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1 88— ELECTRICAL CONNECTION H 5y

1.1. Introduction f+48

1.1.1 Description of the Electrical Cabinet B8 4E#iFH

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

[l

EETTA A) ONJ/OFF switch  FEAEJF K

: B) Hour meter A== ] i 2%

5 N C) Main Control Panel =42 il T B

D) Notused Af#H

E) USB port, Ethernet port USB #%11,
DNk

F) Display 8,4” 8.4 E/r%s

PATH = Self learning programming
PATH=H 4% > gt

Figurel:Electrical Cabinet exterior PATH
PATH A LA PRI
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Figure 2:Electrical Cabinet exterior PATH/PTP
PATH/PTP hitA R AE ZM A

Figure3:Electrical Cabinet exterior APS
APS fil A FLAE AP

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

PATH / PTP A HLAR AR &

A) ON/OFF switch FEAE I

B) Hour meter A= 7= i [A] 71 B #%

C) Main Control Panel == 42 il Tii A%

D) Not used #1#i ]

E) USB port, Ethernet portUSB #: 1,
PAK 2 11

F) Pendant 7~ &

PTP = Point To Point programming
PTP=/1 3| i gnfs

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

APS Jix A LR R AN B 75 -

A) ON/OFF switch HitE I 3%

B) Hour meter it%#%

C) Main Control Panel 3= ¥R

D) Manual Control Panel Fzh+% il i ki

E) USB port, Ethernet port USB %1,
DK 42 11

F) Display 17”7 17 ~| B/R 2%

APS = Automatic Painting System
APS = HZ)HiRk R4



WmERL GEHD MEEABEARGRAF
CMA (WuHu) Robotics CO., LTD

A

Figure 4 :Electrical Cabinet internal

HIAE P 3

The main parts inside the electrical cabinet are:
HAL AL P 0 1 o A
A) Isolation transformer (optional) b s AR R A% (ATiE)
B) 10x38 380VAC fuse group 10x38 380VAC 4 W #s
C) Industrial PC TAEHL
D) 24VDC lamellar fuse group 24VDC iR IRE: 22
E) 1/O (Input Output) board assembly 10 Ui At
F) Safety PLC %4 PLC
G) Forced ventilation J 738 KR
H) Interface terminal blocks P e 1

I) Bank of Drives XA H AR
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1.1.2 Technical specifications H R &

Dimensions X~} 1000mmx500mmx1200mm
Weight & 250kg

Power supply it H, 3x400V 50/60 Hz
Installed power Z34& 1)) % 5KVA
Starting current at 400V

400V I 143 51 FL i 10A
Workplace temperature

range 0° %] 40°C
LAEY P Bl Y E

Storage temperature

range -25° #]55°C
FAAE TR E S

6-axis GR series robots

that can be used in

conjunction B&R system ROBOT
PRA R 6 % GR &

FIHL g N\

1.1.3  Symbols adopted FF=-ijiE8

The following symbols are used here in:
KHFF W T Fios:

Symbol

Vzanl =

(NEl

Description ik

PROHIBITION %41k

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

WA AR SR NECE T AL RS T VA RES BRI FERR AT, Bk
SR IET

MANDATORY ACTION 5 | 44 1
Sections marked with this symbol contain instructions that you are required to follow.

AT MERR 5 1 A AE0 15 J e R ST ) U P

A\

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

AT L bR S B A B T HR BT, WRASRE LT, T RE S BUBRE UK E
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And the following conventions are adopted

KA e

AUTO -TEACH.

Add .
LIST .
REC .

Speed

Spraying distance

Edit Out .

» Press the STOP button to stop the
machine immediately.

> 1%~ STOP BESL A LA AT
o

White writing on a black background refers to a
control found on the Robot's control panel.
HEAROER LA OFRR R ZEN A
P AR iR .

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

K WO AR TR LA AR
i R T AR

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

R RS R FENL a8 s B8R b
P

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

WO 5 BB O RN R A& 4 b
IR TEHE T

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.

— AR R R R R T B AR R
AT HRAE

1.2 General safety standards AR iR

MANDATORY ACTION
e ] P4 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.

ZS (8

L TRORARIE, S ARGEBEAIIEAT K BE i D T B N 2l B A

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

HBEAE A IE I L RHT ORIZ NGNS TR 0 s SR R AR R

G TR,

HAe I g 2
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Make sure the facility's earthing system is in proper working order.
BRI R R G AL T I8 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
(1An) featuring marking showing conformity to international standards.
AR a8 N IERE B F SRR BT ICH TN ORI 4%, 3L F AR A A BB
0.500 mA(IAN) bR E AR TT A B BRbnife o
Check that the voltage and frequency of the main power line to which this to be
connected matches the machine's ratings.
Rz B ER, DA TV AL N & BRI B e AR 5 471 8 800 AR AH UL
Cable raceways and the actual connecting cables must be made from flame-retardant
insulating material and have at least an IP40 protection rating.
FL 205 F, 2 T RS2 B ) 4 L B b A R BUR B A R R, B3P 55 /b 0N
IP40.
If the robot is too far from the main electrical cabinet, it is advisable to install a stop
device near the actual machine, which can also be used for emergency stops.
A SRV N 2 T FEAR Rz, 8 WUAE S R bt 46 BRI 22 206 — M 12 T AR T
Barik,
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.
BB R GPLGN, ARG AT R A0S PSR T AL A AT
CASMAE I, T A2 A RE AL a8 A e 35 By F 454 5
Install cabling in areas where there are no hazards of a mechanical nature (such as
impact from vehicles like lift trucks).
TARATL AL B WURIE BLER: (B AR 1 X8

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

LBV 7 WA B8 1.3.4 5 rh s i B B r

The power supply wires and earth cable must be connected directly to the top of the electrical

cabinet's main switch.

P Y5t 0 AP i 0 200 B 6326 43 1) LR 2 T SR PR T4

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

P T IE R R 1) 28 3 g s 2t
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1.3Connections ¥}

1.3.1 Transport &4

To move the electrical cabinet, use a forklift
truck to lift it off the pallet and place on the floor
# 5y F M 75 2240 ) S0 AR AR 28 B JTHER
S JFBCEAEM L.

Forklift load capacity, minimum 300Kg
XA S B/ 300 T3
Maximum width between forks: 700mm
Mk A K FEEE: 700 22K

Figure5:Electrical Cabinet move with
forklift
M X R R

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

JRCELAE I b AT DAAE FHFE A0 A% ) 2
BARANNE.

Figure6:Electrical Cabinet move with pallet
truck

TR R il
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1.3.2 Installation &%

MANDATORY ACTION 3% i
The electrical cabinet must be placed outside the safeguarded space, i.e. the
space defined by the perimeter safeguarding devices

HAELSUREEINEA ZERTBREIXER, Fline CBRTEE.

MANDATORY ACTION 55 il 444

The electrical cabinet must not be placed outdoors

HLAR AN RETRCE AL S 4b .

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

HAR AL ZBUE AT, DA (8 2 B A 7ol £ 422 1) TR AR P LU ATL 88 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
ANEEATART ) L I AE FEAE T PRUE FEAR AT A R 8 1 2 ] AE AT DLER 5 il lf 3]
2 o] T A

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

AL IEAEE R AR AT i, FEAR R OR R, JF HAHRL L0l B TN AR
When positioning the electrical cabinet, bear in
mind the spaces to be kept clear, which are
e o marked with hatching.

//// ;7 In the forced ventilation version:

N, V77 « to the left of the electrical cabinet as this
17 / Y is where the fan’s air intake, USB and
// T —— :/:‘"/' Ethernet ports are located
A, Z/ j 7 // :_'-42//_ e atthe front, to allow the door to be opened

7 oss, / on the right to allow the door to open fully
Y < "N = %*EIEQEHT AAE AR, b
N /7/7//7777/\V e E AR
“ N ik il 38 X PR AR
L7700 * FSE S w2 MU RO ESUH . USB AITEA
Figure7:Installation, version with forced ventilation NG NEVASERE(P
ik il 368 IXURRAS (14 22 2 EHIT, PASCVFATIFT]

AEAIL, AR T5E AT T

10
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1.3.3  Connecting earth cables Mk ZE#E

ZONE 1/2 SECURE ZONE

Cable C

I Cable B I Cable A

_E Ground B — Ground A

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

> F 10 mn’ #4502 st 3 7| 4 a cross-sectional area of at least 2.5mm 2
;i e (I%n%%ﬁ ;;L BERLE N R in accordance with EN 60079 (CABLE A)

PR PG 2 3t i A R 3t o P )3 e L B8
BB E AN 25 mm 2 HAFE EN
60079 frifE CHEZE A)

1.3.3.1 Equipotential connection &5 {7 i%

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.

M5 C NS NPT EN, S8 AR R LiER. B S5HHE N R
AR v i I B E R 2 X3F O A B A A X3M 4 Sk 2

11
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1.3.3.2 . Equipotential connection GR NJ 16 5 H1f7i%#: GR NJ 16

MANDATORY ACTION
SR 1 VR PO I

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.

45 C AU EAEM T REMPLES N A RER Y2 N, RN R
fE 10mm2 FEZ% 0 L AGE AL N AR S S LA 4

1.3.4  Connecting to power supply EBiFE#ELk

» 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

> IR EIERE] QS Wikt ds Lim, ik
LA B R
> sRaR T Z R B X1 i T

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

TE AR AR 2 D 2.5 mm?

Figure 8:Power supply connection

HLJR IR R

MANDATORY ACTION 5 il ¥4 f1+8 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.

FREWIEREZ CHHZ+hE) BAUER:, B EATRE IR B HiL.
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.

ERARMY, HJRE AL T A EA AR R RIS AT I X b . B R R
RS B A LA X, B AR B AT I X e A7 fr o 3 2R 46 1R T T DL S 46 2%
R, Bk 3 SRR G A Wy, TR R M B A A L S T

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) [ 2545 & 8% (1)1% £ ([8
B9 e A hie A4S )

» 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

> TET2L A R Ik B Gt b iidi &
(o a] R . B EX — A,
—H =L 2.2, 2.5, 2.8 BRI
Uiy b e B o FUR 3 -, A 200,
220, 380, 400 Fl 415V ik

Figure9:Connecting to the power

HAL 4%

MANDATORY ACTION 35| 44 i
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.
AR RS AE T e RS0 (PR ZeAHet) B {3 A R OR3P %
Hf) TN-S H2th R4t

1.3.5 Connecting the pendant (only PTP version); R #8E80E3E (PTP ARA)

Only with the PTP version cabinet
&M T PTP MAS I AR
» Connect the pendant’s red cable to the
socket on the door on the cabinet

front.
> BRI A S RN
A .

Figure100:Connecting the pendant
BT

13
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1.3.6 Connecting the Robot ZE3EH1 3%
1.3.6.1 Connecting models L7 [ 4%

>
>
Figurelll:Connecting the Robot
ERIRCIN
‘ ; >
>
>
Figureq122:Connecting the Robot >
ERIRIN
>
>

i
Figure133:Connecting the Robot & #4125 A

14

Connect the motor feedback cables (green)
to the relevant connectors on top of the
drives, as specified in greater detail below.
G ot e (& 1) 1 12 8 R By 4 T P AH
P, N A BRI RILE -

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.

MLER NIBN 12k (R th) WAGIEL, VR4
MW 2, £3. £4 kK5,

IR B 2% 130 77 2% ] e 71 DR Bl 2% I B 5 4,
i A FEL 205 ) o i J 2 R B R ) R
4-5-6 B R 22 F2 RS X4 4im T
(ffi FH 575 650-6100) , TEAI/48 L%
2. #£3. FA4MES.

