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CMA (WuHu) Robotics co., Ltd
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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

L1HB{BAREERAA

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.

SEhide, ¥ gEBRIE. KRBT, 165 LA LB E S, IR
WA A it o VEAE R 0 AR WA RN, ZaE B U AT EHIE, TR A ™
dhe ATLHFRH R A0 53R & B i EEE,

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.

RALER RN, *FREHAERTREAEY, BEhEEERHEE.
TE e ———

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

high-level danger).
% M EE RN, SSFBURAERRTERE REHIEE.

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.

RANEFIRE, IBERERGEREEMTHRRNEE .

IE
1.1.1 Precautions when performing adjustment, operation or maintenance

LLLEHTRE. #(E REFELHNPHREEEFEN

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

1



wear overalls, helmets, safety glasses and safety shoes.
D R A GZg st TS NERER IR, s TR, <20, <2l
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) BNRIER, EFHUILESE NS ERE ARG, SRR T FE, ek
AR BRARIAS R AL P e 4 A 2K
3). Only perform work within the robot work area after making sure the motor power is OFF.
3) AW E, J7 AT EE AL R A B SR I A AT 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) Gif, Ks. BEBRIFEE L AHEE RS T AT B, B2 NIHBEAT R, 1
NORFFATSLANZ N R S LR 25, A NUAENLSS NRISESE R, (RIE
HERAT L. BEAh, NN G RGR A2 e FHAT 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) FMEB AL SAUE L AT A RIFE RV R DA . R A ST RV iRiZ E
RIE, =SB RSN A 3 AT A o
6).Please read carefully the instructions of robot electrical maintenance manual "safety notes"
section.
6) iHAFAN RS U (HLAs N ARLER T B “ Ry m I EATHE .
7). Do not disassemble or operate any part that is not explained in the Maintenance manuals.
7)  ZRAEAT A TR AR R EN AL .
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 &7 B B2 Wi Dhe S WAl ohRe, RIMEA A 5o g 2 4t ik, BRI



anit, RIMLae N B ST AR A R

Robot accidents that occurred in the past were mostly due to the following
situations:
PSS ANFEH LT HIENEZ

1. Auto operation started without confirming there were no workers

0 within the robot operating area.

DANGER i o . .
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. RFAMISAKSECENRTEN, BMPIITT B3I,
0 2 BB FRE THANBRARISIETEE A, AR L R AR A SRR .

B REERRAWNEA, REEAAEA.

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:

WREHE R BT AT ZEREDRT A EBINEE NS RIRIE” KA
JRAIT G A et ihvl, #ZmT “—RgmRA”, “RHETHERLZER” 5N NHA
LAATNMIE R ER RGO ALV FRA S it “ B a1k, “kEg” &
TR FH, WA PR SEERENORE. “REEL” —BRALT LR
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.



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.
D RIEBE R IR B d B A
2) HABAEAL N AT 1 #R A
3) A& 5 R A R AR PP R, B3 T AR .
4) DM #RE . RS S EUR W A
5) REEAF.
6) JFARLMREPATENE, HPAT T ksl
7> Hlas Nz i T4 #UT.
8) LTIy, BB AF LIRS T, RIRKZAEH.
9) ALREH 5 HINLas NPT T 301k
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;
R —ER s, EHRZIERE “RKIEN”. RZHIFH T, AATHE “fF
1E7 B R RIRENVERINLAS N, DN AT S AR xS 5, b ROk A=

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

DANGER

<> N, TIEFIEHLERN

fER

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

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

‘<> AMERPLEARS, BORE “¥TREUFILRA” . “UIWEIR” Sk,
e  EHLSANTIEIE.

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

situation.

PLERABYESE, BEEM L T RSFERANERAN (B=3F) ,




0 W AR 22 4R
fEpy

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

DANGER
stop button for homework.

0 PLERABHPESTE], RLCAR L% T R S LA KIS BT /EL.

fEk

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

do.
N T IESFIRLE RN, TS PR SR IRV E R I, ) SEAT

1.1.2 Safety measures for robot

112 HleR AKFH R 2R

The robot is of such design that no unnecessary protrusions or sharp
O 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 N BTSN 5 BR AL B K SRR BB 384y, &R LIRS 44
e B RASNMERAN B KA RSS2 20 41 .
WE S, PIRALENLIA G RS 1 Th R R S R ThRE, 1L
FJAG e KAERER B IENSS N SR ERBRYTIESE, RIERE/Ek.

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




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 EAR L RTATHRINRE 554, SRR II& T A AR KRR L.
BATRBEEN, DRGNS AR, BERAERRTIARME. &R
IR B IREER, BRERERERE THBEER.

B st BRETDRSMREDE, HRETRSH A BT RERSRES
FELBY. B ARSEHERT b EE R, HIAABERZEER)E, BT
Yk



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.

BAE e e EIRR DL, VIWBARREEE, BalE%s). HEHE
EHRE, REEFHTIE.

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.

BAZRR)E, AARREGEENEEINE ABiEE, REERBRIE.
(FRERMERATMERME, NrTCLAREEIBE. D

BeSh, EAENTSHENRE KRS THRBR DX
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CAUTION

TE

"
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.

FERIGHAT R RABE L LB, Mg ETABRERT.
BriRke, EAABRRTEIEHERE, Shin N E e ERniITHS &
Bt B ALER BT T AR AT 2% X B L AS -

Besh, NEE A AEFERE TS R .

e R BN EE N T B ERR N IR, 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.

Bt BERIRPATARES, ERITEFLS NP ALH S B EEE A .

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.

LR Pt e 22 Bl G54, BIEER S AT 4% ) FE JR B 4 22 SR BB LA D7)
Wi, WABURAEEIFYBBOTE RS, FExa A R R H T #AT AL
B, BiiEXtA. XSYERIRE

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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TR

A

CAUTION

A

TE

VAN

CAUTION

A

TE

specification may affect the robotperformance and cause abnormal
behavior, errors, or damage, resulting in dangerous situations.
Never use unspecified resources.

JRESERNAR SR T RS BERAIK, ML ARBIERE

e, FIRRFIEREE. MAFERELRE.

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 TR SEMREEREA R, HUARTHEARHLTEEN R, P&
ABfEd, BHEPEFAT, METRETZEETNE. BT HlEKk. £
ERFEURERFEFRE, SSBOHCIHBEER.

H L ERBERFEE B A0 BNF R (Compact flash card) AN
JEA

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 HEZ AW RBATEL, BHEMABEBEMMERZ RN, &
A FHET R EREEEE.
HEFHREEFRRSMEBBLEEREE, TRBERRE.

P NS AT T GRBD




VAN

CAUTION

A

AR

A
A
A
A

WARNING

1.5witch ON 2.Switch OFF . i—
witc witc 1.% Z-K’TT | %-_H:
*__..-—--.* *..-r""_"-.b
/
Ny : of
Actlike pressing a switch. Raisethe right hand high and then i ; , :
swing itleftand right clearly HHEETEm T EFEE  FEAIES
3.0K 7 (Confirmation) 4.0K!
e 3.AILA ( 4.7]LL ( OK)
ll =
Raise e right hand high with pam
Raise e right hand high with paim | facing forward and thumb and index Einﬁll‘l‘ﬂ’-'f-’@
facing forward, finger creating a circle. Eiﬁﬁuﬁﬁﬂﬁ.@ ﬁﬁf'ﬁéﬁﬁ—ﬁ\‘ﬁ
5.Wait ! 6.Go away ! =
5EF 6.8
o &
Face the right hand palm forward Extend the right hand horizontally BFEAIHTR P =h
withits arm exended horizontlly, | and swing ittothe left FENEEE SERFER #ﬁE!ELEER]

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

eV N REEAEN A, WM FERRIFEAERIR. BDIHRERSERT, T
PASZERBAE .

