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1. % —Z= Introduction 5|5

1.1 Symbols adopted REAHFFE

The following symbols are used herein:

LA 75 5 4 488

Symbol 75 | Description ##ii&
PROHIBITION
ik

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

FEZIE bR AR L BB 0 A% . 3 A IERRIIAT Wl K S BUER:, PRI AR b i !

MANDATORY ACTION

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

AR AR 7 L 5 AR AL HR AR AT IR AE

>@ O

WARNING

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

e

PR B ER 2 PR AN AR S EUE K

And the following conventions are adopted
T W2 € 2 4 A

AUTO - TEACH
H3) - R

Speed
R

Spraying distance

BRIR P

diikiss

White writing on a black background refers to a control
found on the Robot's control panel.

I R AR YNl EM e E ey

Writing on a grey, blue or red background refers to
buttons to be pressed on the Robot pendant touch
screen display.

DA R ZLRRR 2 HER TS AR E &+
2 b

Writing in bold refers to labels found on the Robot
pendant display.

FENL & N m] AR B LR AR RR (AR %5

R White writing on a blue background refers to dialog
boxes that appear on the Robot pendant display.

R A FE LS s B b B AR

> Press the §1f@ly button to stop the One or more arrows indicate an action or a series of
machine immediately. actions that the operator is required to perform in order

> 1R T LA s A4 1

to follow a procedure.
—ANEE S FOR B E N R AR A R
IR
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2. $—Z Description of control and indicator devices 1Z&I#E 55 RIE & E N
2.1 Description of Control Panel ZHIfEREA

!

U] B

Figure 1 Figure 2
Bl 1 [H 2

XS ERIFXRI G reen illuminating two-position latching selector, used to select the operating mode: either teach or
automatic(Note: When you select the mode, you must be consistent with the teaching pendant and panel, such as the
election on the teacher automatically, the panel should also choose automatically, otherwise it will report Cabinet
selector error). 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 1.2.3  HZ1EH

Automatic cycle starting procedure have been complied with.

eV IEN=\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.

JAWRIVSY : 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 HOINN : 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.

S1leld : 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.

EEEESS: Sk rss, AT ashst Tah (8 Sk, 0 4Ur 2O im i /5 —,
Pblns#ae Rk E sy, miR EWER A, El5a (Cabinet selector error) . 44T =R LS AT BEIMR,
GAT MK R L3 AT ok

R 2 2 3 TR RHEAT T8, 1T Start S0 LAZE E S T SeIUMHR EER .

EEEETEES . =051, WPt T RUNZITIRE, R EEERE, AEHmaiEl, e
SR FBATIRA, UL AORA, WIS AN STEB AT %R I3 1L 17

B LU R, A IR, AT, RIS TR Ao SR VR, R AR R

D TR, 1T R AT AT HLAS AR AR B R A SGEA. TEIRAE H Bhid R TN, A R ERAIENLEE N LA
HEAT Al AR

OTdREL TSR

i Rl N Rl =E ] - (0 =TT %, ZIT R T T TRk, A E AT, WHek T, HREN
ISR, JEe T3t 2 H S ER OC (A AR 7S B A, 3 g R AT AW AR AL S AT U AT . e
EAMET AR, KRS S AR K20 A2 5 AT UG RO G421 .

RMEEAL, TRAEAEMEL T, HENBIN G 2 sUE AL AR, BAUE R SR IR LSRN ST
A HLE N SLEMs 1k, 5 ER R8T, e AR B S o FA T Sk 4, Al bR, o2 G BRIl Nig
TS, N T BT, REMAMNAZHS R E GG E. EPLS AR L, Wit T 2s A, TR
IR B 24
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(rax

2.2 Description of Pendant 7R & &/t

The Robot has a pendant for programming.
FLESANBCAH — Mt s B &

PR o
RHEE
USBED LISH oover
Dig
N i s BEEEIR
Figura 3 Figure 4
K3 Kl 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.

A& LA 6.5 T, FEAT T T FaA T igshla N, Bk SUSHRHL DL AMERE (T E-121T)
%4

'\ Enabls swilch

R Ememte

Igure 5
&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.

FEREHNT, R AR R A R T LA N, 42 8o e A7 O - A0+ 42 A1l T DA P b L8 A iz 2l
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2.2.1 Movement keys  &EhILE

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

> set the \\V1IOERI=\X®z] selector on the

control panel and teaching pendant to

Be —[—

sm|¢m|e& Semrgs

3| quote | unit | [Aux | quote unit 1 TEACH.

il 24 Y ped %9 > switch on the motors with the [ZOAVISEOI\

J3 00 deg e 0.0 e 2 button

J4 0.0 e G 0,0 i

% 66T den o ST 3 > press one of the hold-to-run (enable)

= —— e buttons on the pendant's stick.

c Imo unt | Commands 4

D b me———— 5 FHBR T PHI LS A S RZ 3 15 B

A 0.0 deg Cassil roiion

] 00 deg ~F :

C 00 deg 6
. [Yiovriod : Moble parw zornected o dovriosd prvm: x= — . = — N

& (Selep] | LA, o > R el /T o<k =
O T I [ I I T R D a TR

> 4% T IRl 4 DL A L E AR R
> ARG R T AME R

Figura 6
Bl The enable (hold-to-run) buttons on the
underside of the pendant have three positions:
fully depressed, intermediate and released.
Key Function For Robot movement to be enabled, the hold-
Switches on motors to-run button must be pressed to the
Q BN LS e intermediate position, which will cause the [EF
- indicator to light (on green background).
Switches off motors N B
@ HAL A A > The.n press the ke)_/s . to move the
- - — desired axis. The first pair of keys at the top
- Movement in negative direction is used to move axis 1, while the last pair
H 77 [F) 12 5)) moves axis 6.
+ Movement in positive direction -~ ) B ‘
1E77 38 5 NG BRI =AML, et
HrlalAY, FATT
2nd ggg%??ae@x te6/[\a§ﬂae ] AR 00 AL 2 R ERT 7L 28
Table 1: Key functions AA T EIEE)
#2: Dk > - B+ AR AT LB, A b Y
R 1, RN I X
6 %o

To move the auxiliary axes of the G or C model

Robots, press the [z 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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+

RssEd + ns_szh -
::j@ﬂgmﬁ
- ’ Q/ +
AssE £ mssES

+f“\r

Figure 7
K7

¥R 2nd "HeEE, WTLLAS S G R C RAINLES AW NG, 2nd
= Py S A RTINS A = I B 45 1 1 B o N B = e B
GHE|EGiE] R
G &#51:

AR 7 MR (R R

UYL 2 8 G4t
C #41:

RIS AAE Y 47T R iE s

FEER TS N2 IE . 4105 1A

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

performing.
FENLER NI B2, 18 55 i RIS N B sh a3 ) 2
LA
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2.2.2 Display selection keys & ~¥&ig

Key %4 Function 3 i

Main page = 7 fi

Configuration fic. &

Selects teach mode 7~ Zok ik £

File 01

Statistics 4t it

ONEEHSAA

Diagnostics 2 ¥

B MDA E

Error log ik H &

Run = painting cycle in progress

Run = WHRIGH R

Error = errors present

Error = i

Motion = Motors on

Motion = HFL{fifE

Process = Joystick button interface active
Process = #EAT4% FIUE

Table 2: Display selection keys

K Uk R
2.2.3 Function keys IhgE##

[ElEe o[ e[ w]a o) -] Function keys have different purposes depending on which menu is
Manual currently selected; the function performed is indicated on the line just
TR CammTE above the buttons in question.

i R | S e w4 s b The F8 key is used to close the CMA application and return to
4 00 deg |G 00 deg o H
Eow =l o C ey WindowsCE

Ii L] 1 N N — - —
<o m ERRMER R, DRI, EH b AT 85 T %
o BT .
e il B Fl T-% 11 CMA R 2%, 3R] Windows CE.

Figure 8
Kl 8
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2.3 AUTOMATIC CYCLE HzhfEIx
2.3.1 Automatic cycle starting procedure BB B EISE

> Set the [N\S1ESERITX®z] selector to AUTO on the control panel
and teaching pendan.

> BRI b S AL

EaE

Figure 9
K9

-E] m|t_ow=|m m|am|& ~=| » On the display, select [LIST! followed by '/Add and select the
Programs areh JJ program you want and confirm with 'Load .

|| > SR b B AR AN AR 2 R Aot R
|
=
=]

e | o | |

?EI’ Ea| A WEG | LIST A0

[ an [m [u [s [m [B acee @ s [0 mach

Figure 10
& 10

@ e o[ ] ] s o) ] > Press the JOJ[SEYOIM] button on the control panel and then

T JJ the START button to start the cycle. o .
» On ST versions, the (Robot axes) indicator will light

Frigen [ pn Topeonl cvpiat [ o [ impiar

Pl R S J » On G versions, the (auxiliary axes) indicator will light

B2 > g F e o TR fk, ARG R e IF
=== SE L

o] > {EST /%ﬂqj"*ﬂ%%}\iﬁﬂ?ﬁ/%ﬂ%%ﬁ

-E- > 15 G Zt, Ba bk

[m Iw [m [B anee[m s [0 mach

Figure 11
K11

10
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B =[c—[a =[a==x =|

Speed
WAIT REMOTE START SI roces EI
e ditants
< o b
L L
e
FEIEA] il
B Ta o o Jo o [scw[s wds ==
Figure 12
K 12

Bl [ =[a==x =]

ALG | UST | AD

]

[ wops [ e [ e

Figure 13
K 13

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 2510, PLEs N 25— mUR A S A 140 IR TT 46

5.

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

£ G R, Fet ekl LA LGN IIRTTT, fELbfr BN S
NIFURIEER -

Before starting an automatic cycle, make sure nobody
is inside the Robot's work area.

FETTUG B SRR HT, 1 55 L IR LAS N AR A
NHEN

11
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2.3.2 Automatic cycle stopping procedure. B Eh{EINME LE F1E

> Press the 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 [glo]XD R CINER=\S)
selector to HOLD. The Robot stops immediately, but can be

made to resume the cycle from where it left off by turning the
selector back to RUN.

> Press the button to stop the machine in
hazardous situations.

> T [ T DL S I

IR i - 247 - 4R EEN ety S GV e
o sbmtERE L I R AT FFRA TR, ZE ML A8 A S5 54 R4
TEHR S, KL,

PSS Y AR CH IR LTI N I 2 1 - %47 — 45 REiia
BEERA, HUIS NS 1L, MLl BT R, B
REIBATIRE

> AR IR, O B R L LA A

Figure 14
Kl 14

12
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2.3.3 Adjustments during automatic cycle. BEtE\ TS 1A%

[@ e c]i wem]@ o] A o[ R e

WAIT CYCLE START

<100 B>

Proigran | ow [ empews| empiot | ispewe | wpnot |
Sptapng dutance
< o b
Previous cycls e
[
Progeom progress
Conponent piogrest
a.;_q REG | usT | AD |
[ TR [ R R I [ R L)
Figure 15
15

Execution list fields:

AT 7R X

Program: program name

B 4

Par: settable parameter associated with the program
S8 KT MRE S

Cmp exe: executed components of the program being
executed

EEAT IR PP A A T 5 ST I AL

Cmp tot: total number of components of the program
being executed

BRI AT A A4

Rep exe: number of repetitions of the program being
executed

BERFHTRE: FFOaidTiiE

Rep tot: total number of repetitions of the program being

executed

B RRPITIRE: R EHUT IS RS

» 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.

> —H% 5.1 RHGR AP B TR E S, A RLEAT LR
FE T %
> A%, 1% 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.

Mik¥:  REG %45, W) DATE RS X I8 47 F2 P de A7 1 1 3
e XEEN 100%, 275 KHE4T 3 E S R Hn S 47 sl g —
., ATATRT 100%KH Kis T s, /N T 100%) 1% B ks
ITIRFE . ZESOR BR 28 E R, KB ERE S Nk
ST, ERPATEREE S Bk —E

TEMSREE R X4, AT DO ALES N S5WiR TR STk E, 3
fii: mm.

FERT—ABFRRF R X 35, S b — ROBHRE 2 58 B I 1) o

13
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ERE =c—[e =[]z =

WAIT CYCLE START

l' ll
Prosgran | ow [ empews| empiot | ispewe | wpnot |
Frenzs [ [ [ ] 1
gk o o L} 0 1 Pa Fepaal
Verana o 0 [ ] 1
REF I MEXT |
l,il
REG USI| AD |

m fm m s |uo [=w
Figure 16
&l 16

| )

B =e—[a =[s= =
anaing ouspus

WAIT CYCLE START 0o p

Progan | pw [ cmpems| crpiot | repewe | wpret | 0 E

0 P

0 2

0 P

=

o P

0 Bl

m e [m [a [u |=
Figure 17
Kl 17

> 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.

The REP and NEXT keys can be used to execute a

sequence of programs a set number of times.

Zero set resets the execution list.

Cancel deletes the selected element.

Save saves the list as a file.

Load loads a previously saved list

Y

YVVVY

PATHIR, T BIR .

s BSINfeeE BnT AR AT B3R G FE

{EH Input 3241, HinT AR AT B3R g nfE T

ffiH Par %4, nJUAgmiEYIRSE . SEIXEE R FIEUEAR
KR, BIHInEE LS.

REP 5 INEXT #%8#n] DL T4 i B IR BUS 1T — 711
7

Zero set JEI#R

Cancel MHERIEFEMNE

Save FHIFLRAT R A

Load fin#k .z /i fRA7 11513

A\ 4 YV VYV

YV VYV

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.

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

BB AR, Sl JAO 24,

ERBCE 1Ol SR A A, EBURIE I ]
Pl e E HEAT 2 00 e SO B Y DO B e —
RV B 2 AE A AR B R A7

Bl rEA WA, AAG BA, EHEN FEFEAA

> Press|A to select group A.

> Press B to select group B.

> Pressing the A2>B key causes all values of the 8 available
analogue outputs to be copied to group B.

