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The update of this manual is authorized and organized by Huashu Robot Co., Ltd.
Without the authorization or written permission of the company, no unit or individual has the
right to modify or correct the content of this manual, and the company is not responsible for
the customer losses caused thereby.
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In this manual, we will do our best to describe the relevant contents. Due to space constraints and
product development positioning, it is not possible or possible to describe in detail all the events that do not
have to be done or cannot be done. Therefore, events not specifically described in this specification can be
regarded as “impossible™ or "impermissible”.
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We have proofread whether the content of the printed material is consistent with the hardware and
software content described, and inconsistencies cannot be ruled out. We regularly proofread the contents of
the printed material and make necessary changes in subsequent editions.
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The copyright of this manual belongs to Huashu Robot Co., Ltd., and any unit or individual publishing
or copying is illegal, and our company will pursue its legal responsibility.
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Copyright © 2024 Huashu Robotics Co., Ltd. All rights reserved.
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5= Introduction

B

Preface

ol

RSNl DS g R YN

Thank you for purchasing Huashu Robot.

AU/ 4 7 HSR-MDA410-1500 TVALES AN FINUBRERELES, & PR = > A il e A
LCRER

This manual introduces the mechanical operation and maintenance of HSR-MD410-1500 industrial
robot, which is a basic manual for users to learn and use quickly.

FEAT IR a8 N Z 0, 5 A 20 B 1 A T S At A 5 T, 55 00 B - 282 T M o o 5 AT ) P 28

Before using the robot, please read this manual and other relevant manuals carefully, and be sure to

understand and familiarize yourself with the content described in the manual.

B B

object of reading

AR B 5 3 L1 ) R AR TS N P, 38 55 e DRAIE - HL A AL #8 N RS AR ST
This manual is mainly for users who use Huashu industrial robots, please be sure to ensure that users

have basic knowledge of industrial robots.

7 5t B
graphic illustration
A Al BE IR AR, BATHHRER &

The following illustrations may appear in this manual, and their meanings are as follows:

B VA
graphic illustration
TR R, PR E T E AES, AR AEE S .
0 It indicates that improper handling can cause death or serious injury to the user,
Bk and the risk is very high.
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R HA RN, 238 & LT B E AEL RIS T .
It indicates that improper handling can cause death or serious injury to the user,
and the risk is very high.

FORALBATIRIN 2 P EUE A R0 8O B BRI T I -

It indicates that improper handling will cause minor injury or property loss to the

i g}
ok

F
il

user.

T HoAh HERIIEIE .
Other important situations.

Het
el
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1 & Safety

TAVHLE AFF G BT Z 2R E . RAEWL, SERIER Re s N G055, HLEs NS AR
BRI

The industrial robot complies with current safety technical regulations. Even though,
operations against these regulations can result in personal injury, damage to the robot or other
equipment.

WACVFLENL a5 A TELFHPRES N 420 E HAT 22 4 s A F o LEs Ao 0 25008 <y A 3 W 4
BLAS N, 25 B IS HERR A 22 4 3 2 A e

It is only allowed to use the industrial robot in intact status and in a prescribed and safe-conscious
manner. To use this robot, this manual must be followed, so as to clear the failure with safety hazards in a
timely manner.

HEHWESNA RA T B TR TR 2 2E R, AN KB T E. BE— U e 4
BAE U AT, WA TRILEG A IE BN S0 35 S P41k

It is only allowed to use the industrial robot in intact status and in a prescribed and safe-conscious
manner. To use this robot, this manual must be followed, so as to clear the failure with safety hazards in a

timely manner.

1.1 ML ANZ£LJ04 Robot Safe Use Instructions

S Ae 1B dHEIRIR . WBRALET, 595 WA LB B S, IERAE A .
HERSERBER, e ULEMERFIS, AR M.

Before installing, operating, repairing, and overhauling, please be sure to familiarize yourself with this
book and other accompanying documents and use this product correctly. Please fully understand the

equipment knowledge, safety information, and all precautions before using this product.

1.1.1 A%, 84E. RESFELNFZREFEEFEM Safety precautions during

Adjustment, Operation, Preservation, etc.

(1) R ANGF BRI 22l ki,

Operators should wear work clothes, safety helmets, safety shoes, etc.
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(4)

(®)

(6)

()

(®)

©)

BN YRR, TEFIANLEE NSV ETEE N AR A B
Before connecting power supply, please make sure that there is no operator within robot's motion
range.

PLEE N4 T A s, A SRVHE R A EEANL & NS K.

When the robot is in Automatic Mode, no personnel should enter the robot's motion range.
WA, T AN NSV E Y B A BEAT AR, O HAZ0RE S i s s, 3k et
NRERAE

Must cut off power supply before operators enter the robot's motion range. The teaching device should
also be carried with in case mis operation by others.

Krg. BB RFFFEMELATEBHRES T TR, B2 N 1 HikTEL. 1 ACREFAT LRI
NREFILRIES, 51 1 NNENLS NRISHTEERIN, R ESIFREIEAT L. tE4h,
RN HOR B AR J5 FRAT /R

Where operations like overhaul, maintenance, etc. must be operated with power supply, and these
should be operated in pairs. One is prepared to press the Emergency Stop button and another operates
within the robot's motion range quickly with caution. Besides, the retreat path should be confirmed
before operating.

FHEABAL XAV L i S mr b A I AE SRV R R AN . AR ANE S SRV RS B HIUE
S BRI AR A B U R AT A o

The load on wrist part and manipulator arm must be controlled within the allowable load limit. Failure
to comply with the rules of allowable load limit will cause abnormal action or premature damage of
mechanical components.

F—RAEKK, THHH ZEBK K S

In case of fire, use a carbon dioxide fire extinguisher.

SUFIFRA SV

The Emergency Stop mustn't be short-circuited.

VAP LA IS VU4 T /) “ 2 eV E R0 =R u .

Please read instructions in chapter "Precautions" in Mechanical Operation Maintenance Manual.

(10) AT Y TR BT R E AL .

Disassembling or operating components not mentioned in service manual is prohibited.
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WLEE NBCH & A B RIZWiThae & s ohee, RUERAE e hae e ot ib. BE sk, FEL
i NI RS AT SR A R A
The robot is equipped with various self-diagnosis and abnormal detection functions, so it can stop

safely after an abnormal occurs. Even so, accidents caused by robots still happen.

Ples N LIPS 2 -
Those conditions prevail in robot accidents:
(1) REVNENBSAEEENZ AN, BT 17 B3hisk.
Execute automatic running without ensuring there's no one within the robot's
0 motion range.
1A (2) HFNBFARE THANL S NRISIETEE A, AR IS N RIR D)
Enter the robot's motion range in its automatic run mode, and the robot moves
unexpectedly.
() FIEEBIRATHIMLEEN, REZBHLAEN .

Focuses only on the robot in the front and pays no attention to other robots.

FRFEMARET B T EREPRT L A RBNEE AN S RIRE” B E 5 i
B BRI R, HORERT CIERR” o CRAETHUE R IRT AL AT NG R S

All the above accidents are caused by "neglecting safe operation steps”, "unexpecting the abrupt
action of robot" and other reasons similar to them. In other words, all caused by unsafe acts like"lapse of
attention”, "not following the prescribed steps”.

CRRAEDL” AN R R il “ Easih” o R ST R F, A T RE SR

R “CRRIE” — A R LR

"Emergencies" are likely to cause major accidents because its abruptness allows no time for operators
to press "Emergency Stop" or "'Escape”. Generally, "Emergencies" include the following cases:
(1) AREBNERIRA B =g S

The low-speed action turn into high-speed abruptly.

(2) HABME N RIAT T 1

Other operators operates.
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(4)

®)

(6)

()

©)

)

BRI B &S R R W AR AR, A8l T AR .

Another program starts due to peripheral equipment abnormality and program error.
DRIR S | Rt b 58 Do PR S B0 B A

Abnormal actions due to noise, failure, defects, etc.

REEAF

Mis-operation.

JEAR DM B AE AT, AT 1 i sh

Has intended to perform the action at a low speed, but execute the high speed action.
HLas ANz 1) T8 BT

The workpiece carried by the robot fall and fall apart.

TARAE T JedF . BeBilAr dw HOF LIRES TR, IR 9%

The robot runs out of control when the workpiece in clamping, interlock standby stop state.
B 5 FINLES NPT 1 301

Robots next to or behind this robot perform the action.

LSOy — Rl EHIRZIAW “REFL” « REHRHAT, ArTae “Fik” s “ik

B SRIREEIALER N, RIS AT T A e X 5, i S SR R A

The above is just part of examples and there still are "Emergencies™ in many other forms. In most

cases, it's impossible to "stop" or "escape" the sudden-action robots, so the following countermeasures

should be executed to avoid accidents of this kind.

0 ANy, DVEEENLEA.

)ielliod Caution, keep off the robot.

AMERHLE NI, BRI “3% N RS IERHL”  “ DB SR,
DR Y NS RES L

When non-use the robot, make it unable to act by pressing "Emergency Stop™ button

@k
[E3

or "Power Cut", etc.
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4

A

Pl NBIEIATE], HECE P B R SF b i N CGRE=) , IR
AR
During robot action, please configure a monitor (a third party) who can immediately

press the Emergency Stop button to monitor the security situation.

Bles NBERIE, N PARTAL B4 T 5 S i3 A S At AT fR .
The robot must be operated in a condition that the Emergency Stop button can be

pressed at any time during its action.

N T ST IXEEEN,  AZRTE > B R SRR, R U] SCIEAT

To comply with these principles, the latter precautions must be fully understood and observed.

