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6. ELECTRICAL CONNECTION B 5 &R

6.1. Introduction 9148

6.1.1 Description of the Electrical Cabinet E#E15 Rf

g The devices that can be seen on the outside
ﬂ ﬂc of the PATH version electrical cabinet are:

A) ON/OFF switch HLKEJF 2%

B) Hour meter A== [ 11 2%

C) Main Control Panel =E#% il ik

D) Notused Af#

E) USB port, Ethernet port USB 2,
PAK W 42

F) Display 8,4” 8.4 <] Wir#s

PATH = Self learning programming
PATH=H %% ) f 2

Figurel:Electrical Cabinet exterior PATH
PATH RAS AR AU
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The devices that can be seen on the outside
of the PATH/PTP version electrical cabinet
are:

PATH / PTP AR LA AR50 45
A) ON/OFF switch HLAE 5%
B) Hour meter A== i ] 111 2%
C) Main Control Panel =42 il T #
D) Not used i ff]
E) USB port, Ethernet portUSB [,
LUK P I
F) Pendant 7R# &

PTP = Point To Point programming
PTP=ri 2 fi g fE

Figure 2:Electrical Cabinet exterior PATH/PTP
PATH/PTP Jix A Fi A FELAE AP

The devices that can be seen on the outside
of the APS version electrical cabinet are:

APS FRAS HE A [ A0 5

A) ON/OFF switch HiHi %
. 5 B) Hour meter it%#s
C) Main Control Panel =42 il Tfi #
D) Manual Control Panel 242 il i #i
E) USB port, Ethernet port USB #2211,
PAK 2 1
c F) Display 177 17 <} &~ %%

APS = Automatic Painting System
APS = HZIWHR RS

Figure3:Electrical Cabinet exterior APS
APS A HAE AP
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Figure 4 :Electrical Cabinet internal
LA P9 78

The main parts inside the electrical cabinet are:

FEL AL P 0 1 B A

A) Isolation transformer (optional) B s AR R 2% (ATIE)
B) 10x38 380VAC fuse group 10x38 380VAC 4 thr#s
C) Industrial PC T4

D) 24VDC lamellar fuse group 24VDC R OR [ 22
E) 1/0 (Input Output) board assembly 10 Chn Nt

F) Safety PLC %4 PLC

G) Forced ventilation J& 7738 KR

H) Interface terminal blocks B2 1

I) Bank of Drives X4 H R
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6.1.2 Technical specifications AR 4§

0299

0300 0301

0330

Wiring diagram $%
A

01-QE-0299/01

01-QE-0300/01 | 01-QE-0301/01

01-QE-0330/01

Dimensions X~

700x1000x500mm

1000x1000x500

Weight B &

180 Kg

200 Kg 250 Kg

250 Kg

Power supply fi H,

3x400V 50/60 Hz

P

Installed power ¢

3.25 kVA

5kVA

Starting current at
400V
400V I} (1) 3 3l H

o
ik

2A

10A

Workplace
temperature range
ARG B B Ve

5° #| 40°C

Storage temperature
range
A7 A i 230

—25° 3| 55°C

6-axis GR series
robots that can be
used in conjunction
& HE 6 4h
GR ZJHlés A

GR630,GR650

GR6160

GRNJ163.1

Maximum number
of axes

OISR

Programming 2 2
7730

PATH/PTP

PATH/PTP | PATH/PTP/AP

S

PATH/PTP/AP
S

Table 1: Technical specifications # 1: FAFH

Rev .1.0
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6.1.3 Options i£IR

SCHEME %1
REVISION {£1]

AXES #j

interface)HMI AHL A H

Transformer 2% % #%

Measuring sensors | &

f g e

\entilation i/ XL

ATEX rotate-piece A

Synch. With conveyor

EGALAL

E SR

Speed referenc % &

Anti-collision joint [j##

N

Carousel safety mat Ji

FEAR Iy 2 e i

System management &

ARG

m QO

5 35 35 S
X
s3]

=

m

Only for models 630/650 type ST or
G RiEH ML 630/650 2 ST 5 G

For models 630/650 & F Al %Y
630/650

For models 6100 i& FIALZ 6100 Kk

O W W Of|lFr O W OO0 O W OoOjJ]vw © N O

For models NJ 16 3.1 i& F 1% NJ 16
3.1

Revision No. iz 45

ST version (6 axes)ST i (6 i)

ST version with RP (7 axe)ST 4
RP (7 axe)

G version with carousel Bt & jigi% &
MG RRA

Y1

STC version with Y axis BB Y #lif1
STC [IRRAS

Mobile Panel (PATH + PTP

Rev .1.0
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programming) # 2} Il #k ( PATH
+PTP Zwf%)

Display 8,4” with connector prepared
for Mobile Panel

= 8,4 ~T Ry, WA SR %R
a5
Display 8,4” sch 299 (prog. PATH) o
Display 17 sch 300-301-330 (prog.

D APS) 778 8,4 “SCH 299 ( prog.
PATH) . & /x4 17”7 SCH
300-301-330 ( prog. PATH)
Mobile Panel + Display (PATH +

£ PTP + APS programming)

Bahfitk+o~%s (PATH PTP APS
YRFE)

Isolation Transformer b7 2525 1 2%

Leuze measuring sensors Leuze Jll &

L e s
Leuze measuring sensors with tilt
|1

detection (3D)
KGR} ) 57 5 W B AR s (3D)

Forced ventilation 5% il i JX,

Air-conditioning unit %% 35 &

ATEX Rotate-piece sensors ATEX JjE
B AR IR

Synchronization ~ with  conveyor
(SINCONV) [l 5 # & Wl
(SINCONV)

Analogic  speed  reference  for
terminals X} T %0 25 LU 5 %

Anti-collision joint [ filf-4 <15

Carousel safety mat control unit jig#
2 AR o

Absolute  encoder for  system
management I R 40 #4854 4
i %

1. Options that do not apply to the scheme0299 % I A<i& ] T-#% = 0299

2. Option applies only to the schema0299 1% 11 i ] T-#i =, 0299
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6.1.4 Symbols adopted FS-i}iER

The following symbols are used here in:

KHFF ST R:
Symbol | Description f#iiA
g

PROHIBITION %1k

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

A AR SR A RS T A LSRR AT g S B F R A, Bk
SRR

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

A AR R ) A A 7 L AT T U

A

WARNING %4
Sections marked with this symbol describe operations that can lead to hazardous
situations if not carried out correctly.

A bR G B A B TR I ERAE, WRANRE LT, AT RE S BUBRE LR E

And the following conventions are adopted

KA B

AUTO - TEACH.

- White writing on a black background refers to a

_control found on the Robot's control panel.
BEAERBOEREA O TRLREZENEA
A AR R A A

Add .
LIST .
REC .
Speed

Spraying distance

Edit Out .

Writing on a grey, blue or red background refers
to buttons to be pressed on the Robot pendant
touch screen display.
K BB AT SRR UUZ L8 AR 2L
i EAAE T A

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

VAR 15 5 AR 25 R s E L& N on B0 e
ko

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

Rev .1.0
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display.
FERE TS 5 BR8P R RN R B& b L
R TERE
» Press the STOP button to stop the One or more arrows indicate an action or a series
machine immediately. of actions that the operator is required to perform
> K STOP B ZIHL 2 A1 ~inorder to follow a procedure.

e

AR RS R T B IR AR
THRAE.

6.2. General safety standards £ AL &7

MANDATORY ACTION

sef 1) 12 it

Work on the electrical system's equipment can only be carried out - in accordance with
electro technical standards - by an electrician, or by a trained person under the
supervision of an electrician.

IR TEORPRUE, ARG HIZAT R BE L E T E T2l By A
AR,

Only use tools that are suitable for the maintenance and repair work. When working on
electrical parts, only use tools insulated against electricity.

REEM & @& i T AT RIFMAEB TR, X R ey, AR fE ] s
ZTH.

Make sure the facility's earthing system is in proper working order.

B PR BB I R GE AL T 1R AR .

If the electrical control unit in which the 's electrical connections will be made does not
have a residual current device already, install a thermomagnetic RCD set to 0.500 mA
(1An) featuring marking showing conformity to international standards.
AR AL A NEFL B AR oA IR ORI A%, 2 e AL LR AP 28 B
0.500 mA(IAN) bR AR A B BRpn it o

Check that the voltage and frequency of the main power line to which this to be
connected matches the machine's ratings.

R iz rR 2R, DUE TV ATL & N e B 122 1 R e A A 55 A1 s O 80 (A DL I
Cable raceways and the actual connecting cables must be made from flame-retardant
insulating material and have at least an IP40 protection rating.

F, 255 P 2 0 TSI B 1 2 PR 6 U PR A R I A, B P S /b Ny
IP40,

If the robot is too far from the main electrical cabinet, it is advisable to install a stop
device near the actual machine, which can also be used for emergency stops.

Rev .1.0
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AN SR VAL A8 N 2 HAE ROz, S U S B B 6 I 22 2 — M 1k & AT DA
KafFik.

When installing more than one machine of this kind, the electrical system must be
designed and built so that each can be used separately without the other adjacent
Robots constituting a hazard or hindrance to operators.

MEARIR L PG, ARG ATHAT Bt i iE DRSS T ALEs A aT
CASAAASE T, 1 AN 2 0 AR QB HLAS A B SE By 5 44 B

Install cabling in areas where there are no hazards of a mechanical nature (such as
impact from vehicles like lift trucks).

LRATL AL B HUMIE UG R (Bl X fs2m) - B X

Make connections in a professional manner following the instructions given in section.

ALV 7 Nz R 6.3.4 b as i B B A U

The power supply wires and earth cable must be connected directly to the top of the electrical
cabinet's main switch.

F Y 0 RT3 1 24 200 L T 1 30 LR T T S ) TS

The terminal for connecting the earth cable is coloured yellow and green.

P T IEFE R 1) 28 3m 9 s 2

6.3.Connections %1%

6.3.1. Transport iZ4i

To move the electrical cabinet, use a forklift
| truck to lift it off the pallet and place on the floor
¥ 5l AR 75 BT & 1 RN A R 28 S T
S RO E e

Forklift load capacity, minimum 300Kg
XA AR /N 300 T 92
Maximum width between forks: 700mm
Mk Z A R FE B 700 2K

Figure5:Electrical Cabinet move with
forklift
M X R s

Rev .1.0
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Only for models 0300,0301,0330 once placed on
the floor, it can be used a pallet truck to move
them and locate them in their final position

HEAE 7Y 5y 0300,0301,0330, Ji & 7EHL E Al LA
15 LA S 22 7 5 2 01 OB B e 25 O

Figure6:Electrical Cabinet move with pallet

truck

SRR E 2N

MANDATORY ACTION &1 1 it

Follow the instructions given in section under point 5.2 Safety rules for
lifting and handling a load

FETE T 5.2 fUA TS AN AL 2R A7 2 11 22 4000 P9 25 1T B

Ly = o

6.3.2.Installation &3

MANDATORY ACTION 58 i #: 4
The electrical cabinet must be placed outside the safeguarded space, i.e. the
space defined by the perimeter safeguarding devices

HIE L AUREAEINRE R &RPBRIXE, fline O ERFEE.

MANDATORY ACTION i it it

The electrical cabinet must not be placed outdoors

AR AN RETRCE AL T 4b

The electrical cabinet must be positioned so that the Robot can be seen when the
operator is standing in front of the control panel

HIAE DA Z0TE A7, AT (S8 445 ' 57 ol 2 42 o) AR PR T P AL 28 N

Do not place anything in front of the electrical cabinet: always leave enough clear
space in front of the electrical cabinet so that the control panel is always easy to
reach

ANEERGAT AR ) ity TECEAE FEAE BT - DRAIE FAR F A7 2 0% 1) 73 18] LU AT DA% 5 fid il 3]
$2 il [ B - The electrical cabinet must be kept locked at all times while the machine
is being used, and the keys must be kept by the electrician

MPLES AR B e R AR M, HAR AR ORAF BT, JF HA R e A0 TN 53 R

Rev .1.0
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When positioning the electrical cabinet, bear in

Figure7:Installation, version with forced ventilation o

i il 3 IR AR 1) 22 2

mind the spaces to be kept clear, which are
marked with hatching.
In the forced ventilation version:

to the left of the electrical cabinet as this
is where the fan’s air intake, USB and
Ethernet ports are located

at the front, to allow the door to be opened
on the rightto allow the door to open fully
In the air-conditioned version:

on the left of the electrical cabinet as
that’s where the USB and Ethernet ports
are located

at the front to allow the door to be opened
on the right to allow the door to be opened
fully and to inspect the conditioning unit

AR S A B, 2O PR R X, bR
CTE B B84
55 i) 368 PR P Rl AR
o LS Ao it 2 XU Rt < 1T, USB ATRA
K WX ity A 1240
JERTMH, CARVFFTH]
TEATL AL AT

space

7
N
N
2

Figure 8:Installation, version with air conditioning

17 2 U ARCAS ) 20

FEA 2 I I RRAS:
£ HEFR) ZE AR ik Fe v (7 USB AlTEA
yNGEINEDAS A

FEHITH, BLACVRTIRT]
MUV 5E 23T, It il
|
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The electrical cabinet features the following signs:

HUAE A DL I ARk
No unauthorized personnel are allowed to use the
machine
VIETATO L'USO REFZHUIIN AAIFE LA

DELLA MACCHINA

alle persone
non auvtonzzate

Figure9:Signs: No unauthorized
personnel to use machine

PRl REBN BRI

IMPIANTI ELETTRICI
SOTTO TENSIONE

Figure 10:Signs: Live electrical systems
iR IR RS

Do not use water to put out fires

SRR KRN KK

Figurell:Signs: Do not use water to put
out fires

B 11: Rl ZEIRARIZCRIN KO K
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6.3.3. Connecting earth cables #h%k %15

ZONE 1/2 SECURE ZONE

Cable C

I Cable B I Cable A

_f_ Ground B — GI’OUI’Id A

» Uesa10mm2 yellow/green wire to connect the ~ Connect the electrical cabinet's earthing
Robot body to an Earthing point (Cable B) bar to an earthing point using a cable with

> F 10 mid S 2 M 2 A A a cross-sectional area of at least 2.5mm 2
?; e (IEEQE B%) kL AR in accordance with EN 60079 (CABLE A)

P PG 22 B s 2 b, A ) ) 3 425 Fl 20
B A E /DN 25 mm 2 HEE EN
60079 FrifE (HLZE A)




CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 23 of 113

6.3.3.1. Equipotential connection GR630 GR650 GR6100 GR6160

6.3.3.1.ZH {iiE ¥ GR630 GR650 GR6100 GR6160

Cable C comes fitted inside the Robot's cable sheathing. The end inside the Robot is already
connected, the end inside the cabinet is connected by inserting the X3m plug of the robot-panel
connecting cable into the X3f socket on the panel.

R C ZORANLE N HRZET BN, SPLEAARRN R D, A 5P A BT
A i B AS X3F (3 R AN B HE R 48 X3M Sk IE L

6.3.3.2. Equipotential connection GR NJ 16

6.3.3.2. F B \[FE#E GR NJ 16

MANDATORY ACTION

S P IR

The cable C is not contained in the set of supplied cables for connection between
the electrical panel and Robot, it is therefore necessary to provide for connection
of a yellow / green cable from 10mmz2, between the robot body and the
equipotential bonding bar to inside the enclosure.

S5 C AMUEE T RIEMPLEE N R FEZE RSN, RN R
1t 10mm2 3 o o AL a8 A AR S S5 AR A
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6.3.4. Connecting to power supply F B4k

» Connect the power supply cable directly to
the QS1 switch, the neutral wire is not
needed

» Connect the yellow/green earth wire to
terminal X1

> HJRECEEIERS] QS Wit as b, Hhik
LA T BOER
> FER MR B X1 L T

NOTA: The cross-sectional area of the wires
must be at least 2.5mm?

IR T SRR BE A 2.5 mm?

