IE. 507

Before moving the Robot, always make sure there
is enough clearance for the movement you plan on

performing.
TENLER NS 1T, 555 i ERILAS A H)is 325 ) 2
LA,

Figure 7

B 7

Rev .1.0
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8.2.2.2.

ANOEHGA0

Display selection keys &7~ %

Key 1%

Function I i

Main page ¥ 7 [fi

Configuration fic &

Selects teach mode 7 Zihk ik £

File 3 1

Statistics %t it

Diagnostics 2 Ikt

Q
Ea
=]
L.
A

Error log #(f& H &

Run = painting cycle in progress

Run = WHRIEH

Error = errors present

Error = (%

Motion = Motors on

Motion = HHL{#FE

Process = Joystick button interface active

Process = #EF 4% D0E

Table 3: Display selection keys
Sk BN

Rev .1.0
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8.2.2.3. Function keys Ihfg##

e[ e[ B ] & o[ R o] Function keys have different purposes depending on which menu is
Manual e currently selected; the function performed is indicated on the line just
N I above the buttons in question.

i 00 el o vl d 5 p The . key is used to close the CMA application and return to

J4 0,0 deg | |G 0,0 deg | o WindOWS CE

JS 0,0 deg | |nc 0,0 ne .

15 0.0 deg | |nc 0,0 ne STEP

e | quote | unit | Commands sogses | 00 _ _ : .

SENENT TN ﬂm AP HFE T, ThaeskmThae @A . EREN E—1TRR T
z 7365"0 [ [ et NG 7 MeE %E E/‘] JjJ ﬁ%

A 0,0 deg “arousel ratation If J o

S {5111 BG4 A - 24 141 CMA RZFIFRSF, SR Al Windows CE.

Figure 8
Kl 8
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8.2.3 Programming mfE
8.2.3. AUTOMATIC CYCLE /¥

8.2.3.1. Automatic cycle starting procedure H sh g 5 20 5§

- > Set the [NVAfOERI=INeR] sclector to AUTO.

' > FF et % 1 St

Figure 9
K9
[@ w]e o] s [ B s ] A oo &1 | > On the display, select [LIST followed by Add and select the
TR JJ program you want and confirm with [Load .
|| > FERRB LEFRIER SA5 s kPR AR R T R R
== —
Er |[Ea|A [ i e
EIa [ Ja o Ja Jowe
Figure 10
&l 10
-- s . vt | Bl i | A k| R | > Press the JOIYERYOIN button on the control panel and then
WAIT CYOLE START the S1¥A\R4Nl button to start the cycle.
_ S — I > On ST versions, the (Robot axes) indicator will light
e [~ ] o] > On G versions, the (auxiliary axes) indicator will light
s v o TR v, e Y pe e o
=] ] S
| ] > 1E ST &4 ' HIREYNE BN AR G
iy ey > 1EG RFIH, B AT R sk
B~ 5 [ [o [n [new
Figure 11
K11
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[ e ) e N
Speed

<100 B

Spezing ditance.

< o p

Previus eycle bme.
1

I WAIT REMOTE START

Progiam pragies:

e
Componers progiess
e

;E-Il REG | usT [ o

| R R R R R T R e

Figure 12

K12

El m|anm =] sm|An-m|.;. s,...,|
- — ElE

e 1ot

-]
e
==

LBl -l -

On ST versions, the Robot will start from the first point of the
program and stands by for a remote start from the conveyor

£ ST R0, HLE N RS 25— R A S AR 10 IE R TT a6

(R

On G versions, the carousel turns, carrying the part in front of
the Robot, at which point the painting cycle starts.

1 G R, ¥ Qe LA LA NI, fEA EHLES
NTFUEmEER o

Before starting an automatic cycle, make sure nobody

FETT UG B SH A AT, 15 55 il DRATLAS N AR 2 ok

R S e e R is inside the Robot's work area.
Figure 13 ] o

A 13 NN

Rev .1.0
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8.2.3.2. Automatic cycle stopping procedure. [ 3h{EH# % 155 1%

> Pressthe button to stop the machine immediately.

> To end the painting cycle in progress, set the
selector to END. The button's indicator will
start flashing. The Robot finishes the painting cycle and then
stops.

> To stop the Robot momentarily, set the
selector to HOLD. The Robot stops immediately, but can be
made to resume the cycle from where it left off by turning the

_ | i selector back to RUN.

: h e > Pressthe button to stop the machine in

hazardous situations.

~H B R RE¥ BT ER )
<&

b
(N N
c"

> 45T [ AT LU S % 1k

A (= - 21T - 4K Biees e I e
W i EREl A 0 F5 kT FREG AR, FE L 38 A 45524 R iR
RS, FHEik.

2 LRI T I YN AT (= - 51T - 4k R aa
RS, WKL L, AT s T s, BT
W IEATIRES -

> FEAT A fER R, #R ST B A IEHLEEA

Figure 14
Kl 14
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8.2.3.3. Adjustments during automatic cycle. 5zl =

Settings

WAIT CYCLE START

]Lug sic: ‘. Statistics |Ath ology

| <|1002|

Spraying distance

< o b

Previous cycle time
0

Progiam [ par | copexe | criptot | repe: 1ep tot

Program progress

Component prograss

£ E’, [ REG | LsT | a0
| F1 | P2 | F3 | Fa F5 F6 |- au pig |- sssss t |- switch
Figure 15
K 15
Execution list fields:
PATFIR X 3,

Program: program name

yYs SE

Par: settable parameter associated with the program
S48 RTRFMBESH

Cmp exe: executed components of the program being
executed

BT R P A AT T O IT A

Cmp tot: total number of components of the program
being executed
BRI L R 7 b A AL R4

Rep exe: number of repetitions of the program being
executed

BRRTRE: R CEPdT

Rep tot: total number of repetitions of the program being
executed

BB RPAT IR BT I 8

» Once you have performed the steps described in section 5.1
Automatic cycle starting procedure, you can make the
following adjustments.

» Adjustments, press the REG key.

> — B 5. R 0 ZE S T BB R, 7T BAEAT DA
% o
> SR, % REG %4

When the | REG key is selected, you can increase program
execution speed compared to the original speed set in the
Speed field. When set to 100%, the program will run at the same
speed that it ran at during teaching. Any value higher than 100
will increase the execution speed, while a value lower than 100
will decrease execution speed. The change is saved in the
program automatically, which means that when the program is
next called up, it will be executed at the last speed set.

You can specify a value, in mm, in the Spraying distance field
for the robot to approach the part to be painted.

The Previous cycle time field gives the time taken for the
previous painting cycle to be completed.

MikFE  REG %A )5, T ULLE I R X AT R P I8 AT R S 1Y
e BBLEN 100%, F27HIEATHE SR #O i Is AT E
B, AEMTRT 100%4548 KIZATIEEE, /T 100%[) B2 B K fikiz
T . 2R ER W AR, XHREREST R
FPROsATIS, EMHATEE R S £k 2.

FERRIRBERS DX I, W AXIHLES N S e TR e kAT 8,

£7: mm.

FERT—IRAGERIFR] X 35, S b — R E 24 58 BT I 18]

Rev .1.0



CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 17 of 97

Execution list, press the LIST key.

You can add a program to the execution list using the Add

key.

Enter a program on the list using the Input key.

Edit the list's parameter field using the Par key; the

parameter field represents a numerical value that can be

given a meaning, such as the selection of a colour.

| WAIT CYCLE START The |[REP and NEXT keys can be used to execute a
ﬂ J sequence of programs a set number of times.

— '”“5”' ' '*"g“' : g Zero set resets the execution list.

L Cancel deletes the selected element.

Save saves the list as a file.

Load loads a previously saved list

VV VYV

[ Main | B Lichive Settings
| Q&

]L Dlagnnstmx‘ =] Slatwst\l:s| A\ Chonology

A\

VVYVYY

PATHIR, T IR #.

mTy BSINTE e B nT LATEBRAT B3R b G FR

i Input #%41, T AEBATHIR P2 .

ffFH Par %41, "LAGESIRSE . S5 X EE R EMER
R—ERIES, BNk,

REP 5 INEXT #&8dn] DL T4 i B IR BUS 1T — 7411
Edag

Zero set JEI#R

Cancel fHIFRIERER P2

Save i FIFLRA7 R AT

Load Jin#k.2 s fRA7 1 5113

PIEE] e[| |

| F1 | P2 | F3 | ] F5 F§ | F? auxprg | F8  assio t | F8 swich |

YV V VYV

A\

YV V.V VY

Figure 16
Kl 16

To adjust, analogue outputs, press the |/AO key.

If the accessory is fitted for controlling values such as colour
pressure, atomizing air and spray gun fan, they can be changed
during the painting cycle by adjusting the analog outputs fields.
The last value set is stored in the properties of the program in
group A.

‘ Main achive | T Diagnnstms‘ Elat\stms| A\ chonsony | X, Setings

‘ analog outputs

WAIT CYCLE START

There are two groups of values for analogue outputs: group A
and group B. Group A is normally selected.

Frogiam [_par [ cmpese] coptot [ repee [ reptor |

i B R, S JAO L.

URECE 7Bl Sk SRR A RAE, AEMEIRTEIA ]
Pz s il HEAT 2050 B A OB B i DO e . s —
I B TE A HINFE T IR M R AT

B ES i rEA WAl AASG B4, WHEL Mg AL

B

@ = (=8 (s [&. [=  [#==

Press A to select group A.

Press B to select group B.

Pressing the A>B key causes all values of the 8 available
analogue outputs to be copied to group B.

YV V V

A\

A FEALERE A .
1% B Jief% B 4.

> fid ADB AT LLEE A 411 8 ML E i BE & B B
Figure 17 2H.
K 17
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8.2.4.

TEACHING =%

PROHIBITION
ik

Do not perform teaching with the aid of paint. If you do, you must wear the PPE required by the
safety data sheet for the paint being used.

THAEBNIREEAT R B, W RARIAE, AR A5 ST & R 2 e R P 2R PPE B H
)

HH o

MANDATORY ACTION

mHIIT A

Make sure nobody is inside the danger zones before initiating movements.
FENLES NS B HT 55 6 PR o Sk N AR X35

Once you have made the adjustments/setup prescribed in the section above, you can put the partly completed
machinery into operation.

— BT — R IR AT TR E B R, T DAL AR SE A B AT AR

Rev .1.0
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8.2.4.1. Preliminary operations prior to teaching 7~ £ i {1 #E & 25 1%

> Set the \VAIOERITNO N selector to TEACH.

so wn s nn AR ERRTE - ) ST

Figure 18
Kl 18
arctive | [ Disgnosics Statstes | A\ Chionology | X Settigs .
= | | — > Press the X% key to give the program you want to
anual 2d
G oo [l el | R [T create a name.
B S I

Manual speed

pow om0 g b -

J4 0,0 deg ||a 0,0 deq N % ?"—' > ’#ﬁn |

s mf o N s R R e

c ] quote | unit | Commands Jog step 00

1485880 | mm

5745,0 m Zero abot

-365,0 mm
0.0 deg Carousel rot ati
0,0 deg
0,0 deg "

|

[= [m [m [ ) [0 oy [PoscsiceLgs—ome |

Figure 19
&l 19
[ ]e i ] E sm]a omn[ ) s > Key in the program name
Program definition o Mml
— S XT3
Fogamaie A B [C|DE|F|G | H| 7 8|8
et o [mls |t ulv]|wl[x] 1]2]2
ylz|.| 7| _ [sec|om|an 0 i
Q 2 g
A8 er[eal A — —I
[m [ o [ Js Je [#oee]n wolm ]
Figure 20
Kl 20
i | L v | ] st [ A crorm | R v | > Select the desired teaching method. There are three
Program definition e o teaching methods:
D 1. PATH program teaching
S T 2. PTP point-to-point programming
| 3. PTPJ simplified point-to-point programming
Program author I
| > EPREE . A Ry SRR
| 1. 1 ERFR#H
2. PTP s RFIERE
||‘ | 3. PTPJ ML) R B R
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i | L Bt |- s | A cvetow | R cver > If you select NewPATH mode, the page on the left
O — Comparen [oreor | P & opens and features the message
o _l » Press the [(OMS3ZOIN button to switch on the motors for
4 e | the auxiliary axes, where applicable, such as the rotate-
e piece device. (E&l indicator lights)
-3
> R RE BB B, K e A R S R

> 1 FGECIRE 2 LAFT FEHLEE A e AL PR b e L 1
A, BEINEAT RS R Ve WA . (BAl S5 AT )

Figure 21
Kl 21
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8.2.4.2. PATH program teaching with stationary part # 4 T/ FIFE 7~ 2

XS4 e This procedure applies to models GR630 and GR650,
which are not synchronized with a conveyor. Always
used on G models and on ST models used in
conjunction with a conveyor in step mode, sometimes
used for C models.

ST models that are synchronized with the conveyor
use a different procedure, which is described in the
coming sections.

This procedure does not apply to GR6100-series
models.

M EE T GR630 5 GR650 LAAF ML AN, &
WIEHT G R4S ST #41, BoAfEis b,
WAL C RAIHVLE A

ST 5115 34 5 ik B 7 HOR R (0 R R R R
15 F AT IR,

Figure 22

i 22 AP IRASE H T GR6100 R 4IHLEE A

» Proceed as described in section 8.2.4.1
Preliminary operations prior to teaching

» Install the programming stick on the Robot.
Connect the programming stick to the XS4
connector on the Robot base.

> 5824180, RAGIHIPEMT:
> AN NI RFEIERT, IR R IEAT 1 Lk

XS4 FEF BN NI .
Figure 23
23
1 : o
/ Functions of the buttons on the programming stick:

2 EMIIRERA AT
1 Indicator LED (Green, Red or Yellow)
1 LED fR7R/T (2% Z083K)

Start/Stop Teach
TN

Confirm component
UING

4  Gun control
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N

M s 4% il

Figure 24
Kl 24

(&)

Part rotation

5 TrFiest

)]

Rotate-piece device home control

6 ek v Bl A

~

Rotate-piece device step/continuous mode

7 Tl b HE S

NOTE: On ST versions with no rotate-piece device, keys 6 and 7
may have custom functions.

TR AR LA R&N ST RAINLEE A L, 6 B 7 gny DLk
ANHIhREE o
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archive | Lo, Dlagnnsncs| Stansllts| A Ehmr\n\ngv‘ o settings
..... e e > To start teaching, press button Bl (red); the Robot releases
— - the clutches and the indicator LED turns red to indicate that
e L) ‘ =t the Robot is memorizing the movements. The display reads:
S s SR
o B
P —'““““ - LEARNING IN PROGRESS
EIE T IRE SN TR | S
. I vel <l 100
ik NEEH
e e et et > To activate the gun, press button 4. (grey).
@ e = 5 5 T el o » The gun can be activated with button 4 in one of two

modes: hold-to-run or self-latching, which can be selected in
the gun pane on the pendant.

» To stop memorizing, press button [ (red) again. The
display reads:

WAIT LEARNING CONFIRMATION

» At this point, you need to confirm the component that has
been taught using button [8! (green); the LED will turn green
for a few seconds. However, if you are not happy with the
component, you can redo it by pressing button again and

Figure 25 restarting the teaching procedure.

& 25
> B ey, LTRGBS SR
LED 87472540, Sonblds NIEEILREs) . ST

swchive | [ Disgnostic |- Statistic |AEH |gy‘& Setlings _
Frogram [Pisa Component cmp01 1=ce retation
‘ WAIT LEARNING CONFIRMATION conT

P % 4 (KEe)sE, v LK BT
( : ] ‘ -3 % 14 FTLLEmIAELL: hold-to-run B self-latching 2 xlia

iﬂjilﬁykﬁm% Bl I LAY 5 A R TR B 047 1

= z = LR 7
T - > Fude T B @e) s eE e, FERUTFER
i oa i v f’ﬁ f’
T 5o o= 100 b A 2y~

EI“EEI“ | Download : Mobile panel connected to download server ALY

[ [r (= ] ¥s e [F2 swmo [F8 =ssist [ P8 switch

> s r e Bl (5 )R L SEHUN R T R B R A
LED T Bom i G IFHFEE LD . R FEx B BRI R, 7]
Tl i

Figure 26
26
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Clutches engage status x|

Control cluiches engage

Clutch 1 Clutch 2 Clutch 3

® 6 O
o |

Figure 27
K 27

Clutches engage status x|

Control cluiches engage

Clutch 1 Clutch 2 Clutch 3

© O @
o |

Figure 28
K 28

If a rotate-piece device is fitted, press button 5 (yellow) to
rotate. You can perform rotation based on preset steps
(which can be set on the pendant) or in continuous mode.
To select the step or continuous rotation mode, press
button [ 7| (blue). To check which mode has been set, use
the pendant display. To return the part to the zero position,
use key |6 (blue).

Once you have finished programming, press the Return to
learning menu key and the dialogue
box will appear indicating the mechanical connection status of
the axis 1, 2 and 3 motors.

To get the Robot's main axes to engage with the relevant
motors, push the Robot's axes by hand, one at a time.
Once all motors are engaged, all three discs will turn green.
Disconnect the programming stick once you have finished

the teaching procedure.

AR T e, % 5 (GRSt AT CLHEAT RS, iR ik
w7 AT LLEd 44 7 GG W DL AT BB D
A B, o FE R R R R S b R] DO R R AT 1
N, %6 () FA1 AT LORE A B 24

BRAHEHE, 38R 1, 2, 3HIHIEBERA .

N T RELAS N 55 A S (0 LG 7, AT DU T3Sl A LA
— KA REHE A, — BT ARG & T, = R
SE RN U K G REFE AT IR BR

While teaching is in progress, the Acquisition status pane
will give the duration of the component and number of
positions memorized.

EIRE, IREARG DR BURIS AT I 18] S d s i A7 B 2

Ho

Rev .1.0
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8.2.4.3. PATH program teaching with conveyor moving 1% 1% 471z 3l 1 1 4 12 78 21

This procedure applies to models GR630 ST and GR650 ST,
which are normally synchronized with the speed of the
conveyor, with the latter operating in continuous mode.

There are two program teach modes: with the part moving or
with the part stationary (Line Tracking), described in the next
section.

Narrow parts can usually be painted while they are moving,
while it is best to teach large parts while they are stationary.

This procedure does not apply to GR6100-series models.

%5 185E T GR630ST il GR650ST HUAL2s A, i 5 i) ik
Bl DLl 54167 R D B RI2 30

HHMRERER . —ME LTSS, B—ME T CF—%
XS4 B D .

B AR IEE R ARSI, 10 K AR 5 2 R
B FHATWR R

ZABANE 5 GR6100 BUHLES A .

Figure 29
Kl 29

Start limit switch

Start distance Working space
<d— »

»
»

» Proceed as described in section 8.2.4.1 Preliminary
operations prior to teaching.

» Install the programming stick on the Robot. Connect the

programming stick to the XS4 connector on the Robot

base.

Start the conveyor

Make sure the indicator LED on the programming stick has not

turned yellow; if it has come on, wait for a new part to trip the

start limit switch located outside the spray booth.

<« »

\ 27

5 8.2.4.1 T AN —FE, REETIIERS D IR
ZREIREREAT, BAT SN NIRRT XS4 A& .

JA Bk IE

- W IREIR R LED /T ARM G, HREE, %N~

Figure 30 HEN LR B8 18] H (KT 4R 28
30

Start line

YV V V VY
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LED | | » Just before the part crosses the Start line, the indicator
LED turns yellow to advise you that the part is coming.
When the indicator LED goes off, start teaching by
pressing button B (red).