%A R A AL

% B Jie¥s B 4.

mdi [A2B HZH AT LLEE A ZHI 8 SR i Y Hodls & 1 B
4.

YV V
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2.4 TEACHING r#

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.
HMEIREHEAT R B, IRAIRR R, AR AT S R 2 B R TP R 1) PPE B4

m]
HH o

MANDATORY ACTION
SBHIAT N

Make sure nobody is inside the danger zones before initiating movements.

FERLER NI BT 55 60 PR TE N S N A X8

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

— BRI AT — R R AT TR E SRR, AT DAL S i B AT AR

2.4.1 Preliminary operations prior to teaching 7R #E{ERTRV A &F 5B

> setthe selector on the control panel
and teaching pendant to AUTO.(Note: Note: In the drag
teaching mode, you must first control panel button to
select automatically, otherwise it will read the brake
exception or Cabinet selector error )

> PR s R T T < E A E G {EiE
FnBHE T, B S AR AR R B 2, A
2R 57 5L % Cabinet selector error) .

Figure 18
K 18
l.'l. o | ] iy - .
t' ] s CIE T | > Press the X% key to give the program you want to
- st create a name.
J2 o0 deq [ne 00
3 dag [inc 00
e > P X TR A
i 0.0 deg [|nc 00
§7450 o | | Beesin | 2eshmg e
350 mm
A 00 dog || EERESERES
B deg -
c 0.0 dag =
Fledeaa]
[m [n [m [m [m [
Figure 19
K19
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» Key in the program name

> AT

Figure 20
20
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3. =% POINT-TO-POINT PROGRAMS (PTP) &%l ST (PTP)

[ P )

3.1 Point-to-point programming foreword =2 S RIERIS

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.

— P RE AR (PTP) I—RIPHRSAN, AT, PEANBiTXesisd. 540y Nizahii & MG
%o BHRA MR RN NS ZAHPIAE (Pn) TTIZAE4E A il 88 — AN B A se bt b — Sk s o i

4,

The available movement instructions are as follows:

CIREL b mIE R I

Movement Instructions Description

B3RS it

Line Moves the Robot's gun along a line between two points
HL PLEs NS S 42 3)

Circ Makes the Robot's gun describe an arc
EEIN PLEs Nis 47— AN BREE 2

Spline

FEok

Plane Covers a plane with S-shaped trajectories
P $E 4 BT —> S Mih &3k
StartProfile Covers a profile with S-shaped trajectories
i T T 46 B M S Ak

EndProfile End of Profile instruction

HTTEER HITTES]

Table 3: Movement instructions

* 4. B34

The available logic instructions are as follows:

GIPELiDBeR s =R I
Logic Instructions Description
WHRIEL Eitipa
IncShift Adds a shift to the current point Pn(X,Y,X,A,B,C)
FEX i F2 752477 545 Pn(X,Y, X,A,B,C)3 il — Mm%
AbsShift Sets a shift with respect to the current point Pn(X,Y,X,A,B,C)
75 A% X1 2417 Pn(X,Y,X,A,B,C) s BB — Mg
WaitTime Waits for the time to elapse
JE FERF — A5 7 R I 1]
Waitimput Waits for a change to occur in an input
SRR S MMRNME TN
Rep Repeats the instructions included between the Rep instruction and Next
TG instruction
TEAIAT Rep Al Next #8642 [ (11354
Next End of instructions to be repeated
(EENEEN RS AR 54
Table 4: Logic instructions
*5: BHiES

17




AERE GelD) PLBABARARA A
CMA (WuHu) Robotics Co.,Ltd

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 coord_inates of a Pn poin'; 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

HLAS N AL R 2R ] DL 2 A JE Al b 28 A T HL AR
.............. FrR&Ro

Pn SH XY, Z ABbR S FRAEFL AL bR R R AR
X\Y,Z Mg E . SrEEAEH AB,C #EATHE
o ARFRART X FhiEAT e, B &SR AR
Y BT IOIER,, M C RMXT Z Bk T
ek

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 TAERIEE PTP A7 BN 7 (&, T DASEBAE TR I7 M L RiEs), MTC 25 I8 AR F A bR 2 R g 5) .

18
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3.2 Description of PTP program page &2l 5418 A miik

ElEe ~]. =—[8 —[a ]2 =]

\Mm
M llt TI
d 5 b
o] oo |
oo sten.
- . ] o
HeE
via [ [ | [ == @I
? JOG | EDF | W5 | OMO
[A Feln seln Se[w o[ [m [B acee M s [0 mach
Figure 21
K21
EREe [ =8 —[a ] ]
Pgan (P11 Comgorent | cvo!
o — ) s 4 ""‘::""""""lt 'I
3 | Meslwed
I A4 s Bl
I o
H v| (o] == |
I — dasen
& 3z !
K - i - = 1]
1 HEE
via[ ] [ [ [ =

BRI

[B Pe]n Se[n Se [ w 8 [m [B anee [0 s [ mach

Figure 22
K 23

E] M|L°-w-=-|ﬂ m-l@.mle& s-j

[B Pe]n Seln e[ cw 8 [m I e

Figure 24
Kl 25

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

B R ARSI BT LA 4 AN

1) The list of instructions making up the program
L AMFEFIES

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

2) AR MEFEX I, $84 AT Ao Mg 3184 F
TEAZ 154

3) How the Robot is to move: speed, reference
system of coordinates, type of movement -
continuous or in step mode.
D MBANZHSHRE: EE, SHUIRR, B3)
JiA GEBRE A AP

4) Keys for trying out program instructions
4) RIBITIEFF IR 12
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Illm~ﬂkwﬂﬂﬁ4mmﬂ%“4

Frgan Cormgonent
= . : ., oh [ Hﬂ-u--

k_:igﬂﬂ Play - executes the program

< 5 p BAT-PATIER?

2 Stop - stops the program's execution
{115 IEFE PP B AT

Executes the next program line
PATRRI R A7

Executes the previous program line

PATREFIE—AT

Figure26
K 26 Before executing the program

lines, make sure the execution
speed is suitable for the
i movement the Robot is required
to perform.
FEAT FE 1V 55 0 N 18 47 3 R AL
wNBHREIEM .

3.3 Fields of a PTP program instructions table PTP #4&#£i5<

INSTR Instruction
SPD Speed at which point is to be reached
ACC Start acceleration from point
DEC Deceleration on approaching point
ID>1< gqussm [5PD [ ACC]DECRACTPST] ON [ OFF ] RAC Link with next point
T s0 0 0 0 0 0 0° PST Gun status
= B ON Gun open delay (in mm)
:2 A OFF Gun early close (in mm)
2 _
1:5 \/ INSTR B4
kI — SPD fa 4185
= ¥ ACC s i
‘ < > ] DEC VT
RAC A
PST WIAEIR A
ON WEFEAT I ZE R (FA2 mm)
OFF A 5 AT E S (B4 mm)
Figure 27
i 27
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X
Y
A
A
DA % [ ¥ | 2 | A [ B | C [ AURT]ADR2[AUR3|C B
:12 43058,0 5746,00 46300 000 | 000 | 000 000 | 000 | 000 | C C
BE — AUX1
E Al AUX2
—= | Auxs
= v
At X
1] o
BE ] Y
14 7
- [ b
Figure 28 A
& 28 B
C
AUX1
AUX2
AUX3
0% D02| D03[ D04 | D05 DOE| D07[ D08 [005| D10[D11] D12[D13[ 14| D15 DME] |
1
20 0o 0 o 0o 0 0 0 0 0 0 0 0 0O O DO2..D016
= =| DO2.DO016
=) A
6l
7| o
[
24 v
10|
11| o
5 ¥
14
-« [ >
Figure 29
&l 29
Dx| A0 | Amz | a0z | Aos | A0S | a06 | A07 | A08 |
4. o o o s s s o -2 AOL.AOC8
_ — AO1..AOS8
_5| A
|
_q —
E]
-3 v
_1o
_11] —
12
13 ¥
14 P
L | [
Figure30
Kl 30

21

Point's X coordinate

Point's Y coordinate

Point's Z coordinate

Rotation with respect to X-axis
Rotation with respect to Y-axis
Rotation with respect to Z-axis
Position of auxiliary axis 1
Position of auxiliary axis 2
Position of auxiliary axis 3

R X A bR
Y AAFR
FH) Z A b
FHXEF X il i) e i
AEXF T Y S e
ARXET Z Fl e
W hnfh 1 B B
W 2 A E
B I 3 1A B

Value of digital outputs

Aoy (1 B

Value of analogue outputs

AU ) A A



AERE GelD) PLBABARARA A
CMA (WuHu) Robotics Co.,Ltd

3.4 Robot movement settings #1258 Az

Znd
Reference system

I J C T

Manual speed

<47 b

Step

o] oo |

Jog step D.D

SHIXE

Reference system

SE MR

The following modes can be selected by selecting the buttons M, J, C and T respectively:
M, 3, CAIT #8r] LAEAT LU R i %

M Motor, the Robot axes' individual motors are operated by pressing the "= and '*. keys

or by using the Joystick
M RIS, 4% 0 A0 TR B AT T T LSS ML A A LI R A

J Joint, the Robot axes' joints are operated by pressing the "= and '* keys or by using
the Joystick
J KA, EEAE T R T B R AT T AT ASEIUR AL AR R A

w1 ] [ 15
’ Ma-6

Al

JoG | EDT | WIS | ChD

Figure 31
&l 31

Reference system

Manual speed

< 7 p

Step

CONT STEP |
Jog step i}
e I | I

ﬁ._ -
=

JOG | EDT | WIS

Al

ChD

C Cartesian, you can move the Robot along the main reference system's Cartesian axes
X, Y, Z by using the Joystick.

C HARUR, AL R RIS AR RS RTINS % L0 X, Y, Z 5 R AT
iz3).

T Tool, you can move the Robot's gun along the secondary reference system's Cartesian

axes X, Y, z by using the Joystick.
| TH, @ %A FA AT DRI ATE TRSHE AR T X, Y, Z 7 TiEs).

Figure 32
K 32

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

arrows < P
> BRSSP, WTRUG g AN is s E AT R E, BUETEE R 1 £ 10

Step
B

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.
27, AT E BTy e D T TR e B AT I, Bl R A s T
FEFA AT P HIALES AN ROIT AR a1k FEBOB R, W] AE 50 s SR TR vh B oD iR,
ALK,

» Press STEP to select step movement mode.

> 1% STEP ] LLik# b iz sl k.

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
movement.

FOIEE A, BAEREA TR, Hlas ARz
B, SEAFWRERFLR. WHHAHRIIENE R824z

17930 f Bl R AE R TS 1B E ) —
zah = A,

22
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Feference system

Manual speed

< 7 p

Step

CONT STEP |
Jog step il

+<:>=E|E

ROT

Al

°

]

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.

REAT PR =0, XA U — g N2 A BB HI =7 sl . fEAR 2
FEAIRRT (M, J, C, T) ZLHE AR A2 B A AR RIE S, AT DU 1K e f2 4 U4 R AT P
R a.

The functions each of the three keys can have are summarized in the table below:

K= AR I DI RE T BLE S 3R

JOG | EDT | WIS | CMD

Figure 33
K 33

Motor Joint Cartesian Tool
M1-3 Motors 1,2,3 J1-3 Joints 1,2,3 XY, Axes X,Y,Z XY, Z Gun axes X,Y,Z
HHLL, 2, 3 XKH1, 2, 3 z X, Y, Z W X, Y, Z
M4-6 Motors 4,5,6 J4-6 Joints 4,5,6 ROT | Rotations ROY Gun rotations
HHL4, 5, 6 XH74, 5, 6 iEE: WSTAE (4 e
AUX Auxiliary motors AUX | Auxiliary joints AUX AUX
pNETERIIN gk P

Table 5: Joystick movement selection key function

R 6: HANVIREILFEE
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>f | i » Pressing the VIS key allows you to view the gun's Cartesian position, the position
v t?zgg.g of the individual axes and the position of the auxiliary axes, if any.
R > il VIST #vT LB BRI R AR (X=CD  HLA A3 MR i B
C 00 I AR
J | quote
J1 0o
J2 0o
J3 0o
J4 0.0
J5 0o
JE 0.0
Al | quote
Al 0.0
A2 0.0
A3 0.0
Ad 0o
AB 0.0
AE 0o
Joc | EDT CHD
Figure34
Kl 34
Test mode » Pressing the (CMD | key allows you to give the Robot special commands
> i [CMD fic ir LI L 28 AT AR Bk 4 10 B
Spray gun OFF |
Eomand Limiting ON Robot speed limiting active
e | SRR L8 A S T
Zero turhing |
S Spray gun OFF Gun disabled during test cycle
4| M A< IRB B Las A A i 6 55
H[E |
- | Zero Robot Sends the Robot to home
" | 1R INETE 2 A Bl N AR 1] 22 A7 iy 2
Zero Turning station Sends the rotate-piece device to home
s o | ve e | g e S O fr %
Carousel rotation Makes the carousel rotation axis perform one turn in
EIGEES automatic mode
K 35 IRt FEEBAS, R FER BT — ek
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3.5 Setting PTP instructions  PTP 354 E

3.5.1 Pos instruction

[@ e [ we]E@ ] o]

Instruction POS

1

e nmm@
= 0 B |

o 2% b
B |5’""|,ﬂ|

'-‘.lﬂ Donmiiad: Moble parel cornected 1o doniod rervs

J_I_I§

MEWMSW

|ll Flav[a swu]n Seo- [ S [

Figure 36
36

3.5.2 Line instruction

D [ @ sxon [ osset [l sich

Pos 14

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.

PLEAFRFF T, 38— 2K 2 IR% 2 Pos 154 .
P& NFRFP IS8 — MR AP REAE R MR A .
Choose the first point of the program at a sufficient
distance from the part so that if the part has to
move to reach the painting position, it will not hit the
Robot already in position waiting for the part.