Figurel2:Power supply connection

MANDATORY ACTION &t i3 i

All connecting wires (phases + earth) must be connected so that there is no
chance of them being torn out or damaged in any way.

P SR L O Ze+HiZl) IMAUERE, IR ENTRA Wi BT T Hik .
More specifically, the power cord must be located in an area where it is not
going to be run over by vehicles and lifting equipment, which could cut or
damage the wire's insulation under their weight as they are being operated, or
get caught on the actual cable and tear it out, which would present a serious
electrocution hazard.

HEARH, BRI TR E AR R R IS AT X AR
AN E A A X, BRI AT I I A7 AT 4 3 B B U T DL 8 25
SRR, BB SR e 4 L A b, TR R H A R e

Feed the power cable in from the top inside ducting providing protection from
damage of a mechanical nature or inside cable raceways in the ground..

6.3.4.1.Warnings for the version without transformer

6.3.4.1. T [EFRAKES

The control box version without transformer can only be used in distribution systems TT and
TN(three-phase systems with neutral earthed).

FELAE AN B 2 A8 e B RS R BEAE TT A1 TN (R e i =M R 50 It RG] .
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WARNING &4

A In the version without transformer is charged to the 'end user to establish a
- system of protection against direct and indirect contacts to be installed up

stream of the main switchQS1

ToRR B AR IR B hCAN T de 2% 7 @S2 P 1 B R A (R R A QS b i
BT R RS

If as a system of protection against direct and indirect contacts acircu it breaker
is used must be only B-type(sensitive AC / DC according to IEC60755).

A RN LR ) e o O % 8 R 47 ) R G 0 A e ] B BL(BBURR AC /
DC R4 1IEC 60755 )

Use differential calibration of the fault current>=0.300mAand exposure time' intervention
adjustable>100ms.
IR FL A9 FEL > =0.300mA LU 23 FL B/ ] > 100ms.

6.3.4.2.Selection of the supply voltage (version with transformer)

6.3.4.2. [RETLEFIEE (REZEEIRRA)

» Select the primary winding on the T21
transformer that best suits the available
mains voltage. To do this, move the set
of three wires 2.2, 2.5, 2.8 onto the
terminals marking the most suitable
voltage, choosing from 200, 220,
380,400 and 415V

> (ET21 LAk BV oe] L iidE &
(P AT R . BRI — i,
—IH =R 2.2, 2.5, 2.8 LA
Uiph 0 B A0 FLUE -, A 200,
220, 380, 400 Fil 415V ik

Figure13:Collegamen to alimentazione

YR 1%

MANDATORY ACTION i it

Transformer must be used in IT mains ( neutral not connected to the earth) or
TN-S mains with grounded phase conductor and protective ground conductor.
BRI ULAER 1T RS (hYEgA ) B0 A B AR 4 42
Hi ) TN-S $eHh 24t
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6.3.5.Connecting the pendant (only PTP version)

6.3.5. " =EAERE (PTP hRA)

Only with the PTP version cabinet
& T PTP ARA ) HEAR
» Connect the pendant's red cable to the
socket on the door on the cabinet

front.
> BRSO o A RN ]
SHEGH A0

Figurel4:.Connecting the pendant
EEPZIIE
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6.3.6.Connecting the Robot ZE#EH1 28 A

6.3.6.1.Connecting models GR630 GR650 GR6160 (control boxes

299-300-301)

6.3.6.1.GR630 GR650 GR6160 (¥Z#l& 299-300-301)#H1BY HiEHE

>

Figurel5:Connecting the Robot
EEELIIRIN

Connect the motor feedback cables (green)
to the relevant connectors on top of the
drives, as specified in greater detail below.
G hh 2 2 (4 1) 14 43 38 X 1) 4 THL 50 F) A N2
i1, A BRI E .

Connect the Robot's motor cables (orange)
as illustrated and as specified in greater
detail in tables 2, 3, 4 and 5 below.

Fix the cable to the drive with the
appropriate clamp, making sure there is
contact between the shielding and the cable
tie

Also connect the axis 4-5-6 brake cable F2
to the X4 connectors (for models 650-6100
only) as specified in greater detail in tables
2, 3,4 and 5 below.

LS NHIzh 12k (Fste) DL, VEgIA

WNFE2, £33, K4 ME 5.

IX )28 1K 50 77 2% ] 58 70 IR Bl 2% 1B 5 4

e £ FEL 28 ) i 2 R A A T S

4-5-6 BRI L F2 iR R X4 Edkin T
(ffiFH 575 650-6100) , TEAI/ 48 3%

2. £3. FA4MES,

Figureg16:Connecting the Robot >
IEEILIIRIN
>
>
Rev .1.0
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» Connect the Signals cable to connector X3f
on the electrical cabinet.

> (55L& 5H N X3f &,

Figurel7:Connecting the Robot
EEPIR TN
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Signals cable connected.

By connecting this connector, the earth
connection between the electrical cabinet and the
robot is guaranteed, as described in paragrap

SORINER . BRI EBOERES, RUERE
APLES N Z B BB 20E %, tn 6.3.3 Bkt
ISR ik

Figure 18: Connect the Robot

L IREIN

The Robot's drives can control one or two
axes.

"Double" drives have two connectors for
the motors and two connectors for the
brakes.

The motor connectors are X5A and X5B.
The brake connectors are X4A and X4B.
X1 X2 There are also two slots for inserting the
motor feedback I/0O module

HLAS N B Aa] B SR 5 25 ] DA3s i) — 21 35 A~
Bl o

I X I8 38 AA] AR DR 3 2% A N B B 4 i o0 ) 0
A ELATURH o B 2k it 1

A AR ML F X5A A1 X5B.

1 355 1~ X4A F1 X4B.

AP EREH TR ANBEIURm |/ O %
B,

X5A

Figure19:Connecting the Robot
LA A
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6-axis GR series

The following tables specify the cable connections to the respective Drives The tables differ
according to the panel model, number of axes and Robot model.

TR E S E R BRI N R B A8 o IRYE AR R BE LS NS HANE], R
A A AR ] o
01-QE-0299/xx and 01-QE-0300/xx panel:

Models:GR630-650 ST (6 axes)

Drive JXz)j#& GF41 GF81 GF121
X5A X5B X6A | X5&B X5A X5B
Motor cable M1 M2 M3 M4 M5 M6
L FL R
X4A X4B X4A | X4B X4A X4B
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
1 1) FEL 4 )
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2
Feedback cable El E2 E3 E4 E5 E6
LS
Table2: Drive Connections for GR630-650 ST (6 axes) & 2: GR630-650 ST (6 axes)Ikz)) %%
EhE
Models: GR630-650 ST + RP (7 axes)
Drive IRz #% GF41 GF81 GF121 GF141
X5A X5B X6A | X5B X5A X5B X5
Motor cable M1 M2 M3 M4 M5 M6 M7
L FEL AR
X4A X4B X4A | X4B X4A X4B X4
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
0[] HHL 4 )
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2
Feedback cable El E2 E3 E4 E5 E6 E7
S LR

Table3: Drive Connections for GR630-650 ST + RP (7 axes) 3 3: GR630-650 ST + RP (7

axes) WXz a7 1%

Models:GR630-650 G (8 axes)

Drive JXz)j &% GF41 GF81 GF121 GF161
X5A X5B X5A | X5B X5A X5B X5A X5B
Motor cable M1 M2 M3 M4 M5 M6 M7 M8
HLHL FEL A
X4A X4B X4A | X4B X4A X4B X4A X4B
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
F0 1) FEL )
Slotl Slot2 Slotl | Slot2 Slotl Slot2 | Slotl Slot2
Rev .1.0
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Feedback cable El E2 E3 E4 E5 E6 E7 ES8
S HL 2
Table4: Drive Connections for GR630-650 G (8 axes) < 4: GR630-650 G (8 axes) Xz 7%
B
Models: GR630-650 C (with Translation Carriage Y axis)
Drive IXz)j#% GF41 GF81 GF101 GF121
X5A X5B X5A | X5B X5A X5B X5
Motor cable M1 M2 M3 M4 M5 M6 M9
L FL R
X4A X4B X4A | X4B X4A X4B X4
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
F0 e L 25 )
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2
Feedback cable El E2 E3 E4 E5 E6 E9
SR HL 2

Table5: Drive Connections for GR630-650 C(with Translation Carriage Y axis ) % 5:

GR630-650 C (il AT EHH) IBh & s

01-QE-0301/xx panel:

Drive JXzh#% GF41 GF81 GF101 GF121
X5A X5B X5A X5A X5B X5
Motor cable M1 M3 M2 M4 M5 M6
L FEL A
X4A X4B X4A X4A X4B X4
Brake cable M1 M3 M2 F2(1,2) | F2(3,4) F2(5,6)
F6 19 FLL 2
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2
Feedback cable El E3 E2 E4 E5 E6
L
Model: GR6160 ST + RP (7 axes)
Drive Xz} #% GF41 GF81 GF101 GF121 GF161
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 M3 M2 M4 M5 M6 M7
HLHLFL R
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1 M3 M2 F2(1,2) | F2(3,4) F2(5,6)
L
Slotl | Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2 | Slotl | Slot2
Feedback cable | E1 E3 E2 E4 E5 E6 E7
L
Rev .1.0
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Table6: Drive Connections for GR6160 ST + RP (7axes) 3 6: GR6160 ST + RP (7axes) Xz &%

%

Model: GR6160 C (with Translation Carriage Y axis)

Drive JXzh#% GF41 GF81 GF101 GF121 GF141
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 | M3 M2 M4 M5 M6 M9
FLAL L 2
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1l | M3 M2 F2(1,2) | F2(3,4) F2(5,6)
LR
Slotl | Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2 | Slotl | Slot2
Feedback cable #4| E1 | E3 | E2 E4 E5 E6 E9
7] FL 45

Table7: Drive Connections for GR6160 C (with Translation Carriage Y axis) 3 7: GR6160 C (#iy
TR IKE) 8%

6.3.6.2.Connecton models GR NJ 16 (control box 330)

6.3.6.2.GR NJ 16 (1Z#l & 330)#1 BL A iESE

Connect the motors cable and encoder cable to the
two connectors Motors connector and power
connector

K FLL FL SR Gt AL 45 FEL TR B B B 47 A
B2 P P A 4 A

Figure 20:Connecting the Robot
IEEILIIRIN

Rev .1.0
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If present connect also the signal cable X3f

HTE T4 X3 2 EHiERE

Figure 21:Connecting the Robot
EEILIIRIN

6.3.7.Connecting safety devices %&£ 1% & %%

6.3.7.1.Connecting a door safety switch in one Robot with Mobile Panel

6.3.7.1. R T X EREEBHNERAINZA

The electrical cabinets can accommodate safety
switches to be fitted on the safety doors of
perimeter protection preventing access to the
Robot's work area.

LA T A g 22 AR B4 1B LR BE AL A
TARX )2 a1 K

Figure22:Perimeter protection

IERUR SN
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Figure23 :Terminal safety switch

ZEANPIPSTNE

X13 X13
24Vext TEST CHANNEL 1 T1
5 (6] 1 (o)
ov 6 (@) DOOR CLOSED CHANNEL 1 28.15 ° o) |
LOCK DOOR 382 7 0 TEST CHANNEL 2 T2 3 o
PROCTETIVE EARTH PE 8 (o) DOOR CLOSED CHANNEL 1 28.16 4 o I

Table 8: Terminal door’s safety switch & 8:%¢4x[ 1 ¥ T

Connect the two contacts of the safety switch to terminalsl,2and3,4of the terminal blockX13.
A IIF ORI WG B H Ao 20 ) R 3] X3 2 1 1. 2 A1 3. 4

It 'also provided an' exit door lock that is activated once you start the automatic cycle of the
machine .If the safety switch is equipped with electronic lock allows you to lock the door of
access to the ‘workspace. The output for the door lock delivers a maximum currentof0.5A. It is
possible to power auxiliary signaling devices between terminals5 and 6 (24V, 1A).
—HAALSS NI R B 3hEH, A TR S SHug . WR a0l 780 AT RABUE
BENTAEX N T 1B 4 H 75 2 40E 0.5A B K. HHEEZRIN 7 5. 6 (24V, 1A)
YRk Bh A s 3 1

MANDATORY ACTION 35 3%

To enable the machine to work in automatic mode, a safety circuit must be
connected to the terminal X13

EPLERAL T BT TR, 2 g U JI0E % 2o 1 X13
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Figure 24:Connecting a safety switch

EE L ETTR

On direct teaching models GR630 and GR650, the
operating mode selector on the electrical cabinet's
control panel AUTO — TEACH automatically
selects the suitable safety device.

in automatic model, the safety switch is enabled,
while in TEACH mode, the safety switch is disabled
to allow access to the Robot work area. In this mode,
the pendant's Enable switch allowing movement is
ON.

7t GR630 fll GR650 M EH /R HHE R, RN
A AUTO — TEACH #ERE ik - H3R
BB EN R e &,

7E B, P R EE, e s B,
TR RS UL R i HE N AT iR WL 28 AN ) LA X
o fEIRFIEER, REEN RVTIE S IR REF %
RZHN ON.

6.3.7.2.Connecting door safety switch in one Robot without Mobile Panel

6.3.7.2. B ERAIN /A LEZRZR 21X

MANDATORY ACTION & 5

In applications where the Mobile Panelis not expected, connect the two
normally closed contacts of the safety switch to terminal block X12 of Mobile

Panel Emergency, not being necessary the exclusion of the same switch in the
machine learning mode(TEACH).
INBURANRE RN S i, SEFE PN 22 4 11T ORI W Ak R B 03

AE X12 [

(TEACH) .

T RN AR BB A AR ZHEER A T %

Rev .1.0
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-

Lev. 2
X12
EM2.21
N.C. CONTACT 2 PIN 1 5 (0]
24V
6 O
28.8
SAFE PLC INPUT CHANNEL 2 7 (0]
EM2.22
N.C. CONTACT 2 PIN 2 8 O

N.C. CONTACT 1 PIN 1

SAFE PLC INPUT CHANNEL 1

N.C. CONTACT 1 PIN 2

Table 9:  Mobile Panel’'s Emergency terminal block (function safety door)# 9

6.3.7.3.Connecting a number of door safety switches

6.3.7.3.FEEZ N REITHX

:

Rev .1.0

EM2.11

24V

287

L

EM2.12

NG R B EL S (OIREE2])
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Fer Foios The diagram on the left
1 [ eniE shows an example of how
77 - four door safety switches
Foioz Feios can be connected.

- - The four switches are
conveyed to a junction box
where the two contacts for
g 3 E each individual switch are
connected in series via a
terminal block.

The result of the serial
connection is connected to
the X13 or X11 terminal
s block, see previous
paragraph.

A0l
105
104

632

521

€1
X

]
X1
T

S50 IR T A4
] w e [ IFFRUTERE BT
1 RPN R R
G, WRULE i S
7 ol H Bk 38 R L 1 4 2 4
Figure25:Connecting a number of safety switch RIET b
EARETTTERMER L S B R
BEFI X13 Bk X11 4k
T R B .
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6.3.7.4.Connecting a light curtain ZE3E5t 5

[ 45 2 ==
_______________ |
= = = =
N |
] i
s -
TX RX

+01.2
X6
ACCESORIES POWER SUPPLY

24Va
H4va
oV
oy

S(SS|S
A0 B2 P ] -
a|aalae

Figure26Light curtain wiring
Tt IR

Entrances inside the machine's work space
can also be protected with light curtains. In
this case, you can use the same X13 terminal
block used for the safety switch. The light
curtain needs to be connected to a control
unit with two contacts as illustrated above.
Power to supply the device can be taken
from the actual Robot's electrical cabinet via
terminal block X6 (24V, 4A), or a later
natively via the same X13(24V,1A).

Where necessary, the enclosure housing the
control unit can also accommodate the light
curtains' reset button and alarm warning.

