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1 $8—Z ELECTRICAL CONNECTION H S &

1.1. Introduction 4438

1.1.1 Description of the Electrical Cabinet E83E i} BB

E ™ The devices that can be seen on the outside
ﬁ ﬂ of the PATH version electrical cabinet are:

A) ON/OFF switch AT 3%

B) Hour meter A= 7= W [A] 71 2%

C) Main Control Panel =42 il| Itk

D) Notused AffH

E) USB port, Ethernet port USB #2141,
PLR M0

F) Display 8,4” 8.4~} BIr%%

PATH = Self learning programming
PATH=H 3%~ 2] %2

Figurel:Electrical Cabinet exterior PATH
PATH A AR AU
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Figure 2:Electrical Cabinet exterior PATH/PTP
PATH/PTP A< LR 7P

Figure3:Electrical Cabinet exterior APS
APS JEAS HAR S

The devices that can be seen on the outside
of the PATH/PTP version electrical cabinet

PATH / PTP R A EEAE A 15 4%

A) ON/OFF switch HEHHEFF5%

B) Hour meter 427 W} [A] TF B 25

C) Main Control Panel =4 ] T #%

D) Not used A1

E) USB port, Ethernet portUSB 2 17,
PAK W42

F) Pendant 7~ #( &2

PTP = Point To Point programming
PTP=5 2| 55 % 2

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

APS A HIAE H) R 1 75 -

A) ON/OFF switch HiAE 3%

B) Hour meter T1%#%

C) Main Control Panel = fil] T #i

D) Manual Control Panel -4z iil| [ #

E) USB port, Ethernet port USB %[,
PAK W42

F) Display 17”17 ~} /R 2%

APS = Automatic Painting System
APS = HIIWHR RS



R el Hlas NBRAF IR A
CMA (WuHu) Robotics CO., LTD

A
Figure 4 :Electrical Cabinet internal
AR Y 7
The main parts inside the electrical cabinet are:
FELEL P S ) A
A) Isolation transformer (optional) FRE AR A8 (Al
B) 10x38 380VAC fuse group 10x38 380VAC J5 i #s
C) Industrial PC T
D) 24VDC lamellar fuse group 24VDC R PR 22
E) 1/O (Input Output) board assembly 10 CRi N
F) Safety PLC ‘%4 PLC
G) Forced ventilation J 73388 R B
H) Interface terminal blocks e 4 im 1

I) Bank of Drives IRz &% R
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1.1.2 Technical specifications i R #4E

Dimensions X~ 1000mmx500mmx1200mm

Weight ¥ & 250kg

Power supply fitH, 3x400V 50/60 Hz

Installed power % 2% I % 5KVA

Starting current at 400V
400V I [ )5 3 FL i 10A

Workplace temperature

range

AR P IRV

0° # 40°C

Storage temperature

range

A il Y

-25° 3| 55°C

6-axis GR series robots
that can be used in

conjunction B&R system ROBOT
G 6 B GR &

FIpLA A

1.1.3

Symbols adopted FF-S A

The following symbols are used here in:
KA 5 0T B -

Symbol

Vzan =

5

Description f#ji&

PROHIBITION %t 11

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

WA RSN EC S T AR VAT e S BN E H IR AT 9, Bt
SRR .

MANDATORY ACTION 58| & i
Sections marked with this symbol contain instructions that you are required to follow.

A R G A A 5 T B < Y 0

A\

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

A AR S K N 2 T HA 54, A RANRE LB AT, P RE S BUBR RO A «
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And the following conventions are adopted

KA B

White writing on a black background refers to a

AUTO — TEACH . H control found on the Robot's control panel.

Add .

LIST .

REC.

Speed

Spraying distance

Edit Out .

» Press the STOP button to stop the
machine immediately.

> 1% T STOP & ZI KMl N 15

o

 BEAEROER LA TR RRENSEN
R AR PR A S

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

K, WO EE SRR AR
i LAHZ N B

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

RPHAE B S IR RN s B
ko

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

R OH 5 LB O P RRORE R B AL
HIRS TR AE

One or more arrows indicate an action or a series

of actions that the operator is required to perform
in order to follow a procedure.

— B AN SRR R B AR R T B R
Tk

1.2 General safety standards EXxLZ£iRE

MANDATORY ACTION

gif | P 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.

L THRORARUE, B RGEBEA Iz AT R Be t i L T E N 2l B A
e,

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

R A& 1 L HBEAT RFFAGEE TAF . =0 s AR FR AR, R REf ] dp 4
Z TR,
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Make sure the facility's earthing system is in proper working order.
B PR BB I R GE AL T 1% TARIRES .
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
(IAn) featuring marking showing conformity to international standards.
AR A8 NIERE B R H OB TN ORI &%, AL i R I 2 DU BN
0.500 mA(TAn) b & 8 TR F 6 B BRbn it o
Check that the voltage and frequency of the main power line to which this to be
connected matches the machine's ratings.
Rt iz R ZR, DUE TP N B 12 1 R T A A3 5 A1 28 R 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.
FL 20 R 0 TE R 52 B ) 42 L 5 6 A R LR A R HRI R, B85 2 /b 0N
1P40.
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.
AN SRV AL N 2 2 HEAR Rz, 8 UAE S bt 46 BT 22 26 — M i A L AT AL T
EEELE.
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.
B MR T GPLGN, ARG AT R A0S PSR T LS A AT
PAMAE P, i A2 A B DL a8 A G 35 By F 45 4F 5
Install cabling in areas where there are no hazards of a mechanical nature (such as
impact from vehicles like lift trucks).
THAT L DA BN G R (a0 SCZE R X 3
Make connections in a professional manner following the instructions given in section.
A7 %R 1.3.4 75y i St R .
The power supply wires and earth cable must be connected directly to the top of the electrical
cabinet's main switch.
P Y 0 R 2 1 28 20 B T 2 30 R T S Y T
The terminal for connecting the earth cable is coloured yellow and green.

T IE R 2R 1) 28 3y T 2t
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1.3Connections FEE

1.3.1 Transport &5

Figure5:Electrical Cabinet move with
forklift
M X HE R s i Al

Figure6:Electrical Cabinet move with pallet
truck

IR R 3 AR

To move the electrical cabinet, use a forklift
truck to lift it off the pallet and place on the floor

o Bl F AR 75 L4 Y SO0 rEARLIE 28 B T TR

4 JFCEAE E.

Forklift load capacity, minimum 300Kg
N ZER A Bt /NN 300 T8 .
Maximum width between forks: 700mm

Mk BB RHEE: 700 22K

once placed on the floor, it can be used a pallet
truck to move them and locate them in their final
position

JCE A _E AT DU P FE R HOE R 8 T
BRI RANALE .
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1.3.2 Installation Z3&

MANDATORY ACTION 35I| #4:3% it
The electrical cabinet must be placed outside the safeguarded space, i.e. the
space defined by the perimeter safeguarding devices

HIELFUR BN E ZERPBREIXE, Flane SOV ERPEE .

MANDATORY ACTION 35| HEH i

The electrical cabinet must not be placed outdoors

HAEANBE IR ELAE S A

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

HAE A A, AT (8 2 #5477 4 o1 TR0 AT P DA ATL 8 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

ANEERATAT ) i TRCELAE RO AR T - DRAIE AR AT 2 % B0 ) LUSE 7T DA 5 il 21
P THIAR o

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

AP LIS AT, AR AR FFBIUE, JF H YIRS B TN R

When positioning the electrical cabinet, bear in
mind the spaces to be kept clear, which are

marked with hatching.

In the forced ventilation version:
e to the left of the electrical cabinet as this
is where the fan’s air intake, USB and

Ethernet ports are located
e at the front, to allow the door to be opened
on the right to allow the door to open fully

é@*ﬁlmuﬁlﬁ GRS SA RS K S 7

e E AR
iR i 368 XL PR A
o R 223 2 XUBS I ES T, USB ATEL
Figure7:Installation, version with forced ventilation NG NEVASEREZ(
iR i 368 IXURROAS (14 22 2 (ERU, ASRVFITIFT]

AT AT EATIT

10
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1.3.3  Connecting earth cables 12k

ZONE 1/2 SECURE ZONE

I Cable B I Cable A

—  Ground B — Ground A

» Uesa 10mm2 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

> 10 mn 3455, H 25 04 ], 52 T a cross-sectional area of at least 2.5mm 2
A mn SR RFILE A AR B in accordance with EN 60079 (CABLE A)

5 o

A (RS B) P L ) 2 s i R 2 b, A ) ) 3 40 L 2
BEA A E DN 2.5 mm 2 HAF S EN
60079 FrifE CHLZE A)

1.3.3.1 Equipotential connection £ H1 i/ 7% %

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.

5 C RN ARG EN, S8 AR R L& B S5UE NI
AR il T F A E R 28 XOF IO A EE A E 2% X3M S Sk .

11
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1.3.3.2 . Equipotential connection GR NJ 16 2% Hi /%5 GR NJ 16

MANDATORY ACTION
S8R 4] 1 O

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 10mm2, between the robot body and the
equipotential bonding bar to inside the enclosure.

48 C MBS T BIEABLES N 2 B FER BAi 2 N, RSN /23R
ft 10mm2 Bt L AGE L s NAR 5 35 i ADERE /.

1.3.4  Connecting to power supply HiRiELk
oy A

» 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

> HJRZE H R QS1 Wrkss b, Ak
LN TR B
> R ER R X1 FE T

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

FF LA 2D 2.5 mm?

Figure 8:Power supply connection

HLY IR L

MANDATORY ACTION 3 I ¥ i 4 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 B2 OZ+HZ) AUERE, Wi ENTERA Wi BT T ik .
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.

SRR, IR T RCE AR iR AT X . HAER
AN E AR A X, BRI AT I I A7 A 4 3 B B D W DA S 48 5
JERIHE, BB SR e 4 L A b, TR R ™ A 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.

12
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1.3.4.1 Selection of the supply voltage (version with transformer) B 2575 [k #% )3 3% (B&
B9 A Wi AS )

Figure9.Connecting to the power

HIJRE %

MANDATORY ACTION 381 P+ it

» 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 BEHIEFEYIH SN L& S
PRI YR . BRI — A,
—H =ML 2.2, 2.5, 2.8 HEREFA
Uit b0 A& HLUE M 7, M 200,
220, 380, 400 f1 415V Frik$%

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.

R UAUEH T S R (PR B0E 8 A e A Oy 42

M) TN-S i R 4¢

1.3.5 Connecting the pendant (only PTP version)7~Z(z5H01%E$E (PTP ki)

Figure10:Connecting the pendant

ERREAR

13

Only with the PTP version cabinet
& T PTP Wi As 1 HAR
» Connect the pendant's red cable to the

socket on the door on the cabinet
front.

> CRORBESR AL O R R BN AR

E A .
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1.3.6 Connecting the Robot ¥4 2%

1.3.6.1 Connecting models #1784 1%+

Robot

Figurel1:Connecting the
EEMLAA

Figureq12:Connecting the Robot
EEMLAA

[
Figure13:Connecting the Robot Z#:HL# A

14

Connect the motor feedback cables (green)
to the relevant connectors on top of the
drives, as specified in greater detail below.
I L s 24 ( 2 £ ) JE 12 2| BBy 4 0L ) A
P 1, N 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.

MLEs NIIBh 12k (R ) IAGK, i

PWFE 2, 3, K4 LS5 .

URBN 2% ) Bl 77 26 [H] 18 7E DR Bl 2% 1 B K 4,

Fff O L 25 1 B i )2 R0 A S 4 T 4

4-5-6 B R 22 F2 SRS X4 i T
(58S 650-6100) , VE4HA4H LR

2. R3. K4A4HEKS,

» Connect the Signals cable to connector
X3f on the electrical cabinet.