55 Wi R R B AR — 51’@'3” Ko BARIE
M%J\E FIEZBIRAL B IN A2 5 E BRI TR
ATl

Press the [RE@ key to store the point
Press OK to confirm the instruction

> it R ik vy Lg%
> i OK s ATi%48 4 ik

>
>

BE#46<

E ' .%JE m|Lw|g sml A m‘e& s The LINE instruction joins the previously stored point (P0O) with

Instruction LINE

!.lﬂ Donmiiad: Moble parel cornected 1o doniod rervs

ﬂ 50 ,_I m:me
ﬂ g " bl
mnu o] s |

J_I_I§

MEWMSW

|ll P | 12 swu]n Seo- [W S [

Figure 37
Kl 37

Iz [® sacon [0 aosit [ swich

the current point (P1).

Select the desired Speed and Link for reaching the point. The
speed parameter can be set in the range from 1 to 100%, while
link values range from 0 to 10. If the link value is 0, the Robot will
stop at point P1 and will then set off for the next point. With link
set to 10, the Robot will pass as near as possible to point P1
before continuing towards the next point.

Use the arrows = P> to edit the values.

HAARL R L— R i) PO 54015 P1 IEZIZEIR 4%
.

A DA B B3R % N P R A AL AR . M R R U
V& 1%~100%, 1M FLEG Y B 9L BUE Va2 0~10. iR
UL IERME BN 0, A ANLEF ANEE P A5 RS 183h 2 T
e HRAGEIERE BN 10 B, HL%"%}\#%EJ‘@%)J%T*)?%
SATRERAEIT PL Al DASEILE L 1IE

> If you select the Gun ON button, the gun will be
switched on during the journey from PO to P1.

> WARiESE Gun ON %4, 7EM PO 3% P1 Ky il
NIRRT T
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Dighal Analog ot Digital DM mm

T 90 b 90 b
3| a 0 E Digeal OFF =
> e o p| 9 o b
il 0 B [re—
siel 9 o P 0o b
1|12 0 2 ﬂm _I
13| 1 - 0 2 ,’il 0 P-l
< 0 P
_o [[o]
Figure 38
[ 38

Pressing the |Aux Out key calls up the menu via
which you can select:
e the state of 16 outputs (n°1 is the gun)
e the value of 8 analogue outputs
o the delay with which the gun comes on, in mm,from the line
start point
e 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.

At Aux Out ity Ll [ERTEOIE S B 347 A ok £ -

o 16 MHIHHPIRA (n°1 R BEAE)

o ML K

o ELLIZE) T MALIA S BIBHEITIFIAERT, B mm

o ELLIZBNT ML HUE BIBHEIRAT A AL B, A mm

o EENPIIIERE . WRIERE; FHZME O R . YRR
BT A BT

TS R e — BRI . INSZ AT 0, DI YRR

4R FA B 2 B

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 REB@ key to store the point

> Press OK to confirm the instruction

75 HHLEE NEWTIR AT L 2] 5 d iz ) i, Digital ON mm and
Digital OFF mm Z1RA 1, 75wt TAF BT LLSRIG B
e

> it IR T LA

> pih OK Fddt AT 1% 48 2 1l
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3.5.3 Circle instruction &35S

PN
| MOVE Fos Line k C\rcj) Spling Save
v | A | Flane Exit
Figure 39
K 39

mlknml WI&W{Q\ Sefings

Instruction CIRC1

Speed
S b TR
s 0 H Marna spond
= ]
et [ ] s |
Jog wep
Comment
o] e
? Dicmriond - Moksie pusred corrmetod lo cowrkond seves 406 EOT | W5 | O
[m rym sm|m s [m ow[n [m [/ ompa [/ ot [ swch
Figure 40
K 40

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.

[ 55 4 AN 48440k, #X N CIRC1 and CIRC2.
HlLes N2 sl 0T 1 [ 5 FE 4 shdat (19 = S 4.

— BRI AT — AN RS R s, BN S AT R R
P R 2 F B o

» 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).

< 5 Pl press RE@ to store the point.

> i MOVE S ) Cire 1841, 25— 7 B0
%B'ii’ﬁ)\ M E—xm PO (JELHIIAT— &) & P1 (HE RN

‘555 - ekl LLIE %

Press Circ again to enter another CIRC instruction, which

J_l-ﬁ

-‘.li'! Donaad: Mok parl nnested 1o dowriosd rerves

MEWMSW

will automatically be called CIRC2.

Pressing the 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

> Wik Cire , FdEA S —AMEEE S, #4 CIRC2..
s ot IR 58T AT SR PL A (W BRI S = 14D
> 0h TR, W LU R 4

il (OK AT AR 4 T A

Figure 41
Kl 41

|lt Py [ | mw]u Swo- [ Sme [ [l [@oxeo[m s [@ s

3.5.4 Spline instruction ¥ %354

Not available A~1] H
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3.5.5 Plane instruction FHEES

| MOVE Fles

Lire

Circ:

Spline

Save

"’ | ‘..(t[ Flane 3

Exit

Figure 42
42

(@ e | o [ @ ] A e[ R s

Instruction PLANE1

2

5 3!3 ZE:I& e <Ix

EBTETTER] A ] (00t oo it

[m Pw]m sw[m se [m s ]m

Figure 43
43

Plane Step (mm)

200
7|89
4|5 |6
1123
0

o o]
Figure 44
Kl 44

|m

[/ smon [ e [ sich

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 8472 H THLE AR IR 484, it P4 @ YA A
A= AL ACRIAT LS 45 2 B S BRI A] DU KPR, EH
0 EABURFC o  IEUR P 1 RDA DA s E I THT . BB — 2 PO A
Z 2 PLANE $8 2 HTIIEE AR Al S38M) 3 A ] DU R 2P [f 454 T
T ELE = RN IR A, % -aﬁﬁwﬁﬂﬂﬂa‘m 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

> Wi\ Step ZHH THEHEIEK, i RN an)
THAE o

> WRFER AR C B BEFTEMNIEEA, % NORM # ] LSz
HLAS N AT AL Bl 7 5 38N 4l Bh S i 7 18I o

> HiA Int. Rac {H AT LA B AL 28 NTEE AN RIZ 30 77 17 i L %
BUE VO & 0~10. 0: JoidiE, Mlas ABfsii; 10: fHKmk
¥

> mih OK it 47 1% 48 2 IR

HEREESICT Nl dialogue box for entering the step
LPNGZSITIP [ane Step (mm)BIREgiE
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The figure on the left gives an example of a trajectory that the Robot
would execute

Fe g T LS AT LR B

Figure 45
45
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3.5.6 Profile instruction ¥ Brig4

The PROFILE instruction comprises a number of instructions
‘ CYCLIC  IncShit | AbsShit | wait Tme | waitnput Save between the key START PROFILE and END PROFILE

v | A | Ren Newt (| Stert Profle | End Profile Exit instructions.
Figure 46 The object is to describe a profile using LINE and CIRCLE
K 46 instructions and repeating it a number of times by setting the

Step parameter in the same way as the PLANE instruction.

¥ EL+e 4 B START PROFILE 5 END PROFILE Z [AiR £ 1184
Ak

H br 2 K B2 AR IR Ff R — N IX R BE, 2R 5 R 5P
BRI K SHCORSLI — B IR B EE

Y

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

Instruction END PROFILE Hen e - . . .
m (F& » In the case of the C model robot with traversing axis,
: KN - e pressing the NORM key executes the PLANE instruction with
v [oo SN < s B the aid of the Robot's traversing axis moving at constant
&t ﬂ f speed.
Az Fa 73 A Ot I bl
o] e >l R e rEsk P A, RFE TR,

Y

IR C RS BATERINLE AN, 1% NORM ## 7 Ll

| ElIEE .@23 SN EE A AT EBE ST R AR R

ZB[Er [Ea] A | [ooisd: otk st cemmesedio v v “WWW

[ Pwm soo|m e [@ smem IC] [# ssoo [ 18 ossin [0 swich

Figure47

47

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

Fe g 1T LS AT BB R

Figure 48
K 48
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3.5.7 IncShift instruction 3T RE#%i54

Cherge
W 0. 0 0 0 0 0 & 4
INCSHIFT {06, 100 —
= 0 0 000 0 Select
S| INCSHIFT [0, 1000 A
B o|Oo|o|0]0]6
INCSHIFT {00,100 — Cony
13 % 0 0 0 0 0 0
| INCSHIET (0, 100 1) v
Sia|a|alo]ola el
k-4 Dt
Pl
T | » Dok ol
CYCLIC (Incshn )&‘9‘ WatTime | Watloout uve
v ] A | Rep Hed | Slet Prodie | Ered Proe Enk
ﬂ‘ﬂ T J0G | EDT | W5 | CMD
S (Er[EalA |l JJJJ
[T N ) T T [N = ) R

Figure 49
& 49

x\o Y\o z\o

© | o |

Figure 50
K 50

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.

HEOS i B8 1 2 ) LU T AR T B — AN A I — > XY, Z A HrfE
CHE: mm) AT SEBUAE AN Zh AL & NI B0 R SR G 2 — > i

\\\\\

FEIUAR A R FE P RN I —NME YZ PN T T .

» Pressing the IncShift key calls up the [RleSiliMiaSi[eie])
dialogue box for entering the X,Y,Z coordinates.

G o= T S P nc Shift instructionBIRTRIIRE TUN
X,Y,Z AeF5 .
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3.5.8 AbsShift instruction #&3 R4

| = m|ra Do sm| A m‘ & == The ABSSHIFT instruction allows you to introduce a shift applied
 pogem [apsemre Eamporaet [ cro e to all points following the instruction in question.
syitem

wlofel ] ZEXHmASSE S AT AKX 6 45 BT B 8 — M E .

g sro
]
Mi5
i

L 4 1 A | Fano Ext
Fledeala] o Sl
[m Pwlm solm seo[@swcm [ [@ssoo[@ s |@ s

Figure 51

K 51

For example, if the program on the left represents a square on
the Y,Z plane, entering the ABSSHIFT instruction (0,-100,0)
between the POS instruction and the first LINE instruction
moves the square 100 mm to the Robot's right.

filtn, W RAEDIREF LR —ANE YZ SFITRIETTE, £ POS
84 FIZE— LINE #5422 [al%i N\ ABSSHIFT $5§4(0,-100,0), ¥
ENLE AN AL 100mm AbEsh— AN E .

- | »

CYCLIC IneShit(" | AbsShit 8 Tire | Wstlrout Guve
Vi‘l fop || it Protie | £t Protie £

Flelalx] | = |«
(0 Pofn sSolm Seo [@swelnm [0 [@ao]n oe]n s
Figure 52
K 52
» Pressing the AbsShift key calls up the EeESIalligIgSiig8{etle]y
dialogue box for entering the absolute coordinates the
points are to be moved by.
> miii  AbsShift esn] DL H NSSSIEINSeiely < G HE,
x| o ¥ -100 2 o ERT VR HE S 7L A S 26 A B

o | o |

Figure53
K 53
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3.5.9 Rep - Next instructions &34

-ﬁ;[ m|[;_m|m mlmm’e& ton |

Pogam  [REPHDT

2 ﬂl:ll’.‘l'll

< b
s1Ep

Jogurs |

easasse

T«Ialr

Ent

@
Mis
Save

) A

[ Pw]m Som S [m 5o @

(@ sxco [ et [m svich

Figure 54
Kl 54

Figure 55
55

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 #5§4 r/ L H T HE AT REP A1 NEXT Z [HIfFE 2 -
REP-NEXT ¥ A LMk E; 84 )5 #PRIRFF R R REP-NEXT IR
WHL KIREEEUE 16,

ELEDMIRAS R NG 4 TR 7 17N R —ANENE, &
T IREE 25 K.

A] LAFE AR B E B R A I 4E A AR B R T B B B A
XA B BRI A E S E AT R TR A XS IE Rep SR 3 R THIFR£L
R

E B
o
@

=] ol

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

FEEEE I T HLES ANSRAT BB R
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Figure 56
K 56
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Digital out

3.5.10

Analag out

WaitTime instruction {ERT#54

Istruzione WAIT

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

During the pause, you can set the state that the 16 digital outputs and
8 analogue outputs must be in.

Button 1 represents the spray gun

A DL f% WaitTime 8 ok & B FHATH I — DN EIER A . 7
Timeout X+ 15 & B 155 7]

TERMTHS, a] DO 16 /N5 i A 8 ANl kAT 1 B .

RN 1 KRB .

Waitinput instruction Z{FIN154S

IO
| < o b

5] 4 o P

sl 4 o P

g3 | 10 < 0 E

1| 12 4 0 D

13 | 14 < 0 E Ll
15 | 16 i 0 E Ll
Figure 57
K 57

3.5.11

Istruzione WAIT

Digital out Analog out Timeout

R O < N
20 =

. . 4 0 E |g||a| input e

7| s < 0 E

s[w] <« o P

" 12 d 0 D

13 | 18 | 0 E Ll
15 | 18 ﬁ 0 E Q_l
Figure 58
& 58
Istruzione WAIT

Digital out Analog out Timeout

1|2 « 0 E 0

20 =

. . 4 0 E |Eglla| input »
o =2 o B k&
5 |10 < 0o P

1| 12 4 0 D

13 | 14 d 0 E Ll
15 | 16 5 0 E Q |

Figure 59

] 59

»  Enter an instruction by pressing the Wait Input key to create a
pause in the program's execution that will end when the input
specified in the Digital input field changes state.

> ATLLE ik Wait Input SERE NiZH54, A X REIE SR
BREWRRG, G A SPITER, B — BN E S
AT
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3.6 Creating and trying out a PTP program 8l FNiK PTP 2%

e | £ ml[g,,owmu

Program definition

sml A m‘ Al
| » Follow the instructions given in section 6.1 Preliminary
operations prior to teaching.
Program name Py

e . @ » Then press the New PTP key and the PTP program
=

X= Marual

Instruction table appears.