HL28 N B AR X 3O\ Bt 0] L 65 4%
P AEXFMEBL R, R A] A B AR R Y X213
R SN e oA i D (R S | Bl
FITHI A, EE TR

FEL YA 5 2 B T DUE [ SRR AL 8s A FE A JE
LT X6 (24V. 4A) , BUEE
MR X 13 5 F (24V, 1A)

WA T2, AR 6] BT IE il LR
B AL AR

Rev .1.0
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The light curtain can be positioned the
following distance from the Robot work
area:
JeFERILE T LN IR RIS AN TAEX
S=K(({t1+t2)+C

,—'/
As prescribed by UNI EN ISO 13855:2010.
""" \_ FR¥E UNIEN 1SO 13855:2010 HIRILE
rrrrr Where:ix H :
K = Speed at which person approaches
hazardous zone. Az fés [ X 38 ()
AT T T i
I T T R . t1 = light curtain system + control unit
tripping time St & R G +45 il HL T X
BT (]
t2 = Robot stopping time 12§ A\ = 1L}
Figure27:Graph showing Controlled stop time [E]
for axes 1,2,3 C = 850 with resolution > 40mm
1,v 2. 3 s gl st ra] ] otherwise C = 8(d - 14) con =

de ice resolution.
The Robot stopping time t2 is 0.3 s. The
figure is valid for three main axes (1, 2, 3)
on GR630, GR650, GR6160-series models.
BLEF AAF1IERTTE] 12 9 0.3 72, B NAE
ff) GR630, GR650, GR6160 #%IHLZLfH)
= (1, 2, 3 K.

6.3.7.5.Choosing safety devices, assessing overall Performance Level

6.3.75.ikFRERE, IHMEEAFREFR
" The Industrial Robot standard UNI EN 1SO
10218-1:2009 calls for safety circuits to meet at
least category 3 standards, according to UNI EN
ISO 13849-1:2008, or for the safety circuit's
Performance Level to be no less than the
minimum prescribed for this category, hence no

o

Cat. B I Cat. 1 ‘ Cat 2 ‘ Cat, 2 ‘ Cat 3 ‘ Cat 3 I Cat, 4 IeSS than "d".

HL4E UNIEN 1SO 13849-1: 2008, TLHLZEA
Figure 28 Choosing safety devices Fr#E UNIEN 1SO 10218-1: 2009 3K () ‘2 4= Hi,
TR AR 3 FohnifE, B A H R I PEREIK P

AMET BARE 2 25550, I A RE N T
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Control Box
Im
Mmoo » o1
g m
4_
Ic
Im
2 LMy L2 > 02
. m
<_

Figure 29:Choosing safety devices

R e T

PL ?

Pl | M PL

None, not allowed

d

L 1 I T T AV N1 1A
o

d

S T IS RV I A BN VA I N
wlw | wlo[nv|n|v] w|e ]

=

NOTE  The values calculated for this look-up
table are based on reliability values at the mid-
point for sach PL

Figure30:Choosing safety devices
LRI

To assess the Performance Level, we need to take
into consideration the three main blocks of a
safety circuit.
N T PR PERE KT, FRATHR EH RS B 4 LR
[ = AN B,

e | =input block % A\

e L =control logic 452 %

e O = output device % ¥ %%

Blocks L and O are inside the electrical cabinet.
Block L is the safety PLC. Block O comprises
safety relays and Robot drives. The Performance
Level of the safety PLC is rated "e", while that of
the drives with the safety relays reaches level "d".
Be L 1O RAEMMN. S L2224 PLC,
O Bilerhizz 4k Wi as ML A8 N IR a8 .
A 224 Yk LA B BBl 28 1 BE K P A 2 A 2%
I, 424x PLC [TERESEZN e

Once we know the Performance Level of the input
device we want to use, we can use the table on the
left to determine the overall Performance Level
(PLr) of the safety circuit by proceeding as
follows:

— ELIRATT Jon i FAT AR AR N & B PR RE K
FATTAT LA FH e 320 O 2 5 22 4 v g ) R
IRBEKF-(PLY), 40 R FiRe:

Identify the lowest of the three PLs

T E B AIKI =4 PLs

Identiy the number of blocks with this PL

B e X Fh PL B4

Find the PLr in the table on the left

FEFE TR &K PLr

It follows that for PLr to equal d, the input device
chosen must have a PL of at least d

EABAE PLr 55T DI, B B A4 N 2R B A A
Z/bd #) PL

Rev .1.0
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6.3.7.6.Connecting to the Emergency stop circuit

6.3.7.6. B X2 =1L B

The photo shows the location of the X4 terminal

:'E The Robot's emergency stop circuit meets category 3
= im,

v standards.
‘ For this reason, wiring involves two contacts.

The Robot can behave as wither a Master or Slave
when inserted in a system. Hence there is provision
both for an input to switch the Robot to emergency
mode (Slave mode) and for an output to switch the
system's other cabinets to emergency mode when a
mushroom-head emergency stop button is pressed on
the Robot (Master mode).

)

AN
TN

il

) /]
|

A
— ==

ZEERT X4 LGN E.

ZHLEE N BT R T & 3 R &Rt

HFXANER, ALk KA T

ZMLEE ATE R G v DAE S — A 22 3 B
: U, IXBER—ANMEN, TIALE A B2t N

Figure 31 Connecting to emergency i) ; W2 MHLas NS08 % I, 1ER

circuit — AN S 5 R G H A FEAE D B S R
oM [ B ) (EuiE D
X4 X4
EMERGENCY OUTPUT (N.C. 1) 293 5 e} TEST CHANNEL 1 T1 ; o
EMERGENCY OUTPUT (N.C. 1) - 6 O }——- —l:l—| EMERGENCY NPT 1 - 2 O }——" I_]
EMERGENCY OUTPUT (N.C. 2) 23 7 O |—— —||— TEST CRANNEL 2 s 3 O
29.6 ‘ EMERGENCY INPUT 2 28.13

EMERGENCY OUTPUT (N.C. 2) 8 0 j—— 1 4 (o) =1

Table 10: Connection to the emergency circuit % 10 : /&% [a] % ()45

The first four terminals X4.1, X4.2, X4.3 and X4.4 are jumpered and are used to connect the
additional mushroom-head Emergency stop buttons or emergency stop control from the
system's other electrical cabinets (Slave mode).

HIPUAN 7 X4.1. X4.2. X4.3 Fl X4.4 RBE& HH TH#EEE 2 s L sck B R5%
R At AR ) 55 A L] OB AR D

The second four terminals X4.5, X4.6, X4.7 and X4.8 show the closed contact of two relays; the
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contacts open when the Robot is in emergency mode (Master mode).

BHEUAN T X4.6. X4T7 FI X4.8 SLORPHASLERS 4k AR A ks HLER AL T
B (EERD &, AEHfl T IT.

MANDATORY ACTION ##i| &

Only one of the two modes must be used, otherwise special resetting operations
must be provided externally to the Robot’s control cabinet, or the Mobile Panel
emergency and the cabinet emergency push buttons must be handled directly
by the main control box of the whole system. See paragraph 06.3.7.7.External
management emergency stop push buttons

HA PR — AR, 5 MR R R AL B AF 20l HLES A FELAE A
AR AL, R AR S A A B R A AT B R R
PAbEE . L5 6.3.7.7 F AN EL 2 5 1l

6.3.7.7.External management emergency stop push buttons

6.3.7.7 N IPEIB X SE IR

Inside the control box there are two terminal block for
configuration/interface the mushroom emergency on
the control box itself and the mushroom emergency on
the mobile panel(if provided).

/LU

‘"Hn‘“ r-"-’.p 1Lk

AR N B A R L M T B A H AR B B
2 ) T AR AT 0 TR Y S0 B sk (2R AT
#efit).

|

I

|

Figure 32:Control box and Mobile
Panel emergency

P AR B 1 2
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The emergency button on the control box is managed by the safety PLC inside itself when the
configuration jumpers are setas the following table(standard configuration):
M %4 PLC WNHEBAR P& BEFAR I S Sl MOE Bk R E N TR GRiERLED -

Lev. 2 Lev. 1

X11 X11
N.C. CONTACT 2 PIN 1 EML21 | 0 N.C. CONTACT 1 PIN 1 BMLIL | o
24V 6 O 24V 2 O
SAFE PLC INPUT CHANNEL 2 286 7 o) SAFE PLC INPUT CHANNEL 1 285 s 0
N.C. CONTACT 2 PIN 2 EM122 | o 0 N.C. CONTACT 1 PIN 2 EML2 |, o

Tijfillblej%l;jiZ Terminal block for main panel emergency button (internal management) ¢ 11: =il AR b 2us H40 i L i 7

(I BLk)
By placing configuration jumpers as the following table it becomes possible to manage the
emergency stop of the robot control box directly from the main control box of the whole system
used as monitoring of emergencies where the robot has been entered.
TR N R B BRZ AT LI R G000 32 FAE BB S AL 2 N FAE ) S, DA A
ML N D N2 .

Lev. 2 Lev. 1
X11 X11
N.C. CONTACT 2 PIN 1 EM1.21 5 o > N.C. CONTACT 1 PIN 1 EMLI11 ] 0 N
24V 6 o 24V , o
286 SAFE PLC INPUT CHANNEL 1 285
SAFE PLC INPUT CHANNEL 2 7 O 3 O
N.C. CONTACT 2 PIN 2 EM122 | g e} > N.C. CONTACT 1 PIN 2 EML2 |, 0 >

Table 12: Terminal block for main panel emergency button (external management) % 12: F#&HIIR b 2usz4 /4%
i (FMEE BE)

On the terminals marked by the arrow are made available two normally closed contacts of the
emergency button on the control box main panel.

FE 2 I b [ 8 S bR 0 R 2 72 ) A6 I TR b U R P A P A

As described for the emergency button on the main control panel we have the following
standard configuration for the emergency button on the Mobile Panel

FAEHI AR BRSNS A AT LU AR AR E

Lev. 2 Lev. 1
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X12 X12
EM2.21 N.C. CONTACT 1 PIN 1 EM2.11
N.C. CONTACT 2 PIN 1 5 (] 1 O
24V 24V
6 (6] 2 (6]
2838 SAFE PLC INPUT CHANNEL 1 287
SAFE PLC INPUT CHANNEL 2 7 (] 3 O
EM2.22 N.C. CONTACT 1 PIN 2 EM2.12
N.C. CONTACT 2 PIN 2 8 (] 4 O

Table 13:  Terminal block for Mobile Panel emergency button (internal management) % 13 : &% Sl B & S 4T A3 28 itk
T (P ELR)

While to manage the Mobile Panel emergency button from external the configuration jumpers is
as follows:

BHR B AN BB s B BN RS IRHL, WR P

Lev. 2 Lev. 1
X12 X12
EM2.21 N.C. CONTACT 1 PIN 1 EM2.11
N.C. CONTACT 2 PIN 1 5 0O b—=- 1 0o F—->
24V 24V
6 (e} 2 o)
2838 SAFE PLC INPUT CHANNEL 1 287
SAFE PLC INPUT CHANNEL 2 7 (@] 3 (@]
EM2.22 N.C. CONTACT 1 PIN 2 EM2.12
N.C. CONTACT 2 PIN 2 8 O ——= 4 0o —>

Table 15:  Terminal block for Mobile Panel emergency button (external management) % 15: sZ& U Z4L 2L T (Oh
k)
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6.3.8.Available input signals (X2)

6.3.8. A FHMMANGES (X2)

The photo shows the location of the X2 terminal
block.

To enable an input it is necessary to close the circuit
between COMMON n and the desired input terminal .
All COMMON terminals are 24V

YT

WL A

KGRI IR T X2 B 1AL E

JA AN LA 2505 P 2 S n MTET 5 A A A\ 2%
S [ 121 6

FITfs ~ LR 24V,

|

I

|

.Figure33:Connecting the input signals
PN ERSPEE:~

The following standard signals are available on terminal block X2:
PL R bRUEDS 58 X2 i T LT E 5

X211 | At 1 Common for terminals 2, 3 and 4 (24V)
Aftim T2, 3 &4 (24\V)
X2.2 |GUN 2 SELECTION Selects gun number 2 & FH 2

X2.3 |FREE Z¥ K

X2.4 |FREE % [H

X2.5
X2.6 |ENABLE TURN TABLE |Input for enabling carousel rotation in G versions
ROTATION AR T A G AR e TG
X2.7 | ~Him 2 Common for terminal 5 (24V)i# H i1 5 (24V)
X2.8 |~Hin 3 Common for terminals 7,8,9,10,11,12,13 (24V)
I ¥ 7,8,9,10,11,12,13 (24V)
X2.9 |REMOTE START Signal for starting a robot work cycle, used in G
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versions and in ST versions with conveyor in step
mode

AT EEPLE N TGS, MAE G A
Hr, JRAE ST A o T A pL e 2D i 5

X2.10| START FROM CONVEYOR

Signal for starting a robot work cycle, used in ST
versions with conveyor in continuous mode

LA N TTAEIRE S, T ST Ak
WL SR

X2.11|CONVEYOR
STEP/CONTINUOS

In the event the conveyor can work in both step and
continuous operating modes, the signal serves to
advise the Robot which of them is being used.

U Sk N AT CLLE SRS R SRR X AR, %145
5 H T L LA N IEAER H

X2.12| CONVEYOR IN POSITION

Signal showing the conveyor is in position and the
painting cycle can be started
ZESRRIRIAN A 26, Hg iR ] LT

4

X2.13| BAR ROTATION
COMPLETED

Signal showing the rotation of the bar has been
completed and painting of the back can be started
ZAE SRR CE A, HBiRE i nl LA

4

X2.14| START WASHING

Input used to book a washing cycle at the end of the
program in progress, in automatic operating mode
ZH N HRAE IEAE AT HOAR P 46 R TRUEE U A
HAE B ahig sl h

Table 14: Input signals 3% 14: WG 5

24Vext 8 O 24Vext ] O

REMOTE START 36.1 9 0 - GUN 2 SELECTION 353 o o o
36.2 354

START FROM CONVEYOR 10 0O +—— —"— e 3 0o l— ——
CONVEYOR STEP/CONTINUOS 363 1M (@] - FREE 355 4 O e
CONVEYOR IN POSITION 36.4 12 (o) - 5 (@]
BAR ROTATION COMPLETED 36.5 13 0 - ENABLE TURN TABLE ROTATION 35.6 6 o
START WASHING CYCLE 36.6 14 e} - ENABLE TURN TABLE ROTATION 24Vext . 0

Table 15: Input signals connection % 15: #ii\ {55 &z

Rev .1.0
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6.3.9.Available output signals (X3)

6.3.9. A FHImL{ES (X3)

The photo shows the location of the X3 terminal block
The output are free potential normally open contacts
115V AC 0,5A or 30V DC 1A.

XERIE BN T X3 gk T HER AL E
e o iy 2 I R IR T B2 g 115 v AC 0,5 18530 v
DC.