> Stop teaching by pressing button [ (red) again before
the part leaves the working space completely.

» Confirm teaching with key [8 (green) or, if you find you
made mistakes during teaching, wait for a new part to
come in — as indicated by the LED turning yellow — and
press key [B again.

» In this mode, only one component is allowed per
program.

> fETHFMIFE4N, 55 LED T, #RTH4K
T, TR R e R e B G TR
> ETHEA B TIEXN, 4% B bRA.
> 4% 80 AT LW R AT A, SR R IR En
T, ARE T AT R %l e
REAT R
Figure 31 > R T, —AMEF R R — AR B
A 31
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8.2.4.4. PATH program teaching with conveyor stationary (LTR option) #ii% s & (LI 7~ 2 (LTR &350

Start limit switch

Start distance Workina space
< > > In this mode (optional), the part is stopped in the middle of the
P booth and program teaching is carried out with the part
# stationary. During operation in automatic mode, the Robot will

compensate for the part's advance by starting the program from
the start line and following the part all the way across the
working space.

H » Proceed as described in section 8.2.4.1 Preliminary

operations prior to teaching.

=l » Install the programming stick on the Robot. Connect the
programming stick to the XS4 connector on the Robot
base.

» Start the conveyor, moving the part to the desired position
inside the spray booth, then stop the conveyor.

» Make sure the indicator LED on the programming stick has not
turned yellow; if it has come on, wait for a new part to trip the
start limit switch located outside the spray booth.

» Proceed as described in section 8.2.4.2 PATH program
teaching with stationary part

RS, DA IEAEm R B, TAFE AT R s
o AT, PLEs NES EIGLIS TR, FINAE T
Figure 32 I AR X Rt TAFE B B AT M

K 32
> 58241 AR —FE, REGTHIMERSERINT:
> I XS4 BEREHHREAT S LA VR BT 224
> RshimiktE, K TR EsR =P SERME, ik
.,
> WIRFEFT LH) LED st KA, WilRabFait, S5 F—1
TAFRE NI S AR S B4
> 1% 8.2.4.2 TR IR B L ARSI R EO E AT AR
‘ e | [ ‘ E | A ooy | X 5ot
P — S — = & You can also opt to proceed as described in section 8.2.4.3
| AT ARG SR PATH program teach!ng with conveyor moving by deselecting
| the Enable line-tracking box.
T o Seflatching gun e V=l 100 B
:7 . 5,%51 When dealing with very large parts, you can divide the program
(i >—|“ 0Bl into a number of components. Once you have taught the first
- —| o | | component, send the conveyor forward the required amount
2w e N and teach a second component. During operation in automatic
TR | - /15 mode, the Robot will take into account the movement made
s I during the teaching stage between the first and second
e | A component.

The mm start and mm stop fields give the position of the
conveyor, which, in this mode, is the same for both; with the
conveyor moving in non-stationary mode, they indicate the




CMA (WuHu) Robaotics Co.,Ltd

6-axis GR series page 28 of 97

Figure 33
& 33

position of the conveyor in terms of the program's start value
and end value.

BT MR 8.2.4.3 IR BEIS AT IN BRI T IR T R B,
I 75 R LA PR ER DI RE S o

HAEBAR K AR, AT LCREAR PP 0 il AR 2 MEF BL 23
HMEFBUE, WTLCRHAIARE R TR S, RJE R BCE MR
B, AZEECT, HLE AR Bt R — A 55 AR FBoR
H IS E R .

FEXAPRET, 2 aG mm AL mm XE0RE R iA B L
B, PMERMER . ka2 AR LB, B RRHRRE
Fr BUR Bl A I i) 4 i BE A
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8.2.4.5. Rotate-piece device setup for teaching 7~} T4 e % & 1% B

T, Disgnos m| Stalisties |Ath ology

Q:(sul

on o
_ sTeR conT
. n
- O el latching gun e < 100
<] 100
Number ot postions [0
b 4 w Bl
Ax | Joint ‘ Ax | Aux mm start oo poa BB
[ 00
00 00 el o8 Posioring

v 100%
e < 100 P

Figure 34
Kl 34

Before you start teaching, you can make the following settings to
determine the rotate-piece device's operation.

FEFFUGR7R 2R, AT CAEEAT U0 I AR e e 46 i L

Rotation mode (Manual movement)

e (FEhiEE)

1. STEP , when you select step mode by pressing key 5 on
the Joystick, the rotate-piece device will turn the number
of degrees set in the Step box: in this case 90°.

1. BB FEURAESR 4% 5 B TS e it e B R U R E I
FEEME (5140 90°) .

2. |CONT , when you select continuous mode, the rotate-
piece device will start turning if you press key 5 on the
Joystick and will stop when you press the same key again.

2. ER, HiEB, T 5 B R A IER, BRI
AR NS e

Rotation speed

JieHe T 5

Both rotation speed and acceleration are usually set to 100%,
i.e. the maximum allowed by the part rotation axis. For special
parts, speed and acceleration can be decreased in the Vel.
and Acc. boxes using the arrows < B

Reaching the first point (Positioning)

If, for example, two program components have been
memorized at 0° and 180° respectively, the speed at which the
Robot will position the part between components can be
decreased in the Vel. and Acc.box.

W i e S A S ATV By 100%, B, A e Al
FR VFRE . b THRRRIN TR LLUERE Vel, Acc Hi< B
i kAT B

FIABRAE R . (EE DD
flan, RS PIATEFEL 2RIy 0041 180° I #EATIE %

{1, Hlas AAEPIEER Bog () 5 i m] LUE RS Vel A1 Ace %
HHREAT IR -

Rev .1.0
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8.3.POINT-TO-POINT PROGRAMS (PTP) &3 S4mfe (PTP)
8.3.1. Point-to-point programming foreword /% SR &

A point-to-point (PTP) program consists in a sequence of instructions that the Robot will execute during the automatic
painting cycle. There are movement instructions (MOVE) and logic instructions (CYCLIC). The movement instructions
cause the Robot to move and these are generally points taken in the field (Pn), while logic instructions change the last
point acquired in the field, creating a new virtual one.

RPN (PTP) Hi—RIIMIESAHMK, EEHMNRNT, Plas NisiTiXesis 4. 8497 LIy iz shis & Mg s
4. BHIHRS IR RN NS BN AL E (Pn) TR & il G2 — A A SEn b — sk B ki s
é\

o

The available movement instructions are as follows:

AT BE RS W T

Movement Instructions Description

B4 iR

Line Moves the Robot's gun along a line between two points
HE Plas N S 8 B4 IZ )

Circ Makes the Robot's gun describe an arc
[EHE)N Plas Nig 47 — A BREE £

Spline

FE%

Plane Covers a plane with S-shaped trajectories
T4 4 B P —> S B &
StartProfile Covers a profile with S-shaped trajectories
il T4k 7 o i S A

EndProfile End of Profile instruction

i i 45 R i TH 45

Table 4: Movement instructions

* 4 Bahes

The available logic instructions are as follows:

A HZ AR T
Logic Instructions Description
WS EiEin
IncShift Adds a shift to the current point Pn(X,Y,X,A,B,C)
HEX i F2 72477 55 Pn(X,Y, X,A,B,C)3 i — Mk
AbsShift Sets a shift with respect to the current point Pn(X,Y,X,A,B,C)
Yo s SF 4T PR(X,Y,X,A,B,C) 1535 B — M
WaitTime Waits for the time to elapse
iy JE IS — A28 52 FA IR [
Waitimput Waits for a change to occur in an input
SR S MG SR
Rep Repeats the instructions included between the Rep instruction and Next
(EEN instruction
TEFHAT Rep Al Next 3542 [a] (1454
Next End of instructions to be repeated
[T N e
Table 5: Logic instructions
*5: PHiES

Rev .1.0
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Z+ The Robot has a system of main coordinates
X,Y,Z and a secondary system of
coordinates x,y,z referred to the gun (tool).

PN(X.Y.Z,AB,C) The X,Y,Z coordinates of a Pn point in space
refer to the main system of coordinates. In
addition to the X,Y,Z coordinates, a point

also has an orientation as defined by the

_____ - angles A,B,C. Angle A is the rotation with

respect to the X-axis, angle B is the rotation
with respect to the Y-axis and angle C is the
Y+ rotation with respect to the Z-axis.

v

BLER N BTALFR 28 AT LA 2y ik AR s 22 M T L AR
PR

Pn miff) X,Y,Z AAbR 7845 5L AR BR 2 F A
XY, Z HEEE . RS AB,C AT
e AREFRART X AT RIER., B A2 fE A
Y HHEEAT HOeRE, fRE C RARXY Z Bt Y
Jie#s o

X+

The secondary or Tool system of coordinates is used to make it easier to create the PTP program, allowing you to
move, for example, in the direction the paint leaves the gun regardless of which way the gun is facing with respect to
the main system of coordinates.

TRARRN TAERIE PTP A2 BN 78, W7 DASEHE TR J7 A ERIEsh, MR 5 8 HANN BEAL bR 2 T 230
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8.3.2. Description of PTP program page i 3| s 2 F2 7L [ i ik

LDQ!| Slll|AEh ology
T —
SPD | ACC] DEC[ RAC] PST] ON | OFF ]|

[« <l » | »

Figure 35

&l 35

Setiings

T, Disgnosi |. Stalstics |Ath ology

P —
SPD | ACC|DEC| RAC| PST | ON [ OFF |

M J C T
Manual speed
< 5 B

Step

Jog step. 00
-

= M6

MOVE Pas | Line | e | Spline | Gaye 5&

AUX
v | A | Flae. | | | | Esit

L EDT | IS | CMD
f' Er|Ea|A ||

[ Po]r swe[m Seo [ siene [ [ [ 72 cwpo [Fs assst [Iia swich |

T«I<I>I»

Figure 36
K 36

L., D\aghnslms| Slansncs| A\ chonsiony
Component | cpli

SPD [ ACC]DEC[ RAC] PST] ON [OFF]|

Archive

T

The PTP program creation page is divided into four
main parts:

RLB SRR S AT PR 4 A EE

1) The list of instructions making up the program

L SRR 4

2) The selection of instructions to be inserted,
divided into MOVE movement instructions and
CYCLIC logic instructions.

2) NI HEEEIX K, $547T Loy s s a4 A
TEH TR 2

3) How the Robot is to move: speed, reference
system of coordinates, type of movement -
continuous or in step mode.

3) Ml NiZsh S8 E: HEZ, SHLIFR, 183

4) Keys for trying out program instructions

45 p
Step _LF.
JiA GESR AP D
g | 10
. | ) HMIE
@ = 4) WEATRF I8 A
| M/M
vial [ [ | [ =
‘ 406 | EoT | vis | cMp
F_ Py [R2 Stp i3 Step- R Stens | B s [F2 auspig | B8 oo I
Figure 37
37
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R
Emm—— LITIKIEE Play - executes the program
A d 5 P BAT-PATIEF
4 e | 18;(])]? - ﬁstopﬂs the pfqgram's execution
| 5 1E-A5 IR FE P B AT
3 -] Executes the next program line
T e e R ﬁ‘ PATREFFHI T —AT
YAl [ [ ] | e Executes the previous program line
PleTelA]! ] e o] PATREF I E—AT

Before executing the program
lines, make sure the execution
speed is suitable for the

i, movement the Robot is required

to perform.
TEPAT FE T BTV 45 D B I I8 47 3 B2 5 L
Figure 38 MNIBB R GG
K 38
8.3.3. Fields of a PTP program instructions table PTP 454 3%
INSTR Instruction
SPD Speed at which point is to be reached
ACC Start acceleration from point
DEC Deceleration on approaching point
g\;lussm [spo]ACC]DEC]RAC] PST] ON |DFF\_: RAC Link with next point
2|LINE 00 0 0 0 0 0" PST Gun status
| — B ON Gun open delay (in mm)
— A OFF Gun early close (in mm)
] _
;E v INSTR 64
i - SPD TR 188
s ¥ ACC s
' 4 > ] DEC T8
RAC BURY S
PST AR A
ON WEFEHT I ZE RS (AL mm)
OFF WA S P ZE B (A7 mim)
Figure 39
Kl 39
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X Point's X coordinate
Y Point's Y coordinate
z Point's Z coordinate
A Rotation with respect to X-axis
DA% [ v [ Z [ & [ 8 [ € [ama[ame[ana]r B Rotation with respect to Y-axis
_1249058,0 574500 463000 000 | 000 | 000 000 | 000 | 000 C Rotation with respect to Z-axis
=i | AUX1 Position of auxiliary axis 1
g AUX2 Position of auxiliary axis 2
— — AUX3 Position of auxiliary axis 3
i
i 1 X ML X AR R
K Y Y HahR
L = , - z ¥l Z AkbR
A FEXS T X b i) e e
B FEXS T Y b ) e e
C FHXS T Z Bl e e
AUX1 Bt nh 1 fr 67 B
AUX2 B I 2 i hr B
AUX3 B 3 B E
Figure 40
&l 40
10X 002 [ D3] D04 ] B05] DB 007 D& [B03]D10] D11 D12[D12[014]DIS[DA6]_|
T T B T T DO2..D016  Value of digital outputs
E T| DO2.DO16  #FE Ml i E
:g A
= .
8
sl v
10|
] .
i 3
14
- | >
Figure 41
K 42
Dx| A0 | Amz | a0z | Aos | A0S | a06 | A07 | A08 |
X . - - - - - - AO1..A08 Value of analogue outputs
~— | AOL.AO8 M
=
5 _
8
] v
_1o
i |
I =
T} LI
L | [
Figure 42
K 42
Rev .1.0
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8.3.4.

Znd
Reference system

I A C T

Manual speed

<47 b

Step

CONT STEP |
Jog step 0o

Robot movement settings #1 %% \izsh ¥ &

Reference system

SHMIRR

The following modes can be selected by selecting the buttons M, J, C and T respectively:
Wik M, J, CHIT #Z8En] LAghAT AR AL i 4%

M Motor, the Robot axes' individual motors are operated by pressing the and “f keys

or by using the Joystick
M AU, e 4% T80 N R R A T T DA AL N AN LR A

J Joint, the Robot axes' joints are operated by pressing the and '* keys or by using

the Joystick
J KA, EEAZ I A T R AT TR AT ASEIUR AL A SR AR AE

== [M1] [ 1.3

@

JoG | EDT | WIS | ChD

Ma-6

Al

Figure 43
Kl 43

Reference system

Manual speed

< 7 P

Step

CONT STEP |
Jog step oo

=== [ 12
ﬁ = Jag
=

Al

C Cartesian, you can move the Robot along the main reference system's Cartesian axes
X, Y, Z by using the Joystick.
c HARR, TS L PEAT TN AT DRI AL R KRARRR R 225 1500 X, Y, Z 7 AT

iz5).

T Tool, you can move the Robot's gun along the secondary reference system's Cartesian
axes X, Y, z by using the Joystick.
| TR, BT DI AN TRSE AR R TN X, Y, Z 7 RdHriEs).

Manual Speed

FEEE

» Select the movement speed by setting the value in the range from 1 to 10 using the

arrows < P
> Rk A B, ALK LS A RS S A AT, BUE R 1% 10

Step
L¥%

Type of movement, continuous or in step mode: continuous movement is controlled by the
operator, i.e. the Robot starts or stops when the Joystick is operated or released. In step mode,
you can set a distance in mm in the Jog Step box.
B 77, AL N BT e e, T DUl B 2 AT ), B A ER AR alhA T 4%
FEFARTT DL HIALES NI AR sds 1k R SOPREUR, wTAE 50 Bl G HE vh i B B D (R
AR

» Press STEP to select step movement mode.

> 1% STEP v DLk P ai Al

In step movement mode, when the Joystick is operated, the Robot will move by
the distance given in the Jog step box, regardless of whether the Joystick is
released or not. Always make sure there is enough clearance for the

PR, BAERRAT T, LA NS AT B0 m Sl 3 A o 7 e 1 —

JOG | EDT | WIS | CMD
movement.
%gure44 BURES, SBAFWESHRITIER. EIRLHRILENA B 1) 7221882 .
44
Rev .1.0
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Feference system

N

Manual speed

T

< 7 p

Step

CONT STER |

The Joystick has three levels of freedom, meaning it can carry out three types of movement
at a time. The keys highlighted by the red box have different meanings depending on which
reference system is selected (M,J,C,T) and are used to change the Joystick-controlled

movements.
FAT T RA =L, R i —hLEs N2 REgshl =05 mfizsss. £ARKZ

BHERRT (M, J, C, T) ZIHEA AR Sed% AT AN R AORE 30, AT DL I X Se 424 D) e B A P

Az 5.

o ser o The functions each of the three keys can have are summarized in the table below:
e [ X =AMEE Dhae vl LUB S5 R 3R
_ Motor Joint Cartesian Tool
J g M1-3 | Motors 1,2,3 J1-3 | Joints 1,2,3 XY, | AxesX,YZz | XY.Z| GunaxesXY,Z
IZ Al HHL1, 2, 3 *KH1, 2, 3 Z "X, Y, Z BRI X, Y, Z
M4-6 Motors 4,5,6 J4-6 Joints 4,5,6 ROT | Rotations ROY Gun rotations
JOG | EDT | %15 | CMD L4, 5, 6 K14, 5 6 e I At ) e
AUX Auxiliary motors AUX | Auxiliary joints AUX AUX
B I FLBL B Il T
Figure 45 Table 6: Joystick movement selection key function
[ 45 * 6: mIIYRRIE PR
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>f | S » Pressing the VIS key allows you to view the gun's Cartesian position, the position
v SI.;‘?S of the individual axes and the position of the auxiliary axes, if any.
R > il [VIST #T DLE E WU E R ARARERE (X=C)  BLER A4 M i B b
C 00 pIE LI
J | quote
J1 0.0
J2 0.0
J3 0.0
J4 0.0
J5 0.0
JE 0.0
Al | quote
Al 0.0
A2 0.0
A3 0.0
Ad 0.0
AR 0.0
AE 0.0
JoG | EDT | YIS | CMD
Figure 46
Kl 46
Test made » Pressing the CMD key allows you to give the Robot special commands
> il [CMD)] 45 TT LU HL e A HEAT R B A R B
Spray gun OFF |
Bamand Limiting ON Robot speed limiting active
_mews | ARG B8 AR IR £ F
Zera turhing |
— | Spray gun OFF Gun disabled during test cycle
Lt il NS IR YN L e S il
H[E |
- | Zero Robot Sends the Robot to home
» | 1R INEEZIA HIRYNISEIEIE S VA
Zero Turning station Sends the rotate-piece device to home
Sl il S N < 3= 35 4= E. 2 4 2 YO [ R
Carousel rotation Makes the carousel rotation axis perform one turn in
Figure 47 automatic mode
47 B e TE H BT, b F B R AT — e
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8.3.5. Setting PTP instructions PTP {8 &% HE
8.3.5.1. Pos instruction ~ Pos 154

The first instruction of a program is always the POS instruction.
This is the instruction in which the first point of the program is

stored.
PLEs NIRRT, BB — 2R E 2 1A% 2 Pos 164 .
ERe [ (a8 ] ]2 e LRI AL R .
Instruction POS = Choose the first point of the program at a sufficient
S ﬁ By Ll;ﬂj distance from thpe part so tﬁatgif the part has to
: = S’TEI <45 pl move to reach the painting position, it will not hit the
£ % e Robot already in position waiting for the part.
2 _| V5 55 b R SR BT B AR — SRR — 8, LMRIE
Ea e | oo WL NAE BB ZHR A B N A2 SRR TR

M st
A ilf
Cornrne! it E EO
|
_I _| e
o
| Download : Mebile panel connected to download ser Rl ECT | [VSE]EHD

O o O © w.|n = |n 0 O | > Press the IRE@ key to store the point
» Press OK to confirm the instruction

> il IR T LA i
> il OK T IZ48 2 1A

Figure 48
Kl 48
8.3.5.2. Line instruction B £k$E4
‘ st | [ ‘ = | A s Q| sm=|  The LINE instruction joins the previously stored point (PO) with
Instruction LINE the current point (P1).