Program dezciginn |

P s | > HERBREFECEAAW T 6.1 R4
e ; oo | > 1% New PTP i%#g PTP f2 /75 &£ K3
Conpt e | i
Lead
e Eala |l
(m  Jm [m [& |8 |8 [#ew|s s s
Figure 60
& 60
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 JE8l Step - and [F4Step + keys, or can be
tried out in full by pressing the Play key.

» Once you have finished making changes, press the

E' ’“““lL"“”““lE ‘““‘“l 4 "'“‘“"“’3‘ “““l Save button.
Progsn  |FIF Conpanent | crptl e e
mese—— x|
B0 o n o ] 0 — Manuslipeed .
:$ g g : g g g A s 5 EI @ Save the component?
000 0 0 0|0 0 = Sm
- : : : : : w| Lo ] s | si | Mo | Annulla |
slelslo

14l ey PROFILE

toainee | |
| -« > @ % » Press Exit to return to the program definition menu
MOVE Hat Line Cac: Sk Haw
AN P | 3 i

e
= ol olo

S[Rl] e SR s e RSB, — AR
|l P [/ Soe | Swe- @ S [ ] | swpa |1 s [ Fm ek G A E
Figure 61 ER P
61 > ALkt B8l step — AEAIStep +He SLHL— K RAT
—fifn 4, Bl B Play T AR .
> HEMsRENUE, il Save H .

CMA | %]

@ Sawe the component?
Si | Mo | Annulla |
> milt BExit IR [E B E SRR
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Figure 62
62

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
touching the desired line to move the cursor

If program lines are not executed in sequence, pressing the F1
Play or [E3| 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 |

T B2 I T LS ANSRAT LR B, B L 4R A R

AT DL Ik bRk wT LA R P — AT Bk S AR B 5 — 4T
4%z BL| Play %48, = F8 Step — 1 |F4 Step +##%4¥ <
N TH R ST HE (HLES NIBAT B v] BEAS &2 15 B il s (1)
D)

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 R ERE R SR B AR LA A IE ) .
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3.7 Editing the instructions of a PTP program Z&%g PTP f2FHIiES

B ol v [ i ] A o[ R s

Program FIF Component | cirpll

To edit an instruction that has already been stored, press the
EDIT key to select the instruction and press Change . The

D] 5 TH [EeDACC] DECT RAC [ PST ] OH JOFE]. o R i P

Bl AR BRBEBRARERE. 4 standard page for the selected instruction is called up.

Honc E E ; E E E E : ot > To copy one or more instructions, select them, press Copy,
gLz ®ooooovu oo 7 o move onto the line you want to copy the instructions to and
L S— moo.tov.opi0o g _ press Paste . The sequence of instructions can be copied
arca © o 4 oo o o o ] mirrored

RHEUEY T

I b s | > LGB CEAMENTES, i EDIT f%8, k8B4m0 15

WOVE F Line. Cac: Sphne Savm o | N \ —

v |a[Tr= — 4, riidi Change 8, #7511 £E 48 2 AR HE S 1

Sl e e > BB, AT, A Copy K
||'|I Py [ Stp [ Sep- [ Sieoe [ [m [ woorn [0 omiv [ wich E%‘m@[ﬂ/‘]%é\ﬁf, )g—:_':i'-:l‘ Paste %ﬁ%@’ *EEH/‘]TE/Q'\@]‘:/Z%%BZE%U

Filic
Figure63
K 63
‘ e | B e | [ qul E sum-;l A u.u....,‘a. sam [YOU Will also be asked whether to delete the instructions with the

Pugsn [Pi Comoonent [crctt original points; if you answer YES to this question, the instructions

{RETh EQEE R A selected for copying will basically by moved.
o B0 T T RS R R R SN, AR, AR BT e R
v IR ARERARAREARE] [ | GRS i A K 2 B I
?w[) ISO L J 0 E o 0 = Lrpy
;JI;\;.:HTMD”LE s 1] n n n n 1] '

& 2o e oiee o MR

GRS

- »>

MOVE i Line Lug Sphne Savm 4

v | A | Flare Ext
%fl[ Er ]Ea[ A ] Derriuad . Mot perel corrcled to dovwioad senve 2 |:u| | . |ﬂ
|l| ﬁwl_n 'Jboo[rl_ "J:eo-ln le']n [n IH Mw]n minl_ﬂ wch
Figure 64

Kl 64
» For instance, to edit the speed of a number of instructions at

| B o Lqu|g sum-;l A u.u....,‘a. mw| the same time, select them on the touchscreen display and
Peasn[Pir Comoonent [crctt then press Change ; this calls up the [ifiKe]8[eglz{=Ie[VIE1te]

e —— - dialogue box via which you can set both analogue values such
et CIRRR AR A AR AN A~ o as speed (SPD) or acceleration (ACC) and digital values like
e @0 o 0 0 o o A [ o= ] gun status (PST)

R 28888 e s i, R R SR S AN, (SRR e
cner 20 00 0 0 oY . 1, )5 s Change %8, Kot —1 IlKUegIEleFIENe]
fance @0 0 0 o0 0 ¥ Dot XPUEAE, I I 2O 1 AE RS DA B AR R, 5] G R O 3 B [ I
END PROFILE =000 i \ L S = b N

| > Ot AT LB E B S s R AS
WOvE ! L L2 A Lo frmTouchRegulator frmTouchRegulator
'lAl Flare Ext

Digital Analog Digital Analog
%fl[ Er ]Ea[ A ] Dovriuad . Mobde parrl correcled fo donriusd server 08 . i |ﬂ
(@ rw[B swln s [ase . [8 [@sscs]a s o OFF | 50 [>| OFF < o p

e o || & | G
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Frogram | FiF Comporend | emein

7 I
! | $P0 | ALC N s o
2| LINE W 000,008 0.°
3| a0 B0 | 0| 0| 0|60
aloncz =m o o0 o0 0 0 Selet
5| FLANE 1 s 0o o oo o
&| PLANE @ 0|0 |[0|6|06| 0
7|PLANED s 00|00l 0l 0 &4 Copy
8| Lne 2000000
% S TART PROFILE ¥
10| ciRct LINEE NN AN i
11| CRC2 CINEEEER KRR
12| CIRCY S0 0| 0|0 NN 0 0
13| aRc w0 o0 o WB o o Delete
T4l END PROFILE w0l 0lo o
I » Dielete o
MOVE = Line Cre Sgling. Save
Y | A | Fane [
A ~ y 106 | 607 | wis | oo
S [Er[Eaf A | P oes S
(C TR R T [ T C T LR s
Figure 66
Kl 66

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 [ Fx% £ H] M FR ik O 4LAHAT
Delete all JT-MHEx T HI 45 24T
—HIERAH N BN, s Save & AT BB K IRAT

3.8 Editing a PTP program #§—1> PTP 12FF

m|r¢,m| $m|¢\m“& Soren

Program definition

X=
Progr
am name Py
Frogiaem et JoADMAFILES S0 IFHOGRAMS" Y
Progyam descsiption Hew
Componesty
Progaem e I
HewPATH |
Companant name [
SR 9
(m Jm  Ju J& |6 [§ [#eoofm wilm s
Figure 67
Kl 67

M Programs archive

Figure 68
K 68
Figure 69
69

Load component

el

To edit a previously stored program, press the Load key and
select the program from the list provided by
Then press the second Load key relating to the program

components and select the component you want to edit from
the st

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

Yt — A 2 AIAEREIORRRE, i Load fiifefL g% chigeh
T B4 (I 4

A A Load #el, AR TR, 7 T
B4 T i R S PR R P 21

2% 8.3.7 WA AGEE PTP IS I0IE & 771k, AT Bk
fE.
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4. 500 UTILITIES SSHTA

4.1 File XXt

@ e =[5 =[5 =[x =

Fokdoss Faograms

Firento Hew

Nago!

COSTUMER 01 Foma

"] COSTUMER 02 enezia

You can press the 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
on the folders. The available operations are as follows:

i B g T L7 7 30 7 SO A i S S e P AR
>

R il CART. #2248, W] LASEHUN SCAF RO HRAE,  #RE

A

itk fpsce L ]
0 o 50 i} 00

ag! mm CanT PAOG

(m Jm Ju J& & [§ [#eoojw welm s

Figure 70
K 70

New to create a new folder

New G —/NHrCfk

Delete to delete an existing folder

Delete ik — M7 AE RIS R

Rename to give a folder a new name
Rename XJ O idkA7 = fig 44

Update to update the list of folders

Update XJ 3CAJ&iE 47 Rl

Export to create a backup of the Robot's full
configuration, including the painting programs

Export Xi#las NI HREC EREAT N atn, BREmER
(303

@ e =[5 =[5 =[x =

Restore to load a previously saved configuration

Restore M#— ANl fRA7F I &

Fuider
| FROGRAMS
COSTUMER O
"] COSTUMER 02

If you press the [PROG key, operations are carried out
on the painting programs. The available operations are
as follows:

R i PROG #2482, W] LIXWEiRfe Pt AT #iE . #4F

AR

Properties to call up the properties of a program
Properties i/ F2)7 (1) & 1t

Figure 71
K 71

Delete to delete a program
Delete filFR7% 7

Rename to give a program a new name
Rename X{#&/ 7 TEH M A
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e Copy to copy a program
o Copy Effil AP

e Move to move a program to a different folder

o Move 7 sh & HAh SR

. Export to copy a program to an external storage
device

» Export # IRy E41ER %

e |Restore to copy a program from an external storage
device

o Restore Ffe/y A EIBE&HE I EHLEA

When copying or loading to a USB storage device, use the port
on the right side of the electrical cabinet.

FEAEH] USB B8 HEAT SCEFRI#8 DU, ) DU A i dsste B
il USB #£11.,

Figure 72
Bl 72
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4.1.1 Program properties 12FE M4

[ o [ s | A e

5|
§

@ -[e]

» Pressing the Properties key calls up the properties of the

I FroGraNs painting program
-felgih pom, _ o | > i Properties fic5 Al UL R A TR I @ I
|
L= |
L |
[ o= |
Feors
it % = 50 75 100 4
AecfealA] on | (e
= |= [m [m [m [m [ sxon [ win [ swich
Figure 73
K 73

Program propertias

On the program's properties page, you can:
View the list of its components

P e Congoreesiin Write a description of the program and indicate its
T f‘; s compiler.
) Dete ¢ View and change the setting of the last program

e T execution speed (Speed) using the arrows < >

_ - ¢ Inthe event the program has been created with the
f:’:d:m SRS ll conveyor moving, you can test the program with the
o EI v EI l‘ conveyor stationary by selecting Conveyqr OFF. See
- section 8.2.4.3 PATH program teaching with conveyor
COLORES 13 - s mOVlng
e 1] Sor
Rudocsbgfackn o | - FEREF R YE DU, W] DABEAT 40T A

o EEMTHIABALN;

e 2 o AL HEAT IR HEA, RO R A
o  EEMFMPATELE, il Fk S Pk ar LUt TR0
HE 1 E (Speed).
o HTETIRENT, ARIEAT RN . IR, wTLLE %
# Conveyor OFF &8l fL ik m fryef k. nlLLZ 1)
8.2.4.3° 17 it ik 12 3 b M B AR dm e
The Reciprocating function key is not enabled.

Description [ Recpe | A [ R [ & | B |
oLt 11 T 10 10
COLORET o
COLORETD
COLOREZ
COLORES

1

[i} 255 a 0 i}

2 255 a 255 0

3 255 o ] 255

4 265 256 255 265
COLORES 5 255 255 255 0

E a

7

8

9

COLORES

Change Delets

- e

Figure 75
Kl 75

oK | Cancel

Reciprocating function %8 A Al .

» You can assign a colour (Colour) to the program. To do
this, simply touch the field under the colour caption and
the window is called up: press OK to
confirm your selection.

> AT BRI AT W, BT XU E N, A
CyoE i R MR Colour selection LIRTRREEE
th, il OK BEAT I I 5E
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Colour definition Ed
Description

COLOREE

< s p

W o a3

4":5"‘:&‘

Figure 76
Kl 76

Program properties

Progaam nams Componerts it

Heck  —

Progiam devcrigtion muj‘

Frogrom suthor

Creation date 022011 153545

Laut change daie TGN 15 s

s < 100 P
= ]
Fecarocsting huncten 1]

bl LBl

=

Figure 77
K 77

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

colour is defined by the numerical value Recipe, and four
values that correspond to the colours' ARGB code.

AT UME H] New 4% & SC—/METgi e, St hix 24
Recipe IEUE BRIERT, DUNEUERT B E ARGB %L
fE.

Pressing the Delete key deletes the component.

You can press the Move up and Move Down keys to
alter the order of the components.

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

riihi Delete $28#n] LI BRiZ 414

A7 Moveup Al Move Down #8#T] LME 40 B AT
NG o

sy Copy %48 AT LA3E DUAH B 1) 48 44

#iili Display text f% 54 LISCATE R BR TR 4L

4.1.2 Component properties & 14

.m«mm Posk
‘Speed
Teal

Spraying dntance

Shdt
Comporard ypu PATH %0
MNusshes of porits Yo

240

m
Flranate dasd Fcel
[ Fotorstlation Oftsat Jort1: | 0
l Feanres | Diutpres m»ml

< 100 P
< 1 P

Figure 78
K 78

By selecting a program component from the Component
List and pressing the Change key, you can call up the
properties of the individual component.

For PATH programs, there is a function to eliminate idle
time, i.e. pauses that the operator took during teaching.
To apply the idle time reduction function, press the
Eliminate dead times button.

To permanently apply the set rotation-translation data to
all program points, press Reset Rototraslation ; the
currently set Shift, Rot Point and Rot angle values will
be reset.

In addition to the name and description, you can also
change:

(by pressing the Features button):
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Compuner tyoe PATH

MNumbes of ports

[re | == |

VIV VIVIVIVIVIV

i

] -]

Figure 79
B 79

>
>

>

A\

EHBF)R P IEFAEF A, Sdssde, v s
XA B XS R .