Figure34: Connection of output
i A5 5 %

The following standard signals are available on terminal block X3:
DA AR B9 PS5 R 5~ HE X3k

X3.17 | COMMON 1 Common for terminal 1 (potential free) A 33t 1
HLA7 )
X3.1 |ROBOT STANDBY This signal indicates that the robot has reached the

first point of the program and is standing by for a
remote start

RAME SRR IZIAS N CIL BRI — R K

H T e 3)

X3.18 | COMMON 2 Common for terminal 2 (potential free) 2~ i+ 2(0G
HA7)

X3.2 |ROBOT BUSY Signal indicating that the robot's work list contains at

least one program

55 RUPLES AN TSRS 20 MR

X3.19| COMMON 3 Common for terminal 3 (potential free) A i+ 3(75
HLA7)

X3.3 |PROGRAM IN PROGRESS |Indicates that execution of the work program is in
progress
KA TAERR? IEfEIsqT

X3.20 | COMMON 4 Common for terminal 4 (potential free) A M7 4G
HLA)

X3.4 |CONVEYOR STEP Request for conveyor step i# >R #iri% 5 B

X3.21|COMMON 5 Common for terminal 5 (potential free) A 47 575
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HLA7)
X3.5 |ROTATE BAR Request for bar rotation 1% 3K i #% #
X3.22 | COMMON 6 Common for terminal 6 (potential free) A M3t 6T
HLA7 )
X3.6 |WASHING POSITION This signal indicates that the robot has reached the
washing position
ZE SRS ACER S TG E
X3.23| COMMON 7 Common for terminal 7 (potential free) A 3+ 7(C
HLf7)
X3.7 |GUN 1 SELECTED Gun 1 selected i #E40 1
X3.24| COMMON 8 Common for terminal 8 (potential free) A 3w ¥ 8(JC
HLf7)
X3.8 |GUN 2 SELECTED Gun 2 selected i #E40 2
X3.25|COMMON 9 Common for terminal 9 (potential free) A M4 975
A7)
X3.9 |ROTATE PIECE AT HOME | If there is an axis for part rotation, this signal indicates
that the rotate-piece device is in the zero degree
position
WRA —ANHES I, ZE SRz E
T FEME
X3.26 | COMMON 10 Common for terminal 10 (potential free) /s M5~ 10
(TG HAL)

X3.10 | FREE Generic output 2~ Ftir H

X3.27| COMMON 11 Common for terminal 11 (potential free) Mg+ 11
(TG HAL)

X3.11 | FREE Generic output 2~ Ftir H

X3.28 | COMMON 12 Common for terminal 12 (potential free) s Mg+ 12
(TG AL

X3.12 | FREE Generic output 2 34 H

X3.29| COMMON 13 Common for terminal 13 (potential free) /A M1 13
(TG HAL)

X3.13| ENABLE CONVEYOR Enabling signal for conveyor start kML 46 )5 S
=1

X3.30| COMMON 14 Comon for terminal 14 (potential free)/A L+ 14

(TG HAL)

X3.14 | ELECTROSTATIC DEVICE |Enabling signal for a piece of equipment to support
the spraying device
S W RS 5 SR IniA iR i &

X3.31| COMMON 15 Common for terminal 15 (0V)A 347 15(0 v)

X3.15 | FREE Generic output 2~ 3t H

X3.32| COMMON 16 Common for terminal 16 (0V) A 7 16(0 v)

X3.16 | FREE Generic output 2~ 3t H

Rev .1.0
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Table 16: Output signals (X3) % 16: {55
(X3)

Lev. 2 Lev. 1
X3 X3

COM1.1 ROBOT IN STANDBY 39.1

COMMON 39.1 _— 17 O “— —_— 0 pb—— —1T 11—
COM1.2 39.2

COMMON 39.2 —_— 18 O ROBOT BUSY _ 0 b—m T3 —
COM13 393

COMMON 39.3 — 19 (@] PROGRAM IN PROGRESS _ 3 0O — —T——31——
COM1.4 39.4

COMMON 39.4 —_— 20 (@] CONVEYOR STEP —_ 4 0O b———"a 71—
COM15 ROTATE BAR 395

COMMON 39.5 —_ 0 —_— 5 O —m —[————
COM1.6 WASHING POSITION 39.6

COMMON 39.6 22 0 6 (6] —_
COM2.1 GUN 1 SELECTED 40.1

COMMON 40.1 —_ 23 O —_— 7 0O — —1T1——
COM2.2 GUN 2 SELECTED 40.2

COMMON 40.2 —_ 2s 0 —_ 8 O —m—1 31— —
COM2.3 ROTATE PIECE AT HOME 403

COMMON 40.3 —_— 25 O —_— 9 O —m—[—1— —
COM2.4 FREE 404

COMMON 40.4 —_— 26 O —_— 10 O — —
COM2.5 FREE 405

COMMON 40.5 —_ 27 O —_ O — —
COM2.6 FREE 40.6

COMMON 40.6 —_— =28 O —_ 12 O —m——[—1}— —
40.2 ENABLE CONVEYOR 411

COMMON 40.1 —_ 29 [e) —_ 13 O —_— —
404 ELECTROSTATIC DEVICE 13

COMMON 40.3 — 30 (@] —_— 14 O b———T"3——

375
31 O FREE 15 0 —) 1
-- a0 10 FREE 16 O —

Table 17: Output signal connection & 17 : %ih{5 5 %8
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6.3.9.1.Example of how available signals are used (time-based diagrams)

6.3.9.1.15 5 211 A AYSE Bl (B AET F [E])

The following diagram shows a number of signals that can be used in the event the Robot is
interfaced with a conveyor in step mode.

TR THLER S R EE NS BRI 15 S

ROBOT BUSY
Plas NiafT

REMOTE
START
TR A 2

ROBOT
STANDBY
Hlas AFspL

PROGRAM
RUNNING
BT

COMPONENT
RUNNING
AfFstr

Conveyor Step
LD it
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6.3.10.Connecting the start limit switch and encoder (PTP/APS versions)

6.3.10. EZEEFNRMF X F4mZ2E (PTP/ APS Ri7S)

To synchronize the Robot's speed with that of the conveyor, we need to measure the latter's
speed.

This is done using an incremental encoder that will be mounted on the conveyor's drive unit and
connected to the I/O module to be inserted in the 1/0 board assembly. A limit switch will also
be fitted, whose purpose is to start the Robot's work cycle.

N T AEHLAS N HEE S REENLE D, A7 2 & i
X LRI R i % AR RIA LA KB RE B b, IR 1 O BB DL{ERE N 1/ O R
[l N3 2 BR AT 9, e H KRS LA A IR A 30

©_ 9

—
Incremental encoder EH80P2048 Eltra
B b A Z5/L10X3PR331
1/0 module 1/0 itk X20DC1196 + TB12 B&R
Start limit switch JEIFRA7JF% | FR550 Pizzato
Table18: Accessories for ST robot (SINCONV) £ 18: ST AIHL2s AF 4 (SINCONV)

Rev .1.0
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» Switch off the electrical cabinet
and open the door

» Locate the free slot N9 on the
I/O board assembly for inserting
the X20DC1196 module

> KRHIHAE YR, 7T
> FRE] 1/ O MR 9 525 N
F4H A X20DC1196 itk

Figure 35: SINCONV connection
SINCONV 3% %

> Insert the module
> il AAEERL

Figure36: SINCONV connection
SINCONV 3% %

> Get the TB12 connector and hold it with the
little hook facing down.

> TBL12 A R FFEA T, HEAHS.

Figure 37.SINCONV connection
SINCONV iz
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Figure 38: SINCONV connection
SINCONV 3% %

Figure 39:SINCONV connection
SINCONV i

llﬂ
/ #

o

liﬂ Al

Figure40: SINCONV connection
SINCONV [ 4

» Hook the TB12 connector onto the front of
the module and rotate it up until the connector
engages at the top.

> H(E TB12 BEEBIBIL AT, e H
B Pk R AR A BT

» Connector correctly slotted in

> AR

» Perform the wiring for the cable coming
from the encoder as illustrated in greater
detail in the diagram below

> i AT R T A VR

i

Rev .1.0
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c ELTRA LD,
+E1
50381 » Connect the
start switch to
P =+ & & = . = 2 )
I terminals
X2.8 and
o I I D IO R R B s X2.10 see
= = =| = =| = 2| = paragraph
06.3.8.Availa
:{‘EE“:- o | = - (7] [r= - e ] ble |npUt

« 82 N N HN N N N K H§ signals (X2)

> ERREIT

e E i
X2.8 fil
> X210, &I
5 6.3.8 1] H
2 LN
= (X2)
= = s = s =
= = e zﬁ = =
=l. zl= fle e 2le 2l =2 22 2 F 2z =|E 5B
I I I
= E|= E|® E|® E|™ E|¥ E|5 E|® E|F E|F E|E £|B £
s = 2 = = 2 ] 2|+ B S 2 2
] i ] & & & P ] ] Pl ] =

Figure41: SINCONV connection
SINCONV [
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6.3.11.Connecting the encoder for plant managing (APS version)

6.3.11. 8 %m0 25 AYEE (APS ki)

In the system with Robot automatic programming it is possible to keep count of the pieces
scanned by the light curtains inside the system itself via an absolute encoder fitted on the
conveyor’s drive unit and connected to the 1/0 module to be inserted in the I/O board assembly.
A limit switch activated by the first suspended tray conveyor shall reset the absolute encoder.
FENLES N B BICIAE R R G, DGR RAI E HR A, ERE LIRS & 1) R 4t
B, 23— E RS, BOERH) /0 Bz 8 3] /0 iEkE . s — Bk
HURIFERBOE IRAL T RA5 5 I E AL E D 25 -

Absolute encoder 28X} {E mfd%s | CS58M T+R
I/0 module I/O &k X20DC1198 + TB12 B&R
Reset limit switch &7 [R{7 H 5% | FR550 Pizzato
Table19: Accessories for system management 3¢ 19: % 4t & L B 42

» Switch off the electrical cabinet and open the
door

» Locate the free slot No. 10 on the I/O board
assembly to insert module X20DC1198

wlllie:

> RMIHAE YR, TR
> RF] 1/ O AN 10 545 NG FE 48 A
X20DC1198 itk

1
11

> WE G
A N\

Figure42: Connection of the system
management encoder
RGUE P 25 ()% 42




CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 56 of 113

> Insert the module
> i N

Figure43:Connection of the system
management encoder

RGE PR &% 1 1 £

> Get the TB12 connector and hold it with the
little hook facing down.

> TB12 EHdstriraA N, A HMW

Figure 44: Connection of the system
management encoder

RGUE P 4% 1 IEFZ

» Hook the TB12 connector onto the front of the
module and rotate it up until the connector
engages at the top.

> HfE TB12 EAR BB AT, e B2 P

R R ARG TR

Figure 45: Connection of the system
management encoder

RYGUE PR 4% 1 IE 1%
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» Connector correctly slotted in

> AR

Figure 46:Connection of the system
management encoder

RGE PR 4% 1 1E £

» Perform the wiring for the cable coming from
the encoder as illustrated in greater detail in the
diagram below

> Gifithas AR KR T B oA EPRAR I U

Figure47:Connection of the system
management encoder

RGP AL &% 1 IE 7%
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TR CS5eM
+E1
ola62
& a 3 3 E E E = 2 § &
A _ T — 4 — | — J— —_— —
N - _t 4 —— —|— 1 — J— ___3
g = & =| % = 2| ¥ =5| ¥ =
| E
+E1
:{l,lr-l_ o 5] = e o E = ™

X7f

10

_
zero set
57RO

= = =
E @ =] = m
r~ - - r~ r=~
i i i tn un
— =
=+ =
- ] P =] ] -z o onlE b wlE 22
o el <0 oo Fl Nl —lca Hlﬂ + i+~ |3
ST ) P = Ll Ll Sl 5= s 52y
gl &l alx & a al=2 g8 ElF & f 2lfF | &
= = ElT E = £ = =4+ E " = £
gl 2| 8| =l s 8 =g 8| &| g sz =z
= = = = = = = = = =
T a @ & 2 ] e T @ & T o
c = = c = = 1= & = = c =
u o = = = = FT) o (3 L1 o
5 m L] ] B 8 = L [ ] o &
= =
] o
F 4 =

Figure48:Connection of the system management encoder
Kl 48: RGE PR g &5 I B

» Connect cable S7 to module No. 9 X20DC1198 and the other end to connector X7f.

» Connect the encoder reset limit switch between pins 5 and 10 of connector X7f (red and
black wires of the encoder

> ST £ 9 S HIHL X20DC1198 UL % B — i X7 .
> ERYRID S E AR TS Z AT 5 Al 10 HIERESE XTF (4000 2B 40 ) 4 D 25
F28)
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6.3.12.Connecting the Measure Barriers (APS version)

6.3.12. 35 £ S M (APS AR)

The (APS) Robot automatic programming system includes the use of measuring sensors
suitable in height to the pieces to be scanned that are to be connected to the X9 terminal board
of the electrical cabinet.

BLAS A (APS) E 2 9 12 28 G GL 35 48 FH 53 10 00 2 v B8 A% SRR 2R AT 1038 i Jof i e ) v
PRI X9 ek 1 b

Measuring sensors JlI & {4 /&4 | CML730iT05xxxx + CML730iR05xxxx | Leuze

Table 20: Measuring sensor kit & 20: 1| &4% & 28 % &
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» Switch off the electrical cabinet and open the door

> ldentify the X9 terminal board and connect cable S9
from Control unit four in compliance with the
following diagram.

> RMIHAE YR, FTHAET]
> BN X 9 iR Fa R T A e Bk B FE 56 DY BT
Pl SO MZkss.

Figure49:Measuringsensor connection
A AR 1)

Figure 50:Measuring sensor connection
AT R )
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6.3.13.Connecting sensors for 3D option (opzione 3D)

6.3.13.7% % 3D BRI R%EE (3D ikIn)

Apart from the measuring sensors, three photocells measure the distance of the piece; they are
located on the piece highest point, lowest point and average height point allowing to detect the
piece tilt in relation to the perpendicularso that, during painting, the robot can get nearer or
move away from the piece.

R 7N R, A6 RIS AT AR R R AT T R VR I T AR T
3 1) SR ) B e oy AT SR P 2 e B e, DA fEAE M IR AL &8 N AT DA SE N30 Bz B
A

Distance measuring photocells
PR I AT A

DT50-P1113

Sick

Table21: 3D kit # 21: 3D 94

Rev .1.0
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» Switch off the electrical cabinet and open the door

» ldentify terminal board X10

» Connect cable S10 to terminal board X10, as
explained in the diagram below.

> VM YR, FTIFHE]
> Wi e gk T A X10
> ERHEYE S10 (&t X 10, W R EIF BT

Figure51: 3D photocell connection

3D S AR IR AR E R
+E1 +E1 DT50-P1 +E! DTS0-P111
SQ421 DTe0-P1113 S0422 L SQ423 8
MEASURE 1 - & s = M VMEASURE 2 - & s & M MEASURE 3 - o 8 & M
¥ = < oY) ¥ Y ¥ = | ¥ = g I
Z a = & & - = = & 5 & @ = 3
:I-EI
X1o." t~d\J D'l\)

4
71
10
O
1
8
12
0
[
e,
9
G

B e e R P e e I

J\I)I

] e e e e e e e — e ———— e ]

Jnction box
SI0.RD
S10WT
o R
S1I0.GN
510.6Y
5108«
S10VT

, SR
s o e vy womescn oo

Figure52: 3D photocell connection

3D V't AL R AR
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6.3.14.Connecting the Start pedal for carousel loading (G models)

6.3. 14 EZEHMBINEBFEEENEAN (GED)

To enable carousel rotation after the part is loaded, you need to connect a pedal as specified in
greater detail below.

AR PR EOR ek ARG, (85 BH% T 1 S VR AR

Start pedal J3 3#HK | PF18620025 Pizzato

Table22: Accessories for G robot G FUHL#s A /4

» Switch off the electrical cabinet and open the door
» Connect the start pedal to terminals X2.8 and X2.9,
see paragraph 06.3.8.Available input signals (X2)

> Jefe BAE YR AN FT AR ]
> EREFSHOT A6 3 2 X2.8 Fi1 X2.9, I, 6.3.8 0]
BMANES (X2)
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6.3.15.Connecting Proportioning valves (CAPV accessory)

6.3.15. 3 3EEL iR (CAPV M)

Proportioning valves b & CAPV B&R Cma Robotics
X2X bus transmitter module X20BT9100 + TB12 B&R

X2X a2 itk

Stand 37 FF Cma Robotics

Table23: CAPV accessory CAPV [

» Switch off the electrical cabinet and open the
door

» Locate the free slot No. 17 on the 1/0O board
assembly

> KPR HJRAIT AR T .

Figure53:CAPV connection
CAPV &

Figure54:CAPV connection
CAPV %%

Rev .1.0

> Insert the module in the slot

> R P N\ B

> 1E 1/ O HAERIR B INFEE R 17 5,
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> Get the TB12 connector and hold it with the little
hook facing down.

> TBI2 E A RIFI N, HEHEM.