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.

N XERPLESSARIBIE, NEE RS ARITEL.

SR ARBERMEE, ePBEBRE.

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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CAUTION
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RIAFHER, BOLEE T EoF b4
IR B AIPAT BERRSE 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.
PARE R BT R NS, wEPSARES % #IEGE. RER
H I BB R OT RS R BB E AR . HHR RV s BT AR
Wo (BN R EFREIZAMEARE T #IE, SERAEHNERSRERSBF
[ %

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.

ANBEMEHBRNSNENERAIERS, BT IR AT AR

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

AEE, NEMHNEFSHEEBCPRSE, HHETIEL.
BrmEEFNLE, SIBERRE.

Protect completed programs from accidental editing by using the memory

protect function.

TR, ERFEMERT IR, BiibixgmE.

11
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CAUTION

N
e

N

B

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.

AEEN SR, MUMRERETFIREISE ARSI,
MRHEEFENRT, 00 EEEZT, SREFERSERIBEFN
RE

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.

AEENLERE, METHEDELY, FHIAFLSIEEELR. ELXE
WisH, #E8T LAFERN, S9BuREEERRE.
WREEE o NEEEWTTIE.

1.2 Movement, alienation and selling of the robot

1.2 MB/ARNER, #iL, 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 . #ib. Zsent, UIMRFEETIM. SBRFFMENSAN
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A

IR

A

CAUTION

A

EE

BB SR R TR

B, #ib. RRIESE, ZPUFTRTHEZEDES NRELBRST
W, BRERES, HFRERSIhEEEE.

FEE BT8R B B BT R R B R &Rk, 238
HHRE.

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.

LSRN, #5ik. RLD|E S, o) &R i & [ R0 T HUE ,
MEEEREFRNFHAEHITAZAYK.

BEPSHAZANZE, BREFZTEHE.

1.3 Abandon the robot
1.3 HIBZANEFR

A

CAUTION

EE
CAUTION
EE

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

B4R RS BRATREREE. JISBAFREEE, SHSRER
K R, BRE.

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

Sharp edges or electricwire of small disassembled pieces may cause injury.
ERIEHIZRENER. A4S oRERERF. BREVIDSFRETD R
RS RSB .
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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.

AL . SMSEENERESR. BRERRE, B2 —PoRBEFR.
5 NI Be R R A S BT BR324 .

Use extreme care when scrapping so as to avoid accidents and injury such

as pinching hands orfingers.

BATRFAELRT, FERMERAERR

Discard scrapped items safely to avoid injury.

B RNAERERE TERF.
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Chapter 2-Basic specifications
BEEAXUE
2.1 Robot model and nameplate details

2.1 BSHHEHAA

The robot model is stated below:
Hlas N5 BT
GR O OO0 OO0 OOod

L

Additional features
Bt e
Robot ontology model, ST standard edition, HW

for hollow arm, omit on behalf of the standard

version.

LSS ANAARRL S, ST ARdERR, HW N T8, &
I B AR AR HERRCAS o

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

BLEs N EE, H=A0, KA 0 NTEE, BA47 Keo
Robot axis.

HIREINEE

Company code (Green Robot)
Aa IS (Green Robot)

For example: GR6160 refers to the maximum load of 16 kg, 6 degrees of freedom ,
CMArobot.

f51: GR6160 71 6 %, fx K140y 16Kg ) CMA HLAEFA

15



GR6160 robot nameplate
GR6160 HL38 A\ $#h

CMA
FEZRCEWDIBABARTRAA
CMA (WuHu) Robotics Co.,Ltd
2= i 2 % I - 5 2 S

Product Name Model-Type

£ 7= A 3 I - % < I

Manufacturing Date Manufacturing No.

Bk NN 2+

Arm Length Payload

P E BRI ¥ TR K TR K Bo6S

No. 86 East Wanchun Road, Jiujiang Wuhu, AnhuiProvince, P. R. China

@ o
2.2 Mechanical system

2.2 MW RGERR

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.

AN NN

PLEE AN GERE SR HUBA AR AL, HUBA A SR RE R 73« K
IKER T TR AR ELUE 2 H K, o 6 A SIATT LRSS 6 Sk i ahse
BARREaEN. B 2.1 bn 7L NS A7 S 538 8 0 T HIUE «
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Wrist parts
Tt

NE K
+
J3
Ontology pipeline package  J2
RIE LA + <

The base components
IS R A

Fig 2.1Robot mechanical system diagram
B 2.1 HLES MU R G4 i 8

Forearm parts

JINTE A
T
The big arm
| KE
|
|
1
-
o,
o

2.3 The mechanical performance parameters

2.3 HmtEESH
2.3.1 The definition of performance parameters

2.3.1 HEESEEN

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.

PLER ANPERES B TS AR M) Hlas N Dk, PLas Nigshid 2 . HLas N oks)
A Y [ A0 B A2 VA 2
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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 HlLEEATAEZE
S W R IR NRE (GBIT 12643), & X TAEZ A ML Nig st F i =%
Mo Q4 HhE S 35 BhZiIAE mD FrREX B P REE S .
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) BLBARBBE
S W bR TAHLAE AGRE (GBIT 12643) , 58 MR I K 5 8 ANLAE ATE ARG
N AR AR 7 25 b P RE K 52 1 B 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) HLBNBFEE
A EAR TALAE NGB 7% (GBIT 12645), & XK1 Kia shifi B ML A%
NHIATIZ B [ e R TH
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) PLSARRIETLE
S F b TALHLEE NSO (JBIT 8896), & Xt K TAETE Bl AMLAE NiB B %

KATPTREE BB B KA L o HLas NI RIERA B RERRAL, HLas N BB s EiEiE
BRAL, dnSE, MOMEATEE, A IR A58 B UL 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

18



degree of inconsistency.
5 BEEEAEE
S Wb TAHLAE AVEREINR 7 (GBIT 12642), & X EEEMAFE RN

X[ —4R A%, WA —T5 I B MR N R, SEEIA BRI HUh A — B

2.3.2 The performance parameters of the robot

232 Wl ANERESH

1)  Robot performance parametersof the table as shown in table 2.1 GR6160 robot
performance parameters of the table
PLEs NPERES BRIk 2.1 s GR6160 Hlas AEReSHk
Table 2.1performance parameters of the table

*21MRESHGR

\

Robot model !5 GR6160
Action type Zh{EZEM Joint type <5 Y
Degrees of freedom #% il 4 6 Axis
Placement ji§ & 77 =\, Mounted %
axis/J1 % 140° /sec
Maximum operating axis)/ 2 il 140° /sec
speed axis/J3 % 165° /sec
e KB EH axis/J4 fh 500° /sec
axis/Js i 350° /sec
axis/Je6 900° /sec
axis/J1 +180°
Maximum operating axis/J2 % +70° /-135°
range axis/J3 Hf +175° /-80°
R axis/J4 +360°
axis/J5 il +120°
axis/Je Hh +360°
The maximum operating radius
I RIE B A 3240mm
Wrist maximum load Maximum 16kg
R L T ONIE Y K 16kg
Installation conditions Floor mounting

BN Shelf mounting

19



TR S N R 57 e
Protection grade IP65( Dust-proof, drip-proof)
DIER 1P65 (B2 B
Repeat positioning accuracy i
"y +0.08
o5 R mm

Robot mass

- 600k

Ak g

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

ML as N TAEZ 0] & 2.2

IFOKT Al LOQUS

Al
A
168 8
R3021
1
] \_
o E
E Arn interterence radis
L33
§ 1546
By 1716 o
1 _f“/
3240

Fig 2.2 the robot working space
Kl 2.2 Hlds N TAEAA]
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3) Jl-axis adjustable stopper (option)
3) J1 Hhnr 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 i RENVEE Bl £180° , (HRAERTHI, B4 1 ¥ kilis shie Bl & 1F, @8
J1 PR Az B nT DLSE I AERR 30° TG HIZLS) .