= 4” ﬁ—l F”M Jy[mt T

L Pt _,— r— Select the desired Speed and Link for reaching the point. The

£ —|< 5 B speed parameter can be set in the range from 1 to 100%, while

: “;W e link values range from 0 to 10. If the link value is 0, the Robot will
o] [ ] o | stop at point P1 and will then set off for the next point. With link

== et to 10, the Robot will pass as near as possible to point P1

o ﬁ before continuing towards the next point.
| J —  Use the arrows < B/ to edit the values.

||lwm |||| | | Jl HERBASEE E—SE0 PO 524074 PL LEZizshiE4&E
3] Play (2 Stop | F8 Step- [ B8 Step+ | B8 (1] F? auxprg | F&  assisl t [ F8  switch %
AT DLi5E B 3 0A 1% o5 B I 7 B R Rk A . R R U
& 1%~100%, 1] B4 1 1R 9GS % BUE TS 2 0~10. Wi
LI RIME RN 0, AaNlas NEIE PL B S EEHR FEsh 2T
— . MR FERE RN 10 i, Hlgs BB E N — S0
REIENT PL A, DASEBEER .

» If you select the Gun ONbutton, the gun will be switched
on during the journey from PO to P1.

> WR%ESE Gun ON #Z4H, fEM PO izzh= P1 APl
NIRRT T

Figure 49
& 49
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Pressing the |Aux Out key calls up the menu via
which you can select:
o the state of 16 outputs (n°1 is the gun)
e the value of 8 analogue outputs
e the delay with which the gun comes on, in mm,from the line
start point
o how early the gun is switched off, in mm, from the line end
point
e Acceleration and deceleration during movement; the value 0
indicates that the parameter is calculated automatically so
that
acceleration and deceleration spaces are the same; if the value
is anything other than zero, then the acceleration and

deceleration values are set.
30y 5 it X OUE e o) 1 RO 50 740 M 0 5%
i ﬂ © B 4 0 P o 16 MHIPIRE (n°1 R i)
Bl o« 8RR
3 [ 10 < D
ol S0 p A0 ® o BLIEF) DL ABIBCITIFREN, 20 mm
L ﬁ 8 % < o p o  HZRIZAN NG R S RIBHE AT R B E . BAL mm
— o EANHIINEEE . WOESE; AR O RoNIEE .
o [ & ] HEAT BB 5L
TINTE AR A — 0. WRZEAZET 0, MERE. WiEE
WK 5 € A

The Digital ON mm and Digital OFF mm parameters can prove
useful in the event. you want to wait for the robot to move at
constant speed before spraying, for a more even result on the
sprayed product.

> Press the JRE@ key to store the point

» Press OK to confirm the instruction

275 AL g NTEWT R ATk B 2) i 8 ), Digital ON mm and
Digital OFF mm Z1RA 1, 7ECBik it TAF T LSRG B a1

> el IR T LA SR %
Figure 50 > mii OK &b AT1% 48 4 IHhIA

Kl 50
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8.3.5.3. Circle instruction [&31$5 4

| MOVE Fos Line k Cire: ) Spling Save
v | A | Plane Exit
Figure 51
K 51
‘ Main aveive | 1, D\agnushcs‘ = Slshslu:s| A\ Crionology é\l Seftings
Instruction CIRCI Speed

ﬁ m Re!:ehcerysterrI\: -

Link
s,T m Manual speed

5
. w30 B

3
p— CONT STEP
Jog step 0o

]

25
| Download : Mobile panel connected to download server J0G [ EDT | VIS | CMD

[F Pa]re s step-[ra sepe s

[ [0 wnrs [ o [ swen]

Figure 52
K 52

The CIRCLE instruction comprises two semi-instructions called
CIRC1 and CIRC2.

The circle arc the Robot will execute will be the arc passing
through three points.

The first point (PO) is the end point of the instruction before the
CIRCLE instruction; the other two points are defined with two
subsequent CIRC instructions.

B 55 4 AN 4544k, # A CIRC1 and CIRC2.

HLES N2 3 i AT H I G 4 B I ) = AT 4

B mR R AT — MRS SR A, BANH S AR IK
LAY DR =R A

» When you press the Circ button on the MOVE menu the
first time, the first part of the circle arc is inserted, going from
PO (the previous instruction's point) to P1 (second point
defining the circle arc).

> Press [RE@ to store the point.

> M-S H MOVE s2arhiy Cire #5640, A TR
Wi N, MW E—r PO GRAHIRT— D & PL (YR
D

> il R vy LA id i

‘ Main Aichive

L Dlagnnstmx‘ E Slatwst\l:s| /N Chionology

Q\l St

F Press Circ again to enter another CIRC instruction, which

Instruction CIRC2
R |

Speed

]
a

<4 5 b

Step

CONT STEP
Jog step 00

«:>=

will automatically be called CIRC2.

> Pressing the [JRE@H key enters a new point P1 (third point
defining the circle arc).

» CIRC instructions are required for a complete circle

» Press OK to confirm the instruction

> Wk Cire , HHEAN A —AMEIEES, F8A CIRC2.,
> il R 5 T LT PL A (o B A = )

T J S XFTEE, Ll O A

==
| Download : Mobile panel connected to download server

JOG | EDT | WIS | CMD > /ﬁﬁj“ OK E%i&{fﬁ:-‘l’z*gé\agﬁﬁu\

[ Fe]r st ]@ sen [F Sens s

[m [ F2 oo g oo 1 [ s owich |

Figure 53
& 53

Rev .1.0
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8.3.5.4. Spline instruction ¥£4¢454

Not available A~H]

8.3.5.5. Plane instruction ~“F-[fi$g 4

| MOVE

Eas Line Circ: Spline Save

>
v | Ad Plane Exit
Figure 54
Kl 54
‘ Main achive | T Diagnnstms‘ Elat\stms| A\ chonsony | X, Setings
Instruction PLANET Speed "
I - < system
2 L < 50 —I M| Jfc|rT
<
= < 0 _l Manual speed
: < 4 5 P
c Gm 0FF
Al Step
: (o) e
A3

-
S [Erea[A] s e

Al

®

_I _I o
J0G | EDT | ws | oD

ected to download ser

[ Pa]r sw]m se [ e e

|rs

Figure 55
K 55
200
7 8 | 9
4 5|6
1 2|3
0

o] o]

Figure 56
| 56

The PLANE instruction is used to get the Robot to paint flat surfaces,
defining them with just four points and a step. The surface can be
vertical or horizontal or tilted; the surface to be painted is actually
defined as the plane that intersects the four points defined. The first
point (PO) is the point defined with the instruction before the PLANE
instruction; the other three points (P1, P2 and P3) are stored by
pressing the [JRE@ key on the PLANE instruction page in three
consecutive PLANE instructions, PLANE1, PLANE2 and PLANE3.
PLANE 45472 H T8 AR~ R 484, i DA & YA A
A= ASDACRIAT DASE L 454 € 3o WEIR I AT BLE K, TR E
O BUREA MR -1 D D9 YA spTE SCHIP T . 28— RiE PO AR
ZKUE PLANE $82 RIS R s 40 3 A s AT LU R 75~ i 45 2 1
T HES: = NP6 S, Ik R AT 0B T #6 A\ PLANEL,
PLANE2, PLANE3 54 .
> Enter the Step parameter to specify the desired step, the
dialogue box is called up.
In the case of the C model robot with traversing axis, pressing the
NORM key executes the PLANE instruction with the aid of the
Robot's traversing axis moving at constant speed.
Enter a value for the Int. Rac parameter to specify a link between
the changes in direction: 0 no link (the Robot stops); 10
maximum link.
» Press OK to confirm the instruction

>

> i\ Step SHATHEREMHK, 1 PR
A

> 0 FAE R C S B AT EREIALEE A, fi NORM 47 LLs2H
WU A FIAT FE R TE 6 45 B4 T

> N Int. Rac 7] LU B HL#s A SEFE AR F2 3 7 [ i,
HUBEYEFEE 0~10. 0: it MLEE K 10: Hokkid
.

> i (OK ik HEAT 246 4 A

HEWEESIC N (uly)] dialogue box for entering the step
PN lane Step (mm)BIRLLE

Rev .1.0
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The figure on the left gives an example of a trajectory that the Robot
would execute

Fe g 1T HLES AT BB R

Figure 57
57
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8.3.5.6. Profile instruction ¢ 552

‘ CYCLIC ImcShift

AbzShift

W ait Time:

W ait | nput

Save

v[a]

Wext

Start Profile

End Prafile

) Exit

Figure 58
K 58
-. Au:hwe]LDgt‘. 5Att|AEh ology
Instruction END PROFILE S O 2nd
ﬁz‘ Mlac|T
Link
S’T_I Manual speed

]

<|5_|

StD

Step NORM Jog step ili)
=[]

4|¢ 4|UK

ted to download server

==
| Dowrload : Mobile parel connecte:

JOG | EDT | WIS | CMD

|! P\ayl- Slnpl- Sz |- Slepcl-

[ #2 oo g oo 1 [ 8 owich

Figure 59
& 59

Figure 60
60

The PROFILE instruction comprises a number of instructions
between the key START PROFILE and END PROFILE
instructions.

The object is to describe a profile using LINE and CIRCLE
instructions and repeating it a number of times by setting the
Step parameter in the same way as the PLANE instruction.

B84 1 START PROFILE 5 END PROFILE 2 [HJ{R £ (154
Hko

bR & R F B4R R IR R 3R — AN IR ARG, A8 5 R A 5P
B RN K SHOR S — e B E R .

> Pressing the [IRE@ key stores point P1, which represents the
depth of the part.

» In the case of the C model robot with traversing axis,
pressing the NORM key executes the PLANE instruction with
the aid of the Robot's traversing axis moving at constant
speed.

R U W e WA GE
SR 2 © RS HAT AT RS2 A, 4% NORM 7 LA
SEERAILEE N AT 7B Bl AE A0 T Sl v B

Y V

The figure on the left gives an example of a trajectory that the
Robot would execute

Fe B T HLES NSAT LI

Rev .1.0
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]L Dlagnnstmx‘ =] Slatwst\l:s| A\ Chonal

Q\l St

logy

Progiam [ SHIFT Component [ cmp01
1D INSTR | 5PD [ ACC| DEC] RAC] PST [ ON | OFF |
1|POS ‘: Changs
g[LmE 50, 0 0 0 0 0 0 °
| 3[INCSHIFT (0, 0.100) -
4|LNE 00 0 0 0 0 0 Sl
| 5[ INCSHIFT (0,100.0) A
8|LmE 50, 0 0 0 0 0 0
__7|IMCSHIFT (0.0, 100) — Copy
8|LmE 50, 0 0 0 0 0 0
S| INCSHIFT (0.-100.0] v
10 50, 0 0 0 0 0 0 Puilz
ol —
1)
EE h 4 Delete
8l P
| b Delete all
‘ cveuc ( Incshift }Jssmn Wait Time | WaitInout Save
v | A | Fep Next Start Pofile | End Profile Exit
=23 J0G | EDT | W | CMD
e feala]
|! Play |- Stop |- Sz |- T | s ) |- - |- sssss ' |- il
Figure 61
IncShift instruction

o | o |

Figure 62
Kl 62

8.3.5.7. IncShift instruction %} %15 2

fe

The INCSHIFT instruction can be used to add values, given in mm, to
the X,Y,Z coordinates of a previously stored point, effectively creating
a new point without necessarily having to acquire it in the field by
moving the Robot.

In the instruction table on the left, the program represents a square
on the Y,Z plane.

FEXS i % 45 4 T LU T AR T B — M7 fl i —A4> X,Y,Z A8 FrfE
CHLAL: mm) AT SEEUAE AR S L& ARG 00 T SR B — AN i
i

/o

FEINFE R FE P R —ME YZ RN IETT .

» Pressing the ' IncShift key calls up the RISIaliiaRIaI(E8lee]y!
dialogue box for entering the X,Y,Z coordinates.

S N [\ M S PC I nc Shift instruction|RIRTZiHIERETIN
X,Y,Z kR

Rev .1.0
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8.3.5.8. AbsShift instruction &% w15 4

& =u| The ABSSHIFT instruction allows you to introduce a shift applied

Lichive ]L Dlagnnstmx‘ =] Slatwst\l:s| A\ Chonology
e e to all points following the instruction in question.
Rieference system N
e refeecloecimemn oL | S e v | ZENH RS TR 4 T DLSEIN e 4 JE BT I s 8E I — AN S {H
I T oo oo oo
e ettt ad s b
E]
7 — Step
: v| Lor ] _ow
D
:: ; Jog step 00
i i <><:>=
- » ﬁ = M6
MOVE Fos Line Circ Spline Save = :f
v | A | Plane Exit -
I JoG | EDT | wis | cvD
|! P\ayl- Slnpl- Sz |- Slepchs ) |-auxpvg|- sssss ||- il
Figure 63
K 63

For example, if the program on the left represents a square on

Archive ]'LDiaunDstm‘ Etaﬂstm|A Chranology é& Satlings the Y,Z plane, ente”ng the ABSSHIFT InStI’UCtIOI’] (0,'100,0)
Poon [sgsrET Conporent [eme between the POS instruction and the first LINE instruction
e e | moves the square 100 mm to the Robot's right.

e CIEREERREEEEER: (N Biln, AR EBRTEFF RS —ANME YZ FIPEIET R, £ POS
Hine S0 oo D : fRAFIEE— LINE 54 2 [H% N\ ABSSHIFT $54(0,-100,0), ¥
: i ENLEE NI4T 100mm Abis s — AN E ST .

:j ‘ ; | B (i Delete

‘ CYCLIC \ntShIH‘ AbsShift 'ait Time: Wait Input Save 4'292&

A 4 | A | Rep [ ter] startPucte | End Profie Eit

| JOG | EDT | WIS | CMD
[ Fo]r so @ se [m e 6 e [F2 auwpio e sssit [ P swich
Figure 64
Kl 64

» Pressing the AbsShift key calls up the gASSIligliSigieie]y)
dialogue box for entering the absolute coordinates the
points are to be moved by.
PPN oS [T s RGN A b s Shift instruction BIREEii
X 0 ¥ 100 2z 0 T HE T DL A i 0 AT A

o | o |

Figure 65
65
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]Lug stic: ‘. Statistics |Athmnu\ugy

Companent

1D[IMS TR
1

2[REPHI (5]

100
100
100
100
100

oeloaa

m@@mmmw

a
[i]
a
[i]
a

Ll | 4| » | »

ooloos

cycuc

s

‘wiait Time:

A( Rep

Start Profile 'nd Profile

|! P\ayl- Slnpl- Sz |- Slepcl-

Figure 66

Figure 67
&l 67

8.3.5.9. Rep - Next instructions fE 154

REP-NEXT

The REP and NEXT instructions can be used to repeat a sequence of
instructions included between the REP instruction and NEXT

instruction.
REP-NEXT cycles can be nested; the # indicator after the instruction

specifies the number of the REP instruction inserted, The maximum
number of nested REP-NEXT cycles is 16.

In the instruction table on the left, the square described by the
instructions from line 4 to line 7 is repeated 25 times.

You can specify the number of times you want to repeat the
sequence of instructions: pressing the Rep key calls up the numerical
keypad below for this very purpose

REP 5 NEXT f54 0] LA T EHE $47 REP Hil NEXT Z[H 154
REP-NEXT A LMRE; 84 )5 #bRIRFF R R REP-NEXT &3
T, B KREEHUE 16,

LIRS R NE 4 TR 7 TS RRIE—ANIENE, &
IR EE 25 K.

Al DA R E R IR AE B R SRR A AR R A N T A T s
XA B RIAT DA AR E AT R SR IR R0 HE Rep BN # H R THI R 2L
R4

TR

8 |9

7
4|15 |6
1

2|3

0

=] o

The figure on the left gives an example of a trajectory that the Robot
would execute

Fe g 1T HLES ANSRAT I R

Rev .1.0
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Figure 68
K 68
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8.3.5.10.

WaitTime instruction ZE i 54

Istruzione WAIT

Digital out

Analog out

Enter an instruction by pressing the WaitTime key to create a pause
in the program's execution. Specify the pause time in seconds in the

During the pause, you can set the state that the 16 digital outputs and

A RLE S 2 WaitTime 8 ok 5 B2 7 AT 3 — AN =Rk A, f2

FEETFEN, LA 16 AWKCF40 1 8 AR th T B

2| < 0 P Timeout field.
3| 4 < 0 +2
ol e < o E 8 analogue outputs must be in.
- < o E Button 1 represents the spray gun
a |10 < 0 E
1 | 12 < 0 E o
aful < 0 P 4' Timeout [X 355 1% & 2 15 1 [1] .
15 | 18 S 0 E Q |
RN LIRS
Figure 69
K 69
Rev .1.0
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8.3.5.11. Waitlnput instruction 254354 A\ 454

Istruzione WAIT
Digial aut Anlog oul S >  Enter an instruction by pressing the Waitlnput key to create a
12 pause in the program's execution that will end when the input
specified in the Digital input field changes state.
el nput > AILLEE S Waitinput | SR 5 ANZ484, WA 0 RS SR
- BRAEBEG, 24 2PATER, B —EHEARMANE S0
A

|

g 4

5 B

)

7 g

5 | 10

1] 12

13 | 14

vIv|v|v|v|vIVIV

|AlAJA|A|A|ALA A

i

16 | 16

Figure 70
&l 70

Istruzione WAIT

Digital out Analog out

1 2

Tirnecut
0

€ 4

Digital input

56

5 B
N

)
-

7 g

9 |10

1] 12

13 ] 14

vIvv|v|vIVIVIV

i

16 | 18

|AlAJA A A |ALA A

Figure 71
K71
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8.3.6. Creating and trying out a PTP program &/ &A1l PTP &7

awchive | [ Diagnosti ‘ El sttt | A\ Chronclogy Q\l St
Program definiion = > FO||OW. the instructions given in section 6.1 Preliminary
N _ operations prior to teaching.
ot T > Then press the New PTP key and the PTP program
L Lond Instruction table appears.
Componerts —
| > (EREREF R AT 6.1 TR S
ST 4| > $% New PTP #if# PTP ﬁr‘%‘aﬁ%é%
Component description g %v F"\‘TEPWJ

Load CHenge:
B0 [l

| Fi | F2 | F3 | L] Fs F§ |- aux prg |- sssss t |- switch
Figure 72
K72

The program is formed by moving the Robot with the Joystick,
entering the instructions line by line and storing the points in the
instructions.

» The program can be tried out one line at a time by

pressing the [F8] Step - and [F4'Step + keys, or can be
tried out in full by pressing the Play key.

