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painting solutions & automation

CMA(WuHu) Robotics co., Itd is a Joint-Venture company specialized for painting
robots. In 2015, it is established by Anhui Efort Intelligent Equipment co., Ltd and Italy
CMA Robotics spa. The company is located in National Robots Industry Park-Wuhu
City.
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CMA Robotics spa is established in 1994, and the headquarter is located in North
Italy Udine City. As the first supplier that has proposed painting robots self-learning
function, CMA has a great influence in Italy and European market for automobile and
the components, metals, mechanical, furniture, wood, ceramics, sanitary ware and
plastic products
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Anhui Efort Intelligent Equipment co., Ltdis one of the first enterprises engaged in
the development and application of industry robots in China.lt is established in 2007,
Efort has experienced an eight-year continued development, currently has been an
advanced manufacturer of national Robots.The company has leaded some important
scientific and technological projects of national class, and has accumulated fruitful
achievements in robot industry field.
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The company is based on the goal of recover equipment production industry, with
a long-term prospect,sustainable innovation and development.
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Chapter 1-Safety
F—ERE

1.1 For safe use of the robot

L1HSFEAREERA

Read this section carefully prior to installation, operation, maintenance, or inspection and

use equipment correctly. Use the robot only after fully understanding the equipment, all safety
points, and comments/suggestions. Thefollowing table shows the importance of the following
tags/marks in this Operation manual.

S de, ¥, AEBORIE. RBIEAET, 165D A R LILE M E S, IR
FRAEIAS P o AR D ERBEFIR, ZeE R REMEEFEIE, HATEHA
e ANULIFS R T A0 5 %8 & B I HEEZ 1.

0 Case where a mistake made in handling is likely to cause the user to be

DANGER exposed to the dangerof death or serious injury and where the degree of

the urgency (imminence) of the warning.

4 FoRMEA RN, SSEMASERTRENES, BAEREEEENEE.

& Given for the danger to occur is at the high end of the scales (including
WARNING

high-level danger).
% RALEF RN, SFBERERTRE REGREER.

A Cases where a mistake made in handling is likely to cause the user to be

CAUTION ' exposed to thedanger of death or serious injury.

FORLER RN, SRBERERGEREMRRRIEE.

R
1.1.1 Precautions when performing adjustment, operation or maintenance

111 #HTRE. BE. REFEUMNHREFESFM

1). Operators must be involved in industrial robot operating professional training, andmust

1
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wear overalls, helmets, safety glasses and safety shoes.
D Rl A iZige it TS NERELIIR I, s TR, 22, 22E5E,
2). Make sure there is no one in the robot work area when the power is turned ON. Take off
gloves when operating,save the data on a regular basis; Please confirm that the axial limited
block be intactand effective.
2) NIRRT, TEIANLEE NRSHTEEE N RCE R A B, BN T &, 2k
FHE: BN S BRI e 4 A 2K
3). Only perform work within the robot work area after making sure the motor power is OFF.
3) AW RIS, J7 ATEE AL 8 N RIS AR i FE A AT R L
4). In cases where inspection or maintenance work has to be done with motor power
ON,perform the work in pairs. One person must stand guard and ready to press an
emergencystop button. The other person must work quickly and carefully within the robot
operatingarea. Always allocate, confirm and know an escape route prior to beginning work.
4) FGiy, KB, BRI A AUEE RS T T Bhy, M2 NIHBEATIE. 1
NORFF A SR N R 2T IR 2 5, AN TENLES NS RGN, REFE1S
TR TR HhAh, NN RUR B4R 5 FAT VR L
5). Ensure payload on the wrist and forearm is within specifications. Excessive loads
maycause poor robot operation and eventually damage the robot.
5) b B AL KA UGRE L H) S s i R R SR VFIRIS B AN . I SRANEE S Fo VR ARis =
EHME, 2B IR AE SN SERTHE .
6).Please read carefully the instructions of robot electrical maintenance manual "safety notes"
section.
6) IHAFA RSB (HLAS AR ARLER T B “ e mdEm” AR .
7). Do not disassemble or operate any part that is not explained in the Maintenance manuals.
7)  ZRAEBHATYAE T MR R AR ERIE L
It is possible the robot will make an emergency/safe stop if an abnormal situation occurs,
this is due to various self diagnostic functions and abnormality detecting functions provided.

However, the robot is not 100% safe.

PLES NBCA &7l B B2 Wi Thse S S H Al o e, RIAER A5 g 2 4 ik, BIAE
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ant, PRIPLES NI R F R IR A R

Robot accidents that occurred in the past were mostly due to the following
situations:
PLBANFHLLTIERE 2

1. Auto operation started without confirming there were no workers

0 within the robot operating area.

DANGER . . . -
2~ People being within the robot operating area when the robot was in auto

operationmode and the robot unexpectedly started.
3. People carefully watching one robot but forgetting another one was
operating withinreach of them.
1. RFWHSAKSIEEENRTEAN, RIITT B3iEH.
0 2\ BB RE THANBZARISIETEE A, FEL AL AN RAESD .

fe B
3 RERFRATHNERN, RIEBNHIHLAEA

We can summarize the above as unsafe activities caused by human error such as*“careless
mistakes” and “not following the established procedures.” Workers not be ableto take
appropriate actions, such as “emergency stop” or “escape from the danger”, whenunexpected
robot motion occurs which may result in disastrous accidents.Unexpected robot motion
includes:

FRFEMERE T R TR B RBINLE NS RIRENE” A ]
JRAT G B . Her)idiid, #Rm T “—ME2" BT UE B TR 5N NHIA
GARATNMIE R ER . RGO VRN FRA K sz “ B afsibh”, “ikbgs” 55
1T NI, AT RE P BCE REMUR A, “ RGO — A LT L.

1) Sudden change of movement from low speed to high speed.

2) Manipulation by other workers.

3) Robot operated by a different program due to program mistakes or faulty peripheral
equipment.

4) Abnormal behavior due to noise, faults or errors.

5) Mishandling.

6) Operation at a high speed in spite of intended low speed playback.
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7) Work-piece being handled by the robot is dropped or thrown.
8) Work-piece is suddenly released during a stop waiting for interlocking.
9) Adjacent or rear robots started operation unexpectedly.
1 RIEBE RINAL B BT
2) HABAENL N F AT T ER 1
3) D& 55 KA AR PR R, B3 T AR .
4) [RIMEFS . R mREE SR IR R S B W S .
5) RiEAE,
6) JFEARLMREPATENE, AT T sk shE
7) HlEs ANa i T % . JOT.
8) TAFALT ke BRBIfram B RSN, RIRK L 12H].
9) AHLRECH J5 KNl NIAT 1301
The above are a few examples; there are of course many other unexpected robot motion
patterns. It may beimpossible to stop a robot or escape from a robot that started unexpectedly.
The best way to avoid such accidents is;
RSO —ER s, EHERZIERN RGN RZHUFGHT, AAfe “F
17 B B RIRSIERINLEE N, BRI NHAT PO S, BRSO A .

0 “Do not get near the robot as much as possible”.

0 NG, MERIEVLEEAN .
b (A

U The robot is not used, should be taken to "press the emergency stop

PANEER button™, ""power off'* measures, such as making robots unable to action.

<> AMERBLEEARS, RORE “#TRBUFILZRA” - “UINraIR” S,
mie NS ANTIESIE.

0 Robot movement during configuration, please immediately press the
DANGER ©€mergency stop button on the monitor (third party), monitor the security

situation.

PLE ASHPERIE, WECE LA T R SF L dER A GB=%)
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0 W M2 4RI
fEie

0 During the robot movement, should be immediately press the emergency

DANGER
stop button for homework.

0 PLES A BIPEE, B DAR] LB % T R S b RS BT AR k.

fEk

In order to comply with these principles, must fully understand the above notice, and actually

do.
N T IESFIR LSRN, DA E R A RVE RS, Y SEAT .

1.1.2 Safety measures for robot

112 B AXFHREXE

The robot is of such design that no unnecessary protrusions or sharp
9 corners exist. It is made ofsuitable material for use in the environment for
which it was designed and has fail-safeconstruction to minimize damage or
IMPORTANT accidents during operation. The robot maintains a good levelof safety
because various safety functions exist; such as those to detect incorrect
operation andstop the robot, or to make emergency stops, inter-locking
with peripheral equipment, when either
device threatens to damage the other.
PLER AR BTH B 25 R AN A B R SRRSO BB 2, A & NAR ML IR R A4
9 B SRAZSNERA 5 RAETRFEE M S R Z 2B 451 .
WE S, NSNS NN KRSERNFIETh R E T F1EThEE, DA
R R ERERBIENSANERENBRITIRS, RIEZEEL.

The robot is of multi-articular arm construction, thus each articular angle
A varies all the time withrobot movement. Take care and avoid getting

WARNING  pinched in various articulations, especially whenteaching. Pay careful
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attention to the stopper blocks mounted on the moving tip of
thearticulations. The arm may fall under its own weight when motors are
removed or brakes arereleased. Therefore take action to prevent dropping
and check that conditions are safe beforestarting work.
LB A AN Z RTTRINBE 554, SE P& T A A B
BAT RS RN, DAEEEHSRAR, EEBRAEGTRAIRME. &K
WEMER A VIR, BRERERERE THFEER.

B s, BRETLARRBHIZE, FRETELE Y ETHERSR
FAELBY. B AIRSCHERT L% i, HRIARBNZEEE, BT
ek,
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A

WARNING

A

&

The motors in this robot have built-in brakes to hold the robot arm in
position. As such, when amotor is removed without supporting the arm
properly, the arm may drop or move forward orbackward. PROPERLY
SUPPROT THE ARM BEFORE REMOVING THE MOTOR.

BHE VB EHRR D, IWERTRSEE, RATE83. EkE
ENE, )5 EIREDE.

To prevent the arm from dropping, use a wooden block, nylon sling, crane
or other means tosupport the arm securely before removing the motor. The
zeroing pins and zeroing blocks areused for zero position alignment and
not for supporting the arm. And, do not support the robotarm by a
human’s hand.

WAZERRRE, FAARRSEENEZIBE UREE, R)EHRRDE.
(FREMERA TR E, ATCAAREEIBE. )

Besh, EAFENTFSENBE KRS TR DA,
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A

CAUTION

EE

”
L

CAUTION

Use specified bolt sizes and number. Tighten them to specified torque with
a torque wrenchwhen fitting equipment onto the end effecter flange or
arms. Use clean rust-free bolts. When transportation it should be fixed on
the end executor and accessory machine or remove the end executor and
auxiliary machines.

Otherwisebolts may loosen during operation causing serious accidents and
injuries.

FERPAT A RAE L 2RISR, R REFEBAERT. #
Bk, fREBERTFEAEHERE, ShinbE 2 2R iT e &
B RS BRI T AR S HAT 25 B fT B AL 2%

Besh, ANEE A FEE T iR .

e IR BENA TR T ES R H IS, SBERERRE.

When fabricating the end effecter, set its weight, static torque and the
moment of inertia withinthe range of the permissible load levels of the

robot wrist.

it FERmPATERE, EHIENFZA PRI A A EREA

Provide a failsafe construction which will ensure that the work gripped will
not be released orscattered even when the power or air supply to the end
actuator is cut off. Also remove any sharpedges or protrusions in its
construction to prevent injury to personnel and damage to property.

PR R 22 R G50, BIAE AR S AT 25 1 IR BB 45 2= SR BEMAR D)
Wi, ABURAERFYBBOTER QRS FEx0 A EREUR 33T AL
B, PiiEXtA. XUE R E

In order to operate the robot, services such as electric power, plant air and

cooling water forwelding should be supplied. However, services out of
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A

TR

A

CAUTION

A

TE

CAUTION

A

T

specification may affect the robotperformance and cause abnormal

behavior, errors, or damage, resulting in dangerous situations.

Never use unspecified resources.

FEERRGENAR ST T RS SRR EIK, SRS ARIShIENE

e, FIRRWIMERHE. MARFERERRE.

It is not possible to eliminate electromagnetic interference completely using

the technologyavailable today although the extent of its elimination
depends on the type and strength of theinterference concerned. In terms of
what action to take while the robot is operating and while thepower is ON,
follow the precautions to be observed during operation. In some
cases,electromagnetic waves, other forms of noise or defective circuit
boards may erase the recordedwork programs. As a safeguard, make
backups of the programs, constants, etc. on a Compact flash card or other
media.

R TIRRSHEMREGRES R, HULHKBEARHLTEEN K. Hl&
ANBfEd . BEEPEELT, METFREESETE. BT Emx. 3
BREURERREERE, SIBOTCINBEER.