1.1.2 P ABEKZEXHE Security Countermeasures of Robot Body

He
el

HLEs NIV R 2 B AN E K SR BB M B FR 73, A P & AR ML IS HO AT
KA AN 5 i A A5 OR B i ) e 2 4B 37 45

When designing the robot, remove unnecessary protrusion or sharp part, use materials
suitable for the working environment, and adopt the fail-safe protection structure
which is not damage-prone or accident-prone in robot action.

BeAt,  BERCEAENL &8 A G I AR SR A5 1L ThREAN S S 1R ThRE, DAL
VA& R A T I B LS NG EER B D e 5, IREZ 2 AF L.

Besides, to ensure safety, should equip the robot with mis-action detect-stop function
and emergency stop function, also interlocking function to prevent risk caused by

peripheral equipment.

&

& i

£ 2 AT RE B P 1735 B O AR By FRITE LR, ZREizsArhlas A

Where the safety function or protective device is deactivated or removed, the robot is
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not allowed to be operated.

ct

FERGRPAT & S UE b2 B HLas iy, R ias e A e R #E
WA, AR R THE A A

When install the attached machine to the end effector or manipulator arm, please
strictly comply with this manual and use bolt of the size and quantity exactly
specified in this manual and tighten it with torque wrench at specified torque.

BEAh, AL AR B0 TS h iR AR .

In addition, the rusty or soiled bolt should not be used.

FHLE SN R RIS 58 35 1 7 v 2 g I3l S8 K FHUKE .

Not tightening through specified or improper method will cause the bolt looseness

leading to major accident.

il

Wit HEAR AT AR, S5 FEATL & T 50 (67 ) A7 fir 25 V(B TS BRI
When design, fabricate the end effector, keep the relevant data subject to allowable

load value of the robot wrist part.

cmt

JSERe FH R 22 2B A, BV R S PR AT 25 A0 LY B 240 22 R BE AR DT B
WABCR AT TSOT B RS, IR M AR s R AT AL 2], 7k
XFNS R AR

Adopt fail-safe protection structure, so when the power of end effector or supply of
compressed air is cut, the holding thing will not be released or threw away. Tend to

the edges and protrusions to avoid damaging person or things.
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0,

it

2
=2

PEARBEN RS SN L . e SREA K, SRemabLas N shVEVERE,
G H B A B . R AR SE R IE A A

Supplying off-specification power, compressed air, welding cooling water is
forbidden because this will affect the motion performance, cause abnormal action or

dangerous situations like failures, damages, etc.

il

HLRE TP B 5 A SRR A 50, HLCHATHIEOR ML B0 5. PLas Ntk
PEr . B PEEEOLT, ROESFERAMESSEIE . BT . e AL
RIS R, 2 SEPTC R AR £ K.

Ithough electromagnetic wave interference is related to its kind or intensity, there is
no perfect countermeasure with current technology. Comply with the operation
cautions when the robot is being operated or energized. The recorded data may get
lost due to the electromagnetic wave, other noise, baseplate defects, etc.

DAL A VR AR P BHE 250#% 4 B INAE R (Compact flash card) S5 4MTAERE/ A -
So please backup the program or constant to the external storage media like compact

flash card.

il

KB Z G 2 2R N AT, A EAR PR AT A EAS IR IN, S d i
HFHETT A EE LS.

In a large scale system with multiple operators working simultaneously, when
operators need the communicate over long distance, they should use manners like
gestures to convey their real intention.

PR PP R e S DR R R OV IE W RIS, TS BCEMOR A

Factors like noise in the environment will undercut the communication, and cause

accidents.
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PO RNLEE NTF L ORED

Industrial Robot Gestures (Sample)

</
I

1.3%i@ Power on
i B R B AE

Make a posture to switch on.

2.7 ! W1 No! Power-off
HFEES, EAKIHIED.

Raise your right hand high and wave it vigorously.

3.A LAY (FfiA)  Is that OK? (to confirm)
A T 0] i e e A

Raise your right hand high, palms forward.

4.7 LL (OKD
AT R, R AR S
Raise your right hand high, palms forward, make a

circle with the thumb and forefinger.

R
9.
A
=

5.f4% Hold on
HTFERIRRTTIT I, FE K E.
Extend your right arm in the other person's

direction, palm forward.

/
f
LS

6.2 7T Left
AT AR, I 2 %S .
Extend your right arm horizontally and wave it to

your left.

-10-
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PR N RAEAENL Y, 0 R2 B I ORFF B 2R R

@ Operators should always be ready to escape from danger during operation.
FE WAL B A0, AT LT R kA

So they can escape from danger in case of emergency.

I ZE LA NIIBIPE, AR L NBEAT AR

Always focus on the action of robot and can't operate back to the robot.

i}
nf

LA NIIBIE g2, o PR

Slow reaction to the robot action can also cause accidents.

RIA FHEI, NS T S S %

Press Emergency Stop as soon as the abnormality occurs.

i
nf

IR S AIAT BERLE

This clause must be strictly carried out all the time.

RARYE R B I S AR N, S LS RSB TIVE . BRAETE. KA
AR AR R 7 VR A5 R SR A L MR B IR A% IRAZA ML R E EAT A
Take setting place and operation content into consideration, and compile operation
regulations and check lists of starting methods, operating methods, solutions to
= abnormality, etc. of the robot. And operate according to the regulations.
BUEMEAL N RIS IZANFIIRBEAT #4F,  SPRIS S AR 55 PR A e B Ok A
Operating only by memories or knowledges of operators will lead to accidents due to

their forgetting and mistakes.

-11 -
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0,

AN EALHL S NSV ERERAES, 35 DI ra s AT 1R

When the robot is not required to move or act, please cut off power supply to

i =
T = . .
continue the operation.
INB, RIS SR ECE BRTAY, TR
Before teaching, confirm the number of program or steps, then continue the
operation.
B

R g AP IR, & SEE U .

Wrongly edit the program or steps will cause accidents.

(S

T O e INIER, AR IhEE, Bi1biRgitE .

Use storage protection function to protect the completed program and avoid

it =
mis-editing.
AEEN e R, B PMRERES T sk Al as N rIshft.
After the teaching operation completed, check the robot state manually in low speed
state.
FE W RALEE BB, BL100% IS AT, IR PR SF R R S SOk

If run the robot immediately in automatic mode at 100% speed, factors like program

error may cause accidents.

-12 -
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AHWEN SRS, BREATEREL, HAELEICEE TR kX gahis
e, BB T TASRKE, &SBERESEFESLA.

After the teaching operation completed, should operate cleaning and make sure all

@ tools have been taken. Oil pollution in operation area or left tools will cause accidents
T E o
like slipping.

R 224 S W ERE WU 4

Ensure safety from cleaning up.

BOA BUENURE EHRER Sk, PUE T RE vk, slTE2ah. TH5ERENUR
B, e EIRE S,

Please fix the manipulator arm before detaching the motor. Please fix the manipulator

i
et

arm before detaching the motor.

1.2 MBS AR, ik, &L Transport, Transfer or Sell the Robot

Blas N ik, ARSER|E AN, F) b & 1S R R IU0E R RE,
B 522 RFIUAS TR Z N GRK.
When transport, transfer, sell the robot abroad, without special regulations in the

original sales contract, the safety-related clauses will not be inherited by the new

FH
il

inheritor.
B P 53Rz N2 8, DBAEHZET A .

The original client should sign a new contract with new inheritor.

PLEs NFeRs . Feik. AsEmt, 2R E Uil 4. 4E2 ORIt 55 Las A
xtE B J S AF AR 2 4B A

-13 -
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When transport, transfer or sell the robot, make sure the operation manual,
maintenance manual and other documents attached to this robot is transferred to new
user.

. Fak. ARSERIEAMNY, 25 AU SR E F R E 4R AR TR U
H, BRERES, HRER & SHERIE.

When transport, transfer or sell the robot abroad, the client must take the
responsibility to prepare operation and maintenance manuals in proper language and
alter the display language, and make sure to comply with local regulations.

A A B S A B T AT B AR R A 2 R, & 3BT
KA.

New user may conduct improper or unsafe operations without reading operation

manual, which may cause accidents.

1.3 Ml ABIEF Discard Robot

0,

it

2
=2

W I R THhlRE . HLa AN AR s, S0 kA K
M PR
Do not decompose, heat or incinerate batteries used for control devices and robot

bodies, or the fire, rupture, or combustion can be caused.

ct

TEZ R R BRI AL S0 5 TR T, BB SR B 70 e AL 2R

A e IE i .

4

Don’t discard the baseplate and components of the control device directly after
decomposition, sharp parts such as rupture or incision and electrical wires may cause

injury.

-14 -
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0,

HIAEL. MR NS . BEER )G, 20— Do Ekss. B
A REDR AL P BT R 32 5

Detach the cable, external circuit connection from connector and junction box, then

pE
discard them directly without further decomposition. Or the hand or eyes may get
injured by conductor, etc.
BEAT RIS, i R S A E A 5210,

= Please pay full attention to avoiding clamping or injury during discarding operation.
JRFF b NLAE 2 ARAE R IR ST -

= The discarded article should be discarded in a safe condition.
JRH HL MR THE R I S5 5 A 1 IR I D15 1 A PR B SR AL B, 38 i i B
78RR/

=} To avoid environmental pollution, waste materials such as used batteries and used

grease should be disposed according to local environmental protection requirements.