» Connect the Signals cable to connector
X3f on the electrical cabinet.
> B9 EEN X3f E,
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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

SENER . EREHIERR, FUFHRa
FIHLES N Z IR 25 Bz, i 1.3.3 Bkt
K& b

Figure 144: Connect the Robot

U TIIREIN

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

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

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

ML N B Mk DR Bl 2% BT LAY il — 2 P 4
o

I RUE T8 £ il 3K B 28 A P B 2 0m 0 1)
FEP S LRI 1) (R 2 46 i 1 o

Al AR AL 7 X5A 1 X5B.

1735 1 X4A Fl X4B.

TP TERE A N AL B O 5
e,

XSA o [~ x58

Figure155:Connecting the Robot JEFEHL 2% 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 AR ALER BN IR A & . MR TR L BB AL S AN S AR, R

B BN A WAAEA]
Models:GR630-650 ST (6 axes)
Drive JXz)j#% GF41 GF81 GF121
X5A X5B X6A | X&B X5A X5B
Motor cable M1 M2 M3 M4 M5 M6
AL LA
X4A X4B X4A | X4B X4A X4B
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
0.1 FEL 2R )
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2
Feedback cable El E2 E3 E4 E5 E6
S LS
Tablel: Drive Connections for GR630-650 ST (6 axes) & 2: GR630-650 ST (6 axes)IX 5/ #s
R
Models: GR630-650 ST + RP (7 axes)
Drive IRz 4% GF41 GF81 GF121 GF141
X5A X5B X6A | X&B X5A X5B X5
Motor cable M1 M2 M3 M4 M5 M6 M7
HLHL LR
X4A X4B X4A | X4B X4A X4B X4
Brake cable F2(1,2 | F2(3,4) | F2(5,6)
0 1] FRL A )
Slotl Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2
Feedback cable El E2 E3 E4 E5 E6 E7
S At LA

Table2: Drive Connections for GR630-650 ST + RP (7 axes) X 3: GR630-650 ST + RP (7

axes) Ik 5l a4y i 4
Models:GR630-650 G (8 axes)
Drive JXz)j#% GF41 GF81 GF121 GF161
X5A X5B X5A X5B X5A X5B | X5A | X5B
Motor cable M1 M2 M3 M4 M5 M6 M7 M8
HL ML LR
X4A X4B X4A X4B X4A X4B | X4A | X4B
Brake cable F2(1,2) | F2(3,4) | F2(5,6)
F61 1) HL. 25
Slotl Slot2 Slotl Slot2 Slotl Slot2 | Slotl | Slot2
Feedback cable El E2 E3 E4 E5 E6 E7 ES8
S A5 L2

Table3: Drive Connections for GR630-650 G (8 axes) < 4: GR630-650 G (8 axes)ikzli#

EEHE

16
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Models: GR630-650 C (with Translation Carriage Y axis)
Drive JXzj#% GF41 GF81 GF101 GF121
X5A X5B X5A X5B X5A X5B X5
Motor cable M1 M2 M3 M4 M5 M6 M9
HL L LA
X4A X4B X4A X4B X4A X4B X4
Brake cable F2(1,2) | F2(3,4) | F2(5,6)
T i) L 45
Slotl Slot2 | Slotl | Slot2 Slotl Slot2 | Slotl | Slot2
Feedback cable El E2 E3 E4 E5 E6 E9
S LS
Table4: Drive Connections for GR630-650 C(with Translation Carriage Y axis) 3 5:
GR630-650 C CiliATEHH) IRBhde s

01-QE-0301/xx panel:

Drive JXzh#% GF41 GF81 GF101 GF121
X5A X5B X5A X5A X5B X5
Motor cable M1 M3 M2 M4 M5 M6
AL LA
X4A X4B X4A X4A X4B X4
Brake cable M1 M3 M2 F2(1,2) | F2(3,4) F2(5,6)
T i) HL 45
Slotl Slot2 Slotl | Slot2 Slotl Slot2 Slotl Slot2
Feedback cable El E3 E2 E4 E5 E6
S HL 2
Model: GR6160 ST + RP (7 axes)
Drive IRz 4% GF41 GF81 GF101 GF121 GF161
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 M3 M2 M4 M5 M6 M7
HLHL LA
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1 M3 M2 F2(1,2) | F2(3,4) F2(5,6)
T i) HL 45
Slotl | Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2 | Slotl | Slot2
Feedback cable | E1 E3 E2 E4 E5 E6 E7
S A5 L2

Table5: Drive Connections for GR6160 ST + RP (7axes) # 6: GR6160 ST + RP (7axes)3kzl #%

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

Drive Xzl #% GF41 GF81 GF101 GF121 GF141
X5A | X5B X5A X5A X5B X5 X5
Motor cable M1 | M3 M2 M4 M5 M6 M9
HL L LA
X4A | X4B X4A X4A X4B X4 X4
Brake cable M1l | M3 M2 F2(1,2) | F2(3,4) F2(5,6)
F1 1) F1. 45
Slotl | Slot2 | Slotl | Slot2 | Slotl Slot2 | Slotl | Slot2 | Slotl | Slot2
Feedback cable #f1 El E3 E2 E4 E5 E6 E9
7] FEL 2

Table6: Drive Connections for GR6160 C (with Translation Carriage Y axis) ¥ 7: GR6160 C (77
TR WKShaHE%

1.3.6.2 Connection models GR NJ 16 (control box 330)GR NJ 16 (4% il & 330)#1 % f)i%

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

e FEUATL R 2 M1 Zh L) 4% FEL 40 432 380 50 0 LA AN 2 )
o U A A

Figure 16:Connecting the Robot
ERIRIN

If present connect also the signal cable X3f

IS 5 2k X3f &7 iz

Figure 17:Connecting the Robot
EREIRCIN
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1.3.7 Connecting safety devices & i& &=
1.3.7.1 Connecting a door safety switch in one Robot with Mobile Panel %4 ] 5%i%

RAEA M B AIHL A A

Figurel8:Perimeter protection

IERU SN

Figurel9 :Terminal safety switch

CXARPIES NS

X13

24Vext

ov

LOCK DOOR 382

PROCTETIVE EARTH PE

R

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 AT R G 2 B AE BT T8 LEREA NS A
TAEX M ZETF K,

X13

TEST CHANNEL 1 T1

1 o —‘
DOOR CLOSED CHANNEL 1 28.15 2 (o] -~
TEST CHANNEL 2 T2 3 0
DOOR CLOSED CHANNEL 1 28.16 a o) |

Table 7: Terminal door’s safety switch 38 8:% 4[] JF i f-

Connect the two contacts of the safety switch to terminals1,2and3,4of the terminal blockX13.
LA I IT ORI WG B HY A 020 ) R 3] X8 ek 1 HY 1. 2 #1134 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
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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).
—HALGS NI IR B3 EH, 24 TR E SHsuE . WR 2 2JF A B 781 AT RIBUE
HNTAER N T T80 % 75 2524 0.5A i K. ML T 5. 6 (24V, 1A)
VB 9l B At r S 1

MANDATORY ACTION 3+ i

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

connected to the terminal X13

fEplas sk T B3l TR, 224 ik i 3 i 5~ 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 17:Connecting a safety switch

Eg IR

7E GR630 1 GR650 [ H /R H AU, 7EHAET
FEH|THAR AUTO — TEACH #fER i FE: - B3R
HUEFEEN R B

TEH B, 2 oepiEaE, MR A,
AT R EEH UL e gt AFTdpLas A B TAEX
B ERXFAT, RBE RSB eI L
RZEN ON.

1.3.7.2 Connecting door safety switch in one Robot without Mobile Panel Jc# 3} [t 1)
PLAS N B2 4 T K
MANDATORY ACTION & #4451t

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).

INFURANRE RIS T P, SEFE MR 22 4 T 1T ORI P e B 30

SUERY X12 Wi 1, AENLE AR BUE U AT E AR A — Tk
(TEACH) .

Lev. 2 Lev. 1
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X12 x12
EM2.21 N.C. CONTACT 1 PIN 1 EM2.11
N.C. CONTACT 2 PIN 1 5 (@] 1 (@]
24V 24V
6 O 2 O
288 \ SAFE PLC INPUT CHANNEL 1 287
L I, S
SAFE PLC INPUT CHANNEL 2 7 O — 3 O —
EM2.22 N.C. CONTACT 1 PIN 2 EM2.12
N.C. CONTACT 2 PIN 2 8 (@] 4 (@]

Table 8:  Mobile Panel's Emergency terminal block (function safety door)# 9 REEH'E &L & (DR 22 20])

1.3.7.3 Connecting a number of door safety switches %42 /4N %4 JF 5%
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Feor Feo The diagram on the left
1 1 shows an example of how
. y four door safety switches
Foi02 FCI04 can be connected.

The four switches are

i L L conveyed to a junction box
[ a where the two contacts for
g 3 E each individual switch are
connected in series via a
terminal block.

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

100
05
14

521

€1
il
]
X1
il
T

&0l Ly

2RI ERIR T AN A
: 2 | JIFRUNATE BRI T
L XTI R BOEE R A
Besk i, BRALE PRk g
3501} H TR SR N ) 7o A
Figure20:Connecting a number of safety switch LRI T

FARAETIERIE U B RS S
B3 X13 Bk X11 fye kg
T, ZERIH N B ER
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1.3.7.4 .Connecting a light curtain 8%

—i= o
= = = =B = |

A

- 3

i iy

X RX

Entrances inside the machine's work space
can also be protected with light curtains. In

+§;'5'2 this case, you can use the same X13 terminal

ACCESORIES POWER SUPPLY

block used for the safety switch. The light
™ curtain needs to be connected to a control
o unit with two contacts as illustrated above.
w 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.

88 88®
alagelale

[ I P U

Figure21 Light curtain wiring
JohE L

HLES AR AR X 3N D07 DL e HE £
o FEIXFRFILR , R AT LU AR [E) G X13
vy - 2 T . ek i B R B 5 )
FLITII A, an B RTR .

YR L2525 B AT DU E SEFRpLEs A H AR @
LT X6 (24V. 4A) , BiEidE
AFER X 13 % (24V, 1A)

W 752, AN R BT v AR g
WG AT AR
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The light curtain can be positioned the

following distance from the Robot work

area:

HEErDVE T LN E RN TAEX
S=K(tl+t2)+C

As prescribed by UNI EN 1SO 13855:2010.

FRHE UNI EN 1SO 13855:2010 FIHIZE -

Where:ix B .

K = Speed at which person approaches
hazardous zone. AT f& [ [X 45 1)
T

tl = light curtain system + control unit
tripping time St % R4t +1% 1 5.0 X
YL ST (]

t2 = Robot stopping time HL#% A {5 (1 i

Figure182:Graph showing Controlled stop time [

foraxes 1,2,3

1~ 2+ 3 Hlifse b4 il sk 1] 1]

C = 850 with resolution > 40mm
otherwise C =8(dl /- 14) con [ =
delice resolution.

The Robot stopping time t2 is 0.3 s. on HL#%

N5 1R E] 12 2 0.3 #5

1.3.7.5 Choosing safety devices, assessing overall Performance Level. i # % 4= 15 4%,

PPN R A 2 S5 2

PL

I I L L I L
Cat. B Cat. 1 Cat. 2 Cat, 2 Cal. 3 Cat. 3 Cat. 4
DGy 000 DUyt Dlpglow DOy medum DG, kow  DC,,, mediam DG, high

Figure 23 Choosing safety devices

R a7 T e

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".