> [B5LEHEN X3 &,
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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

=SSN g, BRI ETIER, U
FHLES N Z B 2% Rz, W 1.3.3 BukHhsk
HIEFE ik

Figure 14: Connect the Robot

LRI 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/O module

BLES N1 il AR DR 21 8 ] DAE il — B AN
B

| I 1 f] AR SR B 28 Wi%i%%%lﬁ”%% 3%
FEPAAN EATLAH i) 1 12 2% ity

Al Ix FEA Lo - XSA Al XSBO

o173 7 X4A Fl X4B.

55PN TN LS T/ O A
e,

X348

Figure15:Connecting the Robot ZEFEHL 25 A

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.

15
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MR HADER BN KB A . RIS F R E LA NS AR, K

B S EAAE A
Models:GR630-650 ST (6 axes)
Drive JXz/j &% GF41 GF81 GF121
X5A X5B X5A | X5B X5A X5B
Motor cable M1 M2 M3 M4 M5 M6
L L2
X4A X4B X4A | X4B X4A X4B
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
F61 1] FLZR )
Slotl Slot2 Slotl | Slot2 Slotl Slot2
Feedback cable E1l E2 E3 E4 E5S Eé6
R HL 2
Table2: Drive Connections for GR630-650 ST (6 axes) 3 2: GR630-650 ST (6 axes)IXz)#5
A
Models: GR630-650 ST + RP (7 axes)
Drive IXzh#% GF41 GF81 GF121 GF141
X5A X5B X5A | X5B X5A X5B X5
Motor cable M1 M2 M3 M4 M5 Mé6 M7
L L2
X4A X4B X4A | X4B X4A X4B X4
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
F jiF] HL. 45 )
Slot1 Slot2 Slotl | Slot2 Slot1 Slot2 Slot1 Slot2
Feedback cable E1l E2 E3 E4 ES Eé6 E7
R
Table3: Drive Connections for GR630-650 ST + RP (7 axes) %< 3: GR630-650 ST + RP (7
axes) RB)) 2% % 12
Models:GR630-650 G (8 axes)
Drive Xz #% GF41 GF81 GF121 GF161
X5A X5B X5A X5B X5A X5B | X5A | X5B
Motor cable M1 M2 M3 M4 M5 Mé6 M7 M8
L FEL 2
X4A X4B X4A X4B X4A X4B | X4A | X4B
Brake cable F2(1,2) | F2(3,4) | F2(5,6)
Ju el FELZE
Slotl Slot2 Slot1 Slot2 Slot1 Slot2 | Slotl | Slot2
Feedback cable E1l E2 E3 E4 ES Eé6 E7 ES8
S FL 2

Table4: Drive Connections for GR630-650 G (8 axes) 3 4: GR630-650 G (8 axes) Xz

ER A

16
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Models: GR630-650 C (with Translation Carriage Y axis)
Drive IXz)#% GF41 GFS81 GF101 GF121
X5A X5B X5A X5B X5A X5B X5
Motor cable M1 M2 M3 M4 MS5 M6 M9
L L2
X4A X4B X4A X4B X4A X4B X4
Brake cable F2(1,2) | F2(3,4) | F2(5,6)
LR
Slot1 Slot2 Slot1 Slot2 Slot1 Slot2 | Slotl | Slot2
Feedback cable E1l E2 E3 E4 E5 Eé6 E9
St FL 4R
Table5: Drive Connections for GR630-650 C(with Translation Carriage Y axis ) 3 5:
GR630-650 C (i AT M) YRz a5 4%

01-QE-0301/xx panel:

Drive IRz #% GF41 GF8l1 GF101 GF121
X5A X5B X5A X5A X5B X5
Motor cable M1 M3 M2 M4 M5 Mé6
DGR
X4A X4B X4A X4A X4B X4
Brake cable M1 M3 M2 F2(1,2) | F2(3.,4) F2(5,6)
L
Slotl Slot2 Slotl | Slot2 Slotl Slot2 Slotl Slot2
Feedback cable E1l E3 E2 E4 E5S Eé6
SR HL 2
Model: GR6160 ST + RP (7 axes)
Drive IRz #% GF41 GF81 GF101 GF121 GF161
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 M3 M2 M4 M5 Mé6 M7
L FEL R
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1 M3 M2 F2(1,2) | F2(3,4) F2(5,6)
JHu el FELZE
Slotl | Slot2 | Slotl | Slot2 | Slotl Slot2 Slot1 | Slot2 | Slotl | Slot2
Feedback cable | E1 E3 E2 E4 ES Eé6 E7
SR HL 2

Table6: Drive Connections for GR6160 ST + RP (7axes) & 6: GR6160 ST + RP (7axes)IX 5/ %%

ER A

17
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Model: GR6160 C (with Translation Carriage Y axis)

Drive IXZ)#% GF41 GF8l1 GF101 GF121 GF141
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 | M3 M2 M4 M5 Mo M9
L FEL R
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1 | M3 M2 F2(1,2) | F2(3,4) F2(5,6)
F1 1) FLZR
Slot1 | Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2 | Slotl | Slot2
Feedback cable {1 E1 | E3 | E2 E4 ES5 E6 E9
i) FEL 2

Table7: Drive Connections for GR6160 C (with Translation Carriage Y axis) 3 7: GR6160 C (if
IR WBhAIERE

1.3.6.2 Connection models GR NJ 16 (control box 330)GR NJ 16 (¥l 330)HLAL [1)i%

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

K FELUATL R 2 R 2 R 45 P 40 T 432 38 50 0 LA AN G )
TR TR AR

Figure 16:Connecting the Robot
EEELIIREIN

et

If present connect also the signal cable X3f

MBS 2k X3 2 R

Figure 17:Connecting the Robot
EEELIIREIN
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1.3.7 Connecting safety devices 221 2 iE$E
1.3.7.1 Connecting a door safety switch in one Robot with Mobile Panel % 4[] 5<%

BAEA R B AR AL A

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.

LR T R g 23 AE B30 TR IERE AN LSS A
TARX 2 4R,

Figurel8:Perimeter protection

A Y

Figurel9 :Terminal safety switch

WA TR0 T

X13 X13
24Vex TEST CHANNEL 1 I
5 0 1 0
ov | 6 o DOOR CLOSED %15 2 0 —
LOCK DOOR 38.2 7 0 E i TEST CHANNEL 2 T2 3 o)
PROCTETIVE PE | 8 o DOOR CLOSED %16 4 o et ]

Table 8: Terminal door’s safety switch % 8:%4: [ ]I 55 5 1

Connect the two contacts of the safety switch to terminals1,2and3,40f the terminal blockX13.
A IIF ORI MY B HY A 20 R B X3 ek 1A 1. 2 A0 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

19
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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).
— BHLEE TR B30, 2 TBURE SHB0E . R 2 eI KM e, T RAUE
HEANTAEX NI 1B 75 L3R4 0.5A MU K. ML T 5. 6 (24V, 1A)
VR N5 B A3 H 3 1
MANDATORY ACTION 35I| #4:3% it
To enable the machine to work in automatic mode, a safety circuit must be
connected to the terminal X13

fEplas b+ HEEA T TE, LA JUE S B 1 X13

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.

Figure 24:Connecting a safety switch

E g aITR

7E GR630 1 GR650 [ HE#/RFAL T, 7EHAT
AR AUTO — TEACH #1EH 0% $E - B3R
HORPEAIE K 2% 4B

EHBIE A, 2T, e REE A,
AT R A DL R vFdt NFTIRNLAR A B TAEX
W XN, REEN RSB RETT O
R#& N ON,

1.3.7.2 Connecting door safety switch in one Robot without Mobile Panel J&#% 3} i # 1)
Plas N iRz 48
MANDATORY ACTION 3| ¥4 i

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).

PR AR RN S i, SEFE PR 22 4 T IF SR I W ik i 2R 03

SUFH X12 iEL T, RS RO T AN ZHERR R Tk
(TEACH) .

Lev. 2 Lev. 1

20
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]

X12

N.C. CONTACT 2 PIN _EM2.21

5 O
1

2V s o

SAFE PLC INPUT 28.8

7 O
CHANNEL 2
N.C. CONTACT 2 PIN EM2.22 8 O

2

Table 9:

Mobile Panel's Emergency terminal block (function safety door)3 9

X12

N.C. CONTACT 1 PIN _EM2.
1

]

24V 2
SAFE PLC INPUT 28.7
3
CHANNEL 1
N.C. CONTACT 1 PIN EM2. 4

2

INUEINE B G(IRE R AET])

1.3.7.3 Connecting a number of door safety switches &% /241156
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Fot ol The diagram on the left
1 [ 1 shows an example of how
rat fucif four door safety switches
o102 Feiod can be connected.

The four switches are
conveyed to a junction box
where the two contacts for
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
block, see previous
paragraph.

=l
e
1
—

a2
103
106

10
105
14

521

27
3]

x1
1
il

%1
Tl
b 7

T =58 EHIE R T A A
) : w e 1T SRR BT
L ORISR A
Bk, RULE A s bl
4 ) B B 81 K L ) A 2
Figure20:Connecting a number of safety switch LT b
EARAETIIFRHE 3 R IR I 15 5
P23 X13 8 X1 28 i
T, SHE W B EH
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1.3.7.4 .Connecting a light curtain ##)t%E

+Q1.2

A
ACCESORIES POWER SUPPLY

Ve
#4va

0¥
I .

858888
aaeaae

Figure21 Light curtain wiring

pir% NINE R

23

= e
_______________ |
= = Ep Ep
i &

™

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.

MLAS A AR X 3N AT DU e HE £
P AEIXFIF LT, VR AT LS I AH R X13
iy f R T 0% . e e B B E
BT A, a0 BRI TR

LR (25 2 B AT DU E SEBRALES N FAE I8
HREELHT X6 (24V. 4A) , HiEE
TAEFER X 13 ¥mF- (24V, 1A)

WA 752, NSRRI 3 B e T LR
A R
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The light curtain can be positioned the
following distance from the Robot work

| ‘ : ‘ area:
“““““ T T FeHERT LUE T LA RS BN A TAEX
- \ E— S=K(tl +12)+C
s L i Ly
O L As prescribed by UNI EN ISO 13855:2010.
““““““ A - fi4% UNI EN ISO 13855:2010 (115 -
nnnnnn /. \\ Where:iX . :
UUUUU - e K = Speed at which person approaches
/ \\ hazardous zone. AT f 6 [X I8k 1)
““““““ J \ T
5 \ tl = light curtain system + control unit
tripping time Y% R A +HE ] HI0 &
M I (]
t2 = Robot stopping time HL 25 A5 1L}
Figure22:Graph showing Controlled stop time [f]

for axes 1,2,3

L« 2+ 3 Hlifs b fz il i ra] 15

C = 850 with resolution > 40mm
otherwise C=8(d-14)con =
deice resolution.

The Robot stopping time t2 is 0.3 s. on HL 2%
N IERFE] ©2 2 0.3 75

1.3.7.5 Choosing safety devices, assessing overall Performance Level.i& £ % 415 4%,

SR

PL

o

1 Il Il Il Il 1
Cat, B Cat, 1 Cat, 2 Cat, 2 Cat, 3 Cat, 3 Cat, 4
DCpygnone  DCggnone  DCyplow DGy medum DCyglow  DCyygmedium DGy high

Figure 23 Choosing safety devices
pYiok G ol

The Industrial Robot standard UNI EN ISO
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
less than "d".
FR¥E UNI EN ISO 13849-1: 2008, TolLHLES A
bR UNT EN ISO 10218-1: 2009 Z3R 2 4
B A0 R 3 KA, Bl A HLER I MERE K
AMIET AR E 2 255 %, I AR/ T-d”
To assess the Performance Level, we need to take
into consideration the three main blocks of a
safety circuit.
T VS PERE AT, AR B S B 4 H
)= AN TR

e 1= input block % Ak

e L = control logic & iil| & 4

24
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Control Box

Im

I1

\4

L1

Im
»
»

m

01

l.

«—

Im

12

\4

L2

Im

»
P

m

02

Figure 24.Choosing safety devices

R e o

<+—

PL ?