N
| : 3 :*:.H .
-' 7
/ SR axis 1
/ ~267
|I C -ﬂ-
' 1 F
[ - o
| | - e e
I|I g N Lﬂfj. I_h"J Fy'l
S5
At R
\ % _.‘.bz
- %
X ,_:-;.67‘5:‘ /}":
| A

Fig 2.3 Operating Area of J1-axis
B 2.3 31 BhfETE R

Stopper of J1-axis
2-M10X 40 Screws
i J1 iR A7 e

oV 2-M10 X 40 #2%]

Fig 2.4 J1-axis Adjustable Stopper (Option)
K 2.4 31 B AF v ] B e
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2.4 Home position adjustment

2.4 FREX

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 RSB B — R AT ERAE, TR R PLES N A B 5 9w a5 T B R I8k
kK. F RO RAE H IR BT AL E i s TH AU .

T RO AR AT SE R . AR HE IR, RSB W BT E RO 1R A
B, £ FREN, FHEIATE ST HEE.

1 E#iE,

2) Bl E

3) FE IR

4) HHAL.

2.4.1Home position adjustment method

2.4.1 BRRHE

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 R — MR R R, AR IAE SC PR M2 WL 264, T %
FARIE B B S 071k DA B — 6 L ) 1) RN A 3K 2 o) 83t 1) 05 2%

1) Home position adjustment software
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 fibrE
it ZR IO G R BRS8N R ANR R, HEAT RA AR ILECE T, A

WREBONE R, TEBANT AN ST ERAE
2) Mechanical zero revision(The dial calibration)

Labelled zero block scale line turn to completely align the zero point.
2) MU FURIT (5 G i)

R FARRZN 2 e 5 2] 58 0 FOIRE N ZF R
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2.4.2 Mechanicalhome position adjustmentof all axes

2.4.2 BHAHBT B

Home position of J2
J2 Bl 2 pbR g Ab

Home position of J4
J4 = R E Ak

J1 B bR e Ak

Fig 2.6 Home position of J1/J2/4
B 2.6 J1/32/04 % Sk e b

Home position of J6
J6 %l % bR E ib

Home position of J5
J5 il R E Ak

Home position of J3
J3 il R E Ak

Fig 2.7 Home position of J3/J5/J6

2.7 J3/35/36 2 fbr g Ak
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2.5 Allowable wrist load

2.5 FREER s S far st iF1E

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.

PLES AT BRI A ZR A ZFHA T A RER . A AmHEE.

T8 AWHREEERW, AW ARHEERESERARBIEERNA R RER

oo TR N ASHE BIE B AV E A « R VHE S BT B S A
NSRS, AEARIEIEESIME.

2.5.1 Allowable pay load mass

251 A RITREER
Table 2.2 Allowable pay load mass
* 2.2 RUPAIRE &
Robot Model Allowable pay load mass
PlLas N = BV
16kg
CR6160 Not more than 16kg

2.5.2 Allowable maximum static load torque

2.5.2 B AESHEHALE

Table 2.3 Allowable maximum static load torque
*® 2.3 AUFERKES IR

Allowable static load torque
Robot Model BV i FHAE
Hlas N5 Around J4 axis Around J5 axis Around J6 axis
J4 ¥ ) J5 ¥ ) J6 )
CRE160 41N.M 41 N.M 23 N.M
Not more than 41N.M Not more than 41 N.M Not more than 23 N.M

25




2.5.3 Allowable maximum inertia moment

2.5.3 BIFHRKXRMERE
Table 2.4 Allowable maximum inertia moment
* 2.4 BVFRCKERE
Allowable inertia moment
Robot Model BVFIRPESE
Hlas N\ = Around J4 axis Around J5 axis Around J6 axis
J4 ) J5 Hh¥e ) J6 B )
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

16KG  12KG - 10KG

E =

] =

: 2

c 250

g B 9 / /

g kb = / :

& 1l |

c ‘ 100 )

= A ” j‘ Y —
g , i} 200 3001 $400 500 Qe
a 168.8 | 261/ 201/261

Distance from J5-axis rotation center (mm)

Fig 2.8 GR6160 Wrist axis torque map
K1 2.8 GR6160 i+ 4 &
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Chapter3-Inspection and maintenance
BERBRER

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

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 ofCMA.

N T AN NBE K ORI R R R RS, L AT 4B A A .

fAes o e e ks, A G eaigwbis et irmie. T
RABTH Mz IE 25 T K.

H4h, LR TAE 40, 000 /N ElAF 8 4R N RHEET K1E (WEF 77 2R D |, O
1B WAL R VRV N FE R TE o MR 1 ML S48 AR A B M W2 FR 4 1/2 19
LIRS A Y ONET

Ubak, RABRIEEE IR, EBRARA RS
3.1 Preventive inspection

3.1 TR 43R

The inspection show in this chapter should be performed in order to maintain the high
performance of the robot.
ZIRAR B AW ITVE, AT E I P IR, BES ORI NI AETERE
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3.1.1 Daily inspection

311 HERE
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
3 Nentilation effectiveness Yisual check of the ventin the back of the control boxfor
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 HHKER
P | feEniH R
1| et K& B AL SN R A 5 e
2 | FUKRE KA AL R Is AR, AR H 8l
3| Mk 7 AL DX A 75 3 XU
4 | BLRE el RS e, REEBH, A%
5 | SMERAMARR R HLEs NAM Lk ig, 2402 5 IR
6 | ttE A o 2RV vt A R A T T T

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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# 32 FHEMAR

e | lEIH AT R
1 TR ) K B 7N A FL 20 R AFAEANE 2 4L
2 2 il B0 R XU T X ITHE T, VIR EYR, JEELE KR T
& CHRLTCHER R R, e B, KA
3 WL 67 o P K& WU S CHE e 2 B IR, AT RE, E 54

EERE A R T 5
F BRI AR R A2 A I, JF A
5 | AhERI:EIRET K BRI PAT AR IRET L ANEE T ERET

3.1.3 Annual inspection

313 BFERE
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.
K IIFRAL
Fr5 | RAmiH R
1 AR AR 12 R a S S AL R AL, IR Ab 3
S T BRET 15K [ B AR S AT AHIRET L AN T EIRET

3.1.4 Inspection every two years

314 B2 ERE
Table 3.4 Inspection Items every two years

No. | inspection ltem Inspection method
1 | Replace reducer, gear box oil Replace the grease in gear boxes and
2 Wrist replacement parts Lubricants redactors according to the requirements

R340 2 FMER
FPg | B niH R R
1 SEHFIR L A AR )V i HE T SR AT B ik
2 B AT g A e 2 NV SR AT B A

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.

TERE:
D KRTIEERAL, FERART ik, HEVIE A IR .
2) KT KA, B K R i AT 8% SR ET | MLAs N A2 R0BET | R AE S5 T 3R ) (PB4 o
5[] 55 T LA NN T A IRAT o AR 00H, ES MR IEET T R IR . IR
7 (1) 5 [ P B g o

3.2 Inspection on major bolts

3.2 TERHKE

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

7 3.5 FEMRET R A AL
R oA FP5 [t
1 W ANZEH 6 | J5Hh ik
2 | J1 B Bk e A 7 | 6 Bh ik
3 | J2 i ik e A 8 | ThiE 2
4 | J3 4l Bk w3 A 9 AR AR 2
5 | J4 % ik H]

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.