FRHE UNIEN 1SO 13849-1: 2008, THL#EA
B UNIEN 1SO 10218-1: 2009 3K )2 4
P& /D0 R 3 RhniE, B A HLER I PEREIKF
AMET B ARHE )2 255K, A RE N T-d”
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Control Box
n L) ou S o
i m
<—
l-
e M 2 ) o
- m
‘—
Figure 19:Choosing safety devices
W2 W
I L O
PL| ? O O

PL,, N PL

None, not allowed

L 1 I T T AV N1 1A
o

d

d

P 7 IS VN IR I IO VN (R
wlw | wle[no|n|p] wlolf

=

NOTE  The values caleulated for this look-up
table are based on reliabity values at the mid-
point for sach PL.

Figure20:Choosing safety devices
LRI

To assess the Performance Level, we need to take
into consideration the three main blocks of a
safety circuit.
N T VSRR K, FRATRR EH R R 7 e AR
= A B,

e | =input block % A\ bt

e L =control logic #5#13% 45

e O = output device #i H! % %
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".
e L O RN, 3 L2%42H PLC.
O Bibhk l 2 A4k R de AIpL2s N IRBNAF A B 4
A 24k AR I 3K Bh 28 14 BE K18 2] d "5 2
I, 224> PLC T RESE S 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:

— BIRAT B A AR EL 5 N A PR REIKF,
FATRT LU FH 2320 ) 3 SRy 7 22 4 P IS 1) B Ak
Re7K-F-(PLr), fZun Fiife:

Identify the lowest of the three PLs

1€ AR =1~ PLs

Identiy the number of blocks with this PL

Wi E X Fh PL SRS

Find the PLr in the table on the left

FE IR P AL PLr

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

‘BIEE PLr 55T D B, PR p e A e B o
Z/bKd ) PL
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1.3.7.6 Connecting to the Emergency stop circuit .42 5] % 245 15 %

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).

ZEEIR T X4 B BN E.

ZHLAE AN ST AT & 3 R B E P
Figure 26 Connecting to emergency \EE'?JX/'\E’ ﬁéﬂé@b&ﬂﬁ/ﬁ$@ﬁ S

cireuit ML NTE RS T DUE A — N RSB
%’1?@5%5/]@5% LHS, JXE}EI%—‘/I\?H%J}\’ @Jﬁ*ﬂ%/\%”%%%*ﬁﬁ (}‘A
RO 5 R LA A SF I TR, BN
— NS 5 R G H A FEAE D B ST R

N, He
(Fubi=)
X4 X4

293 TEST CHANNEL 1 T1
EMERGENCY OUTPUT (N.C. 1) 5 (o) 1 (o]

29.4 EMERGENCY INPUT 1 28.11 t
EMERGENCY OUTPUT (N.C. 1) 6 0 — —"T—1+— 2 0O |— —

295 TEST CHANNEL 2 T2
EMERGENCY OUTPUT (N.C. 2) 7 0O (—— —||— 3 (o)

29.6 EMERGENCY INPUT 2 28.13
EMERGENCY OUTPUT (N.C. 2) 8 0 |—— ——([——1+— 4 0 1

Table 9: Connection to the emergency circuit 2 10 : 2452 [m] % f3% 4

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).

ATPYNGF X4.1. X4.2. X4.3 Fl X4.4 ZB& B TEETE 22U LBk B R4%
0 LAt FRE 1) S5 2 k] 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).

EHEMPUAN G . X4.6. X4T7 F XA4.8 TWIRPINIERS 4k LA Ak s HLES AT
B (EEAD &, ST,
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MANDATORY ACTION SR 1 i

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

RAPPRE A — R, B REIR S A7 B 4 00 20 B LA NI FLAE &b
HRPRAE, BRSBTSV R R b R A 2 A R GE R 1 AR
BEALFE, S 1.3.7.7 AR L A s 4

1.3.7.7 External management emergency stop push buttons & & F % &5 1 F 34

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).

PEHIAR A PSR T B A AR B 5
) T A A7 20 T A P S B i Sk (B R A
#fit).

Figure 27:Control box and Mobile
Panel emergency

Bl AR B

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):
H %4 PLC AR 78 B A I S 2 s, MERBEREN TR (el E) -
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Lev. 2 Lev. 1

X11 X11
N.C. CONTACT 2 PIN 1 EM1.21 5 O N.C. CONTACT 1 PIN 1 EM111 7 o
24V 6 0 24V . o
SAFE PLC INPUT CHANNEL 2 28.6 7 O SAFE PLC INPUT CHANNEL 1 285 3 o
N.C. CONTACT 2 PIN 2 EM1.22 8 O N.C. CONTACT 1 PIN 2 EM1.12 4 o

T;;blej:lo}:2 Terminal block for main panel emergency button (internal management) 2 11: i TR b 2= 1540 I3 4 it 7

(ML)
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.
RS T KA E BEZ L v] DASEELEEAS R G011 3 B AR LR RALAE N AR S, DA AR IR
MHLE N Cadt N 2T .

Lev. 2 Lev. 1
X11 X11
N.C. CONTACT 2 PIN 1 EM1.21 5 o) S N.C. CONTACT 1 PIN 1 EM1L11 1 o N
24V 6 0 24V . 0
28,6 SAFE PLC INPUT CHANNEL 1 285
SAFE PLC INPUT CHANNEL 2 7 (o] 3 O
N.C. CONTACT 2 PIN 2 EM1.22 8 0 > N.C. CONTACT 1 PIN 2 EM112 4 1) >

Table 11: Terminal block for main panel emergency button (external management) % 12: = #Hiik L Ss 40 (1%
L3 (R EE)

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 S b R S AR 0 RS RS B AR 1) T TRAR b S B B AN P R

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

TR m R bR SR, B SR I T LU N bR dERC B

Lev. 2 Lev. 1
X12 X12
EM2.21 N.C. CONTACT 1 PIN 1 EM2.11
N.C. CONTACT 2 PIN 1 5 (0] 1 (0]
24V 24V
6 (0] 2 0}
28.8 SAFE PLC INPUT CHANNEL 1 287
SAFE PLC INPUT CHANNEL 2 7 (0] 3 (0]
EM2.22 N.C. CONTACT 1 PIN 2 EM2.12
N.C. CONTACT 2 PIN 2 8 (0] 4 (0]

Table 12:  Terminal block for Mobile Panel emergency button (internal management) % 13 A BT % 2240 (114 i
T (AR ERLR)
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While to manage the Mobile Panel emergency button from external the configuration jumpers is
as follows:
R AR BB R B LR SR, A0 s

Lev. 2 Lev. 1

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

Table 15:  Terminal block for Mobile Panel emergency button (external management) 3 15: 7s# & 2 S %4 4L 1 (Oh
T HLR)

1.3.8 Available input signals (X2)RT I BIIAES (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

KR R T X2 Bei TR AL

JA NN LR P 8 3 n AN A5 (R g A &%
S [ 4 [

FITAT SRR N 24V

.Figure21:Connecting the input signals
PN EREBUED
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The following standard signals are available on terminal block X2:
DL R FRUES 58 X2 T HE LA S 5

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

X2.2 |GUN 2 SELECTION Selects gun number 2 & #46 2

X2.3 |FREE ZF A

X2.4 |FREE %A

X2.5

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

ROTATION

BT R G R iEs: TIE G

X2.7 | ALy 2 Common for terminal 5 (24V)iEH 4T 5 (24V)
X2.8 |3t 3 Common for terminals 7,8,9,10,11,12,13 (24V)
i 1 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 BB N TGS, MEE G MRA
H, JFAE ST A Ao T pL ) AP S 5

X2.10 |START FROM CONVEYOR | Signal for starting a robot work cycle, used in ST

versions with conveyor in continuous mode
JREHL s N TAE IS5, HT ST WA s
BLE AR

X2.11

CONVEYOR
STEP/CONTINUOS

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

W AE L AT LLLE B8 FE SR E R AR, %15
5 F T AW e L ds N IEAER A A

X2.12

CONVEYOR IN POSITION

Signal showing the conveyor is in position and the
painting cycle can be started
ZEFRRIRIEN O A 26, HE iR A LT

45

X2.13

BAR ROTATION
COMPLETED

Signal showing the rotation of the bar has been
completed and painting of the back can be started
ZE FRRNENEM O A, HBiRE ] LT

45

X2.14

START WASHING

Input used to book a washing cycle at the end of the
program in progress, in automatic operating mode
ZE N FRAE IEE AT AR e 45 R TRE TR U A,
HAE Hahis T iR

Table 13: Input signals % 14: ¥iA{E5
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24Vext 8 o 24Vext 1 o
6.1 :
REMOTE START 3 o o) GUN 2 SELECTION 353 . o
36.2 35.4
START FROM CONVEYOR 10 0O }— —_— FREE 3 0O pb—— — —
6. .
CONVEYOR STEP/CONTINUOS 363 11 (0] FREE %5 4 o)
CONVEYOR IN POSITION 36.4 12 0 - 5 (0]
BAR ROTATION COMPLETED 36.5 13 e} - ENABLE TURN TABLE ROTATION 35.6 6 0
START WASHING CYCLE 366 14 0o - ENABLE TURN TABLE ROTATION  24Vext S o

Table 14: Input signals connection # 15: #ii A\ 5 5%

1.3.9 Auvailable output signals (X3)RTB#IH{ES (X3)

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

XK B T X3 B um T HE A B
i HH it A2 G FESZ ) R T A 115 v AC 0,5 18430 v
DC.

Figure29: Connection of output

B S SR

The following standard signals are available on terminal block X3:
PAE Fm e B A] IS 5 72 3m 1 HE X3 Lk

X3.17 | COMMON 1 Common for terminal 1 (potential free) A L7 176
EEDA)
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

EAME TR ENAE N TR BRI 5 — SR
H T ds 8 3

X3.18 | COMMON 2 Common for terminal 2 (potential free) A L1 276
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H1LA7)

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

least one program
5 RIS AN TSI RGOS 20— P
X3.19| COMMON 3 Common for terminal 3 (potential free) A L7 376
HLA7)
X3.3 |PROGRAM IN PROGRESS | Indicates that execution of the work program is in
progress
KU LA R BB T
X3.20 | COMMON 4 Common for terminal 4 (potential free) A $tus+ 46
H A7)
X3.4 |CONVEYOR STEP Request for conveyor step 15 3K #iii% 25 5§
X3.21 | COMMON 5 Common for terminal 5 (potential free) A $t 3+ 578
H A7)
X3.5 |ROTATE BAR Request for bar rotation 15 3K jig 7% #T
X3.22 | COMMON 6 Common for terminal 6 (potential free) A 3L v+ 6(JE
H A7)
X3.6 |WASHING POSITION This signal indicates that the robot has reached the
washing position
ZESRWNBACELRE S TiEvAE
X3.23| COMMON 7 Common for terminal 7 (potential free) A L1 7(J6
HLAr)
X3.7 |GUN 1 SELECTED Gun 1 selected EF4E 1
X3.24| COMMON 8 Common for terminal 8 (potential free) A L1 8(JC
HLAr)
X3.8 |GUN 2 SELECTED Gun 2 selected JEFEHE 2
X3.25|COMMON 9 Common for terminal 9 (potential free) A L7 9 TG
H1LA7)
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 — AR, ZE Sz E
T FEME
X3.26 | COMMON 10 Common for terminal 10 (potential free) A M1 10
(TG AL

X3.10 | FREE Generic output 2~ 4 H

X3.27| COMMON 11 Common for terminal 11 (potential free) A H:im 1 11
(TG AL

X3.11 | FREE Generic output 2~ 4 H

X3.28| COMMON 12 Common for terminal 12 (potential free) A H:i 1 12
(TG AL

X3.12 | FREE Generic output A H:4

X3.29 | COMMON 13 Common for terminal 13 (potential free) s H: i1~ 13
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CEHALD