H LB R S E &R BNFE (Compact flash card) ZFAMFFMEN

JRA

Consider method to communicate with other workers such as hand signals
when conversationtakes place between a numbers of workers positioned
separately, in a large system (plant) forexample. Accidents are likely to
occur due to misinterpreted intentions in a noisy site.

Examples of hand signals for industrial robot operation

RERGH HE BN RBATEN, BIFEAEBOEER RS, RO#E
A A FHET R IEFEERE.
HEFHREEFRRSMEBRBLEEREE, MRBERRE.

P RNE AT SR ORBD
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VAN

CAUTION

i
o

WARNING

1.Switch ON 2.Switch OFF \ -
1z AT ! W
of
of
l . |
Actlike pressing a switch. Raise the right hand high and then A
swing itleft and right clearly. HEEETEANTE EFeE , EEAME
3.0K ? (Confirmation) 4 0K! R
3ATLAE (BA) | 48084 (OK)
!
Raise the right hand high with palm | S
Raise e right hand high vith palm | cing ferward and thumb andindex Ve i EFAAIRRIESE
facing forward. finger creating adircle. Ei@ﬁur&r&ﬁ&@ ﬁﬁf:ﬁfé‘%ﬁé—ﬂ\ﬁ
5.Wait ! 6.Go away ! 3 A
5% 6.57F
-1
9
Face the right hand palm forward Extend the right hand horizontally EFFRNGRIR P ¥’=§ fEU"‘Zﬁ
withits arm exended hrizenially, | and swing itto the left. £EhEEE EKFEER , HAK ,=—J

Keep a safe place (escape route) in mind at all times to quickly escape on
an emergency.

FENV A REEAEN A, SRR fRIFIBAER IR BARRERRBRT, T
PASLBIEAE

Pay attention to the robot’s movement at all times and never work with
your back toward therobot. An operator may not notice the start of robot if
he/she is not facing it resulting in anaccident.

I XRERPSRARBIE, ANEE RS AETEL.

AL ANRIZIE R MR, HEIBERRE.

Press the emergency stop button immediately if you notice any
abnormality.Make thispractice very clear to every operator. A sudden

movement may be imminent if you arewatching something abnormal.

10
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& RO REN, BLEIT R,

AT S IIAT BERRE o

Prepare an appropriate working code and checklists for start up of the
robot, how to operateit and what actions to take in an emergency. Proceed
with operation according to the workingcode. Accidents are likely to occur
due to forgetfulness and error of operators if relying onmemory alone.
RIARE R BRI, mEVSRANENTE. BETE. RER
I B RO ES R PE ML A B, R R E L e #EAT 1R
. AUEFENL A R HEIZAMAREET#]IE, SERENERSRESBF
R

Proceed with work with the robot’s power OFF when operation or
manipulation of the robot isnot necessary. It can never run with its power
OFF.

BB NSIERBRIER, 35 D)8 BI85 AT /L.

When teaching, always check the program number and step number
before operating therobot. Editing of incorrect programs or steps may
cause accidents

AR, NEHINEFSHEBPRSE, FHETIEL.
BRMBEEFNPR, SRBERKE.

Protect completed programs from accidental editing by using the memory

protect function.

T EETRIERF, ERFERFIIR, BiibiRewE.

11
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B

CAUTION

N
e

A

CAUTION

A

EE

Check robot movement at a low speed using the check go/back function
and the velocityoverride function after completing teaching. Accidents due
to collision are likely to occur if aprogram containing a mistake is run at a
100% of full speed in the playback mode.

AN TERE, NMUMEGERSTFIIRENSZANNNE.
MRVHEBZEAT, D00 EEEZT, *EEFHREERRIFEFN
RHE.

Clean the area within the guard fence and check that tools, etc. are not left
there after teaching iscomplete. A workplace fouled with oil or grease and
tools is a hazardous place and may lead toan accident due to stumbling.
“Cleaning the workplace” is a step toward safety.

AEENERE, M THEREY, FHIAEFEEILEELR. ELXH
WisH, BET TREERRE, SFBRESHERRE.

MR REE S NBEEBTITIE.

1.2 Movement, alienation and selling of the robot

1.2 BEARNER, ik, T

A

CAUTION

Hand over all manuals and documents received when purchasing the robot
to the new ownerwhen moving, alienating or selling a robot. In particular,
if the robot is to be moved, transferred orsold overseas, the user is
responsible  for  preparing and  supplying the  operating
maintenancemanuals in the appropriate language, amending the language
used for the labels and displaysand complying with the laws of the country
concerned. Accidents may occur if the new robotowner (operator) operates
the robot incorrectly or performs unsafe work tasks due to notreceiving

and reading the operating instructions.

PLESNFER. ik, ZEn, BIHHREETM. EBRFFMEINSA
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A

IR

A

CAUTION

A

IR

B JB SRR A BT HIAE F 2

B%. Fib. RIS, FHAFAARESEDES HRESBRST
WA, BURERES, HFRIERFESIHERNE.

B E B T8 IR A NPT RS Z 2L, 235
HYRE.

When the robot is moved, transferred or sold (either in the country or
overseas) by the user,whatever was agreed upon at the time of the robot’s
initial sale inclusive of the safety relateditems is not transferable to the new
owner unless a special agreement has been concluded. Theuser must
conclude a new agreement with the new owner.

PLENER . #ib. RRFBE S, ST SR K-S B KI0E TR HUE
WEEERERREFIARHFRZANGLK.

BREPSHAZANZE, LREHRFITEM.

1.3 Abandon the robot
1.3 NIBANEF

A

CAUTION

FE
CAUTION
FE

Do not disassemble, heat or burn batteries used in the controller and robot
as they may catchfire, burst or burn.

B4 mF. BRATEREE. JISAFRERER. SHeRER
K R, BREER.

Do not disassemble the controller in detail smaller than PCBs or units.

Sharp edges or electricwire of small disassembled pieces may cause injury.

BREFRENER . A4F0RERER. BREYIDERETT R
RS RRSERE.
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Do not disassemble wire harnesses or manipulator wiring further than
disconnecting wiring fromconnectors or terminal blocks. Disassembled
pieces, e.g. conductors, etc., may cause injury tohands or eyes.

BRI, IR INERESR. BRERKRE, BOE#—PIrBEER.
75 NIFT RE R A <5 P BT BR324 .

Use extreme care when scrapping so as to avoid accidents and injury such
as pinching hands orfingers.

BAT IR, HRERAER R .

Discard scrapped items safely to avoid injury.

R NAERERE TR
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Chapter 2-Basic specifications

— T hJ
BEEAKUEA
2.1 Robot model and nameplate details
2.1 BSH&UAA
The robot model is stated below:

Plas N B 5 3 B
GR 0O 000 0O 000

L Additional features

Bt anTh e
Robot ontology model, ST standard edition, HW

for hollow arm, omit on behalf of the standard

version.

PLas NAAATL S, ST bRdERR, HW Nh 2 T8, &
s I AR AR HE A

Robot load, a total of three, take O to reserve,said the
unit is kg.

Plas N3, =41, ROZ 0 NFiE, #2407 Ke.
Robot axis.

Hlas N

Company code (Green Robot)
N fhs  (Green Robot)
For example: GR6160 refers to the maximum load of 16 kg, 6 degrees of freedom ,

CMATrobot.
f5: GR6160 s&¥5 6 fl, H KM% N 16Kg 1 CMA FLEs A .
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Eroe— 8 | 4

GR6160 robot nameplate
GR6160 #1285 \ £k

CMA
FR®Z ol HLB/ABZARFRAF
CMA (WuHu) Robotics Co.,Ltd
7= it 42 7 I 7 & 75

Product Name Model-Type

A7 H 1 I 7 5 5

Manufacturing Date Manufacturing No.

I c7

Arm Length Payload

% N =2

Power Weight
FPEEZHAZHTBILETAFRRE T F K KIS

No. 96 East Wanchun Road, Jiujiang Zone, Wuhu, Anhui Province, P. R. China

L &
2.2 Mechanical system

2.2 MW R GeLARK

Robot mechanical system refers to the machinery of ontology, ontology consists of the

base station, the big arm, forearm, forearm extended part, wrist components and ontology of
package parts, a total of six motor can drive the six joints movement for different forms of
exercise.Figure 2.1 marks each part of the robot and the movement joints.

HLES AU R Gt SR MUMCA AR AL, HUBAS A R RERR 7« KB L NV NV
IACHER 7 TR AR E LR Ak, A 6 A Sikw] LLRE) 6 4S5y
AR, B 2.1 b5 TS NS E AT &880 51 B RLE o

Iigzh s
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J4

Forearm stretch Forearm parts

INEEfIK: N AT
+
J3 ]
i
The big arm
| K
Wrist parts ‘
F o |
Ontology pipeline package  J2 |
AE LA + —T— -
! J1
i<
a ||
5 |
The base components ! .
JEE JEE A - 0

Fig 2.1Robot mechanical system diagram
K 2.1 Bl AN R GeH R A

2.3 The mechanical performance parameters

2.3 HIWMRESH

2.3.1 The definition of performance parameters

231 MEESBEN

The performance parameters of robot mainly includes working space, the robot load, the
robot movement speed, the robot's maximum motion range and repeat positioning accuracy.

DL AVERES B T B AR TR Hlas Nk, Hlds Nisshd . Pl N K3
VG IR B 52 e A L
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1)The robot working space
Reference GB (GB/T 12643) industrial robot vocabulary, define the working space for

robot wrist when motion reference point (J4 axis and J5 axis intersection of) a collection of all

points can achieve.
1 HBATIE=H
S ER TAALE NI (GBIT 12643), & X TAEZ [H LA N shi Fhis %

Q4 B2k 5 35 hZAE /D PRI B RS .
2)Robot load setting
Reference GB industrial robot vocabulary (GB/T 12643), define the maximum load at

the end of the robot in the work within the scope of any posture can withstand the maximum
quality.
2) BB ARBBE

Z:2% [H b5 TAVHLEE NIRIE (GBIT 12643) , & MUK Ui K AL NAE TAEE
P BT AR 87 25 b P RE 7K 52 1R e Ko
3) The robot movement speed

Reference GB industrial robot performance testing method (GB/T 12645), define a

maximum rate of movement joint robot the maximum speed of single joint movement.
3) HBANESIEE
22 [ br TAALEE NHEREII 75 (GBIT 12645), 5 3T i Kis shid 5 L 2%
N B R IE BN B REE
4) The maximum operating range of the robot
Reference GB industrial robot acceptance rules (JB/T 8896), define the scope of work

for the biggest robot motion can achieve maximum Angle of each joint.Robot each axis has
soft and hard limit, the movement of the robot cannot exceed the soft limit, if beyond, called

super trip, by the hard limit to complete the mechanical constraints of the axis.
4) HLBABRKSETEE
22 [EJAr T HLES NSO (IB/T 8896), & X K LAEE I AL #s Nisshit &%

KATTTREIE R I KA L . HLas N RIEE B BEIRAL, HLEs N BB s Gk
BRAL, dnSEE, MOMEEATRE, A PR AL 5E B U2 R

5)Repeat positioning accuracy
Reference GB industrial robot performance testing method (GB/T 12642), defines repeat

positioning accuracy refers to the robot to the same command position, repeat the response
from the same direction after N times, actually realized the position and posture to spread the
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degree of inconsistency.

5) BEREMEE

ZFE bR TOHLEE AR T71: (GBIT 12642), € X HEE Ehiks R ZIEHLEEA
Sop[E— 48 e, ME— 7 E BN N KRG, LR E R ZESER AR

2.3.2 The performance parameters of the robot

232 HBAMRESH

1)  Robot performance parametersof the table as shown in table 2.1 GR6160 robot

performance parameters of the table

PLEE NTERESHER AR 2.1 s GR6160 Hlas NPERES Bk
Table 2.1performance parameters of the table

®21MERESHCR

)

Robot model #!5

GR6160

Action type Zh{E2A!