RIEES 4.4 FRFMAEANBFRTRTRITENER, BDIHHARER

FUEMRBAREREE, BTHREEE, B, PIERRIAZ RGN

= BRI U _E iR AT R .
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3.3 Inspection of grease
3.3 MR E

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.

BEiZ%% 5, 000 /NN EAERR 1 4F CRE R N RFIEH 2, 500 /NG B AERE F 48D,
TR 5B Rl ATL F Y P R A TR R o R LR R RIS S A o 2 B 5 VO R L, TR IR R
VNN S AR
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
DM
o JETE R A R EE T
HEFFIE I MR IR BT e HiliE . B OM-810(Hi % phaliext)
 JEW AR (BIHEEAS & 17mm BUR, At E R AT S e

- 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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KR, WRVEHE EREERR S THVAS, T5EREEmex
W HATHIE. MR, B A R AR B AR RN ¢ 17mm A
To AREEEHELRHEESH, TR FEHEBHERILSEAS
YERFRIBEA RS, BANCAER .

=3

A grease gun that has a capacity to measure the lubrication amount is
A recommended. If agrease gun like this cannot be prepared, please measure
CAUTION  the weight of the grease canbefore/after the lubrication work to confirm the

amount.

KABEINMSERE, AT B IbdRmh, R Sk R FLIE AL 55 L
& R AT R

WA A RE ARy B VS A . oV HE A B B B B i 2 R A T
AN EIw RS EE R EE AR, XHEE R E AT .

R

Immediately after removing the drain plug, grease may splash, because
& internalpressure is still high, for example soon after robot stops. So
CAUTION ' ypricate grease after the pressure in reducer is on a normal value.
PLER ARIRNE LK R TR SRR OL T, ENUE AR BT, R
& K8 D IREK — BRI, RSB, N RRENL P E IR IR
AR FEATI .

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

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

& ML AR TR R DL M5 S T AR LT
TE
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3.4 Grease replacement

3.4 E#EEH

3.4.1 Lubricationamount

3.4.1 g mithE

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.

J1/32/33134 FhEGEML . a2k Bk ES FE AN T i A T v, L AR IR N D R s
20, 000 /N ECRERE 4 4 (T 2E 0t Wy BEE 5 10, 000 /Nl AElE 2 4F) N 58 #jd

. 3 3.6 s AR g IEE ANt
Table 3.6 grease and Lubricationamount

Replacement Lubricati | Applicablegreas
comment
point on e
J1-axisreduction gear 3400cc Lubricating grease with a high
J2-axisreduction gear 2200cc speed may result in 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 IR R
BRI B i & EFGREA 7y P
J1 il L 3400cc
J2 Hh iR 2200cc N -
il a2l kb
I3 HRENL | 1400cc MolyWhite RE No.00 | IR g b Th, fii tt el
ik FE A R A 2000cc P, TS BUEE SR,
- Lyt i N 4% il £E40cc/10
J5 R B 370cc B,
J6 il i Bl 240cc
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3.4.2 Robot orientation of lubricate grease

3.4.2 BRI B 5
It is recommend replacing or lubricating grease with the orientation list in the following table.
o TV T B kb AR R A, AU TR TS T

Table 3.7 Robot orientation of lubricate grease

Replacement Robot orientation
point J1 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°

* 3.7 R

(YDA Jifir
i 2 33 J4 J5 J6

J1 HhFE AL T &
J2 Fh g E AL 0° 1% 1% &
J3 Gl gIE L & 0° 0°
Tk R R A 0° 0°
J4 g E L 1= f£=

F itk 0° 0° 0°
Tk pe ik
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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 $REIE . DiARE N FARNHEHERIE

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 FHLEs AFEBNRIFE 3.7 Fr A HiiEE AL E .

2) VWL

3) BRI MALHE B A S AR ZE M10X1, W] 3.1-3.3.
4) FRABCHHIEE M, ELE A i M CHE S

5) K N 7N A R E e BE I AR HE O B

6) HLUlE, 4% 3.4.5 TG A5 BRI M il i Y R

3.4.4 Procedure of grease replacement in wrist

3.4.4 FHEPHRER HERD 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 RIFR 3.7 B dHEEE A E

2) VI

3) BETFWR (35006 Hh) JETE MMM DRI MAERZE M10x1, WK 3.3,

4) BEFHOERME (35006 Hh) T HhHEM H K 7S A ERZE M10x1.

35



5) 1S F A (35136 Fltd RV AR DB AE I IR, BT R T R
e

6) WA N AR IER BT AR (35006 Bl T AL O b

7 NS IR IERE BT RR (35006 D JETE A 1 .

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

&

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.

INRRBE LM PAT IV A, TS AR 0 A BB s T Pl RE 22 ORI N, A n] REFA 3 4 35T

3T S S0 R AN SRR . DG, ERAT T ERAER, 15 MR I

PATHEIEBRAERT, TP E (2L HEM ) 4d Sk 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) In order 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.

(O SRR, BhiE R NV AR R E 4010 EATT, ANEE T, gL

A BRI TV A . YA RE BRI B A b A I, R T S A S R
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e R AR A, ORI R T AT R A

AR PRI B A B ORI &, ) B SORG 5 R A48 BF E rh ARUAR ER AT it

AU AR P TR AR ) 7 B R0.025MPald T

DUAE A Fi 5 SRAL AT il o QR 1 Fi5 5 SR A Z AN H T, AT RES

PR AL B 5 U )
P 5 220 N /N IR ZE IR R IR IR S BB, DLt il 1 AR dRs vk

N T e R S B AN, SR T AL A L 2 AR T i RS B

=
~

Einl

2

B, 143,460 (1 25 BRORE TRGHE 1 il s P9 PR T s 22 38 U N A IR e, TR SR

P 0 N U N N = 6 8
J2 axis gear grease for port

J2 axis gear grease discharge port J2 HlgIE LA AE H

| J2 HIE A LA

—h [ lﬂﬂiﬁ\\“\‘i-l

J1 HhIBGENLHERE O

J1 axis gear grease discharge port

|
.

J1 HhigGENLAEAE 1

J1 axis gear grease for port

Fig3.10il change, J1 / J2 axis reducer
B 3.1 SEHIE T, J102 HhiEGEAL
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J3axis gear grease discharge port
J3 HEGE AL HE G

©CQ
O
o @°

e \ OO

D

Gearbox and motor mount
}’ J4 axis gear grease discharge

ort

i

—J3—+
+eJ4—-

&l ikEEiteA K

J3axi

J3 Bl

Fig3.20il change, J3 / J4 axis reducer gearbox and motor mount

Wrist body (J5, J6 axis) for fat mouth
Fhitk (35, J6 4 AT

Fig 3.3Replacement parts lubricants wrist

P 3.2 SEHE T, J3/04 REGE AN Sy ik 8 A FE A

jk4 il Y WL g 11

Gearbox and motor mount
J4 axis reducer for fat
mouth

IR FE TR AR B
J4 FlE AL AR D

s gear grease for port
TCE AL 1

Wrist connector (J5, J6 axis) the fat mouth

FWiERAR (35, J6 4 HEfg T

P 3.3 B 4 T i A i
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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 #h e
fh Bk [M10x1] (149
At A [ & 8xIm] (1 4R)
B FRSE TS (14 (MAX0.2MPa, 7] A 0.01MPa %I FZ i)
IR
HE T GUEEEhER
WL I

3.4.5Residual pressure release lubricant chamber

3.4.5 BRBUEEMERNZE

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.

e, O TRBETE I RR S, BOE RIS N U, AR VO
N 222 S AR, DATGE S 3t H SR PRI T il o

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.

N TRERGRIE, 7ETF R HE CRORA R, J1 Bi7E+30° JEEA, 12003 HIZEL5" 16
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P, 34 Bl )2 3516 HiiAE+30° YU FEl A e B3k 20 0 DL L, sl IS HIAEIRE IS SR .