» Once you have finished making changes, press the

- B achie | [ Disgmostes | B stalisos | A\ Chondogy | o, Settings Save button.
Frogan Comperent [omeli
e o e = [ P Relerence sysltem CMA x]
i 4| v . T
50 1) 1) o 1) 1) o
S 0 0 0 0 0 0 —| Mausdsesd @ . ) ,
s 0 0 0o 0 0 0 I av'e the component
5000 0 0 0 0 0 & < 5 D
@ 0 0 0 0 0 0
%0 0 0 0 0 0 — Sen
00 0 0 0 0 0 v — Sl | Mo | Annulla |
0 0 0 0 0 4
S0 0 00 0 0 — jgsep | o0
00 0 0 0 0 0
w0 0 8 0 1 0 ¥
e o CARECAN r—ﬁ e > Press EXxit to return to the program definition menu
7 ROT
| MOVE Fos Line Cic Spine Save X J
AU
v | A | Plane Exit

BB Ea A ] coneas vt scomseseaeen (98| €1 W [00] T DUE LS A IR AT FARESIHLE N, — 17— 17 KN I LR A7
R R T L L N L e | ﬂg (1 55
> Tupu*.swp FIFAStep +ii Bl — X R AT
— {74, st Bl Play 8 — KT EEATRT
> —HMSEREKE, Ml Save 144 .

CMA | %]
@ Sawe the component?
Figure 73 Si | Mo | Annulla |

K 73

> i Exit REIERRF T LSRR
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The figure on the left shows the trajectory that the Robot would
execute based on the instructions given above

You can move from one line of the program to the next by simply

(§J touching the desired line to move the cursor

If program lines are not executed in sequence, pressing the Ed
Play or [F8 Step + key and [F4] Step - results in the following
message appearing (the robot might follow a trajectory not
prescribed by the program).

CMA | x|

& Attention, the robaot could move out of its path!

oK I Annulla |

Fe B2 I T LS ASAT LR B, B LT 4R A R

AT LU I SGRR AT PSR P i — AT b R AL o — 17
s Bl Play #i24¢, = B8l Step — il JEAl Step +Heis 2o
HE R T A A TR AE - (HLER NGB AT B2 PT B AN A8 5 P i 3 R
) .

CMA | %]

& Aftention. the robot could mowe out of its pathl

OK I Annulla |

Confirm the action if you are sure the movement
is not hazardous.

T 55 LR E RE R TSGR 1A R LA A& 3

Figure 74
K 74
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8.3.7. Editing the instructions of a PTP program %i%g PTP &7 154

‘ S8 |l e | B ] A SR s T4 edit an instruction that has already been stored, press the
e TR — EDIT  key to select the instruction and press Change . The
e sl otots 4| standard page for the selected instruction is called up.

o AR AR AR AR AR o » To copy one or more instructions, select them, press Copy,
|__5|PLANET 50 1) 1) o 1) 1) o ‘ . . .

ol =0 0 0 oo o [ o move onto the line you want to copy the instructions to and
o e eeorie mjoje ool press Paste . The sequence of instructions can be copied
o Shotololoo ol o mirrored

e RN E R pettc

14| END PROFILE B 000 - N . N . .

| < > men | > ARG CEAFMENTES, A EDIT &8, &8 mENE

MOYE Fos Line Cite: Spline Save N N N —

v|a[ ” 4, miidi Change 25, H4 5% ik £45 4 AR THE S I o
[ Download : Maile panl connected to downioad server i0e | eor | v { oo | > %iﬂﬁ%ugﬁiﬁkzﬁf?ﬁé\’ iiqj/ﬁij‘,ﬂ‘]’ )ﬁ;':-E‘ Copy ?#E%Z@ETE

(B ralm soln ool [0 [mesls slees] 205 WERIESIT, s Paste %4, NS =9 =
Rk o
EN

Figure 75
K 75

‘ i s | ] v s | A\ chonckss | o} Seums’You will also be asked whether to delete the instructions with the
Pogan (717 Bt [t original points; if you answer YES to this question, the instructions
B {seol accTpeclmac] por] on OFF]. - selected for copying will basically by moved.

o oo o0 ooooo T ARG R R RS UM R, R, A BT s R
—pr IRERENANNNERE U S M R S B B
e @0 0 00 o 3:
|__8[START PROFILE -
il 33333333—;|
|12 CIRCT 50 a a ] a a a
e rroeice joooopioie o]y L‘
> I EtEa
v | A | Flane Erit

| Dowurload : Mobile panel connected to dowrload server J0G/ [{ELf RS EieMe

|r| P\ay‘r: Slnp‘rl Etep—lrl Step+ | B8 ] |r1 auxpvg‘rl ass\st‘r! swuchl

Figure 76

K 76

» For instance, to edit the speed of a nhumber of instructions at

‘ ) e swiies | A e | X s | the S@ame time, select them on the touchscreen display and

Pegen (P17 ] then press Change ; this calls up the |ifgiKel[¢glR{=Ie[VIE1te]

T {seol accTpeclRac] par] On TOFF]. — dialogue box via which you can set both analogue values such
o @0 0 o0 00— as speed (SPD) or acceleration (ACC) and digital values like
[ G o oo o o o A un status (PST
| 6|PLanEZ 50 0 0 0 0 0 0 Copy g 4 = >y £ gD (I — N A ) > N >
= [ R A 2: L= s g, A [F) I G 4 — E BRI S RN, FE bR R g e
9| START PROFILE Y iy kY
(mcnc miooo 0o oo T 11, )5 5 Change #% 8, Rt — [{lKeISalaCte[VE o]
RE[ AR EEEEEREERRE( e XPUEHE, I 1200 T AE P DA B ASAOL E,  9) ol R B e [ B
14| END PROFILE g1 00 0 ) ML Wb 2 iy VR

< > AT DA B 2 A A A R AS
| MOVE Po: e g Sl S trm TouchRegulator trm TouchRegulator
v | A | Flane Esit

Digital Analog Digital Analog
= =]
| Download : Mobile panel connected to dowrload server J0G| HESHy 1S | evD
[M_rw]m sow|m o= |m s e | anpo [P e Fa owich | dFF 4 50 b| OFF 4 0 b

wrr © | o | ° |
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Amhlve| L Disgnostes Statistis | A\ Chonclogy | o Setiss
Program | PTP Camponent | cmp(1
IDX[INSTR [ SPD [ ACC] DECTRAC] PST [ ON [ OFF |
1IFo5 i Change
__2|LINE 50 a a a a o o
3| CIRCt 50 0 0 0 0 @0 05—
G 50 0 0 0 0 0|0 Szt
5| PLANE1 50 a a a a ] ] ‘
| PLANE2 5 0 0 0 0 @00
7| PLANES 0 0 0 0 0 0 0 — Copy
__8|LINE 50 a a a a ] ]
G| START PROFILE v
10| cIRCt 50 0 0 0@ 0|0 Paiiz
11| CIRc2 0 0 0 0 0 0 0 —
12| cRCt 50 a a a o o ]
13| cIRC2 w0 0 0.6 0 0 % DeiZi
141 END PROFILE 0.0 0 0 -
-« » Delete
MOVE Pl Line Cire Spline Saw
\d | A | Flang Bt
= =)
[ Mebile panel: Enabled J0G | EDT | 15| CMD
| F1 | F2 ‘ F3 ‘ Fa F5 F6 ‘. aux prg |. assist |. switch
Figure 78

K 78

The Delete button deletes the selected line

The Delete all button deletes all the component's lines
Once you have finished making changes, press the Save
button to save the changes made

Delete flFx+%EH M TR i O AFAT
Delete all T MHERPT 19517
—HSEMAMHN BN, Rl Save f BT ICE I RAF

Rev .1.0
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8.3.8.

Editing a PTP program

Y

‘ Main Aichive

]L Dlagnnstmx‘ =] Slatwst\l:s| A\ Chonology

X

Settings

Program definition

Program name FTH

Frogram path |D SCMAFILES 9.0.0VPROGRAMSY

Frogiam deseription

Camponents

Progiam author [

Component name: |

Component description

New PATH

)
B
[m [r [m [m s 7] [ F2 oo g oo 1 8 swich
Figure 79
Kl 79
Folders Frograms
S
Firenze
Napali cmp(l
PTP
Ferra,
\enezia
== 9|
Figure 80
& 80
‘ Main awchive | [ Dlagnnstmx‘ El Slatwst\l:s| A\ Chronclogy é\l Sl

Program definition

Program name B

Frogram path |D SCMAFILES 9.0.0\PROGRAMSY

Frogiam deseription

Progiam author [

Component name:

Component description

)

A~ PTP 727

» To edit a previously stored program, press the Load key and

select the program from the list provided by
archive
» Then press the second Load key relating to the program

components and select the component you want to edit from

[4l=3l oad component fi§#

» Then follow the procedure given in the above section 0
» Editing the instructions of a PTP program

> G N ZRTFRERIRE R, sl Load HEAREAERE RS Pk

PR B4R IR 44
> i Load 1k, indkmR ok T4, I
component IR AR INATGEEIE R C N

> 2% 8.3.7 WA @AMyt PTP 7 e 4 7%, BT DR E:

1E.

Simplified PTP program (PTPJ) fi{ki PTP £/ (PTPJ)

There is a simplified procedure for creating PTP programs.

This procedure involves using the programming stick used

for teaching the PATH programs to acquire points in the

field.

» Press the New PTPJ key to access the simplified
procedure: in this mode, you can only execute LINE
instructions, while all other instructions are disabled.

» Acquire the first Program point by pressing the Pos
instruction key on the touchscreen display

» To enter LINE instructions, install the programming stick
and press button . (red) to release the clutches, and

(green) to store the points. Every time the

button is pressed, a LINE instruction is added to the

Al PTP R TIVE, 12071 & E A AR AT

> mii New PTPJ 8k AL fEIXFEAT
HArDAsE N E k454, HAMRIFTA #5282 A9 e vri .
> EEIREE—NMET AR Pos A, FEELEMNBIR A

APler[eala ] button 3
M [m  [8_ |m " [ anpa [ o[58 wicn
program.
RPARIEST B CHAT L AR R 2L
Figure 81
K 81 )
Pos f54& kLI .
Rev .1.0
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L. Dlagnushcs‘ Slahshcs| A\ Chonology \\_52\ Semngs* iﬁﬁ)\ﬁéﬁé?‘é‘éﬁ@ﬁ?ﬁ%: ﬂ%éﬁ%ﬁé?m, Tﬁ . (él@;)%m%
| — B, 1 B (GO HEAT MITER . R A T
a| o]l U IS ERE R g I — N E R 2

Manual speed

< 5 P

Step

EE
Jog step 0.0
ﬁ+c:;>=

Archive

»

|« | «a|» |

- >

| MOVE Fos Lirie [iirc: Sl Save

v | A | Blar= Exit

== J0G | EDT | WS | CMD
Lleleals]

[ PR see]m sw-[m se |6 s [ ¥ aunpis P8 assist [IF8 swich

7] W46
i

Figure 82
K 82

Figure 83
Kl 83

8.4.UTILITIES SzH T H
8.4.1. File XfF

You can press the B key to the left of the display or on the
actual display itself to call up the programs file.
> If you press the CART key, operations are carried out

e 2 "‘ 5| A ooy | - satee on the folders. The available operations are as follows:
T o o B 0 5 S A S
CeosTiveRs: ] > RS CART Hichi, v LA ST e e, A

_:_% EEEEE 4
e New to create a new folder
- o New G&E—ANHCik
¢ Delete to delete an existing folder

e W - - = 1 o Delete MiIFg— " NMFELER S

' S e Rename to give a folder a new name

Lo Do le Ir In leoels ovls o o Rename X C{JHEAT E 44

e Update to update the list of folders
e Update Xf T3t AThlHT
e Export to create a backup of the Robot's full
Figure 84 configuration, including the painting programs
K 84 o [Export XfHLES A4 BT — A%, AR
TP
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e Restore toload a previously saved configuration

Main [ Diagnnstms‘ Elat\stms| A Ohonvdony | o, Setings L4 Restore bﬂﬁ*/l\%ﬁm%ﬁ E/‘JEEE
j;noews o » If you press the PROG key, operations are carried out
}jgg;mg;g; Fama on the painting programs. The available operations are
— as follows:
>l PROG ik, oI LR R FFHEATHRAE . Bl
o AW
e | Properties to call up the properties of a program
e a — o Properties s FET I EME
II- I - CET R D Delete to delete a program
=] Delete fHERFET
Figure 85 e Rename to give a program a new name
i 85 e Rename XIHEFHEATHE i 4
e Copy to copy a program
o Copy Efl—MEFF
¢ Move to move a program to a different folder
o Move HEF#ah2 HAh SOk
« | Export to copy a program to an external storage
device
o Export #UEFZEINTH S
e Restore to copy a program from an external storage
device
e Restore #&EF MM B A ILEHLAA
When copying or loading to a USB storage device, use the port
on the right side of the electrical cabinet.
FEAE ] USB B8 BEAT SCAF (45 DUR ISR, vy DUE AT s dzsAE B
il USB £z 1.
Figure 86
86
Rev .1.0
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6-axis GR series

8.4.1.1. Program properties &7 )&%

‘ Main awchive | [ Dlagnnstmx‘ El Slatwst\l:s| A\ Chronclogy Q\l St
i » Pressing the Properties key calls up the properties of the
rrcarans D painting program
I i [ ] > i Properties i T LA R 0 R 1
Rename
Copy
Move
Export
Disk space L ] Festore
a il 50 75 100
[ CART FROG
| Lil | F2 | F3 | a3 F§ F& | F? auxpig | F§  assisl t | F3 swiich |
Figure 87
& 87

On the program's properties page, you can:
o View the list of its components
o Write a description of the program and indicate its
compiler.
View and change the setting of the last program
execution speed (Speed) using the arrows < B
¢ Inthe event the program has been created with the

Program properties
ame

2
&
o

2
=)
S =z
5 \E_tt
3 & ]
g = & 3
5 ]
3
[ ]

=
z

Eezimneke 14/02/2011 15.36.46
14/02/201115.36.46

Colour

Last change date

i |

conveyor moving, you can test the program with the
conveyor stationary by selecting Conveyor OFF. See
section 8.2.4.3 PATH program teaching with conveyor
moving

S o
FERE R YEUTE T, W] DAHEAT 40T Ak
AR I A AT
LA HEAT DU, AR 7 g 5
AT IOPITHRE, i sk < Pl T U TR P 10
M 1% E (Speed).
RPN B, ABIETH RIEEN . RN, w7 RUE I %
## Conveyor OFF #Z Bl ALk s (R eFif k. T LS
8.2.4.3°15 P ik HE IS B B BR AR SR AR
Figure 88
88
The Reciprocating function key is not enabled.
Dot S I B R Reciprocating function ## /R0 H
- » You can assign a colour (Colour) to the program. To do
coLoncs ¢ = ooom W this, simply touch the field under the colour caption and

Change

Delete: | oK | Cancel |

- e

Figure 89
89

the ES{eJleJOIET=IEId{le]ql] Window is called up: press OK to
confirm your selection.

AT DL A MO 0 T R, AT T AN, R
EICE ) LiAv e WRNLC o [our selection [RIRGE S
Al OK Tt OB

Rev .1.0



CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 58 of 97

» You can define new colours by pressing the New key. A

Colour definiion ] colour is defined by the numerical value Recipe, and four
B values that correspond to the colours' ARGB code.
Fecps < s pl > ATLME A New f8i g L —ASEgie, Bite HixA 2%
g Recipe FIHUE e 1, PN EUEXT R H) & ARGB H14L
! (I
R
M :
B
Figure 90
K 90
s ii”EE?”E"“““ e Pressing the Delete key deletes the component.

oz B e You can press the Move up and Move Down keys to
‘ alter the order of the components.

e Pressing the Copy key copies the component.
Pressing the Display text key displays the component
in text format.

Frogram author

H
[ ]

Cediond 14/02/2011 1536 46
Lesicimizacae 14/02/2011 15.36.46

Colour

riihi Delete $8#nT DIH BRiZ 4004

e fiidi Moveup 1 Move Down 8T LME S HUAT
FINGT -

o i Copy F&BETT LA¥E VLA N A 4H 14

o it Display text &K DISCAE R R 41

Display text

Conveyar OFF

Reciprocating function OFF

Figure 91
K91
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8.4.1.2. Component properties 414 J& 1%

‘m el o B » By selecting a program component from the Component
Bt < 100 P List and pressing the | Change key, you can call up the
S = < 1 b properties of the individual component.
Sprying e < o p » For PATH programs, there is a function to eliminate idle
o R time, i.e. pauses that the operator took during teaching.
St opn Aok To apply the idle time reduction function, press the
- N N Eliminate dead times button.
: ;,':; » To permanently apply the set rotation—translgtion data to
R all program points, press Reset Rototraslation ; the
currently set Shift, Rot Point and Rot angle values will
o e be reset.
» In addition to the name and description, you can also
_ change:
ALz 22 > (by pressing the Features button):
El 92
>
>

ERBF R PR F AL, S eouza, v Lis

XA A B X R

> TR, FLUE A Eliminate dead times 8K 4
T8 7 O A] DAY B PR AR G A R D) O G o o BT
%) .

> RN R BE N F 2 FTA MR A, s Reset
Rototraslation fZ#HIn], #2744 Shift, Rot Point
Al Rot angle iIXJ LA ZHUA AT BB E K S L E

> ANETT DS B AR A R

> (A Features 1% 4#):

e The type of first point positioning, choosing from
JOINT,LINE and MIX (Positioning).

The speed of the individual component (Speed).

The gun (Tool) reference coordinate system Xx,y,z

The spraying distance from the part (Spraying distance)
The position with respect to the conveyor (mm conveyor)
The position of the program in space (Shift)
Rotation-translation (Rot angle) with respect to a rotation
point (Rot point)

The offset on Robot axis 1 only (Offset Joint 1)

RP Cont parameter referring specifically to programs
generated with the CMA Offline Painting program.

o E—ANMEALAMREL, Flan. O&TT, HLARAN (8
£r)

o HMMISITIEE (FEE)

o T HAFRM XY,z H.

o IEFES T ) B (BRI FE )

o MXF AL 2 8] HEE B (mm A2IE7)

o FETFIENLE NSRRI E (WFE)

o iEH-VR (WEEEA) AN T e (IR R )

o HARTTHIMMEE (5T 1 KAL)

e RP Cont e /& CMA B2 gn FE A2 i s i i
F o
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» By pressing the ' Outputs key, you can change:

» The state of 16 digital outputs, the first 1 of which is the
- spray gun (Digitals).
R el & o Pl » The value of 8 analogue outputs (Analogs); the first
1 4o ple three normally control the pressure of the paint pump,
—- g,' g g the atomization air and the spray gun fan. To use these
= < o Bo outputs, you must have the Proportioning valves (CAPV)
1| 2 SI 0 D % accessory
13 | 1 SI 0 D %
2wl 4 o Pl > i Outputs %58, v LT U1 R 155
> AE 18 MM, MR B ).
— — > fE 8 M (BE); AN TR RE
FUAEAMBEIE . HEMANRZR =M, F2E & ] |

M (CAPV) .

Figure 93
& 93
e You can control two groups of values for the analogue
outputs: group A and group B. Selecting button ‘A,
allows you to work on group A, Selecting button A,
'S allows you to work on group A, selecting button B,
o : ‘ = allows you to work on group B, while pressing the A 2B
- 0 @ button causes the values from group A to be copied to

PID parameters

group B.
e The FIX button is used to set the value of the analogue
T 0 output for the full duration of the component, otherwise it
L 0 O is stored during teaching or specified in the PTP
‘ instructions.