Joint type J< i A

Degrees of freedom #% il 4

6 AXis

Placement ji & 77 =4 Mounted b5
axis/J1 %l 140° /sec
Maximum operating axis/J2 4 1400 fsec
speed axis/J3 % 165° /sec
B KB R axis/J4 % 500° /sec
axis/J5 350° /sec
axis/J6 4 900° /sec
axis/J1 % +180°
Maximum operating axis/J2 +135° 170
range axis/J3 +175° /-80°
R axis/J4 % +360°
axis/J5 i +120°
axis/Je +360°
The maximum operating radius
ISP NP 3240mm
Wrist maximum load Maximum 16kg
R A TN K 16kg
Installation conditions Floor mounting
TR Shelf mounting
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TR N R e

Protection grade IP65( Dust-proof, drip-proof)

73 455 2% 1P65 (B2 B

Repeat positioning accuracy 4
ey +0.15mm

HE NG

Robot mass

= 600k
AR :

2) The robot working space diagram as shown in figure 2.2

QML N TAEZSE] B an i 2.2

[PONT 4] LOCUS
h) St

16135

s

3581

1958

Fig 2.2 the robot working space
Kl 2.2 HLEs N AR (A]
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3) Jl-axis adjustable stopper (option)
3) J1 HlA] A i ]

Mounting the standard stopper and the additional stopper (option) of the same shape as
that of the standard stopper makes it possible to adjust the operating angle of the J1 axis in
steps of 30< In this case, a maximum operating range of the J1 axis comes to #180<

J1 B KEFIE I £180° , ERAEBCTHN, i v =Hlisshye B s, w2 s)
J1 PR AL e RT DASEIAERS 30° HIVEHIZE )

7y,
R axis 1

: . 5 :ﬂ
| t EY
l === ars
\ % "\'jn;/v" ,V_[
30 ..

s 3%

Fig 2.3 Operating Area of J1-axis
2.3 1 FETEH A

Stopper of J1-axis
2-M10 X 40 Screws
J1 fh PRAV, R
2-M10X 40 24T

Fig 2.4 J1-axis Adjustable Stopper (Option)
2.4 31 Zh A ¥ B T 4 A A
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2.4 Home position adjustment

2.4 F Rt

The home position adjustment is an operation to adjust the reference configuration
of the robot, in order to link the angle of each axis with encoder value.The purpose of the
operation is to get the count value of the encoder corresponding to the home position.

The home position adjustment is done in the factory; it is not required in usual operation.
However, in the following cases, you need to perform home position adjustment.
1) Replace the motor.

2) Replace the encoder

3) Replacing reducer-

4) Replace the cable,

T RBS R IR — R PAT AO3RAE, FTReRE LS Nl 1 A 1 5 A 4 T BRSO R
k. FRRONRAE H BRI 0 B T 24 B b s AU .

T RURON 7 AT SE R o A H R, — AR b E AT T R A
B, £ TFRFLT, 75EPITE R RAE.

1D E#iE,

2) T ds.

3) HHRPRIEL -

4) AL,

2.4.1Home position adjustment method

241 BRRXMFE

Home position adjustment is a complex process , according to the actual condition and
objective condition now, below zero calibration tools and methods as well as some common
problems and the ways to solve these problems.

TR — B RIS TR, AR ILAE SERR S U2 ) 564, A4
FRPRRE PR L B D515 CA R — S5 DL Y i BT g R K 28 il L) 59

1) Home position adjustment software

4)31

Need to build a robot with a laser tracker coordinates of each joint. Systematic encoder

readings zero. Calibration software is more complex. It should be operated by our
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professional engineers
D BAE brE
s ZR IO G R B SCENLAL 88 N5 R AR &, AT RIS AR IR ECE %, B

PREBONE S, FEMA N T AN AT AR
2) Mechanical zero revision(The dial calibration)

Labelled zero block scale line turn to completely align the zero point.
2) B RRIT (O bR 7€)

R EhR RN 2 5 3 76 a0 FHORS RIE .
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2.4.2 Mechanicalhome position adjustmentof all axes

2.4.2 ZHIHWT R B %t

Home position of J2
J2 h % R E Ak

Home position of J4
J4 = bR E Ak

J1 B2 e A

Fig 2.6 Home position of J1/J2/J4
K] 2.6 J1/32/34 Z fE bR E Ak

Home position of J6
J6 il % s bR E Ak

Home position of J3

Home position of J5 I3 B E AR AE AL

J5 Bl % b e Ak

Fig 2.7 Home position of J3/J5/J6

K] 2.7 J3/35/16 & S bR E ik
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2.5 Allowable wrist load

2.5 FREER s Safr SLITE

A load fixed to the tip of the robot wrist is regulated by the allowable
A pay load mass, allowablestatic load torque, and allowable moment
CAUTION  ofinertia.Furthermore, the allowable load torque varies with the actual
load inertia moment.Strictly keep the wrist load within each allowable
value. If wrist load exceeds the allowable value, this robot is out of
guarantee.
LB AF BRI ZR A R FRA T TR ER ., AT ARHEE.
EE AWBRMEEERW, AV EARYE SERR SRR R A R R AR
o FRESF N ARIEHIE S BVECIN . ZERAVE DT S A
FANLE AR, NEefREIEHIE.

2.5.1 Allowable pay load mass

251 AR ER
Table 2.2 Allowable pay load mass
2.2 RUPATRE &
Robot Model Allowable pay load mass
Plas NEL 5 BYFARE &
16kg
CR6160 Not more than 16kg

2.5.2 Allowable maximum static load torque

2.5.2 RIFRAEBSHEHE

Table 2.3 Allowable maximum static load torque
#* 2.3 HVFRONERA S AR

Allowable static load torque
Robot Model BVFRS e HHE
Ples N5 Around J4 axis Around J5 axis Around J6 axis
J4 Lzl J5 ¥ 5 J6 ¥ 5))
CR6160 4IN.M 41 N.M 23 N.M
Not more than 41N.M Not more than 41 N.M Not more than 23 N.M
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2.5.3 Allowable maximum inertia moment

25.3 BFmAIRME

Table 2.4 Allowable maximum inertia moment
R 2.4 BVFECRBMEE

Allowable inertia moment
Robot Model BVFIRPERE
Hlas N A= Around J4 axis Around J5 axis Around J6 axis
J4 Hh¥E ) J5 B 5 J6 ¥z
CRE160 1. 6kg.m2 1. 6kg.m2 0.3kg.m2
Not more than 1.6kg.m? Not more than1.6kg.m? Not more than0.3 kg.m2

T6KG  12KG 10KG
]
50|
ER I /

I

00— \
HEE@T ) -
L 20083000 400 500 Hb

168.8 | 261/ 261/261

—~— -—

—

Ottt

=

Distance from J6-axis rotation centre(mm)
‘ﬁ
=
|
|

Distance from J5-axis rotation center (mm)

Fig 2.8 GR6160 Wrist axis torque map
K1 2.8 GR6160 F i A K
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Chapter3-Inspection and maintenance

P=EF 1S 4%

The inspection should be performed in order to maintain the high performance of the

S

robot for an extended period of time.

The inspection includes daily inspection and periodical inspection. According to the
basic inspection periods shown in following tables, personnel who are engaged in the
inspection must create and implement the inspection program.

Furthermore, perform overhauls every 40,000 operating hours or every eight years,
whichever comes earlier.

The inspection periods have been examined for Spraying. For high frequency of works
such as Spraying, it is recommended to perform inspections at approximately 1/2 of the
periods specified.

Should you have any questions about the inspection and adjustment methods, contact the
service department of CMA.

N TN N B KN R BGm PR RE, AT BRI

fe o B E ke, i A& eagwmbiset vt irne. T
BT H Az e 25 T K.

HEh, LT AE 40, 000 /NN EEF 8 4F N A HIEEAT K18 (MR 7 2R D A
{65 R 1 R AR Rl SR 5 o 58 5 PR A e O L e A IR 4 172 (1
DN oA Y ONCE

UbAk, KA RHRE AR, TEBERAA T RS
3.1 Preventive inspection

3.1 TG LE A

The inspection show in this chapter should be performed in order to maintain the high
performance of the robot.
BB BN AR TNE, AT E WGP IR, Beig (RIS N BB TR RE.

27



CMA (WuHu) Robotics CO., LTD
mFEE Gl MBABARGRAF

3.1.1 Daily inspection

3.1.1 HE#®®E

Table 3.1 Daily inspection Items

No. |Inspection Item Inspection method
1 |Abnormal noise Check by hearing for any abnormal noise
2  [Transmission mechanism \Visual check for any vibration or shaking
Visual check of the ventin the back of the control boxfor
3 |Ventilation effectiveness )
jam
'Visual check of cables for integrity ,damage
4 [Related to internal wirings
Visual check of fixer for integrity ,damage and rust
5 |Related to external wirings  [Visual check of cables and button for integrity ,damage
6 |Grease Visual check of lubrication port for grease leak
31 HEfaR
Frg | lEmiH R
1| Sk KA B AL SN 15 5 e
2 | TUKRA KA AL RIS AR, A )
3| At o 23 428 )AL XU 2 75 38 AU
4 | BLRE em e RS a, RUES, e
5 | AN ARG Kt ALds NAM Bk ig, #2402 75 1L
6 | MR R x5 Y Y R 11 A A T T s T v

3.1.2 Quarterly inspection

312 BEERE

Table 3.2 Quarterly inspection Items

No. | inspection Item Inspection method

1 Cables in teaching box Visual check of cables in teaching box for damage and tortuosity

2 Ventilation effectiveness Visual check of the vent in the back of the control box and clean it
after turn off the power supply if necessary
Visual check of the cables in the robot for damage and tortuosity

3 Cables and connectors in robot
and connectors for damage and soundness

4 Parts Visual check of the parts for damage and clean and fix or clean if
necessary

5 External fixing bolts Visual check of the fixing bolts in the robot and end actuator.
Refasten the fixing bolts if necessary.
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R332 FERER

FE | REsH Ko 5
1| Bl For s R 2 2 77 2 A 4

| R TREAE T | ESEREOE T, BI R, AR
- S U R S AE, B S, ik
4 e 4 o
S Ll e S R L 7 T
AR | RE R e, JAE
5 | ERT R | LR BT S e

3.1.3 Annual inspection

313 BERE
Table 3.3 Annual inspection Items
No. inspection Item Inspection method
1 Parts Visual check of the parts for damage and
clean and fix or clean if necessary
2 External fixing bolts Visual check of the fixing bolts in the robot
and end actuator. Refasten the fixing bolts if
necessary.
* 33 FRAR
FPg | KAmiH R
1 A HIE AR 2 Rt i A AL el A, IR b
AR T EIRET 15X [ BRI AT AR IRAT L AN EARET

3.1.4 Inspection every two years

314 B2 ERE

Table 3.4 Inspection Items every two years

No. | inspection Item Inspection method
1 | Replace reducer, gear box oil Replace the grease in gear boxes and
2 VWrist replacement parts Lubricants redactors according to the requirements
R 34T 2EMER
FPg | BB niH [OREPE)
1 i Sry It et RTER i PR T EORBEAT S 6
2 S04 T i B A I PR IR T EORBEAT S

Notices:

1) The main place to clean is around the lubrication port to insurance no dust would enter
grease.

2) The bolts need to be check include the bolts in end actuator, robot base, and bolts that ever
been disassembled or outside the body. What’s more, sealant and Fastening glue is needed
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while refastening. Recommended torque is shown in the appendix below.

R
D RTIEHAAL, EEENT B, SEETIEM .
2) KT B EAL, B (BRI AT 45 2 REMRAT | ML as N AR RERAT | IR B 55 T 4R ) R HRAT .
75 [ T ALES NANERHI T A URET . A9 5E, TGS MR AIRETIT R AER . R
7 FR) 5 ] 52 B

3.2 Inspection on major bolts

3.2 FRIRRHRIZ

Table 3.5 Inspection Items of bolts

No. | Main function of the bolts | No. | Main function of the bolts
1 Fix the whole robot 6 |Fix the motor of J5
2 |Fix the motor of J1 7 |Fix the motor of J6
3 |Fix the motor of J2 8 |Fix the wrist
4 |Fix the motor of J3 9 |Fix the end actuator
5 |Fix the motor of J4

#* 3.5 EEMRETA A ERAL
P K ERAL P (KA AL
1 WL N3 H 6 | J5H ik wdk
2 | M1 HhHiRedEA 7 | J6 Hhi ik dk
3 | Rk LEH 8 | FHiE LA
4 | I3 Az 9 [Rufifi#k 2%k H
5 | JA kit

Please refer toChapter 4.4 for the detail of how to replace and refasten

A bolts. Be sure to use a torque wrenchto fasten the bolts to proper torque,

CAUTION  and then apply a coating of paint lock to them.Furthermore, be careful not
to needlessly refasten bolts that are not unfastened.

REET 4.4 EHRTHAABFRTETRITRNER, BAAHER

FUERHERERE, BITREEE, i, MESRRSIFERRARF

s P A CA_E R BT R E
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3.3 Inspection of grease
3.3 HRmINKE

It is recommended to perform examination of density of steel dust in the greaseat Every
5,0000perating hours or every 1 year(In case of material handling application, every 2,500
hours or every half year).If the measurement result exceeds this value, please contact our
service center for grease replacement or reduction gear replacement.

iz%% 5, 000 /N ERIERE 1 CREI I Ny REIZH 2, 500 /N BEERR 42D,

T SR R ATL I P R AR A TR L o B R PR RIS S A o 2 B 5 Y I R L, TR R AR
YNNI A
Required tools
« Grease steel dust meter
Recommended grease steel dust meter

OM-810 (Idemitsu Kosan Ltd.)

