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BiS Preface

RRg &M EFNE AN B & B R BUEbim/Arm & 516 B BB EENLEE A

Thank you for buying & using our company's light series EbIm/Arm of 6-DOF
collaborative robot.

Eblm/ArmZA R 4t R E B
Schematic diagram of EBLM/ARM ontology configuration

Ebim/ArmAFIH [ ARA X HERERRULIZIT, ERERALEZAONRARSE. AP
AIIRYE Ebim/AmESRHMNNAREFED, FXETECHNSR AR RS, 1,
Ebim/Arm HlBE AECA TR W RZERERFE, AATEILF BERARIFZANEZ
ITIRTS, MBARITESITEIRE, BURIETEENE, MAMEAT KFRNA
B TR

Ebim/ArmZFIASKENEARNL (8) ARATMENE—RKEERECHHERRWL
MERLERA .
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The Eblm/Arm family of robots uses Modular design, developer-oriented robotic systems.
Users can develop their own robot control system based on the application programming
interface provided by the Eblm/Arm platform, in addition, Eblm/Arm robots are equipped
with a dedicated programmable operating interface, through this interface, the user can
observe the running state of the robot in real time, make many control settings for the
robot, and also do off-line simulation, which greatly improves the work efficiency of the
practical application.

Eblm/Arm series is the first generation of intelligent light-duty 6-Dof modular cooperative
robot, which is introduced by Ti5robot Technology Shanghai Co.,Ltd. .
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KEAX#iRR Copyright Notice

RRFMEHITREMZIE, BERENATKHIAERRES. XFRPHAETR
ERNMBTE, MABITEM. NAFMPATEEAPEMERIER, IEERAF
MREPRR~RMSENEINNEEGE, KENBRARR (£8) BRATRMA R
R Bk EA~RE, BREAFR. FREFEFM, UETUARNREIZMSE.
AFEMPARAERRBTIESE, BFURBINIMAE. AFRAKENFZARE (£
B) BRQBEEVS”, EFEKREN[ARE (B8 ARAFVBEFT, FEEEN.
SRR EFIHETAEMEEAER.

Copyright © 2020-2024%5KENs8 AR (L£38) BIRARIRERANF.

The user manual will be reviewed and revised regularly, and the updated content will
appear in the new version. The contents or information in this manual are subject to
change without notice. Ti5robot Technology Shanghai Co., Ltd is not responsible for any
errors or omissions that may occur in this manual, or for any accidental or consequential
injuries arising from the use of this manual and the products mentioned therein. Please
read this manual before installing and using the product. Please take good care of this
manual so that you can read and refer to it at any time. All the pictures in this manual are
for reference only. Please refer to the goods received. This manual is the exclusive
property of Ti5robot Technology Shanghai Co.,Ltd., without the written permission of
Ti5robot Technology Shanghai Co.,Ltd., it shall not be copied, reproduced in whole or in

part, or converted into any other form of use.

Copyright © 2020-2024 Ti5robot Technology Shanghai Co.,Ltd. . All rights reserved.
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= H/ A Disclaimer
EREHREREBLIEANLESAREFEHA P FMP AN EXEERRE, N =RmREFRIEED
HEM. UTEASHNBEAERRETEEA:

If the defect of equipment is caused by improper handling or failure to follow the relevant
information described in the user manual, the "Product Quality Assurance" will be invalid.

Failures caused by the following conditions are not covered by this warranty:

1. AHEIWRESRIZAFPFMERERRR. 8%, EEEMITHIRE;

Does not meet industrial standards or does not install, wire or connect other control
equipment correctly according to the requirements of the user manual;

2. fERESEEBLRPFMRASSRE;

The specifications or standards shown in the user manual are exceeded during use;

3. BAF@mATHEEUIEIE;
Use this product for purposes other than specified,;
4. FHRAXMIEMEBERFAFMREEEE (5. BE. £5F5);

The storage mode and working environment beyond the specified scope of the user
manual (such as pollution, salt damage, condensation, etc.);

5. HBTEHMAHSHH~mIRE;
Product damage caused by improper transportation;
6. FERHESEHVIRIR;
Damage caused by accident or collision;
7. REFFRERRELTIME. MHE;
Install non genuine parts and accessories;
8. HENEHIRARE: (U8 BRARSHEEESEMEUIINIE=FXRRFREHHITSOE
v IR UEIE SEAVIREE

Damage caused by modification, debugging or maintenance of original parts by a
third party other than Ti5robotics (Shanghai) Co., Ltd. or its designated integrator;

Fire, earthquake, tsunami, lightning strike, gale, flood and other natural disasters;

10. E#RIERLASMESKERIB[ AR (138) ARARFESHRIEE;

Failures not caused by Ti5robotics (Shanghai) Co., Ltd. under the above
circumstances;

11. UTNERABETRIETER -
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The following conditions are not covered by the warranty:

o JIAIRFE - HEAS IR HER.
The production date or warranty start date is not recognized.

o R AEREIBAIEX.
Changes to software or internal data.

o JUERIIMPESEMPETEZHRENFZARR (£8) BRARIR
7l
The fault cannot be reproduced or can not be identified by Ti5robot
Technology Shanghai Co.,Ltd..

o TERGHEIRE. EMKIIRETEIENRARE (B8 BRARFE
Ak BiEPERARR,
Use this product in radioactive equipment, biological test equipment
or in dangerous applications judged by Ti5robot Technology
Shanghai Co.,Ltd..

RIE=SREBRIED, ARNBARE (18 ARATIRMELHE L S0~ RnEMme
o IR RSB T BRI«

TR RS RHE R RE, SRETRTEMXEHIE S EHIERARER, )
RHRARE (58 ARARAAEBREXEBRSE. I, SKENRARE (58 ARAF
Xt AR = e A BT R EIER E S E R R BEX SR,

According to the product quality warranty, Ti5robot Technology Shanghai Co.,Ltd.

only guarantees defects and defects in products and components sold to distributors.

Any other express or implied warranties or liabilities, including but not limited to any
implied warranties of marketability or specific use, shall not be assumed by Ti5robot
Technology Shanghai Co.,Ltd.. In addition, Ti5robot Technology Shanghai Co.,Ltd. is not

liable for any form of indirect damage or consequences arising from the products.
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FEmREHRIEFP Product Quality Guarantee

Ebim/Arm #1332 ABH 12 1B BIRRIEH.

HINMRERHAKERANERG 12 MAA naiEEiiEl KA EE 156 MF),
MEFESM A RETBEYEREE, KRS ARR (B8 ARARNEHRGENZERAE
¥ LASE R 4EIE AR X BB 1

WERBIBEERENFAR (L8 ARATRANGETEAHHIFTBRYAKREIE AR
(E%B) ARARMA.

MBFREETIERENA, SRENSZARE (158 BRAFIREEE PSR4
1B RRLR.

FERIEHRSN, MRIRFLIERRE, SKRMSARE (B8) BRATAFAIEBRILL SR EMR
EERR, BlanE RS H At IR IE R A RER .

Eblm/Arm robots have a 12-month limited warranty.

In the event that defects arising from poor manufacturing or materials occur within 12
months of the commissioning of the new equipment and its components, including a
maximum of 15 months for transportation, Ti5robot Technology Shanghai Co.,Ltd.shall

provide the necessary spare parts to replace or repair the relevant parts.

The ownership of the equipment or components that have been replaced or returned to
Ti5robot Technology Shanghai Co.,Ltd.. is owned by Ti5robot Technology Shanghai
Co.,Ltd. .

If the product is no longer under warranty, Ti5robot Technology Shanghai Co.,Ltd.

reserves the right to charge the customer for replacement or maintenance.

Outside the warranty period, if the equipment is defective, Ti5robot Technology Shanghai
Co.,Ltd. will not assume any damage or loss caused by this, such as production loss or

damage to other production equipment.
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—. % Security

1.1 &4 Introduction

ARENBTIRIENB[ASINRE ARG NIZETFTHREEMNMAE. EKRE R PBIUA
HINEAFM, SEETMFRANASFTEEAEEHSET. ATIRAREERE R
BKX, ERAARFTERMARBERXEMN, FEETFHTAFMHIITEREKR. BRR
ERREEERANNLZEERHRETFTUMNBAREME 1ISO 10218,

This chapter describes the safety principles and specifications that should be followed
when operating a robot or robotic system. Users and integrators must read this manual
carefully, with the content of the warning logo needs to be focused and strictly observed.
Because of the complexity and danger of the robot system, the user needs to fully
understand the risk of operation, strictly comply with and implement the specifications
and requirements in this manual. Users and integrators should be fully aware of safety

and comply with the Industrial Robot Safety Specification 1ISO 10218.

1.2 R2ERIFE Safety Warning Sign

AFMPERRENAS, ERATERGESHITRAE, FMPAEXETRENIRAE, &
TEEAR, FHWLET.

The safety-related content in this manual shall be explained by the following warning
signs. The instructions on the warning signs in this manual indicate the important content,

which must be observed.

=& 1 Er#rRi1EE  Form 1 Warning Label Description

Fri& Sign AR Introduction

B3I R RRMARIER, MBETEE, TSRARGTS

RETEHE.
FHER! Can cause dangerous electricity use, if not avoided, can
Caution: lead to personal injury or serious damage to equipment.

Electricity!
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ARSI AR IARE, MREMT, TERARGE.
May cause dangerous thermal surfaces that, if touched,
BE! may cause human injury.

>

DANGER!

BI85 2 EberiE, mRNES, ISBARRETH™ES
=

An imminent dangerous situation, if not avoided, may
result in death or serious injury

it
wll Bl
< oy
[533

TEMPERATUR
-E DANGER!

HRESIABIMARER, MRTEE, TSHARGE
KR EFEBRIR.

Can cause dangerous electricity use, if not avoided, can

>

EE! " ) .
lead to personal injury or serious damage to equipment.
WARNING!
ARSI A BIMIIER, MRTER, ISBARGERR
BEERIT.
RICBRMFSHED, REEKER, BBELEEX
ERAFTREM
A potentially dangerous situation, if not avoided, may

result in injury to personnel or serious damage to
equipment.

