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Abstract A finite element intensity analysis was performed to calculate the intensity of battery box in two running

FEgs RYESN

conditions of sudden braking and turning on bumpy road by using software of Workbench as analysis platform and finite element
analysis. According to the results of intensity analysis, local positions generate stress concentration. There is some margin from
perspective of the overall stress. Improved design and lightweight handle the local parts of structure. Analyzed sensitivities of size
parameters of the components on the maximum stress and the body’ s gross mass by using Ansys/Workbench. Chose design
variables due to the sensitivity analysis results, used the maximum stress of the parts as the state variable and the bodys gross

mass as the objective function to optimize the body’ s gross mass.
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Fig.1 FEM model of down box
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Fig.2 Calculate result( sudden braking)
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Fig.3 Calculate result(sudden turning)
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Fig.4 Schematic diagram of half of bracket’ s force and

constraint in the x-y coordinate system
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Fig.5 Calculate result after filleting( sudden braking)

y\f;x

0.00

500.00 1 000.0 (mm)
250.00 750.00

P 6 8115 £ J AOUAGE T S e 7 T
A RIS R

Fig.6 Calculate result after filleting( sudden turning)
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Tab.1 All parameters’ sensitive analysis results(sudden braking)

A AR RGE () REUE (BB
Variable Sensitivity ( Stress ) Sensitivity ( Gross mass)

ds_1 -0.002 51 0.334 51

ds_2 -0.124 07 0.081 73

ds_3 -0.001 92 0.025 67

ds_4 -0.488 15 0.025 63

ds_5 -0.001 02 0.010 22

ds_6 -0.001 19 0.0103 4
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Tab.2 All parameters’ sensitive analysis results( sudden turning)

5 AR R () R ()
Variable Sensitivity ( Stress ) Sensitivity ( Gross mass)

ds_1 -0.002 50 0.334 51

ds 2 -0.124 09 0.081 73

ds_3 -0.001 89 0.025 67

ds_4 -0.488 16 0.025 63

ds_5 -0.001 05 0.010 22

ds_6 -0.001 18 0.010 34
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Tab.3 Design variable’s initial value and change

range ( sudden braking and turning )

A B I@{_ﬁl ﬂif}{\fﬂmﬁ ﬂﬁtﬁﬁ{ﬁ

Varable e aluer valuc/m
ds_1 2x1073 1.3x1073 2.2x1073
ds_2 2x1073 1.3x1073 2.2x1073
ds_3 2x1073 1.3x1073 2.2x1073
ds_4 2x1073 1.3x1073 2.2x1073
ds_5 2x1073 1.3x1073 2.2x1073
ds_6 3x1073 2.3x1073 3.2x1073
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Tab.4 Contradistinction of maximum stress and gross mass before and after been improved

FOURRE I T A0 A T LA K g

FOUIBE B8 D S e 5 T DR R ) iy

Maximum stress ( sudden braking)/ MPa Maximum stress ( sudden turning)/MPa Mass/kg
| i
EJ!% ﬁ'J- 200. 810 200. 290 65.118
Before filleting
2
ﬁJ .ﬁﬁ}ﬁ 93.475 93.852 63. 266
After filleting
e 146. 270 148. 350 49.177

After lightweight
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