Grease gun (Lubrication amount counter function, A nozzle of less than 17 mm in diameter.)
- Seal tape
T B
- VBRI L
HEFA I AR T RGBS OM-810(H e 4= ke tt)
o JEWHAE (BIHEEAE & 17mm DLUR, At ST E RE
- B

If the grease leaks out too much when inspecting the steel dust density,
lubricate grease usinga grease gun. For lubrication, use a grease gun with a
& nozzle of less than 17 mm in diameter.
CAUTION Note that lubricating grease more than the recommended amount may
result in leakage ofgrease or faulty robot locus.
After the completion of lubrication, in order to prevent the leakage of
grease, besure to wind sealing tape around the grease nipples and socket

head plug.
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mgR, MRLEHED EKEERARL THURSN, HERAEEREX
T EATHN IR BURE, B FREB R B BN ¢ 17mm A
To #RBEBEHELRNEESH, TREIFBEERHBRERISZAS

ZESﬂ%%ﬁﬁ$&%,mmu&%°
R

UTION

TR

uTI

A grease gun that has a capacity to measure the lubrication amount is
recommended. If agrease gun like this cannot be prepared, please measure
the weight of the grease canbefore/after the lubrication work to confirm the
amount.
RBEINHEEUE, AT BILRH, EEEE SR R LA 5
EEB R AT IR,

22 LA F e IR I TR AR . VAR B RE I A N B R vl AR,
B B v S T EE AR, IR e B AT A A

A
Immediately after removing the drain plug, grease may splash, because
& internalpressure is still high, for example soon after robot stops. So

c
CAUTION ' ypricate grease after the pressure in reducer is on a normal value.

BB ARIRISIE TR TIPSR T B WA ) LI, 247 T
/N mrmn s, s, SEEREN
2B ERAT.

& Lubricate the mechanical sections of the robot with grease at regular

CAUTION . : . :
intervals of time according to the follow section.

& DL AR TR R LT HL5 S T MR B DL K
B
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3.4 Grease replacement

3.4 E#jEEH

3.4.1 Lubricationamount

3.4.1 B mtmE

Applicable grease and lubrication in the reducers, gear boxes, and wrist according to the
following procedure every 20,000 operating hours or every 4 years(If the application type is
material handling, every 10,000 operating hours or every 2 years).Table 3.6 shows the grease
and Lubricationamount.

J1/32/33/34 BRIk e AT R A AT TG0 B v, G A T D BRI R
20, 000 /)i EREFRS 4 5 CH T AR Dy RHE e 10, 000 /N kil 2 45D 5 i

T . 2K 3.6 7~ H i R T Vi AT At vl &

Table 3.6 grease and Lubricationamount

Replacement Lubricati | Applicablegreas
comment
point on e
J1l-axisreduction gear 3400cc Lubricating grease with a high
J3-axisreduction gear 1400cc | MolyWhiteRE | pressure in gear boxes with
Gear box of motor base 2000cc No.00 damage of seal and grease
J5-axisreduction gear 370cc leak. So Lubricating speed
J6-axisreduction gear 240cc should be under 40cc/10s
7 3.6 5 I AR
B f IR EHRER P
J1 AL 3400cc
J2 BhJIE 2200cc NN -
AR L U - 2 5
I3 Fh I 1400cc MolyWhite RE N0.00 | P& 77 EFF, (8354
ik R R A 2000cc THEL, TR BUEE SR,
Ay BE 4% | 7£40cc/10
J5 AL 370cc BULF.
J6 i Al 240cc
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3.4.2 Robot orientation of lubricate grease

3.4.2 JEBRZIE 5L
It is recommend replacing or lubricating grease with the orientation list in the following table.
X TR T v e Bk R R, U R 4 T A

Table 3.7 Robot orientation of lubricate grease

Replacement Robot orientation
point J 32 J3 J4 J5 J6
unbending
J1-axisreducer ]
unbending
J2-axisreducer 0°
J3-axisreducer 0 0 unbending | unbending | unbending
unbending
Gear box of
0< 0°
motor base

J4-axisreducer
unbending | unbending

Wrist 0= 0< 0=

R 3.7 I

S VAN I hi
J 32 33 4 J5 J6

J1 IR IE L (=) £&
J2 Sy AL 0° a1 T A=)
J3 R IE AL a3 0° °
ik PR R A 0° 0°
J4 T IE ML A= R

T it 0° 0° 0°
TR AR
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3.4.3Procedure of grease replacement in reducer of J1,J2,J3,J4 and gear

box of motor base

3.4.3 J1/32/33/34 $RELIE . DiARE AR FHANHEHERIE

1) Move robot for lubrication to orientation according to table 3.7.

2) Turn off the power supply.

3) Remove the inner hexagon bolts in lubrication ports.(M10X1), see fig.3.1-3.3.

4) Lubricate until new grease leaks out through the lubrication ports.

5) Install the inner hexagon bolts back to lubrication ports.

6) After lubrication, release the remnants pressure in grease according to chapter 3.4.5.

D KHLEE NFEEh RIS 3.7 BN BRTEE AL E

2) DIWr i

3) BRI M AEHE D B A 7S f IR ZE M10X1, LA 3.1-3.3.
4) FEELHTRER I, B A T HER DR

5) A4 Y7 F R ZE RS BV AL HE O b

6) HLilfa, TR 3.4.5 T 5 TR U I s A B

3.4.4 Procedure of grease replacement in wrist

3.4.4 FEEEPHRER M E RS IR

1) Move robot for lubrication to orientation according to table 3.7.

2) Turn off the power supply.

3) Remove the inner hexagon bolts(M10X1) in lubrication ports of wrist , see fig.3.3.

4) Remove the inner hexagon bolt(M10X1) in lubrication ports of wrist-link(axis J5/J6).
5) Lubricate until new grease leaks out through the lubrication ports.(axis J5/J6).

6) Install the inner hexagon bolts back to lubrication ports of wrist(J5/J6) and end actuator.
7)Install the inner hexagon bolts back to lubrication ports of wrist-link(J5/J6) and end
actuator.

D HHLE NS RIR 3.7 P HEEE A E

2) VI

3) BETFHAR (35006 Hh) JETE AL DRI MAERZE M10x1, T 3.3,

4) WL TIIERA (35106 Fl) T R DR A 7S ERZE M10xd.
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5) I FiiA (3506 i) T Al D SR T b e, B AR vl A HEh B
Mt

6) KN NAIRZERE BT iR (35006 Hh) R gt O L.

7) K NFIRZE R B TR AR (95136 HiD R il HEm 1k

Lubricate disobedient to the accurate requirement may result in Immediate rise of grease

&L

pressure, damage of seal and grease leak. To avoid this,please obey the following requirement

while lubricating. Open the lubrication ports by removing the inner hexagon boltsbefore

lubricating.

AN SRR BE LW HRAT IV R4, TR A 0 A B 0 P RE S JARIG N, A1 FT RE O 2 0

I3 T BUE T MR A 1R E . BRI, AESATIETE ERIERS, T ESF TR

PATHEI BRAERT, TR 8L HE B 4d =k BR 28 ) .

(1)  Slowly provide lubricating oil, oil supply speed should be controlled in 40 cc/under 10
seconds, don't be too hard, it is recommended to use can be clearly pitted lubricating oil
gun.Cannot clearly pitted oil gun, by measuring the oil lubricating oil before and after
weight changes, the amount of lubricating oil.

(2) If the quantity of oil supply not up to par, available supply with precision regulator to
oil gas during extrusion cavity pressure regulator control should be used under the
maximum 0.025 MPa.

(3) Use only the specified type of lubricating oil.If you use other lubricant outside of the

specified type, it might damage the reducer or cause other problems.

(4) Oil supply after besmear when install socket head screw thread sealant, lest the in and
out of the oil spill

(5) Inorder to avoid accidents caused by slip, redundant oil on the ground and the robot
should be completely removed.

(6)Qil supply, follow the steps in item 3.4.5 release lubricating oil cavity the Allen screw in
the residual pressure again after installation note winding sealing tape, so as to avoid
grease for the discharge of oil mouth leaks.

() ARG AR, i B N A HAE40c/1080 LU, AEE TRy, U]

A BRI TV A . A R BRI AR A I, R T A S R
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(2

3

€]

5

(6)

I e R AR A, R VTR I R AT A

AN SR AT A B ZOR A&, A SRR R 5 AR 5T e vh AU AT
AU LA FH S A2 42 B K0.025MPabl T .

AUAS 4 8 SR AL RV i o AN SRAL ] T 4R e 2RI AN ST BT, AT RE A
PR AL BT B )

P J5 22 N 7S AR FE I VE BIRIRSUR B, DGR AEE H 3 F1 A

N T R R SR AL, ST AL A LI 2 R A RIS R .

P 5, 1 MR 3.4 5350 1 25 RO JEGIE 1 Il i A e )5 T 22 38 AU /N AR IR E , VR R SR
TR, A IR pEHE AL .

J2 axis gear grease for port
- J2 axis gear grease discharge port J2 HFIEALAENR O
| 32 AL HEE

J1 Bk HLHE A
J1 axis gear grease discharge port
J1 hyR AL AL g

J1 axis gear grease for port

Fig3.10il change, J1 / J2 axis reducer
Bl 3.1 SERIE N, J1/02 i
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. Gearbox and motor mount

J4 axis gear grease discharge
port

i %jﬁé LTk A A R A K
P

jﬂ+?HMEMﬁ%D

Gearbox and motor mount

J4 axis reducer for fat
mouth

J3axis gear grease discharge port
J3 R LHEE

L35 AR R AR J
J4 higE BB
@ J3axis gear grease for port
J3 il B AL
Fig3.20il change, J3 / J4 axis reducer gearbox and motor mount
3.2 S I, J3/34 FhRIE LA Dy 1K R U R A
Wrist body (J5, J6 axis) for fat mouth Wrist cor\mector (J5, J6 axis) the fat mouth
Flifk (35, 36 ) HLIE O FhZERAR (35, J6 F) HEAR M

Fig 3.3Replacement parts lubricants wrist

K 3.3 SE T A i it
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Note: Required tools
Lubricants gun (with fuel supply check counting function)
Oil Joints [M10x1] (1piece)
Oil hose [@8x1m] (1)
Precision gas regulator (1) (MAX0.2MPa, you can fine-tune the scale 0.01MPa)
Gas source
Weight (weight measurement lubricants)
Thread Sealant
R s L
A Gl R A T 2l he
Al Ak [M10x1] €14
A A [ & 8xIm] (1 4R)
B AR ER TR (14 (MAX0.2MPa, 7] A 0.01MPa %I FZ i)
IR
HE T GUEEEmER
WRATE BT

3.4.5Residual pressure release lubricant chamber

3.4.5 BBUARMERNZKE

After the oil supply, in order to release the residual oil cavity pressure, should be
appropriate operating robot.At this point, for lubricating oil in import and export, the
installation will recycle bags, to avoid the out of the lubricating oil splash.

s, O REIBCE I I A BOSRE, ROE SR ENLAS N BRI, AEALIETE it
PN 222 ISR, DUIE S it SR I Jih il

In order to release the residual pressure, in the condition of open mouth of the discharge
of oil, J1 axis within plus or minus 30 < J2 /J3 axis within +/ -5 < J4 axis and J5 / J6 axis
within plus or minus 30 “repeatedly more than 20 minutes, speed control in the low speed

motion state.

T RRGRIE, FETFR N O RRA T, J1 H7E+30° M, 0208 HITE+5°
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A, 34 il e 35106 HiiAE +£30° Vi Bl S B3 AE 20 20 h BLE, S IS HIAEIREIZ SRS

Cannot perform the action due to the situation around, should take the robot run the same
frequency (for example, takes only half of the cases, the axis Angle should take the robot run
2 times), after the end of the action, would be installed on the oil discharge port sealing plug
(thread sealant coating).

H1 T J F B I DL T AN BE AT IR BRI, NAEHLAS N IS 3 [RS8 s (B, b £ 5
HREEH—FHIEOL T, BAENLG NBRECRE 2 fERFED, BiRafESia s, kb o
AR R (IRIRSUE BB,

40



CMA (WuHu) Robotics CO., LTD
mFEE Gl MBABARGRAF

Chapter 4-Maintenance

~r B
BT W=
4.1 Investigate the cause of the failure method

4.1 BEYEFEERNGZE

Robot design must achieve even if an exception occurs, also can detect the abnormal

~

immediately, and immediately stop running.Even so, the risk is still in the state, is absolutely
forbidden to continue running.