CAUTION! Matters marked with such symbols sometimes have the
possibility of significant consequences, depending on
the circumstances.

RICBEMFSHEDR, REEFER, ARSBLEE
AREROTEEN, MRTER, ISBARGEIRER

>

iR
Matters marked with such symbols sometimes have the
7y ! possibility of significant consequences, depending on

the circumstances. If not avoided,may result in injury to

CAREFUL! .
persons or damage to equipment.

10
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1.3 &FEEHEIN Safety Precautions

1.3.1 #iA Overview

FHESRIFERAAREAGISESUIN R £HEKE. ARFERIZRAPEN REEX
MirH AT ERHMREEDN. AFMHP, RNREMEZHER, ERATAERSHT
REME, FRABAREMEE T A LUSEY B LA AT REEB#KIT R T3k

This manual contains safety measures to protect users and prevent damage to
machines. The user needs to read all the relevant descriptions in the manual and be fully
familiar with the security issues. In this manual, we try to describe various situations, but
because there are so many possibilities, it is impossible to keep track of all the things that

can not be done or can not be done.

1.3.2 EFZ4N Instructions for Use

EERBHIBABNBFARGHEEZERHAEEATERER, HtReEXERE
FMOEMEBITUNER. A2, BATREEEER, EXFENAS, FERFEBA
ot

The following basic information needs to be understood and followed when starting a
robot or robotic system for the first time, and other safety-related information is described
elsewhere in the manual. However, it is not possible to cover all aspects, in practical

application, the need for specific analysis of specific issues.

BHWIRBARAPPHERMITCLENBZAR BRI E
Please be sure to install the robot and all electrical equipment in
accordance with the requirements and specifications in this

manual.

HEERERANFIARBNE AT FEXN R AREGIFRGHIT
MEMRFUGE .

DANGER! It is necessary to carry out preliminary test and inspection of the
robot and its protective system before the first use of the robot and

its production.

11
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BRXBHNRGEFREZH, PTAREREMRGRETE, BRIERS
ZE EERNEMEATHRIR. RRENPERNRIEEFEERK
WXBYNLEE=NEFE, LINRRAENRZEIE.

Before starting the system and equipment for the first time, you
must check that the equipment and system are complete, that the
operation is safe, and that any damage has been detected. This
test should observe whether to comply with the national or regional
effective safety production regulations and regulations, must test

all safety functions.

AR ERRAMAENZSSHMAFIEF2EMRN, HEM
BB TIEER. FEREFRENSTARBHNARRKRESIR
£IhEE. RAABE2HBFANZTENK BEXRZERANEFEER
EEAN.

The user must check and ensure that all security parameters and
user programs are correct and that all security functions are
working correctly. Personnel qualified to operate robots are
required to check each security function. The robot can not be
started until it has passed a comprehensive and careful security

test and has reached a security level.

S BFARKTERFWETRGE, FHERETEEANEITA R
B ficR.
Once the robot has been installed and built, a comprehensive risk

assessment should be conducted and documented.

HEARIFAIMARKREENENZESH, HAZERNERS
ETERBI LRI ARENSHRELRESH . REAYENE
, MXIWREIREFEW .

Security parameters are set and changed by authorized personnel,
using passwords or isolation measures to prevent unauthorized
personnel from changing or setting security parameters. Once the
factors of safety are modified, the relevant security functions need

to be analyzed.

12
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MBAELEENHESITAESFERLT, AR TEIEAX,
1= LEHLER ABNE.

In case of an accident or abnormal operation of the robot, the
robot can press the emergency stop switch to stop the robot

action.

Eblm/Arm ZFIMBAZXTHM=XTARKRERNE, HERE
MEBRALES, VAR EFEEB RS, SR XY EE
PR ATF 10s.

EbIm/Arm series robot is equipped with brake in the joint module,
keep the robot posture when the power is cut off, do not interrupt
the power supply system frequently, it is recommended that each

switch-on time interval should be more than 10s.

LHBARGNIZHEEEENEREPE~ERE. NIFEAEET
{ERTERMIE LE TAERT, IENZERIES IR A

1. The robot body and the control box generate heat during
operation. Please do not operate or touch the robot while it is

working or when it has just stopped working.

BiaEk!

2 IR IRH F R — N, HLBEAA LA TR,

High 2. Turn off the power and wait an hour before the robot cools
TEMPERATUR-

down.

E DANGER!
3. VI FRMENEHIE & HAL.
3. Do not put your fingers in the heat of the control box.
1FRNBANFENTES ERHHLEMRREL.
1. Make sure the robot's arms and tools are properly and safely in
place.
2. HARNBANFEREBINZTEREHER.

2. Make sure the robot's arm has enough space to move freely.

n -
WARNING!

3.MRHB[ACHIF, BAEH.

3.If the robot is damaged, do not use it.

13


https://www.ti5robot.com/

Ti5SAPFAH - EBLM/ARMZAF ™ ROBO I
Ti5 User Manual - EBLM/ARM Series Robot I

https://www.ti5robot.com/

ATRERLLWHERIEEN /OO L, REFERLLEEN

o

4.Do not connect a secure device to a normal 1/O ports; use only

secure ports.

S.AAREITEMMNLERE (GBINNBAXTHREAE, RER
)
5.Make sure the correct setup settings are in place (for example,

robot body mounting angle, security configuration) .

6. TERBERIFASERASHS. RIRETBANKMRENREA
AR BSE Rl Z 5.
6.Tools and obstructions shall not have sharp corners or kinks.

Make sure everyone's head and face are out of reach of the robot.

7 AEERERAENDEE, XEDREESEMSEYAEIE
NTHNEEE.
7. Any impact will release a large amount of kinetic energy, which

is much higher than at high speeds and high payloads.

8 R RIS R R TR MERR N L FBR. HEH
DREFTLENARITE . HEREDRRIERRE B EME
R EHTH.

8.Connecting different machines may aggravate the danger or
create new dangers. Always conduct a comprehensive risk
assessment of the entire installation. Always read and understand

the manual for all devices used in the installation.

O LNMEENHER A XIHLER A9 P REIE AL SR AR 1 JT A TIUM Y
ek, MR ARNELAFKRBRIMAFFAERRSFM. RN
FAMEMA R BT SRKE), RENFARK (B8 ARQA
JELEFRIE— AT,

9.Do not modify the robot. Changes to the robot may pose a risk
that the integrator can not predict. Robot reconfiguration is
authorized in accordance with the latest version of all relevant

service manuals. Ti5robot Technology ShangHai Co.,Ltd. refuses

14
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to accept any responsibility if the robot is altered or altered in any

way.

1075 MR AZHI, MPREERTEKFER LRI,
10.Before transporting the robot, the user needs to check the

insulation and protective measures.

11 SR AR EETZMEKR, JvORiE, BERiEh
11.When carrying the robot to comply with the transport

requirements, careful handling, to avoid collision

CAUTION!

1. SR/ ASREBE LR AN SR E— R E—i T(E
B, SEZUEF B[ ANR B UARNEAEFHITRE.
1. When a robot is connected to or working with a machine that
can cause damage to the robot, it is highly recommended that all
functions of the robot and the robot program be checked

separately.

2. KRN BFARE (LE8) BRABMNHTIEFHEIMEANR
LHBEM LR NERBIFIRH A R BB RIBTRIE
2. Ti5robot Technology Shanghai Co.,Ltd.shall not be liable for any
damage or personal injury caused to the robot due to a

programming error or improper operation of the robot.

3. AERINBA—EREARA M. BEIAFTIIAEA .

3. Don't expose the robot to a permanent magnetic field. A strong

magnetic field can damage a robot.

1.3.3 AGi&% Personnel Safety

ABITIBRARER, BACMEBRIELASGNRZE, TEINE—REFEEEDN,
BZERRBRIEL AR R EENIER.

When running the robot system, you must first ensure the safety of operators. The

general precautions are listed below. Please take appropriate measures to ensure

the safety of operators.

15
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1. EANBARGHSEL AR IBTIEFENHRER, FTEMBED
o BRIEN B ARNERRKLEARENS

1. All operators using the robot system shall not wear loose clothes
or jewelry. When operating the robot, make sure long hair is tied
behind your head.

2. FgEEzh, ENSEABTBLEERFLE, WAREIEREAN
FAEFFRESTMAEREIEARS. BMEEXHNRTET

W RIZIEH R AR A EENEP,

2. In the process of equipment operation, even if the robot seems to
have stopped, it may be that the robot is waiting for the start signal

and is in a state of imminent action. Even in such a state, the robot

should also be considered to be in motion.

3. N TEMIR LB EZRRAREN R ANMETEE, ERIEE TS
ABEEFTIE (N#F. TEE WaEeE.

3. Draw lines on the floor to mark the motion range of the robot, so
that the operator can understand the motion range of the robot

including tools (robot hands, tools, etc.).

A FARTEN | ABREXEMHILEII Z 2 (Hla, P2 BER. 5
PR , RIPIRMEEREOAE. NIREFERE iR, £5n0n
THRMERYEAL A SR UASN B AN RESE AL 28 AEBIIR.

4. Ensure that safety measures (such as guardrails, ropes, or
protective screens) are established near the robot operation area to
protect the operator and the surrounding people. Locks shall be set
as required to prevent anyone other than the operator in charge of

the operation from contacting the power supply of the robot.

SAEABNBARMEREEEAFESMEEFAT, BILANHED
SR RAFE, BEXTHE). TEDENERTFHHNN R
AFBENRTERER, FEWURESBIRXT.

5. In emergency and abnormal situations such as people being
trapped or surrounded by robots, push or pull the robot arm with

force to force the joints to move. Moving the robot arm manually

16
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without electric drive is limited to emergency situations and may

damage joints.