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).

H T B 1 G T AN BESRAT IR BRI, S AL NS e [F) S 8 (B, il 52
HEEM GO T, BAEYLE N FR 2 &rtED, ERaifEsiHE, Ko
bR R RS ORIRSUE BB .
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Chapter 4-Maintenance

EE HFELE
4.1 Investigate the cause of the failure method

4.1 BEYEFEENGZE

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.

BUas N Bt b 200 3 RIAE A AR e W I 00, AT DASZ BRGNS R 1bis
7. R, R TRBARET, dXEEEREHE1T.

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.

HLEs A BB n s & A Ol o

D —HkARE, BRI AR AT IS,

2) RAMMEE, WE B, XK RIS AT .

3) RMd R A dhE, B PAIHRYR e 1 R bR, 0 SORT DAIE AT HO R
4) B R AR, SEED AT DA OGS AT IR iR

5) ARHLE AA S, T2 RGN A b S Bl s N 1 sh R B i

6) DBl N #hs, SBORGER 8 s Rl .

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.

JEHHE 2)3)4) G, HRESBHIORAENR. mH, EERKRST, AEZ%HN
TRt A G2 SR BRI R . Blt, 7EHILGRERR, 1527149k 40ia%%, NZRIE
A e B IR PR A E LN B, o St B iR R R A B ANE 3. e Ah, B I s
WA E S, FEESIA IYISERAT I 28k R . BN, SSBCR#RA.

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 Aotk B R AT R, WERAZIEHEE B IR, HNE R
WER AR AR P S B R0 o Oy 1R, e T B R IR IS, JRHIOE AT
A I ) R 5 O
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 1PN I T

HOEE TR — IR IR o A0 BT W e SR T LA I, Rk

-BXOHFEF TSI

-BXFEOOMSEMIL

-BEXHOORRBIERG. 1 B TR,

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) 2B 2 BT IR G O

FI R A R B e, NIEER— N SECR W KA RERE .. —MBLR TR
H 2 MR BOR) . W IE RNR R 0 R TUERAS TR
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) 95 3L AR AR A AL BE

SO I i) RIS, 4% 4.3 s JTiERAT A EE . A e i) U AT DL R AT AR,
BT AE T AL B [ R, B R A A RS
4.2 The fault and the reason

4.2 BRI R FRE

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.

Nk 4.1 s, —MHBEILR AT R 2 DA RS Bk, Oy 7 AR
MR, 1S5 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 W G AR
e
JE R
1]
A B i 2
9
BRI RBE 2]
fe IR B[ 3]
i E AR
FHRA O
WA, kP
[ 1]: OB Tk B B S BBl BB
[ 2]: SHIER HIIRBIBLS:
[ 3]: S HUR 7RI LA B 8 B R BB BRI %
4.3 Checkingand processing method of every parts and

Jn
>+

H

O|O0|0|0O]| &

O

O|0|0|0|0|0|0|0O

components

4.3 ENFBEHRER ERESE
4.3.1Reducer
4.3.1 BIRM

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.

R AL I 25 7 A AR B HEEE I
IR R R . Beoh, 2 MBLE R S B A 7

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 A ITE

ALY T i b o R T P B ok B DNk B2 20 7E 1000ppm LA BTN P R A
PP REVE . (BFis%: 5, 000 /NN EREERR 147 (<A W Bz s 2, 500 /NS EY
FERR AR, TSR AL AR TR T B R B o R BRI, A S T I R
WAL, TEECRA A F RS H0)

R AR LR L . IR FEROE F I8 BT 107 IR AT A s s L SRR .
2) Processing method

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) b3k

T EHROEN L T B R RE L LA R A, W BB R A A F RS R

J5/36 %t JIE ML i B B T AR A AR AL 4.4.1 BEH

4.3.2Motor

4.3.2 B3k

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 E R, AU B AGT AR OISR /L 2 3+
ORISR A S ARG BT IR R S GRS B BLG AR R, AR A s
HAEMREL, DR, R [F) IS AT DR AT AN B i A A
1)Inspection method

for abnormal sound, abnormal fever phenomenon.
2) processing method

Reference to "4.4.2 replacement motors", replace the motor.
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D KEINE

R B A H

2) WbFEJTVE

JSEEOOOR.

S “4.42 FHLIEY ], Ik,

4.4replaceparts

4.4 EMFEREG

When transporting and replacing the assembly parts, pay attention to the weight of

components.

s AL T RN, RS T EE

Table 4.

2 Main part weight

The robot model

The motor weight

The wrist unit weight

02 13 1413516
GR6160 43kg 19.6kg 3.8kg 18.13kg
FA42 FEHHEE
OikE s
[s{s] |J 1 7 37 =N
MENLS 11132 13 34135136 PR
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
I AN

1/100mm R E ARG [ mTE R
150mm
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TFIRIRZ TR, hy /)
—FIRIRZTIR. L
NANARTE M3~M16
R T
=P
IR RRET M8~M16
ek
e

4.4.1 Replace the wrist parts

4.4.1 BIF IR

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.
PR
1) MR T B L BR AL T A0 A 55 0 973
2) P N PRI (4) 1RET KECERERE (2). (3 (WK 4.1, GERbd R
i 2 B RS 1 2 L v RS T A
3) R TR AT TR BT AL 8 AP UCAS 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

tighten the wrist, with a torque spanner adjustable torque was 73.5 += 3.43 Nm.
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5) Apply lubricating oil.

6) Perform checking operations.

B
D BrFEdcmasii, AR EERC & i r-T mke, AHEBR I & s v T
2

2) {EZ2389% 24 % THREEBONDI110F V- i 25 35 1

3) MEFWE, MFBRRKT, 1@IEBIEITERT Y, FRHETH
A SE RS J5/06 FhAEEE LA

4) FRREPECE TGS, AT 2 5 iR4T2, B3 R FHitr, A
JIPRFATHIHE HT73.5£3.43Nm.

5) it i I

6) PATI AT HEAE

/N3

Fig 4.1Replace the wrist parts in figure
Kl 4.1 ST
Table 4.3 replacement wrist parts list

I . 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
4.3 TS
ER A 15 g | i (RO
Lo ANE AR / 1
2: PI/SAIBET M6x30 GB/T70.1-2000, 12.9 % 12 15.6+0.78
3: PR ILE 6 GB/T93-1987 12
4: P / 1
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4.4.2 Replace the motor

4.4.2 BRI

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.

BEEEVBEERRDE, URBHETREER, REE830. HEE

SENE, RJEEIRE DA,

BAZRR)E, AARREGEENEEINE ABiEE, REERBRIE.
(FRERMERATMERME, NrTCLAREEIBE. D

BeSh, EAENTSHENRE KRS THRBR DX

Applying pressure on motor encoder connectors is prohibited.Larger

pressure can damage the connector.If you need touch just stop after motor,




should confirm that the motor is a high temperature state, careful

& operation.

CAUTION 24 150 Tl I SR e e R M 77 . MUK R 1 SRR . Tl
WIRIE LR 58, ML SENERERS, MOERE.