Pl | Mo PL

None, not allowed

d

P e e e fufejuge
o

wlv | n v |nlv | n]v]n|w
w|lw|o|lo[nwvv|n]|ole]d

d

=

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

Figure25:Choosing safety devices

7ge ok QU e

e O =output device #ii % %
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".
BL A O RAERMBN. B L%l PLC.
O Bl 24 gk s s AHLEF NIXBN AR A, 4
A A0k L AR I IR BN AR 1 BE KT Ik B " d " AR Y
I, 224 PLC WITERESE N 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:

— ELIRATTRTE FAT AR A A\ R B REIKT,
AT AT DA ) e 3 B R R 7 2 4 v Y R AR
AE7KF(PLr), 440 Finife:

Identify the lowest of the three PLs

i WA = PLs

Identiy the number of blocks with this PL

fifi X Fh PL )%

Find the PLr in the table on the left

FEFE I P 4R PLr

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

EAE PLr 551 D I, Fri e A\ R B 2
/0K dHPL

1.3.7.6 Connecting to the Emergency stop circuit .JE4% 5% & 1% - W ik
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The photo shows the location of the X4 terminal
block.

The Robot's emergency stop circuit meets category 3
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).

ZERR T X4 HEERIAE.

Zhlas NI SUE ER AT & 3 KL SRRt
T XAN R, A2 A s

LA NAE R GE P ] ARy — A il [

Figure 26 Connecting to emergency
circuit

2 (2 ] B 1) I, XEER—ANMA, UlHlEs N B2 ER L O

Ui S VO R s s R YNID PSS X 1S K i/ N P (B
— S SR RS AR AR DI BB SUE R

EX 5 W)

X4 X4
EMERGENCY 293 |5 o —{— TEST CHANNEL 1 Tl 1 o
EMERGENCY 29.4 EMERGENCY INPUT  28.11 —

6 O |— —1—3— 2 0 }b— —
OUTPUT (N.C. 1) 1
EMERGENCY 29.5 TEST CHANNEL 2 T2

7 0O f— —— 3 0
OUTPUT (N.C. 2)

[, S

EMERGENCY 29.6 EMERGENCY INPUT  28.13

8 0 |l —FE— 4 0 |l—— —
OUTPUT (N.C. 2) 2

Table 10: Connection to the emergency circuit 2% 10 : &5 [H] i ()14 5

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).

AU 5~ X4.1. X42. X4.3 FI X4.4 ks B TIERE LK U B0k B R4
0 LAt A ) B S bS] OB D .

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

AT X4.6. X4.7 1 X4.8 WORPIANEN 4k s A il HLER AL T
B (EERD &, Sl T IT
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MANDATORY ACTION 3 1| ¥4+ it

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

RA WA — AR, 5 WA IR AR AR D AT AL AS A FEAR Ak
SRERAL, SR B AR 1 S AT AR R i A KRR R AR FIAE B
BEALFE ., SR 1.3.7.7 AR PR AT A

1.3.7.7 External management emergency stop push buttons #h 4 & Sue 144

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).

FERIAR A P e ] TR E AL AR E &
) T A AR 0 T A R S B s Sk (I R
#fit).

Figure 27:Control box and Mobile
Panel emergency

P AR B ) 2

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 %24 PLC W HAE P B AE O R B, B RIBRE IR E & (hrdEfcED -
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Lev.2 Lev. 1
X11 X11
N.C. CONTACT 2 EML | 5 o N.C. CONTACT 1 EML | 1 o
24V | 6 o #Vi2 o
SAFE PLC INPUT 26 | 7 0 SAFEPLCINPUT 285 | 3 o
N.C. CONTACT 2 EML | g o N.C. CONTACT 1 EML | 4 o

Table 11: Terminal block for main panel emergency button (internal management) & 11: =E#%H| AR b SUE 4 BB 28 7

(P HRHELL)
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.
AR T A0 B B2t ] LASE A R G011 3 s B R A8 N FRE ) S, DU AR
MHLEE AN CE R 2T

Lev. 2 Lev. 1
X11 X11
N.C. CONTACT 2 EML. | 5 o N N.C. CONTACT 1 EML | { o N
24V | 6 o “Vl2 o

SAFE PLC INPUT 28.6 SAFE PLC INPUT 28.5

7 O 3.0
CHANNEL 2 CHANNEL 1
N.C. CONTACT 2 EML. | 8 O > N.C. CONTACT 1 EML | 4 O EN

Table 12: Terminal block for main panel emergency button (external management) % 12: 3R L 2USH4H 14
2 it (AN E )

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 3y _b T SRR T RS AE 3 ) AR 0 3 TR b S F R AN 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

TpEH AR BRI S, R RS R UL R AR B

Lev. 2 Lev. 1
X12 X12
N.C.CONTACT2PIN _EM2. | . N.C. CONTACT 1 EM2 | o o
1 PIN 1
4V | o o 24V | 5, 4
SAFE PLC INPUT 28.8 SAFE PLC INPUT 28.7
7 O — 13 O
CHANNEL 2 CHANNEL 1
N.C. CONTACT 2 pIN —EM2: N.C. CONTACT 1 EM2.
) 8 O PIN 2 4 O

Table 13:  Terminal block for Mobile Panel emergency button (internal management) & 13 #3lHIHR 5 2 41 (422 2k
TN EL)
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While to manage the Mobile Panel emergency button from external the configuration jumpers is
as follows:

BHR E AN B B MR Hoe BRI RS AL 0T o

Lev. 2 Lev. 1
X12 X12
N.C. CONTACT 2PIN EM22 N.C. CONTACT 1 PIN EM2.1
5 O ——>> 1 O —=>>
1 1
24V 24V
6 0 2 0
SAFE PLC INPUT 28.8 SAFE PLC INPUT 28.7
7 0 3 o]
CHANNEL 2 CHANNEL 1
N.C. CONTACT 2PIN EM2.2 N.C. CONTACT 1 PIN EM2.1
8 o —=-> 4 O —»=>
2 2

Table 15:  Terminal block for Mobile Panel emergency button (external management) % 15: 7~#é Ss 4 (0L 1 (4h
L)

1.3.8 Available input signals (X2)] HEIMIAES (X 2)

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

Xk R T X2 HeRm TR E

JA FH — NN FL 255G AL 2 i n AN 7 R SN 2%
S 2 1) 14 [E

P A3 RN 24V

.Figure28:Connecting the input signals

PN EREPEEEE
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The following standard signals are available on terminal block X2:

DA ARHE(S 5008 X2 i FHE LA A 5

X2.1 | At 1 Common for terminals 2, 3 and 4 (24V)
AT 2, 3 &4 24V)

X2.2 |GUN 2 SELECTION Selects gun number 2 EFFHE 2

X2.3 |FREE &N

X2.4 |FREE %N

X2.5

X2.6 |ENABLE TURN TABLE Input for enabling carousel rotation in G versions

ROTATION WA TR G TG

X2.7 | A 2 Common for terminal 5 (24V)i# H i1 5 (24V)

X2.8 | A3t 3 Common for terminals 7,8,9,10,11,12,13 (24V)
T 7,8,9,10,11,12,13 (24V)

X2.9 |REMOTE START Signal for starting a robot work cycle, used in G
versions and in ST versions with conveyor in step
mode
T BEahblas N TGS, MEE G RCAR
H, JIFLE ST s o op F s AL 2D A X

X2.10 | START FROM CONVEYOR | Signal for starting a robot work cycle, used in ST
versions with conveyor in continuous mode
JREINLES N TAE IS S, T ST WA i
BLIRESA

X2.11 |CONVEYOR In the event the conveyor can work in both step and

STEP/CONTINUOS continuous operating modes, the signal serves to
advise the Robot which of them is being used.
U R ML AT CALE BB R S R T AR, 1245
5 T AR L L N IEAEAE

X2.12 | CONVEYOR IN POSITION | Signal showing the conveyor is in position and the
painting cycle can be started
2B S RAEIANLC A B0, HIsHR A AT LU
5

X2.13 | BAR ROTATION Signal showing the rotation of the bar has been

COMPLETED completed and painting of the back can be started
B 5 RINE AT A MAL, HIBHRTS 1 AT LU
5
X2.14 | START WASHING Input used to book a washing cycle at the end of the

program in progress, in automatic operating mode
AN RAE IEAEHEAT R Py 45 R TUE TR e 3,
HAEHahigfr i~

Table 14: Input signals % 14: HA(G 5
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24Vex 24Vex

REMOTE START 361 | g —"—| GUN2SELECTION 353 |
START FROM 362 354

10 —— —"— FREE —— — e
CONVEYOR
CONVEYOR 363 | 44 —"—| FREE 35.5

_ I

CONVEYOR IN 364 | 12 ——
BAR ROTATION 365 | 13 — —| ENABLE TURN 35.6
START WASHING 36.6 | 14 —"—| ENABLE TURN 24Vex o

Table 15: Input signals connection 3 15: MA\{5 5 %E#:

1.3.9 Auvailable output signals (X3)A i H{ES (X3)

Figure29: Connection of output

S T IE R

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.

XK BN T X3 B T HR A B
i HH ity e T FEVE )R R R A 115 v AC 0,5 18530 v
DC.

The following standard signals are available on terminal block X3:

PAN e AT IS 5 e 14 X3 F

X3.17| COMMON 1

Common for terminal 1 (potential free) H:m5 16

HLAL)

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

XAME TR LA N CIE R F RS — R LK
Tz As 5 30

X3.18| COMMON 2

Common for terminal 2 (potential free) A H:¥it -+ 2
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A7)

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

least one program
59 RSN TAEYERA S 20— 7
X3.19 | COMMON 3 Common for terminal 3 (potential free)A H:¥m 5 3G
A7)
X3.3 |PROGRAM IN PROGRESS | Indicates that execution of the work program is in
progress
KU TARRE P IEAEIE T
X3.20 | COMMON 4 Common for terminal 4 (potential free) A H:3iti -+ 4G
HLA7)
X3.4 |CONVEYOR STEP Request for conveyor step 15 K 1% 5 IR
X3.21 | COMMON 5 Common for terminal 5 (potential free) A H:¥iti -+ 5O
HLA7)
X3.5 |ROTATE BAR Request for bar rotation 15 3K e 4%+
X3.22 | COMMON 6 Common for terminal 6 (potential free)A H:¥ii -+ 6%
GEED)
X3.6 | WASHING POSITION This signal indicates that the robot has reached the
washing position
Z(E T RPN AN O IR TG E
X3.23 | COMMON 7 Common for terminal 7 (potential free) /A ¥ 7(JG
HLA37)
X3.7 |GUN 1 SELECTED Gun 1 selected ZEFFHE 1
X3.24| COMMON 8 Common for terminal 8 (potential free)~ ¥ 8(7C
HLA37)
X3.8 |GUN 2 SELECTED Gun 2 selected ZEFEHE 2
X3.25| COMMON 9 Common for terminal 9 (potential free) H:¥ii 5 9
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
WERA —NHES R, 205 T ize R A
W T FEAE
X3.26| COMMON 10 Common for terminal 10 (potential free)A M+ 10
(EHAD

X3.10 | FREE Generic output A H:4 H

X3.27| COMMON 11 Common for terminal 11 (potential free) A 31~ 11
(EHAD

X3.11|FREE Generic output 2 H:4i

X3.28 | COMMON 12 Common for terminal 12 (potential free) A 331~ 12
(EHAD

X3.12| FREE Generic output 2 H:4i

X3.29 | COMMON 13 Common for terminal 13 (potential free) /s H: i - 13
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(EHAL)