ST AR, W LA Eliminate dead times f#4 4844
T8 7R HORE ] DLYH B e AR B 2SR TR] O dn o 2R R
%) .

AR e R R B B 2 A R A, s Reset
Rototraslation #%4R10], F25K{HH Shift, Rot Point
1 Rot angle iIX JLNZHCYHT AN B E B P EE .
BEAME AT DS S AR AL i

(il Features f24#):

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.

B—AEN SRR, B, kT, HELAREGH (8
A1)

HIMIBITIHE (EE)

T HARR R X,y,z 1H

WA -5 At 22 R] o B (R R B D)

AR T4 267 2 18] B B B (mm A& 3E7F)
FEFTENLES NALAR R IO E (W)

eV (i) Tk S e R )
F—A R W (O 1 WE)

RP Cont Z 38T & CMA B 24 F2 42 i i i FE
o

By pressing the |Outputs key, you can change:

The state of 16 digital outputs, the first 1 of which is the
spray gun (Digitals).

The value of 8 analogue outputs (Analogs); the first
three normally control the pressure of the paint pump,
the atomization air and the spray gun fan. To use these
outputs, you must have the Proportioning valves (CAPV)
accessory

sl |Outputs 44, AT LLHEAT I T MK
6 16 MR TR, B AT BTG T

16 8 MRS T (BEBL); A=A TR IR R 7T,
B SRE . A EMAIX =AM, R L
Ak (CAPV) .
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Figure 80
&l 80

Elrrmate deadl Hatnl
Bt Flotatralation

_rom | omn sty

CAPV accessory

Figure 81
82
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YV V VYV

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,
allows you to work on group A, selecting button B,
allows you to work on group B, while pressing the A 2B
button causes the values from group A to be copied to
group B.

The FIX button is used to set the value of the analogue
output for the full duration of the component, otherwise it
is stored during teaching or specified in the PTP
instructions.

The PID button is used to enable Proportional Integral
Derivative control of the output selected: pressing this
button calls up the setting dialogue box.
The function requires additional hardware, which is
available as an optional extra.

A DA PRALE AT B (4% ) 2 A ML B, ik 3%
AR, fERIERA A R E RGN BB

I, AR A2 B P RE X BRI AT . e HE A
2B N, KAt ATREER A B .

FIX H25  T ¥ B AHE AT 2R P ROB A . 7B
b BT B PTP #8472 1.

PID #2552 F T J e 58 0t AT L9 40 - i o 12
il N R e (ISR B AT HE . %Ak
TEBIMAT (— BRI

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.

i Auxiliary axes %4, v LT A0 fOAE L
19 R R R S BB A X )l B el

A B3 ) 2 5 AT I ) B (B A )

i B EIZ B 2 s AL S IR (AL )
Wik, WHRAFTERIE, X TRE G ) i R 46 o

45



WmERBE GelD P NEARARA A
CMA (WuHu) Robotics Co.,Ltd

Lomponent properties 3

Component e

Hudrs ed evbnachiors

]
wcdawl Rt
Flotot atlation

FIP t

Feahsey || Dutpits. ﬂndmm|

IWVVVVVVY

B
il

150

[
(=
(=]

VIVVVIVVIVIV

£]

450

o clo|o

2

ElefelelefE] |z

£

Figure 83
&l 83

When the Outputs key is pressed, the properties of the
component may even be displayed as illustrated on the left in
the event brush mode was chosen for the analogue outputs'
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
change the brush selected for the component

Y Outputs FHEIT, EHLEE A FIHCE o Lt i ik
BT WUH I, R AT IR R oR AR A
XA, ATLEUE 8 4, FRONRIA, B 8 M
PRI LVAEAFEMIRE. A Brush 48 n] LUk i%k i kil gk
.

46



WmERBE GelD P NEARARA A
CMA (WuHu) Robotics Co.,Ltd

4.2 Diagnostics 2

4.2.1 in axes F M

Pressing the L key calls up the diagnostics menu, which

ain s s | {G = shows the status of the Robot's main axes The information
; (=] Q is arranged in three tables that can be selected with the

s | ame | awi | abw | ace | Paam .
S PO ] ﬂl following keys:
R y > P Max (W] = . N R N N — =)
S| & o e s o SRS sl S felofs e S WX AEAE, 2 B A TR T L
i = = = o Doz NEHEPIRE . 5B N =Rk, 8 T 4% 8 ] DLk
B 0o 00 (1) 0o /*-[; .
Indo ervcoder Info mave ko motars | o gl )‘Hﬁ%
E oty (o] e > Info encoder information on the position sensors
| —————— > Info encoder fi & L&A 1S E
A ETalA] Lo |
| # | = [a [= [w [w CECICE L
Figure 84
K 84
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» Zerorobot Robot movement
button: it turns red when pressed
once and, when pressed again,
sends the Robot will all its joints to
home position. Enable the motors to
perform movement. Er indicator
lights.

> Zero robot Hl#s Nizzhind: ES N

dr B PRI AT 3 — e 4%
SRR ARZL AR Uil R LA A&
KT EA0ia5) . 772K
N B, RN 0T B R

=

JUo

g mot = motor position

g ssi = absolute encoder position
g joint = Joint position

g cart = Cartesian position

q mot = B E

q ssi = Y%} G AL 25 (1) A7 B

q joint = K E

q cart = R/RALE

» | Info move movement information
> Info move iz E

e act = current error

e max = maximum error
v act = current speed

vV max = maximum speed
e act = YRz

e max = g KiRZE

v act = A

vV max = e K

> Info motors information on motors
» | Info motors HLAHLEE

i act = motor current demand

i max = maximum current demand

T act = current motor temperature

T max = maximum temperature reached by motor
i act = HHLEITHIR

i max = f KIS TH

T act = YT LI

T max = HALI A K Vi

The following values are displayed for the conveyor, if there is
one:

WARATHIERE, IS HCR BoR A 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 = Rk EE R A B

Vm/min =3 CK/IHD

step =27 E—2 (mm)

act mm = YA E (mm)

n st =B ENETEE

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

XA B REAL, A, SRR

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

P Act(W) = HHETHIIIHEW)
P Max(W) =R KRHFKIIE (W)
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The diagnostics menu provides access to other submenus,
which are described in greater detail below, namely:

T IR T DU R 30 R 53, T TR AT VR A A 44

Auxiliary axes The auxiliary axes menu
Auxiliary axes #iiBhihsE

Digital inputs to view inputs
Digital inputs i NIRES 2R

Digital outputs to view outputs
Digital outputs %4 IR B~

Analog to view analogue outputs
Analog LUl & WoR

Color to select the colour or pump
Color EHEZIA AR

Commands for special operations
Commands Frik#ElE

49




AERE GelD) PLBABARARA A
CMA (WuHu) Robotics Co.,Ltd

4.2.2 Auxiliary axes #HEh%H
Pressing the | Auxiliary axes button calls up the menu. In this
= menu, the three tables — info encoder, info move and info
‘ ) 1 oeoe 1 B "”“"’”'”I‘h w["’% R motors — feature the same information already covered for the
Aulary axes f I o main axes.
R | R RGP To the right of the table, under the heading end sw, the state of the
| s | i liEeies ] ,
B e » w_ limit switches featured on the C versions is given as either positive
Ta e o o o6 || touma or negative. The red indicator comes on to show that the limit
i 2 Lo i switch has tripped.
o C— a—— |
CSm] e | v | = 2 AT T DLB AR, R A . 5
WMT = ] e = L=, 0SB S HLE A BT
N ALY, WRAL T RRZ C RMIIERRADIRE . 20T M
PeTal] e | SRR .
m m [m s |o |8 [¢ex]s s e

Diagnostics menu for G version Robot
G RNl NS

Figure 85
K 85
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
e movement.
@ e e[ ] ] A o] R
Avsiary axes —— e T [B] F 12 £1 W] LA T Lk e e e bR B % . 7R ) 2 K r LA
o [ fe, BAMTHL AT, MO ATHZREMIR: B—alE, e
- B T KARLL, 3 Oid R R IT IR ).
B ww ee mem | ik Carousel rotation | il DUSTHLKE SLREE) MG, TEHR
B | w VERERERT, TN LA, R R Bab s, A
[ T I - e SR PR B AT o 55— R i i 4 R AR 4188 Ok A il SR R AR T
Commands IRIZ ).
il | £
aa | l | l wom— When an en_d sw indicator lights — to show that the Rob_ot‘_s
2 : traversing axis has overrun — you must use the 'release from limit
lSiagnlo"sticsmenulfgrC\]/zrsiorerobéf wmln ol switch' function: it is actually no longer possible to move the axis
C ZHHLEE ALy with normal manual movements in this situation, and you will need
Figure86 proceed as follows instead:
86 > 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 R/ SRR RHLE N FAT AR T T IRAL. BRI AR
BRI Ry RE P RATT hAE . M%), CALAREH TN ER
IBATIXA, 7 R W R R0 3R

50



WmERBE GelD P NEARARA A
CMA (WuHu) Robotics Co.,Ltd

> R R =
> 4L E AR RS RE; EERY S
> i Y carriage beyond limit 24k

TR IRIZE), HEREHBELRAIREL, FF end sw i3
NI RERE K

4.2.3 Digital Inputs and Outputs = N

Pressing the | Digital inputs and | Digital outputs key calls up
the menu. This menu gives the state of the Robot's inputs
and outputs. They are divided up according to zone and
identified by colour, as detailed in the table below:

fitdi  Digital inputs # | Digital outputs 28K 3 e, I

a [ LY
02 Aol 20 vy 2 _— YIRS N — RTS — —
gt D | e R L AR R AR A . AR AR
e S B nskai s | THEATRRR, ATLAR A
@ 07:Sim cpele @ 355 kaveng
& 02:Sip el & E: b
& 09 Pase @ & Tureng slobon e Dital
. EM - %Imﬁ 4| Colour I/0 Zone
: ‘3‘!&-#:. : "EJ:::M Anabz | ﬁ@t 'Zi"ﬁ _ _
- E;Im:""'m‘” - ‘;: YELLOW 1-24 37-48 Elegtrlcal cabinet
: |§ xmm| : :.: it | ﬁ'\: EET&E*E
I bl e GREEN 25-36 Robot
(e [Ea] A ] Q“ £ BHlas A
[a [m [ [@ [& [& [@ess[m swe]s LIGHT BLUE 49-60 Proportioning valves (CAPV)
Figure87 R Lk i (CAPV)
Kl 87 PURPLE 61-72 Colour change system (CCO)
50 #5255 (CCO)
RED 73-144 Other location
a A T AE
Table 6: /0O zone colour coding
R 7. 110 XEFEA

‘I@ .....|E s | [ sm|¢ w‘q s Pressthe << and >> keys to view the next and previous
' page respectively.

Dighal npus 2 L] e ] R S R e T LR E— TR T — T
e Fnc 8 Bnc
sjxe nEs ——
s :.nc ® Winc
8 fne s e y
s s sen el
8 inc @ Eire
s & o= cous |
s o s anx
$ax o= |
51 5
g Sme e
8 Sinc @ Tiinc
42[er el A] Bl
[ [& [ [& |[= [ [masco]m @ sen

Figure 88

25}
foey
&
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Figure 89
89

Figure 90
90
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4.2.4 Analogue outputs (CAPV accessory) #&#lEt (CAPV HiE)

In the event the Robot features the proportioning valves

accessory, you can press the Analogs key on this menu to
i ) 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.

e¥e ol

AHLE NBCH 1 EBIRALE, W] LA S b i) Analogs 1% 4

L BEATFTOF ROV RE . I8 2 H TR R S
CAPV accessory A LAfE 0~1000 SAA7 i [l N EAT B, i T IR ) i N U od
¥ /Z 6bar, tAE— A EIR 0.006bar.
Figure 91
K 91
@ w|& eSS E ] A o[ & e Press the = B arrows to_change the value or key in the
T value directly using the mnfm keypad that appears
L . e ] M when you touch the Set outputs fields
couon { o Bl o o rane | 3 i S PETSLEHTE MBS B4 A Set outputs XIS
arowaron 0 B o o ow _ K i BAL, AUHIBEAL BRI
AN 0 k o 0 01000
0 B o L Dl ks
8] k i} 1] 00 4
o B o [0 |u
= 0 P o 0w 78|69
< o B o 0 o g sl
[eeal A == 123
m fm [m |8 |o |8 [¢ao]s s e
Figure 92

0 . -
e 9|

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

wan | 7 M|LM|EI SMM mw[u& =« Wwith a set of three values for the proportioning valves.
BRUSH:BLEM po— m:ﬂ' :: | - :: | | e You can change the brush inside a PATH component.
e 4'50 R 0 o Aoy st | e In the case of point-to-point programs, you can change
sinel 250 (400 [sso [ o o o o St the brush at each program instruction.
eRusHa| 350 | 500 650 | O [] 0 L]
gusa 0 0 0 0 0 0 0 |0 Ot s You can choose the analogue output operating mode via the
Buss 0 0 |0 |0 0 0 |0 machine's configuration menu: once selected, it cannot be
BRUSHE | 0 0 0 ] 0 ] ﬁ Changed.
BRusHz | 0 0 0 0 0 0 Cokes I
e e | BRTOIEREOIER NN, E AL RALE T = A
SERb IR T 8 MRAL R L = A
51 1 A AT i AL AR ST B
o AILMEBURARAM I H S5
o ERFINHIREFY, ATLMERF AR AT R4
% o
Figure 93 HAERIE

K 93
AL 2 A TG B3 R T U AR UL R AR AR A — Bk
5E A BER R T
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4.2.5 Colour change system (CCO accessory) #t@ %% (CCO H#H)

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

: i want before starting a teaching procedure, and then press
) = the Loading button.
WERVLEE N R A O RS, rith Colors fi8# i) LA H BitaiE b
= LRSI ak e &
CCO aécessory > ﬂu’ﬁ%ﬁ@ﬁ?ﬁ?@{/ﬁ%: Eﬁtﬁ%%&ﬁﬁ’ jﬁ‘:‘jiﬁ%g‘uﬁiﬁﬁq%}ﬁé,
TR
Figure 94
Kl 94

If the Robot's motors are on, with [ Er| lit, the machine wiill
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 window via
==
=
|

4 FUMPY |j 9:PUMFI
5:PUMARS I—] 10 PUMPIO
g 8 tontng | [t | WAL AN AU IR FTIFR, CBE Fa 400 5 55, HLas ks
aeeTelA] BENEYAAIE, RGP AT A T, Wi SR B ALY
Mo n e I s [(eewwesimes (@ RERFTIH, HLEENEIES E E 007 B AT BT
o NTIBATIBVEMEH, s Washing f#48, EVEEH KB
8.4.5.47 T R IR IS AL AT T VR
o WA 10 MEGIERIRE, FRENSGXESE, o

3:PUMP] . B:PLMPE .

which you can select a different colour and press OK .