;l;l . . The' P_ID button is used to enable Proportional _Integrgl
CAPV accessory Derivative control of the output select_ed: pressing this
button calls up the PID EIENEES setting dialogue box.
The function requires additional hardware, which is

available as an optional extra.

o AT LMEA PTALEREAT R E RN 41 A4 B, HikdE
AR, FARRA A F R EERI R 4B
i, AR B A EX B AT I . M FFE A
2B iy, KA Ah I EE R =4 B .

o FIX kg T B A EAT SRR B . 7R
T TR I ERTE PTP $54 thb AT ¥ 1.

o PID kT F S e R 0t AT AR -4 -1 42
il R Ak (I B X EE . % TR

gg;e 94 i EHIMOREE (—ANESMERCIE)
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Component properties

Component name

Y

By pressing the |Auxiliary axes button, you can
change:

Selection of the auxiliary axis whose basic parameters
you want to edit.

The first point positioning speed of the auxiliary axis
(Positioning speed)

The first point positioning acceleration of the auxiliary
axis (Positioning acceleration)

An Offset, if any, with respect to the original position
stored during the program's creation.

[0t

Component description

Fositioning speed <I 100 EI

Pasilioning accsleration <| 100 P>
Companent type PATH Offset 0

YV VWV V VYV

M Auxiliary axes iZ4#, 7T LT A0 T B L
16 W AR S A S O B

5 B i B A AT A R O (R AL )

B RIE B 2 A ST IR E CEALINEEE)
A%, WRAFERE, X TP 1RG5

YV VYV VY

I 95

When the Outputs key is pressed, the properties of the
component may even be displayed as illustrated on the left in
300 P e the event brush mode was chosen for the analogue outputs’
Bustd control in the machine's configuration.

| This mode allows you to create up to 8 groups called
brushes, each with 8 analogue values that can be given
different settings.By pressing the Brush button, you can
ota change the brush selected for the component

Digitals

v

AlAIAIAIAAIA

Y Outputs 8RS, TENLAS A FIACE A7 X 40 4 ik
BT IH R, o5 0 10 B A AR AR R R A B
IR, ATCLEIE 8 4, BRI, H— g 8 MK
Figure 96 PEMUAARNFEKKE. fili Brush #28n] DLk o pg it
i 96 ITEM

B
L
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8.4.2. Diagnostics £

8.4.2.1. Main axes - #

Stalistics | A\ Chiondogy | o, Settings
Main axes Zero robot | N Main aves
Ax amat | asi | g | qeat | Pactw)
vea | dem | 4| m | o trfmee
1 00 o0 o0 16856 Proa
a
2 00 on on 1214
! J J . [0
3 00 00 00 16885 Bl E
4 00 0 0 00
g 0o on on 0o Digital outputs
& 00 0 0 00 4|
Info encodst Infa move | Infa molers |
Anlogs

Conveyor
['m [Vmmin|  step | acmm | nst } o et
Commands

Pressing the L key calls up the diagnostics menu, which
shows the status of the Robot's main axes The information
is arranged in three tables that can be selected with the
following keys:

ity Ko g e S W R R R, 7E B AE ool R AL 58
NEHFPRE . BRI =AM, I T 1) 2 8 mT DUk
17004

» Info encoder information on the position sensors
> Info encoder 1 & fEEE 1IME R

|

| F1 ‘ ] ‘ (] | ] 5 ‘ [ |. aux prg ‘- assist ‘. suitch
Figure 97

& 97
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g mot = motor position
» Zero robot Robot movement g ssi = absolute encoder position
button: it turns red when pressed g joint = Joint position
once and, when pressed again, g cart = Cartesian position
sends the Robot will all its joints to
home position. Enable the motors to g mot = YL E
perform movement. Er| indicator q Ssi = 4t g SR AL B
lights. - q joint = B
> Zero robot Hlés Nizzhan 4. ELLS q cart = R E
7S TN e GV =k (/4
B AR 25 S A AL s AR > Info move movement information
KA I EALIZ ). T ERLRS > Info move izzh{E &
A AR, AT B b
e e act = current error
= e max = maximum error
v act = current speed
vV max = maximum speed
e act = YENRE
e max = K KIRE
v act = YR
vV max = e KR

> Info motors information on motors
> | Info motors HHLEE

i act = motor current demand
i max = maximum current demand
T act = current motor temperature
T max = maximum temperature reached by motor
i act = LIZ1T HL
i max = I KIZ1T HL
T act = YT AR A
T max = HUNLIR 5K o Vil B
The following values are displayed for the conveyor, if there is
one:
MPAHIEEE, TS ECG BoR R HERME B
mm = current conveyor position
V m/min = speed in metres per minute
step = last step performed in mm
act mm = position of step
n st = number of start signals received
mm = HHTIRFE A E
Vm/imin = 3#E CK/IZ4ED
step =BT E—2 (mm)
act mm = YA E (mm)
n st = W B E BE S8R

For all motors, including auxiliary motors, the display shows:

XA B RAL, B S A BIE, RoRnR:

P Act(W) = Power demand in watts
P Max(W) = Maximum power demand in watts

P Act(W) = H4HTIHTHEW)
P Max(W) =& AKABTFHIE (W)
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The diagnostics menu provides access to other submenus,
which are described in greater detail below, namely:
W I T] DLE R U0 (7S 8, T TR AT PR A 46 -

e Auxiliary axes The auxiliary axes menu
o Auxiliary axes #fHBflisgen

o Digital inputs to view inputs
o Digital inputs i NIRA R

o Digital outputs to view outputs
 Digital outputs #iHiIRA EIR

e Analog to view analogue outputs
e Analog #HfLEHIH BN

e Color to select the colour or pump
o Color EHHIAEGE

e Commands for special operations
e Commands ikilE

Rev .1.0
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8.4.2.2. Auxiliary axes % B#i

‘ Main awchive | [ Dlagnnstmx‘ El Slatwst\l:s| A\ Chronclogy Q\l St
i [Fizce otat =
Auxiliary axes iece rotation N
Ax | Descripion | qmet | assi | endew
uriits urniits.
‘ | | + - Auilisty ares
1 |Piese retation 0o 0o )
2 |nc 0o 00 ® e
3 |nc 00 0o e Diaitd inputs
4| Caousel 00 0o eoe
5 |nc 0o oo e e
e 00 0 P, Digital outputs
Info encoder Info move | Info motars |
Analogs
Commands
Zera luming | Corousel | e | " | " | Colors
skatior tati
= Commands
Yl Lo |

[m [r [m [m [rs [m [ F2 oo g oo 1 [ 8 owich |

Diagnostics menu for G version Robot

G R AIHLEs ARSI

Figure 98
‘ Main auchive || L Diagnnstms‘ Elat\stms| A\ Chonolony | o, Setings
I =0 -
Auxiliary axes e
x| Deseription | amet | qusi | endew
it s
‘ | | + - Aunilisty axes
1 |veat [ 00 e
2 |nc 00 00 eoe
3 |nNC o0 o0 [} Digital inputs.
4 |nc 00 0o ® e
5 |nC 00 00 N )
5 Inc 00 20 ® @ Digital outputs
Infa encoder Info move | Inf motors |
Analogs
Commands
Y caniage: Colors
beyond limit e | e | HE | IE | 4'
= = Commands
Yelal])

@ (=L e (8 (& |8 |@sws]s e w0

Diagnostics menu for C version Robot

C RAVHLE N B

Pressing the | Auxiliary axes button calls up the menu. In this
menu, the three tables — info encoder, info move and info
motors — feature the same information already covered for the
main axes.

To the right of the table, under the heading end sw, the state of the
limit switches featured on the C versions is given as either positive
or negative. The red indicator comes on to show that the limit
switch has tripped.

s B L, TSR e, e RS iR 183,
HHL= M, %5 R ARSI Nl s SR

AR, WRAL FHEREE C RMFIERRACIRE . 4T st
PR BRAL B s A

The Zero turning station key can be used to send the part
rotation axis to the zero position quickly. To do this, the auxiliary
axis motors must be on, hence with the Ea’ indicator lit. Press the
key twice in a row: the first time it is pressed, it turns red and the
second time it performs the movement.

The | Carousel rotation key is used to move the carousel on by
one station. To do this, the auxiliary axis motors must be on, hence
with the Ea indicator lit. Press the key twice in a row: the first time
it is pressed, it turns red and the second time it performs the
movement.

W% 81 2, 1 4 v LU T ik e s B 2 . AE SR 22 AR L AE
Ae, Ba fTHls st B ATz Mk B st e, i
AR, kAT EBITRIE).

ity [ Carousel rotation 34 ] LA SCHLK RS B — NG . 1R
VERERERT, THEME LR, R Bapksi b ms. Eek bt
DU B P IR BRI AT o B — IR i JE PR AR AL B IR S R A T

UGz ).

When an end sw indicator lights — to show that the Robot's
traversing axis has overrun — you must use the 'release from limit
switch' function: it is actually no longer possible to move the axis
with normal manual movements in this situation, and you will need
proceed as follows instead:

> set the machine to mode

» switch on the motors; the Ea| indicator lights

» press the Y carriage beyond limit button.
The traversing axis will start to move and keep moving until
it clears the tripped limit switch and the end sw indicator
goes off.

2 end sw fER AT SEERF LA N BT E R T IRGL. B LA
I BRALIT R ThRE P AR TT DA . M%), CAAREH TN IER
BATIRANM, 7R BRI (A R

Figure 99
99
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> LA AN ER B
> gy Hpl b AR AR RE; fRRAT Sk
> i Y carriage beyond limit 4%,

MK IREs), HEBHHELRAMREL, A end swfi
INAR T SO
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8.4.2.3. Digital Inputs and Outputs 7% A% H

Pressing the | Digital inputs and | Digital outputs key calls up
= - . the menu. This menu gives the state of the Robot's inputs
”|L° R “™| and outputs. They are divided up according to zone and
Digital inputs 1 RN - identified by colour, as detailed in the table\ below: ‘

/7  Digital inputs 1 | Digital outputs % #8555 =i, i

‘ Main Statisics | A\ Chronology

simE L iEEE El - e .
i ot SR R AL N BN ART IR AS o A 7] DXCI0R AS R
® 05 Panel enabiing ® 23 Ausliay fix § i g g — N
s Ei s shen e | @IEATRRR, TR
@ 08:Stopoycle ® %:Gun
3G 38
: 11 Manual gun : 2 Tumlnggstauwnhume Colour 1/10 Zone
o Triompm - g Anils gt [X 33,

@ 14 Automatic © :nc i "

3 T Aoy ® T YELLOW 1-24 37-48 Electrical cabinet
o 17 St ten1 P # ikl

@ 18 Tuming station in position © 36 Robot voltage presence GREEN 25-36 RObOt

o] ] Commands

! o | % IEIN

I I I " Fe B2 svipn [ 8 i [ra evieh | LIGHT BLUE 49-60 Proportioning valves (CAPV)

i L6451 1] (CAPV)
PURPLE 61-72 Colour change system (CCO)
ghfn #ets R4 (CCO)
RED 73-144 Other location
41 HAbT)RE
Table 7: /O zone colour coding
K 7: /0 KIRFEART

Figure 100
& 100

A ooy Press the << and >> keys to view the next and previous
page respectively.

Digjital inputs 2 « > Uikt cps ){—f‘i::_tT << *[] >> ?ﬁ%ﬂ uii‘i#ﬁﬂ] —F‘#ﬁ

‘ Main S St Q\l St

': Diagnostics

® F:nc ® :ne
® inc ® 98:nc Auiliary axes
® B¥:nc ® Sitnc
® 40:nc ® Sine
@ #:nc o 59:nc
o f2ine ® Einc Digital inputs
® 43:nc @ 6l:ne
® 4tine @ 8inc
s e @ 63:nc Digital cutpuls
® 48:nc @ Biinc
® 47:nc @ 65:ne
® 48:nc @ EEinc
& inc o wine fnalogs
@ BS0:nc @ B8inc
® Sl:nc @ 63:ne
® B2inc @ 7ine Colars
® 5:nc @ 7:ne
@ Biinc @ 7ine
am Commands
L] Lo |
[m [r [m [m [rs 7] P2 ouwpig [ i ossiot [ Fswitch |

Figure 101

101
‘ Main Acchive || 1 |Diagrastcs Stastics | A\ Chronoloay | o, Setinos

Digital outputs 1 « > Main axes

® 00:Aam ® 19:Gun
® 02:Cycle running ® 2:Gwn2 iy axes
® 03: Automatic mod ® 20 Ausilary i3
® 04 Motor waming light ® 22: Ausieny fv &
® 05:inc ® 23 Ausilary 5
® 06:nc & 24 Auiliay fin 6 Digital inputs
® 07: Motor power @ 25:Leaming confimed
® 08:Leamirgmode © 2:Leamingin progress
=08 Convayerenbled o Zitm
® 10:Electiostatics ® 28:G6in2
® 11:Pisce umer cluich © 29: Atomization
® 12: Hook unlock © 30 Atomization 2
® 13:Robotin stand by © 31 Ausiiary var 1 Analogs
® 14:FRobot Busy © 32: Ausieny var 2
® 15: Washing posiion 1 ® Bnc
® 16: Componentin pragress ® 3:nc Calers
® 17: Progiamme running @  :Fobat clutches released
~ 18:Piece tumer an 0 ® ¥:nc
= =) Commands

| F1 | P | P | ] Fs F§ F? aupig | F8  assist | Fa swich |

Figure 102
K] 102
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Figure 103
103
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8.4.2.4. Analogue outputs (CAPV accessory) ffll &5t (CAPV [f4)

In the event the Robot features the proportioning valves

accessory, you can press the Analogs key on this menu to
1 adjust their opening. The valves usually have the job of
controlling pump pressure, atomization air and the gun fan.
You can select values in the range from 0 to 1000 units.
Based on the fact that the valves' input pressure is usually 6
bar, one unit is equal to 0.006 bar.

oo

Al NBCH 1 BBy, wT DLl S b i) Analogs %4

- HATFT AR . W@ E 2 TR R E . ZhESSMEE.
CAPV accessory A LAZE 0~1000 A7 Bl A ZEAT BB, BT IR 4 N U
W /& 6bar, [KthEE—ANHALK IR 0.006bar.
Figure 104
K 104
‘ setie | [ ‘ Bl s | A oomon | o} F Press the < B arrows to chanﬁe the value or key in the

P value directly using the keypad that appears

when you touch the Set outputs fields

am 0 Bl o o e e | > Al SBEEIGHTEOEN, B4 Set outputs X
T N R PR . Y TochNum G R G TS N
FAN SI 0 l} 0 0 01000

ﬂ o B o 0 o Oigil ks

< o P o o feo

S5 o

< 0 P o 0 o 78|69

= o B o 0 B8 4' 4|56
APler[eala ] 4|Emm 1023
| L] | F2 | F3 | L) F§ s F? auxpig | F§ asail t | F8  switch |
Figure 105 R
K 105 o

Instead of proceeding as described above, you can control the
three proportioning valves as though they were brushes.
There are 8 available brushes and each brush is associated

|L ‘ A oeni | ’ with a set of three values for the proportioning valves.
BRUSH TABLE toot | s | oies | — .
e You can change the brush inside a PATH component.
ANT AN2 ANZ ANY ANS ANE ANT . .
B 5 o0 a0 5 |0 o o e In the case of point-to-point programs, you can change
the brush at each program instruction.
BRUsHz| 250 | 400 | 550 | 0 0 0 0 Digitalinputs
BRUsHz| 350 | 500 | 650 0 0 0 0
wsas 0 | 0 | 0 | 0 | 0 0 | 0 | You can choose the analogue output operating mode via the
B 0 | 0 | 0 |0 |0 0 0 machine's configuration menu: once selected, it cannot be
S| 0 | 0 |00 OO0 : changed.
BRUSH7 | 0 0 0 0 0 0 0 s
BRUSHE| 0 0 0 0 0 0 0 4‘ [ ey M 4 f > NEER M2 — AL
. B 7 _ER Tk AT B A, T DU R 2 3R AT = B

ECIOE —— bl U 8 AL /MBI LR = A
R 40 1 0RO

3
5
3
2
-
a
£
2

o W LMEHHARAL TR S HL
o (ERFINMREF T, WTLMERRR AN R TP T A
Figure 106 HAE B
] 106
IR AL AS B BC B S IR AT LA A A R AR AR, — HLk
SE BLANRERAL T
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8.4.2.5. Colour change system (CCO accessory) #{4 %% (CCO 414

CCO accessory

Figure 107

K 107

‘ Main awchive | [ Dlagnnstmx‘ Slatwst\l:s| A\ Chronclogy Q\l St
pcitscolor p—

1:PUMPT

B: PUMPE

2 PUMP2

7 PUMP?

3:PUMP3

8: PUMPE

4: PUMP4

9: PUMPS

& PUMPE

Ausdiery aves

Digital inputs

Digital outputs

i

A

If the Robot has a colour change system, pressing the Colors
key calls up a page for performing washing and loading the
colour or desired pump manually
» To load a colour, press the button featuring the colour you
want before starting a teaching procedure, and then press
the Loading button.

AN N B HO RS, s Colors b vy LA FH AR bk
TSN E A SR
> IR ERIE R FETTIRREGT, ik 7R E SRS,
sl ANERAL 6

If the Robot's motors are on, with [ Er| lit, the machine will
move to the washing position and will start spraying the
selected colour; whereas if the motors are off, the machine
will spray the colour from wherever it is positioned at that
given moment.

e To run a wash cycle, press the Washing key and a wash

cycle will be carried out as described in greater detail in
section 8.4.5.4 Wash Cycles.

e This pane features ten buttons for selecting the colour. You

can select additional colours by touching the tenth button's
colour field: this calls up the [Ke{el{e]V|g{:iElaile]gl] window via

L REE

10: PUMP1D

which you can select a different colour and press OK .

L HEENE

il

i¥aching Loading Reset
Solv | Blow

3(alala]

[

Commands

[m [rs [m [ F2 oo g oo 1 [ 8 owich |

Figure 108
108

Description

coLtt
PUMP1
PUMP10

PUMP4
PUMPS
PUMPE
PUMP7
PUMPS
PUMPY

New

[ FRespe [ & | R [ 6 [ B J
11 G
0

10 ] 0 0
2 255 2 o

Figure 109
] 109

WRALE AR R AL R AT IT R, DB 457K R mis HLas Aokt
BRI EPACHLE, RJETTARREAT I E B RIS, W R HLI
AR ARITIT, WL NARAE S € K8 B 7 B AL BEAT BUE BTN -

o NTBATIHRIE, i Washing #5, HUEIEH G SB

8.4.5.47 i iR A AR FEREAT IR VR

o UJLSHIPRAT 10 PR TR, ARG XD, AT

IS Z TR TN prt = L ST C olour selection (SR
38 I B AT LLSEAT 0 € ) A% 5 OK BT

e Press the Colors button in the top left corner to create new

colours: the [efe][elN[gL=I[=Iaife]lg]] Window is called up

e press New to create a new colour in the [K{e]le]8Igle[Silglitle]g)

window; Change to edit an existing colour; or Delete to
delete it.

o i/ L Colors 1%8En DAEIEE— AT RIE G Kand —
M Colour selection [EIER
AV Colour definition ERRP=Srae ARG IR KU Fe S < s a

. gt Change %5448 CAZE M E A B it Delete %%
B ZE .