X3.13

ENABLE CONVEYOR

Enabling signal for conveyor start #1iE L4555 F {5
B

X3.30| COMMON 14 Comon for terminal 14 (potential free) A 34 ¥ 14
(LR
X3.14 |[ELECTROSTATIC DEVICE | Enabling signal for a piece of equipment to support

the spraying device

5 e L RENS 5 LSO IR m iR Bt &

X3.31 | COMMON 15 Common for terminal 15 (0V) A $£3i5 15(0 v)
X3.15|FREE Generic output A H:4 H
X3.32| COMMON 16 Common for terminal 16 (0V)A 355 16(0 v)
X3.16 | FREE Generic output 2 H:4i
Table 16: Output signals (X3) £ 16: it {ES
(X3)
Lev. 2 Lev. 1
X3 X3
COMMON 39.1 COM | 47 ¢ —, ROBOTINSTANDBY _391 ) , o [ g
e -
COMMON 39.2 LOM |45 o ROBOT BUSY 322 0, o b— —
COMMON 39.3 COM | 49 ¢ PROGRAM IN 223 3 o b
PROGRFSS
=i
COMMON 39.4 LOM 1 5 o CONVEYORSTEP —241 4 o — -]
=i
COMMON 39.5 COM | 51 o ROTATE BAR 35 15 o |— —
e )
COMMON 39.6 coM | g WASHING POSITION _396 | |
e ]
COMMON 40.1 coM | . o GUN1SELECTED 401 | , |
e )
COMMON 40.2 coM| L, o GUN2SELECTED 402 | o |
e )
COMMON 40.3 coM| e o ROTATEPIECEAT _403 | o |
HOME
e ]
COMMON 40.4 LOM 1 2% o FREE 404 149 0 }—0 —
e ]
COMMON 40.5 LOM 1 7 o FREE 405 141 o b— —
=i
COMMON 40.6 LOM | 55 o FREE 406 1o o b— —
=i
COMMON 40.1 202 1 59 o ENABLE ALl 143 o — |
CONVFYOR
=i
COMMON 40.3 w04 | 0 o ELECTROSTATIC ~ _413 | ., |
NFVICF 37.5
1 31 FREE 15 [ =%
32 FREE /1 16 — —
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Table 17: Output signal connection & 17 : it (3 5&E#

1.3.9.1 Example of how available signals are used (time-based diagrams) 15 /& a1
A8 FH (R (B AT e 14T

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.

MBS THLEE NS B R AIE LA A MR S S

ROBOT BUSY
Plas NigfT

REMOTE
START
AR B

ROBOT
STANDBY
Hlas AL

PROGRAM
RUNNING
FEFPisAT

COMPONENT
RUNNING
Mgty

Conveyor Step
gL 2t
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1.3.10 Connecting the start limit switch and encoder (PTP/APS versions)i¥E

R RIBR AL FF X F4mEEEE (PTP/ APS ki)

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 /O module to be inserted in the I/O board assembly. A limit switch will also
be fitted, whose purpose is to start the Robot's work cycle.

N T AENLEE N R S HENLFD A7 B B 5
IX BRI B g A A 22 R AR AIA LR IR BN R B b, IR R 1/ O B DUEHE N 1/ O IR
[l IRE 22 R PR AT 0, AR TE bl e A B AT A 4

—
Incremental encoder EH80P2048 Eltra
WA Z5/L10X3PR331
1/0 module I/0O #itl X20DC1196 + TB12 B&R
Start limit switch J& 3[R 5% | FR550 Pizzato
Tablel8: Accessories for ST robot (SINCONV) % 18: ST HUHL#3 ABCAF (SINCONV)
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» Switch off the electrical cabinet
and open the door

» Locate the free slot n°9 on the
I/O board assembly for inserting
the X20DC1196 module

> RMIEAEEYE, IR
> A 1/0 AR 9 555 NG
Ff4H N X20DC1196 Fibh

Figure 30: SINCONYV connection
SINCONV [f3i%E 4%

> Insert the module
> IR

Figure31: SINCONYV connection
SINCONV [f3% 4%

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

> TBI12 EEARFFEAT, HAHW.

Figure 32:SINCONYV connection
SINCONV [f3%E 4%
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» Hook the TB12 connector onto the front of
the module and rotate it up until the connector
engages at the top.

> H(E TBI2 BRERIRIHA AT, ek H
B BT iR P AR 1 A B T

Figure 33: SINCONV connection
SINCONV [f)3%E 4%

» Connector correctly slotted in

> EESIEFE AT

Figure 34:SINCONYV connection
SINCONV [f3% #

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

> Gt ds BRI R T B A VR

A

Figure35: SINCONYV connection
SINCONV [f3%E 4%
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ELTRA LD,

BO3E] » Connect the

start switch to
terminals

I X2.8 and

Pl kb i o i I i X2.10 see

gl = 8| 2| =| B = paragraph

06.3.8.Availa
IL'E : i - o - - - o . ble input

WEF ,_._f, N R_. . L A ) . L signals (X2)

I

> EEREBIT
% F i1
X2.8 f

> X2.10, W,
% 1.3.8 A]
LN RS
(X2)

S0

S6RD

SEHT
AN
SEGN
SE.TL
SEGY
S5PK

i
By
13
ad
4]
14
o
4
b2
1.3
My
13

b

18
Gl
LB

¥

R\
Generica ouiput

: 1
Gensen I:|J1|:||JT

A\
Genetlca oulpus

Geneicn r:||1pu7
o

+i

Genericn ouiput
GHE

Genrico ouiput
ENE

Geneica culput
Genmico culput
Generica cufput
Ganerlca eufpus
Genetica eutput

Figure36: SINCONYV connection
SINCONV ffJi%4z

1.3.11 Connecting the encoder for plant managing (APS version)i5 ;& 4mM5 8%
HIEE (APS AR

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 I/O 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.
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ENLER N BAMLIRAEI R G, EIEDCRIL BT A, AEREN LR 5 1 R 5t
B, DA EHIS A, POERR VO B3R VO Hiddft . mzE— N aiEhmit
PURIFERL IS PRAEIT RAT 5 I+ R AL L0 (S A 45

Absolute encoder 2%} fH#ifi%#F | CS58M T+R
1/0 module /0 X20DC1198 + TB12 B&R
Reset limit switch & 7[R i/ 7f9<¢ | FR550 Pizzato
Table19: Accessories for system management 3% 19: R 408 P i 2F

» 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

> M EAE YR, AR
> RH) 1/ 0 WRAN 10 545 H I 345 A
X20DC1198 Fitk

Figure37: Connection of the system
management encoder

RYUE B a% 1T

> Insert the module
> IR
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Figure38:Connection of the system
management encoder

RYUE B a% 1 IE T

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

> TBI2 ERARIFH N, HEEH

Figure 39: Connection of the system
management encoder

RYUE B a% 1 IE T

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

> EY(E TBI2 R BB AT AL, ek LRI P

R AR AR A BT

Figure 30: Connection of the system
management encoder

RYUE B a% 1 IE T

» Connector correctly slotted in

> AR EFE A T
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Figure 40:Connection of the system
management encoder

RYUE B a% 1 IE T

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

> Gnhtas AR IR AT B A SE VRS i ]

Figure41.Connection of the system
management encoder

RGUE PN 1 IE
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TR CS58M
+E!
B35
& a 5 3 E E E £ B F B
oLl JL L T e
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& g
+E1
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S7RD
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Figure42:Connection of the system management encoder

RYUE B a% 1 IE T

> 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 E 9 SR X20DC1198 VLA S — i XT7E ¥ T o
> RIS E AR IS Z BET I 5 A 10 [RERESE XTf (4000 2B 40 ) 2 i
S48
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1.3.12 Connecting the Measure Barriers (APS version ZE3EM & 5¢H(APS i)

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.

BLA% N (APS) H 29 A% 52 G 004548 5 1 ) I o PR A% SRR AR R AT 40040, 1 TR i 42 81 v
M) X9 i 1 b

Measuring sensors Il &L &8 | CML730iT05xxxx + CML730iR05xxxx | Leuze

Table 20: Measuring sensor kit & 20: | &% & 28 1% &

» Switch off the electrical cabinet and open the door

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

> KU HYE, TIHET]
> BTN X9 S 1AL T Sk B B DY # T
FEHI SO RS .

Figure43:Measuringsensor connection
DA R AR D %
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x4 At
L

0 Y9
uind L Lt | - J.'l.
B| 8 & =& E| 5| 5
I_L___ ";:L_.:“"—————— | ".:I__

| | 1

| H A

E

: i
LEUZE CMLT30 (RX) LEUZE CWLT30 (TX)

Figure44:Measuring sensor connection

B SR ) A %

1.3.13 Connecting sensors for 3D option (option 3D)iE3E 3D B AIIE 2%

(3D iEIN)

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 perpendicular to that, during painting, the robot can get nearer or

move away from the piece.
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B 7R IERES, =AU RAR S T AR R R e A AL T SR VR TR T B

3 ey AR B e s AR R P B v B R, AT AR MR I B s A m] DA SE il iz 7
T

Distance measuring photocells DT50-P1113 Sick
P B A SR

Table21: 3D kit % 21: 3D 94

» Switch off the electrical cabinet and open the door

» Identify terminal board X10

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

> P HEA YR, FTIFME]
> T E LU T X10
> ERHEYE S10 [ &uhf X 10, Wi R EIF ATk,

Figure45: 3D photocell connection
3D SRR R AR I

45



R Gl Plas NEARFIRA
CMA (WuHu) Robotics CO., LTD

+£1|  DTSOPI13 +E1|  DTSPI113 +E1|  DTSOPINA
S04 SQ422 50423
MEASURE 1 - e 8 - M MEASURE Z - & s - " MWEASURE 3 - - 8 o M
¥ % ¥ =% o¥] (¥ =¥ <% <% oY [¥ =% ¥ =¥ oY
1 2 = & & E E = 5 & & = & =
+E1
X10.1
Nu Lr ]
vl

+
?l
10
1
B
12
]
&
El
s,

dunction bax

S108D
S10WT
SI0GH
S510.67
5108%
S10NT

+
=S
SR

Figure46: 3D photocell connection
3D ot R R AR I

1.3.14 Connecting the Start pedal for carousel loading (G models)EREF Tl

BIREEHEHERNHEA (GED

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

AR PR R ek ARG, (R BT I S VR E R B AR

Start pedal J& ZhEsHR | PF18620025 Pizzato

Table22: Accessories for G robot G RUH 25 A\ /4
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» 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)

> SR AR YR AT AR ]
> EBESMROITUA 3 240k X2.8 F1 X2.9, I 1.3.7 Al H
WMAES (X2)

1.3.15 Connecting Proportioning valves (CAPV accessory)iZ%Et {5117

(CAPV M)
Proportioning valves {71 CAPV B&R Cma Robotics
X2X bus transmitter module X20BT9100 + TB12 B&R
X2X R
Stand ¥ Cma Robotics

Table23: CAPV accessory CAPV [

» Switch off the electrical cabinet and open the
door

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

> K UM YR AT ITAE T

> {E 1/ 0 AR A RAEREEE 17 5.

Figure47:CAPV connection
CAPV 4
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— _— / » Insert the module in the slot
.. G
SEEE > R REB N B .

Figure48:CAPV connection
CAPV #4:

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

> TBI2 BERARRTFHI T, H(EHEW.

Figure49:CAPV connection
CAPV ##%

» Connector correctly slotted in

> AR IEHE AR

Figure 50:CAPV connection
CAPV HiE$z
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» Perform the wiring for the violet cable coming
from the proportioning valve box as illustrated
in greater detail in the diagram below

> QT B rh SR PR A A i B B A A P R S
AL o

Figure 51:CAPV connection

CAPV &S
?b‘” > Wiring diagram
Bwe xx [p ] WHITE > ALK
"b d.z Xn= BLACK
b 3
|.40 64
l.;:. d.a +24y 1/0
5 & GD SHIELD

Figure 52:CAPV connection
CAPV [z

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

> EEE T HRIRLR A T X6(24Va =24V
4A)

! §5
Figure53:CAPV connectionCAPV &%
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1.3.16 Ethernet connection (standard) LA KMEE (FrfE)

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.