Figure55:CAPV connection
CAPV i&E#%

» Connector correctly slotted in
> IERA LR

Figure 56:CAPV connection
CAPV {4z

» Perform the wiring for the violet cable coming
from the proportioning valve box as illustrated
in greater detail in the diagram below

> BT P R S TR b B LG A AR PR B R R
A 26 o

Figure 57:CAPV connection
CAPV [
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» Wiring diagram

Fog T
2

BWE XX [ g\ e > K
[ L.
‘o d
I.b d.ll
I'é.') da +24¥ 1/0
'H & GND SHIELD

Figure 58:CAPV connection
CAPV [1)I%EH#

» Connect the box's power cable to terminal
block X6 (24Va = 24V 4A)

> EREE TR RIRL LT X6(24Va = 24V
4A)

Figure59:CAPV connection
CAPV %%

6.3.16.Connecting the Colour change system (CCO accessory)

6.3.16. /8% A& a0iERE (CCOBLH)
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Colour change system #: 4. 24 | CCO B&R Cma Robotics
X2X bus transmitter module X20BT9100 + TB12 B&R

X2X i E ik

Stand 3 ¥¥F Cma Robotics
Table24: CCO accessory CCO [

» Switch off the electrical cabinet and open the door
» Follow the same procedure given for paragraph0

6.3.15.Connecting Proportioning valves (CAPV accessory)

> e de BAE E YR AN T AR ]
> 1718 6.3.15 /NTTA UL, DU R D BRE R
l1E (CAPV B

6.3.17.Connecting the Gun washer (LPc accessory)

6.3.17. EIZMFAEH RN (LPc Bit)

v

Gun washer BT 7 | LPc Cma Robotics

Table25: LPc accessory: LPc i

» Switch off the electrical cabinet and open the door
» Connect the pneumatic valve located on the gun washer to terminal X3, as illustrated in
greater detail on the following table.

> RHIHAEHRYE, FTIHETT,
> A TIBENL B SRSEE T X3, W R A .
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COMMON 39.1

COMMON 39.2

COMMON 39.3

COMMON 39.4

COMMON 39.5

COMMON 39.6

COMMON 40.1

COMMON 40.2

COMMON 40.3

COMMON 40.4

COMMON 40.5

COMMON 40.6

COMMON 37.1

COMMON 37.3

Table 26:

LPc wiring

X6

24Va ] o
24Va > 0
ov 3 0]
ov 4 e}
PE 5 0]
COM1L.1 17 0
COM1.2 18 o
COM1.3 19 0
COM14 20 e}
COM1.5 21 (o)
COM1.6 20 e}
COM2.1 23 e}
COM2.2 24 e}
COM2.3 25 e}
COM24 26 0
COM25 27 e}
COM2.6 28 e}
422 29 o)
424 30 o)
o 31 0
o 32 0O

% 26: LPc Biff

ROBOT IN STANDBY

ROBOT BUSY

PROGRAM IN PROGRESS

CONVEYOR STEP

ROTATE BAR

WASHING POSITION

GUN 1 SELECTED

GUN 2 SELECTED

ROTATE PIECE AT HOME

FREE

FREE

FREE

ENABLE CONVEYOR

ELECTROSTATIC DEVICE

FREE

FREE

3.18.Ethernet connection (standard)

6.3.18.LAKMEE (Frif)

39.1

39.2

393

39.4

395

39.6

40.1

40.2

40.3

40.4

40.5

40.6

42.1

423

375

37.6

The Robot's cabinet can be connected to the company network in order to take advantage
of the CMA remote assistance or to automate the sending of programs to the Robot. Connection
can be made using the Ethernet jack on the cabinet's right side or by connecting a network cable

to the switch located inside the cabinet.

PLEs AR TS B 2 7] 2%, DLERI ] CMA i Ph B ) D) BE Bl H 3 KA TR P 22

Rev .1.0
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HLERN o HEg3e ] LA AEATUAR (0 A 00 LA 1 FLa3E AT B et 7 A PAY 3 2 e A A LI 12 A

%o

Figure 60:Ethernet connection

LUK P 4%

Pin RJ-45 Straight-thru Pin
TX+1 1 RX+
TX- 2 2 RX-
RX+ 3 3 TX-

4 4
+ return[ ]+V return
5 5
RX- 6 T 6 TX-
7 7
+v[ ] +V
8 8

Figure61: Ethernet connection

T

|

» Locate the Ethernet port on the left hand side of
the electrical cabinet between the two available
ports (USB + Ethernet)

» Unscrew the protective cap and connect the
network cable

> FEHUE AL TIPS W] o 1 22 18], AT RAR R A
K (USB+LLK )
> JRETT ORI IR AN X 2% HEL 45

» Refer to the cable diagram on the left and use
shielded cat 5 Ethernet cables
> 25 W2 (0 R R L DA FH 5 ik 5 2R AKX FL 435

Rev .1.0
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Figure62: Ethernet connection

PAK I 3242
6.3.19.Connecting the Profibus module (PROFI accessory)

6.3.19. 3E¥E Profibus S Zk#53k (PROFI Bfif4)

The Robot's electrical cabinet can be interfaced using the "Profibus” field bus.The Robot can be
inserted in a Profibus network as a Slave, which means there must be a unit in the network
acting as the Master.You will need to let CMA know the node the Robot belongs to in the
Profibus network the cabinet will be inserted in before the machine is dispatched.CMA will
arrange to have it inserted

AL N B HAE A LR A Profibus I3 @ 442 11 HLES A 0T DABE 4 AAE— Profibus 4%
YE—A i, IR EIRAG DA — BT B I TR i) ol FENLAS N DRRT, 752k
CMA HIEHL# A& Profibus IMZE T 5. CMA 2 ZHRR HLAEA .

Slave Profibus module X20IF1063-1 B&R
Profibus M i

Profibus connector 0G1000.00-90 B&R
Profibus 4% 2%

Table27:  Accessories for robot % 27: HL2% \Ei {4

s > Switch off the cabinet and open the door

» Locate the first free slot on the left of the I/O
board assembly

» Remove the orange cap

> AR, TP
SR > 7 1/ O i LB A A
i B SIS > 1

Figure63:Profibus module connection
Profibus #iHi%#%
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E— >

Figure64:Profibus module connection
Profibus 8% #%

connection

module

Figure65:Profibus
Profibus 8% %

Switch far
terminadng resistor

Cabde terminal =
for bus lines

AR Y

H2P2 MM

ll_—l:u.m
\—DE'I'.E
\—D.m

DaTh

Figure66 :Profibus module connection
Profibus %

> Insert the X201F1063-1 module

fH N X20IF1063-1 Fith

> Connector for Profibus module
> Profibus & 2R A HL ) 2%

» Perform the wiring on the DB9 connector as
specified in the figure on the left..

» With more electrical cabinets on the same
network, position the termination switch in the
last cabinet to ON.

> F IR AR RN DBO #e Sk AT AT 4L
> BEE LR — M2 B2 AR, Rida i
ST RIS/ &N\ B

Rev .1.0
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6.4.Available communication interfaces

6.4. 7] HHVIBRE1EO

6.4.1.Ethernet communication (standard)

6.4.1.LAK M@

Advanced settings

=
=]

(mrE)

Ethernet

Par function

TCPAP mode.

Protocal type

CPU IP Address
CPU Broadcast Address

CPU Subnet Mask

o < TERMINAL
it nmber

10m
CLIENT -

eeeee

CHANGE CPU IP CONFIG

Figure 67: Ethernet communication

DA X8 31

The Robot can be connected to a TCP/IP Server using

the classic Client-Server configuration

The Robot and Client attempt to connect to the Server

while they are booting up

BLAs NPT DA FH 2 S 25 P o -
| TCP/ IP IR 45 %%

JEBN, Bl NFAEE 7 i il 2 1 I 55 4

Hi 55 25 e B 25 1%

» By entering the AdvancedSettings  menu and
pressing the | Com button, you can set the name of
the Server the Robot is to connect to.

ML #E N AdvancedSettings 32 5, 7% Com 441, & ]

DL 7 LA NS I RS 28 44 FK

There are two kinds of protocol:

ﬁ%ﬁﬁﬁﬂ]w W

strmg name
o TR
e CMA standard
e CMA #Hpift

Rev .1.0
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Byte | char | Description
1 | T |Firstcharacter & — /M54
2 a
3 b
4 |
5 | e |Last character &5 —
¥
7 | CR |Return character i [F] 7 4F
8 | LF |Line feed character #:17 }
Table 28: "String name"™ command
string structure”
F 28: “FREBELR” IR A
A5
Byte | Char | Description it
?‘»‘ =
K
1 Command string start
character iy & 747 & iz
I}
2 Command 74>
3 | & |Separator 7;FELT
4 Parameter 1 2% 1
5
6
n
n+l | & |Separator 73 B&7T
n+2 Parameter 2 24 2
& | Separator 73 FE 4T
Parameter n Z4{ n
> |Command string end
character iy & 7 #F i &5
WFLF

Table 29: "CMA standard" command
string structure

R 29: CMA bRl 747 85 iy & 45 1)

The "string name" protocol is simple, all you need to do
is send the Robot a string with the name of the program
to be executed and, if the program is stored in the
Robot's program files, the program will be added to the
work list. The string must end with the return and line
feed characters.

T A A N UUR a8, R BT B LR R AT A
Feaa L 4T SR IR RS LR N o QR 7 A7 A
PLas N REFE SCAF AR, RS 7 2 s In 21 AR 5113
Ho AT AULAR 8] R ATHAT 75 45

The "CMA standard" protocol command string varies in
length and has the structure illustrated in the table on the
left

SCMA BRI P S fir &7 4 o K i 2 A 4
WI7E A iR B

Rev .1.0
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6.4.1.1.List of Ethernet commands

6.4.1.1.LAKM S5k

Below is a list of possible commands:

MR AR A2 SR

Description #fii

Command

Adds a program to the end of the work list 34 i1 7 — /M2 /7

1
T B TR KR
Parameter 1 | Program path Path of the program #2711 #8415
ZH1
Parameter 2 | number colour assigned to program * = optional Zil a5 it 25 72 5>
*Z4 2 =n] ik
Examples |<1&Table> Add the Table program s IN#& 25
FE451 <1&Table&3> | Add the Table program using colour n<3 i &4 n° 3 ¥

INERE P

Table30: Add program command % 30: ¥R INFEF 4

Description ik

Command 4 Deletes from work list (only if Robot is not in Automatic
iR mode)

MITAEFIR PR AEHLE AATE H ST )
Examples <4>
FEB

Table31: Work list delete command 3% 31: TAEFIZR a2

Description ffiit

Command 5 Minimizes CMAnet software window
i /M CMAnet 3 PF 1
Rev .1.0
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Examples <5>

FEB

Table32: Insert program command 3£ 32: ffi ANFEF 454

Description ffif

Command 100 Carousel Rotation command §&%% & Jie i i &
PUN
<

Examples <100>

P

Table33: Insert program command 3£ 33: i ANFEF 464

6.4.1.2.List of replies to Ethernet commands

6.4.1.2. LAKMIESNETIFR

Below is a table summarizing replies to Ethernet commands

ST I RAS MRS TR UK P Ay 4
Generic replies i H 1) )% 2 Description ##ii&
<0> Command executed $ AT iy 4
<1> Syntax error i&7545 1%
<2> No such command A X FE i 2
<3> Command not permitted iy 4/~ fo.i4
<4> Incorrect number of parameters A~ 1E i ) 2 5% H

Replies to work list edit commands

[l 2 TAED R w2
<10> No such program B X AL L7
<11> Syntax error 1B 7545 1%
<12> Work list locked i T.1E %1%
<13> Invalid parameter JC2{ 1541
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Robot status replies
LS R [E B
<20> Robot in alarm condition #1 %% A EHEZIRZS
<21> Motors are off (e.g. in reply to command 5)
ALK (Fltn, FERIZ S 5 1)
<22> Carousel not ready Jig #1441 25 1F
<23> Carousel moving fig# /4% 51
<100> Generic error j& F 14 1%
Table34: Reply codes in response to commands 3 34 | &5 454 UHL

6.4.2.Comunicazione Profibus ( accessorio PROFI)

6.4.2. Profibus S.4ki@ . (PROFI Eo{&)

The Profibus protocol can be used to split a memory area into 64 bits for reading and 64 bits for
writing. In the writing memory area, you can add programs to the Robot's execution list and
send start commands; in the reading area, you can read the state of certain signals, such as those
described in06.3.9.Available output signals (X3).and specified in greater detail in the tables below.
Profibus 3 AT F T 53 FA7 6 X 38 5F K1 73 i 64 A FH T2/ 64 At AT B N fES AN AT
XA, AT LA INAS e 2L a8 N BT B AN AR Tt i 2 AEBE I N A IX, AT PABEEEY)
FUAF S HPIRAS, RLEAE 6.3.9 WA AR (E S (X 3) iR ppRaEG. TRINER
(LNINERDUY

Bit A7 | Meaning & X
1-32 | Command string #4222 Command string, see table of commands
SIITET | wigaant, WRGY

Confirmation of command string, if you set the value
Command string confirmation |1, the command present in bits 1-32 is processed.
L G IR IOTEIA, WREEN 1, 4 I
1-32 A AbFE,

When this bit changes from 0 to 1, the Robot — which
had previously reached the first point of the program

Remote start in stand-by _ starts the work cycle

34

A P tarts \ ) o
RS MR O A 1 I, LA - 56 R
PR A - THIRTAEEIR
When this bit changes from 0 to 1, the Robot reaches
. . the first point of the program and then starts
35 Remote start In positioning executing the work cycle.

BRI D! %6 I O A 1, MIHLEE A BIARRFERO 5 —

RJE A HAT TAETEA .

36 Continuous start The Robot will continue to execute the program
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ELITAG without stopping for as long as the value of this bit
stays at 1.
ML NG AR B AT 1, RENZALPMERRRE 1
EPITHEFF

37-64 |Free

Table35: Allocation of Profibus communication writing memory bits

Profibus #2285 11

Bit Meaning
Control bit to communicate that the reply to a
command is ready, the bit switches from 0 to 1 and

1 Answer ready /25144 returns to 0 after 200 ms
P AL I8 A 1 1Bl 5 R iy 2 R R 28 AL TR
M OAZE] 1, FEAE 200 =5 IR FIF] 0 )5

5 Command string answer Reply to commands sent, see table of replies

ST B E ol SR E R S, WNEER
If the value is 1, it indicates that the robot's work list
contains at least one program (corresponds to digital

3 Robot busy #l# A signal on X2.3)

WARE N LRV HLEENN TR AES 20—
AT (X2.3 X BT A5 5)

4 Program running #£/7& 77

5 Component running 2114517
If the value is 1, it indicates that the robot has reached
the first point of the program and is standing by for a

. .. | remote start. (corresponds to digital signal on X2.1)

6 |Robotinstand by SLAARIL | yymiziny 1, Mo LI CLIA SR FFAO 5 —
MAEAR B ENAE TRAURES . LT X2.1 #
f5%9)

If the value is 1, it indicates that the Robot's work list

7 Empty list 2551/ % is empty
W RAE Y 1R B AL s A TAES S 2 )

If the value is 1, the Robot has reached washing

8 Washing position 1 /&7 /7 £ 1 | position n©1
WRZEN LS N AR RERME n® 1

. e If the value is 1, washing cycle n°1 is in progress

9 |Washing cycle 1 BUAMAIL | yspizfin 1, WUERN N 1 EAEET
If the value is 1, the Robot has reached washing

10  |Washing position 2 J&/%// &2 | position n=2
WRZEN 1, WHLEs NCLIEREA E n® 2

. R If the value is 1, washing cycle n©2 is in progress

11 |Washing cycle 2 M2 |y gty Lisuk M n® 2 AT
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If the value is 1, the Robot has reached washing