-15-
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2 FEAPLEE Basic Explanation

2.1 REHM B Explanation of Type and Specification

AFHLEE NS U0 Explanation of Type:

HSR|— X XX X X~ X X X X|/[X X

L*IL%%)\%TE FRAT ALY CEHE -
Robot characteristics, special industry code (first spelling)
DM-1TE# polish, PT-Wiix paint, ZZ-%i& foundry ,
FB-Bi1% explosion-proof, FH-=Ei# high protection,
GS-=i#[Z high-speed, JI-Z3FA! economic type,
SF-%if} lock attachment, GJ-f=&% high-accuracy

L Hlas ANERE, 000-9999, Hf7: mm, HUH

Robot arm span, 000-9999, unit: mm, rounded off

PlLas A\f1 %, 0-999, Hifii: kg Robot load, 0-999, unit:kg

HL#s N#h%0 Numbers of robot joint

W28 N4 485 : Robot code name:

JR-TE . Z LT HLAR A JR-Vertical multi-joint robot
BR-XUiEHL %5 A BR-Dual rotating robot

HC-#% 8 X B A Ak br bl 2% A HC-Rotary cylindrical
coordinate robot

CO-HMENLEE A CO-Collaborative robots

SR-SCARA #1#5 A SR-SCARA robot
CR-TLMkMEHLER A CR-Industrial collaborative robots
JH-IEEHLE A JH-Welding robot

MD-iS ML % A MD-Palletizing robot

DT-H:HcHl#s A DT-Delta robot

FulE. AEEHLEE N Brands:  Huashu Robotic Co., Ltd.
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2.2 HMIMMERLMAR Mechanical System Composition

KAT - HEHWLAS NSRRI 73 -

This section focuses on the composition of Huashu robot.

PLES AU R G2 TR URA AR B, HLES AR BB R . KB ANESERE, KRR R
WK 2.1 Bl N RS RA

Robot mechanical system refers to the basic machine composition of the robot body, including

pedestal, big arm, forearm, etc., see Diagram 2.1 for its system composition relations.

KE

bio arm

Rifyk=

end flange

B
data plate

Tolk#ngg A (K
RERS: MER: /
HIRS: AGER: /

HT A mATEHE:

pedestal : —

' o B ABRAE 2
@ HuaShu Robotics Co. Ltd

B 2-1 FLEE AWM RZA R Diagram 2.1 Robot mechanical system composition
2.3 VW eES % Mechanical Performance Parameter

KA HIGE NIERES R, Wbl NigshyaEl. . ATk 4.
This section introduces the performance parameters of the robot, such as motion range, speed,

reachable space, etc.
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2.3.1

XS Performance Parameter

= 2-1 Plas NERESE.  Table 2.1 Robot Performance Parameter

|J =
i HSR-MD410-1500
Type
25 i il A
control joint
=) ﬁ >,
oS 10Kg
Maximum load
1=} ‘i‘{—‘ NS
RN 1510mm
Maximum motion radius
HE ENF
..EE_1\ 2 . +0.08mm
Repositioning resolution
J1 +170°
beay= NN e J2 -14090°
Motion range J3 -309155°
J4 +360°
J1 379° /s, 6.61rad/s
IBATRNEE J2 379° /s, 6.61rad/s
Maximum speed J3 267° s, 4.66rad/s
J4 578° /s, 10.09rad/s
BV
- ﬂJ T . J4 0.25kg m’
Allowable inertia torque
BV KA T LR
Allowable Maximum Static J4 42Nm
Load Torque
iﬂ%lltr
£ 0~45<°
Temperature
N=gs=3
H{msit 20%-~80%
i umidi
5 PR3 8 Y e
. i W 5 5y R Ty o B e SR L TR
Applicable conditions — e SN
o i, GCEGHLFMEAEYE (SR
9 Avoid contact with flammable, explosive
Others

or corrosive gases or liquids and stay away
from electronic noise sources (plasma)

% NUNYIEIRE 271 P54
Level of protection
23 >
ﬁéﬁﬁ_ _ Hh AT %22%& Ground
Assembly position
ZM#EE 140kg
weight
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232 TAEEBZRE3hVEE Working Radius and Motion Range

R 2.2 HSR-MD410-1500 #&EzhJEE Table 2.2 HSR-MD410-1500 motion range for each joint

Fi (9
HSR-MD410-1500
Zero (9
J1 0<° +170°
J2 -90° -14090°
J3 90° -309155°
J4 0° +360°

T Bl AAREBAT R .

Note: Robots cannot be used beyond their travel range.

3 Elg=w
g SIS
F ] Q&@
|:// I
/] N
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& 2.2 HSR-MD410-1500 Hl#¢ A TfE%%fa] Diagram 2.2 HSR-MD410-1500 robot work space

2.4 WasFIFEM Handling and Storage

Z N PIREDIREYGIE NI e eV PSR S 8y PR Y s AL Y ST I B S ay IR S YNIDE se (8
A. FEXS HSR-MD410-1500 Tk #Las A seiitis Al fr o Re ehr,  RERHE 24 1 TR iti:  MiAE 0°C
F| A5°CU VO F NIz AAF I, JFREA 2R EE il 70°C L I [E] AN 24h RIS A A5
SRANAUEE . IRBD. b AR T BRI, DA SR R

This section introduces unpacking, handling and related precautions of the robot, and in principle,
crane or forklift should be used for robot handling. During the transport and storage of HSR-MD410-1500
industrial robot, proper preventive measures should be taken; it should be transported and stored within the
temperature range of -25°C to 55°C, and can endure short-term (less than 24h) transport and storage at up
to 70°C. To avoid damage to the electrical equipment, please take anti-moisture measures and prevent

strong bumps, vibrations, shocks and bumps.
2.4.1 JFF58 Unpacking

BIBUR TR A A R BRRE RHUA .
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Upon receipt, please check the packing contents and the package for any damage.

TR R ERAERGHLA N, RS AT R RS &m. TR,

Please carefully unpack to keep the robot intact; after unpacking, please don't wrench, suspend or sit
on the robot.

THAE JE A7 ZARBR AL s N [ e RAT, 1D g kAR AL a8 N ORFE-F7 LAB B & A (5] .

Where the fixing screw of the robot pedestal needs to be removed after unpacking, please support the

robot to keep it balanced so as to prevent any falling.

AESRHEIRE . B, AL

Don't wrench, suspend or sit on the robot.

2.3 NI ABERASREE  Diagram 2.3 Robot packaging status diagram
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242 #iz Handling

T mEEY) 140kg (ANEAM K. iz

[E e e HL R FEAL) , VIR AR E RS 2
5 R S B AL R S 5 L 1 s 4

The lifting weight is about 185kg (excluding peripherals, handling fixtures and

pallets), please choose a forklift or crane with a large enough load-bearing capacity
and a lifting rope with sufficient strength

EWEEHLE NIRRT, 15 55 D i b &8 N 32 Bk o) b s AR
When handling the robot, be sure to avoid exposing the robot to excessive shock
BEE
and vibration
X2 K E LS

SHLA A, HFIERIEGYISE, BIORYLEE A 22 2 ik
gt VA
When transporting the robot with a forklift or crane, remove obstacles and other

obstacles in advance to ensure that the robot is safely transported to the installation
position.

A A BB F s

sHLas AR, XA RN TSN AHL S

When using a crane or forklift to move a robot, the robot body must never be
supported manually

T HEAT B AR AT R R R E RS 1 AR B 2 S s Rk
AR B B AR A L BEAT A, P RE

i
I

BEEAGE, FHEE
Please engage eligible operators to carry out sling, crane lifting, forklift driving and

other handling operations. Operations by the ineligible can cause serious injury or
major damage, it is very dangerous

LS NI, TEB RIS T

2 I ANERIU AT fiE 2 IR N\ i 1 5 25
DIskEAHIEH, FHaK
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When lift the robot, hold it with hands to ensure balance. Robot may fall due to

unstable lifting can cause serious injury or major damage, it is very dangerous.

A1 F F i3z [ g ke L 4 s A FH 56 B 55 0 4 LA D

When using the carry-on fixture, be sure to disassemble it after use.

FEASE 4z [ 52 e B 22 S IR AL 3 e M Jm e i, AL Nz shis il 2
BRI, 7S AT .

When installing other ancillary equipment using the threaded holes installed by the
handling fixture, the range of motion of the robot will be limited, so please fully

consider the conditions of use.

JELU) 87 P e AL AT HL 28 N B RIS AR

In principle, should use crane or forklift for robot handling.

XAPIE I HLEs NARMR PR MR E 2R, SR A RET B Be s 38 ST 4, SRS,
P NI 5 3 5 b A FE sk 2.3 Bidl), R manfE 2.4-18 2.5,

Before the forklift handling, fix the robot and baseboard (pallet); including adopting fixing screws(if
any) with spring pad and flat pad, Before the forklift is moved, The angles of each axis in the robot's
handling posture are listed in Table 2.3, and the schematic diagram of the robot's posture during handling is

shown in Figure 2.4.

£ 2.3 WIEHHLER AR RIME  Table 2.3 Robot posture during handling

J1 J2 J3 J4

0° -129° 155° &
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B 2.4 #EHLEEANES  Diagram 2.4 Robot posture during handling

Bl 25 R X ZE#H3E Diagram 2.5 Handle by a forklift

AT GEREND #oz, RRENSANES (AL 2.3) , REENSNKE F23 4 Hin
Higke (M12) , RRES, NMAENZR Sl N BEEME A E ERIRRE ST R, JHE
HNRERAR S BHLE R, & 2.6, MEREERNEE AN OFE FEUE AP0 A .

When handling by a crane, first adjust the position of robot (Diagram 2.3) , then fix 4 eyebolts (M12)
at the pedestal of the robot, and protect the connecting part of the tightwire and robot with rubber hoses and
foam blocks; note that the tightwire can't connect the motors or pipeline packages, see Diagram 2.6. When

hoisting, pay attention to the robot center of gravity above halfway or robot tumbling due to inbalance.
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=

Q.S a's

& 2.6 {FHEENMZ Diagram 2.6 Handle by a crane
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2.5 23 Installation

AATEPEG N 23 S E R E I, LEs N ZRoRm Bl 22 555
The section introduces the installation and related notices, practices for installation, the installation

environment, etc.