PLE N AR TS B 2 7] 2%, DUERIH CMA R U B ) D) e B H 3 KA FE Fr 2
PLES N o SEFE AT U AE AU A (0 AKX L2 AT B o A L P 350 2 2 A2 R L 42 A
%o

» 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

> fE R TIPS AT F s 1 2 8], R RLERE B
A ET(USB+LLA R
> TR ORYE 42 I 4% H

Figure 54.Ethernet connection

DN L~
e s » Refer to the cable diagram on the left and use
:;(:l ; '::: shielded cat 5 Ethernet cables
RX+ 3 3 Tx- > 2 WA N iy e 45 B I FH B e 5 2R DAOR I FL
+V return [: : ]+V return

RX- 6 e 6 TX-
7
8

+v[ :] +V

Figure55: Ethernet connection

LUK 4%
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L

Figure56: Ethernet connection

DA R 342
1.3.17 Connecting the Profibus module (PROFI accessory)iZE$E Profibus &

&k (PROFI Mitk)

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

LA AN B AR T LR A Profibus U375 2k4% 11 . HLEs N AT LAgEEE A AE— > Profibus (4%
TEN— Ml IXEWRE BAE — A oT e B R ) k. fENLE NRDEHT, 72k
CMA HITEHL# NS Profibus MZEHHIT R CMA 2 ZHRRK HAdE A o

Slave Profibus module X20IF1063-1 B&R
Profibus M 5 HR

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

Table27: Accessories for robot & 27: HL28 A
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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

> HUAEWTHL, TR
> AE 1/ O U BH ZE T 3R BB — A2 R 4kl
> BTN HE i

Figure57:Profibus module connection
Profibus fHLiEHz

> Insert the X20IF1063-1 module
> fA X20IF1063-1 itk

Figure58:Profibus module connection
Profibus f5HuiEHz

» Connector for Profibus module

> Profibus ol 28R HL ) IE L 2%

Figure59:Profibus module connection
Profibus f5HuiEHz
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Calde: terminal
for bus fin=

A AT

HZP2Z MM

L— DA
OeTa
rary
DA

Switch for
terminagng resistor
!

Figure60 :Profibus module connection
Profibus 5 Hi%E 32

» 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.

> B AR DBY # Sk B AT AT 26
> BEE LR — 2% EEE 2 K AR, R B e i R
MRS TP PR /&N O\

1.4Available communication interfaces ] HBYB{(E1E0O

CPU IP &ddress

CPU Subnet Mask

1.4.1
Advanced settings x|
Ethernet

Config M

Teminal name o1 P TERMINALE

oFF

TEPAP made CLIENT - ﬂl M
Fres n Free out

Pratacal ype g name -

cseato — =
=l

CPU Broadcast Address Hrwowwx wrr wzw

o
2
o

CHANGE CPU IP CONFIG

It
L

Figure 61: Ethernet communication

PAA X 38 31

.Ethernet communication (standard) LA KMIBE{E (FrifE)

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

HLEs NPT DM FH A HL2 F g - AR SS #e e B 2o 1%+
Z| TCP /1P IR %28
JA B, HLEs AR ik BB B R 25 4%

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

LN AdvancedSettings 3% #., 3 1% Com %41, #& 7]

DL B 5 BN LA NIEFE R 55 5 I A4 PR

There are two kinds of protocol:

XEA PR

e string name

o TR

e CMA standard
e CMA FrifE
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Byte | char | Description
1 | T |Firstcharacter 5 — N F4F
2 a
3 b
4 1
5 e |Last character &5 — > F
¥
7 | CR |Return character iR [F] F#F
8 | LF |Line feed character #217 £

Table 28: "String name" command
string structure”

K28 “FRIHRAMT MR
A
Byte | Char | Description fi#id
¥ ¥
R
1 Command string start
character iy & -1+ 4 il
Gl
2 Command 772>
3 | & |Separator 73T
4 Parameter 1 Z%( 1
5
6
n
n+l | & |Separator 7 FEFT
n+2 Parameter 2 Z4{ 2
& | Separator 73 FE T
Parameter n Z#{ n
> | Command string end
character 17 2 71 £ 45
RFFF

Table 29: "CMA standard" command
string structure

# 29: CMA bpiER) 755 B i & 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 KPR a5, R BT B AR R AT AR
Fraa AT B IR UGB SR N o AR 7 A7 £
BLES NIIRE 7 SO AR, URE P B8 I 1) A 51 3R
Hro AT ER A A LA (8] 5 AAT T 4

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

“CMA SR P & 5455 5 (14K B A AL AN S #g it
HAAE 230 R U o
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1.4.1.1 List of Ethernet command. D\ [ #7451 %

Below is a list of possible commands:

N AR A2 SR

Description fi#i&

Command 1 Adds a program to the end of the work list #4 i | —MEF
fin & FITAEFIRIARSRE

Parameter 1 | Program path Path of the program 27 ] £ 15

241

Parameter 2 | number colour assigned to program * = optional Zita 73 B 2h F2 5 *

*ZH 2 =ik

Examples  |<1&Table> Add the Table program N IIRFEF

e <1&Table&3> Add the Table program using colour n°3 i &t n° 3 ¥

TRFEF

Table30: Add program command 3 30: INFEF a4

Description &

Command

Deletes from work list (only if Robot is not in Automatic

4
e mode)

MIAEFIR P MER AENLE A B ST )
Examples <4>
FEH

Table31: Work list delete command % 31: T/E#1 3 3 IH R iy 2

Description ffiid

Command 5 Minimizes CMAnet software window
i e /Mb CMAnet #4- H
Examples <5>
FE
Table32: Insert program command 3% 32: AFEFTES
Description &
Command 100 Carousel Rotation command §E#% & JiE 7% iy &
i
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Examples <100>

FEA

Table33: Insert program command 3% 33: #HAFEFTE4S

1.4.1.2 List of replies to Ethernet commands LA W54 N 241 %

Below is a table summarizing replies to Ethernet commands

I AR S 1 I DA I iy 2

Generic replies i F [/ W 25

Description ffiid

<0> Command executed 14T A2

<I> Syntax error 157545 1%

<> No such command A X4

<3> Command not permitted iy 24~ 701

<4> Incorrect number of parameters /4~ IEffi ) Z 55 H

Replies to work list edit commands

[ 2 TAESI R g 2
<10> No such program ¥ A IXFE L7
<11> Syntax error 157545 1%
<12> Work list locked £ 5€ T1E%1%
<13> Invalid parameter JCA( IS4

Robot status replies

PlLas R [EI
<0> Robot in alarm condition #1#% A\ 7E R ZOIR A
21> Motors are off (e.g. in reply to command 5)
AL (Flhn, FERIZ a4 5 i)
<22> Carousel not ready Ji& 511 A e 7% 4
<23> Carousel moving Ji¢ #5145l
<100> Generic error 18 F 1) &7

Table34: Reply codes in response to commands & 34 N&f541LhY
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1.42 Communication Profibus ( accessory PROFI) Profibus 2 2iE 1R

(PROFI Ee )

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 P ] H T4 BIA7 A X 383Kl 43 B 64 4 FH T30 64 SriEAT BN £ B ANHINAE
X3k, AT DA INRE e B #8 N BIPAT B R AR IR T 06 i 2 AE B EU N AE X, AT DA
FLAFSHPRAS, WRLerE 1.3.9 A AmmtE S (X3) ik rpRaE. TRNER
(LNINERBUY

Bit fif | Meaning & X
132 | Command string #7544 Cpmmand string, see table of commands
TR RS, WML
Confirmation of command string, if you set the value
Command string confirmation |1, the command present in bits 1-32 is processed.
R P T SRR, GUREEE A 1, A BT
1-32 7 AC 2
When this bit changes from 0 to 1, the Robot — which
Remote start in stand-by had previously reached the first point of the program
34 R 2 4 T — str?lrts the work cycle. ‘
AL 0 B T, HLER A - T SE AT B
R A - I ARG
When this bit changes from 0 to 1, the Robot reaches
) o the first point of the program and then starts
Remote start in positioning .
35 TR executing the work cycle.
HZALAN 0 23Ty 1, AL &S N BIE R P B 28—
SR TR PAT TAEEHA
The Robot will continue to execute the program
Continuous start without stopping for as long as the value of this bit
36 e ks stays at 1.
LTI > kT B | b e R .
ML N RS AE 1, REZA E R RRTE 1
EPITREST .
37-64 | Free
Table35: Allocation of Profibus communication writing memory bits
Profibus & 26 7T
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Bit

Meaning

Answer ready N E R4

Control bit to communicate that the reply to a
command is ready, the bit switches from 0 to 1 and
returns to 0 after 200 ms

PO A IE (S 1Y 10 2 R HE Gt 4, 12T R
MO R 1, FEAE 200 ZRfEIREIE] 0 5

Command string answer
i S FIF A

Reply to commands sent, see table of replies

B 2RI 2, WNER

Robot busy Pl

If the value is 1, it indicates that the robot's work list
contains at least one program (corresponds to digital
signal on X2.3)

LIPS EVSRWIIE LR IRYN R (s
MERFF(X2.3 X R T HFE )

(LA

Program running F£2/7151T

Component running 2t #5177

Robot in stand by PLZ5N FFH1

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)
WMARZAE Y 1, WFRRZLES N SRR F B —
RAZFE RS TALIRGS . P NT X2.1 #r
f55)

Empty list 507

If the value is 1, it indicates that the Robot's work list
is empty
WRAE Dy LR B HLER A ) ARSI 2 2

Washing position 1 &0/ & 1

If the value is 1, the Robot has reached washing
position n° 1

WARZAE Llss N CAE 25 E n° 1

Washing cycle 1 J& %/ 1

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

IMAZAEN 1, BN n® 1 IEEHRT

10

Washing position 2 Jg 417 £ 2

If the value is 1, the Robot has reached washing
position n°® 2

WRZEA 1, WP ANCEEZNERAE n° 2

11

Washing cycle 2 J& 7L/ #] 2

If the value is 1, washing cycle n° 2 is in progress

INRZAEN LGB n° 2 IEAE#ET

12

Washing position 3 J& 617 & 3

If the value is 1, the Robot has reached washing
position n° 3

MFZEN 1, WHLSS A CLEENERALE n° 3

13

Washing cycle 3 J&% /G H

If the value is 1, washing cycle n° 3 is in progress

IARAZAEN 1, BV n® 3 IEAERET

14

Washing position 4 J& /17 & 4

If the value is 1, the Robot has reached washing
position n°® 4

MFZEN 1, WHLSS A CLLENETALE n° 4

15

Washing cycle 4 J& % /5 4

If the value is 1, washing cycle n° 4 is in progress

IARAZAEN 1, BV n® 4 IEAERET

58




IR Gl PlLas NBARAIRA
CMA (WuHu) Robotics CO., LTD

Robot in error PLES N LT

If the value is 1, the Robot is in an error condition

O s B 1, RS A TR AR
Robot in emergency Pl#s A 7 |If the value is 1, the Robot is in emergency mode

U | mans WA 1, WBLE AT 5 ks

From 0 to 1000 value of analogue output 1 (bit low,
18-19 | Analog output 1 P &%y 1 | bit high)

M 0 £ 1000 [REAR SR Y 1(MRAZ, s i)

From 0 to 1000 value of analogue output 1 (bit low,
20-21 |Analog output 2 &%yt 2 | bit high)

M 0 £ 1000 (PR SR HY 1(MRAZ, =ifr)

From 0 to 1000 value of analogue output 1 (bit low,
22-23 | Analog output 3 P & %/ 3 | bit high)

M 0 £ 1000 [RfEA AR Y 1(MRAZ, =ifr)

From 0 to 1000 value of analogue output 1 (bit low,
24-25 | Analog output 4 P & %y /! 4 | bit high)

M0 F 1000 F(E B HY 1(IRAL, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
26-27 | Analog output 5 #4775 | bit high)

M0 £ 1000 FUEAR DG 1(MRDZ, =ifn)

From 0 to 1000 value of analogue output 1 (bit low,
28-29 | Analog output 6 P &%/ 6 | bit high)

M0 F 1000 F(E B HY 1(IRAL, =)

From 0 to 1000 value of analogue output 1 (bit low,
30-31 |Analog output 7 FE# Z 4/} 7 | bit high)

M0 £ 1000 FUEAR DG 1(MRAL, =ifr)

From 0 to 1000 value of analogue output 1 (bit low,
32-33 |Analog output 8 FE#Z 4/} 8 | bit high)

M0 £ 1000 FUfEARR DGR 1(MRAL, =ifn)
34-64 | Free T/H

Table36: Allocation of Profibus communication reading memory bits

Profibus 115 2B N A7 43 ic

2% 36: Bl a2k
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Profibus communication flow diagram
Profibus i il f2

Bit Command string

1-32
FRPERAR S

Bit 33 Command string
confirmation
SEEEE RSN

Bit 2 Command string answer
R R A A B

Bit 1 Answer Ready

PIPRI 4

1) Write the command string in bits 1-32 7£ 1-32 fii 5 A\ fig &7 FF H

2) Write 1 in confirmation bit fEAZIRALE A 1

3) The Robot prepares the reply ML a5 A1 £ W&

4) The Robot writes 1 in reply bit 1 and deletes it after 200 ms.#l#s A5 1 [F1ZF 1 £, 200
R JEMER -

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

A R AT RN B AS R FELRME S, 15 2 58 DAL B 7075 5 1 DU W i R LK R B 25
L IES

1.5 AXIS ERROR MESSAGES X¥ii$5iRfER

The following Table features the most significant error messages concerning the motors' drives.