12 Washing position 3 /&% /7 & 3 | position n°3
WARZERN 1, WS N CLIERFERAME n® 3
: s i 5] 4 If the value is 1, washing cycle n©3 is in progress
13 Washing cycle 3 j&7% /& 4 MEAZE N 1, TEVEREI N 3 IFAEHEAT
If the value is 1, the Robot has reached washing
14 Washing position 4 j&% /i & 4 | position n=4
WRZEN 1, WL AN CLIERFAE n® 4
i o If the value is 1, washing cycle n°4 is in progress
15 |Washing cycle 4 SOLIHIA | gz 1, WvEMN n° 4 EAEE T
Robot in error ZL#N 47 4#%| If the value is 1, the Robot is in an error condition
P s WIS 1, MUBLIE AL TR AR S
17 Robot in emergency #l# A 7% | If the yalue is 1, the Robot is in emergency mode
BagE WRAZAE Y 1, WL AL T B ERAES
From 0 to 1000 value of analogue output 1 (bit low,
18-19 | Analog output 1 ZZ# Z 47/ 1 | bit high)
M 0 £ 1000 BRI (KA, =i ir)
From 0 to 1000 value of analogue output 1 (bit low,
20-21 | Analog output 2 #2747 /4 2 | bit high)
M 0 £ 1000 FMEALIM A L(IRAE, mifir)
From O to 1000 value of analogue output 1 (bit low,
22-23 | Analog output 3 A7z %7+ 3 | bit high)
M 0 £ 1000 FMEALIM A L(IRAE, mifir)
From 0 to 1000 value of analogue output 1 (bit low,
24-25 | Analog output 4 A7 & %74 4 | bit high)
M 0 £ 1000 FMEALIM A L(IRAE, mifir)
From 0 to 1000 value of analogue output 1 (bit low,
26-27 |Analog output 5 #7# &%7 /4 5 | bit high)
M 0 £ 1000 FMERAM S 1(IKAE, mifr)
From 0 to 1000 value of analogue output 1 (bit low,
28-29 |Analog output 6 7 & %7/ 6 | bit high)
M 0 £ 1000 FMERLAM S L(IKAE, mifr)
From 0 to 1000 value of analogue output 1 (bit low,
30-31 |Analog output 7 #2742 %y /4 7 | bit high)
M 0 £ 1000 BRI 1(IKAE, mifr)
From 0 to 1000 value of analogue output 1 (bit low,
32-33 | Analog output 8 #2474 &%/ 8 | bit high)
M 0 £ 1000 FMERAM S L(IKAE, mifr)
34-64 |Free %54/

Table36: Allocation of Profibus communication reading memory bits

Profibus 815 52 HX P A7 43 BiC

® 36: 87 5 2

Profibus communication flow diagram
Profibus & W2 &
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Bit Command string

1-32
TR RS

Bit 33 Command string
confirmation
FRFER IR

Bit 2 Command string answer
TR H TR N

Bit 1 Answer Ready
2 i

12 3 4

1) Write the command string in bits 1-32 7£ 1-32 fi. 5 A\ fiy & 745 e

2) Write 1 in confirmation bit ZER LA 5 A 1

3) The Robot prepares the reply Hl.#s A v & N 2

4) The Robot writes 1 in reply bit 1 and deletes it after 200 ms.HL#s A5 1 [A12F 1 7, 200
ZIEMER -

For details on command strings and reply codes, see sections List of Ethernet commands and
List of replies to Ethernet commands above.

A KA A AT RO R Z AR B AR B, 152 (] DAL 50 23775 B0 00 AR I iy 4 41 AR A Iz 5
T2 B3

6.5.AXIS ERROR MESSAGES

6.5. X TIHEIRIE 2

The following Table features the most significant error messages concerning the motors' drives.
The table supplements the Table featured under point 8.4.1 in section 4 (Programming).

N R SR AL T LR Sh # i BRI R . 2R R 4 B () T

[ty 8.4.1 i ThRE

Possible causes: A R ) Ji
[Al:

The drive has detected a |e Incorrect motor wiring
current demand higher | e AN IEHf Y FEHLIZE S

6019 I. ACOPOS: Overcurrent than the motor's e Short-circuit between
Gzpas: W maximum rating phase and earth wire #H4&
IXEh At I L L | AR e TR ) R
1) B K0 5E LA e Short-circuit between two
of motor's phases |~ Hi,
BUAHAT 2 18] B R i
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e Drive defective* JXz) 2%
A e

6020

Hardware: 24V power
supply fail
T 24N i G

24V DC supply has
dropped below minimum
level

24V FLIHLPE 2 AIRK
SI_Z

PWa auxiliary power supply
defective

PWa i By Fa {1t Fit i s

6021

Low level at controller
enable input

75 #E BE i Fg A M
%/j

The drive's Enable input
has dropped below
minimum level while
drive is running

WA EHIZATI, KB E
FA A A A\ B 22 e Ik
SIZ

e Switch cabinet off and
back on

o HIEINTRLAR S HHT B HY

e Check operation of safety
PLC's OO0 output

o f#%4r PLC 11 OO0
it R A

¢ Replace the safety PLC

o B4 PLC

6028

Holding brake:
Undervoltage/ - current

7. XK - i

With motor holding
brake released, no
current comes through
BEAE LI IR,
A rE

e Check motor brake
wiring

o F A FLHLIE 2L

6029

Holding brake: Control
signal on and output

status off

5] S
T IR Kl

When motor's holding
brake is released, no
current comes through
after 500ms

=4 HELHTL A 0 1 BB T
500 ZAP )5 A HIE
it

e Check motor brake
wiring

o F A FLHLIE 2L

6045

Power stage: Connection
X5: No current flow #:
phase
LyFEFR: EHE XS &
i # .

When motors are
switched on, no current
comes through
MHESNLEBE, BA
LI

e Incorrect motor wiring

o HINLIELA LT

e Check the resistance
between motor phases: it
must be finite and the
same for all three phases.

o ForEE HEATL A 2 E] R FE

BH: "B A AE P = AH A

7]

7017

Encoder: Error while
reading encoder
parameter #: slot

Tl : I T iR
2H #: S

Error from conveyor
speed 1/0 module

IR HLIEEE 1/ O BLHL
iR

Check the connecting cable
Rt L g

7022 ()]

Initialization is active %7

Motor feedback encoder

e Check Rn or Dn
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Vi ¢

initialization  has
been completed

RIS Bt 22 914610 | o #2 A Rn B Dn JERZHIE]

M AR SE K

not| connecting cable for
damage*

(1 52 511
e Motor feedback encoder
is defective

o HBLS TGS A A BRI

7029

Incremental signal
amplitude too small

15 FUEA

Encoder signal

amplitude is 20% less damage

than prescribed
maximum

i 2815 5 IS L L 3K | ¢ Motor feedback encoder
€ ) B = PRI 20 % is defective

e Check Rnor Dn
connecting cable for

o A Rn o Dn &L

X152 451 1

o HBLS TGS A A BRI

7032

Encoder: Incremental
signal amplitude too small
(Disturbance, no
connection)

FilGas: W75 Wa/ed
oD (CRFU, BREEE

Encoder signal

amplitude is 10% less damage

than prescribed
maximum

AL 285 5 K E E ELHT | e Motor feedback encoder
€ ) B = PR A 10 % is defective

e Check Rnor Dn
connecting cable for

o A Rn o Dn & HLLR
(1) 52 45175

o HHLS TGS A A BRI

7046

Resolver: cable
disturbance

W5 2T

The motor feedback

resolver returns signals connecte
with amplitude thatis ~ |e #fi{& Rn 145z

too low

HLHL B A AT o 3% [B] iR

I 15 5 A%

e Make sure the Rn cable is

7200

DC bus: Overvoltage E /7
ALk 1k

The DC bus voltage

supplying the drives has acceleration or
exceeded the maximum deceleration too high

limit

LR BX 5l 2% B ML 2R HE | e La resistenza di frenatura

Jis L I 5 K PR Al

e A movement has been
performed with

o BB B E i PR

non funziona

o iHill3h L&A TAE

7210

DC bus: Voltage unstable
E Ui 2 A

The DC bus voltage

supplying the drives has is within required range
exceeded the maximum | e £ 7% FH 5 HA [ /2 75 7 22

limit

LR DR 2 2% B AL 28 HE | @ Check that all three

Jis L f KPR Al

e Check that supply voltage

REVEHE A

phases are present
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o WA =ML

DC bus: Voltage drop
—check the power line

There has been a voltage
drop on the DC bus

e Check that supply voltage
IS within required range

o A YR HL R 5 A

7211 . | supplying the drives K9 FEL N
@%f% BERE ﬁ§1 IE 3 BK 5 85 1 B S 2k | o Check that all three
e H R A phases are present
o WATAH =AHHE
e Check that all three
power supply phases are
DC bus: At least one present
B [phase of the power line|One phase of main o R A HHTH =R
7215 |l |failed power supply missing Jin
Him4: 20—k TrRERMEEEZER | Check the FUL10 and
H B A FU111 fuses

o 7 FU110 F1 FU111 1%
i 22

7225

DC bus: Overvoltage E /7
B2 E

Same as 7200 [5] 7200

Table37: Axis errors (code 01) 1/2 % 37: HiJER{EE ({5 01) 1/2

9000

Heatsink temperature
sensor: Overtemperature
— Movement stopped
BRI

The temperature sensor
on the heat sink has
detected a temperature
higher than the limit
FEHEFA T b B AT K
s Ron il 1 v A PRI 2

Ambient temperature is

higher than 40C

MR T 40° C

e Make sure that the

electrical cabinet's

cooling device (forced

ventilation or air

conditioner) is working

properly

T Ok FL AR 1 10 3¢

B Comdilim X e i)

TAEIE

Make sure that the

drives' cooling fans are

working properly

o THTRIKS)ZF VS HI R,
J 1E % TAE

9001

Heatsink temperature

An increase has been

A movement has been
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sensor: Overtemperature
— Limiter active

RO s i 1% 1y 1
- Rt #RIEEE

detected in the heat sink
temperature during a
stopping movement.

FEfF LB B, il 2
AR E — A BTt

performed with
acceleration or
deceleration too high

4 1 3z 3 0 B R i i
,H%o

9002

Heatsink temperature
sensor: Not connected or
destroyed
s i NG 1 . K IE
KB

The temperature detected
on the drive's heat sink is
below -20<C

IXZh 2% I E e E I
farifiT--20° C

If ambient temperature is
not below -20<C, then the
drive is defective
mRREREAKT
-20°C, NZIKF) 282 A
&

Heatsink temperature
sensor: Not connected or

The temperature detected
on the drive's heat sink is

Make sure that the drives'
cooling fans are working

9003 destroyed higher than 120C properly
B i [E 1% Ry - AR | T A U 1) 9K 5 2% BRI | DR 9K 2 4 1) v 20 R0
AR AT 120° C e LAFIE®
e Check ambient
Temperature sensor A temperature has been temperature

9010

(Motor | Choke |
External):
Overtemperature

i 215K A (P T
OB - L H

detected beyond the limit
for the motor being
monitored

FiT 00 FE S LR Ok
il S

o Ty EFIBEIGR AL

e Motor temperature
sensor connected on X4
is defective

o ERRAE X4 EIHMLE
JEAR KBS A R

9030

Junction temperature
model: Overtemperature —
Movement stopped

G G A - B3
i

The mathematical model
that calculates the
theoretical temperature
reached by the motor has
produced a value beyond
the maximum limit

FH 25 A T SR AL
FIT REIA 21 () PR IR FEAE
it e KR PR

e Load too high

o fEIL

e A movement has been
performed with
acceleration or
deceleration too high

o YHTB B INIE B RIE
JUR /A

9040

Bleeder temperature
model: Overtemperature —
Movement stopped

T i JE PR L -
EFEILE

The mathematical model
that calculates the
theoretical temperature
reached by the braking
resistor has produced a
value beyond the
maximum limit

FH 380 A5 R T B 1 3
‘i F BEL T BE Ik 31 A B8

e A movement has been
performed with
acceleration or
deceleration too high

o YHTIZ B INIE B IE
JUR/A
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ik AR H B KPR A
ACOPOS continuos o A movement_has been
) DC power has exceeded| performed with
I power: Overload — . _ .
9075 . Movement stopped ma‘X|mu‘m I|m|t‘ B acceleratl_on or _
AR JEMHBEIFE BT &R KR | deceleration too high
ACOPOS FFFL1)%: H# e 1
ey J& o HHTIEHN 0K B EE
- BRI :
Timeout for cyclic data| Communication error on |e Check the connections
I from drive — Indications|Powerlink network (red network cables)
32189 | invalid (network error # |between drives and PLC |e 675242 /0 4% .25 (41
timeout #) Ay 75 H9&E | KB 25 1 PLC Z T8 | £4)
AT 5] 7 2 5047, 2 75 78 3¢ | Powerlink b I 2% 3@ 5
(P25 4 R T4 iR
I EnDat encoder: Alarm bit
is set # : slot
39003 | B0 | £ oot s, s
B 1
EnDat encoder: Alarm bit | The motor feedback The encoder is defective
B |- signal amplitude too|encoder returns signals | 448 & A i
39005 . small # : slotEnDat 47/%: |with amplitude that is too
IREAT - 155072 | low AL B gt 2%
e R [ 15 5 5 IRiE AR
Checksum error detected | Interference present
B |Encoder: CRC error while | while reading the AAETR
39017 . reading position Z7/#5#%: |encoder position
SR EHT A9 CRC #4527 | 1 B 2 Bt 45 7 5 I U
PRI R,
The temperature sensor | See error number 9000
Heatsink temperature on the heat sink has S5 R %5 9000
detected a temperature
I sensor: Overtemperature higher than the
41001 || | # : Heatsink temperature 0.05+103C limit
G AL . :
HRBHPTRS: S et LRt
S s R I AR B2 = T 0.95
*103°C
Temperature sensor A temperature has been | See errqr ngmber 9010
(Motor | Choke | detected beyond the S5 RS 9010
| External); 0.95*110°<C limit for the
41011 @ Overtemperature /7 /Z1% f';offr beJTr% n:ogl\tgred
BB | R /m&?&¥ij§]?&k.\0.95
N . * 110°C PR il it 00 el
2 . L Wl
41031 I Junction temperature | The mathematical model |See error number 9030
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model: Overtemperature —
Movement stopped Z% /7 #
s A - B

that calculates the
theoretical temperature
reached by the motor has
produced a value higher
than 95% of the
maximum limit

FH 350 A R T SR AL
JIT REIk 3] B IR T
RO PRAE Y 95%

SRS 5 9030

41041

Bleeder temperature
model: Overtemperature —
Movement stopped

[FEI R WA - B3
ain

The mathematical model
that calculates the
theoretical temperature
reached by the braking
resistor has produced a
value higher than 95% of
the maximum limit

FH 25 AR T SR o 3
H, BEL i i 08 2] ) BRI R
JEAE R e R AR FRAE

See error number 9040
SRS T 9040

Table38: Axis errors (code 01) 2/2 3 38: Hifffix ([R5 01) 2/2
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12.MAINTENANCE AND ELECTRICAL REPAIRS
12 4R AR 412

12.1 .Specific safety rules

12.1. Bz

A

WARNING 24

Risks of various kinds, possibly of a serious nature. s XU DL & ™ & [ AT fe
MANDATORY ACTION 3 i #: 4

Before performing any maintenance, make the afe.

All maintenance, repair, adjustment, cleaning work, etc. must be carried out only
by suitably trained and skilled specialist personnel who have read through this
instruction manual.

A R = B IR AR ol 5t BAT 40 B s U B 15, A REREAT By
AR, B, R, EHETAESLIHAT.

Only use tools that are suitable for the maintenance and repair work. When
working on electrical parts, only use tools insulated against electricity.

KA EGEN TEIEATHP AR TAE. X HRSEAEELR, RegfHd
Gyl LHE.

Only specialist personnel are allowed to perform maintenance on electrical
equipment.

WA ENVHIN LA O VR B A BEA T 4E

When performing maintenance, you must wear personal protective equipment and
use suitable tools in a good state of repair.

BEAT SIS Z0R S A B 4 B A A T RAEFIRS I 4E B T A

If environmental lighting is insufficient, install a local light for maintenance work
or use suitable portable devices.

AR IR B AN, 22 3 — DA HOG PR BEAT 445 AR Sl Al i s % 2
o

Also unplug the unit from the power supply before performing any work on the
ON/OFF switch.