Plas MEHBCE 22 2 EF, BTRERE NS E . AR EE .
Set safety fence for robot operation, or accidents like body injury, equipment damage
may occur.

PLER AR [ AR AT I L AIE e, SN RTRE A A BE s ilfe] . NS0, Bk

RS
0 Energizing or operating the robot without fixing is forbidden, or accidents such as
BK equipment dumping, personal injury and equipment damage may occur.

MERERIHE . BRI, BEEEAEA W 0B RIER EEEE |, BN R
B IEBAVE HOAL PR 2. I RER A NS H . WA B AE S

To hang the robot upside down or on the wall, please ensure the ceiling or wall has

enough strength; please also consider solutions to prevent the robot from falling. Or

accidents like body injury, equipment damage may occur.

AL 22 BB e A A B SR D AR RIS A o

Do not install or operate robots with damaged or missing parts.

BCESERUA, ERAIE FL AT S5 BT A SR R SR AL N R O HN
FE Ab IR SYNCIPES PNy FieX P

After completing the setting, be sure to remove all relevant accessories and tools on

robot, and stay away from the maximum robot reach before its initial power on.

-26-



’ ® HSR-MD410-1500-HL iR 44 Tt
.‘ ERNEA HSR-MD410-1500- Mechanical Operation Maintenance Manual

251 Z4EHE Safety Switch

IV 1238 5 A N RSN ] [ X btk GB11291.2-2013 (ML AN SHLA AR TALHLAS A4
TR B2y B ARG SN 5.4 HLas NisshIRBIHUE “Hlds N Mscit MR R
b N AP RER R T ERh IE DL o 5.4.2 JEAL 2 A 4R AR I RIBR E A (A E . NIl i e 2 iy 4 ok
SLR AR A A o RS2 AR P A (R N T 73 FE AL A AL BRI SR DA 22 4 s T N TE RS
5.5.2 THUEIE “FEFahmd 7 NHES, IREHIE/NREN A 0.5m” o 5.10 Z4FiiHlE “ i
THARE LR ER BANRE 7S 7 BRGNS , A RN 22 4B 4o 21 A 6 DX 3 D e 3 2 A 22 4 B 2
BRI, PR BRI REE” .

It should comply with the National Standard of the People's Republic of China GB11291.2-2013
"Robots and Robot Equipment - Safety Requirements for Industrial Robots Part 2: Robot Systems and
Integration" in 5.4 Robot Movement Restriction stipulates that "the design and integration of robotic
equipment should reduce the possible exposure of personnel to hazards". 5.4.2 Establish a safety protection
space and limit the space, stipulating that "a safety protection space should be established through
perimeter protection.” The location and layout of the machine and the hazards within the safe space should
be fully considered in the establishment of the safety protection space”. 5.5.2 Intervention channels "For
tasks that require a manual high-speed mode, the minimum clearance provided shall be 0.5m". 5.10 Safety
protection stipulates that "when the design does not remove the hazard or does not sufficiently reduce the
hazard, then the safety protection shall be applied." Access to the danger zone should be protected by safety
guards, such as guards and protective devices".

TAb b NAE B shisiTid e, #AEE LA BN A S NRal, v slas Nisfrd
G RAAE WARTIR, 1550 E 2R ECE AP R E .

During automatic running of industrial robot, operators and the surrounding staff may get injured by
touching the robot. To avoid staff injury and equipment damage in robot operation, please be sure to set
safety switch or relevant protections.

(1) ZERERN L RIS N oRE s8], RUE 22360 fr il e BIF R TS, AN A

ISP T

The safety fence should be sufficient to ensure the maximum movement space of the robot, and even

after installing the required fixtures and clamping the workpiece, it will not interfere with the
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surrounding environment;
(2) ZEEEKHADORED, FalgifFol TRERE -4, JFREWBK R4, BibkxA
AR, RN EH
The entrances and exits of the safety fence should be as few as possible, and only one should be left as
much as possible if possible, and a locked safety door should be set up to prevent unrelated personnel from
entering at will and causing personal injury;
() ZAEREUHEATZHEK 2.8, PIEENISETERZHE 2.2, B L TARYER 7 SLERE I
The range of the safety fence can be referred to as shown in Diagram 2.8, the range of motion of the

robot is referred to Diagram 2.2, and the fixture and workpiece are according to the actual situation of

the customer.

K 2.7 #&4&F+ Diagram 2.7 Security fence
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[ o e %

7

K 2.8 %4 Diagram 2.8 Safe range

252 ZEEIIE Installation Environment
PLas NI BN DR R AT 7r B2, Hlas N 3T
Installation environment is of great importance to robot performance, and the installation environment
is as follows:
(1) ZARHA-F W EEAE 0.5mm LLA;
Flatness deviation of installation surface subject to 0.5mm;
(2) IR 0° ~45°

Installation temperature between 0° and 45° ;
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@)

(4)

®)

(6)

()

(8)

IEFIRSE 20%~80%, AN4h R

Installation humidity between 20%~80%, no dewing;
LR S AN IS 1000m;

The altitude of installation should not exceed 1000m;
TS REERN 3 s

The class of pollution is Class IlI;

AIFAEG IR TR S SR 3 6 s

Places of no flammable, corrosive fluids or gases;

2 T K L R T YR ) 3

Places away from loud electric noise source;
AR IR

Places suffering no great impact or vibration.

-30-



' ® HSR-MD410-1500-HL iR 44 Tt
“ ERNEA HSR-MD410-1500- Mechanical Operation Maintenance Manual

253 HlEAZEREEER~} Robot Installation and Fixing Dimension

4x Mmﬁ/ EB 2 x @10 HT (F"E%
1 ) X\
@ L]
S e o =
\@ :@ % g
LR /]
\\\ /J
4x OIT.5 ER 280
320
344 40,02

#

B 2.9 P NJREEZEE R~F  Diagram 2.9 Installation dimension for robot pedestal

)
)

+0.03
0

B 15 H |
584 HT |

+0.0
0

BXMB T10 A = A=A

2.10 RIFEZEN~F  Diagram 2.10 Dimension of end flange
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105

A 211 MBEREERERZEREXE A Diagram 2.11 Installation area A for accessory equipment

126,26 _  BxMBW 1T
+—9
1
4 — 1

K 2.12 B RAELE 3R E X B Diagram 2.12 Installation area B for accessory equipment
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4xM6 WV 5

26

Bl 2.13 fitB &SR %EREE X C Diagram 2.13 Installation area C for accessory equipment

214 MBRAERAEZEREZXSE D Diagram 2.14 Installation area D for accessory equipment
25.4 ZHEH| Installation Practice
HIEYN:E-S b
Installation and fixing of robot
WL NIRRT, 7 A ) A 7 T #8277 A ORI S A E T 0o DR ik 2 2 L i I 2 e a0 201
A7 AR PR R BRI
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Robot acceleration or deceleration will generate a large reacting force in all directions of the pedestal.
So the pedestal must possess sufficient intensity and rigidity during the robot installation.

BLas AR N e PO 2236 f LR M16 B2ET (12.9 20 [ E LRI b o HLas N E 22 R
PSR 2.9, Hlas Nl 2.15,

The base of the robot should be fixed to the bottom plate with M16 screws (grade 12.9) through its
four mounting holes. The installation dimensions of the robot base refer to Figure 2.9, and an example of

robot installation is shown in Figure 2.15.

M16 screw
Spring washer
Flat washer

AXM 1 642

K& Robot pedestal

.2 A E#7 Robot installation

B 2.15 Ylas AN&E244] Diagram 2.15 Installation practice for robot

PUae NZRAE 2R R b, 222 e N B S IR 9T, [R) I 22 2 A 15 T 328 49 P b T 2~ A 1M
PRI 22BN T R B 224 LA N

Install the robot on the installation seat, which should possess sufficient intensity, and the ground
connecting the seat should be flat, without bumps or cracks. During installation, pay attention of personal
safety and prevent the robot from tumbling.

AT ANIRE BT AR BRI R P BRI

Please contact us for any doubt or technical supports.
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2.6 HLBARBKRYE Allowable robot load

ATTE A LA N . AR VLS NI SR, B L Il 1 A VR B 1 18 BE K 1
BHLAF N A IR A .

This section focuses on robot load. Where the relevant robot, torque, inertia exceeds the allowable
value, please choose robot with larger load or consult our company.

FENLES NAAR b 222805 86 R SR Bl 2 577 2.5.3 1 2.5.4.

Refer to Chapter 2.5.3 and 2.5.4 for installation dimension of robot body.

PSS N TG0 o (4 22368 D 32 T AV TR & . A VF AT AR E . A VFIBE
FEABLSZME 2 VF A7 AT R AR AR Hf8 S5 B DA 5 PR PRI AN 3] T A A AR A

The installation load of robot front wrist is affected by wrist allowable weight
capacity, allowable load torque value and allowable inertia torque value, and the
allowable load torque value varies with the actual load inertia torque value.

Tt A7 A N PR S A A VHE LA o ZE B VEE LAAM T2 57 g 458 AL I
AREPRIEIE R B {E .

=
X =

The wrist load should be strictly controlled under each allowable value. The robot

cannot work normally with the wrist load beyond allowable value.

(1 HESEARVRzHEE
Allowable carrying weight of the robot

R24 RUWIBSER Table 2.4 Allowable carrying weight

=] U =
bl N2 HSR-MD410-1500
Robot Type
I~ 37 =L
ﬁlti:ﬁxl_ii _ LOKG
allowable carrying weight

T Bl NS RN NAERUE RGBT A VFROBUE BT, 8 B8 A FT 6e ti 3L
PERE TR BURSEIENL. P SO0 A TN 1 53R AIR,  Jm) Al AR AL HEAT PRAS IR
R, Bk AL E R .