R R SR T LIRS % e AR R

Possible causes: 7] f& it Jif
ESE
¢ Incorrect motor wiring
The drive has detected a | ASIERf I HEHLIER:
I current demand higher | e Short-circuit between
6019 | ACOPOS: Overcurrent | than the motor's phase and earth wize AHZR
Wz L maximum rating iz Hh 28 2 18] ) K5 1%
IRBN A far I 28k AL | e Short-circuit between two
() e R E LA of motor's phases %> Hi,
MR 2 16) R A
e Drive defective* IR 5l 2%
LN
6020 I Hardware: 24V power 24V DC supply has PWa auxiliary power supply
. supply fail dropped below minimum | defective
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1 24V H R alE level PWa %l BJy L Y I v i
24V Eii HL % 2 AR AR K
E'Z

e Switch cabinet off and
The drive's Enable input back on

has dropped below o HMMWTHIREEF
minimum level while e Check operation of safety
drive is running PLC's OO0 output

IRBNERIZATHS, IRBHES |e FEFEX %4z PLC ) OO0

Low level at controller
enable input

PRI AL RE T A M

6021

” AR AR RATK | s
7 e Replace the safety PLC
o Hiftiis PLC
With motor holding e Check motor brake
Holding brake: brake released, no wiring

6028 Undervoltage/ - current | current comes through | e F 7% B AL ¥ if 2§
P KK - i WE& LI R, %
A s
When motor's holding e Check motor brake
Holding brake: Control brake is released, no wiring
N |signal on and output current comes through  |e 7% HH AL 28
6029 | Ml | status off after 500ms
TUFHE): RS FTF | 2 BN R R T
Tl K&K ] 500 AV 5 A HiIE
it
e Incorrect motor wiring
o HINLIELA IEH
Power stage: Connection | When motors are e Check the resistance
I X5: No current flow #: switched on, no current between motor phases: it
6045 . phase comes through must be finite and the
TyRER: FEZEX5: L | JHEINLEH)E, KA | same for all three phases.
B #: M LI o A FHHLAHZ IE] T H
BH.: & ZAE BT = AHAH
[
Encoder: Error while Error from convevor Check the connecting cable
I reading encoder Y R R A
7017 . parameter #: slot 22?;1/; }r;od/ule K e
D L Bk
A "

Motor feedback encoder | Check Rn or Dn

e e connecting cable for
I e o initialization has not
7022 . Initialization is active ¥/ been completed damage*
21t RN o K%Y Rn 8 Dn &Rz 25
TR L i s a gy, | © T Rn 2 Dn AL
()52 I 490

I AR 5E

e Motor feedback encoder
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1s defective

HLAL IS 15 i ) A SR

7029

Incremental signal
amplitude too small

5 FUTLEA

Encoder signal
amplitude is 20% less
than prescribed
maximum

Gt 515 5 O 2 LA
5E H) B e BRAATG 20%6

Check Rn or Dn
connecting cable for
damage

i Rn 8 Dn ZEHz 5

(152 351175
Motor feedback encoder
1s defective

HLA LIS 15 i ) AT SR S

7032

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

YA W L

oD T, RAERZ)

Encoder signal
amplitude is 10% less
than prescribed
maximum

Gt 15 5 R 2 LA
5E ) B e BRI 1096

Check Rn or Dn
connecting cable for
damage

i Rn 8 Dn ZE#z 5

[ 52 4517
Motor feedback encoder
1s defective

LS 15 2 i 4 A R

7046

Resolver: cable
disturbance

W AT

The motor feedback
resolver returns signals
with amplitude that is
too low

AL S A AT 4 1R [T iR
[EYEREFSRIS

Make sure the Rn cable is
connecte

BOR R (R HISHER

7200

DC bus: Overvoltage EIJi

The DC bus voltage
supplying the drives has
exceeded the maximum

A movement has been
performed with
acceleration or
deceleration too high

7210

rE2E: 10k limit ) 1Y) 1B VR B SUR N
TN BIX 2y 2% B ol 2 F La resistenza di frenatura
JE 2 e B KPR il non funziona
i 5y H B8 A TAE
The DC bus voltage Check that supply voltage

DC bus: Voltage unstable
EH i L LA

supplying the drives has
exceeded the maximum
limit

PR BX B 2 ELUL L2 H

is within required range
A R U L I 75 A
RGN

Check that all three
phases are present

e O R ! -
RCHRERIRE |4 Yotemitr =
DC bus: Voltage drop There has been a voltage Che@k .that supply voltage
I ) drop on the DC bus is within required range
—check the power line : . ; o o
7211 |8 supplying the drives o AT HHYN B A AR B

EJRE LG I — 2
IR

I B 51 85 P LA e 26
GEVEREIS

SRIFIVEHE A

e Check that all three
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phases are present

Ko pr A =AU

7215

DC bus: At least one
phase of the power line
failed

Hi k4 £
H1 B AL

One phase of main
power supply missing

SN VIS

Check that all three
power supply phases are
present

o i =S YR
&

Check the FU110 and
FUI111 fuses

A FUL10 #1 FUL11 £
iz 22

7225

DC bus: Overvoltage EIJi
EL2G: L

Same as 7200 [d] 7200

Table37: Axis errors (code 01) 1/2 3 37: i REE (1815 01) 12

Heatsink temperature
sensor: Overtemperature

The temperature sensor
on the heat sink has
detected a temperature

Ambient temperature is

higher than 40°C

MEGRE =T 40° C

e Make sure that the
electrical cabinet's
cooling device (forced
ventilation or air
conditioner) is working

9000 — Movement stopped hicher than the limit properly
BRIV PR A Lo e e | @ PRI 0
- EA L (ERUT LR | o s
o RO N 1) fey A0 PR B2 TR
e Make sure that the
drives' cooling fans are
working properly
o HHTRIKBER IV HI R,
Ji 1EH LA
An increase has been A movement has been
Heatsink temperature detected in the heat sink | performed with
I sensor: Overtemperature |temperature during a acceleration or
9001 . — Limiter active stopping movement. deceleration too high
B3 i [E 1% e . 1L 24 Hif 3z Bl N B
- IR#as I FEAFIEIZ BN, K] | P
AR IR — R BTt
9002 I Heatsink temperature The temperature detected | If ambient temperature is
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sensor: Not connected or
destroyed

FUH i JE (6 I - K
R

on the drive's heat sink is
below -20°C

IRz & A EIR S
Rk T--20° C

not below -20°C, then the
drive is defective

IR AT
-20°C, NZIKB) A% & A G
IE]

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 120°C properly
HUH s i 1% Iy AR | il BEAS N B IX A 25 BRI | B ORG24 74 20 R
KGRI HER T 120° C st LAEIEW
e Check ambient
Temperature sensor A temperature has been temperature
0 (Motor | Choke | detected beyond the limit | e 5 25 P35 i
External): for the motor being e Motor temperature
9010 | )
Overtemperature monitored sensor connected on X4
HPE1EEAE (AN Ehr | BT BB LR T | is defective
AP o AL ol il e o EFAE X4 FHIHALIER
JEAL AR A R
The mathematical model |e Load too high
that calculates the o AL
Junction temperature theoretical temperature |e A movement has been
I model: Overtemperature — | reached by the motor has | performed with
9030 . Movement stopped produced a value beyond acceleration or
ZZiati(: W - 550 | the maximum limit deceleration too high
e M AR R TS L | e TS Bl N e iE
Pk B ESIREAE | g k.
e B KR PR A
The mathematical model |e A movement has been
that calculates the performed with
Bleeder ¢ ratur theoretical temperature acceleration or
eeder temperatire reached by the braking deceleration too high
I model: Overtemperature — . M eyt f v s g
resistor has produced a | e 4 H[Iz Al N B EEIE
9040 . Movement stopped value bevond the -
P PERRA: 32 - A °
AN maxm\lu?} hr\mt
HHC B 5 1)
‘7 P BEL P ik 21 B 3 i
i P A R Y A KA PR A
ACOPOS continuos ° A movement‘ has been
DC power has exceeded performed with
I power: Overload — . .. .
9075 . Movement stopped maximum limit acceleration or
it e | ELUL LR I B KPR | deceleration too high
ACOPOS FHF1)%: H# R
oros fif o R A B
- B :
32189 I Timeout for cyclic data Communication error on |e Check the connections
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from drive — Indications
invalid (network error #

Powerlink network
between drives and PLC

(red network cables)

o P AIESR MR YL

timeout #) Iz 7HHIEEHT | IRBNFR N PLC 2 8] 1) &)
I JE R B s G | Powerlink b £ T 45
(PI25 55 ERHAEEITTH) S
I EnDat encoder: Alarm bit
is set # : slot
39003 W e s, e
P
EnDat encoder: Alarm bit | The motor feedback The encoder is defective
B |- Signal amplitude too encoder returns signals | Zw i 2% & H B IE
39005 | |small # : slotEnDat %7#9: | with amplitude that is too
IRES(, - 155 WEAD | low BN S i 25
#: iR B 15 5 5 IRiE AR
Checksum error detected | Interference present
B | Encoder: CRC error while | while reading the FAETI
39017 . reading position 545 : | encoder position
BT B A9 CRC i iR | L H S i i 57 B I A )
FIRIRETIR,
The temperature sensor | See error number 9000
, on the heat sink has SRR 5 9000
Heatsink temperature
detected a temperature
I sensor: Overtemperature hicher than the
41001 . # : Heatsink temperature 0 55*1030(: limit
" . . N .
- SR PRI B v T 0.95
*103°C
Temperature sensor A temperature has been | See error number 9010
detected beyond the SR W5 9010
J | Motor| Choke | 0.95%110°C limit for the
41011 . External): , motor being monitored
Overtemperature Ji /215 | . e — A SF 5 0.95
s gy | RN 0
N , * 110°C PR 0
2 . L
L
The mathematical model | See error number 9030
that calculates the SRS 9030
theoretical temperature
I Junction temperature reached by the motor has
41031 . model: Overtemperature — | produced a value higher
Movement stopped 2474 | than 95% of the
T W - ExpAFE: | maximum limit
HH A AR R T B A AL
Pt g1 31 (1 BT BEAE
i H B KA BRAEL Y 95%
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41041

Bleeder temperature
model: Overtemperature —
Movement stopped
FEmPRY: I - B5)
1# 1k

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

HH A AT T B A B
HLFBH BT AE A 2 B B TR
JEEAELHE H A KA PRAE

See error number 9040
ZHEHR T 9040

Table38: Axis errors (code 01) 2/2 3% 38: FifEE1% (f8AY 01) 2/2
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2 SE—F MAINTENANCE AND ELECTRICAL REPAIRS #4{&#0

AR 4E(S
2.1Specific safety rules E{&pZ& 2N

A

WARNING %4

Risks of various kinds, possibly of a serious nature. #%-Ff XU DL K2 /™ 5 [ 7] GE 7
MANDATORY ACTION 3 il #4:1& jti

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 B F N 55 BAT 4R B s A B 5, A e stAT e

ARgEd . (B3, WE. EHHE TIESLAEHT.