Figure 95 ISR NN Eapri s IR L ST Colour selection (SR
195 S B 17T LTI 47 OK BT
—_—— e Press the Colors button in the top left corner to create new
o B colours: the window is called up

O ————— « press New to create a new colour in the
s i 2 B 207 window; 'Change to edit an existing colour; or ' Delete to
e N delete it

o riili/i BAAK) Colors 28 n] DAGIEE —/NBrRISIt: Fafh—

MM Colour selection fEu#
| e | ower | s o | IR Colour definition [EllEEESs il NS S IV REI = e R
. i Change %5248 O /7 7E I ol 5 5 Delete 45

TR 5

1

Figure 96
Kl 96
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EIEE
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Figure 99
& 99

You can create colours in the [ofe]{s]S[@=I[laile]glll Window using
classic ARGB code

RIPRE Colour selection [EIREGTENAe - i TolFE e i i it

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 g, DA A e B E DU, U AT A R
P, W AT I O 2 U2 T D RER B E

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.

sl Masterization  #28Ev] LUl 7 R AE HEAT A RE .
EHTEZH, HAHRAMN OFF T UAEEME. X
e BE FEAEN, S OFF &, —H Sdizictds
L NBIAL B AR B % . 72 LR i as iy, /A
EREI): 8

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
riii Brake release  fi# v IAAFF LI HLIR], R )5 il
s B OFF 4% .
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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.
TERAFENLEE NI 2, 3 Bt s HT s 5 Lz 2
A3CHE, UUBTHL s NAEE 3/ T ¥ & ot
1)

Press the Test axes ON  button to enable the individual
axis switch-on mode for the set of drives.

Select the desired axis by pressing the OFF key to the
right of the table

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

mih Test axes ON % 8 n] LA iz o 4l f £ B 9% 2 15 g

e bR R el 5 o e P A i) OFF i

s i AL A o B R R D A R
CEHE-IEAT) S Bt L AR, SR eT B
Bomin. SRR TS R0 A, LR T A R A
e A 1
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Faorce outputs

_OFF | 0 Alsm _OFF | 19:Gun
OFF | 02 Cpete nrwirg LOFF | 20:Gun2
OFF | 03 Aukomatic made ORF | 21 Aceony fc3
OFF | 04 Motoe varmi ikt COF | 22 Awduyfecd
_OFF | O5:rc _OFF | 23 Audery fx S
_OFF | 06:ne _OFF | 24 Aoy
OFF | 07 Mot povest _OFF | 5 Laaewg continmd.
ON | (8 Lnarang moce _OFF | % Loawng o progress
ON_| 09 Cormeyer ersbied _OfF | 27:0un
OFF | 10: Elechostetics OFF | 20:0un2
TOFF_| 1 Pisca umei chich O | 29 mamiaion
_OFF | 12 hook uiock _OFF | 30 Ascmization 2
_OFF | 13: Rebol n sland by _OFF | 31 danchay v 1
_OFF | 14: Robol Buzy _DOFF | X2 Aapalary var 2
_OFF | 15: Wathing posiion 1 _OfF | Tne
OFF | 165: Component 1 piodyes TOFF | Mene
OFF_| 171 Progeanine nunving _OFF | 35: Robot chachas isksatad
[Ton | 19 Brce tures om0 _OF | F:nc
I Dighal Dun 1 Ol 0t 2 Dt Oud 3 gl Ot &
Figure 104
Kl 104

Clutches angage status

Control clutches engage

Figure 105
& 105

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).

it [Force outputs | e ny Ul i) (RIS Reuene & 1, i
MAZE N, Sd N A OFF 28 Myl s A 4% 4 H 2
EH .
Robot clutches ON # % 2 H Tafilfa it 1. 2. 3HMES
2%, LSS Nf 2 mBE . (4% GR630 1 GR650
).

Restart CPU

warm Flestart Rw. ‘ Cancel |

The Close CMAnet button is used to exit the application.
The [FelfeXel¥itelfi] window for forcing outputs is shown on
the left.

e TE | CPU

“warm Fleataet Rw. ‘ Cancel |

Close CMAnet % F 138 i N
3 R B s B O A T 4 s

Pressing the | Synchronisation button calls up the

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.
GRS VTN WP LS MM Clutches engage status|
W, KRR LS LS AR A S a RS GR630
M GR650 M%), M T HES) 5 LUK U B 5 1% AR A
B, —HERED, PR,
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Figure 106
| 106

4.3 Statistics

e The Master data management button is used to manage
. the Robot's master data. Every time a Zeroing operation is

l’ 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).

e Master data management %52 THAEHLZE AN ZAIEL
W, B Ut BRI AT S bR e AR, 1 EE
W, HAWE, LS4 Z PLC ( FILE & PLC
Py, NSNS SN (Import #2488 , AR fr 2 Hoth 1
AL 4% (Export #25E) .

it

‘ Mon

& M|L "“"’“’IE*‘“i A m‘,& . Pressing the Bl key calls up the statistics menu featuring a table

Production statistics

giving the following information:
1/3/2011 14:02

a0 e
Verman
Hirma

Moped

Fusl

140 48 M
2ane8 M
4 a0 &8EM

Laal

FTT T
4405 M
5 44 06 FM

Count

)
&
&

Lo T A MR AT LSRG G, SR B R R RS B

Program name Name of the program

Program name = EF4
First prod. = Production start time
First prod = AFEFFAART ]
Last prod. = Production end time
Last prod = ARSI )
Count = Number of parts processed
Count = AbPETE R LA
as . e Work T = Work time (number of parts x work cycle length)
HEERl o wonT = TAERE (LTI K)
Pause T = Pause time (Time elapsed between production
Figure 2407 start and end — Work time)
K 107 Pause T = FPEIS A (A B B0 B0 AR 5 LR I ) — AR
1)}
Product = Amount of product (paint) used (optional)
Product = BIWPrEE (BHR) GEH 1)

Figure 108
[ 108

e Pressing the Archive key calls up the BSIEURITR{dgY%E
dialogue box listing the previous days' statistics.

e PressLoad toload a previous statistics file

R Y N[\ PE L S tatistics archive RIRETEMREITENDI
TS5
o Jiili Load ma#ECARIHIGEH A
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2/3/2011 11:06

LET)

m!!mlbm
[ Ja “[a Ja [&a |8 [§eo]s sl e
Figure 109
& 109

Pressing the A key calls up the log menu featuring a table
containing a list of events that have occurred. Events are split
into three types:

INFO information

WARNING message advising caution ( A indicator on
yellow background); operation in progress is not stopped.
ERROR error message ( [l indicator on red
background); operation in progress is stopped.

The table features the following information:

Time = Time the event occurred.

Type = Type of event (INFO, WARNING, ERROR).
Code = Event's numerical ID code.

Source = Source of event

e Pressthe A box to reset the current event

ity A feg R S, SRR E R R
I —RFIFH . FED AT =3

=) 5!

i FEERE R (A R SRR, Aa
R R 1L

i s B (Il R B R RE, BIERAE

1k,

[ I P rp K S n R S B

Fif ] = SRR A R (]

KA = R (R, B, W)
HEARS = HOMHT ID S

IR = HAFHL

o miil A TZBER LUK ATS RE AL

59



AERE GelD) PLBABARARA A
CMA (WuHu) Robotics Co.,Ltd

A )
4.4.1 Axis messages (code 01) 3HiHE (%45 01)
40 A Value of parameter higher than The parameter you are trying to set is This error can only occur during axis
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
) . This error can only occur during axis
1002 | A | Parameter Outside the valid range | The parameter has not been accepted parameter setup
1003 | A Parameter c_annot_ be written while The parameter has not been accepted SW|_tch off the Robot's motors before
loop control is active saving new parameters

Table 8: Axis error messages

40 | A | HATEHRAEAL PRYCE BS HUE FL R IR ER XA AR S ER E R I
54 | A | HErELR DD PRCE 1S BUE LN IR BB D SN I S AR S O E I
1002 | A | 2408 1 A AETE GSHAREN AR R e S B B
1003 | A | BHHBGNE T HEG ZZH GBS TERAES BT FRALAERE DS

R 8 iR B

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

ot A A BE 1 2k R ARAD 01 MR s 2 B S T (B =9).

4.4.2 Trajectory messages (code 02) #iF{E2 ({XF 02)
01 | A |Axis # maximum speed exceeded The speed rgquested is higher than the top
speed for axis #.
’ . The speed requested is more than 50% Decrease execution speed
02 | | 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

0L | A | T Wi R R LA BT R

02 | B | R 1 e R 0 L B2 (T I A 50% | PTG T

03 T RS pyn

Y R Ty — R, A e
- MBS A RRET B, T | BT, RN ER T

o5 M | THLEAMRIEH WL L T g

X OB H T B
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B
B
w

Model messages (code 03) #EAI{ZE ({LL 03)

o1 [ [ery st e TroBTe T v osl | 1o aerd PR g doses
02 | | Entry orientation error :]'Zg gggns;:?;(gglgdm rotation speed (A,B,C) Lr;(g::it«i:gﬁesg;:ﬁTH 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 | | Model not initialized Not used

Table 10: Model messages

0L [MM | ERER T R OK.Y Z) S (T T B R, W ANELT TR

02 | | #EANZELR T B IR (XY, Z) BRI TR TR, JR/NEAT IR

03 | |BHfrEsR M8 N7 5 (CRe I YN} S

04 | |:BHEEHR HLEE NH 5 R INGE TS

05 | MM | f7sustiti b TR MLEAAR fECShL A A B 12

06 | | BEIaAL, F AL

% 10: BIE H

4.4.4

Transfer messages (code 04) &8 (X 04)

01 | | Component header empty Program file corrupted Delete the program and redo it

02 . Ptp program empty Program file corrupted Delete the program and redo it

03 A | Path program empty Program file corrupted Delete the program and redo it
Component header transfer Communication error between Ethernet and

o4 |8 timeout PLC Call customer support

05 . Path block transfer timeout gﬁgmunlcatlon error between Ethernet and Call customer support

06 . Ptp block transfer timeout I(:,:Egmunication error between Ethernet and Call customer support

Table 11: Transfer messages

o1 | |AfkcthE TR AR R AR P B 3L

02 | |PTPREFNZ TR AR TR AR P B B 3L

03 | |%% EERE T SRR TR AR PP 53R 2L

04 | | ArERSSCIE AR LA 5 PLC i R JR % PR R Gt

05 | | HamPuEEE LUK PLC i iRk JR % PR R Gt

o6 | |PTP Betkimint PAK 5 PLC il il JE B P EE R R G

& 11 L HE R

4.4.5

Teaching messages (code 05) ;RHIEE ({8 05)

o1 . Transfer buffer empty |(:‘:Egmunlcatlon error between Ethernet and | Call customer support
02 |l |indexing not consistent gg(n;munlcatlon 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 . 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)
06 | |Robot outside software limits You are 'teachmg trajectories outside the Keep within limits
machine's software limits
07 | | cCarousel notin position The carousel is not in the correct position Rotate the carousel one turn
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The motors must be switched on in order to

Switch on the motors

08 | | Rotate-piece device not powered use the rotate-piece device
Table 12: Teaching messages
01 | |fEmEHX AT LUK PLC i iRk JR % PR R Gt
02 | |&3IA—F LAK 5 PLC il il JH B P EEE RS
TAEX IR T A 21 8.2.4 P I BEISATIN NPT AR 5
03 | |#iksEkE 82.4.4 TR L INELERAE (LTR ik
))
04 | | muesisees Ej&ﬁtﬁ%%#ﬁilk*ﬁfﬁﬂpﬁﬁﬂﬁﬁy ke | 2 8.2.4.3 i fIA RIS B TP BR AT 3L
B S T e e 3 TERIEEAR LB R B L ik tEis | 20 8.2.4.4 b ik Bk 1L IR A2 3L
05 | | BRI RIEEEET U (LTR 350
06 |HM | WLE A RAL IETE/RBUR RS T B & R R AL PRIFAERALEL
07 | |HEAIEERNAE R IR RN B P e B el — ML
08 | |ieRdaR FiERE T A T 6 0 250 HR LA R FIOT RANLAE fE

F12: mHER

4.4.6 PTP messages (code 06) PTP (2 ({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 cainciding or
aligned points
Invalid plane instruction Make sure there are no coinciding or
o7 |18 < i
parameters aligned points
The E3 Step — key cannot be used during
08 . Plane cannot be executed the program test stage to test a PLANE
backwards . -
instruction
09 | |WAIT INPUT instruction timeout The maximum set time has e'f”‘psed 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 | |4k M L T R KRS B PTP F2 7
02 | |4 ErE I S I R T PTP 127
03 | |#H4HuT PATHHEL T R4 " PTP BT
04 TR RIS ARAHEH
05 TRIHE LS H ARAHEH
06 | | KEEIES S B DR R A B
07 | | EBTHIESSH TR A A I
08 | | Vidkd RhErEHIT B8 Step —i 4 A T W ki BL P i 4
s AI. %4::71 =) Ky ';'b/‘\l]‘ ‘FI Z‘\‘L 1 ] .
10 | | ATEsEE C HJ4G e HA e A H AJEH C WIMGThRE