Rev .1.0
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Colour definition

Description

[PuMPZ

- 4z b

Displayed colour

A
R
]
B

Figure 110
K 110

8

4.2.6. Commands 7%

‘ Main

Archiv

&

L. Diagmstms‘ sxansncs| A\ Chonology

R setings

Commands

qmot LE

oo 00
00 00
00 00
oo oo
oo )
oo 00
00 00
00 00
00 00
oo )
on 00
on 00

slzlelz]z]= -
‘n‘n|m‘n‘n‘n‘m|m‘h‘w‘m‘ |¥

i

LEER)

|r| |n |n

Figure 111
K 111

‘ Main

Lichive

e

L Dlagnnstmx‘ E Slatwst\l:s| A\ Chonology

Q\l St

Commands

B CMA
o

00
oo

qmat qssi Mast
00 — ==

oo & Are
o

M.
Force outputs oin 8xes
Masterizal S | J—

you sure you want to masterthe axis in the current position? l inputs

No | A |

oo

oo 00
on 00
00 00
00 00
oo oo

a3 |olzlz]= -
‘n‘n‘m‘n|n|r‘m‘m‘a‘w|m‘ ‘;()

il

(elala]

Figure 112
112

You can create colours in the ©fe]{e]S[g=1[Clailelgill Window using
classic ARGB code

EIPRE Colour selection [EIREGIENAe - RN alFE RS R e

Press the Commands key to call up the advanced commands
page, which is password protected and gives you access to
the machine's more advanced diagnostic functions.

s At T LA e v B U, b DTS AT R
Y, FTRGEAT RS R 2 m s Wi DhRERI LA

Press the Masterization | button to enable the individual
axis zeroing commands. To zero the axis, press the OFF
key to the right of the table to view the position. When
prompted to confirm the command, answer Yes and,
once you have confirmed, the position will be set to the
value zero. Use this function when replacing one of the
axis's position sensors.

i Masterization 4288 n] LAl IE TARAE AT T RE .
EHNEEHT, mERAME OFF IZ#ETUEEME. X4
ff e B R HAERT, St OFF  f&fd, — B AdiZicst)s
Bles NAr BAE IS E . fEE B LIRS ds iy, 748
MiZIge -

Press the Brake release button to enable the motor
brake release commands. Press the OFF button to the
right of the table corresponding to the selected button
miiti Brake release it n] AFAFF FAMLEHLIE, SR )5 S
o xs B OFF % .

Rev .1.0
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Before pressing the brake release button for
axes 2 and 3, make sure the axis is resting on a
support and will not fall under its own weight.

FERMITHLAR N 20 3 Rl e 5iiE 55 L i ik iz 2
A8, CLBT LSS NAEE PR R R vk i Bt

Press the Test axes ON  button to enable the individual
Select the desired axis by pressing the OFF key to the

Switch on the motors by pressing the key
on the Control panel and press the pendant's enable
(hold-to-run) button. The [Er| indicator lights. This mode
allows you to isolate an individual axis to locate possible

i Test axes ON - F288 ] DLt fp 4l ) 4] AR X 5 436 A

S ik FL A e kT R R A R
CE -8 47) H EIrT o L B R, s deoRiT B
Womrn. BRI TSI R S, LU T R

[Tl Main | E Archive || | | Diagnastics Statistics Chranolo Setlings
@ b ot | B | A o[ @ o
Commands "
Force outputs an axes
f 00 00 T Buiery aes
2] w 00 OFF.
3 00 00 oFF Biske ote .
= roloase igital inputs
4 00 o [Con |
5] w 00 o !
[ ! 'y (x|
i oo i) _EI uts
1 G| 00 Qi & Areyou sure to release selected brake?
e | op w4
| oo 00 6
Fo — | o | anma |
i oo i) _EI
_ne | oo 0o (= oo
nc| oo 00 OFF CMAnet
== Commands
| Lo |
|F| |F! |Fl |Fﬂ |F5 |F5 |Ff DglFl sssss I|F! Swltchl %: ' ' '
Figure 113
K 113
[Th Man | B Achive || Diagmstms‘ El sxansncs| /N Chronology Setiings . . .
= B = = 2 axis switch-on mode for the set of drives.
Commands e
i aves
Force outputs i h f h t bl
iéﬂ L 4“ = Tt iEsteriet Synchionisali rlg t 0 t e lable
] o 00 orF o o Buiiery ares
2 oo i) OFF
= Riobr
3| 00 OFF ,5,':;5 clutcie:tDN Digital inpuis
4 00 00 OFF
5| oo 00 OFF - fesing
— Test ates crce
5 00 00 OFF N Digial outputs
F oo i) OFF Master data
1 mahagemeht
I T - problems.
_ne | oo 0o EE e
&5 oo 00 OFF
Tno| on 00 oFF e Colors
no| 00 00 Wir CMAnet
v o %
| i AR S 4 5 2 4 ) OFF i
| F1 | F2 | F3 | ] | F5 | 1] | F? prg | F8  assist | F9 switch |
Figure 114
&b N1 B
K114 AE R 1] L
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‘ Main Acchive || 1 |Diagrastcs Stastics | A\ Chronoloay | o, Setinos
Commands .
Main ares
Farce autputs
Mast
fi| awer | s | ]| e "
1 00 00 iz ion o ety aves
2 oo i) R
— Brak Fiobot
3| oo 0o i o clutches ON Digial inputs
4 [ 00 0FF
5 0.0 00 OEE i/ asHing:
Test axes CIGlE
5 00 00 oFF aFF Digisl cutputs
RP oo i) R Master data
nc 00 00 Gr D ceren
Andlogs
nc oo 0o FF
Riavvio CPU
[ 00 00 0FF
| oo 00 oFF Colors
Close
| oo 00 G 2nd ChiBnet
24
LEER]
| F1 | F2 | F3 | ] | F5 | 1] | F? auspig | F8  assist | F9  switch |
Figure 115
Force outputs x|
OFF 01 - &lam OFF 19: Gun
OFF 02 : Cycle nnning OFF | 20:Gun2
OFF 03 : Automatic mode OFF 21 - Ausiliary fix 3
OFF_| 04 Motor waming ight OFF | 22 uilery s
OFF | 05:nc OFF | 23 Auilay ix 5.
OFF 06: me OFF 24 duiliary fix 6
OFF | 07 Motor power OFF | 25: Learming confimed
QN | 08: Leaming mode: OFF | 26 Leaming in piogress
ON_| 03: Conveyer enatled OFF | 27:Gun
OFF_| 10: Electrostatics OFF | 28:Gun2
OFF 11 : Fiece tumer clutch OFF 24 Atomization

OFF | 12:Hook unlock. OFF | 30 &tomization 2

OFF | 13: Rabatin stand by OFF | 31 Ausiiary var 1
OFF | 14 Robot Busy OFF | 32: Ausiary var 2
OFF | 15:Washing postion 1 OFF | 33:nc
OFF | 18 Camponent in progress OFF | 34:ne
OFF | 17 : Programme rurning OFF | 35: Robot clutches released
ON | 18:Piecs tumeron 0 OFF | 3:nc
Digital Dut 1 Digitsl Out 2 Digital Out 3 Digital Qut 4 Digita! Ot Prefibs
Figure 116
Clutches engage status (%]
Control clutches engage
Clutch 1 Clutch 2 Cluteh 3

@
o |

Press the Force outputs button to call up the
window via which you can press the relevant OFF
key to check whether a certain Robot control output is
working.

The Robot clutches ON button is used to force the clutches
to release and hence disengage motors 1, 2 and 3 from their
respective Robot axes (models GR630 and GR6500nly).

il [Force outputs 4T L3 H (RIS RN i 1, i
WiZE 0, AdHNE OFF f 8L ge A da dils H 2 75
1% .
Robot clutches ON %82 TamEfaAF 1. 2. 3K ES
e, [FHEP S AN mBE. (4% GR630 1 GR650
),

Restart CPU

Restart CPU

Cold

W Restart Frostal

Caneel

The Close CMAnet button is used to exit the application.
The |gelfel=Feltliell|&] window for forcing outputs is shown on
the left.

g H T E R CPU

Restart CPU ]
wiarm Restart

Cold
Fiestart ‘ Cz=l

Close CMAnet %4 T8 H v
A0 S B i ) R TS A s

Pressing the ' Synchronisation button calls up the @(eles

window showing clutch engagement status

with the motor of the Robot's main axes (models GR630 and
GR650 only). The Robot's axes are pushed manually to
synchronize the motor position and position sensor position.
Once synchronization is complete, all the circles turn green.
#iifi | Synchronisation 44 3
W, KRR LS HLEE A BB S A RS (B X GR630
A GR650 A7), i E T HES) 5T LK A LAL B 5 A% B Air
—HSERIADL, A RS SR.

BAMHFEE,
Figure 117
K 117
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Master data x|

Import FILE -> PLC
Export Exit

Figure 118
K 118

The | Master data management button is used to manage
the Robot's master data. Every time a Zeroing operation is
performed, as described above, the master data file is
updated. Where needed, this file can be transferred to the
PLC ( FILE &> PLC key), imported from an external storage
device (Import key) or saved to an external storage device
(Export key).

Master data management %82 H T HAEHL 8 A FALEL
W, B U B TR LA N T E SR e A S, S EdRE
PeEEHT, HATRE, LK% %2 PLC ((FILE = PLC
gy, MM S N (mport f88) , sfAFE HAb K
A5 4% (Export 74 %8E)
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8.4.3. Statistics  Ziit
‘ i | L D A momen| R sms|  Pressing the E key calls up the statistics menu featuring a table
giving the following information:
Production statistics 1/3/2011 14:02

Fiogram name [ Fistpod [ Lestpod. | Count |

WokT_| Pawel | Froduced |

sty BT DAgk e, SR R R R I T A

aaaaaaa
Floma
Napol

1.40.48 PM
240,48 PM
4.40.48 PM

2.44.05PM
3.44.05PM
5.44.06 PM

05653
05653
05653

0
0
0

Program name Name of the program

Program name = BF4
First prod. = Production start time
First prod = AFEFFARRT IR
Last prod. = Production end time
Last prod = AR )
Count = Number of parts processed
Count = GCBETE R LA
== Work T = Work time (number of parts x work cycle length)
| e ork tir p Vi g
a o n e s oo G = TARMTA (LA SR TARGRSI KC)
| | | | [(#2 cma [ 78 oot [s ovien | : . )
] Pause T = Pause time (Time elapsed between production
Figure 119 start and end — Work time)
& 119 Pause T = GEES RN A R B B A= 5 1R R (R — TTAER
1))
Product = Amount of product (paint) used (optional)
Product = RBMPEE (BHR) GER D)
e Pressing the Archive key calls up the SEUSIESEINE
dialogue box listing the previous days' statistics.
2010_08_27 uls Load . . . .
S 4| e PressLoad to load a previous statistics file
B o o i Archive % H SENRIe R VY 16 HE, K 7R DL
o GIlRENIRERS:
e
i o il Load AT SCAE
2000712154
BRI -] |
Figure 120
K 120
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8.4.4. Log

‘ ‘ ke ‘ Qe Pressing the A key calls up the log menu featuring a table
Chronology 232011 11:06 containing a list of events that have occurred. Events are split
Tie [ Twpe  [Code [ Souee [Ted =] into three types:

B5817 INFO mn Camm obot o chec ver

TA4326 INFO 3202 Camm rver

74327 INFO 3273 Camm

74329 INFO »mn Camm

T.4355 INFO 3273 Camm Impossible to find s

74359 INFO 3273 Camm Impossible to find s T J

TGt aRNNG 11011 Fowm T v gl s cycl INFO information

92407 WARNING  33/3 Custam Tirme: out full step .. . . .

ﬁgé; Ewggaﬂiﬂé géjsé E:ZEE i:a:sg::s::é:.‘:; y WARNING message advising caution (A indicator on
el (A N o 4% et yellow background); operation in progress is not stopped.
EN T ER b weelenkdes ERROR error message ( [l indicator on red

1:3326 INFO mn Camm Robot conne ver . . .

1%‘232 W Bt et b o e i background); operation in progress is stopped.

Eq [ prchiv | Ensble | Dipla
| F1 | P2 | F3 | Fa F5 F6 |- au pig |- sssss t |- switch

The table features the following information:

Figure 121 . .

K 121 Time = Time the event occurred.
Type = Type of event (INFO, WARNING, ERROR).
Code = Event's numerical ID code.
Source = Source of event

e Press the A box to reset the current event

piih O g FESER, 78 H RS RS R
() — B F . R4 R LR =2,

2N 2N

i BVEERIHE (A BT REEE R K, A
et REh IR AE 1 1L

i ngE R (IR SRR, BRI S
1k

(7 IR P12 p i b S an R AR B

fif TE] FAF A R 1)

v FORM (FR, &L, )
WEAE = #FRET DS

PRI = HAF UL

o il A FEBERT LR TS R AL
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8.4.4.1. Axis messages (code 01) i &

(A1 01

Value of parameter higher than

The parameter you are trying to set is

This error can only occur during axis

40 A . . - L9
maximum value higher than the maximum limit parameter setup
54 A Value of parameter lower than The parameter you are trying to set is This error can only occur during axis
maximum value lower than the minimum limit parameter setup
1002 | A | Parameter Outside the valid range | The parameter has not been accepted This error can only occur during axis
parameter setup
1003 | A Parameter cannot be written while The parameter has not been accepted Switch off the Robot's motors before

loop control is active

saving new parameters

Table 8: Axis error messages

40 | A | GHTEHERALEA e G A SN LIIEPN i‘zﬁ*ﬁ&f‘%RAE%%%ﬁ%fﬂ
54 | A | Gaitte g AR 9B B0 E RN AR R S B R e
1002 | A | ZHEHGAEEH GBS HOR LRI A b &AL 5 MO R
1003 | A | BHIFBEIRE FEASESH | SSHARHER EORAF BB R ALEERESC ]

* 8 fiiRE R

Other errors identified with code 01 concerning possible axis hardware malfunctions are specified in more detail
in the Electrical Unit Manual (Section 3).

FoAh AT A A 1 2k R K14CAS 01 WifRig 2

8.4.4.2. Trajectory messages (code 02) ¥ {5 &

B AP (R =),

L (A5 02)

The speed requested is higher than the top

01 | A |Axis# maximum speed exceeded :
speed for axis #.
. . The speed requested is more than 50% Decrease execution speed
02 |l | Axis # maximum speed exceeded higher than the top speed for axis #.
03 Maximum acceleration exceeded Not used
04 | |Robot outside Cartesian work area Redo program, keeping inside the
Cartesian work area
05 . Robot outside axis range A software limit is set for each axis and this | Redo program, keeping inside the axis

limit has been exceeded

range

Table 9: Trajectory error messages

01 | A |BH T 5l i ROE R Ll i i B AT I B IR K

02 |8 | BT Mo 5 R L B OB AT R K 50% | RIS AT

03 BT RN KL

04 | B | Buz Ak T AR TR %Eg?ﬁ%? PRUEMLEE N R R TAE =S (0]
I HLE AN — AN E T — AR, XA | EFREREF, REHLSS NS KR TIES

05 | | THLEAREIZE)TEE W R T iz i

F OB RS
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8.4.4.3. Model messages (code 03) f&

MEE (RS 03)

o1 [ [emy st TreGs s g el | e AT g s
02 | | Entry orientation error :;25 gggnsg(gégzg? rotation speed (A,B,C) gé@itﬁiggﬁm programs, decrease
03 || | Exit position error Error due to Robot singularity Change the Robot's path
04 || | Exit orientation error Error due to Robot singularity Change the Robot's path
05 || | Determinant below threshold Error due to Robot singularity Change the Robot's path
06 |8 | Model not initialized Not used
Table 10: Model messages
01 |ME | BEAf EHR AR TR (XY, Z2) IR KIS AT L XFERARRER, IR/ NSAT R
02 |IA i&)\f%*‘%ﬁiﬁ% M T BRI TS (XY, 2) KB AT X FRARRE, B/ INBAT I
03 | [P EHR LIEINC [EEUEINGI TR
04 | |BHBEHR DI YN L (ER IR IN:I =2
05 | | 5 E AN TR BlLas N R (ER IR YN 2
o6 | | BALAILAE Al
* 10: HAUE S
8.4.4.3. Transfer messages (code 04) f&#if5 5 (fUh5 04)

01 . Component header empty Program file corrupted Delete the program and redo it
02 A | Ptp program empty Program file corrupted Delete the program and redo it
03 | | Path program empty Program file corrupted Delete the program and redo it
04 . (_:omponent header transfer Communication error between Ethernet and Call customer support
timeout PLC
05 A | Path block transfer timeout gfgmunication error between Ethernet and Call customer support
06 | | Ptp block transfer timeout gfgmunication error between Ethernet and Call customer support
Table 11: Transfer messages
o1 | |AfFkctihE TR SR HIBRFR T B s
02 | |PTPEFAT TR SRR BRAR 7 E R
03 | | %% BEFENE TR PP SCATRR HIBRFR T B s
04 | | AfEES SO DAL PLC 3 i i % PR RS
05 | | BaYLimtEn PUKR Y PLC i@ i i FHE PR RS
o6 | |PTP Bkt PAK I 5 PLC il il AP R RS

F11: R

8.4.4.3. Teaching messages (code 05) m#f5 5 (X% 05)

o1 B | Transfer buffer empty gﬁgmumcauon error between Ethernet and | Call customer support
02 | |indexing not consistent le:ngmunlcatlon error between Ethernet and | Call customer support
No part present in working space See sections 8.2.4.3
. PATH program teaching with conveyor
03 B | Conveyor not active moving and 8.2.4.4 PATH program teaching
with conveyor stationary (LTR option)
The conveyor has stopped during teaching | See section 8.2.4.3
04 | | Tracking with conveyor stationary | of a program with conveyor in non- PATH program teaching with conveyor
stationary mode moving
05 . Line tracking with conveyor The conveyor has moved during teaching of | See section 8.2.4.4 PATH program teaching
moving a program with conveyor in stationary mode | with conveyor stationary (LTR option)
. - You are teaching trajectories outside the Keep within limits
06 |8 | Robot outside software limits machine's software limits
07 . Carousel not in position The carousel is not in the correct position Rotate the carousel one turn
08 B | Rotate-piece device not powered The motors mus_t be SWIt'Ched on in order to | Switch on the motors
use the rotate-piece device
Rev .1.0
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| Table 12: Teaching messages

01 | |EHRENX T LUK 5 PLC 8 i il JE % B RS
02 | |%3IA % LUK 5 PLC i i il JE % PR RS
TARX NI T A 21 8.2.4 Fi P I BEIE AT IN L AL S
03 | |#ksEAREeT 82.4.4 YR kR LM HULMTE (LTR i&
i)
T B Eﬁ%?ﬁ%%‘%ﬂﬁiﬁ*iﬂﬁf?ﬂi ket | 204 8.2.4.3 T L EEIZ B T SRR L
o e A FENIABEAE LR T n 2 (B T Hi%sEiz | 210 8.2.4.4 b i B Lk I 1 A2 R 3L
05 | | BRI IEEEELT g (LTR 50
o6 | | WL AGEH IR IEAE TR BRI T B4 (R R AL TR AR PR AL LA Py
07 | | BEAEEERMAE AR IEHIALE B e — A A
o8 | | heuR BAliRE T e % 0 5 FR LA i FTIFHMLE B

xR 12: RHUE R

8.4.4.6. PTP messages (code 06) PTP {52 (X% 06)

01 . Instruction transfer Unexpected instruction during programming | Check the PTP program
02 . Instruction compilation Unexpected instruction during compilation Check the PTP program
03 | | Instruction execution Unexpected instruction during execution Check the PTP program
04 Invalid joint instruction Not used
parameters
05 Invalid line instruction parameters | Not used
06 | |Invalid circ instruction parameters M_ake sure_there are no coinciding or
aligned points
07 | Invalid plane instruction Make sure there are no coinciding or
parameters aligned points
Plane cannot be executed The B8 Step — key cannot be used during
08 Al the program test stage to test a PLANE
backwards . -
instruction
09 | | WAIT INPUT instruction timeout The maximum set time has elgpsed without Check the expected input
the expected input being received
10 . Traversing axis speed too high The C INT function cannot be used Disable the C INT function

Table 13: PTP messages

o1 | |4 HEm AR T RN A e PTP 2

02 | |#4HwE g LT RN A Kds PTP 727

03 | |#HAPUT PATHHBL T KA 4 ®# PTP 27

04 P GO K (R % PR

05 TRTE A S5 Ffdi il

06 | |FTHEEIRIEASSH RSN E AL
07 | | TR TFHIELS S B 5 R A gk 2
08 | | TS FREEEIIT B8 step 354 R HEH TIIAM B AF HiHE 4

00 | | e s ot j’g)@a S BB E A I A S .