Only use tools that are suitable for the maintenance and repair work. When

working on electrical parts, only use tools insulated against electricity.

RAMAAEN TRBATAES TSI TIE. X RAEEELE, Haeff A4

GHPTT A,

Only specialist personnel are allowed to perform maintenance on electrical

equipment.

RA NN G SOV B B T 4547

When performing maintenance, you must wear personal protective equipment and

use suitable tools in a good state of repair.

BEAT SIS ZRUR A A B 47 B g A A T REFIRES B 4E B T A

If environmental lighting is insufficient, install a local light for maintenance work

or use suitable portable devices.

USRI BT IR B A 2, 2238 — DA HOGIRIEAT 4R 97 TAF 5 FH &0l B 4% 101k

o

Also unplug the unit from the power supply before performing any work on the

ON/OFF switch.

[FIFEAE ON / OFF JFRBEATARAT TAE 2/, M AR B4R k.

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

straight away.

AR HL A N B FRLR 2R A5, 1 2 P A ) Sa i, b A0 5y b B 4

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.

RGOS RV, WREESE) 2 A SN 3 Bt H Y4 2 1

LG IR AT 3 A AT T AR DA 5 B B R FE AN 22 36 T 8

Only use spare parts that are identical to the ones being replaced or that have been
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authorized by the manufacturer beforehand.
FA A FHAR [R) 26 7 e e i e A1, e A1 36 7o T S AL ) & 1
Observe work hygiene rules while cleaning the.
TV DAVALES NI e 2 sy TAE AR
Refer to the instructions provided for third-party components, attached hereto.
T2 BT INR AL = AL A B .
Keep the work area spotlessly clean while performing maintenance and repair
work.
FEBEATHEAIAERE TARR, ORRF AR X T 80
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.
FEYEIE BRI G R R S AL N, BRI Brdr e B2 A ERCE T
EHHIALE, JFREEMEL T A
When disposing of manufacturing waste and spare parts do so responsibly to
protect the environment: do not litter!
Wb B IR FEVIRIE A AR, BRI 5T ARSI !
Replace worn or obsolete components with equivalent new components.
SRR BT LA B A 5 I P LA
Once you have finished maintenance work, you are advised to double check that
you have refitted all components correctly.

— HARC A e e e AR, @A At B IR e A AL IR

PROHIBITION %%+

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

ANEEFEAT BRAS SO IR A H A AT AR AT o 4R THRl B Mk B sl () AR AN
RN ZVERE, W Tk CMA ROBOTICS SPA LA Hr B

Do not perform any maintenance work while the is operating.
APATARATHES TAFAE TAVHLES NIRRT

No unauthorized or unqualified personnel are allowed to perform maintenance.
REF I BA G BN A FCVFHEAT 4 TAR

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

it BT B Ay (I NS B AR AN SRV

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.

IR T RM R N 2B R[ZABR R, AEMEH YK A T
HINFASZFMHL 73 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 2 WA AT 35 I P A o RIBUER WS 1 22 i, DASRE S S PR e i P 2R (1 A
R o
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2.2Making the safe fifR TAHl AR 2

WARNING %4

Risks of various kinds, possibly of a serious nature #%-Ff XU DA Az 7™ 25 [ 7] G
(63

MANDATORY ACTION 3% & 148 i

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.

FEPATLUEY . BBALA— PP EGEE TR, 8 KA RINLEE N, AR ZiY)
W B s, WoT S gs 2 N, BRI

FERAF P R BT UG RN AR 21T, $8F ON/OFF JF K INRELR
ERIRARBERAGAL S A7 15 704 1020 25 1 HU 2 2 RN TR KT He

» Press the STOP button to stop the
machine immediately.

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

> 1% STOP #4037 B 1EAL 2% .
> 1% POWER ON #2451 % HHANLES A
HIEEML

Figure62: Control panel on electrical cabinet

FLARL b P42 Al T A
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Schneider

Eleceric

Figure63:Electrical Cabinet ON/OFF switch
HLIE ON/OFF Jf ¢

Figure64.Do Not Switch On sign
ZEILFTITER IR

2.3Scheduled maintenance H 43P

70

>

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.

T ERIFICR B BN 0,43k
ITHEIE AR, his SR o<
PR A0 FRL YR 28 1) 2 2 i

By & A EERUT R HAUE . IEAEAR
Nz (RIYNARIE -3/ RINE RN UL
RLTBE B CARE

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.

WS ERAE AR L MR B B4z
il ON / OFF Jf2xf), “Hlas N1k
TERATYES” WIAR IR 5 U AU
—/NEWAT LA E

WA 2 A AR B BTG, SRS
Bifras B 2 BN, AR
FFHFRE, 1EW LAE.
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MANDATORY ACTION 35 1| 148 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.

N7 TR G DR A AL, A LE 3 R 20 DL DRSS AL AR A F AR AE I

HLARRS AT IC R
2.4Summary of work T{EHf=
Once a month Checking and replacing the dust filter (version with 2.5.1
H 1k forced ventilation only) £ 75 A1 B # K 2R g 42
C ot 1) 308 XU AR D

Once a month Cleaning inside the cabinet (version with forced 2.5.2
H 1k ventilation only)

TEVEHUE AR Comiiad XU A
Once a month Checking operation of cabinet ventilation (version |2.5.3
H 1k with forced ventilation only) 4 £ HLAH 18 X £ A

C ot 1) e XURBAR D

Every 6 months Checking operation of the drive and heat sink fans |2.5.4
6 MH 1k o A OB s A A XU IS AT
Once a week Checking indicators and alarm warning devices are |2.5.5
J& 1R in proper working order

AR AT AR E R B AL T IEH TARRE
Once a week Checking safety devices are in proper working order | 2.5.6
B 1K AL R E R AT B TIRPRE
Once a month Checking the cabinet-robot connecting cable for 2.5.7
H 1k damage

K A AR AL s N s 25 A
Tabella 39: Maintenance work 3 39: i3 Iﬁi

71




R el Hlas NBRAF IR A
CMA (WuHu) Robotics CO., LTD

2.5 Description of routine maintenance work B & 43 T {EiiiRA

2.5.1  Checking and replacing the dust filter (version with forced ventilation

only)# & F1 5 R iE 4 A7 GRFIE KR A)

» Remove the protective grille by simply
pulling it off with your hand

> R HFHIFHCN fra bRt

Figure 65:Checking and replacing the dust
filter
L AR B e A 4

» Check the state of the filter
> KAEJERBIIRE

Figure 66:Checking and replacing the dust
filter
L AR B R A2 4
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» If too much dust has built up in the filter,
replace it
» Refit the protective grille

> R e as R R4, M
B

> RUFBT ORI

Figure 67.Checking and replacing the dust
filter
A AR S R A 4

2.5.2 Cleaning inside the cabinet (version with forced ventilation only) &%

EBAEAIRR (SEHIE MR )

Switch off the electrical cabinet

Open the door

Vacuum up the dust that has built up on
electronic equipment

Y V V

5% AT FELAE LI
TR
Wl HE HERRAE L B8 R AR 22

Y V V

Figure 68:Cabinet interior

AR A
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2.5.3 Checking operation of cabinet ventilation (version with forced

Figue69: Checking operation of
ventilation

i A3 MR AR

Figure 70.Checking operation of
ventilation

i A3 MR AR

Y V V

Y V V

74

ventilation only)}eEIR(EIEE R GRS XUk Z)

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

5% AT FELAEL LI

IO

AT B EAE QS100 JF o< HFA T
HEHAT I HAR

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
with forced ventilation only)

ENIRIE S ST2I(HE O RERS)

FHWR 22 T35 42 0 L7 [ s ik d, BELEIFE
R A 1 A IR T 4 A

WBIRBLRITRZ 25°C

S RS ToE R B, E I 2.7.12 A
(R0 BE o3 XURRAS ) B8 45 4 X
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2.5.4 Checking operation of the drive and heat sink fans & &EIRZ) 8§ FIEHR

2R X FEAIET

» Switch off the electrical cabinet

» Open the door

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

> P H A H YR
> FTHAET]

: > I EEEEE QS100 % AT T 5L ) LS,
/R

-
|

Figure 71:Checking heat sink
ventilation

AL AT A B KUIR T
o ' 9

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 72:Checking heat sink fans012.7.5.Replacing the drives' cooling fans.
ventilation
oA AR 38 RUIR L Xzh s A A X
R R 5 — A 2R R0 AR, R RIS
AR HHCA T

B HEA EIKBh B TR

> FARFTA I X ES B AE IE WA K e s, JF BT
f4% 0 LED 4] 5%

> WHRIE—NEZ AN REA TAE, %I 12.7.7
5 e BRIV AR DA 12.7.8 15 B 4 O
B2 VA 1R
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2.5.5 Checking indicators and alarm warning devices are in proper working

order NEIRRATMIPERERLELTEETIEKRTS

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

» Set the AUTO — TEACH sclector 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
selecting the program, see Section 4 point 5.1

Figure 73:Control Panel

| Automatic cycle starting procedure).
P AR »  Press the mushroom-head EMERGENCY stop
button; the ALARMS button should light up.

FEARAT I P B o T AR A i T AR
Perform the following checks:#t47 DL F A £

> BikFE#E4Rk £ AUTO — TEACH 3| A3
BRI 25

> 1% T POWER ON F4H, 1250 N iZ =i

> EERRT, % START 83z Nt CF
KIEBRER, 1S W 4 % 5.1 T HEH A
HFET)

> % FEELE % MERGENCY 2124, ALARMS
Yl ek

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

IR B A BRI I O, TE LR 2.7.11
B e ] A LED ffE7R
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2.5.6 Checking safety devices are in proper working order I EZLRKER

BLTERITERS

» Press the mushroom-head emergency stop
button on the control panel and make sure the
Robot stops and that the emergency status is
reported on the display

> R AR b R s Sk U A, IR R
FERLEE N B bR os i IR A s RS

Figure 74.Control Panel
FR | 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

Figure 75:Pendant
NG > G EE BB SRR (A, IR
TRAE B BBl NIRRT BUIRES
> BWENS NSRBI, L5 IR A
4.2 1,8 — DA ORL A N5 IR 15
JFRBFATT
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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.

R pLds MR ZE B, TRk, Beif e a3 E
ZAAETAR W b RIS, 7B RE bR U

Figure 76:Perimeter fence

B 37 A

2.5.7 Checking the cabinet-robot connecting cable for damage 12 Z 412§ A

IEEZB R B

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

or cut
> Bl aR SRR, #orb s
BB R BB B D

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

- department
Figure 77:Checking the cabinet-robot > R EGEBUEAT A, EER
cable for damage CMAROBOTICS & ' S FF ]

PLas N AR ZR B0 5 45A

78



IR Gl HLas NBARAIRA
CMA (WuHu) Robotics CO., LTD

2.6 Occasional work BT T 1E

MANDATORY ACTION 58| & i

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

P 448 TAR L ZE T AL g A A I AT IR WO I 4 REREAT -

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

TAE I 2 3E RN R BEAT , D ZBUARHL TS 1 e, DA G =5 40 2 1
fi HEL 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.
FER AR BB IR DL R, BEI IR R ISl Ay SR AR B IR A 7], mian
] R PROX A 1] AT RE B HEAR OGN, B BR R R AR EAT 41
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.
REFLEFEAFT, B TBEREMTIEMERAIVRARANSGE, &
KRN/ ABRARBRA T T NTE S Z R

There is no occasional work that can be carried out by the operator without professional help
B A ARAT I R AR AT DA HoR e ad b 35 B L& A5 SRR SE i )
2.7 Non-Routine Maintenance JE B & 4t37

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. .

