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Static Analysis and Optimization of Polyarticular Palletizing Robots

WANG Pu-quan, HE Qing-zhong, ZHANG Ming, WANG Zhi-peng, GUO Shuai

(Sichuan University of Science and Engineering, Zigong 64300, China)

Abstract; Three-dimensional model of palletizing robot’s operation rear arm was created using Inventor software, and
the model was imported to ABAQUS finite element software for statics analysis. Two software interface issues, the cor-
rectness of the calculation method, and the analyzing steps were verified. From the analysis, the security issues in the
operation rear arm were found. Optimal design was carried out on the model and verification was carried out. The result
showed that the optimization meets the requirements.
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Fig. 1 The robot overall structure
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Fig. 2 Working principle diagram Fig. 4 Stress nephogram of the rear operation arm
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Fig. 5 Strain nephogram of the rear operation arm
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Tab. 1 Stress distribution of the operation rear arm
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Fig. 3 Force diagram of the rear operation arm
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Fig. 7 Stress nephogram of optimized rear operation arm

RIECENERIESL, BRIFEENRAL
FFE790.090 69 mm, LASBELA,

1248 ABAQUS BYDITER , BRIBRIEE BTG
3TN EEBERANER I\ NANE 2,

2 79

et
il

PR T
ORI=NRRANNRNNI00
1

K8 EAFR R = K

Fig. 8 Strain nephogram of optimized rear operation arm
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Tab. 2 Force distribution of optimized

rear operation arm

2R KR 71/ MPa e/ N; F1/MPa
x [1] 0. 5862 -1.339

y 1] 2.77 -3.89%

z [ 0.3451 -1.31

Bk 2 JLUBL , T RIFEEMKE, SN E
IEIRRIE 3 P RIENEK

5 458

HIAB Inventor E17BVIS NS A REHIRIEGE
FUERY, 5 A ABAQUS (O EIHITOMMTRE, Yk
2P CAE M2 BEONEM, HBEEYFE NHZ
NoMTE, RIBEHEY S ARIEEEFASEY
A, B, AN RIEEEH TS LoVEEG,
BREN ABAQUS TH{TONITRIG, e 1
BUsRE 225K, MITIRIE S IEZ A les A LIEPBYZ 2
AR,

SEHK:

(1] RiHss, TEW. HLAS NSRBI HI[ M. BUIH 97 7T
Kef i, 2000.
ZHU Shi-qiang, WANG Xuan-yin. Robotics Technology and
Application [ M ]. Hangzhou: Zhejiang University Press,
2000.

(2] ZEWEN) XS BRIl de A RIFSE 5 0 FH BRI R
YA )]. TR 2011,32(3) :96-102.

(TF#5% 115 W)



ZESEss

I Xk 5% S0 it s 2 K ek RE B R

=

[10]

vent/Pigment[ J ]. Information Recording Materials, 2008 ,9
(3):3-6.

EHIH TN , 22 B0, TR/INAE. KM T €558 B 38K A ] B
AERFSE[ )], A2 T2 ,2008,29(10) :40-42.

HU Zhao-li, LI Lu-hai, LI Xiao-jun. Preparation and Study
of the Water-based Cyan Ink for Ink-jet Printer[ J]. Packa-
ging Engineering,2008,28(10) :40-42.

JHZEAR B BRI [ M 20 iU R, 2006.
ZHOU Yi-hua. Digital Printing [ M ]. Wuhan; Wuhan Uni-
versity Press,2006.

R DLL B AT 55 pH (X S (B 5 T A R
FOCPERERIFZMEI [T ]. AL RTED R~ Be 7412, 201,19 (4)
17-19.

GAO Shao-hong, WEI Xian-fu, HUANG Bei-qing, et al.
Effect of pH on the Luminescent Properties of the Green
Fluorescent Inks for ink—jet Printing[ J ]. Journal of Beijing
Institute of Graphic Communication,2011,19(4) :17-19.
ZERRAR, BT T VT G5B A DL SRR £k
[Cl//H SR TR 2 SR I (7R 95218
ol ARSI SR AR E G5 AU T AR A 22,2012, 123~

[12]

=115

131.