X 13: PTP 524

- — - S o -~ kY

4.4.7 Automatic mode messages (code 07) BFIERIEE ((XH5 07)
Program designed for conveyor in hon- 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
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05 B Memory buffer full, cannot run Call customer support
program
06 A | Stop Cycle input triggered Check input operation
07 | |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 mode with | Run on one step
o8 | with anphook Y no hook lock-release, it means there is no
y hook in front of the Robot
N . ... | The program's first point is outside the set Redo the program
09 | | Positioning outside software limits 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
Tablel4: Automatic mode messages
o | |aps xR LR 2 T HHORAFLT, S 8.2.4.3 ik stz
i B PR gL .
Cycle start request with robot not TP HLE R
02 A | powered
&3 E syl ds AR B R
03 Hlds & ARAEH]
04 Pl A\ &5 ARAEH
05 | |EEGCE, ARisiriy IR S RS
06 | A | fFILIEERE NI KA N\
07 | | MiEEEaAR TP B AT B U S fnik B E A AN UL T 18 S B O H R AR
TN TERIERE PR, BRI, die | E—MEiEsT
v NEiEZ “ \o.
08 | | &SHEMARRS BUHLEE AT EE 4
09 | | BB TR ISR — A O R HIREIEF
s g i o AL, REEIT N HE L ER iH %
Tl BEL LTy & ﬁfﬂ REZT M HELERMLE | 78 PLC FHRASR
FRIIRER?
# 14: HEEA(E R

4.4.8

Conveyor messages (code 08) #iX$E{E 82 (XS 08)

The conveyor is going backwards

Make sure the conveyor is actually going

01 | |Negative speed forwards
02 Maximum speed exceeded Not used Decrease conveyor speed
03 A | Missed start Start request while the Robot is still carrying | Decrease conveyor speed
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 (I;\"oller distance less than start parameters set incorrectly or part roller not
istance ;
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,
07 A Hook missed by roller parameters set incorrectly or part roller not
suitable for conveyor
os | 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 | |t MR EEAE Rlis AT i DRI B 2 ) AT AT
02 i R R ARAEH P fiRAmit HEig L
03 B A TR, DL AIRIEEITBORERAE | MRk
; TEERIREAEA, S REE R, T | BRI s
04 A ¥ T N 5 5
IR LAY HEN B BB AE T A
. SR B WA ZREPNES, SHREAGHEE T
05 A ¥z SN 4 HE B8 ; NI g
RFHURE BN T IR VERENL R TC A
. ; W KEARE TR W R NES, SHEREAGHE T
06 A | BEVEENTETRKE . e e
RN TR TR R B B AL
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. s WP INEY, SHRREASHEE T
07 | A | RFEANET 1 VERE N S H £ SR T AT
08 | | HEEBH VRN, BEIA Y | RN Fe R IE B B R ALAY

& 15: LR R

4.4.9

Parameter messages (code 09) 2#E8

(4X85 09)

01

A

Parameter download with motors
at full torque

Switch off the motors before saving the
parameters

Table 16: Parameter messages

01 [ A [fEdbLTMERIET TS5 FR

| R4 MNP BRI

* 16: ZHIE R

4.4.10

Allocation messages (code 10) BEeE{E2 ({X#5 10)

01 Component header Not used
02 Path component Not used
03 Ptp component Not used
04 Conveyor Not used
Tablel7: Allocation messages

01 4113k AL
02 PeAZ AL ARAEH
03 PTP A4 ARAEH]
04 s ARAEH
KITEHERFL

4.4.11

Power messages (code 11) Z1/7;H8 (X#5 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.
06 . Axes not zeroed, cannot power Position transducer reading problem Call customer support
up
07 ] 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 ST
stopped the Robot being idle for too long
13 | | Robot /O not getting power ézﬁclftry 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
15 B | Axis # overcurrent imeout The rated current of the motor of axis # has | Check for mechanical obstacles, such as
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
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| Table 18: Power messages

K

0L | A |HEARAEGER E Ty YT BRI
02 | |#mAEshH 2% HEAE
03 | | ARRAEE EEAnEES
04 | A |EHmESS CAPV G R ER
05 |W |HEEEE AN, Tk AR | R e AU TR A ERERES LA
06 |M |4k EREE, Lk AR T e A A ENERE LR A
07 | M | kRS, T AR HR R TR T %8426 THNABES
08 | W |4 (e R B ERERES LA
SR R - T T T LRt T B Ja 7 I 40°C %}%M%%”ﬁ WEZRET) RBE
WO AT 7 WP R MR N, | FTIF00% T HEA B A&
10 | A | EwpmEREs B, b K A R 255 L
AT
N P T 7E ST A MBS T RE k&, B
11 | A | sshniE s R
| A |PEARHARET, BRI | AR A e, SR Re e b
i e fit
Tl BEENE RN 24V I AT A TR ERERES LA
RN EN L, oIt | G e i B )R A I R AR | B TerT
L PR
15 | | # ke R A T e B TIERE T UM S, I R
. 76 C R =T, BB BRI T iR | 8.4.2.2 o WIAHDVEh i 7 BefE
16 | | R EKERAL -

#* 18: #1158

4.4.1 PID controller messages (code 12) PID # #2358 (R4 12)

01

A

Maximum percentage error
exceeded

The PID controller associated with the
analogue output is unable to hold the set
value

Call customer support

Table 19: PID controller messages

01 |

A

AR T ROR IR 1 L

R B4 1) PID 2l g ok i i e

JA R ) R R G

% 19: PID #Z#%4 5 B

4.4.12 Hardware messages (code 13) i {EE (41X 13)

N I/0 modules inside electrical cabinet are Call customer support
01 A | Cannot find internal I/O module malfunctioning
02 A Cannot find encoder /O module The modu_le for synchro_nlzatlon with the Call customer support

conveyor is malfunctioning
03 A Cannot find Robot I/0O module Robot internal /0O 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 lljgzlljgle CPU battery, see Electrical cabinet
06 A Cannot find colour change 1/0 The colour change system accessory (CCO) | Call customer support
modules I/0 module is malfunctioning
07 A | cannot find scanner /O modules The scanner 1/0 module is malfunctioning Call customer support
(systems with AWPS only)

Table 20: Hardware messages
01 | A | JoiEHREINFE 10 Btk I (¥ P 17O A HR 2R K JRHIERE P R RSt
02 | A | kR EIH AL A 1/O R SRS BE A R A LR AR 2L JRHIERE P R RSt
03 | A | iEREINLEE AR 110 itk HLEE NN EB ) 110 FEHLR Ja IR P 3RS
04 | A | kB LR /O Rith ELA 1 B F(CAPV) B 11O REER 2535k R P R R G
05 | A |CPU MK FH CPU i, 27 Ui T
06 | A | TCiEREHA RSN 110 Bk Bt RS 110 KA Ja IR P 3RS
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| A | ksl 4 0 VO Hisk

| FRBLA K /O BEHRAL (AR AWPS D | JA R ) R R G

# 205 B

4.4.13 SSI messages (code 14) SSI{EE2 (X1 14)
On models GR630 and GR650, the position | Follow the synchronization procedure
A indicated by the axis position transducers described in section 8.4.2.6 Commands to
01 Encoder and resolver not (Encoder) does not match that indicated by | engage the main axes with the
. synchronized the Motors' resolver. Alarm when motors are | corresponding motors

switched on, warning message when
motors are switched off.

Table 21: SSI messages

A

01 S 85 S e AR R 2 ANE 5

7t GR630 5 GR650 ZUALAE A, HiffI4wiY
SEUE S LA IER AR IS A AN TR, HLES A
EARIARI g 7 A b, A _E AR H 7

==Y
=]

2% 8.4.2.6 WA K 45 ALy
U

5 8. EZLEN
TIEH

% 21: SSI 5 R

4.4.14 Jog messages (code 15) 2zifE 5 ({X#5 15)
The message appears during manual
01 A Limit reached movements when you reach the axis's

software limit

Table 22: Jog messages

01 | A FIIA PR

BF R T EAERT, FhEk

ﬁgﬂ:

AFRALRE A

* 22: REER

4.4.15 Deadman messages (code 16) FEIZ T EE (XL 16)
01 A Deadman pressed Information purpose only
02 A Deadman released Information purpose only

Table 23: Deadman messages

01 A FHEET

AU PR &

02 | A | FEMIF

B | ¢

U PR &

#* 23 TIEfER

4.4.16 EnDat auxiliary axes messages (code 17) EnDat f#Bi5{E 2 ({X53 17)
On G versions, the carousel has been Check the position displayed: if it is not
01 A Axis moved with Robot off, check | turned more than one turn with the electrical | consistent, re-zero the carousel once you

cabinet switched off

have positioned it correctly.

Table 24: EnDat auxiliary axes messages

01 A

Hlas NARMEREIZ S 1 124

£ GRS, FEREHERMREEILT, it

e H — e fir

KA E LR, WHRA
XHZF B HE

B, AEEMLIER)S

% 24: EnDat % Bhih{E B

4.4.17 Wash Cycle messages (code 18) IEigiEEEE ({X1S 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
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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
= M=ol FElRel =y L NE Ly FEFAS
on | A | mimsmasmie f‘iz@mﬁtﬂiﬁm LT, 3T — M @gﬁ?ﬁﬁﬁﬂ, 2l 8.4.54 T h iR HITE L
VeI K AT RE
02 | A | Hles AARMERE, UREIFBERR RINLARAERERT, WE) 7 — N PRIE R RLALAE fE
03 | A | AT AAETHUETER e E IR YNSEIL SN
04 | A | THUEIEI S HUES NAETEBLIEIA, S| — MG il K
05 | | i vERR TSR DA I 368 T i JA IR P 3RS
06 Hlds NARBEVE el & ARAEH

% 25 [HHIEIME 2

4.4.18

Rotate-Piece Device messages (code 21)

#arEiER (R 21)

The axis is unable to perform positioning

Check for mechanical obstacles

01 . Rotate-piece positioning timeout within the set range.
02 . Rotate-piece not set to zero The axis is unable to perform zero Check for mechanical obstacles
P positioning within the set range.
On version GR630 G, the rotate-piece Check the compressed air supply and make
. N 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
L . device locking-release pneumatic cylinder sure input 33 is working properly
04 | |Rotate-piece release timeout 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
. conveyor hook release system, the hook sure input 24 is working properly
06 | | Hook release timeout locking-release cylinder movement has not
been performed within the set time.
Table 26: Rotate-Piece Device messages
o1 |8 B & HE A TEBCERTRIAN, R TCiEREAT B e s o 28 R A AE R U RS
02 | |HaukknE TERERTIT, DT FE 2 75 7 1 DU
. £ GR630 G AHLas N, Fefei R BiUE-fa | RIS AR K 32 SHAE S LAFIE
03 B WA E e s,
B | reh e T B ) PR SR T o
X 7E GR630 G MHLEE A, Fed st BiE-n | I iR ga s R 1 33 SHAE 5 TIEIE
04 B W& TTIE A .
ol Kiidekidi T I P SR #
12 ST M5rh, HHC#% VN RS, A R4 SR 23 SHAE S TIEIE
05 | |EH8UEEN HE B AR TF SELAERE I (8] R 58083l |
1
12 ST M5rh, HHC# VN RS, KA R4 SR K 24 SHNES TIEIE
06 | |H:HrIre B AR TF AL R E I (8] R 58083 |
1
% 26 A WAL B

4.4.19

Carousel messages (code 20) #:#&{E8 (X1 20)

Check for mechanical obstacles

e The axis is unable to perform positioning
01 . Carousel positioning timeout within the set range
02 Carousel not set to zero Not used
. L The carousel is not in the position required | Rotate the carousel one turn
03 | | carousel notin position by the selected mode
04 A | Carousel inhibited by input The enabling input is off Make sure input 18 is working properly
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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
Carousel not in position after Carousel axis encoder reading error Call customer support
10 A zeroing
Table 27: Carousel messages
01 | |#8EE N FEBOEN I, B JCiESEAT e fr o 25 R A AE R U RS
02 AR B E % ARAEH
03 | |HafER TEGREAEA T, R AEE SR E e e Bl — e
04 | A | BEEABEAE] fERERI N TGS 5 Wik 18 SR LIEIEH
05 | A | LR T RIEEIT, HABNS LS N (R AR R AT 2 B
06 PR T IF AT AR
07 HEAT RS R A R ARAEH
08 A RE, BT HEAE ARAEH
09 HAMERW, TR ARAEH
10 | | FRETEEAR HE AL B ) A3 R JA IR P 3RS

27 Heft 5 R

4.4.20 Drag messages (code 23) #EHEE (1S 23)
01 | | Drag gripper timeout | Not used

Table 28: Drag messages

or [ [ X

* 28 (5B

4.4.21 Shuttle messages (code 24) #iEH{EE (1XHE 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 R E 75 AAEH]

02 A HLE AL ARAEH

03 eI RN R 72 ARAEH]

% 29: iz HUE 2

- - \ A Y ~ i .
4.4.22 Ethernet Communication messages (code 32)IAAMBETEE (XL
32)
Information on connection status with a
01 Robot connected to server program management terminal, if any
. Information on connection status with a
02 Robot disconnected from server f i
program management terminal, if any
) Information on connection status with a
03 Cannot find server

program management terminal, if any

04

Cannot connect to server

Information on connection status with a
program management terminal, if any

05

Addition not allowed during
teaching

The program cannot be added to the list
while the Robot is in teaching mode
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The program you want to add is not found in

06 No such program the Robot's files

o7 ||| program adec

08 Error adding program

09 | | 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 Pl NERe 2 IR 55 4 WARAFTERE, ST E & ERE R