10 | | A7E RS C IR B et REF C ¥IaThie

*# 13: PTP 52

8.4.4.7. Automatic mode messages (code 07) Hahf\EE (L% 07)

Program designed for conveyor in non- Redo program, see section 8.2.4.3 PATH
01 | | Components number stationary mode with more than one program teaching with conveyor moving
component
02 A Cycle start request with robot not Switch on the motors
powered
03 Robot paused Not used
04 Robot end Not used
05 B Memory buffer full, cannot run Call customer support
program
Rev .1.0
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06 | A | Stop Cycle input triggered Check input operation

07 |l | conveyor mode error The program being run is_ not compatible Change the conveyor's operating mode
with the conveyor operating mode

Rotate-piece not synchronized In the event of a conveyor in step mo_de with | Run on one step

08 Al with any hook no hook lock-release, it means there is no
hook in front of the Robot

09 | |Positioning outside software limits The progr_anj‘s first point is outside the set Redo the program
software limits
You are trying to run a program generated Insert the dongle in the PLC

10 | | Offline licence not found by the CMAOfflinePainting software without

the dongle

Table14: Automatic mode messages

ik EEARR LR 2 T — N EAE

HWHREFET, S 8.2.4.3 T Gz

R el 18 L
Cycle start request with robot not LSRR

02 A powered
IR PHLIAK L

03 HLEE NEIZ RAEH

04 DI INCS FAL

05 |M |fEREEAEE, TELEITRE JE IR P S RS

06 | A | {EILEHEA B 6 2 i N A

07 | | HsaEsE SR Y ST N BN pe e (W NUN 1B S S e OB AR X
- N TERIERE BB, FERRIATE, R | - MERIEAT

08 | | BEREU SEAAREL LIS AT T

09 | M | R EmKHG TR B O BT TR BT

10 | |masrne sk KGR, REIBAT A SR HRMEE | 8 PLC Pl NSZL

JREIEET

* 14: gFHAEE

8.4.4.8. Conveyor messages (code 08) #rikfE (5 2 (/L5 08)

01 | |Negative speed The conveyor is going backwards Make sure the conveyor is actually going
forwards
02 Maximum Speed exceeded Not used Decrease conveyor Speed
. Start request while the Robot is still carrying | Decrease conveyor speed
03 & Missed start out a painting program
In Line Tracking mode, conveyor speed is Decrease conveyor speed
04 A | Work behind too high; the Robot is getting behind with
parts entering the booth
. Parameter setting error Warning during machine installation,
05 A cr}’_oller distance less than start parameters set incorrectly or part roller not
istance i
suitable for conveyor
Work cannot be performed with a rotate- Warning during machine installation,
06 A | Chain pitch less than roller length | piece device that is longer than the parameters set incorrectly or part roller not
conveyor pitch suitable for conveyor
Warning during machine installation,
o7 A Hook missed by roller parameters set incorrectly or part roller not
suitable for conveyor
08 B Hook outside roller, rotate-piece | There is no hook in front of the part roller Move the hook in front of the part roller
movement not allowed
Table 15: Conveyor messages
o1 | |k A BEAL REAT W DR%I% B 2 ) B AT
02 jid i R ARAEH] Wi TR 2% e TR
03 | A |4t T TR, DL AR TRRIE e | AR R
; TEBLRIRERE AT, s aElE Rk, A | it
04 VEIR BT . N
TRER ELA HE NI A T (5
. N SR EER WaZRTINES, SHREANEHE T
05 A NN X0 1Y X1 s v
TRELHLIE RS /N T IR PE S VEEERL S AR TT AR
- W REARE LR IE K W EY, SHREASHE T
06 A | BT BTKE - N
TR TR AL SR IUR
- - W R E Y, SHREAFHE T
07 | A | EEEHIEST T b = "
ARFCRLRRL L8 R SRR ITR
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08 [ [t RN ISR d [RFNLITEH S

| VIS ZIRFALAT

# 15: ik = R

8.4.4.9. Parameter messages (code 09) Z%({5 5 (fXi% 09)

Parameter download with motors

01 & at full torque

Switch off the motors before saving the
parameters

Table 16: Parameter messages

01 | A [fEHHLTHERET 7 2R FR

| 177 B RO AL (IR )

* 16: ZHEE

8.4.4.10. Allocation messages (code 10) i &5 & (L5 10)
01 Component header Not used
02 Path component Not used
03 Ptp component Not used
04 Conveyor Not used
Tablel7: Allocation messages
01 YLK AAEH
02 HEARLLF ARAEH
03 PTP 41 ARAEH
04 ik RAEH
RITHERFE
8.4.4.11. Power messages (code 11) Z 77 E (fRh5% 11)
01 A Robot not getting air No compressed air supply to Robot Check compressed air supply
02 |[M | No power to inputs See electrical cabinet manual
03 [ | Thermal cutouts tripped See electrical cabinet manual
04 A Proportioning valves not getting No compressed air supply to CAPV Check compressed air supply
air accessory
05 B Axes master data not set, cannot | The axis zeroing procedure must be carried | Call customer support
power up out first.
o6 | Axes not zeroed, cannot power Position transducer reading problem Call customer support
up
o7 || Axes not synchronized, cannot Axis synchronization required following Perform synchronization as described in
power up teaching has not been performed section 8.4.2.6 Commands
08 . Error powering up axis Problem on axis drive Call customer support
The temperature inside the cabinet has Check that the forced ventilation, or air
09 A | Cabinet temperature over limit exceeded the maximum temperature of conditioning if fitted, is working properly
40°C
If the booth ventilation presence detection Switch on ventilation in the spray booth
10 A | No booth ventilation input is configured, lack of ventilation will
trigger the alarm and disable the spray gun
1 A Auxiliary axes movement Movement of the Rotate-piece device is On ST versions featuring the rotate-piece
inhibited inhibited device, check the hook release sensor
Robot powered timeout with axes | The motors have been switched off due to
12 A L
stopped the Robot being idle for too long
13 | |Robot 1O not getting power glé)él(l)lflry 24V power supply not reaching Call customer support
14 A Joystick connected, cannot start | The programming stick is connected to the Disconnect the stick
cycle base of the Robot
. . The rated current of the motor of axis # has | Check for mechanical obstacles, such as
15 B | Axis # overcurrent timeout been supplied for too long the gun's hoses or covers
On C versions, the limit switches located at | Proceed as described in section 8.4.2.2
16 | | Limit switch tripped the ends of the Robot's traversing axis have | Auxiliary axes
tripped
Table 18: Power messages

[0r [A [mmiwfise

N

| (R NE RN
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02 | |MALHIS S W AR T
03 | | A RBAE S AT
04 | A |HBIRETES CAPV KT IESR < oA R kS
05 | |WEESHLSHE, Tk AR | A R AT RS R V=hiibud Il T F N
o6 | |HiARIEFRE, Tk AR AL 7 A A B U iR TR P X R RS
o7 | |#eRE, Tk AR TREUE AR BEAT RN IR P AR 2% 8.4.2.6 WA R4
08 | | &b AR K ) 5 1) R TR P X R RS
00 | A | e PRI P B T R SR VR 40°C g%%mﬁ%ﬁ?ﬂﬁ (IR 7)) REBIE
I S S AT T A PR AR I A A\ T FTITUE 55 H 10 388 R B A%
10 A | oW E A % B, EHHZIE R iR IE B OVE
HATHER
N N, BRAIIZ LR L 7 ST A MBS NI T G,
11 A | FHEERIE B REAE I 2T AR
12 |a PLEE N KR AR AT, HLBE AR | HLES AACE B TR, BdLmE AR (9
W i
13 | | HLEA VO Kt TR 24V BT ABIHLAE A TR TR P X R RS
14 |a FEAREHANSA L, TEITIRNE | mIRREFEERAENE R b, ABEETE | Bdm R RE AT
YEE) PG
15 | | o# Ko A I T AT A50E HUR AR e AU ik, 5] Ao bt i 3
Tl BLn 7(; C RS h, MLES NI Bh R R AT T oG hl file | 8.4.2.2 75 Bk Bh Ak IR kA7 454
*18: FIfE LR
8.4.4.12.  PID controller messages (code 12) PID i 25/ 5 ({05 12)
. The PID controller associated with the Call customer support
01 A Maximum percentage error analogue output is unable to hold the set

exceeded

value

Table 19: PID controller messages

0L [A [mih v EARREAS

| LIRS ) PID P28 IR ER B

EEEIREE

# 19: PID £ 8= 8

8.4.4.13. Hardware messages (code 13) {5 5 (fCg 13)
01 A Cannot find internal /O module 1/0 modgles_ inside electrical cabinet are Call customer support
malfunctioning

) The module for synchronization with the Call customer support
02 A | Cannot find encoder I/O module conveyor is malfunctioning
03 A | Cannot find Robot I/O module Robot internal I/O module is malfunctioning | Call customer support
04 A Cannot find proportioning valve The proportioning valve accessory (CAPV) | Call customer support

1/0 module I/0O module is malfunctioning
05 A CPU battery low rl?gr)]l:;le CPU battery, see Electrical cabinet
06 A Cannot find colour change /0 The colour change system accessory (CCO) | Call customer support
modules I/0 module is malfunctioning
07 A | cannot find scanner /O modules The scanner I/0 module is malfunctioning Call customer support
(systems with AWPS only)

Table 20: Hardware messages
01 | A | JovER 35 10 Mtk FEHIAE P P9 110 HEHL AL JA RBERER 1 SRR Gt
02 | A | LR BmALAT 1/O Btk AR BE ) R PR R L Veliibut -9k &S E o
03 | A | JVEIRBINLES A 11O HlLas A ABERY 170 ik 2k JA RBERER 1 SRR Gt
04 | A | SR BILLHIIR 1/0 Hidl B 451 18 B 12E (CAPV) ) 1/O #8235 SRR P RS
05 | A | CPU HEIM T4 CPU Y HM, 27 HAE T
06 | A | iEIRIHE RGN 1/0 Bk Bt RGEH 1/0 K% Veliibut -9k &S E o
07 | A | R EHR &) 1O ik FHBA N 110 Btk ak (e AWPS ) | B RLERE P S0 R4
£ 20: MR R
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8.4.4.14.

SSI messages (code 14) SSI {52 (U5 14)

A

Encoder and resolver not

01 synchronized

On models GR630 and GR650, the position
indicated by the axis position transducers
(Encoder) does not match that indicated by
the Motors' resolver. Alarm when motors are
switched on, warning message when
motors are switched off.

Follow the synchronization procedure
described in section 8.4.2.6 Commands to
engage the main axes with the
corresponding motors

Table 21: SSI messages

A

01 ST 5 e A B AN

£ GR630 5 GR650 ALHLAF A1, HliftIZis
AR EUE 5 AR RE R R S R ANILEE, HLERA
RN 7 A, AN AR AR R A

=

27 8.4.2.6 5 IR 4 0 5 FE L A K 3L
BEAT [R5

% 21: SSI 58

8.4.4.15.

Jog messages

(code 15) mahfE S (fLH5 15)

01 A Limit reached

The message appears during manual
movements when you reach the axis's
software limit

Table 22: Jog messages

01 | A | ZikMRAL

B RS i v (2 N R PN R GO ¥

i

* 22: RENE R

8.4.4.16. Deadman messages (code 16) F/E4% N5 & (L5 16)
01 A Deadman pressed Information purpose only
02 A Deadman released Information purpose only

Table 23: Deadman messages

01 | A | FEHF

02 | A | FIEMIF

* 23 FIEEE

8.4.4.17.

EnDat auxiliary axes messages (code 17) EnDat 4 Bhii{= 5

(fRA5 17D

01 A Axis moved with Robot off, check

On G versions, the carousel has been
turned more than one turn with the electrical
cabinet switched off

Check the position displayed: if it is not
consistent, re-zero the carousel once you
have positioned it correctly.

Table 24: EnDat auxiliary axes messages

01 | A | HLESARMEREIZS) T %40, K

15 G RS, {EmISERMRENILT, it
JEHe 8 — AN

KA EER, WRA B, fEEMIEME
XZE BB HEE

% 24: EnDat % Bhih{E B

8.4.4.18. Wash Cycle messages (code 18) Wit iEwe(E E (fUL 18)
A request has been received to run a Enable the wash cycle. See wash cycle
01 A | Wash cycle not enabled disabled wash cycle. settings in section 8.4.5.4 Wash Cycles
Wash request with robot not A request has been received to run a wash | Switch on the motors
02 A ’ ;
powered cycle while the motors are switched off
03 A Wash request with robot in Set the Robot to Automatic mode
automatic mode
A request has been received to run a wash
04 A | Wash cycle already active cycle while the Robot is already running a
wash cycle.
05 | | Error loading the wash program Ethernet communication error Call customer support
06 Robot has not reached washing Not used
position
Table 25: Wash Cycle messages
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TEBTOIS PR MEREMIGOL R, W) 7 — N | [EREBEARTE, 2154 8.4.54 T h ik i iE vk
01 A RPN
PRI R L E Btk TR
02 | A | Hlas AARMERE, UREIFBEER HUHUARERERT, B 7 —ANEBEER AL RE
03 | A | 3BTRS TR ZEHHANBFER
04 | A | THUEIEM S B8 NAETELRIEIRRT, S| — MBI R
05 |Wl | EuE v DK P B P RS
06 P N R BB A & RAEH
K 25 IR B
8.4.4.19. Rotate-Piece Device messages (code 21) # & %% E (U5 21)
01 | |Rotate-piece positioning timeout The axis is unable to perform positioning Check for mechanical obstacles
P P 9 within the set range.
. The axis is unable to perform zero Check for mechanical obstacles
02 | |Rotate-piece not set to zero positioning within the set range.
On version GR630 G, the rotate-piece Check the compressed air supply and make
L L device locking-release pneumatic cylinder sure input 32 is working properly
03 | |Rotate-piece locking timeout movement has not been performed within
the set time.
On version GR630 G, the rotate-piece Check the compressed air supply and make
04 | |Rotate-piece release timeout device locking-release pneumatic cylinder sure input 33 is working properly
P movement has not been performed within
the set time.
On ST versions with part roller featuring a Check the compressed air supply and make
05 . Hook locking timeout conveyor hook release system, the hook sure input 23 is working properly
9 locking-release cylinder movement has not
been performed within the set time.
On ST versions with part roller featuring a Check the compressed air supply and make
06 | |Hook release timeout conveyor hook release system, the hook sure input 24 is working properly
locking-release cylinder movement has not
been performed within the set time.

Table 26: Rotate-Piece Device messages

o1 | |#EEwEECHIB EVSEM RN, ZH kAT E e AL AT A2 AT LN
02 |8 BRHREE EVGEM RN, AZHTCEREAT R % S AT 2 B AFAEN RS
. 1F GR630 G AUbLaz N1, et B B -His #ﬁﬁfﬁ TR K 32 S 5 LAEIE
th L T E A
03 | | e B BUERIS FRILELEN N EERDE |
X 1E GR630 G BUHLAF N, ekt B &Pl #ﬁrﬁ“ CSIIBERL K 33 SHIANE S TAEIE
04 BB AT B -
W | #aBEnTE F AL T TP A e W
12 ST RS, FHEHE Vs HHEH RS, o H 4 2 SRR K 23 SR 5 LAEIE
05 | | HHsueEn HEE B A SELAERUE I ] R e |
fE
12 ST RS, HEAE VLN RS, AT R4 S MR K 24 SiE S TAEE
o6 | | H:HRAITE HEE B A SELAERUE I ] PR e |
fE
* 26 B R&FER
8.4.4.20. Carousel messages (code 20) ##t{55 (fL5 20)
01 | |carousel positioning timeout The_axis is unable to perform positioning Check for mechanical obstacles
within the set range
02 Carousel not set to zero Not used
. . The carousel is not in the position required Rotate the carousel one turn
03 | | Carousel not in position by the selected mode
04 A | Carousel inhibited by input The enabling input is off Make sure input 18 is working properly
05 A Carousel inhibited by Joystick Remove the programming stick from the
being fitted base of the Robot.
06 Carousel arm opening timeout Not used
07 Carousel arm closing timeout Not used
08 Rotate-piece jammed, cannot Not used
open carousel arm
09 Rotate-piece not in position, Not used
cannot turn carousel
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Carousel axis encoder reading error

Call customer support

10 . Caro_usel not in position after
zeroing
Table 27: Carousel messages
01 | |#AE e FEVCEIN B A, 2B JEIE AT B E AL Tor A 2 TR AFAEN LR i
02 R AR B IR % RAEH
03 | |#shr BaR M E R, HARAEERN AL E e R — ML
04 | A | HRAEA S WREMANTES Wik 18 SN LAEIER
05 | A | =37 miEAT, HApEH VIR AYN LA e i aa v
06 AT AT IRk ARAEH
07 AR S A ARAEH
08 BERE, GETHERE AR
09 HBeMERE, TEREES ARAEH
10 | |BHEEELEARN R i SR JA FEAR % SR R G

27 Heft 5

8.4.4.21.

Drag messages (code 23) fifllf5 5 (fRfg 23)

01 | | Drag gripper timeout | Not used
Table 28: Drag messages
o1 [ [T EXE

# 28: {58

8.4.4.22. Shuttle messages (code 24) #ikHlE E (U5 24)

01 Shuttle not in position Not used

02 Shuttle in position timeout Not used

03 Shuttle inhibited by input Not used

Table 29: Shuttle messages

01 Eipeyi AL B AAEH

02 R HLE b ARAEH

03 HEN NG S AL

& 29: FiEHLLE B

8.4.4.23.