TE

(1) Change the J1 axis motor
(1) T 1 flh ik

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).
P2
1 Y)W
2) P LAk (1D RERZS.
3) PRl J1 Ah ik R RET (20 PAKEE (3D,
4) K Hyik I EE IR AL H, RIS AN EEA R R T
5) M J1 b Sk Hy s EIRENERET (6). EE (5).
6) A J1 Bk gy 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
).
6) Install the J1 shaft connection cable of the motor.
7) Proofreading operation.
B
D BRESEEZMm A, TR,
2) KeiAke (4) 2P| J1 ik k.
3) HIMREET (6). #JE (5) g —Hhk%e [l e Hik k.
4) TEH AT bk THREEBONDI110F P2 1%, H4 J1 i B ik 2 B %2 56 ik
JE b, (RIS N AN B A R R I
5) %A ik EIRE] (2) (BREULIRIRSUE BHIL LOCTITES77)LL K 4 (3).
6) ke J1 Hih IR LR
7) AT AR

N |

Fig 4.2 Replacing the J1 axis motor
P 4.2 B4 01 il By 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 | 128.4+6.37
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 37.2+£1.86
magnitude
F A4 TR I fh T IB A
N o o %
B e o BoEia R
1. HIAL 140201025 1
2: N/SAIIRET M12%30 GB/T70. 1-2000, 12.9 % 4 LOCTITE 577 | 128.4+6.37
3: FRFINE 12 GB/T93-1987 4
4: 1 B N ES / 1
5: FSHIE 8 GB/T93-1987 1
6: N/SFIIRE] M8*80 GB/T70. 1-2000, 12.9 % 1 37.2+1.86

(2) The replacement of J2 axis motor

(2) T 92 B Bk

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).

pi
1) BHLEAE T 4.4 Fortos, IO 4.4 BAHLE AL TR A6 EE
25 (A A A K 5 02 FERAELAL, AR A3 S R
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2) IR, PRl ik (1) HUIEREL.
3) PRbRHikvA AL B RARIRET (2) R (3D,
4) KPP EIE (D, FIENOABEIIN K5 1R TH
5) YRFRIRET (7) IR (6), RJEIHRBREALT (5.
6) HRBR Ak 2 v % B (4).
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.
B
D BRESiAE=mARm, iR
2) KB (4) 33 02 P k.
3) HHEE] (7) M (6) KAkt (5) REEMPILIE (1D A L.
4) fE5yik 24T % E THREEBONDL110F ~F- T 2% 35 % .
5) KB Eyik (1), [RIR RN A BRI A 5 3R 1
6) fHFIEET (2) (MBSUALBIELUZ R LOCTITES77)MEARE (3) B 5ik (1) %
H X [E B 02 FhEE PR
) RFIEREL G ZAE R ik (D L.
8) it i I o
9) PATEXS R AE
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Figure 4.3 Replacing J2 axis motor

|
1]

K 4.3 R 02 fh 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 128.4+6.37
screws M12*30 577
3: Spring washer 12 GB/T93-1987 4
4: O ring 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 37.2+£1.86
screws M8*125
# 4.5 T 32 fh T IB R AR
4 it T gy | RO
= )
1: HHL 140201025 1
2: NZSAIRET M12+430 GB/T70.1-2000, 12.9%% | 4 |LOCTITE 577 | 128.4+6.37
3. FRFIE 12 GB/T93-1987 4
4: 0 TEARI 2 Bl 1703, 55 GB/T3452. 1-2005 1
5: 2 Hhim A AR / 1
6: FHEINE 8 GB/T93-1987 1
T: 7S FIRET M8*125 GB/T70. 1-2000, 12.9 2k 1 37.2+£1.86
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Fig.4.4 J2 motor replacement Pose
4.4 32 ik S A %

(3) J3 axis motor replacement

(3) T J3 il ik
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, Atthe 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),
P2
D KREBXETEEMNE, HhREEE.
2) JIWr
3) PFEILIE (1) FIERLS
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4) Wik g RAT (2) AR (3), B Hhik O R (7).

5) KPRt ik (1), FER/NOAZERIN AR R

6) BEIRE] (6) R (5), REFREMALE (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;

HeMe

D BRESEEZMm AT, R

2) 2% O U HEE (7).

3) M (5) FIRET (6) Zeikit &AL,

4) KT TE (1) (AR % B ) THREEBOND 1110F), [RII R /N AS
U ARNISE TP

5) ALk BNEAT (2) (MBOULIRIREUE £ LOCTITES77) A1 (3).

6) FHIELL L AP ik (D L.

70 TN .

8) PATEXS R AE
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Fig.4.5 J3 axis motor replacement

4.5 F )3 ik

Table 4.6 Replace the J3 axis motor parts list

-4‘1 |
/

Name Standard Quantity Torque(N.M)
1: Motor 140201115 1
2 : Hexagon socket head cap GB/T70.1-2000, 12.9 4 73.5£3.43
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 37.2+£1.86
screws M8*45
7: Oring seal 122*2.65 GB/T3452.1-1992 1
F 4.6 F e I3 il ik TR
ZFR b ek B JI5E (AR
1: HIAL 140201115 1
2: 7N FIEET M10%25 GB/T70.1-2000, 12.9%% | 4 73.543.43
3: FREEEPE 10 GB/T93-1987 4
4: 3 M N\ Vi%e / 1
5: TREEILHE 8 GB/T93-1987 1
6: P7NFHURE] M8*45 GB/T70. 1-2000, 12.9 % 1 37.2+1.86
7: 0 JUARIRZ AT E 122%2. 65 GB/T3452. 1-1992 1
(4) Replace 4/5/6 shaft motor parts
(4) TEHe 4/5/6 Hhhik

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)

PRED (34, 35 B ER)

D FPBa i E TR e AL E, AL TR 4l oA i B 714

2) JIWr

3) PFEILIE (1) KRS,

4) BXNl R 2R ET (7) FIEE (8).

5) futh ik (1), AN OAZRIR AR IR .

6) BEIRE] (2) M (3), HFED 4/5 fhid iR 5% (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;

B

D BRE SRR A S 2 ioR i, B RT3
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2) XTIk (L, KehlR LR SavESS Bl 2 AR BT, IR E R AR G R R 5 2

WRHEC A, 2% O R IE .

3) TR HIA (1) (AR %5 3 ik THREEBOND 1110F) 5 HIHL 22 B2 1+,
IR LA R AR S R T . 20T, WM O T (4) (6) R T-Hls i
frE. AN DA (1) K977 IER.

4) ZRIRZIENEET (7)) (MO RIZorE B LOCTITE 577)f1# [ (8).

5) RREfReksi s ik (1 k.

6) it I i Vo

7) PATEHRAE
Note: the replacement steps of the J4/J5 motors are basically the same, the replacement and spare

partslist see below chart

T 34005 ik E D BRI, S R TR LN EER R

— =
= —

i | Q ﬂ
o
N
[ e
1/ 2/ 4/5/ ¢ .
3 g
o ©
© )
O
Fig.4.6 J4 axis motor replacement
4.6 T4 )4 Hh 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 9.01+0.49
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 37.2+£1.86
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 9.01+0.49
M5*45

AT T I B DI R

B4 b ek HE J1HE CHREK)
1: HHL 140201042 1
2: HFEAE 5 GB/T70. 1-2000 4
3: PIZSAIIRET M5%20 GB/T93-1987 4 9.01+0.49
4: 0 BURR I % dH PB) 53+2. 65 GB/T3452. 1-1992 1
5: 4 FhZdER ER16L-C20—-03-01A 1
6: O RIS % &8 87. 5%2. 65 GB/T3452. 1-1992 1
T: WISFHIRET M8*25 GB/T70. 1-2000 4 37.2+1.86
8: R INE 8 GB/T93-1987 4
9: AR ETSRE 30 GB/T894. 1-1987 2
10: IR ERHLA 61906 GB/T276-1994 1
11: 4 B L5 ER16L-C20-03-04A 1
12: FREIE 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
i = |
= E H
1 g 4 o s o
(]
2O
Fig.4.7 J5 axis motor replacement
4.7 T J5 Fli 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 9.01+0.49
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 37.2£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 9.01+0.49
M5*16
4.8 HH 35 M ik BTG R
B P eh = J1HE CHREK)

1: HHL 140201042 1

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

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

4: 0 BURRIR B FH 8] 53%2. 65 GB/T3452. 1-1992 1

5: b iR ER16L-C20-03-02A 1

6: O RIS % &8 87. 5%2. 65 GB/T3452. 1-1992 1

T: PI7SFERET M8#25 GB/T70. 1-2000 4 37.2+1.86

8: I 8 GB/T93-1987 4

9: A FRESEE 30 GB/T894. 1-1987 2

10: RVE BRI 61906 GB/T276-1994 1

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

12: 3% 5 GB/T70. 1-2000 1

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

(5) J6 axis motor replacement

(5) J6 %l By ik B 4t

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 BT RE AL B, ST ARl AT i i) £k
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2) VI E .

