4436 8l
2022 4% 4

il % TR
PACKAGING ENGINEERING 35

T igt £ ot B iRy i it e Bl ss At

M, $II, SKERm
(R IS BOR BOR S H R 928 %, StFH 550025)

HWE. B8 AT EAFHBAB LA BT ER B LEERIBPALALEREE RSO NM, &+ T
—FEEBABEA, T ARIE T BEAR TGS % FH R e mey KB S K. F%k RAAS D-H
BB EMEBHFHER, B EBFHFHSABEARSBRE, KA K DE Lkt ir8iEshF KM, 5t
BT AT EFRBER, BR REPHEEIREH 14x10° mm, FHLEREH 24x107° F,
¥ R AR RS A 219.857, S MR K Ak E R m AT 3.5 radls, & X9 K B AL A RL A 2T
WA BN E R, BEHFRAHFERS 2HMUEZR, ZERG 72.5%.

KW REMBA; EiZFHF,; #iEHF; ZoHH%k; Adk

hE 2SS, TB472; TP242  XHkERIRAD: A X E4HE: 1001-3563(2022)08-0035-07

DOI: 10.19554/j.cnki.1001-3563.2022.08.005

Optimization Design of Thermal Battery Assembly Robot Based
on Improved Differential Evolution Algorithm

HE Ling, ZHONG Jiang-chuan, ZHANG Qin-yang
(Key Laboratory of Advanced Manufacturing Technology of the Ministry of Education,
Guizhou University, Guiyang 550025, China)

ABSTRACT: In order to achieve the intelligent assembly of special-shaped thermal battery packs and solve the problem
of low assembly accuracy in the assembly process, an assembly robot was designed and verified whether the robot can
meet the assembly accuracy requirements of special-shaped thermal battery packs. The improved D-H parameter method
was used to construct a kinematic model, and the end trajectory of the robot was analyzed through positive kinematics.
The improved DE algorithm is used to solve the inverse kinematics, and the kinematics solution results are analyzed
through simulation experiments. The average position error is 1.4x10™* mm, the average attitude error is 2.4x10™* degrees,
the average number of solution iterations is 219.857, and the maximum angular velocity of each component should not
exceed 3.5 rad/s. The designed assembly robot can meet the assembly requirements of special-shaped thermal battery
packs, the kinematics solution accuracy isimproved by two orders of magnitude, and the efficiency isimproved by 72.5%.
KEY WORDS: assembly robot; positive kinematics; inverse kinematics; differential evolution algorithm; thermal battery
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Fig.3 Robot connecting rod coordinate system
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Tab.1 Robot connecting rod parameters
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