Blas N BTt Eal 2k SR A& AR S B A O, AT DASZ RV I HY 57, JFSZ B 1kis
7. BpfEmt, TR TIERPRE T, BRI GREHELT .
The robot's failure has the following situations.
1) In the event of failure, until completion of the repair cannot run the fault.
2) After failure occurs, placed after a period of time, and can restore operation failure.
3) even if the failure happens, as long as the electricity again after power off, and can run the
fault.
4) Not the robot itself, but the side of the system fault lead to abnormal motion of the robot's
fault.
5) Due to the robot side of the fault, lead to abnormal action of system failure.

P& N BB R & A Dl o
D —BRAME, HERBHEEARISITHE,
2) KAMEE, WE—BIEE, XM IS AT i .
3) RUd A A= dhh, N EESC AR o AR LR, U SORT BB AT O s
4) B A Ak, SRR AT DL RIS AT B i
5) RN AA S, M2 RGBS B LA N 1 S AR B
6) BBl NI #he, SBCRGERH sk Bl

Especially 2) 3) 4), the fault will certainly happen again. Moreover, in complex systems,
even experienced engineers often cannot easily find the cause of the fault. Therefore, in case
of failure, do not continue to operate, you should immediately contact the provisions have
received training in the preservation of workers, the implementation of the reasons for its
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failure to identify and repair. In addition, these elements should be placed in the job
requirements, and establish overall security system can effectively perform. Otherwise, it will
cause an accident.

JeHA 234G, HESHUCOKEMRE. mH, EERIARST, EZ%N
TARIMH 2 AN AR B IR N . PRI, B ISR, 15204k stiafe, ML BRI
R E BRI PR ARV N 5, ph St i R R P A A AMB 3. e Ah, B I e
NETBNEE R E o, JRESL AT VISEPAT R AR R . B0, S BEHoR A

Robot motion, running some kind of exception occurs, if not abnormal control device
should be considered abnormal because of damage caused by the mechanical parts. For rapid
troubleshooting, you first need a clear grasp the phenomenon and determine what is abnormal
due to problems caused by parts.

PLas NaIE . BRI, WERAZIEHIRE MR, W5 SR
AR P S B R . O TR, O MR ILR, AR R
A H L ) T SO
1) Step 1: what is a shaft appeared abnormal

Must first understand what a shaft appear abnormal phenomenon.If there is no obvious
abnormal action and difficult to judge, to deal with:

presence of abnormal sound

presence of abnormal hot parts

Parts such as the presence or absence of a gap to investigate the situation.
D %1 BRI T R

B TR ANl I IR o i R W S S A T A DA BT, R

B IO R S AL

- TG RH RHER AL

+ A 7 B B A AL S DL AT R A
2) Step 2: which one parts have damage

After ascertain axis abnormality occurs, should investigate which component is the cause
of the exception. A phenomenon that may be caused by a plurality of members. Symptoms

and causes follows page form.
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2) 95 2 DR — A RIS

FI R A S w B a, NIE SR AN EE R S ECR W R AR R . —MELR AT
H 2 AT R B WO R AR R 40N TUERAR BT
3) Step 3 :issue processing components

Ascertain problems member after processing by the method as shown in 4.3. The user
can deal with some problems, but the problem is difficult to deal with, please contact our
service department.
3) 2R 3 5 jnl AR A AL PR

IR IR RIS, 4% 4.3 FoR ik AT b B . A L pn] JUHH P R] DL AT AR B,
B FXE T AL FR A IR R, T I R A A B RS ER T
4.2 The fault and the reason

4.2 RIS AR E

As shown in Table 4.1, a breakdown phenomenon may be due to a number of different
components lead. Therefore, in order to ascertain which component is damaged, refer to the
contents shown in this table.

N 41 poRs, — MR R AT R R R 2 A RS E. B, Oy 7R
MR, 1ES % RN A

Table 4.1 fault phenomenon and reason

The reasonparts Faultdescription reducer |The motor
Overload[Note 1] O O
Position deviation O O
Theoccurrenceof abnormal sound O O
\When motion vibration[Note 2] O O
When to stop shaking[Note 3] O
Shatft fall naturally O O
Abnormal fever O O
Misoperation, out of control O

[Note 1]: When load is beyond the scope motor rated specifications.
[Note 2]: Action of vibration phenomena.

[Note 3]: When stop shaking around the stop location repeatedly several times.
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% 4.1 WP G A
A3
JE IR i
MEEE1]
i B ffi 22
927
SERRAE 2]
fe 111 SB[ 3]
i E AR
FRHRA O
WA, kP
[ 1]: SO Tk e MU BBl BB R
[ 2 SHIER HIRBIBLE
[ 3]s WU 25 LA Bl S S sl BOR B o
4.3 Checkingand processing method of every parts and

VY

Jn
(>

L

O|0|0|O]| @&

©)

O|0|O0|0|O0|0|0|0O

components

4.3 BTN E R ERLES A

4.3.1Reducer

4.3.1 BIRHN,

Will produce vibration, abnormal sound gear damage. At this point, it will impede the
normal operation, resulting in overload, deviation error, and abnormal heating phenomenon.
In addition, there will be completely unable to movement and position deviation.

PR N IR 27 A 4RBN S H o M, 2R IR s, SEud B W R,
IR R AIR . b, e B TR E S B w2

1) Inspection method

Check the oil amount of fe powder: increase the amount of iron powder in thelubricating

oil concentration around for more than 1000 PPM has the possibility of internal

damage.At 1 year (or in their operating 5000 hours each (< the purpose in loading and
unloading operation for every 2500 hours or every six months), please measure the
reducer of the lubricating oil iron concentration. Beyond the standard, it is necessary to

replace lubricating oil or reducer, please relate this company service center.)
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Check reducer temperature: temperature is normally run up 10 “basic judgment reducer

has been damaged.

D &k

AV ol R B« IV o ok B A 2 20 7E 1000ppm  PA_EIS A P R
WA RElE. (BHZHE 5, 000 /NN EGEERE 1 4F (<REEN A& N BHZH 2, 500 /MR Bk
BR=F4F ), T DU B R AL I IR A T BE o LR PR AR, A 0 S 5 i i ek
WAL, B RAS AT RS )

R ARG B R RO I 5 L 10° B B RT ] WHEGE AL SR .

2) Processing method

cal

Please replace the reducer.When change due to the speed reducer is complicated, need to
change please relate this company service.
J5/J6 shaft speed reducer failure please replace the wrist components overall see 4.4.1.
2) W3Rk
i SRR L T IR AL LR 2, R S I R A A B RS EE T
J5/06 Al AL i P i B 4 T A AR AL 4.4.1 Ui B
4.3.2Motor

4.3.2 ik

Motor abnormalities, stop shaking and vibration during operation action occurs
anomaly.In addition, there will be abnormal fever and abnormal sound, and so on and so
forth.Due to the same machine of decelerate of phenomenon and damage phenomenon, it is
difficult to determine because of where, therefore, should be at the same time, the
examination of the reducer and motor.

s, NS B S) e RS E R IR . A, B IR
ORI EEE O BT H IR R S RCEN R B BLGAH R, AR A 2 5
HERREL, [RItL, N [R]ISEEAT DR AT LA By i H R A
1)Inspection method

for abnormal sound, abnormal fever phenomenon.
2) processing method
Reference to "4.4.2 replacement motors", replace the motor.

45



CMA (WuHu) Robotics CO., LTD
mFEE Gl MBABARGRAF

D WETE
MEALREFEE. R RKAME.
2) WbFE TV

ZM “4.42 BHRLIE” KR, EikGik.
4.4replaceparts

4.4 EFERH

When transporting and replacing the assembly parts, pay attention to the weight of
components.
iz A 25 T S RN, TR E A E R

Table 4.2 Main part weight
The motor weight

The robot model

The wrist unit weight
31132 13 14/35/36
GR6160 43kg | 19.6kg 3.8kg 18.13kg
* 4.2 FEHAEE
b ik EE . -
LEARS 31132 13 14135/36 FhAHER
GR6160 43kg 19.6kg 3.8kg 18.13kg

Maintenance tools
Dial gauge1/100 mm (used to measure the positioning accuracy, reverse clearance)
\ernier calipers 150 mm
Phillips screwdriver large, medium and small
Blade screwdriverlarge, medium and small
Allen wrench suite M3 ~ M16
Torque wrench
Jaw puller
Lifting bolt M8 ~ M16
Purple copper bar
Grease gun
BT A
Tk 1/100mm  CHH R &2 kg B2 S [l i)
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27 SN 150mm
TFIIRZ TR, L /N
—FIRIRZ TR, L
NANAIRTE M3~M16
R T
=X/ Cs
MINIRET M8~M16
SR
e

4.4.1 Replace the wrist parts

4.4.1 BIRFREEIPH

Disassembly

1) Removed from manipulator wrist manipulator and artifacts such as load.

2) Remove the wrist part (4) screws and cooperate with the gasket (2) and (3).(note that

this process with a crane or other lifting device to lift the wrist part)

3) Will leave robot manipulator wrist part translation.

R
1) MHUBET i B2 BRAUMT A0 A 25 1 D3
2) YR FFBEE (4) BRET R RERE (2). (3) (WK 4.1, (Rt
13 2 BB RS 2 L R T AT

3) R TR AT RS B IT AL a8 AHUAAS A4

Assembly
1) Remove the installation surface impurities, scrape off with tools apply glue in with the
plane, the fitting surface with cleaner dry cleaning
Net.
2) Coating on the surface of the flange installation THREEBOND 1110 F planar sealant.
3) Lifting the wrist unit, so the wrist unit to maintain the level and slowly moves closer to the
connecting portion, slowly rotating the wrist unit complete with J5 / J6 shaft splinefit.

4) After being assembly flange joint, wrist component mounting screw (2), washer (3) to
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tighten the wrist, with a torque spanner adjustable torque was 73.5 = 3.43 Nm.
5) Apply lubricating oil.

6) Perform checking operations.

ST
D BrFzdemasit, M TAREECER SR -T-mke, AIEYR R & s v T
b

2) {EZ2389% 24 1 % THREEBONDI110F ~“F- i 25 35 12

3) MEFWEE, TR REKT, 1SRRI ERT Y, FRHETh
HAESERS J5/06 FhAEEE LA

4) FRERSRCIEZETNG A S, FEh TR iR g2, e LR FHifth, M
JIRFHTHAEHT3.543.43Nm.

5) Jiti oniE v .

6) PATRIAHRAE

/s 3

Fig 4.1Replace the wrist parts in figure
4.1 BHHTBiFBI;
Table 4.3 replacement wrist parts list

e . Torque
Name Specifications Model Quantity
(Nm)
1: Arm extension rodassembly / 1
2: Socket head cap screws M6x30 GB/T70.1-2000, 12 15.6+0.78
12.9magnitude

3: Spring washer6 GB/T93-1987 12
4: Wrist parts / 1

K 4.3 TR R A

e FA% R B | i (CREoK)

Lo ANE AR / 1
2: W7SAIZET M6x30 GB/T70.1-2000, 12.9 % 12 15.6+0.78
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3: FREIAE 6 GB/T93-1987 12

4: FIEAT / 1

4.4.2 Replace the motor

442 DA

A

CAUTION

TE

No fixed mechanical arm to dismantle the motor and mechanical arm is

likely to fall, or move.Please first fixed mechanical arm, and then remove

the motor.

After inserting zeros point bolt, with wood or crane fixed mechanicalarm to

prevent falling, then dismantle the motor.(zero point bolt and the block is

used to aim at the original position, cannot be used to fixed mechanical

arm.)

In addition, please do not dismantle the motor under the condition of

mechanical arm in the manpower support.

BA BB SRR DA, HMBRTRSER, REE#%3. EEE

SENE, REETESIE.

WAZ LSRG, FAARRSEENEEIBE Ub#HE, REEFRDE.
(FRBEMERATEERME, A0 CLRREEIRE. D

Besh, EAFENTFSENBE KRS TR DA,
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Applying pressure on motor encoder connectors is prohibited.Larger
& pressure can damage the connector.If you need touch just stop after motor,
CAUTION  should confirm that the motor is a high temperature state, careful
operation.
& LR A MR BB MBS ST, I
g N WHEIEE I SiE, NMEADEANERERS, PMOBRE.