17


https://www.ti5robot.com/

Ti5SAPFAH - EBLM/ARMZAF ™ ROBO I
Ti5 User Manual - EBLM/ARM Series Robot I

https://www.ti5robot.com/

1.4 REKMIE Responsibilities and Specifications

Ebim/Arm RFIH[AFTUS H IR FAHEBTENIGR, EEAFHATE. FitAFH
ERPHAASMALENRIT. REMBIE-IDTENIRA, EFRESHANX—
TENRGHEDRENREERTMITEML. TEINFARENREMEURTIZIN
FARMMERDN . ERBFEEEMEENEZRENRZEIEMIRENZTEEZH R
SRR MZRAEITRR TG NRITERERBSUERNKREREESZ—, EHE
A S U TARERI TR TR R

Eblm/Arm series of robots with other devices can form a complete machine, itself is not
complete. Therefore, the information in this manual does not cover how to fully design,
Install, and operate a complete robot, nor does it cover all possibilities that may have an
impact on the security of the peripheral equipment of such a complete system. The safety
of a complete robot installation depends on how the robot is integrated. The integrator is
required to conduct a risk assessment for the design and installation of the complete
system in accordance with the laws, regulations and safety norms and standards of the
host country. Risk assessment is one of the most important tasks that the integrator must
perform. The Integrator can refer to the following criteria to perform the risk assessment

process.

4 SO 12100:2010 #iH & £ - T8N - K& 1TE 5 M FER .
ISO 12100:2010 Safety of Machinery - General Principles for Design -
Risk Assessment and Risk Reduction.

€ (SO 10218-2:2011 MBI ASHB/ARZ-RE2EK-F28y: TUHBARGEESE
o

ISO 10218-2:2011 Robots and robotic equipment - Safety requirements - Part
2: Industrial robot systems and integration.

¢ RIA TR R15.306-2014 TMHz8 ASNBARGHRARSE-ZE2EXK., EFEN
KT 75k

RIA TR R15.306-2014 Technical Report on Industrial Robots and Robotic
Systems - Safety Requirements, Task based Risk Assessment Methods.

& ANSIB11.0-2010 &£ ; —REKSE XKL IFME.

ANSI B11.0-2010 Mechanical Safety; General requirements and risk
assessment.

¢ Ebim/Am HlEANNERBFFERBITERRTIATHRE:
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The integrator of Eblm/Arm robot shall perform but not limited to the following
responsibilities:

& TTEMNE ARG M EE IR ;
Conduct a comprehensive risk assessment of the complete robot system;

¢® BAEDNRGHTREERTIR;

Confirm that the design and installation of the whole system are correct;

¢ ERARPRIIEARRZEHE;

Provide training to users and staff;

& QIETERGHIRENE, PRABHERRRERA;

Create a complete system operation specification and specify the use
process description;

& EIUBEHNREHEMN;

Establish appropriate security measures;

* BRRNEEFLGHRELRF;

Communicate the residual risk to the end user;

¢ HENSHEALGRTERFHNRSMERESR;

Mark the logo and contact information of the integrator on the robot;

¢ TFHEBEXKAMXH.

Archive relevant technical documents.

ZFEMESHAMAEREHFENERATESUARENRAR (L58) ARARMFIE,
BfEETRAENZ TR, RMEARERMARGERRETIMRABIRELE.

IENBZARE (B8 BRARBAT RS~ SRR, HELREBAR~ R
HIRA, RABITEM. KENS[ARK (B8 BRARNKBREFMASTHEREN
AR, ERAMESFBRETERIIERERRAR.

All the safety information contained in this manual shall not be regarded as the guarantee
of Ti5robot Technology ShangHai Co.,Ltd.Even if all safety instructions are followed,

personal injury or equipment damage caused by operators may still occur.

Ti5robot Technology (Shanghai) Co., Ltd. is committed to continuously improving the
reliability and performance of products, and therefore reserves the right to upgrade
products without notice. Ti5robot Technology ShangHai Co.,Ltd.strives to ensure the

accuracy and reliability of the contents of this manual, but is not responsible for any errors
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or omissions.

1.5 1R %] Hazard Identification

PR 14 R 5 78 IE 5 15 A BB R AE A R S 1L 38 A Z B P B FE RO Al LUK T 7 I OiR 4%
1B BAEAGRISED BEEPASKEIANREE, R EM. AT ERINEREMIPRENE
ATMERNBBATEERIEITIRITME, UFIEHEXREREE SR TEZ IR

The risk assessment should take into account all potential contacts between the operator
and the robot during normal use, as well as foreseeable misoperation. The neck, face and
head of the operator should not be exposed to avoid contact. The use of a robot without
the use of an external security device requires a risk assessment to determine whether the

associated hazard poses an unacceptable risk.

520 :

For example:

¢® FERARPEPRFENITRITREEERTREERRK;

Possible hazards of using sharp end actuators or tool connectors;

¢ LEFSUNEMBEVURIUEFERRE;

Possible hazards of handling toxic or other hazardous substances;

& BRIEARFIHRBWNHZARES XTI RIERNRBKE;

Risk of operator fingers being caught in robot bases or joints;

& WHSBMARIELERRRK;

The risk of collision by a robot;

¢ NBANEZFI RGN TRABRENEMLFENRRK;

The risk of a robot or a tool attached to the end not being in place;

¢ HFEABYOHSRERE ZERFEERNER.

The risk of an impact between a robot's payload and a solid surface.

SRR IR E KNI R E I X R B AXHINEFR, FE#HEF KK BN

i, LUSKIRFHEZEIZZAVKT. 5EE, FHENSARETRELFERMERRR.
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B Ebim/Arm Hl|ANAMEARZERIHERS KRB ME L PSRN R EM
SESXBIHEESES, 5 Ebim/Arm R FUHLEE AMEMIRIFE X XE R AT REFFREATER
TR B AR A B AR R R AN EMRIR KGR MRER .
IR E AR BRI E B A5 E N A FE A REN A PR A TEZ MR ER, &
B W R BUE S KBS AR e, LUBRR SR KR ERHRX LR, BEERKERRE
AIESZRIKF AL FEREUE SRR RER (NAFE) CaERARTREN.

WRMHFARITERRMRE (B, SERERTARN), KR REHEREEK
PR EAHEEFEEIIMIR 2R E (fI, REBIER) BRARRRERE.

The integrator must measure such hazards and their related risk levels through risk
assessment, and determine and implement corresponding measures to reduce risks
to an acceptable level. Please note that there may be other significant hazards

associated with specific robotic equipment.

By combining the inherent safety design measures applied by the Eblm/Arm robot
with the safety specifications or risk assessments implemented by the integrators
and end users, the risks associated with the cooperative operation of the EbIm/Arm
series robots are reduced to a reasonable and feasible level as far as possible. This
document can be used to communicate any remaining risks of the robot before
installation to the integrators and end users. If the risk assessment of the integrator
determines that there are risks in its specific application that may pose unacceptable
risks to users, the integrator must take appropriate risk reduction measures to
eliminate or minimize these risks until the risk is reduced to an acceptable level. It

is not safe to use it before taking appropriate risk reduction measures (if necessary).

If the robot is installed non cooperatively (for example, when using dangerous tools),
the risk assessment may infer that the integrator needs to connect additional safety
equipment (for example, safe starting equipment) to ensure the safety of personnel

and equipment when programming.

1.6 FiEMHIE Intended Use

Ebim/Arm Hle8 ARRF—RRITAUGEFER, mAEREIBEETR., &&, MLk
BEH. 5. Ebim/Arm #HlEE AN ARIFERERIMERG TER .

Ebim/Arm HlERARBEHRIREFREFE, THITIMEREERE, BETRENEREMIPR
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EMBRER, ENRTEINRTHLRRNER, NENERENREBIFEEN
DUARRI R BEMRNET, TIEARS Ebim/Arm #Hl28 ASERIHITRE S S 2 BIRITREAL
BMEMA AR IEZHNGE, STERNEME (TR, ®&. REF) AN
BIMEM B AN THEZ AR .

MEBAEHB[URNF[ARRT—HRIWVg&ER, TURATERERREEHNNA,
BIERREBEERRTATER:

Eblm/Arm robot is only used for general industrial equipment, such as operating or
fixing tools, equipment, processing or transferring parts and products. The Eblm/Arm

robot is only allowed to be used under the specified environmental conditions.

Eblm/Arm robot has special safety level characteristics and can be operated
cooperatively, that is, it can be used without peripheral safety protection devices,
but only when there is no danger after risk assessment, that is, on the premise of
not using any safety protection devices and on-site induction devices, expected or
accidental contact between workers and Ebim/Arm robot or its end effectors or
components will not constitute an unacceptable risk, Anticipated or accidental
contact with other objects (tools, equipment, surfaces, etc.) in the work area will not

constitute an unacceptable risk.

The robot controller and robot are only used for general industrial equipment and
shall not be used for applications contrary to the intended purpose. The prohibited

purposes include but are not limited to the following:

¢* ATHRZBFRIEAES;

It is used in flammable, explosive and other dangerous environments;

¢ ATHBHIREANEMEYIREE;

Devices for moving or carrying people or other animals;

¢ HATHRAGHETRESFEKE;

Devices used for medical equipment involving human life;

¢ HATHHSMRAHMBEREMARE;

Devices that have a significant impact on the social and public;
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& ATEH. MAFIERINIIFE;

It is used in vibration environment such as vehicle and ship;

¢® ATERIAREA.

Used for climbing tools.
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=\ FEENEE Product Introduction

2.1 AR Product Overview

MBAXGKZRATIERINFZARE ZHEALESHIMES, TEAFENJANE, K
MEE. EHBRTURRBERBZZFIS

The robot body is a mechanical body used to complete various tasks of the robot system,

mainly including the robot shell, driving device, transmission unit and internal sensors.

Efe g Tl #l38 ABE B 248 AEEE, AT EbIM/ArmARFIREFNRE . HIzhRFH
SERBIARSES, KXBRD T AKRFERBIEHISFNELS DY, LIRS TRERBEHIEN
TREMFMFINEES, FIRFRIR T IZBAA .

Compared with the heavy and multi-core cables of traditional industrial robots, the drive
device and brake of Eblm/Arm series are integrated into the body, which greatly reduces
the number of cable cores connected from the body to the controller, improves the stability

and anti-interference ability of cable data transmission, and reduces the cost of this item.