Note: the allowable carrying weight is the allowable rated load of the robot under the rated

-35-



’ ® HSR-MD410-1500-HL iR 44 Tt
.‘ ERNEA HSR-MD410-1500- Mechanical Operation Maintenance Manual

configuration; if the value is exceeded, the robot may suffer from performance degradation or damage, etc.
Contact us when the user load exceeds that value, and we can evaluate and mitigate the risks according to

the working condition, so as to prevent unnecessary losses.

(2) PLEs NEVFRRERS AT

Allowable Maximum Static Load Torque of the Robot

R 25 FUHBRRKEBSHAMAHE Table 2.5 Allowable Maximum Static Load Torque

)
PLE NS HSR-MD410-1500
Robot Type
P SN T e I4 % 42Nm
Allowable Maximum Static Load Torque | J4 joint

(3) Hlas NV IR

Allowable Maximum Inertia torque

R 26 FHFBEABTMESE Table 2.6 Allowable maximum inertia torque

x] U =
DLt A2 HSR-MD410-1500
Robot Type
BVFRR AT 34 4
BFRARMEE & 0.25kg.m?
Allowable maximum inertia torque J4 joint

2.7 HA3%E®E Electrical connections

AT S ANLEE N OE R T, BN AR S ISR W, Hlas A4k
B, HLES RIS 110 A B A .

This section focuses on the preparation of the electrical connection of the robot, including the
connection between the robot body and the control cabinet, the grounding of the robot body, the external

1/0 and trachea description of the robot, etc.
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2.7.1 AEEEHIEZERE Connection between the main body and the control cabinet

PLEs ARSI 550 SIS RIS S VLD, 56 S DLRCHE Dok R B8 A
EwZ .
@ The nameplate number of the robot body must match the nameplate number of the
. control cabinet, and the wrong matching of the nameplate number will lead to the

deviation of the robot's accuracy.

WLAR N S ¥ A 2 (0@ IS 3 1 gt 242, 1% 28 8 W v B8 0% e s 75 B S L8 AR il AE
E%ﬁ}o
The robot body is connected to the control cabinet through a power coding cable, and the heavy-duty

connectors at both ends of the cable need to be connected to the robot and the control cabinet.

2.7.2 ZA{&EHL grounding
WLEs NR AL B A M8 iR 2z £, F Tt &t im+ .

There is an M8 grounding screw hole at the base of the robot for connecting the grounding terminal.

PLEE R IR /T, TR AT SER . MARE R B, Al e
588
= Before turning on the power supply of the control cabinet, please reliably ground the

main body. If the ground wire is not connected, there is a risk of electric shock.
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PR L M8

Grounding screw hole M8

Bl 2.16 HLE: \EEHIIEZFL  Diagram 2.16 Robot grounding screw hole

2.7.3 fFELASKE Signal line and trachea

HLES NS B T MR ARSIV 1R S S AU R, BN AR S AT AL A 16
The robot provides an electrical signal from the base to the forearm and tracheal access for the use of

the end-effector.

P8R E&X

@8 gas connector

12%1/0%% %
pin 1/0 plug

12:%1/04% %
pin 1/0 plug

o8RE&X

@8 gas connector

B 2.17 Ml ASEREER. SBREHE  Diagram 2.17 External circuits and gas connections of robots
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3 KB4 Overhaul and Maintenance

KREAPIGE NS 455, BN N 4E 2445 &

This section focuses on the overhaul and maintenance of the robot and provide guidance for clients.

N TAENLE NBER IR FRE S PR RE, L AT 4EIB R 2

In order to maintain the effective performance of the robot in the long term, maintenance and overhaul
must be carried out.

gy s B el iz, A& eaig gt sedirie. ST Rgm a i
Z % 3.1,

Overhaul includes daily overhaul and regular overhaul, the overhaul personnel must compile overhaul

plan and execute it. Refer to Figure 3.1 for overhaul items.

RIE KB KBC A2 W s, S AT Re R Al . NAED 3 SR
Before maintenance, overhaul and wiring, the power must be cut off, or accidents like
electric shock, personal injury may happen.

PREl, BREEISRARKR.

B

Please consult our company for detach and maintenance advice.

ez, K. CRIRAEN NSRS A LI 55 DI R e 4T, ARy Lk bR b2

ANOEEE IR, EE SRRSO E B bAR R r IR R R ML

Before repairing, overhaul, maintenance and replacement of parts, the power must be
o o cut off; Besides, to avoid accidental power connecting by other operators, please hang
= H

"Power-On Forbidden™ next to the primary power supply.
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®
I‘l ERPLEA

deiz. fafe. ORFRAENL LRI B 22 4 if DR St £ S P 0 230 1 S AT
PTEIHT 3 T 22 At AT 1Rl

& Repairing, overhaul and maintenance must be operated after confirming the

I}
I

surrounding safety, ensuring the necessary escape-way and shelter clear to escape

from danger.

AT YA B RN P2 B2 1 RS ik T 0 SR UE I R 2, 24
FIAHSC A R I N BABAE .

I}
I

Repairing and overhaul personnel must have received special instruction and

education or be familiar with the relevant contents within the time specified by law.

3.1 BRI HE &AM

KA HGS AR PRIRIE A JE .

This section introduces the items and cycles of overhaul and maintenance.

N T AL N BESE A ORI s I IR BE BRI M e i O 22 4, AT R B AR 2T

In order to maintain the effective performance of the robot in the long term and prevent failures to
ensure safety, maintenance and overhaul must be carried out.

kg oy e ik iz, A\ G naig s it sestirie, g
WMZHEkK 3.1,

Overhaul includes daily overhaul and regular overhaul, the overhaul personnel must compile overhaul
plan and execute it, refer to Figure 3.1 for overhaul items and cycles.

WAL, R AEEARETEA N, ESRABKR.

Beside, connect us when the overhaul or adjustment method is not clear.
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F3.1 HBRKIEKARY Table 3.1 Overhaul Items and Cycle

Lox A
o Overhaul Interval .
K - K A3 7
1] 1] 1] b 1] b 1] b 7712 Method
Overhaul Part H& Overhaul Content
Dail Interval | Interval | Interval | Interval | Interval
aily
1000h 6000h 12000h | 24000h | 36000h
T RR™EK Check
AT AR il Visual | -
1 ° the existence of origin
Origin Marker inspection
marker
Rl e AT
) HMERE S H W Visual i
[ ]
External cable inspection Check for stain or
damage
HEEARER, S, kK
ARSI . M Tt
H Wl Visual ) )
3 Overall ° . ) Clean dirt and stains,
inspection
appearance check all parts for any
chap.
KA EERD . fash
O W A T .
4 ° Check if there's any
Pedestal bolt Wrench )
miss or looseness
RS AN /N2
%Kik BT _
5 ° Check if there's any
Cover bolt Wrench
miss or looseness
e EHTHD . A5
FEIEH BT _
6 ° Check if there's any
Main bolt Wrench
miss or looseness
KA TR Bl R
; JL A Fiih Hand Check if there's any
[
Aviation Plug touch looseness and plug in
tightly
" Ho A R 5K B 70 B JEE
[F] 25 ¢
T BERESE
8 Synchronous ° )
bel Hand touch | Check belt tension and
elt
friction
Hth 2 *1 TN BN
9 Battery ° Teaching device
pack*1 display alarm
HhRE AL LA T 5 (e
10 Each joint ° e
reducer Check for any
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abnormality

(‘abnormal sound or

shake, etc.)
KA B, W
) Hll Visual _
11 ° ) ) Check if there's any
Cable inspection )
abrasion or breakage
B, Fik
» , WEHTERD ., B3
2y R F Visual .
12 ° ) ) Check if there's any
End clamp inspection, )
miss or looseness
hand touch

*1 R SRR 3.5

*1 Refer to chapter 3.5 for battery pack replace

3.2 FEEBRI#KME Overhaul of Main Bolt

# 3.2 FENZETHEERAL  Table 3.2 main screw part to check

Fr5 LRI A Fr'5 [oREREIA
No. Check Part No. Check Part
L Blas N 23] A J3 il ik e
for robot installation for J3 joint motor installation
) J1 b ik e H . J4 Hh Ty ik e H
for J1 joint motor installation for J4 joint motor installation
3 32 b ik e H 5 R 3 41 3 22 2
for J2 joint motor installation for end load installation

0,

o=
T =

BRET BT B AN e, AU AR T DOERR R K e, FHTIRE R E, 1t
JLVE FARMA B IR AT DU 5 L AR AT K [

For screw tightening and replacement, must use torque wrench to tighten the bolt

properly before painting and fixing. Besides, the unloosened bolts cannot be tightened

at the above torque.

3.3 JEEMPRE KE# Check and replacement of Lubricant

ARV B S P A PRI T DG 7 R B A B R AE L s N T 22 2B I T BEAT (Y, A B AR O e fE]
HJ7 2%, TR R AR T R PR S B R IR S HR T -
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The check and replacement of lubricant described in this manual applies to the robot installed on the
ground; for replacement procedures of lubricant applicable to for robots side-hung or inverted, contact
service department of us.