X3.13| ENABLE CONVEYOR Enabling signal for conveyor start %k HL 46 )8 &
=
X3.30 | COMMON 14 Comon for terminal 14 (potential free) s M1~ 14

CEHALD

X3.14 | ELECTROSTATIC DEVICE |Enabling signal for a piece of equipment to support
the spraying device

L5 BRI RES 5 DASCREFNIA R e

X3.31 | COMMON 15 Common for terminal 15 (OV) A L7 15(0 v)
X3.15 | FREE Generic output 2~ 4 H
X3.32 | COMMON 16 Common for terminal 16 (OV) A JLimF 16(0 v)
X3.16 | FREE Generic output 2~ 4 H
Table 15: Output signals (X3) % 16: #iHi{55
(X3)
Lev. 2 Lev. 1
X3 X3
COML1 | ROBOT IN STANDBY 39.1
COMMON 39.1 17 (o) {— 1 0 (b——  —T1F——
COM1.2 39.2
COMMON 39.2 18 (@] ROBOT BUSY 2 0O b——T0T3 —
COMMON 39.3 COML3 19 (e} PROGRAM IN PROGRESS 23 3 0 p— ——[T[—F——
COM1.4 39.4
COMMON 39.4 20 (o] CONVEYOR STEP 4 O —m —1+——
COM15 ROTATE BAR 39.5
COMMON 39.5 —_ 2 (6] 5 0O b—— 1 —
COM16 WASHING POSITION 39.6
COMMON 39.6 22 O 6 (0] —— —
COMNON 40,1 COM2.1 »s 0 GUN 1 SELECTED 401 . o |
COM2.2 GUN 2 SELECTED 40.2
COMMON 40.2 24 0 8 O ——T3——
COM23 ROTATE PIECE AT HOME 403
COMMON 40.3 25 (6] 9 O ———[—— —
COM2.4 FREE 40.4
COMMON 40.4 26 O 10 0O — ——
COMMON 40.5 % 27 O FREE 208 1 O — ——
COM2.6 FREE 406
COMMON 40.6 28 (@] 12 O b——[—1——
40.2 ENABLE CONVEYOR 411
COMMON 40.1 29 O 13 O — — —
40.4 ELECTROSTATIC DEVICE 413
COMMON 40.3 30 (@] 14 O t——gT——
37.5
31 0 FREE 15 0O —Q—1—
32 (e} FREE — 1 15 o — —(——
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Table 16: Output signal connection & 17 : ¥ith{5 5&#

1.3.9.1 Example of how available signals are used (time-based diagrams) 155 /& W14
ik FH VB 1) (BEAS I e [])

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

NEER 7P NS RS LD RN AR S .

ROBOT BUSY
PLEs NigtT

REMOTE
START
LA Bl

ROBOT
STANDBY
HLE NS

PROGRAM
RUNNING
FEFIsAT

COMPONENT
RUNNING
A fristr

Conveyor Step
pey | ptis
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1.3.10 Connecting the start limit switch and encoder (PTP/APS versions)ZE

BRERBRA A XYL eE (PTP/APS k&)

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 1/0 module to be inserted in the 1/0O board assembly. A limit switch will also
be fitted, whose purpose is to start the Robot's work cycle.

N T AERLAS NREE SREENLFD, A 175 2 e i
X LRI R A A% 2R AR A LA IR EN A E b, IR 1 O BRBRDL(ERR N 1/ O iR
(Rl RE 22 R PR AT 0, e H AT b &8 A B A e 3.

@ I

—
Incremental encoder EH80P2048 Eltra
b A% Z5/L10X3PR331
1/0 module 1/0 itk X20DC1196 + TB12 B&R
Start limit switch JEsh[RA7JF% | FR550 Pizzato
Tablel7: Accessories for ST robot (SINCONV) % 18: ST ZUHL2% At (SINCONV)
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» Switch off the electrical cabinet
and open the door

» Locate the free slot n°9 on the
I/0O board assembly for inserting
the X20DC1196 module

> M HAEE R, TP
> RE 1/ 0 RAN 9 54 Nk
FE4 N\ X20DC1196 FE bk

Figure 30: SINCONV connection
SINCONV 3%z

> Insert the module
> J AR

Figure31: SINCONV connection
SINCONV 3%z

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

> TBL12 EELR R FFEN, HAEHEHS.

Figure 32:.SINCONV connection
SINCONV [ 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 TB12 BEEBIB AT, ek H
B PR R AR B BT

Figure 33: SINCONV connection
SINCONV 3%z

» Connector correctly slotted in

> RS IEE AR

Figure 34:SINCONV connection
SINCONV [ 4%

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

> Gmhdas AT IR T B AT SR

i

Figure35: SINCONV connection
SINCONV 3%z
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Figure36: SINCONV connection

SINCONV i+
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1.3.11 Connecting the encoder for plant managing (APS version) & w585

R%EE (APS KR)

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 1/0 board assembly.
A limit switch activated by the first suspended tray conveyor shall reset the absolute encoder.
FENLS N BB AE R R G, DGR sRda f HRE, ERE LK S % 1) R ¢
B, ZR—AAHMAERID R, BOEER 110 BB 5] 1/0 Mdtg . tss — Bk
PURIFEELIEOE IRAL T 55 5 I F B A B XA Zw i 25 .

N

Absolute encoder Z& X} {E 4mfid#s | CS58M T+R
I/0 module I/O &k X20DC1198 + TB12 B&R
Reset limit switch & 7R 9¢ | FR550 Pizzato
Table18: Accessories for system management 3 19: F 4t & # 1 f 14

» 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

it

g
.

> JePH HEAE YR, FTIFHET]
> HE 1/ O RAM 10 523 NG FEHH A
X20DC1198 itk

4

Figure37: Connection of the system
management encoder

RO PR AL &% 1 I £
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> Insert the module
> AL

Figure38:Connection of the system
management encoder

RO PR AL &% I £

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

> TB12 EHEA RFFEAT, A HH

Figure 39: Connection of the system
management encoder

RO PR AL 4% 1 I £

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

> HME TB12 EERLBIBIH AT, hek 52 P

TR R AR B BT

Figure 30: Connection of the system
management encoder

RO PR AL 4% 1 I £
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......

» Connector correctly slotted in

> RS IETE AR

Figure 40-Connection of the system
management encoder

RO PR AL 4% 1 I £

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

> Gmhhas AR N2k T B AT VR

Figure41:.Connection of the system
management encoder
RGP G R 25 1) 3% 4
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Figure22:Connection of the system management encoder
FRGUE PR i A5 1)

» 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

> R ST £ 9 SHEIHLK X20DC1198 LA K% i XT7F ¥ 1.

> ERRIE AR AR S Z EHE 5 F0 10 (iEdds X7 (AR EB A HmIDaE
FE)
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1.3.12 Connecting the Measure Barriers (APS version ZE3REMIE Y (APS kR)

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.

HLES N (APS) [ 39 f5 5 G GLF5 A8 0 O I B e B2 A% IR AT 1948, i HOR 2 31 e
PRI X9 ek 1 b

Measuring sensors Jll & f& /&% | CML730iT05xxxx + CML730iR05xxxx | Leuze
Table 19: Measuring sensor kit & 20: | & 1% & 2% % &

» 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.

> RPAHEAE YR, FIHRAET]
> A X9 iy A% HE T THT A Sk B R 55 DU e
PRI SO [Lkss.

Figure43:Measuringsensor connection
B A TR ) % e
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LEUZE CMLT30 (RX) LEUZE CMLT301 (TX)

Figure44:Measuring sensor connection
B A TR ) % e
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1.3.13 Connecting sensors for 3D option (option 3D)iE#E 3D BHERIEREES
(3D ixIN)

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.

B T EARIRES, =N HAR R AT AR BE B E AN AL T s R I AR T
3 10 _EAGURE AR B e R RN R e B R, DA EEAE MR I AL A RT ASE i el 125
TAE.

Distance measuring photocells DT50-P1113 Sick
PR DU A A

Table20: 3D kit % 21: 3D F94#

» 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.

> AR, FIHEIT
> e B2k i iR X10
> ERHELE S10 [ &umf X 10, Wi EAF ATk

Figure45: 3D photocell connection

3D e HIAfR RS I
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L DT30-P1113 _ DTS0-P1113 _+E
S0421 S0472 50423

MEASURE 1 ™ MEASURE 2 WEASURE 1

1]

i

3

<

4

5
1]

2

| &
4

| Q

BN
BU
W
BK
GY
BN
BU |3
WT
BK
[
EN
BU
WT
Bk
GY

4
Tl
10
1
]
12
&
O
El
s,

Munetion box

S10WT
S10.6M
51067
510.8%

Figure46: 3D photocell connection

3D S HAL R AR TR

1.3.14 Connecting the Start pedal for carousel loading (G models)ZERER &)
EiRZBFEERNEA (GED

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

AR AR e TAR G, R BN S PR e PR A

Start pedal Ji5 3l #5HR | PF18620025 Pizzato

Table21: Accessories for G robot G ZUHL#% A Bt
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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)

> P HAE FEL RN T AR ]
> EBEESHOT IR 3 240 X2.8 F1 X2.9, WL 1.3.7 A H
BINES (X2)

1.3.15 Connecting Proportioning valves (CAPV accessory)iZE#EEL 5117

(CAPV M)
Proportioning valves {71 & CAPV B&R Cma Robotics
X2X bus transmitter module X20BT9100 + TB12 B&R
X2X a2 b
Stand 7 #F Cma Robotics

Table22: CAPV accessory CAPV [fifF

» Switch off the electrical cabinet and open the
door

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

> Kp HAE B R AT IFAR ]

> FE | O AR RN 2 R EE 17 5.

Figure47.CAPV connection
CAPV i&E#%

47



WmERL GEHD MEEABEARGRAF
CMA (WuHu) Robotics CO., LTD

> Insert the module in the slot

> RPN\ SR

i 2
v @ .

Figure48:.CAPV connection
CAPV H#§%

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

> TBL2 A R FFA T, A HS.

Figure49:CAPV connection
CAPV H#§%

» Connector correctly slotted in

> EEAS IEM AR T

Figure 50:.CAPV connection
CAPV 1)
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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

> U0 P e S TR b 1 B B R A PR R B
HIAT L o

Figure 51.CAPV connection
CAPV 1)
gz » Wiring diagram
BLUE b2 3 DA xax\ WHITE > Tﬁgﬁ
[Jc; Roam— . S
‘o d N
I.b d.-l
"é.') da +24y 1/0
'-b & GHD SHIELD
Figure 52.CAPV connection
CAPV 1)

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

> EEE T HRIRL R L T X6(24Va = 24V
4A)

Figure233:CAPV connectionCAPV %
e
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1.3.16 Ethernet connection (standard) A MERE (FRAE)

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.

BLES N AR P B A m] 4%, DAEAI ] CMA i i Bh i) Th RE sk H 3 KA F 2
BLES N o 342 7] LU I FEHUAE 847 (0 DA X965 FL AT BI0E A FRAR P 351 22 2 A8 #1342 Y
%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

> 7EFAR e FAOPE AT O 2 6], T LIk L
K 1 (USB+EL K )
> e PP A T B 2 o4

Figure 54:Ethernet connection

DN pLEz
s SUSEANECIEE » Refer to the cable diagram on the left and use
:’;": ; RR’:(* shielded cat 5 Ethernet cables
RX+ 3 3 Tx- > 2 LA AN R 4 ] 45 FH B 5 2R DAK I FL
4 4 |:|
+V return [5 g ]+V return

RX- 6 T 6 TX-
7
8

+V[ :] +V

Figure24: Ethernet connection

LA P32
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1

I

| I—

Figure56: Ethernet connection

DLOK ) 3422
1.3.17 Connecting the Profibus module (PROFI accessory)iZE$E Profibus &

48R (PROFI M)

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 A B AR T LR Profibus 3037 8 4% 11 HLas N AT LA A AE—> Profibus (4%
(9 M, I REVRA A — LA A . TEHLEE AR BT, R B
CMA FHiENL# A& Profibus MZE 15 £l.  CMA R HAmE A .