FITHR B9 2 3 S8 e A 1) AR W] D2 I Jo IS5 AR5 S #EAT B 4, H— AT & BEA% Y
N GO AT ABEAT 2 TAT A — 5 F 2 LR G HLas ABARBE IR A 7N A
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MANDATORY ACTION 35 1| 148 i

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

disconnected.
F S 442 TAE D ZAENLES N AT 1R LS 134T -

Work must always be performed by suitably trained personnel and every precaution

must be taken to avoid accidental restarting and electrocution.

GI AR L2 %532 1E R I N kAT, ELA CR BT i, PAE S0
A H A Ak F

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.
FERAHBRRITEOUN, BERER R A SR TN Es NSORBBR 2 =], o] fig o
XA AT RESR AR R, B B R AR AR i EAT 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.
MRYEAR AR UERL E (IEC EN 60204-1) , LA A LSRG LA 4% BE Bk
AR, AH SR A 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.

REBLEPFHFT, HHTBESMTEERRMY = RRBASHE, &
KRTHNBARARERA B ENIE 5ZHRKEE.

The following operations: #/E N 25Ul T -

e replacing the equipment' structural parts; & #6215 & ) &5 /4 0 2F

e adjustments, repairs or replacement of electrical system parts; H 5 R F A 15 . 1&
BB

e maintenance work on safety and warning devices; 2 4= 15 7% 145 ¥ £ 1 4k 40 T A

e adjustments, repairs or replacement of control system parts; % il &Gt E A HIA T . R
B

e any other work not contemplated herein 4~ & i Py 25 (14T ] 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.
ANFEEHRLR H R e AR 75 ZEIAE SRR R S5 N R3EAT PT DE e o 7oy Bk AR A AT
In addition, other non-routine maintenance includes work performed in response to exceptional
events, such as:
Ak, HARAE H & R4 TARRFE R R HE, .

e Sudden breakages ZESRF 5

e Periodic overhauls & i 1&
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2.7.1 List of spare parts for cabinet with wiring diagram 0330 EB#E &1Lk

0330 5588

CODE |DESCRIPTION Quantity | ITEM CODE BRAND
N EIE P HE | Foily ritt
FU1l |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 22 A power supply 1 B&R
BOP0220HW00.000
G31 16A power supply 1 8BOC0160HW00.001 B&R
M21 Heat sink cooling fans 6 8BXF002.000-00 B&R
GF41 |2x11.0 Kw drives 1 8BVI0220HWD0.000-1 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 8BVIO110HWSO0.000-1 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 8BVIO0S5SHWS0.000-1 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 8BVI0028HWD0.000-1 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
Pendant 1 Ke Top T55-raw-AUO-CE6 | KEBA
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Table 40: List of spare parts for cabinet with wiring diagram 01-QE-0330/xx 3 40: L & F2 4k
P31 01-QE-0330/xx

NOTA *:  With Air-Condition use 6A Fuses 73*: ZTif{#H 6A %822
2.7.2 Replacing fuses B H#{R[E 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.

R T T ORES 22 (1 eI T AR 20 R I ORI 22405 AT AT RE R

Type | N° |Message

ODE
FU31 33 1 | Robot in Emergency mode #1#5 A\ ' S
11 1 | Robot not getting air HL 25 N &H T
11 3 | Thermal Cutouts tripped #4475 K7 73 Bk 7]
11 9 | Cabinet temperature over limit A P 37 F5E 8 i A% PR

Table41:Cross-reference between fuse code and alarm displayed on pendant & 41: L[ 22 4Ch5 A
A ERIREZ W Z 5K

The following table gives the code of the fuses and what trouble can be encountered.

MR T ORER 22 AR DL Al REIE B A BRI

Malfunction
ODE

FU11 |Cabinet fails to switch on HLAE AR BEHEIE

FUI12 |Cabinet fails to switch on HLAE A BEHEIE

FU32 | Either the Mobile Panel or the Display fails to switch on no # /) [ i B {2 7~ 25 76
AT

FU33 | Conveyor synchronization encoder failing to count ik HLIF) 20 g hd 2% Toik T 4L

FU33 | System management encoder failing to count FR 4t & FEgw T 28 ToiE 1141

FU33 |No voltage on X3 terminal block output signalX3 2k & Fi& A HIEH H{ES

FU34 | No power to robot I/O modules #l2% A\ /O A iE H

FU35 |Inputs from external equipment malfunctioning 4M8 15 2% % N\ & 2E i s

Table42:Cross-reference between fuse code and malfunction encountered & 42: 1% 224X

SRR 8] 225 53R
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Switch off the cabinet and open the door

Locate the fuse to be replaced

Fuses FU11,FU12 e FU13 are to be found next to the
transformer

P EEAE R, FTIFHMET T,
Wl S TR S 22 o B 5 T e
K22 FULl. FUI12. FU13 fE75 & 285530 .

Figure78:Replacing fuses
Sk W

Lamellar fuses FU31,FU32,FU33,FU34,FU35 are
located next to the general isolator and are fitted
with a red LED.

The LED is on when the fuse is blown.

FroRKEWr#s FU31. FU32. FU33. FU34.
FU35 fiT—MkigEdsss, HE&E M an
LED 47 .

Figure79-Replacing fuses LED 7ERRS 22 145 W) =k .

B 405 A%

Replacing the 10x38 fuse: & # 10x38 1A KT #%

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

LRI 22 PRA 35 FTFF
1 10x38 PR 22 3Pk ok
AR 22, & B &

YV V VY

Figure80:Replacing fuses
S A b A
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Replacing lamellar fuses: 5 # Fi R 47 Wi 75 :

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

> B W ORI 22, A8 an B A B i 2
Figure81:Replacing fuses iy

B G J b > AR RAE W

Lamellar fuse extractor

FiPRAG W2 170 15 25

Figure82:Replacing fuses
B G b

MANDATORY ACTION 381 P+ it

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.

Z ] S B s W A 52 (R8P AU A 2 A IR SRS 22 Y 55— A [
P AN P

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

QAR YR 220 v IR/, ORRSEZZ FU22 BIR/MAE 380 v/ 400 v

84



R Gl Pl NEARFRA A
CMA (WuHu) Robotics CO., LTD

2.7.3 Replacing a drive EH#RIEE)2E

Disconnect all the connectors on the top
W7 T T BT A T R i

e Enable connectors (coloured blue)

e Ethernet connectors (coloured red)

e Feedback connectors (coloured green)

o fHfEESSN ()
o DPARMERN (L)
o RUBERN (ZxtAZh)

Figure 83:Replacing a drive
B R OR A A

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

W BT AT SR Bl 45 e B ) H i1
RN BOE R T ()
T 2 48 R T R )

Figure84:Replacing a drive
B R OR A A

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

5 S NANAIRTFITIFERSY P i1
WA

Figure 85:Replacing a drive
B R BR A A
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Unscrew the bolt indicated in the photograph using a
size 5 T-handle Allen key

FRGEA S B T AT 1975 AT 1 T B o T
i

Figure86:Replacing a drive
IR Eh &

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

SERLIRAh Ay, MR EHL, IR e .

Figure 87:Replacing a drive
SRR A%

>  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.

> FEIH RSB R Al BT KB A%
HAETHRINE . B Rk R s 7 R
P A SR B a8 Y o

Figure 88:Replacing a drive
EHIRS) A%
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»  Tighten both M6 bolts with the size 5 Allen
key. Do not apply more than SNm force.
»  Reconnect all cables disconnected earlier

> H 5 S ANARTFITFEXWA M6 1284,
ANEE R SNm ) S5 .
> R TR W T 2 48 R E R

Figure 89:Replacing a drive
BB A

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

> JDUTEGER, JFEWSISREE, R
RIS

Figure90:Replacing a drive
IR Eh &

GF41 |GF81 |GF101 |GFI121
High 0 0 0 0
Low 2 3 4 5
Table43:Addresses
2% 4330k
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2.7.4 Replacing the heat sink cooling fans & #EFAF AN HE

» 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

> SRMIHAEHYR, TR
> AR A X AR AE B BT (FAESS—47 B
> kit E kRS AR

Figure91:Replacing heat sink cooling
fans B 45 O A8 KU

—

% @

» 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

> WA 2 BARMN AL B
Figure92:Replacing heat sink cooling > LR RSN R EH TR PR RN E
fans > KRRV K0 XU 4N R SE Y 2 e v B

BB AR XU

2.7.5 Replacing the drives' cooling fans B #IXZ2S A ELFR X

» 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

> RMTHAEHYR, TR
> LN 2.7.4 71 S BAKE A% 1 A IR T 5 25

- B ERPRN-=
Figure 93:Replacing the drives' > HEH ARG IR, W R
cooling fans > EHI XU
B A5 DR 50 45 PR A X
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Figure94Replacingthe drives' cooling
fans

B 3K s B R XU
>
>
>
>
>

Figure95Replacing the drives' cooling >

fans

S e g E B X >
>

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

F5 I AU 2 2 P8 1 5 T

—EARR A XU BC SR, AR e, &
HHERIK AN A% Y I FLIR LR

EH AU

H BB E

2.7.6 Replacing the safety PLC E#tZ % PLC

Figure96:Replacing the safety PLC
B2 4 PLC

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 T E AR L
W HF PLC TH RIS 38 1Y 2 i 1+ 3K 2 g
T EANR I SRS L, DA OR ELEE
B A=A
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Figure97:Replacing the safety PLC
B2 4 PLC

Figure 98:Replacing the safety PLC
B2 4 PLC

Status indicalors .

l E
E ——— F IFS-CONFSTICK

LEDs - Status —
of the safe 'Cs

Dsrs
el &——— "Confirm" button
{eeee] " .

WH8E BE8E
e
oo s

1

Figure999:Replacing the safety PLC
B4 PLC

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

> HUR BORCICER, TR R
Higik.

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

> R )R RS, B PLC W%
EH FEHK,

Fit the new PLC and reconnect the connectors

“ZASHTN PLC I BB w1 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.

¥ 1H PLC (¥1ic42 ¥ (IFS-CONFSTICK) #fi A\ %
HTH) PLC WKy PLC Sl SRJSIT T AR EHT
JFIE . S8 5] PLC JFHLRE P 58 s — HL5E
CONF <N

Remove the Memory Stick while the PLC is
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switched on

PLC Fid i et ic 128

Hold down the Confirm key

AT RN

Refit the Memory Stick while still holding down
the Confirm key

EILNRIAE SRR TERIN I G T A oA A

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

—H O, I, 55 RF PLC
WIEL

2.7.7 Replacing the Display (only APS version)EB#E R8§(RA APS hEA)

Figure100:Replacing the Display
CE ST

Figure101:Replacing the Display
CE ST

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

» Disconnect the DVI —USB power and ground
cables.

> RUHAR YR, FTIFAETT, Rl b .
> WiJT DVI-USB $£10, DL A B S £ Flih 2k .

» Remove all the display clasps
> RERRFTAH s L R EA
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display
L

Figure102:Replacing the Display >
B R AR >

Take care when removing the last clasp so that the

does not fall off the control panel.

JE IR SN0, B PR BoR as A2 IFE

A TR

Insert the new display and reconnect all
cables.

Fix the display to the control panel with its
clasps.

AR R ds, JFEPNERITMT .
FHARPRAG 7 45 (1] 2 )21 T A o

2.7.8 Replacing the cooling fan (version with forced ventilation only) /%

HRE CaElERAMZA)

>
>
Figure 103:Replacing the cooling fan >
B H R >
>
>
>

Figure104:Replacing the cooling fan
B A8 H) R
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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

PR YR, T AR

1E XU #2282 g 7 - Wi H FL 2R n°113 A n°106
P AR O DU [ e 22, FFECR
GRS, G A7 38 e
HOHNE R BB LR T
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