KRN ERNEEMHABREE. ISEANEHRERZANNXTHEEZHES, FRAES
MFEMPNFES, KBEZE, TRIFARKHHLEEE,

The main material of the body shell is aluminum alloy. The motion principle of the robot is
the rotary motion combination of six joints. Kinematics and dynamics analysis are used to

solve the algorithm to complete the desired motion of the robot end.

Ebim/Arm ARSI E B ERTERE . 5 TiRI1E, FRAR2URGET RALKEFME,
AR ARNGERE LI S TFEH BSOS ERTE, BEBEHERAE. BEARMEam
T:

Eblm/Arm series has the advantages of short deployment time, easy operation, safe use
and convenient expansion of peripheral equipment, which can greatly shorten the
deployment time of the factory for automation project transformation and reduce the total

cost of deployment. Specific advantages are as follows:

& BREREE
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ATHEBEBSUFERIERASHERE, FARTERZEHNEANEZBHNLLBE
HRMEAN, RENMSANTREEREABRLITMNNARSKIE. BRIRGERET
LB FEFEBEFHNRIRHITER. FEIRGL, STFEAREGER.

€ Rapid Deployment

In order to shorten the transformation cost and deployment time of the automatic
production line, unlike the traditional robot deployment mode for the transformation of the
entire automatic production line, the products of the Ti5 robot are mainly oriented to the
upgrading and transformation of independent stations. Customers or system integrators

can independently select the adapted end actuators, radars or cameras for use with robots.

& EBRME

EbIm/Arm#L 38 A AR SR R AR BN B AP RIRR BRI — MR TARuE, RERiR
WATRS . HE. RIEKUREMBEERE. HH, ETHENETURHBA SRR
#atE, HEERLR,

¢ Simple Operation

Eblm/Arm robots and solutions can help customers to design an independent workstation
as soon as possible, and install the terminal execution system, stand, camera and other
supporting equipment. In addition, dragging the teaching function can help users shorten

the teaching time and simplify the debugging steps.

2.2 FEfREARE Product Composition

WE 2-1 iR, EbIm/Arm&ES|s, F—NMISEARFZEERDIEE B2 IEAR
i, EH=.

As shown in Figure 2-1, each robot system in EbIm/Arm series includes two main

components: robot body and control box.
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o A
®
1-HL37 AARAR 2-1EH =
1 - Robot body 2 - Control box

2- 1 NlZEARS
Figure 2-1 Robot System

—EEMEbIM/ArmMIlIZ ARG = RERM T RAT.

A complete set of EbIm/Arm robot system product components are shown in the

table below.

F2-1 = @m4BRK Product composition

&  #RName # =quantity
H2& AZ £ Robot body 1
&2 controller 1
1 R L
Controller connecting line
f=#H& Control box 1
HBE AN AR 2 1
Connecting cable of robot body
R 1
Power connection cable
JEEE (JEBC) Base (optional) 1

Ti5 Robot Ebim-12—5 1% 1kg,7E&ENSEE380mmAYHLEE A .

Ti5 Robot Eblm-1 is a robot with a load of 1kg and a range of motion of 380mm.

Ti5 Robot Eblm-22—5k 1% J2kg & ENSEE520mmAg#HLEE A .
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Ti5 Robot Eblm-2 is a robot with a load of 2kg and a range of motion of 520mm.

Ti5 Robot Arm-32—F % A3kg,;EFSEE600mmATHLEE A .

Ti5 Robot Arm-3 is a robot with a load of 3kg and a range of motion of 600mm.

Ti5 Robot Arm-52—Fxfa#i A5kg ,;EENTEE900mmAYHLEE A .

Ti5 Robot Arm-5 is a robot with a load of 5kg and a range of motion of 900mm.

M/ AKRFREEIE 2-26 7o

The schematic diagram of the robot body is shown in Figure 2-2.
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ArmB TN A KT EER— MRS E

A IRinER SR AR |, RiniE

FERFPITREE, BWEFZBA—1X

J5 TEREE—EAmRINBAR—INOEHE
J6 TAMEBA, ERNMFMONXTIER. HS

B, ZEEEFRAT0, TEIERXNTAM15E

BEER X9 1 AEE M2 X254 1%, Ktk

J3

The mechanical body of Arm series can be

seen as an open chain multi link mechanism.

'%: 5 The starting link is the base of the robot, the
;" - end link is connected with the end actuator,
5 and adjacent links are connected with a joint.
g J 2 Arm series robot is a 6-DOF industrial robot,
0L which is composed of 6 rods and 6 joints.

s Jl When numbering, the base is called rod 0,

which is not included in the six rods. Rod 1 is
connected to the base by joint 1, rod 2 is

connected to rod 1 by joint 2, and so on.

2- 2 Nl AR EE Schematic diagram of robot body

RimAZ BT EZERBNITEE, HIMERRMKSHREFRIKFHITR

The end flange can be used to connect end actuators, such as electric grippers or

pneumatic suction cups.

2.3 812 Model

Ebim/ArmZ&Fh BB A, SR ETi5 Robot Ebim-1F1Ti5 Robot Eblm-2F1Ti5
Robot Arm-3F1Ti5 Robot Arm-5, &I S Z R EHhranE 2-2 iR,

There are four type robots in the EbIm/Arm series, namely Ti5 Robot Ebim-1, Ti5 Robot
Eblm-2,Ti5 Robot Arm-3 and Ti5 Robot Arm-5. The model name resolution is shown in
Table 2-2.
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%< 2- 2 BISi7 AR Model Description Table

EbIm/Arm 1/2/3/5
TaEkBES]
RYI#Z#R Series Name  |Load capacity
1kg/2kg/3kg/5kg

2.4 T{E3EE Operating Range

Ti5 Robot Ebim-1, EbIm-2, Arm-3F1Arm-5 #1238 ABI T1EZ= 82N [E 2-3~6FF R HLEEA
BYHITIESEE S HI% 380mm, 520mm. 600mmFI900mm i& 7 1F A HL 25 A BIR 1B 185
AR EITEE PREINE ZFRASERE, URERBE KT BRIMENER. EENEARE
NER, ZSLEEN[AELSMETANERGETE. RAEERRETEBEEREMEE
z=E), FBARHSERTEBREHITABNEHTR, NTSHENBATIELRET,
XUBG T Ak XE AT

The workspaces of the Ti5 Robot Eblm-1, Eblm-2, Arm-3 and Arm-5 robots are shown in
figure 2-3~6. The effective working range of the robot is 380mm, 600mm and 900mm
respectively. Please limit the actual range of measurement according to the range of
motion of the robot before using the robot, so as to avoid the consequences of
insufficient arm length or collision. When choosing the position of robot installation, it is
important to consider the space of cylinder directly above and directly below the robot.
Avoid moving the tool into cylindrical space as much as possible, as this can cause the
joint to move too fast when the tool is moving slowly, making the robot inefficient and

difficult to assess risk.
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BHCER R=380mm

{iocgoy sil

2- 3 Ti5 Robot Ebim-1 T {E=s(8) ;= E

Schematic Diagram of Ti5 Robot Eblm-1 Workspace
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BHER R=520mm

158.6mm

[& 2- 4 Ebim-2 Tz rEE

Schematic Diagram of Eblm-2 Workspace

B R=600mm

& 2- 5 Arm-3T{E=E == E

Schematic Diagram of Arm-3 Workspace
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>
FGmmI

>
>

B2 R=900mm

450mm

2- 6 Arm-5T{EZ 8~ = &

Schematic Diagram of Arm-5 Workspace

2.5 B La$ Payload

Ti5 Robot Ebim-1#188 A BEE fa 8 S 1kg ,ATAEIkg R A TR EIFER TES TE.
The rated load of Ti5 Robot EbIm-1 robot is 1kg, and it can work normally under the load

of 1kg or less.

Ebim-2#1 38 ARYEE 29 2kg , AT A2k R A T a8 B L TN IER TAE-
The rated load of Eblm-2 robot is 2kg, and it can work normally under the load of 2kg or

less.

Arm-3tL28 ABIEIE S8 A 3kg , AT ATESkg R AT S8 IER TIEE TIE.
The rated load of the Arm-3 robot is 3kg, and it can work normally with a load of 3kg or

less.

Arm-5#L28 ARIERE S2 8k A9 5kg , AT LATESkg R IA T A ZiiE R TIEELIE.
The rated load of Arm-5 robot is 5kg, and it can work normally under the load of 5kg or
less.
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PFEEESICEA=RMUEMNES SRR, HAMOHBEERE/).
As the distance between the load and J6 flange position gets farther and farther, its

payload will become smaller and smaller.

2.6 BEAREHIE Technical Parameters

Ebim/ArmARFH & A S 8Nz 2-3F 7R -

The specifications and parameters of EbIm/Arm series are shown in Table 2-3.
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TiS ROBOT

Ti5 Robot Eblm- | Ti5 Robot Eblm- | Ti5 Robot Arm- | Ti5 Robot
Z 1 Name
1 2 3 Arm-5
E= Weight | 2.6kg 4.5kg 9.7kg 18kg
BHAE
1kg 2kg 3kg Skg
Payload
T & ¥ &
Working 380mm 520mm 600mm 900mm
Radius
B B K 6
Freedom
EEENBEE
Repetitive
+0.05mm +0.05mm +0.05mm +0.05mm
Positioning
Accuracy
I # Power
50W 100W 200W 500W
Waste
WEBRET
Supply Power | 150W 300W 750W 1500w
Box
BEOSAMM
Interface and | ROS. PYTHON, C++
Openness
BHlEH
Motor FR R 188 A—1R 1L 555 Hollow harmonic robot integrated joint
Parameters
EailR
28V-48V
Power Supply
J1 +180°
J2 +90°
X1k J3 +135°
Joint Range | J4 £180°
J5 +150°
J6 £180°
## Material | f8& & $BE Aluminum alloy, resin
TEE 0-50°C
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M/ARM Series Robot
m/

TiS ROBOT

Work

Environment

fHEs
Power Supply

DC 48V, 5A; DC 28V 5A

uSB

USB3.0*4

HDMI

HDMI2.0*1

[e}::3m!