Ethernet Communication messages (code 32) Ll Pl {5 B

2

(A5 32)

Information on connection status with a

o1 Robot connected to server program management terminal, if any
02 Robot disconnected from server Information on connection status with a
program management terminal, if any
) Information on connection status with a
03 Cannot find server . .
program management terminal, if any
Information on connection status with a
04 Cannot connect to server ; .
program management terminal, if any
05 Addition not allowed during The program cannot be added to the list
teaching while the Robot is in teaching mode
The program you want to add is not found in
06 No such program the Robot's files
07 Program added The program has bgen ;\dded correctly to
the program execution list
08 Error adding program
09 B | Checksum error Ethernet communication error Call customer support
10 New string for list auto add Information in program auto add to list mode
Table 30: Ethernet messages
01 BLAS N4 28 55 2% WRAFTERE, SR ER&RINEREEL
02 LA 555 22T BRATAER T, 5 P R ER LS R 5
Rev .1.0



CMA (WuHu) Robaotics Co.,Ltd

6-axis GR series

page 86 of 97

03 TEER IR 2% WRAELENE, 57 B IFERE B

04 TR MRS WRAFTERIE, SEFEHARTNEREER

05 TNEIN TETEREAT I TERFUECT, BT A 251 &

06 TR BN AP AEN LA N SO IR AR TR

07 FEFFBEIA B OA IEMIINANEB1T5%

08 InE AR AR

09 | | KSR DA P94 3 TR Ja R P RS
10 E B IR 51 2R (1 B AR EFRAER

% 30:LLKMIE R

8.4.4.24. Emergency messages (code 33) 255 H (0% 33)
01 Robot in emergency mode
02 Emergency cleared, reset

Table 31: Emergency messages

01 HlLEs NAL T 2

02 SECIHER, WEM

#* 3L 2EEE

8.4.4.25. Pendant messages (code 34) ;r#E &5 8 (LY 34)

01 Enabled Not used
02 Disabled Not used
03 Cannot close CMAnet with motors at full

torque
Table 32: Pendant messages
01 bt AAfH
02 RAERE AAHH
03 e EFRARIRA T, JEiEIK A CMANnet

xR 32: R ERER

8.4.4.26. Server Download messages (code 35) fR%5#s &5 E (U5 35)

01 Pendant connected to download server Information
02 |[JB | Error connecting to download server Switch the electrical cabinet back on
03 Pendant disconnected from download Information

server
Table33: Server Download messages
01 AHEE RS A D (P!
02 | |5 TFHRMEROIERK EPOK AR, B
03 AHE S T HIRS & ST R fFE

% 33 s THER
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8.4.5. Settings W&

Pressing the 2 key calls up the settings menu, which is, in turn, split into four submenus:
1 T S AT DL BN, B AT LA LR 4 T

8.4.5.1.

‘ Main Archives

]L Diagnastios

Statistics

Tooks

User parameters
‘washing cycle

Advanced

Changs | Zero set | Curent | Save |

|r| |n |n |u |r; |rs

[ F2 auwpio [ra st [ P owitch

Figure 122
Kl 122

Gun (tool) coordinate system & (T H) ABbr &

You can set up to 16 x,y,z coordinate systems referring to the
gun mounted on the Robot. Also see section 8.3.1 Point-to-
point programming foreword

The fields to be set are as follows:

A PUONARAENLES N ERIBHE I B 215 16 4> xy,z AAFr &, ATLL
2] 8.3.1 mi B Az
ZNET LT LR I):

Description description of secondary coordinate system
P T HARKR R A
X(mm) x offset value
X ) w2 18
Y(mm) y offset value
Y (A%
Z(mm) z offset value
Z By e
A(degrees) value of rotation with respect to y-axis
FART T Y bR T A A
B(degrees) value of rotation with respect to x-axis
AT X IR e % f A
C(degrees) value of rotation with respect to z-axis
ARSI Z il ¥ e 1 e
2 Gun Mode indicates the position of the fans of two guns set

2 Gun Distance

side by side, None indicates there is just one gun,
Align indicates that the two guns have aligned
fans, Parallel indicates that the two fans are
parallel

(see example 3)

Distance between the nozzles of two guns
(see example 3)
PN EME 2 (B FIBE S (SR 1] 3)

e Press the Change key to edit the settings of the

secondary

coordinate system selected. The| I

o ol

. (mm) f mm] Z (mm]

Desciiption | FLANGIA.

A (degrees] B (degrees)  ©(ded)

‘ 0 ‘ 10 ‘ paili

2Pist Mode fere 51

N KN K
2 Pist Distance i
Cancel

Figure 123
123

dialogue box appears featuring the fields described
above.

Press Zero set to reset the coordinate system selected
Press Current to use the coordinate system selected,;
the selected system will be stored in the program you
are creating.

Press Save to save the changes made
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o RUBBCIHI W ORI B T RGEAT S R IR
A Y TR AR RO R AE

o UHHE A LLSEBUXT IR A bR R AT ThBE -

o mlili EHT AT LUKEERE 1 AR AR SRR A0 T RARR R, H61
SRR P I A A 7 L E T I AR R R

o TR A DI AT IR AT -
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8.4.5.2.

(4 2) @ °
| |
i I
‘ i
o
@O
3 I
*‘ﬂ -

Sample gun (tool) coordinate system setup Wi (T H) ALbR R i3 E Rl

EXAMPLE 1:

With gun mounted as illustrated on the
left, set:

Y =-132.8

Z=3415

Essentially, you need to describe
numerically the path from the red dot to
the green dot, which is the gun's nozzle.

w1

T 7 B T s Y 2R i
Y=-132.8

Z=3415

AL, TERIRLL SRS (B 1
HUABE

D ,T Description | KREMLIN

# [mm] () Z (mm) A(dearees) B idegrees)  Cideq)
‘ i} ‘ -1328 ‘ 3415 ‘ 0 ‘ 0 | i}

EXAMPLE 2:7:451 2:

With gun mounted as illustrated on the
left, set:

Z=170.7

Y=3.3

B = 45° (rotation with respect to x-axis)

G G e B TR IR 2 2
Z=170.7

Y =33

B = 45° (}AXIT X HhiIhiEd%)

R Desciplian | MSD

% [ram) ¥ frm) 2 mm) Aldegiees] B [degrees] C(deg)
‘ 0 | 33 | 1707 ‘ i} ‘ 45 ‘ 0

2Pist Distance i
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EXAMPLE 3.7 3:

With two guns mounted as illustrated
on the left, set:

Y =-575
M Z=163.5
. 2 Gun Mode = Parallel
afﬂ © [h_ﬂ 2 Gun Distance = 100
] = H
X
EAE 0 77 B R BT S I 2E
Y =-57.5
Z =163.5
2 Gun Mode = “¥4T
2 Gun Distance = 100
‘j I 0 Description | ¥IPER
.......... ‘ ©§ ‘m ‘ () ‘ lemm] | Z () ‘ A[degveas]‘ B[degvees]‘ C (deal

EXAMPLE 4:7=% 4:

Guns with fan aligned, set 2 Gun
mode = Align

WG X 55, B 2 Gun mode
=Align %} 5%
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The following parameters can be edited by the user:

01 SPRAY GUN OPENING DELAY: gun needle opening
delay with respect to atomization air. (marked in blue on the
graph).

02 VAPORIZATION CLOSING DELAY: atomization air closing
delay with respect to gun needle (marked in green on the
graph).

03 ELECTROSTATIC MODE: operating mode of output
controlling electrostatic generator, if any. Set to 0, the output
works together with the gun control. Set to 1, the output stays
on for the full duration of the program component. Set to 2, the
output also comes on in teaching mode.

04 EMERGENCY CONTROL UNIT TRIGGER DELAY: For
setting the time after which the emergency control unit cuts off
power to the drives.

05 PID TRIGGER DELAY: PID controller alarm triggering
delay.

06 PID SAVE OFFSET DELAY: Amount of space set aside in
PLC memory for loading programs.

07 TIMEOUT MOTORS ON: Maximum time after which the

S gt
8.4.5.3. User parameters /7 2%
Main auchive | [, Diagnostics ‘ Statistics | A chonology | o, Setings
User parameters Save
Taoks

D | Value | Desciiptio =

o0 SPRAY GUN OPENING DELAY

2 o0 VAPORISATION CLOSING DELAY

B0 ELECTROSTATIC MODE (0: GUN, 1: COMP_RUN, 2 TE..

uo 1 EMERGENCY CONTROL UNIT TRIGGER DELAY

05 0 PID TRIGGER DELAY P User paramet ters

06 0 PID SAWE OFFSET DELAY

o7 0 TIMEOUT MOTORS OM

08 0 WORKING AREA ENABLE

09 0 WORKING ARES X+

10 0 WORKING ARES -

n 0 WORKING AREAS '+

12 0 WORKING AREA - Washing cycle

13 0 WORKING AREA Z+

14 0 WORKING &REA Z-

15 0 JOG SWITCHES ENABLE

16 1 END CYCLE PULSE [ms]

17 0 END CYCLE PULSE HANDSHAKE

18 0

EER_ = Advanced
e el
F1 ‘ F2 ‘ F3 | F& F5 F& ‘ F? pra ‘ Fg  assist t ‘ F3 switch |

Figure 124

Parameter (ID)

Figure 125
125

motors switch off automatically if the Robot is still idle. (when
set to 0, the function is disabled)

08 WORKING AREA ENABLE: Enabling of Robot work area
limits control. The following parameters can be used to define
a parallelepiped that the Robot is required to stay inside. If a
program goes outside the set area, an alarm is generated and
the Robot stops. (when set to 0, the function is disabled)

09 WORKING AREA X+: see parameter 08

10 WORKING AREA X-: see parameter 08
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11 WORKING AREA Y+: see parameter 08

12 WORKING AREA Y-: see parameter 08

13 WORKING AREA Z+: see parameter 08

14 WORKING AREA Z-: see parameter 08

15 JOG SWITCHES ENABLE: Set to 1 to enable JOG
inputs for moving the Robot's individual axes

16 END CYCLE PULSE: when set to any value other than
zero, it gives the length of the Robot cycle end pulse in
milliseconds.

17 END CYCLE PULSE HANDSHAKE: value indicating the
maximum time waited for the end cycle pulse
handshake, after which an alarm is generated.

P AT B DL B (7

O1 WEHOTT FFAENT T : OO B %5 T I I AT — B
FIATHF. (B )

02 B URIIGENT: T L% L TR 6 R AE RS — By
IS CEI AR i)

03 Fpea: e R R SR I R R, I RAF A
WEN 0,5 Swikadahl[FD TIE; wEN LIERFAMN
FRemta R, — Bl . WEN 2, B L.

04 E S Bt R 2EIR BRI HI2E B AUk 5 BT M IR 301
W e ]

05 PID filt & IENT: PID 45 i 2% 4R 2 ik & ZE I

06 PID {RFmMALIEIR: £ PLC WAEH T In#i i e 7 BE 45
8] o

07 HHALIZITHEENS . LENLES N TCA P2 15 10k B — 8 5 1 B R 1)
Ja. BORHHNL. (EN O, ThAedtH)

08 TEXIfife: Hlas N TIEXIRIEHIERE, U NSHHATE
SXHLES NLZIAE X R TAER AT ST AR . — B AT S
g NS shiE L B X, 77 A i (R B AL g A\ 12
1HEF. CYHEEBE N O, BLINRER 5D

09 TAEXIK X+: ZZ%L 08

10 TAEXIK X-: &% 5% 08

11 TAEXI Y+: Z[i=% 08

12 TAEXIK Y-: %34 08

13 T/EX Ik z+: 3% 08

14 TAEXIEK Z-: Z 32508

15 mishHFefipe: KU SHOREN 1] LUEH S 3 N T4
AL A% A H 3l

16 EIREE A kR : R AT O FME T LAZENL#S NG IR 45 R )
AN R E IR CRAL ms) .

17 PEAEE R IE T LS EUH T BG4 R ik 4R F
SRR, — B e R TR TS S e AR R,
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Figure 126
K 126

8.4.5.4. Wash Cycles i #E /G
‘ Main Lichive ]L Dlagnnstmx‘ =] Slatwst\l:s| A\ Chonology

Washing cycle

Washing cycie path

|WA5H cma

‘washing type

BT
—

e The numerical keypad appears when you touch

the parameter you want to edit on the display
e Press Save to put the changes made into effect

o UGIEEANSH, A SEGAE R L RN R A

TAE
s ORAE T LM U S 5B R

There are four available wash cycles, which are associated
with a special program and attributed properties for the
running of the cycle. The maximum number of instructions for
the first two cycles is 16, and 8 for the second two.

Select the cycle to be configured (1, 2, 3, 4) in the box to the
Washing cycle caption.

Enable the wash cycle by pressing the [ON button.

Select the wash program by pressing the | .... key (the

HLES NAT YA TT R B 2 RS DR A 1 52— e
MIRE P AIER @Yk . BT NESA R 2 T K95 - 208 16,

R e FZAATCLGEATIRVERE ML (REf P L2002 PTP 2

JINPUT CYCLE =] AV
IDX_| Descrizione. [ dore &
R — program must be the PTP type).
:UI ; | >ILI sdvansed
lElealA] i
|r| |n |n |M (7] |F= |- auxpvgl- sssss ll- switch E?"j‘/}\m*[&/\?\ﬁj\j‘So
TERVRAGFRAE T, I FEANR VIR CE (1, 2, 3, 4)
s ON AT LLRHE BETE A RE -
Figure 127
i 127 FF) o
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Select the wash cycle type and relevant parameters from the
following options:

INPUT CYCLE
In the input-based wash cycle, a special Robot input
generates a request to run the wash cycle, which will be run at
the end of the painting program. In the event the Robot is not
in automatic mode, the wash cycle is run immediately. The
Robot stays in the washing position until the input is released.
INPUT —J |— 01 GUN ON: If set to any value other than 0, the gun is
activated once the washing position is reached.
WASH POS. | | 02 WASHING PRESSURE: Value taken by the first analogue
output during washing (normally used to determine pump
GUN ; ! pressure).
' 03 GUN MAX TIME: Maximum gun opening time regardless of
« 3 > washing request input.

PR i peiRi S e b R B SR R VA

CIRANEL

FEIE TR NTR V0GR R, 70 BEHLAS N AR RN RRBR (0 g AT R
KIGBEVEAIA, 15 Vel IR AL WEIR AR 7 45 R Ie AT I8 Ve il
o EHLANETAEE S, HHREAR LS. PLEA

%ﬁ?% K—BHLTIHRAE, BEIZMAGE SHIEH.
[ = 01 WiAGITIF: WIRWE 17— HE OfH, —EHLEANBIAFEAL

IDx_] Descrzione [ vaore
01 GUNDN

02 WASHING FRESSURE

03 WASHING TIME

04 N CYCLES FOR AUTOMATIC RELOAD

= B, BRI

02 jisdelk /1. ¥§UEmS, 5 MEUERLE CGEWHTHER
B ) .

- 03 Wik RATIFIS ] AR HCR M FT T[], AN & TH LI R
’ PN

ccoccocococ|d

Figure 129
] 129

The following parameters are the same for all wash cycle
types

11 CART POSITIVE LIMIT

12 CART NEGATIVE LIMIT

13 CART DISABLE

14 BACK CYCLE: if set to any value other than zero, it
enables execution of the PTP washing program in reverse at
the end of the cycle in question.

15 STOP INSTRUCTION: In the washing program, it indicates
the instruction from which the return path starts and the
washing operation is carried out.

il CART POSITIVE LIMIT
12 | CART NEGATIVE LIMIT
13 CART DISABLE

14 BACK CYCLE

15 STOP INSTRUCTION

=
i
coocooooooo|d

CUR 2 500 B A BRI PR A SR B A — A 14

11w AR /R A R R

12 B AR IR 2 [ AR

13 HR/R AL RE

14 R [EEA: R B EARMTAE TG, EHTIEAE ARG, HBIT
JA SRR VR 7 18 4T [ B A2 ST ) Th e -

15 {Z1E454: IR, ERTE R IIR 2 RoR 2 IR (] %

gure 130 12 B FFUG UL S Bed R AT -
& 130
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WASH POS.

GUN

Parameter (ID) < 3 >

Figure 131
Kl 131

TIME CYCLE

In the time-based wash cycle, the cycle is activated automatically
once the Robot has painted a certain number of parts. How long
the Robot holds the washing position is determined on a time
basis. Once the set Time has elapsed, the Robot resumes normal
work.

03 WASHING TIME: Time during which the Robot stays in the
washing position.

04 N CYCLES FOR AUTOMATIC RELOAD: Number of painting
cycles the Robot must perform before running a wash cycle.

e ) 3F

FESET I IR I Vet ah p, ML NAEBSR — BB LA, %iF
VEli3hoRs B s - HLAS NAE TR Ve in B A [R] B — NI 18] 2 Hook
5, — HBDE MR EEE, HLE AR LK TAR.

03 JHVEMT 8] W& ANAEIE Vel R A e fr B I ]

04 A ZNINEETAIIEA KL HLEENALISATIG Vi 2 il 75 2258 s
ERITEIRVE (@8
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Washing type

ChaA COLOR CHANGE SYSTEM

1D | Diescrizione

| Valore

0} WASHING PRESSUIRE

02 SOLYENT TIME

03 BLOWING TIME

04 N CYCLES SOLVENT-BLOWING
05 LOADING TIME

oooooooooo

Figure 132

Kl 132

WASH POS. | |

GUN | |

AIR _rnrugr
SOLVENT | |

COLOUR |
Parameter (ID) 3 3 3 &« 5>

2 2 2

Figure 133

& 133

‘i ashing type |
INTELLIMI: COLOR CHANGE SYSTEM LI ]

1D, I Descrizione

Walore =

o WASHING PRESSURE
0z QICK VALVE PRESENCE

oooooooooo

Figure 134
Kl 134

Washing bype

FLEXCOMTROL COLOR CHANGE SYSTEM|

IDX_| Descrizione |
01 WASHING PRESSUIRE
02 OICKVALVE FRESENCE

Figure 135
135

CMA COLOR CHANGE SYSTEM

In the CMA-type wash cycle, the cycle is activated
automatically when a colour change is detected between two
consecutive programs. Also refer to the meaning of the par
field on the execution list in section 8.2.3.3 Adjustments during
automatic cycle.. Once the washing position has been
reached, the air valves and solvent valves of the CCO
accessory are activated alternatively the number of times
specified by the 04 N CYCLES SOLVENT-BLOWING
parameter

02 SOLVENT TIME: Solvent valve opening time.

03 BLOWING TIME: Air valve opening time.

04 N CYCLES SOLVENT-BLOWING: Number of air-solvent
cycles.

05 LOADING TIME: Colour loading time.

CMA 25

£ CMA-RBUITEBRAEIA b, AEESHAT RIS, 35 [E]
WL T BRI, BV B gE . WS % 8.2.3.3
T B SR S HOR BT . — BHLEE NN B AL
B, B R G R E R R R 52 B 3T O R M 2 IR
o ZIKEAE 04 WEF-RSEH RS B L.

02 AT ] & 7R T T AR ).

03 WU E] s 23T T AR ).

04 WEF-WSAEIAEL: 2 NITE ) B S B 3 KL

05 In#mfTa): B in s )

INTELLIMIX COLOR CHANGE SYSTEM

This wash cycle is used in conjunction with the Wagner —
Intellimix dosing system

02 QUICK VALVE PRESENCE: When set to a value other
than zero, it indicates that the drain valve is present

INTELLIMIX it 2%

I VRIE I ) T%E4% Wagner — Intellimix FZEfc & 2 4t
02 Pl A E R E R ZERENIE 0 ME, Rn FEHK
I o
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4

FLEX CONTROL COLOR CHANGE SYSTEM
FLEX #ZHliti R4

This wash cycle is used in conjunction with the Wagner — Flex
Control dosing system

Once you have done, press the Save key to confirm the
changes

e If you press the /Advanced key, you will be prompted
to enter the password granting access to the Robot's
advanced settings, which can be edited by CMA

o WURETREZM, F5EMANRWA W TR

: TR TR Wagner —Flex Bl HAR B A%
Figure 136 —HE N E, mili Save BT EKRE.
i 136

8.4.5.5. Advanced settings =2 1% B
Hardwar | Agis |
Hardware configurations CP version: | STANDARD
VBwersion: | 90p Config Model |
CN version ‘ 903

Flabot Rl femems g | —— |

= - EEn technical personnel only.

,!”de‘—;, O T — foen S

Ausiliary anes motor name N N . .

g s T B, E Rt CMA RN Rt iE.

8 ptaze2l = Language: Semvice
st NC l—L,
N - l—_,
:E l—_l: Save this Save all
Revision
CR— ne I =
Impoit Export
Chienge Hardls fiaure | |
Exit
Figure 137
137
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