Slave Profibus module X20IF1063-1 B&R
Profibus M

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

Table23: Accessories for robot # 27: H12% A\
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s > Switch off the cabinet and open the door

% » Locate the first free slot on the left of the 1/0
board assembly

» Remove the orange cap

> HAEWTEE, TIFAET]
> 1 1] O MU 22 70 3R B 35— AN 25 TR A A
> QUR Rt FE e

Figure57:Profibus module connection

Profibus 55k %422

> Insert the X201F1063-1 module
..... 5> i\ X20IF1063-1 ik

Figure58:Profibus module connection

Profibus 55k %422

> Connector for Profibus module

> Profibus 2R R i 12 2%

Figure59:Profibus module connection

Profibus 55k %422
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Switch far
lerminasing resistor
!

» 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.

o

Cable terminal —
for bus ine

2Pz  HWIP

> F IR AR RN DBO #Sk EHe AT A 48

— > BEAE F— I 15 2 0, A0
BT B 2 3m )T R4k 2 ON.
Figure60 :Profibus module connection
Profibus # i+

1.4Available communication interfaces 7] FHBYIB{EIE O

1.4.1 .Ethernet communication (standard) AKX MBS (FrAfE)

Advanced seflings The Robot can be connected to a TCP/IP Server using
the classic Client-Server configuration

_il _ The Robot and Client attempt to connect to the Server
e T e ] \hile they are booting up

T S B AR - IR
Protocal e [ovaname =]

e e [ ] s | P TCP/IP 554
o | e | SR BHEE, HLES AR PR B IR S AR

> By entering the AdvancedSettings  menu and
a pressing the | Com button, you can set the name of
the Server the Robot is to connect to.
I\ AdvancedSettings S 5., 7% Com %41, 14 m]
PA & 5 LA L IR S5 ds 44 K
There are two kinds of protocol:
XA PIAR ML
e string name
o FriHfA
e CMA standard
o CMA frif

Figure 61: Ethernet communication
DAOK 38 TH

53



MmELR GElD Has NERARA R
CMA (WuHu) Robotics CO., LTD

Byte | char | Description
1 | T |Firstcharacter & — /574
2 a
3 b
4 |
5 | e |Lastcharacter )5 —/F
¥
7 | CR |Return character & [5] 7%
8 | LF |Line feed character #4713

Table 24: "String name" command
string structure”

#*28: TR HITEA A
L4t
Byte | Char | Description ik
¥ | F
R
1 < |Command string start
character T 4 74 5 it
IR TAT
2 Command 74>
3 | & |Separator 7 F&4T
4 Parameter 1 2% 1
5
6
n
n+l | & |Separator 73 f&4F
n+2 Parameter 2 2% 2
& | Separator 43 F& 4T
Parameter n 2% n
> |Command string end
character iy & 745 5 45
L

Table 25: "CMA standard" command
string structure

2 29: CMA HrdE ) 7555 £ iy 2 45

2

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.

TAT R i A4 A PSR TR L, AR PIT RS R R AT AR
Feaa LT S IR UGB G LR N o QR e A7 1
PLas N RS Fe SCAE AR, RS 7 2 N I 21 AR 511 3%
Fo AT LI LLR 8] AT AT AT 45

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

“CMA FrAE" PR3 iy & 743 8 (1 BE AR A £ M 3t
WIAE 23 R B .
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1.4.1.1 List of Ethernet command. UL 67 2 51 3

Below is a list of possible commands:
TR AN AT RE I A 2813

Description f#iid
Command 1 Adds a program to the end of the work list 3 i 7 — /M2 P
ke B TAEFIR KR E
Parameter 1 | Program path Path of the program #27 [f1 %1%
21
Parameter 2 | number colour assigned to program * = optional Zi 43 it 45 72 7 *
*ZH2 =] ik
Examples |<1&Table> Add the Table program 7 INE L H
FE451 <1&Table&3> | Add the Table program using colour n°3 ff FFi e n° 3 ¥
AR P

Table26: Add program command % 30: ¥ INIFEFE @4

Description ik

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

M IAEFIR IR (BAENL S AAE B SR

Examples <4>

R

Table27: Work list delete command 3 31: T{E %13 FH s fr &

Description ik

Command 5 Minimizes CMAnet software window
ik B /Mb CMAnet H & H

Examples <5>

FEA

Table28: Insert program command % 32: @ AFEF1E4

Description ik

Command 100 Carousel Rotation command Jie#% & g% #ir &
US
X

55




MmELR GElD Has NERARA R
CMA (WuHu) Robotics CO., LTD

Examples <100>

FEA

Table29: Insert program command 3£ 33: i AFEF 164

1.4.1.2 List of replies to Ethernet commands LA P $5 4 25 41| %

Below is a table summarizing replies to Ethernet commands

N R A B T R LK I i 2

Generic replies i FH ) 7 2

Description ik

<0> Command executed 47 i 4

<1> Syntax error 15 A4 1%

<2> No such command ¥4 X FE ) fr &

<3> Command not permitted i 44 7014

<4> Incorrect number of parameters A~ 1E i 1) 2 $% H

Replies to work list edit commands

5] 55 T A 4136 G A 2
<10> No such program #¢A XK L7
<11> Syntax error 15 £ 1%
<12> Work list locked 8 & TAE %13
<13> Invalid parameter &34 12 %1

Robot status replies

ML NIRES R E
<20> Robot in alarm condition 1 #% A EIRZIRSS
<21> Motors are off (e.g. in reply to command 5)
HALCH (B, fEFEZ a4 5 1)
<22> Carousel not ready Jig 514 A 145 4F
<23> Carousel moving e 4 5)
<100> Generic error 18 F f 4515

Table30: Reply codes in response to commands # 34 N2 154105
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1.4.2 Communication Profibus ( accessory PROFI) Profibus 2 £&i&EiR

(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 B 7] F T 73 EA7 6 X 3 57 K1 3 Bk 64 A7 FH T2 50 64 AT 5N . fES NI AT
X3k, f&n]T AASINFR 7 BIHLES N BIPAT 5 R AN IE T b i 2 AR SN AF X, m] DASE )
FEAFSHPIRA, WLErE 1.3.9 WA AMMmHE S (X3) ik RS . TR ER
(LSINEDLY

Bit £ | Meaning & X
1-32 | Command string #4574 Command string, see table of commands
TR, WRmY
Confirmation of command string, if you set the value
Command string confirmation |1, the command present in bits 1-32 is processed.
L 5% SRR I, RN 1, % 4 HBLTE
1-32 frAbHE .
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 TR 2 ] - s‘tgrt\s the work cycle. o
AL 0 By LI, AL - T SE RTIA B
PP — A - TR AR
When this bit changes from 0 to 1, the Robot reaches
Remote start in positioning the f|r§t point of the program and then starts
35 TR exggut\mg the work cycle. \
HZAL N 0 B8 1, WIHLAS N BE AL P26 — 5,
RIE T IRIAT TAETE A
The Robot will continue to execute the program
Continuous start without stopping for as long as the value of this bit
O s stays at 1. . y
AL NI LR AE 1, REZALE R FFE 1
EPITHEFF
37-64 | Free
Table31: Allocation of Profibus communication writing memory bits
Profibus #2285 11
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Bit

Meaning

Answer ready Ay Z 2%

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

PEHIAL R IEAE B B2 iy R Sl 4, AR
M0 AEFN 1, JEAE 200 ZRPJEREIF] 0 )5

Command string answer
ST E

Reply to commands sent, see table of replies

B RRIEM AT S, WNER

Robot busy #l#s A -

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)

W ARAE 9 1,002 B HLas N TARS R AL & b —
NP (X2.3 X R T8 ES)

Program running #2/7& 17

Component running 2114517

Robot in stand by #l#A 7541

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)
WMARIZAE N 1, WFRRZLS N SR RREF B —
MALERE S ZN A TARHIRES . (R X2.1 ¢

'fm?)

Empty list 2551/ %

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

I RAE Y 1IN HLas A AR SR 2 2 1

Washing position 1 /Z7£/7 &1

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

IMBZEN VSN CLIERERRAE n® 1

Washing cycle 1 /&7 8/ #71

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

A ZMEN L, B ANn® 1 IEEHT

10

Washing position 2 &% /i &2

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

IARZE N 1, WHLE A LI ENERALE n® 2

11

Washing cycle 2 j& 775/ # 2

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

IR ZAEN LU A n° 2 IEfEREAT

12

Washing position 3 &%/ &3

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

IARZE N 1, WHLE A LI ENER AL E n® 3

13

Washing cycle 3 /&£ #7

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

A ZMEN 1, BUANn® 3 AT

14

Washing position 4 &%/ &4

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

IRZE N 1, WHLE AN CLILENEGRAE n® 4

15

Washing cycle 4 j& 77 /& 1 4

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

WARAZAEN 1, BT n° 4 IEAERHT
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Robot in error #8444

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

Y e ISR 1, WAL A TR
Robot in emergency #/# A 7= | If the value is 1, the Robot is in emergency mode

Vo mapes WA 1, AL AT S AR

From 0 to 1000 value of analogue output 1 (bit low,
18-19 |Analog output 1 A& & %7/ 1 | bit high)

M 0 21 1000 FMEAA S HY LKA, Bi4r)

From 0 to 1000 value of analogue output 1 (bit low,
20-21 |Analog output 2 7 &%/ 2 | bit high)

M 0 2 1000 FMEAI Y 1Rz, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
22-23 | Analog output 3 A&7 &%/ 3 | bit high)

M 0 2 1000 FMEAA S HY 1Rz, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
24-25 | Analog output 4 #7474 4 | bit high)

M 0 2 1000 FMEAA S Y 1(fRAZ, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
26-27 |Analog output 5 7 &%y /4/ 5 | bit high)

M 0 2 1000 FIMEAI Y 1(fRAZ, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
28-29 |Analog output 6 &7/ & %7 /4 6 | bit high)

M 0 2 1000 FIMERAS HY 1Rz, mifir)

From 0 to 1000 value of analogue output 1 (bit low,
30-31 |Analog output 7 A& &%y 7 | bit high)

M 0 1 1000 FMEAIS Y 1(IRA7, mifr)

From 0 to 1000 value of analogue output 1 (bit low,
32-33 | Analog output 8 A&7 & %74 8 | bit high)

M 0 1 1000 FMEAI S HY 1Rz, mifr)
34-64 |Free Z5/4/

Table32: Allocation of Profibus communication reading memory bits 3 36:33% 2.2k
Profibus 315 5L H N £ 53 i
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Profibus communication flow diagram

Profibus i@ A2 K

Bit Command string

1-32
TR RS

Bit 33 Command string
confirmation
FRFER TR

Bit 2 Command string answer
TR RS N

Bit 1 Answer Ready
L2 R 26

12 3

1) Write the command string in bits 1-32 7£ 1-32 i 5 N\ iy & 745 £f
2) Write 1 in confirmation bit ZER I A7 5 N 1

3) The Robot prepares the reply F12% A\ 4% N2
4) The Robot writes 1 in reply bit 1 and deletes it after 200 ms. L% A5 1 [01%F 1 {7, 200