[FFELE ON / OFF JFSCHEATARAT TAEZ AT, AL IE 4k Fidk.

If the 's power cord is damaged, it is potentially hazardous and must be replaced
straight away.

LUE RN 251 PN R E B2 Ne e i SN N S ok

In the event of replacement (due to cuts, tears, etc.), the electric cable connecting
the electrical cabinet to the facility's power outlet must have a suitable
cross-sectional area for the length of the cable in question and the installed power.
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FESEHAIE LS CHTUIR], WRAESE) 1% f SO %42 3 et H Y4 2 1
FEL 28 B A 3 A AR T T AR AT & R B R AN 22 36 Th 8

Only use spare parts that are identical to the ones being replaced or that have been
authorized by the manufacturer beforehand.

A A AR [R) 2% A e 8 0 iR 2 A1, e 13 7 T e B 2 1

Observe work hygiene rules while cleaning the.

TEE TAVALES NI 26 258 sy TAE A

Refer to the instructions provided for third-party components, attached hereto.

15 2 [ i B SR A 58 =05 AL AR 1 B

Keep the work area spotlessly clean while performing maintenance and repair
work.

FEREAT QAP ANYEAE TAERS,  ORIF AR KB T3 8

Before restarting the after maintenance or an overhaul, make sure all guards and
safety devices are put back in their proper place and remove any tools that have
been used for the job.

FEYEBEECRIE S BT R 3 T HLEE N, B IRIT A B BN 2 R I E T
EHIAE, HFBERTEL T A

When disposing of manufacturing waste and spare parts do so responsibly to
protect the environment: do not litter!

Ab B TR FEY G AR, S LR 5T AELIIRLIR !

Replace worn or obsolete components with equivalent new components.

A5 R0 AT 2EL A B e 4% i P R LA

Once you have finished maintenance work, you are advised to double check that
you have refitted all components correctly.

— BARC 2 58 s AE 12 AR, e DS AT 4RAe & R e e i A LA IR

PROHIBITION Z&1

Do not perform any work other than that described herein. Seek the assistance of
engineers when you plan to perform work and/or make changes that are not
described herein

ANEEBEATFRA SRR A FAAT A TAF o 2Rl B9 b B8 sl i TAEAAE
FRFINZETERE, 15Tk CMA ROBOTICS SPA TR ¥ 1 Bl

Do not perform any maintenance work while the is operating.
APATATRATAES TAEAE TALHLES NIRRT .

No unauthorized or unqualified personnel are allowed to perform maintenance.
RAFAHI A G BIN A FCVFREAT Y0 TAE

No makeshift repairs, made with the aid of joints or tape, are allowed.

it B T B I S B TAE 2 A R vri .

If equipment has become stiff or seized up for some reason, do not use naked
flames, hot air or other tools to heat the affected part.

AR B TR R R S A BB R, AEMERAI K, A B Ah T
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HImahsz 50 8 75 o
Never use flammable or toxic solvents to clean parts. Take adequate safety
measures to avoid risks associated with the use of cleaning liquids.

DI Y o R eAT s T R B o SRIBOR B 1) 22 A i, DASRE S (8 FIR R LA ™ AR O AR

I o

12.2 .Making the safe

122 R TAHEALZS

A

WARNING %4

Risks of various kinds, possibly of a serious nature £ XU LA A 7™ B8 1) 7] G
(63

MANDATORY ACTION &% 1 it

Before performing any kind of maintenance, repair or cleaning work, or any
other task involving working on the, you must cut off its power and compressed
air supplies by proceeding as follows:

Unplug the unit upstream from the ON/OFF switch before performing any work
on the switch in question or on the relevant cables entering the unit.

Be aware of residual energy in the inverter: wait 15 minutes to give the
inverter's capacitors time to discharge.

FEPATYES . BBATA— R ETE s TR, B8 AR RIS N, RS
W R s, WOt s gi 2 N, BRI

FERRAT YO R BT LA RN TAE 21T, $50F ON/OFF Rtk
ERIRARBERAAL RS S84 15 70 Ph 43 1038 45 1 HEU 2 4 FR IR [R) SR T8 HE

» Press the STOP button to stop the
machine immediately.

» Press the POWER ONbutton to
switch off the Robot's motors.

& %

> 1% STOP %4037 Bz 1B AL 2% .
> % POWER ON #%4 J FHIHL28 A
FHLAL.

Figure68: Control panel on electrical cabinet

HAR b PR Al T A
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Figure69:Electrical Cabinet ON/OFF switch
HiA ON/OFF F- 5%

Figure70:Do Not Switch On sign
BEIEFTIFER R

Open the main ON/OFF switch by
turning it to "0" and unplug the unit
when performing maintenance work
on the actual switch or on the power
cord running from the outlet to the
cabinet

Attach the safety padlock and lock
it. The person tasked with
performing the work must keep the
padlock’s keys on their person while
work is in progress.

FITF T HIT R H i B 0,483
ITHERB TAERY, S ST oC e i
AL R Zh42 L IR R 1) 2 B o

BN 22 SR B A BT . IEAEAR
MEFRAEIIN 51, 220 DR 1R B0 ) )
RLTRE H S RE

If the operator does not have a direct
view or control of the ON/OFF
switch, a 'do not switch on' sign
must be placed on the switch in
question reading "ROBOT
UNDERGOING MAINTENANCE"
in a clearly visible position.

Before resuming the work cycle,
make sure all guards and safety
devices that have been removed are
enabled and working correctly.

N SRR A BE B W 82 2 Bl s
il ON/OFF ki,  “HlLas NIE
TERHATAES” IR IR 5 L AURAE
— NE TR LA B

PRI 22 10 AR JE BT, SRR E
B4 38 B A e e 2 B R bR, A RefT
FFitfE, 1EW TAE,
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12.3.Scheduled maintenance

12.3. HE 47

MANDATORY ACTION 384 ¥4+ i

To avoid breakdowns due to components deteriorating, a table of periodic
scheduled maintenance must be compiled with a view to keeping the 's electrical

cabinet in proper working order.

N T TR G R A R A, S AE 3 R 20 L DR AL AR A B AR A 1

HLARRGSEAT IO B,

12.4.Summary of work

12.4. THEHE
Once a month Checking and replacing the dust filter (version with |12.5.1
H 1R forced ventilation only) #6 2% Fl 5 3 7K 4 i€ 4 28
Com il 38 KU A
Once a month Cleaning inside the cabinet (version with forced|12.5.2
A 1K ventilation only)
TEENLAE &R ol i XU )
Once a month Checking operation of cabinet ventilation (version|12.5.3
FH 1k with forced ventilation only)#& £xHLAE 8 XU #E1E
C ot ) 38 XU A D
Every 6 months Checking operation of the drive and heat sink fans | 12.5.4
6 M 1K o 25 BB A A g XU 3B 4T
Once a week Checking indicators and alarm warning devices are | 12.5.5
B 1K in proper working order
KB R R AR E R B AL T IEH TIERE
Once a week Checking safety devices are in proper working order | 12.5.6

B 1K

Ra g e B G T IER TARIRES

Once a month
HH1IX

Checking the cabinet-robot connecting cable for
damage

AL NER S B A

12.5.7

Tabella 39: Maintenance work 3 39: 43 T4k

Rev .1.0
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12.5.Description of routine maintenance work
12.5. H &4 T1EULRA

12.5.1 Checking and replacing the dust filter (version with forced
ventilation only)

12.5.1 i EF TR EL 2R GEHIBEXARA)

» Remove the protective grille by simply
pulling it off with your hand
> RFHFRTBCN R4 FR il

Figure 71:.Checking and replacing the dust
filter
L AR B e AR 4

> Check the state of the filter
> REJERBHRS

Figure 72:Checking and replacing the dust
filter
oA AN B ol
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» If too much dust has built up in the filter,
replace it
» Refit the protective grille

> IR ER BRL 2 kA, R E R

Eo
> IRUFBT ORI

Figure 73:Checking and replacing the dust
filter
A AR B R A 4

12.5.2.Cleaning inside the cabinet (version with forced ventilation only)

12.5.2. FEBIEAER GREEXARA)

Switch off the electrical cabinet

Open the door

Vacuum up the dust that has built up on
electronic equipment

Y V V

5 AT R A LR
ITIFAET]
Wl HH R L IR O A A

Y V V

Figure 74.Cabinet interior

AR A AR
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12.5.3.Checking operation of cabinet ventilation (version with forced
ventilation only)

12.5.3 I EHRIEEENX GRHIEXAMZA)

Switch off the electrical cabinet

Open the door

With help of a clamp switch the electrical
cabinet back on by operating the QS100
switch's control lever directly

Y V VY

> KPR HLE

> FTIHHET]

> FIHE 7 EBRE QS100 JF I 142 il #
HFFT T AR

Figue75: Checking operation of
ventilation

o 2 3 KA

» Locate thermostat ST21, (the one with the
blue setting dial)

» Using a screwdriver, turn the setting dial
anticlockwise until the fan on the cabinet's
left side starts working

» Turn the setting dial back to 25<C

»  If the fan fails to start, follow the
instructions given in section
012.7.8.Replacing the cooling fan (version

Figure 76:Checking operation of with forced ventilation only)
ventilation
o i XU R > BN ST2L(E R E R 5)

> PR 22 J )it oy i sh ik, ERIE
FER IR 220 X 46 TAE

> Bk FTEZE 25°C

> WRXETICEE S, B 12.7.12 4
H AR Comb) i XA AR ) B 45 v A1 XU
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12.5.4.Checking operation of the drive and heat sink fans

12.5.4 1ERTNZFHEAZXEIEIT

» Switch off the electrical cabinet

» Open the door

» Switch the electrical cabinet back on by
operating the QS100 switch’s control
leverdirectly

> IR AR FE YR

> TR
> B BERERIE QS100 KR S
Ll

Figure 77:Checking heat sink
ventilation
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There are two rows of fans under the drives.

The first row of fans, the ones with the green

LEDs, are the ones that cool the drives' heat sinks.

The second row cools the drives' electronics.

» Make sure all fans are rotating correctly and
that all the green LEDs are on

> If the even one or more fans are not working,
follow the instructions given in sections
012.7.4.Replacing the heat sink cooling

Figure 78:Checking heat sink fans012.7.5.Replacing the drives' cooling fans.
ventilation
A A 18 RUIR Wzhas T PSR
DU 58— A S ROt TR, SRR A BKE)
A HCA T

B HAH IS AR T

> R RS B M R e s, 3 BT
(R123 0, LED 4T 5%

> MBRE—ANBEAN KA TR, % 12.7.7
T IR ER VA E XU DA M 12.7.8 7T B IR
B A E1 X5
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12.5.5.Checking indicators and alarm warning devices are in proper

working order

1255, EIRRAMBERZLELTEETERS

The indicators and alarm warning devices are
located on the control panel on the electrical cabinet.

» Setthe AUTO — TEACH selector to AUTO;
the selector should light up.

»  Press the POWER ONbutton; the button should
light up.

» Select a program and press the START key; the
button should light up (for information on

Figure 79:Control Panel selecting the program, see Section 4 point 5.1
P TR Automatic cycle starting procedure).

» Press the mushroom-head EMERGENCY stop
button; the ALARMS button should light up.

I AR 2 3 o7 T P PR 4 T AR -
Perform the following checks: 1T L F k& 25 :

> Bk EE AUTO - TEACH 3| H 3R
AT &

> 1% POWER ON #4240, 4241 M 1% 22 2

> EEFET, % START 84l Mzt fF
KIEBFEF, WS W 4 % 5.1 Y HhEH S
T

> ¥ FEELEL MERGENCY &/54; ALARMS
el .

If even one of the above-described conditions fails to
occur, follow the instructions given in section

IR Bl A BRI DL, T 12.7.11
Sz AR LED IR
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12.5.6.Checking safety devices are in proper working order

1256 EZERERTLTEEITERKRE

\ » Press the mushroom-head emergency stop

Ba R & button on the control panel and make sure the

¥ | Robot stops and that the emergency status is
reported on the display

> T P AR b s sk S iR A, IR ER
FERLEE N B BB os 5 bR s RS

Figure 80:Control Panel
A T AR

» Press the mushroom-head emergency stop
button on the pendant (A) and make sure the
Robot stops and that the emergency status is
reported on the display

» Set the Robot to teach mode, move an axis as
described in section 4 under point 4.2.1 and
make sure that the Robot stops when the
enable switch (B) is released

\ Enable switch

Figure 81.Pendant
Z2 € > E N REE LE LB (A, IR
TRAEBE R L Bl N5 IEA X ZURTS
> BB NSRBI, 258 05 ik m
4.2. 188 — DHOF IR 88 A5 1L T
TR BYFAFF
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Set the Robot to automatic mode, switch on the
motors, trip the safety device mounted on the
perimeter fence. The motors should switch off and the
display should show the Emergency condition.
Bplgs N2 B, IRk, B2t E
ZRAEPT M o ARSI, fE R L RoRTUE
KA

Figure 82:Perimeter fence

B3 I

12.5.7.Checking the cabinet-robot connecting cable for damage

12.5.7. EN [/ AREERBLEZDRHUR

» Visually inspect the cable for damage,
making sure the sheath has not been crushed

or cut
> HMER G, #ikbgish
BB WA B

» If you encounter any problem, call the
CMAROBOTICS customer support

- department
Figure 83:Checking the cabinet-robot > WIREIBEBTAT ), HEH
cable for damage CMAROBOTICS & F 2T,

PLES N HIAR 28 25 1 75 1 0
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12.6.0ccasional work

12.6.I1&AF 14 T 1E

MANDATORY ACTION 5 i #4:# ti

All repair work must only be performed with the stopped and the power supply
disconnected.

PP 4eAe AR ZRAE TV AL a5 A A5 LR s W T i A4 e AT

Work must always be performed by suitably trained personnel and every precaution
must be taken to avoid accidental restarting and electrocution.

TAE M Z S & S BN N FEAT , AR BT fe i, DA G0 5 4 21 5 A
fik F, o

In the event of faults or trouble, always contact, who will be able to provide advice
on how to remedy the problem, or call in your own engineer to perform repairs.

FE R AL B B B 00 T, B IR R T8I A SR L as ABORE R 2 7], #tin
A eI o) R FAT T RESS AR O, B R AR AR AR HEAT 442
DISCLAIM ALL LIABILITY FOR DAMAGE TO PROPERTY OR INJURY
TO PERSONS AS A RESULT OF MAINTENANCE, REPAIRS OR OTHER
WORK BEING CARRIED OUT ON THE WITHOUT PRIOR WRITTEN
PERMISSION.
RETEPEA, R TBEREM TAETERK W= RRRAFGE, &
KRITEWNBRANBARE RA T T INTE 5 HREIEE .

There is no occasional work that can be carried out by the operator without professional help

BB ATA IS B4 TAE 0] PLH AR &0 B 35 B L 28 N 4AE 0Lk SEHE Y
12.7. Non-Routine Maintenance

12.7.E HEHP

The work described concerns replacing parts that are easy to replace by following the customer
support department instructions and can be carried out by qualified personnel who do not
necessarily belong to CMA(Wuhu) Robotics Co.,Ltd. .

T 38 B9 S B 5 e A 1) TAE AT DUAZ RS 5 IR S5 P48 @ 34T 3 46,  H— AT & k%
HIN S i) ABEAT 12 A A —E 77 E Ay £ Ce) L as NEARF IR AR BN G .
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MANDATORY ACTION i i1 it

All repair work must only be performed with the stopped and the power supply
disconnected.

P W 4EE TAE L ZFENL 85 N 15 L i J5 3047

Work must always be performed by suitably trained personnel and every precaution
must be taken to avoid accidental restarting and electrocution.

