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Abstract: In order to study the passive safety performance of electric vehicles, in this paper, it was
established the electric vehicle collision database and carried on the analysis research basis on total of 596
electric vehicle crash tests in the past two years. Firstly, statistical analysis is carried out from the aspects of
vehicle design, battery type, power battery layout and restraint system configuration. Secondly, due to the AO
and A-class vehicles accounted for 95% of the database, and the average calculating method was adopted to
obtain the average acceleration curve of the two models, and analyzed the difference of energy absorption
characteristics during the collision. Finally, the front-end mechanical properties of several representative
vehicles were collected by using the load cell wall, and the characteristics of force-displacement and stiffness
of A0 and A-class vehicles were obtained. The results showed that: 64% of electric vehicle power batteries
were the MnNiCo ternary batteries, and most of them were arranged at the bottom of the car. A0-class and
N1 vehicles belts and airbags assembly rate is lower, resulting in the dummy head and neck injury ratio is
higher. The acceleration change rate of AO-class vehicles is higher than that of A-class vehicles, but the
duration of collision is shorter. The A0-class car collision force is growth faster than A-class, and the vehicle
stiffness to be proportional to the quality. Through the study of the collision data of electric vehicles, it
provides theoretical support for the development of new electric vehicles and the improvement of existing
models, and has a positive effect on the passive safety performance of electric vehicles in China.
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Figure 1. Percentage of vehicles of different kinds
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Figure 2. Distribution of different kinds of vehicle's kerb mass
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Figure 3. Electric vehicle battery type statistics
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Figure 4. Layout of power Battery
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Figure 7. Dummy injury indicators do not meet the GB items distribution
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Figure 11. The average acceleration curve of the B-pillar
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Figure 12. Comparison of A0 and A-class Vehicle force- Displacement

12. A0 RS A REH-RIBEILI L

12 5 A0 5 A RZEM I-Mi R 26T b . A0 2 45056 i i 960kg, Kw400 {E 4 988 N/mm; Tiix . A 2%
ZER50 7T & 1520kg, Kw400 1By 845 N/mm. AQ 2t A2 T &4 140mm B filf i 770t in, 3 1 BA 12 2 A I R
2R/, Rl ) (TR K B e 2 25 P 3 R TR AR . A BN T4 B AR E R LU R A2 5, BTATL
e ARG T A0 RERBCHFM, RENS T A BRI B LR IE HI ARG ) s 454, DR, ABIRE7E 400mm

R, REAE ST 2%

700

< 400 255N

R 4 ~

F Z .

4 '

300 [ == oy | T

/ 4 \ h [

" N e’ |} l}

y A4 i L e Ses Y '

S e~ ’ JI ]

200 . | :

7.7 ’ / )

¥ P4 & [1 \

/4 ]

100 P&/ P !

- /. ]

e Lo ]
0 m=- sx

0 100 200 300 400 500 600 700 800

fr¥B/mm
Figure 13. A-class vehicle force-displacement curves
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4 B4% (Conclusion)
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