AP JE MR -

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

A KA AT B AN AR I PRS2, 15 2 1] LB 70358 B A9 LUK I iy A LUK I 82

R HNE,

1.5 AXIS ERROR MESSAGES X154

itﬂn o

E]ﬁ E:%s

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

PR SRBEICT R LIRS & P e R R R

ACOPOS: Overcurrent

6019 _ s
KA AU

The drive has detected a
current demand higher
than the motor's
maximum rating

WXl s A 2k F AL

Possible causes: 7] f¢ 1] &

[Al:

¢ Incorrect motor wiring

o ANIEH B HHLERE

e Short-circuit between
phase and earth wire FH£
izt 28 2 [R] 0 4 %

e Short-circuit between two

6020 .
supply fail

dropped below minimum

) e R A E FL UL of motor's phases i} H,
FIUAE AT 22 8] 4
e Drive defectives Kz} 2%
R
Hardware: 24V power 24V DC supply has PWa auxiliary power supply

defective
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FELE: 24V HI A

level
24V LI HL E 2 B AIKK
EIZ

PWa % Bfy F 5 {1 H g e

6021

Low level at controller
enable input

P AHEGE T Sy A
%/j

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

KB AIB AT, WX Hs
FO A E S\ B 22 AR AIRK
EIZ

e Switch cabinet off and
back on

o R R AR5 BT B

e Check operation of safety
PLC's OO0 output

o ffr%4 PLC 1) OO
B H B

¢ Replace the safety PLC

o B4 PLC

6028

Holding brake:
Undervoltage/ - current
) RIE - # )i

With motor holding
brake released, no
current comes through
bEA LRI, K
A HE

e Check motor brake
wiring

o F A FLHLIE 2L

6029

Holding brake: Control
signal on and output

status off

=) IEwE 57T
Pl 1 K& FKo ]

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

=2 L )40 T R
500 Z 1P 5 AT HLILIE
o

e Check motor brake
wiring

o f A LI L

6045

Power stage: Connection
X5: No current flow #:
phase

L) FHER: FEFEXS: T
g #: tH

When motors are
switched on, no current
comes through

YN EHRE, BH
MR EERU

e Incorrect motor wiring

o HINLIREA EH

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

o HAT FEALAAH Z IF) Y FR

BH.: & ZRAE A = AH AR

I

7017

Encoder: Error while
reading encoder
parameter #: slot

FilG s LK Hi T iR
s

Error from conveyor
speed 1/0 module
IR ML |/ O BLH )

ik

Check the connecting cable
R R

7022

Initialization is active #7/

B 1L B

Motor feedback encoder
initialization has not
been completed

HLHL I 1t g i 28 R 26 A
I AR 56

e Check Rnor Dn
connecting cable for

damage-
o K7 Rn Bk Dn ZEH LR
S 45 1

e Motor feedback encoder
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is defective
o HNL Rt gmbs#% A e

7029

Incremental signal
amplitude too small

R ST

Encoder signal
amplitude is 20% less
than prescribed
maximum

It 2845 5 R B2 LRI
5E B¢ e PRATAIS 20%

e Check Rnor Dn
connecting cable for
damage

o fu 7 Rn B Dn iE#E
()52 4 1

e Motor feedback encoder
is defective

o FML S 5t i s A Bk Fes

7032

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

HilG 5. I8 155 E R
o CZF RAER

Encoder signal
amplitude is 10% less
than prescribed
maximum

Gh 2845 5 R B2 LRI
5E H B e BRI 1096

e Check Rnor Dn
connecting cable for

damage
o 7 Rn B Dn
()52 4 15

e Motor feedback encoder
is defective
o HNLIigmid 2 A b

7046

Resolver: cable
disturbance

DT a5 2 T2

The motor feedback
resolver returns signals
with amplitude that is
too low
LIS T AR AT 455 1% ] 4R
LI ERER SRS

e Make sure the Rn cable is
connecte

o TR Rn HyFESEES:

7200

DC bus: Overvoltage £ 77
1. 1/

The DC bus voltage
supplying the drives has
exceeded the maximum
limit

AN DR Z) % B 2
JE i f KR |

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

o 1Z3)) B0 B E A R

o La resistenza di frenatura
non funziona

o fillZh HEL FH AR A A

7210

DC bus: Voltage unstable
EJR 2 B A

The DC bus voltage
supplying the drives has
exceeded the maximum
limit

At IX 3 4% B2
J& O I A KPR ]

e Check that supply voltage
is within required range

o for E HEL YR R T A AE L
KGN

e Check that all three
phases are present

o faEI =AMk

7211

DC bus: Voltage drop
—check the power line

H 2 i —fr 2
H 2

There has been a voltage
drop on the DC bus
supplying the drives
N BR B s LA L 2R
H L PR

e Check that supply voltage
is within required range

o for EE HEL YR R T A AE L
KITTE N

e Check that all three
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phases are present

o WA =ML

7215

DC bus: At least one

phase of the power line
failed

HR R BL— Ik
T AL

One phase of main
power supply missing

T A YR A L R 2R

e Check that all three
power supply phases are
present

o A MHETHI =N FYEH
&

e Check the FU110 and
FU111 fuses

o f#X FUL10 A1 FU111 {4
5 22

7225

DC bus: Overvoltage £ 77
BL2G T

Same as 7200 [7] 7200

Table33: Axis errors (code 01) 1/2 % 37: Hiff)HiiR/5 5 (fL5 01) 1/2

9000

Heatsink temperature
sensor: Overtemperature
— Movement stopped

HCH s i NG 1K - 1
- BI)ELL

The temperature sensor
on the heat sink has
detected a temperature
higher than the limit
FERFA L iR AR I
s RO 0 1) e M PR 52

Ambient temperature is

higher than 40°C

MR T 40° C

e Make sure that the

electrical cabinet's

cooling device (forced

ventilation or air

conditioner) is working

properly

B PR SR 7 20 36

B Comil i X EE i)

TAEIEH

Make sure that the

drives' cooling fans are

working properly

o THERIXBN a5 7 £ X
J IR AR

9001

Heatsink temperature
sensor: Overtemperature
— Limiter active
i JE 1% s L
- Rt IEEE

An increase has been
detected in the heat sink
temperature during a
stopping movement.

AT IEIE BT, A E)
AR E — A BTt

A movement has been
performed with
acceleration or
deceleration too high

E= i 1Bl IBV.NEVR T S S
ﬁ%o

9002

Heatsink temperature

The temperature detected

If ambient temperature is
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sensor: Not connected or
destroyed

T i JR N s s R iE
BRI

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

IRZh a4 A B
REF-20° C

not below -20°C, then the
drive is defective
WA R AT
-20°C, NZIKB) 22 A
&

Heatsink temperature
sensor: Not connected or

The temperature detected
on the drive's heat sink is

Make sure that the drives'
cooling fans are working

9003 destroyed higher than 120°C properly
A i 1% s AR | IR ARSI 2 SR B a5 B R | i DR AR B 2% B v 20 XU
AR At T 1200 C st TAEIES
e Check ambient
Temperature sensor A temperature has been temperature

9010

(Motor | Choke |
External):
Overtemperature

i 15k (B DT
L) : LA

detected beyond the limit
for the motor being
monitored

JIT e D0 R S AL 5
il il G

o R EFIITIRAE

e Motor temperature
sensor connected on X4
is defective

o HERETE X4 LHIHNLE
AR IR AR A R

9030

Junction temperature
model: Overtemperature —
Movement stopped

Zrid = A - B35y
Gain

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

FH A A A A T B ) AL
FIT REIA B B R
i B KR BRAE

e Load too high

o MEI A

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

o HHIIE B INIE B IH
RIS

9040

Bleeder temperature
model: Overtemperature —
Movement stopped

T R T -
B

The mathematical model
that calculates the
theoretical temperature
reached by the braking
resistor has produced a
value beyond the
maximum limit
A A T L ) 1 3
iy FiL BEL P g ik 2] FY) 3L i
et AR HH fs R PR AE

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

o YHIIE B INIE B IH
RIS

9075

ACOPOS continuos
power: Overload -
Movement stopped
ACOPOS ##F L)% : ##
- B

DC power has exceeded
maximum limit

LI PR O I A KRR
i3

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

o HHIIE BN B IH
bR,

32189

Timeout for cyclic data

Communication error on

e Check the connections
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from drive — Indications
invalid (network error #
timeout #) 25z s &G HT
T ] 5, 2o TERE
(PI25 4 L T I

Powerlink network
between drives and PLC
X281 PLC Z 8]
Powerlink _| 2% i@ (=
Fix

(red network cables)
o R EEREM 4% L (L
)

EnDat encoder: Alarm bit
is set # : slot

39003\ & | enpat g mhritie
B 1t
EnDat encoder: Alarm bit | The motor feedback The encoder is defective
B |- signal amplitude too encoder returns signals | st #s & A G
39005 | |small # : slotEnDat %7#%: | with amplitude that is too
TRENT - (552D | low AL 1) 9w B 2%
#: 1 iR B 15 5 5 IR E KA
Checksum error detected | Interference present
B | Encoder: CRC error while | while reading the FAAETFR
39017 || | reading position Z##44¢: | encoder position
BT BT 19 CRC #2 1 | 2 4 i 2557 A )
FIRBER,
The temperature sensor | See error number 9000
. on the heat sink has SRS 9000
Heatsink temperature
detected a temperature
I sensor: Overtemperature hiaher than the
41001 . # : Heatsink temperature 0 85*1030(: limit
N=l:=3 A '
o e R R 2 e T 0.95
*103°C
Temperature sensor A temperature has been | See errqr ngmber 9010
(Motor | Choke | detected beyond the SR 5 9010
| External). 0.95*110°C limit for the
41011 Overtemperature /21 ”;‘}ﬁg’e;”ﬁ rr:oglF;)Lred
BB (R A i C &U\Jfﬁa)? 0.95
N . * 110°C PR i1l e e il i
o) T H Wl
The mathematical model | See error number 9030
that calculates the SR 5 9030
theoretical temperature
I Junction temperature reached by the motor has
41031 . model: Overtemperature — | produced a value higher

Movement stopped 24 ¢
e WH - BRI

than 95% of the
maximum limit
P A T B FLAL
FrREIA B B R E
it HH R KA SR AR ) 95%
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41041

Bleeder temperature
model: Overtemperature —
Movement stopped

[FIR R A H - 55
Gain

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

H A B R 1 1 3l
HLBEL T g 15 21 B IR
JEAR R H B KA PRAE

See error number 9040
SR Ym 5 9040

Table34: Axis errors (code 01) 2/2 3 38: Hiff4F = (fXA% 01) 2/2
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2 BZE

MAINTENANCE AND ELECTRICAL REPAIRS # &%

R4 (S
2.1Specific safety rules B{kEyZ2F N

A\

WARNING %4

Risks of various kinds, possibly of a serious nature.#5-Fi XUF&: DA & /™ 55 ) A] BE P
MANDATORY ACTION 3 il f4:3& it

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.

AT 8 2 BB I 2RI Ll N 53 HATF A s wd B 15, A sesEAT i

A4S B, WE, HHETESLIET.

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

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

RAMHEGEN TREATHEFFEE TAE. XFRAAEER, a4

Pl LA

Only specialist personnel are allowed to perform maintenance on electrical

equipment.

WAL G A SRVE B AT 4R .

When performing maintenance, you must wear personal protective equipment and

use suitable tools in a good state of repair.

BEAT SIS Z0R S N B 4 B g A A T REFIRES I 4EE T A

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

or use suitable portable devices.

WERIA BRI AS 2, 222 — N A HOG IR BEAT 440 LA B8 5k 0 {5 455 701

o

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

ON/OFF switch.