LI Qiang-lin, HUANG Fang-gian, FENG Xi-ning. Review of
Organic Ultraviolet Absorber in the Textile [ C ]//China
Textile Auxiliaries Industrial Association. The 4th Annual
Technical Conference of China Textile Auxiliaries Industrial
Association. Guangdong ; China Textile Engineering Society,
2012,123-131.

IEfh 25 oL Z RO ETEE R R R[]
FHAnfL T ,2013,30(4) :385-390.

MANG You, Ll Lei,CHEN Li-gong. Research on the Devel-
opment of Hindered Amine Light Stabilizer[ J]. Fine Chemi-
cals,2013,30(4) :385-390.

FRT, EER, TEAR, . ZMOEERE R (HALS) 15
BEYAE BN LT]. SRBIH],2011,15(2) 1 18-
25.

GUO Zhen-yu, WANG Yu-ming, NING Pei-sen, et al. Appli-
cation of Hindered Amine Light Stabilizer (HALS) in Poly-
meric Material [ J ]. Plastics Additives,2011,15(2) .18 -
25.

(&% 79 )

LI Xiao-gang,LIU Jin-hao. Research and Application Situa-
tion, Problems and Solutions of Palletizing Robots [ J .
Packaging Engineering,2011,32(3) ;96-102.

KB Ay P, S0 SRR RSP N PR BT 518 3
DiECHTL )] A4 TR, 2013,34(1) :83-87.

ZHANG Ming,HE Qing-zhong, GUO Shuai. Mechanical De-
sign and Motion Simulation Analysis of Liquor Automated
Production Line Palletizing Robot[ J ]. Packaging Engineer-
ing,2013,34(1) .83-87.

FHIE TP rh R AU T A S A T e 4 AR
A5 RAARLT]. il A 3k, 2011(5) :22-24.
WANG Ming-chao, HE Qing-zhong, ZHAO Xian-dan. Static
Analysis and Optimizating for Left Board of Palletizing Ro-
bots[ J]. Manufacturing Automation,2011(5) ;22-24.
HHLF-, B 5 8%, KT, 45, R SolidWorks Y e 3 5 4%
WSRHLAR AN RIS S 2 o Mr AN A A [0 ] BUAE il i T
F£,2012(10) ;18-22.

MEI Jiang-ping, CAO Jia-xin, ZHANG Xin, et al. Static A-
nalysis and Structure Optimization of the High-speed Heavy-
load Palletizing Robot Based on SolidWorks [ J ]. Modern
Manufacturing Engineering,2012(10) ;18-22.

R4 IR BOUKTES R 1E. THS0 BUADBRALAE A Sh A& 2%

(8]

AL R R 2542 ,2011,30(4) :504-505.

LI Jin-quan,DUAN Bing-lei, NAN Qian. Kincto-static Anal-
ysis on a TH50 Type Palletizing Robot[ J]. Journal od Uni-
versity os Science and Technology Beijing, 2011,30(4) .
504-505.

AIRT, A 2. ABAQUS A FRITAM B Ll g [ M. b
AU Tk H Rt ,2006.

SHI Yi-ping, ZHOU Yu-rong. The Finite Element Analysis
Example Explanation [ M ]. Beijing: Mechanical Industry
Press ,2006.

PIHROT, B o S BREE RS SR AL THE LAY B ) 23 B S5 40
fELT] . LTS3 ,2010(5) 141-143.

RUI Zhi-yuan ,MA Zhan-yi. Stress Analysing and Optimizat-
ing to Frame Aluminum Ingot Palletizing Robot [ J |. Ma-
chinery Design & Manufacture ,2010(5) ;141-143.

SRAN TR RO, TRAETE, 45, ST ANSYS HOBEPE BRI i 7
Blas NBA BRIT 0T [T]. HLAAL 30,2012,36 (3) : 81 -
83.

ZHANG Song, QIAO Feng-bin,ZHANG Hua-de. Finite Ele-
ment Analysis of Friction Stir Spot Welding Robot Based on
ANSYS[ J]. Mechanical Drive,2012,36(3) :81-83.