02 P N5 RS s W T WERAFAER) T, S B 4m KERE B

03 TR B R 55 A% WRAELER) G, 578 B ERERE R

04 ToVEEAEIR S5 A WERAFAER) T, S5 B Zm KERE B

05 AN TCERAT I TERHAEAIT, FEF AP F R

06 TR L MBI PN N\ SR Th A TEAE

07 FEF BN TR DA IER B I ZIBAT 53R

08 IR R

09 | | KA DA Y e A R RZ A% PSR R S
10 H SN 512 b R T B s E IR E R

2 30: LUK {E B

4.4.23 Emergency messages (code 33) 212582 ({{#3 33)
01 Robot in emergency mode

02 Emergency cleared, reset

Table 31: Emergency messages

01 Hlas Nab T afsiat

02 SECHER, R

#* 31 2EE R

4.4.24 Pendant messages (code 34) "HEEE (RS 34)
01 Enabled Not used
02 Disabled Not used
03 Cannot close CMAnet with motors at full
torque
Table 32: Pendant messages
01 fiihe RAEH
02 ERd RAEH
03 RN EFAICRES T, T8 CMAnet

* 32 mHEER

4.4.25 Server Download messages (code 35) BRZEE T &2 (1XA3 35)

01 Pendant connected to download server Information

02 |[B | Error connecting to download server Switch the electrical cabinet back on
Pendant disconnected from download :

03 server Information

Table33: Server Download messages

01 AEES T RS A 58

02 | |5 TFRIRSHRCERb FH AT, b

03 AEES T HNS & C TSR (E¥=S

% 33 IS5 ds THE R
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4.5 Settings i¥&

Pressing the 2 key calls up the settings menu, which is, in turn, split into four submenus:
fe S AT DL B R, SRR T DAY AR 4 T
4.5.1 Gun (tool) coordinate system #& (T &) fr&

ceccsecccccccoES

Wi cycle

cocoooooooooooD

[ =

Averced
[m |m [m I [m |m [# sson [m sssi [ swich
Figure 110
K 110

Deserilon | FLANGIA
Aldegress] B idegress]  C ideg]

] 10 o0 1] o o

2Pint Distarce o

I

Figure 2511
K111

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:

AL EETENLAS A LT E 2k 16 4 x,y,z BFR &R, AL
207 8.3.1 M F S mEE.
AR S S 1IN

Description description of secondary coordinate system
ik T HEARKR R R
X(mm) x offset value
X i) w218
Y(mm) y offset value
Y A%
Z(mm) z offset value
Z imA1E
A(degrees) value of rotation with respect to y-axis
AHXS T Y Rhi e M A
B(degrees) value of rotation with respect to x-axis
AT X b TR A A
C(degrees) value of rotation with respect to z-axis
FAXT T Z b ke % i A
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 alighed
fans, Parallel indicates that the two fans are
parallel

(see example 3)

Distance between the nozzles of two guns
(see example 3)
PN IR (S8R 3)

Press the Change key to edit the settings of the
secondary coordinate system selected. ThelJJiEdl
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 RIRBHCIHI T O R A TR AT G o R INRE 5
A Y TR AR R R AE

o il T A LLSEHUG W R AR RS RIEATIE F L fE

o iy TR DURRLLE AR BR R I AT T RAR RS A, 244
SRR I A 0 A7 LR O AR R R

o TR T LIRS AT RAF -
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4.5.2 Sample gun (tool) coordinate system setup Bt (TE) MFRRHIE

&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

Syt SRR RS T
Y=-132.8

Z=3415

AL, HEANIRLL S B Ak R () 1
HE B

A NS A L )
e A 0 ot Desciplion | EREMLIN

o A6 s ] ] L]

’ | {  frn] ¥ fron] Z jron] Aldegpens) B (deginei]  Cidegl
R 'I 3

= O ) ELTE T — PinDitonce | 0

EXAMPLE 2:7x% 2:
. . o With gun mounted as illustrated on the
' N left, set:
Z=170.7
Y=33
B = 45° (rotation with respect to x-axis)

A0 e B TR IR 2 2
Z=170.7

Y=33

B = 45° (FiXIF X Hhljie %)

0 o Diescrighion | M50

o) [ Z o) Aldepoe] B idegiees]  Cideg
o a3 1202 ] 45 0

z ELTE T — PinDitonce | 0

= | =

72



WmERBE GelD P NEARARA A
CMA (WuHu) Robotics Co.,Ltd

EXAMPLE 3:7~% 3:

With two guns mounted as illustrated
on the left, set:
Y =-57.5
. Z=163.5
T 2 Gun Mode = Parallel
l [ 2 Gun Distance = 100

1438

ARG I 7 v i ) 22 2B I

Y =-57.5
Z=163.5

2 Gun Mode = “FA4T
2 Gun Distance = 100
ool

L Descrgton | VIPER

0 - | |
+=|I| [E @ l Kiml  Yim)  Ziem)  Altegee) B(depee) Cide)
aq T ] s25 || 1638 n ] ]
—t L == =
1 —
| o 0 o o [ W (R =] 2PatDiorse | 100

© JU ‘. | ___

EXAMPLE 4:7~4 4:

Guns with fan aligned, set 2 Gun
mode = Align

WAL TR X 55, B 2 Gun mode
=Align Xt 5%
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4.5.3 User parameters Fl P& #

mlm mmlemlE m;l&m‘q&m‘
User parameters Save
Took

| Vam b -

0 ['] &l

7 0

03 0 JN, 1. COMP_RUN, 2 TE.

M 1 TRIGGER DELAY

LR Ues pasamstert

0% 0

07 [}

B 0

-] 0

0 0

n ']

12 '] Washig cye

13 ']

14 ']

15 [}

1% 1 END CYULE PULSE jma)

17 0 END CrOLE PULSE HARDSHAKE =

1% 0 LI

L) 0 Advarced
$lelalr] —
" [ [m [ [ [ [0 g [ B oot [ 18 oich |

Figure 26112
K 112

GUN

ATOMIZ.

Parameter (ID) 1

Figure 113
113

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
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.

PP AT A BLR S 4003k AT G -

01 WIFEITIFIER DRE: WM 5 248 55 2 AT I Ja e i — BLf
[ETTF. (B iE ta i)

02 ZALE S RHISERT . Z A0 7 EEAEWTAE % P S i — Bt
[BISCH . (B ER e

03 EpefiaX: Fpel KRS H IR B ERR, R,
BB N 05 Swie s hl F L TR, WEN 1 ERFHMEN
RRaLm i, —HfH . WEN 2, EREFEA N .

04 E 2 ool kiR B H%E B flok 5 B WK s) 1)
BE I 1]

05 PID filt i IERT: PID 75 il 5 45 2 figh & ZE I

06 PID fRAEWMALLEIR: £ PLC WNAZS T INEfE FiE =
8] o

07 FLIBATEEN . FENLEE AT P2 (5 1138 B — 5 58 1 fe K ]
i, KRN, (WEA 0K, IhaeZtH)

08 TAEIXIkfigE: Hlgs N TIEXIEszhfige, L FSEHTE
SHLEE N DAZRAE X IR AN TAER AT N AR . — B EANEF S
FHLEE NI BN e e B DX, 47 A 4k 2 [R] B L8 15
1EiE5h.  CYEE N O, HThAsb: 5l

09 TAEXIk X+: S 2% 08

10 TAEX I, X-: 2% 2% 08

11 TAEXI Y+: Z[%Z% 08

12 TAEXIK Y-: Z R Z% 08

13 TAEXIK z+: Z %23 08

14 TAEX K Z-: S 45508

15 SEhJFRfdRe: KILSEORE N 1 nTUMER S AN T
HIHLES NS -

16 TEIRGE A fkph: B ARATAE O M v LLERL2S N PG IR 45 R )
AR E R K CGRAL ms)

17 PRk E F: WS EUH T3 BRI 4 R kb5 42 F
SR, — L R R iR TS S e AR R,
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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 UGWIEEANSHUY, MRS HGAE R LIRS S R A

TEAE
R ORAR T LUME R U S U E AL

There are four available wash cycles, which are associated
with a special program and attributed properties for the

Figure 114
K 114

4.5.4 Wash Cycles ;&% &I
[ ) D e P Y=

Washing cycle 1 -| = T |
& Took
\Wiashing cycln path
WASH ema 5 I
‘Wiazhing bype
[wruT e =]

Uses pusamatest ‘
10| Dostsarorn [ Vakee =
M GUNON [
0@ WASHING PRESSURE 0

ns 1]

" 0 Wik cpcle.

® 0 |

o L]

1 il -

4 I Advanced
|Er |Ea| |

(m Jm Ju J& & [§ [#eoofw woilm s

Figure 115
K 115

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
program must be the PTP type).

Hlas AAT DYAS T RS BEOE 28, BN VR A B i 22 — M
WIRE P AR IR VE . AP MR 10 B 2 AT I 2 B0 16,
JE AR H0N 8.

FEFEGRARFIE T, CERAR VR E (1, 2, 3, 4

s ON FHL AT LORE s PR Al BE -

g e AT CAEHTIR VR IR (REF LA PTP A2
FF) .
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INPUT J

L

WASH POS. | |

GUN !

Figure 116
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‘wnshing tipe

=

10| Dsecisers [ veoe a2

m LN 0N ]
Q| WASHING PRESSURE L
[ix] WASHING TIME

™ N CYCLES FOR AUTOMATIC RELOAD

]
ococoooccooo

w0 o "
4] |+

Figure 117
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n CART POSITIVE LIMIT
17 CART MEGATIVE LINIT
13 CART DISABLE

14 BALK, CYLLE

1% STOP INSTRUCTION

— 0

Figure 118
K 118

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.
01 GUN ON: If set to any value other than 0, the gun is
activated once the washing position is reached.

02 WASHING PRESSURE: Value taken by the first analogue
output during washing (normally used to determine pump
pressure).

03 GUN MAX TIME: Maximum gun opening time regardless of
washing request input.

MR TR IET R, PR TE BRI A B ) 24

i N AEI

FEIE THONTE VORI, 7 EALE A R BR SN 37 5R
B =) R [ NP T B [ N B R e G B R e W B
o HHENETAE AR, WM LS T, HlasA
B—EHATERAE, BEIZMAG SHIEE.

01 WHAEFTIT: WIRE V¥ —HFE 0, —HHLEANFIEIE AL
B, BRI

02 jiPfelk /7. iEUEm, MM ERTE CEEHTHER
£ .

03 Wit i KATIFIS (] Wit R MITIFIS [A], AN R i K
NS

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.

LU 2 500 e A BRI i A SR B A — 19

11 R /R A AR R AL

12 AR R 2 AR AL

13 R /R A A RS BE

14 REIEA: R B EARATAR TG, EREEAE RS, KT
JR R RIE VAR 1847 I B AR ST T D RE

15 {#1E4R4: EIFTREF T, ERER IR 2 R iR B
TR AL Vet AT -
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WASH POS.

GUN

Parameter (ID)

Figure 119
119

&

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.

NN IS

FESET I R TE Vel 3h h, Hlas NAEBTR BRI T E, %
Vel K A S BGTE  HLas NAETE BE AL B 1IN 18] i — NI 8] 2 Ak
S, — HRCERIRE RS, HLEE AR R IR H I AR,

03 JHVEMT ). HLES NAEIE Vel R AT e B [

04 HENINEAT IR AL HLEF NAEIZATIE Velm2A Al 5 22 56 B i
IR IREL -
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Washing type

CMA COLOR CHANGE SYSTE M

Kl

10 | Descrizione | Walore o
0} whSHING PRESSURE

02 SOLYENT TIME

03 ELOWING TIME

04 N CYCLES SOLVENT-BLOWING

05 LOADING TIME

(=)
&
ocooooooooo

Figure 120
Kl 120

WASHPOS. | L
GUN 1 L
AIR S S
sovent [T S
cooourR  __ [ 1_

Parameter (ID) 3 3 3 &« 5>

Figure 121
121

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

1D, I Descrizione I Walore = i
o1 WASHING PRESSURE
0z QICK VaALVE PRESENCE

=
=)
coocoocooooo

B P e R P— - hd
4| | »
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Washing type

FLEACUNTROL COLOR CHANGE 5YSTEM =l
IDX_| Descrizione [ vdee =
01 WASHING PRESSUIRE 0

02 GICKVALVE PRESENCE 0

03 0

04 0

i 0

0 0 |
07 0

08 0

if] 0

T H 52
< |»

Figure 123
K 123

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 # s 2 4¢

£ CMA-KR GV F, EIEEPATHAFREFES, 259 [A]
HIL BB, BRI B A EeE. TS % 8.2.3.3
W ESNERN S EOR T, — B LS N BAE VAL
B, et RG0SR R R IR A8 B T T O — R IR
o ZIRBEAE 04 EH-RSIEA R B ST R E -

02 VAT B s I IRFT T (I ).

03 WA ITE]: =S R RIS .

04 HEH-SIFIRREL: 2 [AEFIAZ B IEI AL

05 AnZRmrTa]: Bt hnkad el

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 #:ff, 2 4¢

I VRN T & B Wagner — Intellimix BHARL & R4
02 PRE A ERE MR ZERENIE 0 ME, Fon fAEFK
78
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FLEX CONTROL COLOR CHANGE SYSTEM
FLEX #ZHl#t A%

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

s

ZTE VRN ) T %8 Wagner —Flex 2 #I AR B R4

Figure 124 —HEWRKE, il Save TR E KRG,
i 124

4.5.1 Advanced settings =ik &

Advanced settings ]
e e | - | e If you press the /Advanced key, you will be prompted
v oo == to enter the password granting access to the Robot's
o e e | s | advanced settings, which can be edited by CMA
. = s oy | comee | technical personnel only.
— o ]| [ o R FRRGIREE, TR EEA W DU AT
e R H, R P CMA BR A BT

i
z
H
Lxl
:

]
I

Figure 125
] 125
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