(1) Change the J1 axis motor
(1) B J1 H Eyik

Disassembly
1) Cut off power supply.
2) Disconnect the J1 shaft (1) on the connecting cable of the motor.
3) Remove the J1 axis motor mounting screw (2) and washer (3).
4) The motor vertical pull out from the base, at the same time, is careful not to hurt gear
surface.
5) Remove the screws from the J1 shaft motor shaft (6), washers (5).
6) From the J1 pull shaft motor shaft gear (4).
PR
D VIl
2) P LAk (1 RS
3) RN I Bl ik e R RET (2) DASERIE (3).
4) KB N IE E A, RN O AN B R R T .
5) M J1 Hh Sk pgH EIRENIRE] (6). K (5).
6) A J1 Hl Bk pyh B AR (4D,
Assembly
1) Remove the motor flange surface impurities, ensure clean.
2) Install the gear (4) to the J1 shaft on the motor.
3) With screw (6) and washer (5) will be a fixed axis gear on the motor.
4) Coating on the surface of the motor installation THREEBOND 1110 F planar sealant, J1

shaft motor vertical installation pedestal, at the same time, be careful not to hurt gear
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surface.
5) To install the motor set screw (2) (coated in thread sealant LOCTITE 577) and washer
(3).
6) Install the J1 shaft connection cable of the motor.
7) Proofreading operation.

Bl

D BrE Bk 2masm, miRTiF.

2) ¥ikke (4) 2RI Bk b

3) HIRET (6). B (5) K—HhhFeH &£ ik b,

4) 1E9i5 2242 ik THREEBONDILIOF “F- % %, K J1 il ik 2 B 22 e Ik

JE b, A O A E A T R R

5) R LI EIRET (2) (BROULIRIREUE 2K LOCTITES77) LA L2 38 (3).

6) 2% J1 B ik A L

7) AT AR

Fig 4.2 Replacing the J1 axis motor
P 4.2 54 J1 A ik
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Table 4.4 Replacing J1 axis motor parts list

Name Specification Quantity | Sealant | Torque (Nm)
1: Motor 140201025 1
2: Socket head cap screws M12*30 GB/T70.1-2000, 12.9 4 LOCTI | 128.4146.37
magnitude TE 577
3: Spring washer 12 GB/T93-1987 4
4: J1 axis input gear / 1
5: Spring washer 8 GB/T93-1987 1
6: Socket head cap screws M8*75 GB/T70.1-2000, 12.9 1 37.24+1.86
magnitude
A4 T J1 Ik T A
.. e . i
2R e o CaEiN R
1: HIHL 140201025 1
2: 7S FHIRET M12%30 GB/T70. 1-2000, 12.9 %% 4 LOCTITE 577 | 128.4+6.37
3: PRRIE 12 GB/T93-1987 4
4: 1 Hm RS / 1
5: FEILE 8 GB/T93-1987 1
6: PN/SFIIRET M8*80 GB/T70. 1-2000, 12.9 %% 1 37.24+1.86

(2) The replacement of J2 axis motor

(2) FEH 32 Fh ik

Disassembly

1) The robot placed in position shown in Figure 4.4 attitude, As shown in Figure 4.4 with
rope hanging from the robot can also be made in diameter bolt 25 is inserted into the arm
and J2 axis base hole, but with a rope hanging more insurance.

A robot by wire rope is as shown in figure 4.4 suspended also can insert the homemade
25 of the bolt diameter and J2 shaft base hole big arm, but rope hanging more insurance.
2) Cut off the power, remove the motor (1) the connecting cable.

3) The demolition of the motor of the flange plate mounting screw (2) and washer (3).
4)Levels of horse (1), at the same time, be careful not to damage the surface of the gear
5) Demolition of screw (7) and washer (6), and then remove the input gear (5).

6) To dismantle the motor flange end face sealing ring (4).

PR
D ¥HLas NE T 4.4 Posfrids, M2 mE 4.4 S2ilas ARl B sl B
25 HHmEH I A KNS 5 02 Bk e fLAL, AN 4 R & m S 9 IR .
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2) VWi, PRl Bk (1) RIIERRLS.
3) Prbr Gikik 2t ERY IR E] (2) A (3D,
4) KPR EIE (1), FB/NOAERIR G IR
5) FRERIEET (7) M (6), REiRFRMmA LR (5.
6) HRFR Sk ik 22 b A B (4D
Assembly
1) Remove the motor flange surface impurities, ensure clean.
2) Install the sealing ring (4) to the J2 shaft base.
3) With screw (7) and washer (6) the input gear (5) is installed on the motor (1) the input
shaft.
4)Coated on the surface of the motor flange THREEBOND 1110 f planar sealant.
5)Horizontal motor (1), at the same time, should be careful not to damage the gear surface.
6) Use the screw (2) (coated in thread thread sealantLOCTITE 577) and washer (3) install
the motor (1) tighten to J2 shaft seat.
7)  Will connect cables installed onto the motor (1).
8)Lubricating oil.
9) Perform checking operations.
e
D BRESEEZmAR T, TRt
2) REmhilE (4) 233 02 k) .
3) HIRET (7) FEE (6) KAk (5) M I Lk (1) A .
4) TELIAVL21H ik - THREEBONDI110F [ H g .
5) KPRk (1), [RII RN CAN BRI A5 K 1 .
6) fEFHIRET (2) (MRSULIRIRSUEH R LOCTITESTT) M (3) # ik (1) %
BRI B 02 Bhie pe b
) RFIEREL L 7P| ik (D L.
8) it i I .
9) PATEXS #RAE
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Figure 4.3 Replacing J2 axis motor
Kl 4.3 T4 J2 Hihi ik

=

Table 4.5 Replace the J2 axis motor parts list

Name Standard Quantity Seal Gum Torque(N.M)
1: Motor 140201025 1
2: Hexagon socket head cap GB/T70.1-2000, 12.9 4 LOCTITE 128.446.37
screws M12*30 577
3: Spring washer 12 GB/T93-1987 4
4: Orring seal 170*3.55 GB/T3452.1-2005 1
5: 2-axis input gear / 1
6: Spring washer 8 GB/T93-1987 1
7: Hexagon socket head cap GB/T70.1-2000, 12.9 1 37.241.86
screws M8*125
F 4.5 FH J2 Bl Lk TG B
a4t e B gy | PROR
gy )

1: HHL 140201025 1

2: W7SIRET M12%30 GB/T70.1-2000, 12.94% | 4 | LOCTITE 577 | 128.4+6.37

3: ML 12 GB/T93-1987 4

4: 0 TEAZ I %5 418l 170%3. 55 GB/T3452. 1-2005 1

5: 2 B A e / 1

6: A 8 GB/T93-1987 1

7: WS AIRET M8*125 GB/T70.1-2000, 12.9%% | 1 37.2+1.86
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Fig.4.4 J2 motor replacement Pose

K 4.4 32 ik TE i fir 2%

(3) J3 axis motor replacement

(3) FEHe I3 Fli Eyik
Disassembly
1) The motor is placed in an appropriate location, with a sling hanging from it;
2) Power dump;
3) Removing the motor (1) of the connection cable;
4)Removing the motor mounting screws (2) and the washer (3), O-ring seal (7) out of the
motor;
5) Pull motor (1) level, At the same time, be careful not to damage the surface of the
gear;
6) Remove the screw (6) and the washer (5), Then remove the input gear (4),
Py i
D BESZEETEEME, HhREEE.
2) Y
3) FrEIHIA (1) HEHELS
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4) BX ik g BgAT (2) A (3), B Hik O MEHE (7).

5) KR Ehik (1), [EJI N A BRI AR (1) K T .

6) BEUEET (6) FIIE (5), REIREMA LI (4.

Assembly

1) Remove the motor flange surface impurities, ensuring clean;

2) Install the O- ring seal (7);

3) With washer (5) and screws (6) fixed input gear;

4) Horizontally mounted motor (1) (Flat top coat sealant installation THREEBOND

1110F), At the same time, be careful not to damage the surface of the gear;

5) With screws (2) (The threads coated with thread sealant LOCTITE 577)and spring

washers (3) fixed the motor;

6) Connect the cables to the motor (1);

7) Applying lubricants;

8) Perform proofreading operation;

ey

D BRESEEZmA T, R

2) @ O MEHIE (7).

3) M (5) FHRET (6) Zeikif &AL,

4) K I (1) CZARM T % 5 i THREEBOND 1110F), [RIIR Ri/NCaAs
DN ISR TP

5) R LIEZRIRE] (2) (BOULIRIZSUE B LOCTITESTT) M (3D,

6) REERLL 2P| ik (1) L.

70 TN .

8) PATIN #RAE
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Fig.4.5 J3 axis motor replacement

Kl 4.5 FHr I3 ik

Table 4.6 Replace the J3 axis motor parts list

Name Standard Quantity Torque(N.M)
1: Motor 140201115 1
2 : Hexagon socket head cap GB/T70.1-2000, 12.9 4 73.543.43
screws M10*25
3: Spring washer 10 GB/T93-1987 4
4: 3-axis input gear / 1
5: Spring washer 8 GB/T93-1987 1
6 : Hexagon socket head cap | GB/T70.1-2000, 12.9 1 37.24+1.86
screws M8*45
7: Oring seal 122*2.65 GB/T3452.1-1992 1
* 4.6 H A I3 Tl ik FERAE B
R pSeh K JI5E (KD
1: Al 140201115 1
2: 7S FHIBET M10%25 GB/T70.1-2000, 12.9%% | 4 73.5+3.43
3: HTEEE 10 GB/T93-1987 4
4: 3 B A\ A HE / 1
5: HEILE 8 GB/T93-1987 1
6: PI7NFHIRET M8*45 GB/T70. 1-2000, 12.9 2% 1 37.2+1.86
7: 0 TR E TP 122+2. 65 GB/T3452. 1-1992 1

(4) Replace 4/5/6 shaft motor parts
(4) TEHe 4/5/6 ik

Disassemble (J4, J5 axis motor)

1) The wrist member placed in a specific location, so there is no load applied to the wrist
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member axis;

2) Power dump;

3) Removing the motor (1) of the connection cable;

4) Remove the motor mounting board screws (7) and spring washers (8);

5) Pull motor (1), At the same time, be careful not to damage the surface of the gear;
6) Loosen the screw (2) and spring washers (3), remove 4/5shaft mounting board and the
gear (11)

PrRED (34, 35 FhEhik)

D BT E TR RN E, 1SR T AR A b LA i 77

2) VeI

3D PFEIGIE (1) FIERELES.

4) Tk MmNl 2Rt 2R ET (7) FIEE (8).

5) P A (1), RN /NCAZERI A R T .

6) BRURE] (20 MEE (3D, FrEl 4/5 e 5k (1.

Assembly

1) Remove the motor flange and mounting plates impurities, ensuring clean;

2) Install the bearing and the elastic ring to the correct position, Then bearing gear
connected with the body and the mounting plate, install rubber O-ring;

3) Horizontally mounted motor (1) (Flat top coat sealant installation THREEBOND
1110F) and motor mounting board assembly, At the same time, be careful not to damage
the surface of the gear,The installation process to ensure that rubber O-ring (4)and(6)in
the correct position,And to ensure that the correct direction of motor (1) ;

4) With screws (7) (The threads coated with thread sealant LOCTITE 577)and spring
washers (8) fixed the motor;

5) Connect the cables to the motor (1);

6) Applying lubricants;

7) Perform proofreading operation;

ey

1) B Sk 22w ORI, B R
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2) XFHIE (L, Kbk UL S VESS Bl 22 B0, IR e Rl R A fe R iR 5 23

WL, %% O MU

3) WAL ThIE (1) (CZZAEHRT % #f X THREEBOND 1110F) 55 HibL 24t 414,
[FJ IS B2/ AN EERIR A R R T o 22 2Em, HfR O BB (4) (6) LTz i)
B . WAMNARESIE (1) f75 1A I

4) LA IELEBIRET (7) (BREULIRIRLUE R LOCTITE 577) Rk e (8).

5) FREZLG B S (D F.