3.3.1 JEEMRE Check for Lubricant

Fiz s 5000 /NN EREERE 1 4F, 15 DS EGEA L HEE IR IR . ARHEAE I, A SR
T EEGENL, EEERKA] . DR TR MR R B T (HETEIE T I BRI
i 145 OM-810) . JEME MG Ciy bl EmATH T RE

Please measure concentration of iron powder in reducer lubricant at the interval of every 5000-hour or
1-year operation. It is necessary to alter lubricant or reducer when the measuring result exceeds the
standard value, please contact us. Necessary tools: iron powder concentration meter for lubricating oil
(recommend iron powder concentration meter for lubricating oil made by IDEMITSU KOSAN, type
OM-810), lubricating gun (with oil confirming and counting function)

JL DA E, 2% & 334, K31

J1 port position, refer to Chapter 3.3.4, see Diagram 3.1

2 i DA E, Z%ET 334, K32

J2 port position, refer to Chapter 3.3.4, see Diagram 3.2

BHMOME, %5334, K33

J3 port position, refer to Chapter 3.3.4, see Diagram 3.3

KAB, R0 R DA ARV R LR, A R A A P
SrEATANTE . A TR MR R B E 2N, AR FEUEE SR el A
IBAER HUEA REE, NANPAER.
@ During overhaul, if redundant lubricating oil flows out of the body, please use the
e lubricating gun to supplement. Supplementing more amount than the outflow can

cause the leakage of lubricating oil or the poor trajectory of robot movement, etc.,

please pay attention to this.
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Kz s e pa, Bk, R DS IR S b S5 A RS B I AT

@ e

= After the overhaul or refueling, to prevent oil leakage, be sure to wrap sealing tape

around the thread of plug for port before installation.

3.3.2 JEEMALA R Lubricant Supply Amount

IEHAEHTEOLT, Hlas NEEis e 20000 /N BRAERE 4 4 5 5 B HLIETE M, AEis % 5000 /N
B 1 AR RIS NP G ARE N . 3R 3.3 An i dR e iE T At &

In normal use, the lubricant, must be replaced every 20, 000-hour or 4-year operation. Figure 3.3 gives

the specified lubricant and lubricant flow.

# 3.3 EHIFEMIHESR  Table 3.3 Lubricant amount replace sheet

(A= iikss Fi Sk ik T i 44 FR U
Position Oil Amount | Plug specifications | Lubricant name Remarks
SO e 5] i
Y > s SIZ| $357 N jl J: ’
1 FRRIE AL i ED Pl Bk EWFﬁ o i
o 320CC R, R
J1 joint reducer M8x1 D ——
S ohe] 1EYEY) YQ‘“’ 7~
51 5 Rk s .
| THUIE R R R AR
9101 AL#% A vk .
L s L 40cc/10 FHLL T .
HENLIE PE The ol | d
J2 R IEAL 315¢cc it ED Bl Bk Derunbao € o1l SUpply spee
32 joint reducer M8x1. Lingwei 9101 should be controlled
below 40cc/10
robot reducer
o seconds, because
lubricating R
rapid oiling can
grease . .
33 it tgsee | W ED RIS 'E“e_"’l‘se pliessure_ "
J3 joint reducer M8x1 the ol tar1 + causing
the seal ring to crack
and oil leakage.

3.3.3 JEIEWEINEHLES ASLZE Robot pose during lubricant addition
XF T S e A R A, U A PSS AL % . 3K 3.4 B JyiEiE I Bl as A%
For lubrication change or replenishment operations, it is recommended to use the robot position given.

Table 3.4 shows the robot posture during lubrication.
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R 34 7EERMLEEANAMIZE  Table3.4 Robot pose

. YDA
s Position
Supply to
PRl J1 J2 J3 J4
J1 hIREL e .
J1 joint An:/ An:/
reducer
J2 HhRGEAL . . -
. A=) i A= 1%
J2 joint -90
Any Any Any
reducer
J3 HhIBGENL .
J3 joint Arilm +90°
reducer y

3.3.4 JEIEWEHR Replacement of lubricant

LS N ORTR 5 12 B DL BURE S ST HEAT VT T A AR 2 LA ORIERICR o

@ To ensure efficiency, the regular lubricating and overhaul of the robot should be
complemented by the following regulations.

TR AN R i it T e S BRI AL 2 I RGE LI T, E 2R AN
Mt BRI A E ERSh . AR A 3 T 4 il i SR A

Mixing different lubricant can cause serious damage to reducer. When fill lubricant to

i
the reducer, do not mix different oil products, unless otherwise specified in the
instructions. Use only the type of oil specified by the manufacturer.
e R SR, A RE 2 B R A Y UE T AT 3 B
i, FEVEI S B a8 AHEAT BLS F1 TF 1 BEATRESUE 70 mT B IR i UK
Note: If the amount of oil injected exceeds the amount of oil drained, the excessive
it B

oil filling may increase the internal pressure and lead to oil leakage. In this case, open

the port to release pressure after the robot has heated to reduce the risk of oil leakage.
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AARRBEIEBPATIE BIE, TR A B T RE2 SRORE N, AW REBR

@ SISy, T I AR R
b If replenish lubricant by improper steps, the pressure inside the lubricant cavity can

increase suddenly, and this can damage the seal part, then cause the leakage of

lubricant and abnormal operations.

T AN AR BCE S, ROR AL N L 2 RIEE A RS R, Bk TR
@ YN[ Es o=y
= After the refilling or replacement, the excess oil on the ground and the robot should

be completely removed to prevent accidents caused by the workers' sliding.

TN LI T i 5E i O A2 B KD IR
Port position and steps to replace the reducer lubricant
J1 iR R EE# (ZFE 3.

Joint J1 lubricant feed and replacement (refer to Diagram 3.1)
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M)

)

@)

J1 joint draining port J| ﬁf;ﬁ%

J1 joint filling port J & Jé%

& 3.1J1 B O ~& B Diagram 3.1 port position of Joint J1

K plas AN Bh 25 3.4 Froslc B, V)T sl S b THORCIRES ) IO VR AR H sk
Qe PEELEARBCHRM 8N ATV, ARECHR KR #EAT T 8 51 L b

s D

Move the robot to the position shown in Figure 3.4, cut off power supply, remove the plug of the

filling port and the draining port. (Note: It is forbidden to feed oil before the plug of draining port is

removed, or it may cause motor failure or oil leakage.)

AR Rk (MBXL) , AR S AR .

Install the filling pipe and connector(M8X1), prepare for the oil filling and draining.

KA WA AER O, EmmE SH M EARS Gl R AR AR [ i

SR 0.03Mpa, ABEEEMER T SIEE ARz . i X THRhE,
AIEAR R IAG DL T 128 I1 MR 2 Rl .

Use the oil gun to fill oil from the filling port, the amount of oil injected equals the amount of oil

drained(the drained oil should be caught and collected in the waste oil tank), The injection
pressure shall not exceed 0.03Mpa, and the factory air source shall not be directly used as the

fuel gun power. If the amount of oil injected exceeds the amount of oil drained, the extra oil can be
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remove by moving joint J1 with the plug removed.
(@) BEEZRMAE, 2L (MBXL) . (HEKIRLUALYRRER 5699 HH KA H BSR4 H )
Clear the extra oil and install the plug (M8X1) . (Apply Loctite 5699 sealant or wrap adhesive tape

to plug thread)

J2 B 5 E R (3% 3.2)

Joint J2 lubricant feed and replacement (refer to Diagram 3.2)

Jgﬁhé %2 J2 joint draining port2

Jz%hfﬁ %] J2 joint draining port1

J2% 3 92joint filling port

i

B 3.2 32 il 7~ =K Diagram 3.2 port position of Joint J2

(1) BHLds A BRI 3.4 Proslc E, VI s S b THOOIRES , BOR VM HATHE sk .
G AR BCGHREM 38 S N AT, ARG K ATl ] e 51 L b

s D
Move the robot to the position shown in Figure 3.4, cut off power supply, remove the plug of the
filling port and the draining port. (Note: It is forbidden to feed oil before the plug of draining port is
removed, or it may cause motor failure or oil leakage.)

(2) A ik (MBXL) , AR SR .
Install the filling pipe and connector(M8X1), prepare for the oil filling and draining.

(3) RATHARMEM OvEw, EmmE S MEAS (He a0wEE R RmiRR AR , &
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SEAARREE 0.03Mpa, ARREBEMATL RIEERMEHEI A AEmE R THEh R,
FIAEAR B G O T 183 J2 MR 2 R .
Use the oil gun to fill oil from the filling port, the amount of oil injected equals the amount of oil
drained(the drained oil should be caught and collected in the waste oil tank), The injection
pressure shall not exceed 0.03Mpa, and the factory air source shall not be directly used as the
fuel gun power. If the amount of oil injected exceeds the amount of oil drained, the extra oil can be
remove by moving joint J2 with the plug removed.

(4) TEHEZRMIR, Z3HEIM8XL). GEKIBLULIRIRTR 5699 F R EE LR )
Clear the extra oil and install the plug (M8X1) . (Apply Loctite 5699 sealant or wrap adhesive tape

to plug thread)

I3 B EAN R S E B (%5 3.3)

J3 joint draining port2 J:ﬁgﬂ; jé %2

J3 joint draining portl JSﬁ}E }Eb %]—\

J3 joint filling port JS‘J‘\ jﬁ%

B 3.3J3 &l O R&E Diagram 3.3 port position of Joint J3

(1) KWL ABBFIK 3.4 ProsloE, VI el S b THORCIRES , BN VR H AT H sk
(e PAELEAR AR 3% SR HEATVE M, ARECHR 8 KR #EAT T B8 51 L P
1R/ )
Move the robot to the position shown in Figure 3.4, cut off power supply, remove the plug of the
filling port and the draining port. (Note: It is forbidden to feed oil before the plug of draining port is

removed, or it may cause motor failure or oil leakage.)
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)

®)

(4)

M)

@)

®)

R sk (M8XL) 5 AR S HEM .

Install the filling pipe and connector(M8X1), prepare for the oil filling and draining.

KA WA MNEER O, EhmESHREAS G AREE A R R AR , &
SESAGETE 0.03Mpa, ABEEIEMH T SIEEAMARSIA. i E R THRhhE,
FIER 2B ARG B T 183 I3 HhFkEER 2 R I .