[FFELE ON / OFF JFOGHEATARA TAEZ AT, MHJE F4k Fidik.

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

straight away.

R TTAMVAL a5 N B IR L A0, 1K A2 v AE 1 G 6, A 251 ) - B 48

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.

ESEHATEOL S CHTUIH, #RSE5E) i B UM I 42 3 1 it FEL Y547 2 1)

FEL 285 00 200 LA 5 3 (A B T T AR AT 5 AR S R JE AN 22 3 Th 22

Only use spare parts that are identical to the ones being replaced or that have been
67



MR CGell) Hlas AERA R
CMA (WuHu) Robotics CO., LTD

authorized by the manufacturer beforehand.

A AL AR [ 26 A4 e 2 e Jo 2 A1, 55 e 1) 366 P S SR B 4

Observe work hygiene rules while cleaning the.

TEE DAL NI 2 258 sy TAE AR

Refer to the instructions provided for third-party components, attached hereto.
& 2 b T T SR AR 5 =07 LA T

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

FEBEAT HEF RIAERE TARRT, DRFF AR XI5 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.

TEAEB B FEE B R 3 LA N, SR AR E M 2 2R E N E T
EHALE, FREAMELL T A,

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

Aib B R FEHIE RN BT, BEXSIAEORAP A 5T ANELII R !

Replace worn or obsolete components with equivalent new components.

JH S5 20 35 2 AP B 4 BB 4 med i g 2L A7

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

— BARC A 58 AENS TAE, @ U AT AR A VR e A7 AR IR 1

PROHIBITION Z&1-

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

ANEEBAT BRAST TR S AR AT A o RSl AR b B sl i TAEAE
FRFIN AL, 1Tk CMA ROBOTICS SPA LRI ¥ 1 Bl

Do not perform any maintenance work while the is operating.
APATAEAR e TAEAE DAL NIS/ERS

No unauthorized or unqualified personnel are allowed to perform maintenance.
RAFBHTEA GBI N DA VBT 4630 TAE .

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

(EUESEEE% il TN ESEM R (= W2 R 0

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.

R T MR R AR 2Bk R, ANELEH PR, $e AR T
BN SR 7

Never use flammable or toxic solvents to clean parts. Take adequate safety
measures to avoid risks associated with the use of cleaning liquids.

DI ] o R e P R B o SRR 08 1) 22 2, LaRE S 5 PV Ui 7 A R A
R o
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2.2Making the safe R TIAHNB{ALZS

A\

WARNING %4

Risks of various kinds, possibly of a serious nature % XU DL 5 7™ = ) 7] g
163

MANDATORY ACTION &% 1444 it

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

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

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

FEPATYE . BIEART R EGEE TIE, s LARRPLE N, fReZiy)
WL m s, WoT g N, BRI

FERAT HYEIT R BT LG FR N TAE 21T, $ ON/OFF JT Rt 2k .
ERIRARBEREAAL S . 5547 15 7045 130 25 1Y) L2 2 RN TR SR

» Press the STOP button to stop the
machine immediately.

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

> 1% STOP 4 r Blf AL 2
> % POWER ON 40 <Hbls A
FTEEHL

Figure252: Control panel on electrical cabinet

PR b 10 42 1 T A
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Figure63:Electrical Cabinet ON/OFF switch
A ON/OFF JF5¢

Figure64:Do Not Switch On sign
FEILFT I FRiA

2.3Scheduled maintenance HE 4

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.

FIIFEIT IR H i BN 0,783k
ITHEB AERY, P Hai T o< i
AR S P IR 2 1) 2 i

By N2 A HBOT A HANUE . IEAEAR
NZZ(HIDYNARE: S RIStk
RUTBAE H AR RE

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

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

U SRR GUASBE EL R 22 B i g%
il ON/OFF JFoxiy,  “Hlas NIE
TERHT S AR IR 5 U AT
—ANE AT LRI E

WA 2 AT AR BART, BRI E
By B A i B R bR, 4R
FEETRE, IE% TAE.
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MANDATORY ACTION SR 1 i

cabinet in proper working order.

N T TRE G R A A A, S5 R 20 DL ORGSR A A AELAE I

W LARIRGSAT I B,

2.4Summary of work T{EHEE

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

Once a month Checking and replacing the dust filter (version with |2.5.1
FH 1k forced ventilation only) & 7% Fl1 5 4t Ak 2B €20
C ot 1) 368 URRCASD
Once a month Cleaning inside the cabinet (version with forced 25.2
BFH 1K ventilation only)
TEVENUAE N EB Gl Il AR A
Once a month Checking operation of cabinet ventilation (version |2.5.3
FH 1 with forced ventilation only)& 25 AL HE 38 XA ER7E
C ot A1) 368 XA
Every 6 months Checking operation of the drive and heat sink fans [2.5.4
6 M 1K o BR B A AT A XU HIE AT
Once a week Checking indicators and alarm warning devices are |2.5.5
B 1K in proper working order
o BT R E R B A T IR TEIRES
Once a week Checking safety devices are in proper working order | 2.5.6
B 1K o B A E R AT IER TIEIRES
Once a month Checking the cabinet-robot connecting cable for 2.5.7

BH 1K

damage
KA AL A N 40 A

Tabella 35: Maintenance work 3 39: 430 T 4E
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2.5 Description of routine maintenance work B&E4E3 T {Ei5 R
2.5.1 Checking and replacing the dust filter (version with forced ventilation

only) BRI SE #RiE 4 25 GAFIE KR A)

» Remove the protective grille by simply
pulling it off with your hand
> W HTFRITBCR fRA Ba

Figure 65:Checking and replacing the dust
filter
o 7 N B R 2 4

» Check the state of the filter
> BRI IIRES

Figure 66:Checking and replacing the dust
filter
A 7 M B R 2
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» If too much dust has built up in the filter,
replace it
» Refit the protective grille

> IR pESs RS 2 kA, EE R
T

> ARUFBT ORI

Figure 67:Checking and replacing the dust
filter
A M B 818 2 4

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

EBAERE CGEEIEMMRA)

Switch off the electrical cabinet

Open the door

Vacuum up the dust that has built up on
electronic equipment

VYV V V

R AT R L
FTIFAET]
Wl H R FL T iR B A

VYV V V

Figure 68:Cabinet interior

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

ventilation only)iEHRIEEEX GRHIEKARZE)

4,

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

YV V V

R AT R L

FTIFAET]

A BH-T B4 RAE QS100 JF oK HI AT
EGTEADI NN

VYV V V

Figue69: Checking operation of
ventilation
for i KU PR A

» 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)

> GENLIEIESS ST2L(ME i B S)
- > FHMR 2z J) s T 07 M i sh ik, BRI
Figure 26:Checking operation of FEAA IR 20 AN X 46 TAF

ventilation > Bk FERIRE 25°C
a2 38 XA E > R KB TEIRE B, EEIR 2.7.12 T4 H

RIBER CHm 3 KURRCAS ) B 8074 40 XU
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2.5.4 Checking operation of the drive and heat sink fans {2 &R ZI&S FIEL R
BN ERIETT

» Switch off the electrical cabinet

» Open the door

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

> KM LA FL YA

> FTIHHET

> s EHEARAE QS100 M HIFF T M B
s

Figure 71:Check‘ing heat sink
ventilation
oA SRR A I8 UIR 2

'!'“

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
o A HCHA R 3 XUIR KB s A A R
W2 —HR SR RO IR, 2R HIRE)
A HTHCA T

5 HEA FIK B AR TR

> FHERFTA IO X B B0 7E IEW R e %, JEELRT A
H4kth, LED 4T %%

> WHRE—ANEEZ N TAE, &8 12.7.7
T R IR ER A H XU L S 12.7.8 71T B K
S 2% VA H X
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2.5.5 Checking indicators and alarm warning devices are in proper working

order EIRRATMIRERERLBLTIEE TIERS

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

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

' > Press the POWER ONbutton; the button should
light up.

» Select a program and press the START key; the
button should light up (for information on
selecting the program, see Section 4 point 5.1
Automatic cycle starting procedure).

FEi R »  Press the mushroom-head EMERGENCY stop

button; the ALARMS button should light up.

Figure 73:Control Panel

L A TR WA R SR ksl 1T
Perform the following checks: 47 LL R 2

> keI E AUTO - TEACH 3 H shE
RIS

>  #% T POWER ON F4H #2580 M 1% =5

> EEARET, ¥ START f 3z (fF
Kk, WS WS 4 % 5.1 1 HsEH B
FET) o

> L MERGENCY 254, ALARMS
F 2 e .

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

IR B A BRI RO, e RIS 2.7.11
SR T AR LED MR
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2.5.6 Checking safety devices are in proper working order IR ELZLEER
BT EEITERS

» 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

> FN AR AR R Sk S R, IR OR
FERLES N B bR os i bR s RS

Figure 74.Control Panel
FEHI T AR

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

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

Figure 75:Pendant
NS > R BE S RE A (A, I
TRAE B B R/ N5 LRI SUIRAS
> WENA NSRRI, 1258 Y ik
4.2.1, 88— MHOF IR &8 A5 LT
TFRBIATT

77



MR GEl) AR NEARA A
CMA (WuHu) Robotics CO., LTD

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.
Rplds MR ZE B, T E Ak, Bk w43
AL W b (ARSI, AE PR A LR S

Figure 76:Perimeter fence
B 97 FE A

2.5.7 Checking the cabinet-robot connecting cable for damage #2428 AH
EEEB AR TR

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

or cut
> HUMRER SRS, #irbgesh
BB BB B D

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

department
Figure 77:Checking the cabinet-robot > IRE B AT, TR
cable for damage CMAROBOTICS & F' S EF 1

PLEE N HUAR 2 25 2 75 404
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2.6 Occasional work g4 T 4

MANDATORY ACTION 5 | 44 1

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

P A AE0E A L Z0AE TP A\ A5 (A0 B T I A BE 4T .

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

AR A & BB N AT, AR BT i i, DA3EE G = 4 B A
fih FL o

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

FE R A PR B R RO T, BER IR SR IGIA LR LA NBRORA TR 2 7], stin
A A XA ] RE A T BE FR AR AH O I, B IR R AR LAR e T 4615 .
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.

REEEPEFR, BHTBEBHEMT/EERPUFRRIASHE, &
ERFTWHB/ABEAREGRATTINFE E R,

There is no occasional work that can be carried out by the operator without professional help
BB AR I I 1 TAE AT BL R &0 Tl B B (AL 28 N #RAE DLOR ST o
2.7 Non-Routine Maintenance JE H& 43P

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. .

FIT IR 5 e 30 S8 e F A () AR W] A IR J5 RS A i S BEAT B4,  H— AT & 5% Y
N BT AEAT 2 AR A — € 5 B A e e el Bl as ARG IR AR RN B .

79



MR CGell) Hlas AERA R
CMA (WuHu) Robotics CO., LTD

MANDATORY ACTION 348 i

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

P W 4EE TR ZENL a5 N\ 15 L i Je 3047

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

I AR AT 33 32 D& 5N N R BEAT, BB AUR IR P fe i, DA G
AN EE JE A A

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.
FERAETPRRIE LT, BENTI R A 36 B I s NFORABR A w], wlhan oy fig o
A R EATRER LA AU, B TR AR ) AR HEAT 4R

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.
FRARE AR CHRHER E (IEC EN 60204-1) , HLAS AFAE DL S AR O H S50 £ B0 45 Bk
AR, A I A 2 AU Btk 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.
REBLBEFT, AT BESHAM TEERPU=RRRANSHE, &
ERFTWHBRABARG R AR B NTE E ARG,

The following operations: #:/E N 2001 :

replacing the equipment' structural parts; & # 1% £ 10 45 ¥ 344

adjustments, repairs or replacement of electrical system parts; S R EBAEHATT . 18
P B

maintenance work on safety and warning devices; %2 4= ¥ £ A1 15 5 4% (I 4E4 TAE
adjustments, repairs or replacement of control system parts; 2 il &2 Gt #4415 . B HE

any other work not contemplated herein A~ f& F3& py 25 FOAT o] HoAth T4

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.