3) FEEik (1) FIEELY.

4) MRN8 E] (6) FIEME (7).

5) fith ik (1, RN O AZRIR AR KR

6) BEIRET (2) FIEpE (3), FREAE (9 K2tk (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;

B

D BRESEEZMm A, WIRT%.

2) XFHiE (1), 3% O M EE (4) JfF et (5).

3) LIk (1) 523 (5) (Mm% &Il THREEBOND 1110F), A
BRET (2) HifdRpE (3) 7%, Wik O BUKEE (4 MTHEMME. 23
WE (9, FIIRAT (100 SHEEE (1D Kk (9 REEHEIEHK L, #
TR O B e (8) M THUEMNIE, RIS/ AZEHIN AR

4) TR IERHIRET (2) (BREULRIRLUE R LOCTITE 577)F140E (3), 14k

RLARIESIE (1D 75 B

5) RERLL 2P| GiE (1) k.
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6) it I o
7) PATE AR

1
Fig.4.8 J6 axis motor replacement
Kl 4.8 B J6 4l 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: O ring 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 9.01+0.49
screws M5*16
4.9 3 36 Fl By ik TR B
B G B JIHE AR
1: HHL 140201042 1
2: 7S AIRET M5%20 GB/T93-1987 4 9.01+£0. 49
3: PREINE 5 GB/T70. 1-2000 4
4: 0 BURR I % dH PE) 53+2. 65 GB/T3452. 1-1992 1
5: 6 Mzt ER16L-C20-03-10 1
6: PN7NFIIRE] M8*25 GB/T70. 1-2000 4 37.241.86
7. FATEEE 8 GB/T93-1987 4
8: 0 RIS %418 87. 5%2. 65 GB/T3452. 1-1992 1
9: 6 HiFHLAFE ER16L-C20-03-06A 1
10: FRFEEE 5 GB/T70. 1-2000 1
11: 7N FAIRET M5%25 GB/T93-1987 1 9.0140. 49
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4.4.3Sealant Application
443 BHENA

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) X BB AR BT IS BE A )%
(D AR E BRI, FREKE.
(2) 9 B B i) R i i, AT A A V5 ) A A B ELRE TS et
@) 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) Tt
(1) WiPRZ IR TR CIER B IB R o W R K e i, K Bk T
(2) TERME RIS SR, SRR B R (410 708D, KT, RkEA
BALH B I
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) R
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(1) N T BRI A AR Tt I B IR R 23, A B RN R N AR 2 A T AT
VER, ANERAEINA B WEIRAVINOEERR T B, NN .

(2) wESEFHMFIE, HHMRETAERE PR e, LR R NG .

(3) MEhnEBEZ AT, AEEJEE M, XRERDY, R BAE A

T HGE NS A 22D 1 /NS FR S I T

Table 4.10 sealant Model
Name Specifications Model
Thread Sealant LOCTITES77
Screw fastening plastic THREEBOND1374
Plane sealant THREEBOND1110F
Cleaner THREEBONDG6602T
* 4.10 ZHRAS

K HAK 1Y 5
R R LOCTITES77
R AR THREEBOND1374
RRIEES % THREEBOND1110F
MRl THREEBONDG6602T

4.5 Pipeline maintenance package
4.5 RFELR R

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.

X T JRE AR B By ik R X — gy, BB B R B LU, TR A s R R AL, X
—i AN NS, BROSMAEGHXZE, AR 2 AR B 3%
o BEAEE TSN I 0 TR A R 0 6 B I B AT SR ARAIE A e B ANAE LI 7] P B
HRITEL, USInBrREERAr B 7 N H N R s BAR T AR 223

Pipeline replacement package

B A0 B 4

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.

B AT TR) B ST UCAS (AR BE A5, 350 2 S BURSUE H IR R I 1B DL B 72 B
RO, AN AR RS, XA V. IR B LIRS, s
PERT RISV CAIEAE I #), D IEROY: (1) e P2 E R 20 1L
LS5, FaITIXE R i IR kB AL (2) MAIJFPTHTE R, HUNEUE G
T RN e ] 58 1 SUE AL B AR, R ANE LAt (3D BEGHEFK
FERTFRERURS B 2, RIREAEM RO AL B pRT, H BN T 2B, (4 Kirf
LB FNFBRPVEL T (5) KF ARG E LA 23 B A K b QE B Mric i
B D (6) MUIF &5 Fh e g e S e e [l 5E
4.6 Maintenance area

4.6 MBANEFMERAXE

In figure 4.9 shows the mechanical unit maintenance area; it leaves enough areafor
proofreading the robot.
FEF 4.9 mhgs T AU T R 43 DX A Xk, B A A X sl AR 3 A P 1
TEMIE ] B AT %
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.

66



(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. A IX 8 B LU 4ok At

(1) DATENLAR N B B 2235 2 e 2 4], WA I 24T, HAEAN R

MAIEHANZ N, Zel] ERERSUTR, ZeflifsE, Th%4lE

HIREYN KR

(2) NAEHIMR b3 E 27 MR B 2RO RIT oS, DU 3R N AL AN

SNVEVE R, I NS 8N T OOk R, ENLES N T 1kizsh, DA R £

TEN B 24

(3) M EEAMET 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. YESON ST J ER S R T
(1 AN, Bl
(2) BEANLE AL TGRS, 20T e 431
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Safety fence

Maintenance area —
Safety = = e
Door = )
1309 1400 faly a0
Fig 4.9 maintenance area
ZaE
i
[ =
A
1 =
1000 1200 710 900
K 4.9 ZEd L Af I X 3
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Chapter 5-Handling and installation
EAEREREER

5.1 Handling Robot
5.1 ¥l AMIE

5.1.1Handling Precautions

5.1.1 i@ FEEIN

The following content is the robotic handling operations precautions. Please be aware of
the following, the security operation:
RN ERN S A B P RS HE. Eas T TSR, el

Robots and handling operations must be carried out by personnel with
A sontrol devices linked to the lifting operation, forklifts and other job
jualifications. By not master the correct implementation of the skills of
CAUTION
workers handling operations may result in tipping, falling and other
accidents occur.
DA EREY. BEMEN. XESEVERPARBETHESAMEH2
FE BN#usfilk. AREREIEFREREWA R SSH#OEIEY, 7630

Bl FEERFERRE

When handling robot and control unit, press the maintenance methods
A escribed in the manual, make sure the weight and steps before making a
CAUTION )b. 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.

WSS ANNZHI BN, FREFTFMHERTE, BHAEENDE

spm B EHTARNL. QURRRRRIRIR R ERATARNL, AT RefENLAS AR R AR

Bz d B REsREE, W SBERRAE,




When handling and installation operations, should be taken to avoid

lamage to the wiring. In addition, after the end of the device is mounted, it
CAUTION hould be taken stamped shields and other protective measures to avoid

workers, forklifts and other damage to the wiring.