Use the oil gun to fill oil from the filling port, the amount of oil injected equals the amount of oil
drained(the drained oil should be caught and collected in the waste oil tank The injection
pressure shall not exceed 0.03Mpa, and the factory air source shall not be directly used as the
fuel gun power. If the amount of oil injected exceeds the amount of oil drained, the extra oil can be
remove by moving joint J3 with the plug removed.

L ARG, R34k (MBXD) o CERRSULIRRER 5699 T AR ERE B K )
Clear the extra oil and install the plug (M8X1) . (Apply Loctite 5699 sealant or wrap adhesive tape

to plug thread)

BRI B R R ESTHIP 3R

Steps to release residual pressure in the grease tank:

THHZ IR T P b R IUOR AR S 72

Follow these steps to release residual pressure:

FTOT 5 EORETCIE 1 R A P B A IS 0 e et 083, 7R Ml R 22 2€ [l A, DA G i H R
HER Rl @

Open the oil inlet plug of the residual pressure shaft in the grease tank to be released, and install a
recovery bag under the oil outlet to prevent the outgoing grease from scattering.

RSN, AL N BB A R K IE ) Va1 S s SRR R, AR A, 1000658 FE Y T
NIELLIEAT 1h;

Start the robot and call in the single-axis motion program of the robot to run the maximum range of
motion of a single axis, so that it can run continuously for 1h under full load and 100% speed;
fEIENLES NIBATRER, LS MEEIR R B, SRR Hde ERIERE

Stop the robot from running the program, stop the robot at the origin position, and turn off the enable
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on the teach pendant;

(4) iNZE)a, PrBRARhEm DAk GERTRIRIRE ), JREIEE SR, 1520 B i i
S SO (o 1) SN 6 Y L NP WNDA =4 A T
After confirming the safety, remove the plug at the oil injection port of each shaft (the plug needs to be
coated with sealant), and when disassembling the plug, do not face the plug directly to prevent injury
to personnel caused by high-pressure and high-temperature oil injection.

(5) MWRIEFFIT)G 3~5 FVJm HBIT R, A AOIARAT TG PR ZE A [
Re-tighten the plug after 3~5 seconds after disassembly, and clean the oil around the plug with a clean

rag.

3.4 HHRARK4EPPRFF Maintenance and upkeep of fisheye bearings

& 3.4 Mg N A4kt FRBEAZEYERAL  Diagram 3.4 Robot body fisheye bearing maintenance parts

Ty BRATL s N ) i R 7 5 2 8 I HEAT IR R R 9P DR IR, 75 SEHEAT W R OR TR TR L RE 8 A
TAEFF S . CRIRN AT

The fisheye bearings of the palletizing robot require regular maintenance to ensure their smooth
operation and improve their durability. The maintenance content is as follows:

a.T7 Vi P AR A R T DAL ) B BT o TR AR AT DA 25 BR AR AR RN, AT 3 4 38 N\ 2% o M S
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o P 40 5 )R

a. Clean the surface of the fisheye bearing and the surrounding environment. Cleaning the surface can
remove dust and debris, thereby avoiding issues such as impurities and corrosion wear.

b AN P o A R AR At e (5 P T DA By D BEREAT R 5, R ORI IR TARIRES
— R, ETE SN H IR R A R IR A RO TR R AR

b. Add lubricating oil. The use of lubricating oil in fisheye bearings can help reduce friction and wear
while maintaining their normal working condition. Generally speaking, the lubrication oil addition cycle is
once a month. Lithium based grease can also be applied to the smooth surface of the fisheye bearing ball.

cAI A MmIRAR . EHIRE E IR R RIRES, AR IS, BORSEE O, NAZH) .

c. Check the fisheye bearings. Regularly inspect the condition of the fisheye bearings. If cracks,

damage, or other issues are found, they should be replaced immediately.

3.5 HJhE# Replace Battery

AT FEA LA NAAR HA LG Rt o B K D R

This section focus on the battery position of the robot motor encoder and the replacement steps.

BLES ANAAR P I, Bifg—AEHEAT e BEAMILES N L I A 5 F b i Iy o 0 B e e i .
i S L A AN AL T S A R AR

The battery in the robot body should be replaced every year; In addition, the battery should also be

replaced when the encoder battery alarm occurs in the robot. Contact us for replacement of battery or any

doubt.
EHHIB AT R LA A%, Bk B i & Bk
To avoid zero loss, please return the robot to zero before replacing battery.
BEE AL, AL L

Be care not to squeeze the cable when install the cover plate.
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M)

)

®)

(4)

Q)

(6)

()

LR
Battery seal plate

B 35 HEMfrE Diagram 3.5 Position of battery

IR

Replace steps:

L NI A, $5 TALES N SR, AT RIR:

Return the robot to zero and press the Emergency Stop button, don't cut off the power supply;
P T R E AR, o H

Remove the battery seal plate and pull out the battery;

$RT 1H Fe

Unplug the old battery;

FE T HTBAR NI S, TR 28 N3 L LR

Insert the new battery into the plug and put it into the battery jar of robot pedestal;
P2 AR

Reinstall the battery seal plate;

KA NE SRR ER

Check the existence of zero;

B TS 0 R YN R 2 i S N IR Y 0 R

Where the battery is replaced during power-off, or the zero is lost after replacement of battery, please

re-check the zero.
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B 4 L BT AL N SRR o] 228 i ol S it 5 e TR R B A E R ER, SR ET
3.6 HEATRON . AR A SRR IE I R KA

Where the zero is not returned before battery replacement or the robot loses zero due to other reasons
after battery replacement, please refer to section 3.6 for proofreading. Please contact us for the battery

model and specification.

3.6 EERXT Zero calibration

K FEN DS NFT R BRGNS HELAE, HLas NAEL) 1T, CLMUFRE mirmxs,
APLE NIRRT G E, HENLE N EREATHUNE S AR . HSR-MD410-1500 #lds A
PRAE i RN Z & 3.6,

This section focuses on the zero reference position in case of zero loss of robot, The robot has done
the mechanical zero proofreading before it leaves the factory. In case the robot loses zero position due to
fault, the robot needs to be re-calibrated to the mechanical zero. For zero calibration of standard robot

HSR-MD410-1500, Refer to Diagram 3.6.

T RUREOT I Ti5 H4 Tk EE  ZR AIk
Please set the speed to low speed during zero calibration.
T E REI G R ALA N sl FE T R 2T,

During zero calibration, please prevent the hand from being pressed by robot motion.
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J3 i
J3 joint zero

J4 % R
J4 joint zero

J2 joint zero

| [: | - }

=il
*
=

[ [@,&) | .
i L H
\' tenagpess il J1 joint zero
IS

B 3.6 KRZEE Diagram 3.6 zero calibration
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4 whEEAFE Failure Treatment

4.1 HEHREFRFKGE Methods to Investigate Reasons of Failure

Blae N veit B 2508 B RE A A W AE O, rT DAL RV e, JFSL B bis4T . RIfE 4N
B, TR T EROIRE T, X 2Rk stistT
The robot design must meet the following requirement: the abnormality can be detected immediately
as it occurs and the robot is stopped. Even so, running is forbidden because the robot is still in danger.
HLAS N A BEAT G 2% e 0
Robot failures fall into several conditions as follows:
(1 —HRARRE, BB ARIETH.

Once this failure occurs, the robot can't operate until it has been repaired.
() RAMEE, TBCE B R, T KRS AT I i
Once this failure occurs, the robot can continue to operate after some time.
(3) BIfsR A, WG i OFF, U SUn] LA AT i i .
Once this failure occurs, turn off the power, then robot can operate.
(4) B AEw R, SZEDmE AT DL OB AT i) e .

Once this failure occurs, the robot can operate again immediately.

(5) ARMLas AA LY, Mt 28 Ge il i b 3 BOH L NS 8 sl R 1t
Failure on robot abnormality caused by system-side failure.

(6) FEIHLE AMIEIHE, BRGNS H S E R .

Failure on system-side abnormality caused by robot-side failure.

JEHZR2) ) WM, HERBRRANE. mH, EERNERS T, IEZZ4M TRITH
LW AR SR BRI . R, 7R IR, 1B 04k Ekia e, NSL R SRSz M E B I
RAEME NG, i S s SR R B A HE . Bhhh, BRI e A AR AE Hr, JF ST
AUISEPATI e R R . B, 2 SEHEHURAE .

In condition (2), (3) and (4), those failures will recur definitely. Besides, even the experienced

engineer cannot find the failure cause easily in complex system. There, please stop the robot when failure
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occurs, and contact security operator with prescribed training, and let them to investigate reason and repair.
Besides, these content should be added into the operation regulations, and establish a complete system that
can be effectively implemented. Or the accidents can occur.

UG NS B R AR R, SRR B IR, AN S RIS iR
PS8 s . Oy 7 IR R, EE T B ER IR, IR IR R T R
I

When abnormality occurs in robot motion or operation, if not caused by controlling device, check if it
is caused by mechanism fails. In order to clear the trouble quickly, first need to investigate the situation,
and define the failure is caused by which part.

B 15 W T RE?

Step 1 Abnormality occurs to which joint?

HORET AN I R IR . SR R B AR I LA, R

First need to know the abnormality occurs to which part. If cannot decide by apparent abnormality,
should investigate

A T R T R

the part with abnormal sound;

A To e RIS

the part with abnormal heating;

A6 0 H 3R] B2 )P A 55 A7 L HEAT R

the part with gaps, etc.

528 W EAERF L

Step 2 Abnormality occurs to which part?

