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Analysis and optimization of battery package structure based on Optistruct

LIU Chengwu, WU Ping, LI Zhe, SHI Jingkai, WU Ming
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; A refined model of a certain battery pack was built based on a software, Hyperworks. After that,

simulations under multiple load cases and constraint modes were carried out. The simulation results show that

the battery pack can meet the conditions under the operating conditions of braking and speeding on the bumpy

road. However, the first order and second order modes are lower in the analysis of the constrained mode, in

which the excitation frequency of the upper cover plate resonates with that of the road surface, and consequent-

ly the resonance does damage to the battery. The method of thickness optimization in Optistruct was applied to

optimize the upper cover, and the optimized battery pack was modelled and simulated again. After optimiza-

tion, the first-order constrained mode reached 28.4Hz, which effectively avoided the resonance frequency from

the road surface. The research results can provide a basis for the structural design of the battery pack.
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Fig.1 Finite element model of the battery pack
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Tab.1 Material parameters
OEF OB/ SRR, A JRE/

RO LR (t-m”®)  GPa Lt mm

RN 0345 7.9 206 0.3 5
i PA6 1.13 23.2 0.3 3
mH Q345 7.9 206 0.3 4
SRR Q345 7.9 206 0.3 5
Ly Q345 7.9 206 0.3 4
BRI Q345 7.9 206 0.3 4
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Fig.2 Modeling of solder joints and bolts
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Tab.2 Typical working conditions and loading methods
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Fig.3 Stress and displacement cloud diagram of sudden

braking conditions on bumpy roads
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Fig.4 Stress and displacement cloud diagrams of sharp

turning conditions on bumpy roads
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Tab.3 Vibration modes and frequencies of the

constraint mode

Wk PRI F ik WA/ He
1 bR AR SN 2 26.4
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3 T 1 35T M A 2R X 31.3
4 36 L KRR 33.7
5 FEIRPIAL IR 42.6
6 AT PIAL LR WA 45.1

4l B B AR Y S B R U T b T AN T BE N
ML ALIE e, 38w L™ 28 93U /T 20 He,
St LA 325 e T AN B 1 A A o s B RS, B U8
il , FEL LA P — B9 1 23 N 3% R T S TS B 5

(b) 5B B

z (o) B

() AR

5 B 6 MARES

Fig.5 The first 6—order constraint modes
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Tab.4 Excitation frequencies of common road surfaces
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(km - h™") A%/ Hz
Pt 0.42~6.7 40 26.46
WOHm  0.74~8.2 60 22.52
BT 1.00~90.9 100 27.78
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Fig.6 Optimization results
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Fig.7 The optimized first—order constrained
mode 28.4 Hz
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Fig.8 The first 6 constrained modal frequencies

before and after optimization
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