ANFFEE I H 8 YRR TR R A SO0 TR S5 N kAT, AT LU i )3 I &R Ad A T
In addition, other non-routine maintenance includes work performed in response to exceptional
events, such as:

BeAh, HAhIE HH R 4E TAE QR RN SRR HAE, .

Sudden breakages ZE SR B 5
Periodic overhauls 5& #i1&
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2.7.1 List of spare parts for cabinet with wiring diagram 0330 BB & {484k

0330 sEE

CODE |DESCRIPTION Quantity | ITEM CODE BRAND
N EEE P B | oy fin L
FU11l |Fuses 10x38 32A 3 RT18-32A Tingxiang
FU12 |Fuses 10x38 2A 2 RT18-2A Tingxiang
FU13 |Fuses 10x38 2A 2 RT18-2A Tingxiang
FU23 * | Fuses 10x38 6A gG 2 RT18-6A Tingxiang
FU31 |Fuse 2A 32V 1 0913689 Phoenix
Contact
FU32 |Fuse 7.5A 32V 1 0913702 Phoenix
Contact
FU33 |Fuse 2A 32V 1 0913689 Phoenix
Contact
FU34 |Fuse 2A 32V 1 0913689 Phoenix
Contact
FU35 |Fuse 2A 32V 1 0913689 Phoenix
Contact
G21 22A power supply 1 B&R
BOP0220HW00.000
G31 16A power supply 1 8B0C0160HW00.001 B&R
M21 Heat sink cooling fans 6 8BXF002.000-00 B&R
GF41 |2x11.0 Kw drives 1 8BVI10220HWDO0.000-1 B&R
Scheda slot 1 1 8BAC0120.000-1 B&R
Scheda slot 2 1 8BAC0120.000-1 B&R
Ventola raffred damento 2 8BXF001.0000-00 B&R
GF81 |1x16.0 Kw drive 1 8BVI0110HWS0.000-1 B&R
Slot 1 board 1 8BAC0120.000-1 B&R
Slot 2 board
Cooling fan 1 8BXF001.0000-00 B&R
GF101 |[2x5.5 Kw drives 1 8BVI10055HWS0.000-1 B&R
Slot 1 board 1 8BAC0120.000-1 B&R
Slot 2 board
Cooling fan 1 8BXF001.0000-00 B&R
GF121 |1x5.5 Kw drive 1 8BVI10028HWDO0.000-1 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 36: List of spare parts for cabinet with wiring diagram 01-QE-0330/xx %% 40: HiHa #4511 2%
3 . 01-QE-0330/xx

NOTA *:  With Air-Condition use 6A Fuses E*: 2 ififdi ] 6A fRE 2
2.7.2 Replacing fuses 4R 24
The following table features the code of the fuses and possible alarms shown on the pendant

display owing to the fuse in question blowing.

TR T T ORES 22 (R BT T AR 205 B R ORI 224X 5 MTAT RE A4

Type | N° |Message

ODE
FU31 33 1 | Robot in Emergency mode Hl 2% A % 2 =,
11 1 | Robot not getting air HL % N & =S
11 3 | Thermal Cutouts tripped iz W 2% ik
11 9 | Cabinet temperature over limit #5 P4 iz 5 8 i i FR

Table37:Cross-reference between fuse code and alarm displayed on pendant 3% 41: {6 22 /AL Al
N EIARE 2 RIS R

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

TR TR 22405 UL AT REIE 2 1 R4

Malfunction
ODE

FU11 |Cabinet fails to switch on FEAE & fEd238

FU12 |Cabinet fails to switch on FEAE & fE 238

FU32 |Either the Mobile Panel or the Display fails to switch on no # 3 i H 5% &7~ 28 76
EATIT

FU33 | Conveyor synchronization encoder failing to count i L[5 25 4 i 28 JGi:i+ %1

FU33 | System management encoder failing to count £ 4t & ¥ 4wt 4% T2+ 5

FU33 | No voltage on X3 terminal block output signalX3 #:4k & F %A B HE 5

FU34 | No power to robot 1/0 modules Hl#$ A\ 1/0 il i e

FU35 | Inputs from external equipment malfunctioning 4 5% £ %y N & A e

Table38:Cross-reference between fuse code and malfunction encountered 3 4247 224X
TR 2 (8] ) 225 8 R
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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 HAR E YR, FTITAET .
Wl s AR IS 22 i o7 B 5T T e
K22 FULl., FU12. FU13 fE48 R 885510 .

Figure78:Replacing fuses

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.

FORKEMT S FU3L. FU32. FU33. FU34.

FU35 fi T-—fRRE 5%, HEAH M Om
: LED 4T .

Figure79:Replacing fuses LED 7 {5 22 5 Wi ) 5 6 o

P9 P8 OS

Replacing the 10x38 fuse: ¥ #: 10x38 1445 Wr#%

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

ORI 2 R 55 FT T
FE1E 10x38 LRI 22 FF 4k Hi sk
FENFRIG 22, = B,

YV V VY

Figure80:Replacing fuses
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Replacing lamellar fuses: 5 #t IR 1% Wi 25 -

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

> DU ORS 22, A Qo A s B 0
Figure81:Replacing fuses e
B i) My > AAHTH A T A

Lamellar fuse extractor

Fi PR AR W2 £ 50 B8 4

Figure82:Replacing fuses

MANDATORY ACTION &% 1444 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.

2 [5t) SR W7 4% 52 A A2 R IR AT 2 P R R BRI 22 ] 5 — M AH ]
KT

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

AN RS 220 v KPR RN, DRI 22 FU22 (K72 380 v/ 400 v
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2.7.3 Replacing a drive EiRIEZhEF

Disconnect all the connectors on the top
%%mﬂﬁﬁ@% i 5
Enable connectors (coloured blue)
e Ethernet connectors (coloured red)
e Feedback connectors (coloured green)

o fHREERGN (HE)
o PARMERN (0t
o RURIEHNG (SR

Figure 83:Replacing a drive
FiEiebt

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

W BT AT X Bl 4 e B X B b 1
HNLZ G0 i 1 (R )
T 2 98 R T Ot

Figure84:Replacing a drive
FiEiebt

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

i 5 5 7S AIRCEFT R B Fls ) 3 e

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

M 5 5 T RPN AIRTITITE T i
g i

Figure86:Replacing a drive
FE/T v

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

SEIRBh s, MR, R e .

Figure 87:Replacing a drive
FE/T v

> 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.

> (EIHHIXS) A il AT RSN &, B
FEAEE BRI B gk im s 7=
PRHE ) 9K A% AR

Figure 88:Replacing a drive
FE/T v
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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

> M5 SHNARTITERZN A M6 1Rk
ANEAE R SNm ) R
> YUK T T2 S ST B

Figure 89:Replacing a drive
FiE bt

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

> TUTREER, JFBcEIEhARhaL, Tk
RN

Figure90:Replacing a drive
FE/T v

GF41 |GF81 |GF101 |GFi121
High 0 0 0 0
Low 2 3 4 5
Table39:Addresses

% 43: b3k
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2.7.4 Replacing the heat sink cooling fans S B 288U X 5

» 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

> RMTHAEHYR, STIHET]
> AR A X AR B BTl (FESS—47 B
> REE ATk PSR

Figure91:Replacing heat sink cooling

fans B #HHRES X ER

—

. -
s R
» 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 22 BN e hr B
Figure92:Replacing heat sink cooling > Y T PR R e
fans > T I E0 R 9N 5 S I 2 e o B

B g XU

2.7.5 Replacing the drives' cooling fans & #IR&h 3% RO B 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

> RPHAEHYR, FTIHET]
> {0 2.7.4 75 FE BB A U B IR T 7 2R

(R BIR B PR AU o
Figure 93:Replacing the drives' > EH AR E, B PR
cooling fans > S

BE 45 B 50 45 PR I X
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Figure94Replacingthe drives' cooling
fans

SN 2 (RO XU
>
>
>
>
>

Figure95Replacing the drives' cooling >
fans

A NS 2 (RO XU >
>

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 T AU 2 2 i P 11 255 T 4
—EARR IH R B OR, RS, &

HHER KB A% P I AL YR 2R
FHT A X
HEIRA) 45

2.7.6 Replacing the safety PLC E#t&4 PLC

:E 5
Sl >
£
wi |
o
.
if
>
>

Figure27:Replacing the safety PLC
24 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.

157 FF 4 A L 0
7 FF PLC TSR B HIBE L0 T . i
TR B SRR, LI (R
B R 2 b
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»  Remove the black Memory Stick, levering it
out gently with a screwdriver.

> BURBORICIZRER, R 2R R
Higilkd,

Figure28:Replacing the safety PLC
24 PLC

L

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

: > IR T) FIE LS, KM PLC W%
i e PR HIR.
g
Figure 98:Replacing the safety PLC Fit the new PLC and reconnect the connectors
B 224> PLC LRI PLC JF EBE R 3w 17k b
Insert the old PLC's Memory Stick
1 (IFS-CONFSTICK) in the new PLC while it is
} . switched off, then switch the electrical cabinet back
S ncsiors SR, — Corf bion on and wait until the PLC booting up procedure is
_' done; the CONF LED will flash once it has
oo HHHHIHEHEIRHNE e
oftheseie s | finished.
(ITIRTITHTIT K 1H PLC fJidiZ# (IFS-CONFSTICK) A F
T e $iif) PLC A5 PLC 5K, SRJRH T U T
_ _ THE, FF| PLC FFHLRRFF 52 ), — B.58 i,
Figure29:Replacing the safety PLC CONE 2 W45
B4 PLC Remove the Memory Stick while the PLC is
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switched on

PLC & I B i 126

Hold down the Confirm key

L ERTIING

Refit the Memory Stick while still holding down
the Confirm key

[FTAT AL B, BT b iioms

Once the Memory Stick has been inserted, release
the Confirm key and wait for the PLC to initialize
—H O ANICICE, MITHIAEE, ISR PLC
HIatk

2.7.7 Replacing the Display (only APS version)SE#: R <28 (RH APS MiA)

Figure30:Replacing the Display
kTN

Figure3101:Replacing the Display
kTN

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

» Disconnect the DVI -USB power and ground
cables.

> RPHAE YR, FTIETT, FE ARSI AR .
> WiJT DVI-USB 51, DAz B ZR i 2k

> Remove all the display clasps

> BRI RoR At A A s
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Take care when removing the last clasp so that the
. display does not fall off the control panel.

E L4
il I AR
>

Figure32:Replacing the Display >
T R A >

JE FIFNIABTE NGy, B OR BR AR AN 2 NFE
bR

Insert the new display and reconnect all
cables.

Fix the display to the control panel with its
clasps.

NGB R ds, JFEPNERITMT .
FHANIARE S 75 75 5] 1 147 1l T A o

2.7.8 Replacing the cooling fan (version with forced ventilation only) S #t/4

HME GREEXAMRZA)

>
>
>
>
>
Figure 33:Replacing the cooling fan >
B KR >
>
>
>

Figure34:Replacing the cooling fan
B KR
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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

KA YR, FTIFAET]

T R e Be i+~ _E T FL 2k n°113 1 n°106
F7IF RS DU ] iR 2z, FFRHCT
IR, G ATy 378 e
TR LR BB i T
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