10 Interface

SPI/I2C/GPIO/UART

KR ANIRE
Maximum Joint

Speed

J1/32/33 : 35.6°/sec
J4/35/36 : 35.6°/sec

JRERKHER
Base
Installation

Area

150mmx150mm

IP #F4R
IP Rating

IP50

27 Noise

<70dB

MBARER
= Robot
Installation
Mode

EEfE Any angle

THEREEE
Working

Environment

Humidity

5%-95%

2.7 RIBAEDBFKBELREFLAE End Joint & Base Installation Hole Diagram

Ti5 Robot E

bim-1:

35


https://www.ti5robot.com/

TiSA AFH - EBLMARMZAF| ™ R
Ti5 User Manual - EBLM/ARM Series Robot I

https://www.ti5robot.com/

12— 2373
M2 3.5

ki xT End Joint J6

Ti5 Robot EbIm-2:
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TiS5 ROBOT

JiK[E Base J1

B 9014

4= 6.5 THU

=h

N - B 7/

Kik %7 End Joint J6
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Ti5 Robot Arm-3:

44

A ‘|] )
e
!

=1

8— 3.5 0
M3 6

JiKE Base J1

Ti5 Robot Arm-5:

D44

8- 3579

M6  /

38

8— 6. 6THRU

Kk %T End Joint J6


https://www.ti5robot.com/

Ti5 User Manual - EBLM/ARM Series Robot I
https://www.ti5robot.com/

@ 150

141 50

l

/
@ 6.50 THRY /
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2.8 FF#138E8 Boot Guide
2.8.1 EZk#%1E connect operation

ERIER LS, EEEAETRIER, BARAAELTIETREBERIR.
THEENT BT IRIEEL .

The specific operations can be seen in the connecting video. When connecting, please
refrain from plugging or unplugging while the power is on. Please complete all connection
work first before plugging in the power supply. Here's a brief introduction on how to quickly
make connections.

CANTIHRBGEFELE]

B s Eno [ E [CANJAnGzegslconnectiontcable)
—— L; — e ———

el

CANZ X
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NS #if¥5]etson nanoi% &

SRR I AR tsonin anoiE % REEE, R E AR E
Robotic Eblm/Arm and Jetson Nano
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EaTIETRE, BHEBREHE, B EER, BREFEANSHIFATHE28-48V,
EEREREBMAZ (dongguan) .

After completing the connections, plug in the microcomputer and start the adjustable power
supply, setting the power parameters to 28-48V during use. Upon connecting the display
and entering the password (dongguan).

2.8.2 FFHLEE boot-up auto-start

e
)
&
B
B
-]
2
)
=

4 jetson nano Al EES LI TUE, ZEAKERHFREHNTIN BRI, ARE—R
T A HLAE BY R iR ThRE SR R LEAL B Bhilt sk Bz s B Al MR MM B RS

After the Jetson Nano boots up, you will encounter this page, which is the boot self-start

function provided by Ti5robot. Users can quickly get the robotic arm moving and observe
its status during operation for the first time using this feature.

B—RERR B FHEF ST ZIEE.

For first-time users, we recommend experiencing this feature to quickly initiate the
robotic arm's motion and observe its status during operation.
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RinhSHINEFRRHRETRER, BRPERMIEE R AN IKG B, NN 1, &
H2KG B, NN 2, &5 3KG Ry, NI 3, & 5KGAY, NN 5. ZEINE R T
EHHENEARR, REERVIZHPERER, MIATHRE, SHIOTREA

The terminal will display a prompt message as shown in the figure. If the user's robotic arm
has a payload of 1KG, they should input 1; for a 2KG payload, input 2; for a 3KG payload,
input 3; and for a 5KG payload, input 5. This option is to determine the specific model of
the robotic arm and display it in RVIZ. After inputting the value, the following interface will
appear.

—
)
E\
B
B
B
]
2
&)
=

FRERHEFHN 2

For first-time usage, we recommend inputting '2".

HRTTEMAN 1, WESHEFTFF Rviz, SREHNIT serial_demo 2R, ZIEFLIMAITHRERE
MU HITIEBIE, FTLAEITHEY Rviz PIESRIGAIEKRAETSLRIER B b5, HaEHx
AR plan&Execute Ril SEFRBINLIE BEhBIIE EALE -

If '1'is input for this option, Rviz will first open, followed by the execution of the 'serial_demo'
program. This program facilitates communication with the robotic arm. Users can
manipulate the end-effector's ball and arrow in the opened Rviz to drag them to other
locations. Then, they can click on the 'Plan & Execute' button located in the bottom left
corner to command the actual robotic arm to move to the specified position.

HIEIERMAN 2, FHESITH Rviz, AESHIT serial_auto 127, FEiZEZFTF, HWES
BEEIT—HREL5FRNIE, SHHEATUNENHEZITRE, MEEIREE
MRKECLEEHBAERERERY, URERAREIMZRK. HHWEENELEU
B, TIAEITFE Rviz RIEEIRIGRIIRAET L RIEHBHMMNE, HETETAM
plan&Execute Kit SEFRAIN M E BN EIFFIEERAE -

If '2' is input for this option, Rviz will also open, but the 'serial_auto' program will be

executed. In this program, the robotic arm will automatically run a pre-defined trajectory.

While the arm is in motion, users can observe its operational status. It is essential to ensure

that the base of the robotic arm is securely fixed and there are no obstacles in the vicinity

to prevent any potential harm to individuals or property. After the robotic arm stops moving,
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users can drag the end-effector's ball and arrow to other positions in the opened Rviz and
then click on the 'Plan & Execute' button in the bottom left corner to command the actual
robotic arm to move to the specified location.”

» @ Global Options
+ + Clobalstate: Ok System throttled due to Over-current

v i
» Planned Path

1 EECLLILETIER

add
ol MotionPlanning

P context  Planning

B commands Query
Plan Planning Group:
amgroup

Plon & Execute | Scort State
<<<<<<< = -+ Accelsaling 1.00

Executed Goal State:
urrent>

Use Cartesian Path

 collision-aware Ik
Approx K Solutions

B path Constraints

Hane

Reset | LeFt-Click: Move X/¥. Shift + Left-Click / Left-Click + Wheel: Move Z. Ctrl + Left-Click: Rotate around X/¥. Ctrl + Shift + Left-Click: Rotate around Z. Right-Click: Show context menu.

2.8.3 FTh/B 5N manual start

THE— L, BN

roslaunch arml demo.launch
(AT 1 AFHWE Ebim-1 AF, wRZE Am-3, M A : roslaunch arm3
demo.launch)

Open the first terminal and enter:
roslaunch arml demo.launch
(Using only Eblm-1 as an example, if it is Arm-3, enter: roslaunch arm3 demo. launch)

ZaSEATREE aml FEHEHH demo.launch. BITIZHESZESBEI—1 RVizEO,
Hp BRTHHERB TR,

This command is used to start demo. launch in the arml software package. After running
this command, an RViz window will be launched, displaying the robotic arm model and
control interface.
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tisrobot@tisrobot: ~

Lo
=
B
B
~
-]
o
)
A

robot_description
move_group/maniter...

T EECELLELTT

=
nnnnn 9 | Manipulation  Scene Objects  StoredScenes | Storedstates b
Commands. Query

Plan Planning Group:

Reset lick: Rotats le-Click . lick:: Move Z. Shift: More options.

BT AE-ANRiH, HWA:
sudo chmod -R 777 /dev/

FHIN: rosrun serial_demo serial_demo

ZH LM BRNME HENME 2T, FMAVMERSX T ZENERHROME
XF5F, EIRT SHUARE #1TIBIE LUE R MR

7£ RViz PR LUB T HERIHE RimpI Bk LB SRIEE— NS ENNE, REREFETA
Y plan&execute RILHHE 2iA RViz hRIMIE, FEIFTAILLTE RViz h R BIHHE 05
itk

Open a second terminal and enter the command:
sudo chmod -R 777 /dev/

If, input: rosrun serial_demo serial_demo
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The command initiates the startup of the robotic arm, brings it back to the zero position,
which is where the rectangular notches between adjacent joints of the robotic arm align.
Simultaneously, it establishes communication with the robotic arm for data transmission.

In RViz, you can select an appropriate position by dragging the arrow on the sphere at the
end of the robotic arm. Then, click on ‘plan&execute' at the bottom left to make the robotic
arm reach the selected position in RViz. Additionally, you can observe the arm's movement

nnnnn

Planning Group: Planning Time (s):
armgroup = Planning Attempts: |10

Plan& Execute | Start state: Velocity sealing:  [1.00

Path Constraints

Nene

Reset | Left-Click: Rotat XY Mave Z. Shift:

HA:

rosrun serial_demo serial_auto

ZmSABMEIT— MBS SEGIIER, ATLUBEZEFUEZIWE ESNEED
ESRERY) oumvﬂtﬁmva%ht%ﬁéEﬁTﬂhf,uﬁéTiﬁT%&F%
ISR . AHARRBERFTIR—EIT. SR EE TN E KRR H R
W B ﬁhk% AR IE A Rk & M =5k

If input:
rosrun serial_demo serial_auto

The command runs an instance program that automates the movement of the robotic arm.
Users can observe the condition of each joint of the robotic arm while it is in motion through
this program. The difference between this command and the previous one is that the
previous command does not include a sample program, while this command can run a
sample program to make the robotic arm move. You can choose either method based on
your requirements. Please ensure that the robotic arm's base is securely fixed and there
are no obstacles around it to prevent any potential harm to individuals or property.
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E
3

Bl Ll ]}

)
6

FRHE=%ium, BN:
python ~/move_a_b_round.py

%L AIEIT~-BRE TR move_a_b_round.py B python 325 . iZ12F AT LA SEIHLHE A—
MIBERNEB—MIE.

NRIBELERIZEF, 1% ctri+z BIF],

Open a third terminal and enter:
python ~/move_a_b_round.py

This command is to run the python program move_a_b_round.py in the ~ directory. This
program allows the robot arm to move from one position to another.

If you want to end the program, press ctrl+z.

robot_description
move_graupfmonitor.

