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The Optimization of the Parameters of Electric Vehicle’
Fast Charging Bracket on the Base of Pedestrian
Protection
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Abstract: In order to improve the pedestrian leg protection performance of an electric vehicle, the simulation
test of the leg impact bumper was carried out via LS-dyna software. The test analysed the key factors of leg
injury, and the parameters of fast charging bracket were optimized and improved the pedestrian leg protection
performance of the electric vehicle. The test indicates that the DOE method can quickly identify the key factors
of response and improve the efficiency of optimization.
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Table 1. Limit requirement of pedestrian protection lower leg injury
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Figurel. Front structure of EV
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Table2. Injury result of base design in YO
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Figure3. Injury curve of pedestrian leg
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Figure4. Simulation movie of leg impacting
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Table3. Design parameters and level
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Table4. Design of experiment and results
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Figure5. The main effect diagram of MCL
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Table5. Key design parameters and level
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Table6. The CAE result of leg after optimization
*® 6. ML ZERREHELSR

MCL PCL ACL Tibia-1 Tibia-2 Tibia-3 Tibia-4
A H bz <20mm <1imm <300Nm
YO_fRALHT 305 8.0 9.3 228.3 170.5 184.6 132.7
YO_fhAb )5 185 5.3 7.9 152.3 199.4 274.3 201.9
. POL-—J5 32 X it fu b B . ) ACL-132 X b Ao
5 7
4 6
3 5 ——
£ 2 = ™~
2 L =
o 21
1 1 -
-2 op—r_t .~
73ﬂ S 10 15 20 25 30 35 40 4ﬂ 5 10 15 20 25 30 35 40
Time/ms Time/ms
MCL-- Py 8 58 -5 B AN T

e — TIBIA - UPPER BENDING MOMENT
e TIB14 - MID LIPPER BERDING MOMEN

TIBIA - MID LOWER: BENDI

deforc
secforc

% 5 10 15 20 25 30 35 w0 o 5 10 15 20 25 30 35 40
Time/ms Time

Figure6. Leg injury curve after optimization in YO

6. MZE YO ALRESRGE LR

INFATS Conference in Chongging, November 15-16, 2018 245



Figure7. Simulation movie of leg after optimization in YO
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