6) it N o

7) PATRH AT
Note: the replacement steps of the J4/J5 motors are basically the same, the replacement and spare
partslist see below chart
e JAN5 Syl EHOb BRI, B R T AR LR EER R

8 [
/9 109 1 [¢

— =0
o —

L/ 2/ 4/

CJ

Fig.4.6 J4 axis motor replacement

Kl 4.6 S )4 ik
Table 4.7 Replace the J4 axis motor parts list

Name Standard Quantity Torque(N.M)
1. Motor 140201042 1
2: Spring washer 5 GB/T70.1-2000 1
3: Hexagon socket head cap screws GB/T70.1-2000 4 9.0140.49
M5*20
4: Oring seal 53*2.65 GB/T3452.1-1992
5: 4-axis mounting plate /
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6: O ring seal 87.5*2.65 GB/T3452.1-1992 1

7: Hexagon socket head cap screws GB/T70.1-2000 4 37.241.86
M8*25

8: Spring washer 8 GB/T93-1987 4

9: A type shaft circlip 30 GB/T894.1-1987 2

10: Deep groove ball bearing 61906 GB/T276-1994 1

11: 4-axis input gear / 1

12: Spring washer 5 GB/T93-1987 1

13: Hexagon socket head cap screws GB/T93-1987 1 9.0140.49
M5*45

R AT AR )4 B Ik R

2R PR EA s JIE KD
1: HHL 140201042 1
2: HEAE 5 GB/T70. 1-2000 4
3: WIS AIRET M5%20 GB/T93-1987 4 9.01+0.49
4: 0 BURG e % 4P| 53+2. 65 GB/T3452. 1-1992 1
5: 4 FhdER ER16L-C20-03-01A 1
6: 0 BUIMEIR %R 87. 5+2. 65 GB/T3452. 1-1992 1
T: WS FAIIRET M8*25 GB/T70. 1-2000 4 37.2+1.86
8: FRFIME 8 GB/T93-1987 4
9: AR 30 GB/T894. 1-1987 2
10: IR ERHELA 61906 GB/T276-1994 1
11: 4 FsHL kT ER161.-C20-03-04A 1
12: HEEAE 5 GB/T70. 1-2000 1
13: 7S FHIEET M5*45 GB/T93-1987 1 9.01+0.49
8 13
10 9 11 c
|
1 c 4
3
Fig.4.7 J5 axis motor replacement
Kl 4.7 S 5 B ik
Table 4.8 Replace the J5 axis motor parts list
Name Standard Quantity | Torque(N.M)
1: Motor 140201042 1
2: Spring washer 5 GB/T70.1-2000 1
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3: Hexagon socket head cap screws M5*20 GB/T70.1-2000 4 9.0140.49
4: Oring seal 53*2.65 GB/T3452.1-1992 1
5: 5-axis mounting plate / 1
6: O ring seal 87.5*2.65 GB/T3452.1-1992 1
7: Hexagon socket head cap screws M8*25 GB/T70.1-2000 4 37.24+1.86
8: Spring washer 8 GB/T93-1987 4
9: A type shaft circlip 30 GB/T894.1-1987 2
10: Deep groove ball bearing 61906 GB/T276-1994 1
11: 5-axis input gear / 1
12: Spring washer 5 GB/T93-1987 1
13: Hexagon socket head cap screws GB/T93-1987 1 9.0140.49
M5*16
% 4.8 e I5 Bl ik TG
B 7 EA e JiE CHRKD

1: HHL 140201042 1

2: HEAE 5 GB/T70. 1-2000 4

3: WIS AIRET M5%20 GB/T93-1987 4 9.01+0.49

4: O BURGIR B df 18] 53%2. 65 GB/T3452. 1-1992 1

5: b Hhe 3R ER16L-C20-03-02A 1

6: 0 BUIMEIR % TR 87. 5+2. 65 GB/T3452. 1-1992 1

T: WZSFHIRET M8*25 GB/T70. 1-2000 4 37.2+1.86

8: I 8 GB/T93-1987 4

9: HhFHFRTESERE 30 GB/T894. 1-1987 2

10: PRVEERBIA 61906 GB/T276-1994 1

11: 5 HAENLE ER16L-C20-03-05A 1

12: HEEHE 5 GB/T70. 1-2000 1

13: 7S FAIRET M5*16 GB/T93-1987 1 9.01+0.49

(5) J6 axis motor replacement

(5) J6 il Ik

1) The wrist member placed in a specific location, so there is no load applied to the wrist

member axis;

2) Power dump;

3) Removing the motor (1) of the connection cable;

4) Remove the motor mounting board screws (6) and spring washers (7);

5) Pull motor (1), At the same time, be careful not to damage the surface of the gear;

6) Loosen the screw (2) and spring washers (3), remove the gear (9)and mounting

board(5);

D KPR E T RE AR, SR T ARl AT i) Bk

61




CMA (WuHu) Robotics CO., LTD
mFEE Gl MBABARGRAF

2) YIlrHJR.

3) PFEILIE (1) KRS,

4) WL LR 22 IRET (6) FIFRE (7).

5) fith ik (1), [FI /NG AZIR AR HIR T .

6) FEFURET (2) FIHRE (3), HrEIibife (9 K2R (5).

Assembly

1) Remove the motor flange and mounting plates impurities, ensuring clean;

2) For motor (1), correctly installed rubber O-ring (4) and install the fixed gear (5);

3) Horizontally mounted motor (1) and mounting board(5) (Flat top coat sealant
installation ~ THREEBOND  1110F ) , With  screws(2)and  spring
washers(3)fixed(1)and(5).The installation process to ensurethat rubber O-ring (4)in
the correct position.With screws(10)and spring washers(11)fixed gear(9)and
motor(1),The installation process to ensurethat rubber O-ring (8)in the correct
position. At the same time, be careful not to damage the surface of the gear.

4) With screws (2) (The threads coated with thread sealant LOCTITE 577)and spring

washers (3) fixed the motor;

5) Connect the cables to the motor (1);

6) Applying lubricants;

7) Perform proofreading operation;

e

D BRESEEZm AR, TR

2) M T s (D, 23 0 MEmHE (4) JFe3ikbi (5).

3) ZHLIE (1) 522 (5) CZEImiR-T % &)k THREEBOND 1110F), Hi
B2ET (2) HigEaWE (3 1%, Btk O B HE (4) A THUERME. 23
Uik (9), HIRET (100 Sop#sp (10) Kbkt (9 KEIEENGhkL L,
TR O T e (8) M THUEMNIE, RN/ AN AR

4) TR IR G RENEET (2) (BBSUAbRIZEU% s LOCTITE 577)FE (3), thsh

RARIE S IE (1) W77 A IER

5) RIERL L 2T ik (D L.
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6) it I Vo
7) AT A

==

Fig.4.8 J6 axis motor replacement

Kl 4.8 H ¥k 06 ik

Table 4.9 Replace the J6 axis motor parts list

Name Standard Quantity Torque(N.M)
1: Motor 140201042 1
2 : Hexagon socket head cap GB/T70.1-2000 4 37.2+1.86
screws M8*25
3: Spring washer 8 GB/T93-1987 4
4: Oring seal 87.5*%2.65 GB/T3452.1-1992 1
5: 6-axis input gear / 1
6: Spring washer 5 GB/T70.1-2000 1
7 : Hexagon socket head cap GB/T93-1987 1 9.0140.49
screws M5*16

R 4.9 T 6 b ik T AR

AT b BIEN e JIHE (AR
1. AL 140201042 1
2: 7S AIRET M5%20 GB/T93-1987 4 9.01+0. 49
3: PRTEILE 5 GB/T70. 1-2000 4
4: O BURRIR Bt HE] 53%2. 65 GB/T3452. 1-1992 1
5: 6 HhHEAR ER16L-C20-03-10 1
6: PN7SFAIIRET M8*25 GB/T70. 1-2000 4 37.2+1.86
7. PR EE 8 GB/T93-1987 4
8: O BUAG I % f [l 87. 5%2. 65 GB/T3452. 1-1992 1
9: 6 HiHHL LTS ER16L—-C20-03-06A 1
10: FRELIE 5 GB/T70. 1-2000 1
11: 7S AIRET M5%25 GB/T93-1987 1 9.01£0. 49
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4.4.3Sealant Application
4143 BEHBRNHA

1) Surfaces to be sealed for cleaning and drying
(1) the surfaces to be sealed by blowing gas, dust removal.
(2) In order to seal the mounting surface degreasing, use a cloth dampened with a
cleaning agent or direct spray cleaners.
(3) withadry gas.
1) W EL% dF B R T BEAT TG DR A T
(DA AR E R B R, BRI A,
(2) 9 B B R i i, WA A VS T A0 A B EL R TR et
(AR T
2) Applying sealant
(1> Make sure the mounting surface is dry (no residual cleaning agent). If water or oil,
dry or blow dry it.
(2) Applying a sealant to the surface, waiting for the sealant to soften (about 10
minutes). Use spatula, spread evenly softened sealant.
2) N B R
(1) AR 2R TR A (R PR B T e 1D « R /K B0 IR » 4 L BT
(2) TERME BREINE R, SRR R (910 28D HERT], IRIR S
BACH) B
3) Assembly
(1) In order to prevent dust from falling part sealant applied after sealant application
components should be installed as soon as possible. Be careful not to contact the
sealant is applied. If you accidentally erase a sealant, should be re-applied.
(2) After installing the parts, screws and washers to fix it fast, so that the surface is
completely match fit.
(3) Prior to application of sealant, not the oil, this is because, the lubricant may leak.

Should wait at least one hour after the installation of the gear and then add the oil.

3) He
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(1) RN T BRI A SR 5, R B RS 5, RS R 5 i
VERD, ANEHEARE N SR RN O T R B, N .

(2) wHFEFERMME, RRETAERE R E T, MHILERT AN E .

(3) MhnEE AT, ANE REE, XRRy, EEm RN, MR

TIGENUG A Z > 1 /NI 5 TR D0

Table 4.10 sealant Model

Name Specifications Model
Thread Sealant LOCTITES77
Screw fastening plastic THREEBOND1374
Plane sealant THREEBOND1110F
Cleaner THREEBONDG6602T
® 410 HEHKRAS

E S et he
IREUE I LOCTITES77
IRELE W] R THREEBOND1374
11 % 5 i THREEBOND1110F
SRl THREEBOND6602T

4.5 Pipeline maintenance package
4.5 R E LG4

This part for the base to the motor city, pipeline package motion amplitude is small, and
the big arm and motor connection, this part with the movement of the robot, pipeline package
has the relative motion and ontology, if piping bag and ontologies periodically contact friction,
can add collision ball or anti friction in friction parts package cloth to ensure pipeline package
torn or not in a short time is craze, add collision ball position by field application personnel
according to the specific location to install.

Xf TR AR B By ik R X — By, BB SR LU, TR A A R SEAL
— o BEENA NS, BRUSMAEGHXIEE, ARE AR 1 5 3%
o BELEE, T PRI 4 R E A B 0 B B B BE AT R ORI S £ B AN AR A I 7] P B Al B
HRITRE, WP ERA & B NN SRS BAR A k223

Pipeline replacement package

LI B A

Pipeline package after a long and mechanical friction of ontology, will inevitably lead to
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the situation of the corrugated pipe rupture or is going to broken, in the work of the robot, this
kind of situation is not allowed. If the above situation, we'd better change the corrugated tube
early (can be replaced without production), replace the steps of: (1) identify the pipes
toreplace all the cables in the package, loosen the cable joint or the joint; (2) to loosen the
pipe clamp, remove the bellows (at this time to pay attention to pipe clamp fixed to mark
corrugated pipe), the cable from the line in the package; (3) the interception of the same
length of the same specifications of the pipeline, also be mark in the same position, the
purpose is to convenient installation; (4) will wear all cables into the pipeline of new
replacement; (5) to wear into the cable line package installed to the machine (note that the
location of the marking on the body; (6) to do all kinds of wire connection and fixed
connection.

BTN 8] B S UMCAS AR R, 350 25 S BUREUE IR B IG L e 2 J)
R s ol LG AR TAES, MR R R I LR RIS, Rl
PERTSE R AUE CPIAEAA I B, BEHOBIRDy: (1) #f € P 258 # i 8 2t 1L
P 285, FAITIXEER G Sk B R4l (2) FAJFRTHVE R, BUREUE G
B RO A ] 58 B SUE A BT RIE), RGN E L a it (3 EEGHEFK
FERFRIRERUA B8 2, [RIREAEMA R O AL B A i, H BN 1230718, (4) K
LB FN B RPVEL T (5) BFANLRLGWE LA BN . QE B IC
R (6) Ml Mk di i kI i €
4.6 Maintenance area

4.6 HlBF AN LE4RANE A X35

In figure 4.9 shows the mechanical unit maintenance area; it leaves enough areafor
proofreading the robot.
FEVE 4.9 rhas 1 HUARER TC R 43P X s S A X35, AL s A A XA 4 1 7 T
(IS CINSEFRl k>
1) Using area should possess the following safety conditions:
(1) Security fence andsafety door must be installed around the robot,if you don't open
the door, the operator can't enter the security fence, interlock switch and safety pin is set

on the safety door, the robot will stop when the door is open.
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(2) Security carpet or photoelectric switch should be set on the floor, so that when
operators come into the scope of the robot's motion , the buzzer and photoelectric switch
sounds alarm to allow the robot stop movement, in order to ensure the safety of the
operator.

(3) Height of Securityfenceshould be not less than 2 meters.

1. S F XA B LU 24 oA

(1) WZRLENLER N A 2238 22 A A 2 4], R IR 40], BIEAR

MICVERNZ RN, 24 FRE TR, 2, Th%aell)E
Pl At i Lk

(2) NAEMIAR b BCE 2 MR BB IT O, UME 4 N SRt ANLER AR

ENPEVE I, G SR AT O B R, LS ANE i), DU iR

TEN I 224

(3) oM EEAMMET 2 K.