B LECECLEDS

+ motionPlanning

Context | Planning

AL, FORBN:

rosrun moveit_commander moveit_commander_cmdline.py
use armgroup

ground
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ZAH L EANME M — ground, RFIEZEEHNTRIFAEKFLI L. EHLFHER
WEATRESBINEIKFLUT, XMERE RViz PRWAVHEN R LBALIET BE
FHEKFEN TG . EXRNAT, XMERATESBIANHEREEREEEIEN,
Fr LB 1% & 2 RARIEAN B ZE T RIFAKFLU L. MRERRITREFLETH
WB TR TKFEETT, BREXEANRE .

KAZEMREFNHMEAEZM, MREBZILNHE D BIF A E 7T UER L8/ Fk
BERNWMERRBIFA, WA TER, BRATAMSHITAE—INEZ &R, B1TH
ML, IHERSREEIENL

Open the fourth terminal and input in sequence:

rosrun moveit_ commander moveit_ commander_ cmdline.py
use armgroup

ground

This group of commands is to add a ground to the robotic arm to ensure that the motion
trajectory remains above the horizontal line. At some times, the robotic arm may move
below the horizontal line, which is manifested in RViz as some parts of the robotic arm
appearing below the black grid horizontal line. In practical applications, this situation may
damage the robotic arm or cause other unexpected events, so this group of commands is
used to ensure that the trajectory of the robotic arm remains above the horizontal line. If
the robotic arm moves below the horizontal line during use, please close the robotic arm
in a timely manner.

After closing, if it is found that the robotic arm is not in the zero position, if you want to
return the robotic arm to the initial position, you can drag the ball above until the robotic
arm returns to the zero position, or you can restart it. Open the first and second terminals
according to the command written earlier, run the second terminal, and the robotic arm
will return to the zero position.

robot_description
move_group/monitor...

&

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click= Move Z. Shift: More options.

LR ARORIT AT — N R IR SN B AIEE), WA LUBEIEIZEIT run.sh BIZ ST SEIR
B THHMEREE) demo. FTHA— ML, A sudo chmod 777 run.sh
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SR Jrun.sh ZBHSHLULNEME SSI/LNMIEN BENETT, THERGIENTEN
BEFH—N—INITHA SN R IR, RN, EEITIZIEFEEEEFNRE RERNT
ZEBESY.

The provided sequence allows for the sequential opening of each terminal to execute the
robotic arm's movement. Alternatively, you can achieve the same by running the "run.sh"
script file. Open a new terminal, input "sudo chmod 777 run.sh" to grant executable
permissions to the script, then input "./run.sh”. This set of commands enables the robotic
arm to automatically move to several positions without the need to manually open multiple
terminals as described earlier. Similarly, ensure that the base of the robotic arm is securely
fixed and there are no obstacles present while running this

2.8.4 A-BE#EISDK A-B point mobile SDK

XA E
file location:
~/move_a_b_round.py

#¥E1E MoveGroupPythonintefaceTutorial 15 &
Initialize MoveGroupPythonintefaceTutorial node

#E1 moveit_commander 0 rospy:

Initialize moveit_commander and rospy:
moveit_commander.roscpp_initialize(sys.arv)
moveit_commander.roscpp_initialize(sys.arv)
rospy.init_node("listenerjoy",anonymous=True)

S5t RobotCommander 3#%&, XMEOZABF[ARAND :

Instantiate the RobotCommander object, which is the main entrance of the robot

robot = moveit_commander.RobotCommander()
S£f54k PlanningScenelnterface X% :
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Instantiating the PlanningScenelnterface object

scene = moveit_commander.PlanningScenelnterface()

SLf5l4¢ MoveGroupCommander 3%, XMEONAS—HXT. XBEFHAELE, FHAL
BRARIFIITEE

Instantiate the MoveGroupCommander object, which applies to a set of joints. Here, use
the left arm to plan and execute actions:

group = moveit_commander.MoveGroupCommander("armgroup")
BIJ& DisplayTrajectory & %rzg, AJLASZRIHIEREE Rviz PSCINATHLAL «
Create a DisplayTrajectory publisher to visualize trajectories in Rviz.
display_trajectory_publisher = rospy.Publisher(
‘'/move_group/display_planned_path’,

moveit_msgs.msg.DisplayTrajectory)

REEKEE
Obtain basic information.

FTENXMAR R ImI TERANEIR A TR

Print the connection name of the end effector for this group:

print " Reference frame: %s" % group.get_planning_frame()
RIGHLERABIFRAA

Obtain all groups of robots:

print " Reference frame: %s" % group.get_end_effector_link()

RTER, $TENHLER ARTIRZS:

Used for debugging and printing the status of the robot:

print " Robot Groups:"
print robot.get_group_names()

MK ZEZS B

Planning attitude goals:

print " Printing robot state"
print robot.get_current_state()
print " "

ARNARREE, EIMARIRNITRBAHARHESBR:
Plan actions for this group to achieve the desired attitude target of the end effector:

pose_target = geometry_msgs.msg.Pose()
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pose_target.orientation.w = 1.0
pose_target.position.x = 0.7
pose_target.position.y = -0.05
pose_target.position.z = 1.1
group.set_pose_target(pose_target)

VR AKX

invoke planner

planl = group.plan()

M= EARAKIFTERRAE Riz EER, 8 XEREAK, FEXFEMIT.

PS: Call the planner to calculate the plan and display it in Rviz. Note: this is only a plan,
not an actual execution.

B BESEE :

BB — N EBMBREXRNT LRPERER T HRMNIAAERE go()ThEe.
iR, RINELRE THEMNEZERNARBHN, FUEARER
BopEIBDBERR. RNASEXRZIERERZEY, BAER—MEERY,
FE—MTHIREAE, WTRIRERNHHIL.

Move to pose target:

The goal of moving to a pose is similar to the above steps, except for the go() function we
are currently using.

Please note that we have set the previous pose target and it is still valid, so the robot will
attempt to

Move to that target. We will not use this function in this tutorial because it is a blocking
function,

A controller is required to activate and report successful trajectories after execution.

# Uncomment below line when working with a real robot
# group.go(wait=True)

[ N
RAT LRI — N E R RBRET ERARFN TERIEEMRTIER.

Cartesian path:
You can plan a Cartesian path by directly specifying a waypoint list for the end effector.

waypoints =[]

# start with the current pose waypoints.append(group.get_current_pose().pose)
# first orient gripper and move forward(+x)wpose=geometry _msgs.msg.Pose()
wpose.orientation.w = 1.0

wpose.position.x=waypoints[0].position.x+ 0.1

wpose.position.y = waypoints[0].position.y

wpose.position.z = waypoints[0].position.z
waypoints.append(copy.deepcopy(wpose))

# second move down wpose.position.z -= 0.10
waypoints.append(copy.deepcopy(wpose))

# third move to the side

wpose.position.y += 0.05 waypoints.append(copy.deepcopy(wpose))
BINAEE R RBEEABE—NIPHER 1[ER, XRBAMEHFRE
BIEE 0.0L 1EARKIE. B ENER 0, LirLERERATE.
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We want the cartesian path to be interpolated at a resolution of 1 cm which
is why we will specify 0.01 as the max step in cartesian translation. We will
specify the jump threshold as 0.0, effectively disabling it.

(plan3, fraction) = group.compute_cartesian_path(
waypoints, # waypoints to follow
0.01, # eef_step
0.0) # jump_threshold

2.8.5 A-BE#ESESI A-B point moving instance

FT TR i -
rosrun moveit_commander moveit_commander_cmdline.py

JEXETIRPNE

use armgroup

EERXTYAMERFMA :

current

Open the new terminal:
rosrun moveit_commander moveit_commander_cmdline.py

To connect robots:
use armgroup

View the current position and pitch angle of each joint:
current

Allow Approx IK Solutions

None

Goal Tolerance 0.00

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 31 fps

BXRTHAIE

joints

FTFH— DR R s
vim ~/move_a_b_round.py

move_a_b_round.py & go_to_pose_goal2 (RN T :
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Current positions:
joints

Open terminal
vim ~/move_a_b_ round.py

The go to | ' goals function in move _a b round.py is as follows:

quaternion = quaternion from euler (rpylist[0], rpylist[l], rpylist[Z2])

E M ERiHFHIE2MAE] pose_goal

current 1 pose.position 32 move_a_b_round.py # Y pose_goal.position
current 1y pose.orientation ¥f & move_a_b_round.py ] pose.goal.orientation
M E Rin BN E— PRI ETTE

BEUERREEE-ANE=NEFR

ENERASRETRGE, 1T python move_a b _round.py HiH &SRBz
BIRERN R, HXFBEIE

Input the information from the second terminal into pose_goal

current's pose.position corresponds to move_a_b_round.py's pose_goal.position.
current's pose.orientation corresponds to move_a_b_round.py's pose_goal.orientation.
The first point for the movement of the robotic arm's end-effector has been configured.
Follow the same steps to set the second and third target points.

2.8.6 ROSFEEMOSDK ROS Interface SDK

RPERSEFLIFEEZNINEER, TTUIEEER ROS {RftfIEF R BRI, BATLUER
IR RMAET ROS I ZRFF & B R B EI

When users are programming to implement the desired functionalities, they can either
directly utilize the library functions provided by ROS or leverage the secondary
development functions based on ROS provided by Titanium Tiger.