I AR 0 323 0 BN B AT, HAZICR BT i i, DA 4 =%
4B 5 i H

In the event of faults or trouble, always contact, who will be able to provide advice
on how to remedy the problem, or call in your own engineer to perform repairs.
FERAEMBERIEOLT, B R R A LR IEWIHL A NBARA IR AR, win i g ik
XA AT RESR AR R, B B R AR AR AT 445

When part of the and its associated electrical equipment are replaced or changed,
the tests prescribed by the relevant standard (IEC EN 60204-1) must be repeated.
PR FH IS HR N 72 (IEC EN 60204-1) , HLAE A EBA: LR AR 5% B A 1 4% B8 e il 0k
AR, AH S AR 0 20 B AT

DISCLAIM ALL LIABILITY FOR DAMAGE TO PROPERTY OR INJURY
TO PERSONS AS A RESULT OF MAINTENANCE, REPAIRS OR OTHER
WORK BEING CARRIED OUT ON THE WITHOUT PRIOR WRITTEN
PERMISSION.
RETEPEA, R TBEREM TAETERK W= RRRAFGE, &
KRITEWNBRANBARE RA T T INTE 5K .

The following operations: 1/ N 2401 -

replacing the equipment' structural parts; 5 4 1% £% it &5 ¥ & 14

adjustments, repairs or replacement of electrical system parts; B/ 2 Gt 3 AE R L &
Bl P it

maintenance work on safety and warning devices; %2 4= ¥ £ A% 5 5 4% B 4E 9 TAE
adjustments, repairs or replacement of control system parts; 1% fil] & G5 #5544 (A5 L 153
B

any other work not contemplated herein A2 F& L3k Py 28 AT A HoAth TAF

do not qualify as regular routine maintenance work, and hence require the services of authorized
specialist personnel, who can be called in by contacting the manufacturer.

ANEF G H AR H RS AR T 2 BB L AR5 N 53 AT, AT DLIE i g 7 0Bk AR

11,

In addition, other non-routine maintenance includes work performed in response to exceptional
events, such as:

BeAh, FAhAE HH B 4E TAE R RO SRR HAE, .

Sudden breakages 2SR T35
Periodic overhauls & fit1&
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12.7.1.List of spare parts for cabinet with wiring diagram 0330

12.7.1. BB B4R [E 0330 j5 &

CODE |DESCRIPTION Quantity | ITEM CODE BRAND
IS EIE 2 g | FHoiY it
FU11 |Fuses 10x38 32A 3 RT18-32A Tingxiang
FU12 | Fuses 10x38 2A 2 RT18-2A Tingxiang
FU13 |Fuses 10x38 2A 2 RT18-2A Tingxiang
FU23 * | Fuses 10x38 6A gG 2 RT18-6A Tingxiang
FU31 |Fuse 2A 32V 1 0913689 Phoenix
Contact
FU32 |Fuse 7.5A 32V 1 0913702 Phoenix
Contact
FU33 |Fuse 2A 32V 1 0913689 Phoenix
Contact
FU34 | Fuse 2A 32V 1 0913689 Phoenix
Contact
FU35 |Fuse 2A 32V 1 0913689 Phoenix
Contact
G21 22A power supply 1 B&R
BOP0220HW00.000
G31 16A power supply 1 8B0C0160HWO00.001 B&R
M21 Heat sink cooling fans 6 8BXF002.000-00 B&R
GF41 | 2x11.0 Kw drives 1 8BV10220HWDO0.000-1 B&R
Scheda slot 1 1 8BAC0120.000-1 B&R
Scheda slot 2 1 8BAC0120.000-1 B&R
Ventola raffred damento 2 8BXF001.0000-00 B&R
GF81 [1x16.0 Kw drive 1 8BVI0110HWS0.000-1 B&R
Slot 1 board 1 8BAC0120.000-1 B&R
Slot 2 board
Cooling fan 1 8BXF001.0000-00 B&R
GF101 |2x5.5 Kw drives 1 8BVI10055HWS0.000-1 B&R
Slot 1 board 1 8BAC0120.000-1 B&R
Slot 2 board
Cooling fan 1 8BXF001.0000-00 B&R
GF121 |1x5.5 Kw drive 1 8BV10028HWDO0.000-1 B&R
Slot 1 board 1 8BAC120.000-2 B&R
Slot 2 board 1 8BAC0120.000-1 B&R
Cooling fan 2 8BXF001.0000-00 B&R
A281 |Safety PLC 1 Phoenix
986232 Contact
Rev .1.0
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Pendant 1 Ke Top T55-raw-AUO-CE6 | KEBA

Table 40: List of spare parts for cabinet with wiring diagram 01-QE-0330/xx % 40: Hi ke #5112
13 5. 01-QE-0330/xx

NOTA *:  With Air-Condition use 6A Fuses J¥*: Z5i{# H 6A {f[22
12.7.2.Replacingfuses

12.7.2. BiR{RpE 22

The following table features the code of the fuses and possible alarms shown on the pendant
display owing to the fuse in question blowing.

TARIRPE T T ORI 22 (BT I £ 7R 0B R (0 PR 2240 5 AN AT BE IR E

Type | N |Message

ODE
FU31 33 1 |Robot in Emergency mode ML 25 A\ & S =
11 1 | Robot not getting air Hl.2% NIXH =S
11 3 | Thermal Cutouts tripped #4417 W 5 Bk /7
11 9 | Cabinet temperature over limit 5 Py 35 B2 8 1 # R

Table41:Cross-reference between fuse code and alarm displayed on pendant # 41: {7 2245 Al
A ERIREZ WS E IR

The following table gives the code of the fuses and what trouble can be encountered.
R T ORES 22 ARS DL AT HE A8 21 B BRI

Malfunction
ODE

FU11 |Cabinet fails to switch on FEAE < fE2iE

FU12 |Cabinet fails to switch on FEAE & fEH23E

FU32 | Either the Mobile Panel or the Display fails to switch on no # 3 it 2 25 76
1P

FU33 | Conveyor synchronization encoder failing to count %5/l [F] 25 4 i 2% T2 1151

FU33 | System management encoder failing to count % 4t & Bl 4w il 2% T2 1151

FU33 | No voltage on X3 terminal block output signal X3 #22k & F¥%A B M HE 5

FU34 | No power to robot 1/0 modules HL#s A\ 1/0 bk A3 H,

FU35 | Inputs from external equipment malfunctioning #5815 2% i A\ & A& # i

Table42:Cross-reference between fuse code and malfunction encountered % 42: %% 224X
TR 2 (6] 525 8 3R
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Switch off the cabinet and open the door

Locate the fuse to be replaced

Fuses FU21,FU22 e FU23 are to be found next to the
transformer

I P FEAR E YR, FTOTHET T .
Tl 5 AR I8 22 i 7 B 5 T 3
K22 FU21. FU22. FU23 fE45 & 285510 .

Figure84:Replacing fuses
S A B 2

Lamellar fuses FU41,FU42 FU43,FU44,FU45 are
located next to the general isolator and are fitted
with a red LED.

The LED is on when the fuse is blown.

FoRME W # FU41. FU42. FU43. FU44.
FU45 {7 T— Mk sesss, HE&A A an
LED 4T .

Figure85:Replacing fuses LED 7EARK 2 1A Wi i 2
R WS

Replacing the 10x38 fuse: % ## 10x38 [1) 44 K25

> Pull the fuse carrier cover down
» Hold the 10x38 fuse and pull it out.
> Insert the new fuse and close the cover.

FEORES 22 -4 S5 FT
¥ 10x38 PRS2z 3k ok
NGRS 22, & B4R 5.

YV V VY

Figure86:Replacing fuses
B i) W
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Replacing lamellar fuses: 58 i F R g i 25

» Take out the blown fuse, using the extractor
shown in the figure below
» Insert the new fuse

> B AW ORI 22, A8 an B B i 2
Figure87:Replacing fuses i
B i) 7 > AEANHTHE T A

Lamellar fuse extractor

FrOIR A W4 1) 7 15 45

Figure88:Replacing fuses
FE3aliibn:

MANDATORY ACTION &4 ¥4+ i

Refer to the amp rating given on the actual fuse and on the wiring diagram and
only replace a fuse with another one of the same size.

2[5 2 o J W7 285 78 HA) R AE PR I P AT 2 JR] B R B 3 DR R 22 ) 53— A A TR
KNH]

The size of fuses FU22 is 380V / 400V, if power is 220V double the size

AN 220 v KBRS RS, DRIG 22 FU22 H)OR /)2 380 v/ 400 v
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12.7.3.Replacing a drive

12.7. 3. EH#LIRTfIE%

Disconnect all the connectors on the top
W TUTHE P A 3 2 i

e Enable connectors (coloured blue)

e Ethernet connectors (coloured red)

e Feedback connectors (coloured green)

o fEREERN (HE)
o LURMIERm (Z08)
o RRIEHN (SR

Figure 89:Replacing a drive
F&EiemE

Disconnect all the connectors underneath
Motor cable connectors (coloured orange)
Brake cable connectors (coloured grey)

W BT AT SR B0 45 e B 1) e 1
R ST E R T (B )
WL SE T ORED

Figure90:Replacing a drive
TR IK A AR

Unscrew the fastening bolt indicated in the
photograph using a size 5 Allen key

i 5 5 AN AR TR B Bl 1) 3 ] i

Figure 91:Replacing a drive
SRS 4%
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Unscrew the bolt indicated in the photograph using a
size 5 T-handle Allen key

FE(EAT 55 T A0 75 M 4 I B b BT R 1
2k

Figure92:Replacing a drive
R IRE) &

Lift the drive, pushing it up from underneath and
remove it completely.

RIS, WRNERRLHY, MR E R .

Figure 93:Replacing a drive
FE/ TS

»  Insert the new drive in the old drive's slot,
hooking it in at the top. The arrow in the
photograph indicates the slot you need to
hook the drive into.

> FEIHHV RS hm A BT AR B4,
FEAER RIS . B B # Sk d s 1 7R 2
PHEE R B % B A

Figure 94:Replacing a drive
B BB e
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»  Tighten both M6 bolts with the size 5 Allen
key. Do not apply more than 5Nm force.
»  Reconnect all cables disconnected earlier

> M5 SHNARTITERZINA M6 iRz,
ANELAE R SNm ) 0
> RPURE T T2 S EETE B

Figure 95:Replacing a drive
SR IR A A

»  Open the hinged cover and set the drive's
address, as indicated in the tables below.

> PRk, JFE AR, T
RN

Figure96:Replacing a drive
FE/ Tk

Cabinet 01-QE-0301/xx e 01-QE-0330/xxwith ST Robot:

GF41 |GF81 |GF101 |GF121
High 0 0 0 0
Low 2 3 4 5
Table43:Addresses 6160 ST
2% 43:6160ST it
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12.7.4.Replacing the heat sink cooling fans
12.7. 4 BIREARBUA R

» Switch off the electrical cabinet and open the
door

» The heat sink cooling fans are the ones furthest
in (on the first row)

» Push in the two tabs indicated by the arrows

> KPR, STIHET]
> HUASR VS A WU #AE B BT (E26— 47 ED
> BTk R PR

Figure97:Replacing heat sink cooling
fans B8 #ECH s XU

©

» The cooling fan will want to come out of its
housing

» Support it as you allow it to drop, removing it
gently

> Insert the new cooling fan in the old one's place

> VIR 22 B AR N i B
Figure98.Replacing heat sink cooling > XU 75 B HFHE I REH T e
fans > KR KU AR N SR S ) 22 e o B
BB AR XU
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12.7.5.Replacing the drives' cooling fans

12.7.5. B IR 525 BURLIR XL 3

» Switch off the electrical cabinet and open the door

» Disassemble the drive whose fan you wish to
replace following the instructions in paragraph
12.7.4Replacing a drive

» Push out the two retainers as illustrated

» Pull out the fan

> VAR YR, FTIFHET]
> I 12.7.4 T OK S 2% AU B RO RS B R

(R BIR 5y R IR o
Figure 99 100:Replacing the drives' > #EHM/ANMES =, & frx
cooling fans > SRS

B 5% (1 B XU

Figure101102 103Replacingthe
drives' cooling fans

B 5% 0 HSCHA XU
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» Press the fastener at the end of the fan's cable

» Once you have pulled the old fan all the way
out, replace it with the new one, reconnecting
the power supply cable inside the drive

> Reposition the fan

> Rethe drive

> FE T XU 2 2 IS B AT

Figure104 105Replacing the drives' > —HARKIARE IR, B e, =
cooling fans iR IR A5 A ) LR

B 0 DR AN 45 A AR > EHTRCE R

> HAEIKFE

12.7.6.Replacing the safety PLC

12.7.6.E#% %4 PLC

e
v

Switch off the electrical cabinet.

»  Disconnect the connectors on the top and
underneath the PLC. The connectors are
marked with a reference number, making it
impossible to get them the wrong way round
if they are reconnected.

> Wi e AR FLA

> WrIF PLC TR e B+ IX £
Figure106:Replacing the safety PLC TR LM SR id, DA OR T
B4t 4 PLC AR

»  Remove the black Memory Stick, levering it
out gently with a screwdriver.

> BUR BORICIZRRR, R R R
Higik.

Figure1l07:Replacing the safety PLC
H a4 PLC
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Figure 108:Replacing the safety PLC
B2z 4 PLC

AN 5% 6
MY 25 FIFS—CONFSTICK

Pl
TS &——— "Confirm" button

Status indi —.I. . .Ii ' .
of the safe 'Cs T !

Figure109:Replacing the safety PLC
] 108: 424 PLC

»  Use ascrewdriver pressed down on the
retaining tab to lever the PLC out from its
supporting rail.

> AR T R EB R, A PLC
I Rk,

Fit the new PLC and reconnect the connectors

“ZRSHTN PLC JF BB B 1 HE F.

Insert the old PLC's Memory Stick
(IFS-CONFSTICK) in the new PLC while it is
switched off, then switch the electrical cabinet back
on and wait until the PLC booting up procedure is
done; the CONF LED will flash once it has
finished.

510 PLC fIiciZ# (IFS-CONFSTICK) A%
W) PLC IBKs PLC KH, SRJE T IT HLARE E0T
JHE, &2 PLC JFHLRE 7 e K, — EL5E G
CONF 2 [N #.

Remove the Memory Stick while the PLC is
switched on

PLC #id i X HH i 12 6

Hold down the Confirm key

- GERTIING

Refit the Memory Stick while still holding down
the Confirm key

[FAT AR B, BT Figioms

Once the Memory Stick has been inserted, release
the Confirm key and wait for the PLC to initialize

— B a2, IR, F2%RF PLC
IpELee

Rev .1.0
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12.7.7.Replacing the Display (only APS version)
127.7.8#H%E~a% (XA APS hiA&)

» Switch off the cabinet, open the door and lift the
control panel

» Disconnect the DVI —USB power and ground
cables.

> R EYE, FTIFETT, FH A6 AR .
> WrJT DVI-USB #2110, LU Az HLJFZR Al 26

Figure110:Replacing the Display
B R A

» Remove all the display perimetral clasps

> MERPTA Ron g A B

Figurelll:Replacing the Display
K 110: B BRES

Take care when removing the last clasp so that the
display does not fall off the control panel.

T o PIFNER T BN, AR BR AR AN 2 NI
TS s B3

» Insert the new display and reconnect all

cables.
» Fix the display to the control panel with its
clasps.
Figure112:Replacing the Display > BT RN A FEECHTE TR L
B 111: o ff b o e > RIS s 45 [ 58 S45 1 TR .




CMA (WuHu) Robotics Co.,Ltd 6-axis GR series page 113 of 113

12.7.8.Replacing the cooling fan (version with forced ventilation only)

12,78 BHRENN G GRHIEXARZA)

» Switch off the electrical cabinet and open
the door

» Disconnect wires n<113 and n<106 from the
terminal

» Unscrew the fan's four fastening screws and
remove it

» Fit the new fan and fasten it like the old one

» Reconnect the wires to the terminal

Figure 113:Replacing the cooling fan > RPHAE R, FTHHETT
B 74 0 X > fE XU LT EWT HL4 n 113
n<106

> AT RIS [ e R 22, IFECT
> BN, SRR E
> PR R A T

Figurell14:Replacing the cooling fan
B A2 H X