BEAT WS R BAENVRS, PR AR L. Wt AR EREMEE NG,

5.1.2 TransportMethod

5.1.2 #iE 5%

1) Handling Method
After using a forklift robot posture to figure 5.1, the fork legs were moving.
1) WBEHE
KLas Ny EIS. TR %%, i X E# 1Tz

. (o
o NERAPORE |

Fig 5.1 forklift robot posture
5.1 X EHishlas N4 %
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5.2 Installation

5.2 R%E

5.2.1External Interface Dimensions
5.2.15MBEORTE

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 NIRRT, £ 5.4-5.5 it g 2 ik 2 R,
5.6-5.9 JU AR B E8 73 1 222 RO 1

Fig 5.3 robot base size

5.3 Hlas N T
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L-Medepfthd Uniform

Fig 5.4 end load mounting flange dimensions (—)

K 5.4 K B BIEZ R ()

Fa)
i e T e O e B e o i |

/End effector installation surface
JERGRER

Fig 5.5 end load mounting flange dimensions ()

K 5.5 A S B 2 HIEZ R (2
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Fig 5.6 the base part of J2 shaft assembly base on external dimensiondrawing

K1 5.6 JEAEES Sy J2 Ak R F s e AN RS

25
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installed on the external size chart

B 5.7 KB L2z MR AR RS 1
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Fig 5.8 motor block installed on the external size chart
Kl 5.8 HIALEE b2z ARt RS I
280
B
A £
wa
= =
L—

Fig 5.9 lower lever installed on the external dimension drawing

5.9 /NEFT_E 22 A A RS ]

300

%'f’ E—:-ha&de:!:_-thﬂ_\

Fig 5.10 forearm extension rod is installed on the external size chart

K 5.10 /MVEDIHAT | 22 HMR AR RS 13
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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 AME L RS R
Bl A0S ohge 1 R K &I
JE 22 RGT 5.3 JER P 223 )
R i B B 22 e 22 R K54, 55 A G 2 R
JEEPEER 73 02 L PR b 2 e A At RT K1 5.6 AT 2 e RS
N e N < Kl 5.7 il eI
RULEE_E 22 e A RS 1 K] 5.8 eI
ANERT BN R K 5.9 AR 2 RS
N INAT B 223 A A RT ] £ 5.10 AR A2 e )

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.
RV

D LB AR W b 1, — 2RO, TRAMNBARE N, PR OIS A A S J
P A5 DU 2R IR AR, 1A A &k JERIRET . T RSFIHMTHICER.
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2) LA N T A > 5 % [ SRR FOBRAE B2 11, A 432 UL 28 AR & PR 0 RS G
FH P AT I R AR B I ST A S )
3) B NEPLR AR T W8S A A B SR Tk s S LR A A B 4R AT LR 1, A4, P45
S P PR IS 7 AT E T R 5 A 2 BT HR £

5.3 Installation specifications and environmental conditions

5.3 REMIER TR

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 ZHHIE

o H G

E i1 0.49-0.69MPA
s R KUEfE : 150N 1/min

Pk I E & | £ 600KG

R TR SR R

PR3N &+ 0.5G, 4.9m/s?

5.3.1Environment and climate adaptation should meet the requirements of

Table 2.

5.3.1 FESHEENMENFTFEER 2 AE

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.
PLEe NAESR 5.2.1 HIHUE IIREE 6 TAEH . @A A7 RLRE ORAFIE |, JLIERE RIS 2K .

Table5.2.1 : Robots environmental conditions

Environmental conditions Working conditions Storage and transportation
conditions
Ambient temperature 0°C~40T —40C~+55C
Relative humidity 40%~90% (40°C) <93% (40 °C)
Atmospheric pressure 86kPa~106kPa
F5.2.1 « HUEE AR
BT TAE A A7 A
PR 0C~40C —40°C~+55 C
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AR 40%~90% (40°C) <93% (40 C)
KA 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 TEAA RGN, WEREM A A EeRRS), KABIRZ, VI
Kk, BOLEYA, HSRS AR, HANSAESIETT A, RIS NI

Appendix
B 5%

A Screw tightening torque table

A BRST ERDFER

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

M3 2+0.18 M3 2+0.18

M4 4540.33 M4 4540.33

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 128.44+6.37 M12 128.44+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 BT AR M B IRIT R BRI R, 52 R iR
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B Spare parts list

B &fHRE

Table 1 Motor

Name Model Specifications Number of Remark
single
J1, J2 axis motor 140201025 2
J3 axis motor 140201115 1
J4, J5 ,J6axis
motor 140201042 3
*1 Hik
B S TSR PEME #HE
J1, J2 B 5hik 140201025 2
J3 Hh ik 140201115 1
J4, J5, J6 ki ik 140201042 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 3 J4.J5. J6 axis motor
Rubber O-ring 53*2.65 3
Hexagon plug M10*1 15 Overall
Combination 10 15 Overall
gaskets
Rubber O-ring 180*2.65 1 J1 axis motor
2 H SRS
R TSR REHE i FR AL
0 YRS i % el 170%3. 55 1 J2 B ik
0 YRS i % el 122%2. 65 1 J3 hh ik
s b s 87. 5%2. 65 3 J4. J5. J6 fh ik
0 UMK 2 £ el 32 6 3
7S IR 28 M10*1 15 AR
5w ) A 10 15 AR
0 RURR R el 180%2. 65 1 J1 #h 5k
Table 3Gear
Name Drawing No. Number of Use the site
single
Jlaxis motor gear ER50-C20-01-12 1 The base unit
J2axis motor gear ER50-C20-01-15 1 The base unit
J3axis motor gear ER50-C20-03-17 1 Arm parts
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Jdaxis motor gear | ER16LA-C20-03-04A 1 Arm parts
Jbaxis motor gear | ER16LA-C20-03-05A 1 Wrist parts
J6axis motor gear | ER16LA-C20-03-06A 1 Wrist parts
* 3 ikt
£ K5 BEHE (B ER A
J1 B ik v e ER50-C20-01-12 1 G JHE 2 Ak
72 GOk % ER50-C20-01-15 1 JEG A
J3 i ik vk ER50-C20-03-17 1 SN 4
JA A | ER16LA-C20-03-04A 1 /N A
J5 #i Tk 1A% | ER16LA-C20-03-05A 1 T 24
J6 B iAi% | ER16LA-C20-03-06A 1 F- i1
Table 4Part
Name Drawing No. Number of Use the site
single
Wrist parts ER16LA-C20-04 1 Wrist parts
x4
B S TSRk BEYE i R AL
T i E ER16LA-C20-04 1 T E
Table 5Sealants and other
Name Model Specifications | Number of Use the site
single
Lubricating oil | MOLYWHITE RENO.00 | 55Kg
Plane sealant THREEBOND 1110F 859
Thread locking THREEBOND 1374
compound 15¢ Overall
Cleaner THREEBOND 6602T 600ml
Thread Sealant LOCTITES77 100ml
5 BB T
e TS5 AR REHE i I FR AL
ER Rl MOLYWHITE RENO.00 | 5.5 /A f
R THREEBOND 1110F 85g
WL 57 % [ ) THREEBOND 1374 15g ik
B THREEBOND 6602T 600m1
B2 B4 LOCTITE577 100m1
Table 6 Reducer
Name Drawing No. Number of Use the site
single
Jlaxis Reducer 140101005 1 The base unit
J2 axis Reducer 140101006 1 The base unit
J3 axis Reducer 140101007 1 Arm parts
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J4 axis Reducer 140101008 1 Arm parts
J5 axis Reducer 140102037 1 Wrist parts
J6 axis Reducer 140102044 1 Wrist parts
7 6 P

EA K5 BEHE {8 R &R AL

J1 L 140101005 1 VI JR B A
J2 FlgE L 140101006 1 JEG A
J3 Sl L 140101007 1 /N R A
J4 lEE L 140101008 1 N B A
J5 Hl L 140102037 1 T e A
J6 FlE L 140102044 1 T EB
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