2 Qualification requirements of maintenance person and matters need attention

(1) The people who enter the security fence must go through professional
training.
(2) Into the robot work scope, the power must be turned off and locked.
2. AEAPN DA BE T R S E R
(L) Nz, o Elssil.
(2) BEANLA AT, 0o 25T e A3
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Safety fence

Maintenance area

400

Safety = o
SEPH =
Door =
1604 12010 i 04
Fig 4.9 maintenance area
B ML
X,
ES =
e
1 =

1000

—

1200
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K] 4.9 i K fil F X 35K
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Chapter 5-Handling and installation
FhEMENRE

5.1 Handling Robot
5.1 #la3F Az

5.1.1Handling Precautions

511 MEEEEWM

The following content is the robotic handling operations precautions. Please be aware of

the following, the security operation:

TR ARG ARSI EL A AE R R0 TN N R)E, LRl

Robots and handling operations must be carried out by personnel with
A control devices linked to the lifting operation, forklifts and other job
gualifications. By not master the correct implementation of the skills of
CAUTION
workers handling operations may result in tipping, falling and other
accidents occur.
WA RAES. REFL. XESEATR N RBATHLES NAZ R 3
i BERWoEfEll. dRER EMRAEREL N R EHBEEL, 7TRESE

B, WEFEHRAE,

When handling robot and control unit, press the maintenance methods
A described in the manual, make sure the weight and steps before making a
CAUTIDNjOb' If you cannot conduct operations in accordance with the specified

method, the robot and the control unit may tip over or fall in the handling

process, resulting in accidents.

WBHLRAMZHIERER, FREFPHHERITE, HNEENDE

s FEATEL. A RRRIRIR B R AT RNk, W] RERENLAR AAiE R 2 B AR

#oa R WEREE, NNSBELRE.
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When handling and installation operations, should be taken to avoid
damage to the wiring. In addition, after the end of the device is mounted, it
CAUTION should be taken stamped shields and other protective measures to avoid
workers, forklifts and other damage to the wiring.
BTSRRI, SRR RIS . ot ERERLERE,
T CLRINEP REE R, fReELAR. XEFHAEL.

5.1.2 TransportMethod

5.1.2 #E 5%

1) Handling Method

After using a forklift robot posture to figure 5.1, the fork legs were moving.
D #BHE
RepLas NN IS, THTR &%, i R T iRz

v fi‘p# ‘\\\;tm
RERRPOME

Fig 5.1 forklift robot posture
5.1 XIS HL s N %

70



CMA (WuHu) Robotics CO., LTD
mFEE Gl MBABARGRAF

5.2 Installation

5.2 &K
5.2.1External Interface Dimensions

5.2.1 ShERECO R T E

In figure 5.3 shows the robot base installation size, load is given in figure 5.4 5.5
installed flange size, figure 5.6 -5.9 is part of the installation size chart for external
accessories.

FEIE 5.3 gt T HLas NIRPEZHE ), E8] 5.4-5.5 g s 22k 22 R,

4 5.6-5.9 U Ah 8 B 8 0 (1) 22 2 RS

24510.05

420x0.7

600

(]

Fig 5.3 robot base size
K 5.3 Bl s N R
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L-M6depthd Uniform

o

Fig 5.4 end load mounting flange dimensions (—)

K 5.4 K g w2 dsyk = R~E ()

68.8 73.5
i |
B i
(o ] °
e 5 &
= i I =
40 !
71 |

/End effector installation surface
FES R SE T ]

Fig 5.5 end load mounting flange dimensions (=)
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Fig 5.6 the base part of J2 shaft assembly base on external dimensiondrawing
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Fig 5.7 big arms are
installed on the external size chart
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Fig 5.8 motor block installed on the external size chart
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Fig 5.9 lower lever installed on the external dimension drawing
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Fig 5.10 forearm extension rod is installed on the external size chart
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Table 5.1External interface size table

External Interface size robot

As shown in FIG.

Remark

Robot base size

Figure 5.3

robot base size

End load mounting flange dimensions

Figure 5.4, 5.5

End load mounting flange
dimensions

The base part of J2 shaft assembly base Figure 5.6 External mounting dimensions
on external dimensiondrawing
Big arms are installed on the external size Figure 5.7 External mounting dimensions
chart
Motor block installed on the external size Figure 5.8 External mounting dimensions
chart
Lower lever installed on the external Figure 5.9 External mounting dimensions
dimension drawing
Forearm extension rod is installed on Figure 5.10 External mounting dimensions
the external size chart
5.1 X Hh I R 3&
Blas Ak Aha 0 R~ K s U
JE 22 T K 5.3 JJRE 222 KT
RS AR 22 ik 2 RS K54, 55 AR S 3 2 e R
JER P 43 J2 il RE i b 22 e At R~ K 5.6 BB 2 B R)
PN B N K 5.7 i I
AL R b 22 e A ER AT RS 1 5.8 AR 2 RT
ANEFF b2 e SR A R 5.9 AR A 2 RS
ANEINAT b 22 AR R 1 1 5.10 A2 2 R~T

Remark:

1) Robots have the two interfaces, one is the base installation interface, the second is the external interface;

Robot itself only provide this two interface interface model and installed base drawings, please users

should bring along their own joint, connecting screws, tools, and related links.

2) Robot wrist end flange is reference standards of the state of the interface, the interface to the robot itself

only provides interface size. (user, please contact our related links insulations between the soldering

tweezers end fittings factory)

3) Pipeline robot package for a robot itself only provide motor cable line package and encoder, water pipe

sections, application, etc., please user application scheme according to design assembly or other payment

provided by us.
ik

D HLEs NSO I I, — R R PR 2R, —RAMBA R s Py ab e DL N A S A5
FHROAS DU 2 IR AR, 1T B & sk IERIRET . T RSEBT AR
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2) LA N T AL > 5 % [ SR AE AORRAE B 11, A2 WL A B FUBRIE B R (i
FI P AT I B RS e e A A ST AR S )
3) HLES A LA T WL A5 H R Tk s LR R G S A 00, KRS0 . 43
A PR IS 7 AT T R 5 A B BT $R 4

5.3 Installation specifications and environmental conditions

5.3 REMIER IR R

Table 5.2 Installation Specification

Specification
Air pressure 0.49-0.69MPA

pressure | Airflow Maximum peak: 150N1/min
Weight machines About600KG

Gas copies Non-corrosive gases

Vibration Less than0.5G, 4.9m/s?

#® 5.2 ZHRHNE

% H e

R & 0.49-0.69MPA
i B KIEfE: 150N1/min

BBk E & | £ 600KG

e TCRF S GER

PR3N fik-F 0.5G, 4.9m/s?

5.3.1Environment and climate adaptation should meet the requirements of

Table 2.

531 RESIRBENMENFER 2 HIHE

Robots at ambient conditions specified in Table 5.2.1 of use, transport and storage should be able to
maintain a normal, its performance should meet the requirements.
PlLas NAESR 5.2.1 HIRLE BABE A AT . A A7 I BERE DR IE 0, LR BE MR 5 25K

Table5.2.1 : Robots environmental conditions

Environmental conditions Working conditions Storage and transportation
conditions
Ambient temperature 0°C~407C —40C~+55C
Relative humidity 40%~90% (407C) <93% (40 °C)
Atmospheric pressure 86kPa~106kPa
#5.2.1 « HLEEAIRE AT
IR AT T AT B AT
IR 0°C~40°C —40°C~+55 C
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AR 40%~90% (40°C) <93% (40 C)
KAL) 86kPa~106kPa

NOTE: For a robot to be used, if there is a strong environment of use vibration, dust a lot, cutting oil
splash, or other object, please contact your service personnel robot sets or other means to protect the robot

parts.
TR X TEMA RPN, WEREM S A ERIRS), KABIRZ, VIl
Wk, BOLEwE, HERS AR, AN AEBSIE TR, RPN

Appendix
B5%

A Screw tightening torque table

A BR3T ERNFER

Screws | Tightening torque (N-m) BEET KEHAE (N-m)

M3 2+0.18 M3 2+0.18

M4 454+0.33 M4 454+0.33

M5 9.01+0.49 M5 9.01+0.49
M6 15.6+0.78 M6 15.6+0.78
M8 37.2+1.86 M8 37.2+1.86
M10 73.5+£3.43 M10 73.5+£3.43
M12 128.4+6.37 M12 128.4+6.37
M14 204.8+10.2 M14 204.8+£10.2
M16 318.5+15.9 M16 318.5+15.9

Note: Due to the special motor flange material tightening torque cannot be too large, please refer to the
table annotation applied.

R T RAA M R RST R IREANRERL R, 15 2 RS TRt N -
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B Spare parts list
B &ER

Table 1 Motor

Name Model Specifications Number of single | Remark
J1 axis motor 10900018806 1
J2 axis motor 10900018807 1
J3 axis motor 10900018808 1
J4,J5 J6axis
10900018809 3
motor
*1 ik
B T HkE REHE B VE
J1 ik 10900018806 1
J2 ik 10900018807 1
J3 Hh ik 10900018808 1
J4, J5, J6 il ik 10900018809 3
Table 2Seals and plugs, etc.
Name Model Specifications Number Use the site
of single
Rubber O-ring 170*3.55 1 J2 axis motor
Rubber O-ring 122*2.65 1 J3 axis motor
Rubber O-ring 87.5*2.65 6 J4.J5. J6 axis motor
Hexagon plug M10*1 15 Overall
Combination
10 15 Overall
gaskets
Rubber O-ring 180*2.65 1 J1 axis motor
K 2 Hh P NP IELE
ZFR RS % REHE f I HAr
0 MYRR R % a4 Pl 170%3. 55 1 J2 B ik
0 BYRR R % a4 Pl 122%2. 65 1 I3 B ik
0 BYRR R % a4 Pl 87. 5%2. 65 6 Ja. J5. J6 ik
7S FIR 28 M10%1 15 AR
H G B 10 15 ik
0 YRS i el 180%2. 65 1 J1 ik
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Table 3Gear
Name Drawing No. Number of Use the site
single
Jlaxis motor gear SN60AL107AA0 1 The base unit
J2axis motor gear SN65AE107AA0Q 1 The base unit
J3axis motor gear SN60AN107AA0 1 Arm parts
Jdaxis motor gear | ER16LA-C20-03-04A 1 Arm parts
J5axis motor gear | ER16LA-C20-03-05A 1 Wrist parts
J6axis motor gear | ER16LA-C20-03-06A 1 Wrist parts
*® 3 k%
HHR K5 REHE B ERE DA
J1 b 0 ke SNGOAL107AAQ 1 JEG Jo B A
J2 HhE Ik ke SN65AE107AAO 1 JEG JRE
J3 B i v ke SN60AN107AAQ 1 SN A
JA B TIA % | ER16LA-C20-03-04A 1 N £
J5 ik i% | ER16LA-C20-03-05A 1 T T
J6 ik ti%e | ER16LA-C20-03-06A 1 F o B
Table 4Part
Name Drawing No. Number of Use the site
single
Wrist parts ER16LA-C20-04 1 Wrist parts
4 F
4 FR RS NS BEHE 15 FHER AL
TP & A ER16LA-C20-04 1 T EF
Table 5Sealants and other
Name Model Specifications | Number of Use the site
single
Lubricating oil | MOLYWHITE RENO.00 5.5Kg
Plane sealant THREEBOND 1110F 859
Thread locking THREEBOND 1374
compound 15¢g Overall
Cleaner THREEBOND 6602T 600ml
Thread Sealant LOCTITES77 100ml
*® 5 EmEN L E
B TSRS BEHE fs I AR Ar
TV T MOLYWHITE RENO. 00 5.5 N
R RIIEE N THREEBOND 1110F 85g
HRAL B[ 771 THREEBOND 1374 15¢ Hp
TH Ve THREEBOND 6602T 600m1
WREUE R LOCTITE577 100m1
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Table 6 Reducer

6 JIE AL

Name Model Specifications | Number of Use the site
single

Jlaxis Reducer 10800000005 1 The base unit

J2 axis Reducer 10800000006 1 The base unit
J3 axis Reducer 10800000007 1 Arm parts
J4 axis Reducer 10800000008 1 Arm parts
J5 axis Reducer 10800010475 1 Wrist parts
J6 axis Reducer 10800010476 1 Wrist parts
ZFR A5 HA BEHE A5 FH A
J1 s AL 10800000005 1 JEE JRE A
J2 HgE AL 10800000006 1 JEG A
J3 AL 10800000007 1 NE A
J4 BFE AL 10800000008 1 /N A
J5 HEE AL 10800010475 1 T A
J6 hygiE L 10800010476 1 Tl
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