RISHBYE A : https://github.com/tiSrobot/zx.git
The code repository can be accessed at: https://github.com/tiSrobot/zx.git

PITHSUTRSHEITTIE:
git clone https://github.com/tiSrobot/zx.qit

To download the repository, you can execute the following command in your terminal:

BERUAATTESR ROS O,

For specific usage instructions, please refer to the ROS Interface documentation.
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2.8.7 BB S$£ electrical interface
Jetson NANO FF % #3% 0 Development Board Interface

@T_ i

[ =

o —r=
K

\

Power USB Type Micro-Us8 microSD
jack A Card Slot Hesksion
HDMI Type A Gigabit
and DisplayPort Ethemet
Top View
Serial Port Headet —— | — ——]__ POE (Power over
LCOU - Wy Ethemnet)
T o M. st
Button Header E“”::P-- 2 Key E Slot
) I
(2) FITY S
% Th .o | —— Expansion Header
F |
Camera Connector —— | i .m
Nl a
il l i ] ———SODIMM Connector
2 ~Tonl
= e __f ——FanHeader
NS e a s -1 —fi% a
——Power LED
i — Micro B USB
HOMI Tvvg t:c‘; :j‘; e | N Ethemet Jack
|
|
{ USB 3.0 Type A
(2 x2 stacked)
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Jetson Nano J41 Header
Sysfs GPIO Name Pin Pin Name Sysfs GPIO
3.3VDC 0 G 5.0vDC
Power Power
12C_2 SDA @ e 5.0 VvDC
{2CBus 1 Power
12€.2.SCL G ° GND
12CBus 1
gpio216 AUDIO_MCLK @ @ UART 2 TX
/dev/ttyTHS1
GND e UART_2 RX
fdev/ttyTHS1
gpio50 UART_2 RTS ® 125_4 SCLK gpio79
gpiol4 SPI_2 SCK @ @ GND
gpio194 LCD_TE @ SPI_2 CS1 gpio232
3.3VDC 0 SPI_2 CSO gpiol5
Power ==
gpio16 SPI_1_MOSI @ GND
gpiol7 SPI_1_MISO @ @ SPI_2 MISO gpiol3
gpio18 SPI_1_SCK @ SPI_1.CSO gpio19
GND e SPI_1.CS1 gpio20
12C_1_SDA @ 12C_1_SCL
12C Bus 0 12CBus 0
gpio149 CAM_AF_EN @ GND
gpio200 GPIO_PZ0 @ @ LCD_BL_PWM gpio168
gpio38 GPIO_PE6 @ @ GND
-
gpio76 125 4 LRCK @L 35 @ UART_2 CTS gpio51
=
gpio12 SPI_2 MOSI @ 38 125_4 SDIN gpio77
o =
GND e 40 125_4 SDOUT gpio78
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Jetson Nano B9 40 4> GPIO 5|BIF] A FHFEMEREMNAa L, X3 3.3V
5V EBE, UTR2XLLS| BRI

1.

GPIO 0-27 XLES|HATFHFMATML, AATES LED, Bl FRIFINEBIZ
%. Hrh, GPIO2. 3. 4. 5. 6. 7. 8. 9. 10, 11, 12. 13, 14, 15, 16. 17.
18, 19. 20. 21. 22, 23, 24, 25. 26. 27 3|Biz#F PWM .

GPIO 28-31 X LS| F 12C R&iB{5. GPIO28 #1 GP1029 £ 12C RE&mHiEL,
GPIO30 & 12C B4 rIRTshzk. GPIO31 2A4mTE GPIO, RAILAECE A 12C RZry T
Wit BN -

GPIO 32-33 XL |BIT SPI B4iB{s. GPIO32 £ SPI Rk i%S|I#, GPIO33
= SPI BRI BHEMING B

GPIO 34-35 XL5| AT UART iB{5. GPIO34 2 UART HJ RX 5|B#l, GPIO35 2
UART B9 TX 5| B,

GPIO 36-37 XL 5|BIAF PWM #itl. GPIO36 #1 GPIO37 3z 4 8% PWM #iH .
GPIO 38-40 XL | THIEEIE. GPIO38 2ERE5IH, GPIO39 Ex#13IMH,
GPI040 2HEIZAS | B,

Jetson Nano's 40 GPIO pins can be used for digital and analog input/output, supporting
3.3V and 5V level. The following are detailed descriptions of these pins:

1. GPIO pins 0-27 are used for digital input and output, and can be used to control
external devices such as LEDs, motors, sensors, etc. Among them, GPIO2, 3, 4, 5, 6,
7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18. Pins 19, 20, 21, 22, 23, 24, 25, 26, and 27
support PWM output.

2. GPIO 28-31 pins are used for 12C bus communication. GP1028 and GPI0O29 are on
the 12C bus

3. The data line, GPIO30, is the clock line of the 12C bus. GPIO31 is a programmable
GPIO that can be configured as

4. Interrupt output or level detection input of I12C bus.

5. GPIO 32-33 pins are used for SPI bus communication. GPIO32 is the chip selection
pin of the SPI bus, and GP1033 is the data input pin of the SPI bus.

6. GPIO 34-35 pins are used for UART communication. GPIO34 is the RX pin of UART,
and GPIO35 is the TX pin of UART.

7. GPIO 36-37 pins are used for PWM output. GPI0O36 and GPIO37 support four PWM
outputs.

8. GPIO 38-40 pins are used for power management. GPIO38 is the restart pin, GPI0O39
is the shutdown pin, GPIOA40 is the power button pin.

SPIHYER :

1. Jetson Nano SPI f&### [ Jetson Nano SPI E#Z{EH GPIO32 {ER K% 5IH,
GPIO33 fEAHIRMINGIBI. Jetson Nano B SPI 24X #FrE SPI F&iR SPI, #
BAEHIRFE T IAE] 10MHz 5% 40MHz,

2. Jetson Nano SPI # {0 Jetson Nano &Y Linux R#&BZRE T SPI & &WREHIEF
FM% I E. EAIUER spidev IRENIER kIS4 SPI gk, F{EM spi_transfer &
BRILE SPI BENSEE.

3. Jetson Nano SPI [ A Jetson Nano B SPI R4k ol AT iEiE&# SPI &%, MNEREE.
ERLEE, 720E355. fBlan, SBATLAER Jetson Nano E#E—1 SPI B rF, BRAT
MERREE.

Use of SPI:

1. The Jetson Nano SPI hardware interface uses GPIO32 as the chip selection pin and

GPIO33 as the data input pin for the Jetson Nano SPI bus. Jetson Nano's SPI bus
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supports both standard SPI and high-speed SPI, with data transfer rates up to 10MHz
or 40MHz.

The Linux kernel of the Jetson Nano SPI software interface has built-in SPI device
drivers and related tools. You can use the spider driver to control the SPI bus and use
SPI_ The transfer function is used to read and write registers of SPI devices.

Jetson Nano SPI Application Jetson Nano's SPI bus can be used to connect various
SPI devices, such as displays, sensors, memory, etc. For example, you can use
Jetson Nano to connect an SPI display screen that displays the current ambient
temperature value.

I2cHI{EM :

1.

Jetson Nano 12C #&£#£ 0 Jetson Nano 12C 24fEH GPI1028 1 GP1029 1E A %R
%, GPIO30 {EXBT4h4k. Jetson Nano B 12C 24 #4506 12C FIRIE 12C, #iiEfk
IR ZR AT 1A S 100kHz B 400kHz.

Jetson Nano 12C {400 Jetson Nano B9 Linux AZEZRNE T 12C & E=hIEHF
X WIR. EALUER i2cdetect RN 12C REFRBERI DL L, HiE
F i2cget #0 i2cset & KIET 12C K EFHWEHFR

Jetson Nano 12C A Jetson Nano #4 12C uééi_ﬂﬂ FiEZEEM 12C % &, MERS.
S 8. ¥V ERERSE. flan, EBATLUER Jetson Nano EiE— 12C iBEERKEE, iE
HHAIIMERREE.

Use of 12c:

1.

The Jetson Nano 12C hardware interface uses GP1028 and GPIO29 as data lines and
GPIO30 as clock lines on the Jetson Nano 12C bus. Jetson Nano's 12C bus supports
standard 12C and fast I12C, with data transfer rates up to 100kHz or 400kHz.

The Linux kernel of the Jetson Nano 12C software interface has built-in 12C device
drivers and related tools. You can use the i2cdetect command to detect whether the
I2C device is connected to the bus, and use the i2cget and i2cset commands to read
and write the registers of the 12C device.

Jetson Nano 12C Application Jetson Nano's 12C bus can be used to connect various
I2C devices, such as sensors, displays, expansion modules, etc. For example, you
can use Jetson Nano to connect an 12C temperature sensor and read the current
ambient temperature value.

RS485 H{EF :

1.

Jetson Nano RS485 f& {30 Jetson Nano B RS485 @5 EE{FH—/N M RS485
SR, Bl MAX485. REEYE Jetson Nano B TXD #1 RXD 15 &% E|
MAX485 #4 DI #1 RO 152, % DE #1 RE {52&#£%| GPIO 3| L.

Jetson Nano RS485 i {4#E 1 Jetson Nano B Linux N2 XA E T RS485 1% ZIEE)
BEFEFMBEENIE. BAUER rs485-ctl 454 K1EH|] RS485 =ik, HEHA
rs485_read F rs485_ write ER#KIEE RS485 & ZHFFEE.,

Jetson Nano RS485 [ F] Jetson Nano BJ RS485 2.4k 7] i FiEiE & fh RS485 1% %,
I PLC., f&R%ES. &%, o, EALAEA Jetson Nano &E#E—4 RS485 RE
R, ERHBIIMERREE.

Use of RS485:

1.

The Jetson Nano RS485 hardware interface requires the use of a External RS485
conversion chip, such as MAX485. You need to connect the TXD and RXD signals of
Jetson Nano to the DI and RO signals of MAX485, and connect the DE and RE signals
to the GPIO pins.
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2.

The Linux kernel of the Jetson Nano RS485 software interface has built-in RS485
device drivers and related tools. You can use the rs485 ctl command to control the
RS485 bus and use rs485  Read and rs485_ The write function is used to read and
write registers of RS485 devices.

Jetson Nano RS485 Application Jetson Nano's RS485 bus can be used to connect
various RS485 devices, such as PLCs, sensors, controllers, etc. For example, you
can use Jetson Nano to connect an RS485 temperature sensor and read the current
ambient temperature value.

RS232 HYfEF -

1.

Jetson Nano RS232 f@ {320 Jetson Nano B RS232 @BIEEEFH—1IME RS232
iR, flan MAX232. BEZEIS Jetson Nano A TXD #1 RXD {55 &E 2|
MAX232 # T1 #1 R1 {52, 1% VCC #1 GND 155 & = 2HN A5 L.