FI R A S A, SO AR — N S BUR W ARE R R . — AL ST RE S th 2 AN AR
SE . WP GRE R AT R 4.1 R

After defining the abnormal joint, investigate the abnormality occurs to which part. One phenomenon
may be caused by multiple parts. The figure 4.1 presents failures and causes.

B3 R

Step 3 Treatment to Failure Part
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HIB I F RIS, 2 4.3 i Tt T A 8. BFANERE, XN FTE a7 RBCo 5RA
ERRA XA RS

After define the failure part, process it with methods in figure 4.3. When the cause is unclear and it is

unclear how to take countermeasures, please contact our company's service department.

4.2 WHEIRFZMIERE Failure Phenomenon and Causes

MR 4.1 s, — MR TR E S A REA- 3. FiL, T AR — R AH5E,
HSHERRIAZE
As table 4.1 shows, one failure phenomenon can be caused by several parts. So, please refer to the

following content to define the failure part.

x 4.1 HERNEAMEE Table 4.1 Failure Phenomenon and Causes

JR R Failure Part
FHCE L FAL

PR i B Reducer Motor
Failure Explanation
k=4 [VE 1]
Overload [Note 1] ° °
fr BAmZE
Positional deviation ° °
REFW
Abnormal Sound ° °
BBIIRED [ 2]
Vibration in motion [Note 2] ° °
fF1ERF #3h [ 3]
Shake when stopping [Note 3] °
W E R
Joint fall naturally ° °
FH R
Abnormal Heating ° °
wEME. KiE
Mis-action, out of control °

[ 1] S8 s LAUE AU VE i BRI B R
[Note 1]: This phenomenon occurs when the load exceeds the rated specification range of the

motor.
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B 2]: SRR RS IR .

[Note 2]: This phenomenon means vibration during action.
[ 3]: EVUNEEHALE A B R B RS BRFIE

[Note 3]:This phenomenon means repeated shaking at stop position.

43 ZANBIERKRE R A Check Method and Treatment for
Each Part

4.3.1 JEIEHN. Reducer

CENLIRIA 27 B IRBN . RE AR . WA, RURIERIER, SRR, WERE, Bl
WRINILR, e M E e TEsE KA E 2

Reducer will produce vibration or abnormal sound after damaged. And this may impede normal
running, and cause overload, abnormal deviation and heating, and complete inability to move and position
deviation.

(1) fu#&J7i% Check Method

LA P AL P R ok & IR Hh ok B G iR EETE 1000ppm AR A A ER AR A5 R AT
REME.  (BEz¥ 5, 000 /NN ERAERE —4F, THIERGENLIETE RIS, A%
S A R BE DAL, TSR R A A A RS AR

Check the concentration of iron powder in reducer grease: where the increased concentration of iron
powder exceeds 1000ppm, the internal damage may occur. (Please measure concentration of iron powder in
reducer grease at the interval of every 5,000-hour or 1-year operation. It is necessary to alter grease or
reducer when the measuring result exceeds the standard value, please contact service department of our
company.)

KA IR NS HORZS . IR ML, TRk i — i, W SERuENLR 577 E R, 57
(L=

Check the operating condition for the reducer: detach the reducer, turn the input end of reducer by
your hand, check the reducer for any jam or abnormal sound.

KA RENIERE: BEREEERE BT 10° B EAT A WL 2558

Check the temperature of reducer: where the temperature is 10 higher than the normal
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operation, it can be basically judged that the reducer has been damaged.
(2) 4:#777% Handling Method

T SRR L T SRR AL R R 2, TR S HE IR R A A R RS ER T

Please replace the reducer. Due to the complexity of replacing reducer, please contact our company's
service department if needed.
432 HHL Motor

AL, SIS SR8, BN IRAEIERFI G WHh, IR KRR
WA BT I RS RE R (I SAH ], AR R RIZERR B, BRIk, B[R
BEAT IR AP G AR A

Abnormal motions like shaking when stopping or vibration during motion can be defined as motor
abnormality. Beside, abnormal heating or sound can also occur. Because the phenomenon is the same as
that when the reducer is damaged, it's difficult to define the real cause. So please check the reducer and
balance cylinder components simultaneously.
(1) A& Check Method

REALREES. RERKRIIR.

Check for any abnormal sound or heating, etc.
(2) AP 7575 Handling Method

RNl BTSRRI E S, HEMAHER AR AT RS T

Please replace motor. Due to the complexity of replacing motor, please contact our company's service

department if needed.
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5 M Appendix

5.1 MlEs A& H 3 Spare parts of the robot

" BEEN
R kg ¥ A BE
e . Referred
Name Specification Unit Number
chapter
SRALES LM N
encoder i 4 3.4
single
battery
BEE R B 9101 Hl
T 2 ABENLIE N e
WL S R
Derunbao Lingwei Cc 500 3.3
grease
9101 robot reducer
lubricating grease
EHIB 53R 5699 b2 .
sealant Loctite 5699 single
BREUB SRR 243 X 1
threadlocker Loctite 243 single

5.2 WR4T#'E 68 Screw Tightening Instructions

FEYE R IEPLE NI, BRET 3T SRR DA E R THZ 7 5 SOREAT R, R ET 7 5K 0 s ™
2K 5.1 Fral 5 .

During overhaul and maintenance, should use torque wrench to tighten screws by cross method; the
tightened torque for screws must comply with data shown in Figure 5.1.

TR X E BT R A R UR T, il 5.1 . $TRI R 2 B BB T .
PO 37 30% /A7, B U TR IR 80% A, B = ICRIE : $7 K JIAE ) 100%.

Cross method: tighten the screw in the cross, as shown in the below. Tightening should be carried out
in multiple stages. Initial tightening, tighten by 30% torque; second tightening, by 80% torque; third

tightening, by 100% torque.
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3

Bl 5.1 +538 Xk &E Diagram 5.1 Schematic diagram of the cross method

WRET 222¢ R R I

Screw Installation and Precautions:
(1) RERTESIRET IR BEH%, L ZRGUPUIRET .

Obtain the screw as required and check their appearance before installation.
(2) BRETSRE N T AEMRET B ARG IX 2 BT S OR K B R AT, BT 50 S FERRAT A B B i
Errid, WK 5.2 Fis.

When tighten the screws,make marks to distinguish the tightened and not-tightened screws. After

tightening, mark both the screws and fastener, as shown in the below picture.

B 5.2 Pifatrid & B Diagram5.2 Schematic diagram of anti loosening markings

(3) A THRENZ IR H R (R R B 5 SR ) R EN R 22 IR SR AR ) N HLR 5
[ R DAL i | (o B i ] K BT A ) AR R ) 2 VR BIVER 57 S i R 2
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Discard the washer (spring washer and disc spring washer) after it has lost its elasticity after lots of
removal and fastening, and replace the fixing washer of reducer (i.e., spring washer and disc spring washer)
after it has been disassembled for 2 times.

(4) MRETAESRENE F 2 U5 O IURET IR SR R PR 55 o

Discard the thread-damaged screw after repeated use
(5) HURET T MR AR, R IR BARSL R, TCVEGREAT RGO, 9By IERET 4T

T ECFTINTIRET, D AURHIRETIR Y, #H S35 — R

When fasten the parts with screws, if the screw get stuck in the hole and cannot move forward, to

prevent the screw from slipping or breaking, must unplug this screw and use another one.

5.1 BB4TIT'R/14E  Table 5.1 screw tightening torques

BRET 552 8.8 4% WRETSE L 12.9 2
Wik ﬁ‘{ﬁ?ﬂg{g\; (r:‘ grade 8.8 screw of grade 12.9
Specification FAAEVEE Nm | ARdEHAE(E Nmo | FA5ETERE Nm
Standard Torque
Torque Range Value Torque Range
Value
M3 1.2 1.1~15 2 1.6~22
M4 2.5 2.2~35 4.8 3.8~5.7
M5 5 3.2~44 9.3 8.4~10.2
M6 8 7.4~11.2 16 15~18
M8 20 16~26 42 35~53
M10 40 36~52 80 74~88
M12 75 61~94 129 120~138
M14 120 97~150 205 195~-220
M16 200 170~230 380 320~425
M20 370 310~430 550 490~610

TE: HRATERA ORI, TR IS 14 8.8,

Attention: If the screw connector is made of aluminum, tighten by the torque required in 8.8 grade.

5.3 R Application of Sealant

(1) xS b ) 3R T AT T e AN 4
Clean and dry the surface to be sealed
©  HARREE SR, BREKAE,

Blow away the dust on the surface to be sealed.
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@

®

B ) 2 R I i, PO A 5 o 7 P AT B BRI R 7 o

Degrease the mounting surface to be sealed, use the cloth with detergent or directly spray the
detergent.

AR

Blow dry the surface with gas.

(2) JEnEEE R

@)

Apply sealant

O WA ZISRMRTIERA CERBRIEYET, mRA, BHRETERT) .
Make sure the mounting surface is dry and with no residual detergent (if any, wipe it out or dry

it).

@ fERM EFENEER, FEERERS, T8I BRI
Apply sealant to the surface and waiting for it to soften (about 10 minutes). Using the spatula to
remove the softened sealant.

gL

Assemble

© AT B IE R ARTEAETEINE B IRy, RN G, NI E . EE, AE
PRI B B . AR TR B, [ EETIR
To avoid any dust on the surface applied with sealant, the components and parts should be
installed as soon as possible after application of sealant. Please don't touch the sealant. Any
destroyed sealant should be applied again.

@  wHTEEIMMIGE, FRET AR PR E e, %R RN
After the parts and components are installed, fix them quickly with screws and washers to push
the them closer to the surface.

® AR, AE LIEE, X Ry BT AT RE R . LR N

JEEERR D 2 /NN JE AT T .
Before applying the sealant, please don't use the lubricant because it can lead to leakage.

Lubricate the reducer at least 1 hour after installation.
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