Jetson Nano RS232 {30 Jetson Nano B Linux RiZEZLHNE T RS232 & & IR
ShiZFF XN IE. ELUFER stty SREEREOSH, FIAUESEEER. BIEAL.
{EIE I ARIR L, HMEA echo #0 cat A4 3KI%NE £ OHKIE.

Jetson Nano RS232 R F Jetson Nano B RS232 & A F i & # RS232 %%,
WMiEKES,. BIERES. FO0EMOF. flan, BaLER Jetson Nano EE—
RS232 #iERE&ERS, MY ENEEE.

M4&3E 0 Jetson Nano 7 10/100/1000Mbps LK M$E O 13 4% 802.11ac Wi-Fi 1
HE5FRY M.2 E-key 18, LUREPURAIMGEIZFIBSINEE.

USB %[O Jetson Nano EF% 4 USB %0, &35 USB3.0f1 USB2.0#& O, ATAS
ERINEIR %, MRAR. R, B&k HRSEE.

Use of RS232:

1.

The RS232 communication of the Jetson Nano hardware interface requires the use of
an external RS232 conversion chip, such as MAX232. You need to connect the TXD
and RXD signals of Jetson Nano to the T1 and R1 signals of MAX232, and connect
the VCC and GND signals to the corresponding pins.

The Linux kernel of the Jetson Nano RS232 software interface has built-in RS232
device drivers and related tools. You can use the stty command to configure serial
port parameters, such as baud rate, data bits, stop bits, and parity bits, and use the
echo and cat commands to read and write serial port data.

Jetson Nano RS232 Application Jetson Nano's RS232 serial port can be used to
connect various RS232 devices, such as debuggers, data collectors, serial port to
network ports, etc. For example, you can use Jetson Nano to connect an RS232 data
collector and read the humidity value of the current environment.

The Jetson Nano has a 10/100/1000Mbps Ethernet interface and an M.2 E-key slot
that supports 802.11ac Wi Fi and Bluetooth, providing fast network connectivity and
communication capabilities.

The Jetson Nano has multiple USB interfaces, including USB 3.0 and USB 2.0
interfaces, which can be used to connect external devices such as mice, keyboards,
cameras, Sensors, etc.

=. #4P4EfE Maintenance and repair

3.1 (F4iPrpiR £ Safety during maintenance

HNBAEBITT—EBEEGE, FEHITLENYER, URRISEAN WEEELXE, &
BRAREAS:
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FEHFYHEZREHFEBNNAREITIER AL

KU REFINARRIREZTIRSEERSESHERN.

EEMAETWNRAERWSHFHEHITHREHFEAFIN (BRI AR
R #BE REFAR REF W SMEHEKIIR HXESFREIID BAR.

A ATRITEIB N & A E SR R SHEPEIRA R,

HipZHl, BFARE X THIFNNRS" AFEMEEXFHR, ERXSEBRR 24
T3 ERI BRI EFEATHESR

Atfter the robot has been running for a period of time, necessary maintenance is required to

ensure the normal functioning of the robot. Please contact professionals:

Please ensure that the robot is maintained by personnel trained in safety.

Personnel who have received safety training refer to those who have received regulations and
decrees of various countries.

Personnel who are intended to provide safety training for workers engaged in industrial robot
related businesses (training on knowledge, operation, teaching, inspection and other business

operations related to industrial robots, relevant laws, etc.).

The training objects of the company are the personnel who have completed the installation
training and maintenance training.

Before maintenance, please carefully read "Safety during maintenance", this manual and
relevant manuals, and conduct maintenance based on full understanding of safety
maintenance methods.

TEMBENERAGREEEFNEMNER (LMARSE)D . MRLE
SUTE, BIMISEARENRAAFTREG, IREREABERES
IZIEIE, LA, EAITEH.

Do not arbitrarily change any information (such as force limit) in the
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WARNING!

software security configuration. If the safety parameters change, the
entire robot system should be considered as a new system, which
means that all safety audit processes, such as risk assessment,

must be updated.

BRIEXRFMABRA, BUBFDHETEMIBE. REFEARAS1%E
THIPFDTE. MRFITHIROFESLER, N[ ARGES LI
fE, TARSERTENRLOEM. Hi, REPRNBITHREFERE
IRIETEAE .

Do not remove any components unless otherwise stated in this

manual. Strictly follow the maintenance procedures according to the
contents described. If wrong disassembly or maintenance is carried
out, not only the robot system will fail, but also serious safety
problems may be caused. In addition, self disassembly during the
warranty period will lose the warranty qualification.

B SUENSRANER I Z IMBIAEREBHERINFEANE. TN,
RN Z AT N BB AT RERBHITEBTRM=NE, HARERTE
L E 6.

Be sure to confirm the robot action after replacing parts outside the

robot action area. Otherwise, the robot before action confirmation
may perform unexpected actions, which may cause serious safety
problems.

FTERHENINEAZTEEMHITRE.

All disassembled robots need to be recalibrated.

IMRARFZIIFN, BEBRZEBEFNZENREAN. BN, BFEOENE
EXEA . BEFRINF[AMFIELTEE, BLTERIRSHN
BFRAFBRLESEIINEITEINE, HAURERTENREOER.

If not trained, stay away from the robot when the power is turned on.
In addition, do not enter the action area. Even if the robot seems to
have stopped moving, the robot in the energized state may still act

unexpectedly, which may cause serious safety problems.

HENEMEEZH, BFRARREFLEFXSZEFRFXIMEREE
Fo MREFXFREEZDENRSTHITEE, KEZXSREN
TEREREIRE, TRSSFBEMREAME, FERK.

Before entering the normal operation, please confirm that the
emergency stop switch and the safety guard switch operate

normally. If the switch can not operate normally, it will fail to play
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the safety function in case of emergency, which may lead to

serious injury or major damage, which is very dangerous.

BEFWUEXRAEFRSEXRERRHREBIRGLZFHITLER.
B RELEL, BNAESSHMBEREE.
Be sure to perform maintenance, replacement and wiring

operations after turning off the power supply of the controller and
DANGER! [related devices and unplugging the power plug, otherwise electric

shock or failure may result.

3.2 AR A&BIA Persons who can be contacted

1. RGEME System Integrator

RAIAEERK R AR REFMIBKXEDIM/AMARFI ARG R .
You can directly contact the system integrator responsible for installing and debugging
the Eblm/Arm series.

2. & Supplier

RAUKARENSTAERAEMXHNHEES. BEAREFEEEE EEMN:

https://www.ti5robot.com.

You can contact the suppliers of Ti5robot in your area. See the official website for

specific supplier information: https://www.tiSrobot.com

3. B ML Official Website

RATUBEFRENZANERM (https://www.tiSrobot.com/) KIS EZHIER.
You can check the official website of the Ti5robot ( https://www.tiSrobot.com/ ) To find

more information.

3.3 ##P3HKRI Maintenance Plan

AT ENRZANEB KRS AV IERE, ©OUE A TYER
In order for the robot to maintain efficient performance over the long term, it must be

maintained regularly.

61


https://www.ti5robot.com/
https://www.ti5robot.com/

Ti5SAPFAH - EBLM/ARMZAF ™ ROBO I
Ti5 User Manual - EBLM/ARM Series Robot I

https://www.ti5robot.com/

CAUTIONI!

 REFERIEE

» Keep the product clean.

 BEPNARE-REEHRERE.

*» Check for loose fasteners every three months.

Y2 IMBRIRIR S A R BEHEENFAURARASREIT. LAHREFHEE TIERER
Z2%5], BTAENHNERTXHNTEREEG, FNNQNMENRENEREER
o YRR TEMENRATHRRZERZIT, NERRHENBHRREEERKE.
HE 12 BIEEEIZ BT A S PRAVLESS .

Maintenance must be carried out by authorized service providers or professional
technicians designated by the company. The specified safety level for maintenance and
repair work must be ensured, the valid national or regional work safety regulations must
be observed, and all safety functions must be checked for proper functioning. The
purpose of maintenance and repair work is to ensure the normal operation of the system,
or to help it restore the normal state in the event of a system failure. Maintenance

includes fault diagnosis and actual repair.

BB ASIEHI AR S IE R T REEFME S F:
The following safety procedures and warnings must be followed when operating the robot

or control box:

s BIEREERNLERN TR LU B A\TEE R EE EfMERARSGHRIR. MBZE
MEEFRERS, WIREHSHR.

* Servicing requires taking the necessary precautions to prevent others from
reconnecting power to the system during servicing. After a power outage, the system

should still be rechecked to make sure it is indeed powered off.

- EFF B RFENER T RIRRLEERE.
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* Check the power plug ground connection before turning the system back on.

« R P BITIRELR ASIEHIE.

* It is strictly forbidden for users to disassemble the robot or control box by themselves.

HRERSHHEAWHARAZLEEITEETESD FRBRERD EM.
* Please comply with the ESD (Electrostatic Discharge) regulations when repairing by

designated service providers or professional technicians.

* B K SR L AL BF A BT HIFE -

* Prevent water or dust from entering the robot or control box.

* (R B SHEE RYFIER A S AR 2 BIHERVHE S BB B R AR
* Replace defective parts with new parts of the same part number or equivalent parts

approved by our company.

BB YEZIRFICR TR, FREEBMISEARREXNEARES.

* Record all maintenance operations and keep them in the technical documentation

related to the entire robot system.

RIS A REAPA BITHENEG . MRFEHEPIHEEIRS, BRACHEES
BT
* The control box has no end user serviceable parts. If maintenance or repair service is

required, please contact your dealer or our company.

3.4 #4& Maintenance

S BFARE MRS, F7MEEE, NIRBRREZENEFNEL AR, #HITENE
MEES T, AMEREAR, HAEGLARGHRARE.

BAXRNB[ARNEIE, ©F, FESFEDN, LIHEBENNRARERBRNRERET, BK
REWARHEITAIE, VI7REEREDIEFA.

When the robot failure, please do not continue to operate, should immediately
contact trained operators, carry out fault analysis, clearly grasp the phenomenon,

and judge what parts abnormal.
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Robot Repair, inspection, adjustment, and other matters must be carried out by
authorized system integrators or agents, please contact professionals to deal with,
do not disassemble the robot at will.
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