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Simulation and Optimization of Aluminum Frame Electric Car Frontal Collision

DU Xue-jing, TIAN Yu-meng, WANG Zhan-yu, WANG Yi-qun, QIAO Kai-kai
(School of Northeast Forestry University, Harbin Heilongjiang 150040, China)

Abstract: In order to study the crashworthiness of aluminum body electric car in frontal collision, the finite
element model of aluminum body electric car is built by ANSA. According to the specified values of
acceleration, collision speed and door deformation index in C-NCAP, a frontal 100% overlapping rigid
barrier simulation test is carried out by LS-DYNA on the finite element model. The test result shows that (1)
the acceleration of the car body is large during the frontal collision, the peak value 59. 6¢ appears at 0. 033
s, which is higher than the target value 50g required by C-NCAP; (2) the maximum deformation of front
side door is 41. 72 mm, which is higher than the target value 40 mm required by C-NCAP. Aiming at the
abovementioned problem of aluminum body electric car in frontal collision, the 4-factor 3-level orthogonal
matrix is designed and used to adjust and optimize the structure parameters of the car body. The simulation
analysis is conducted successively by using LS-DYNA to determine the effect order of different factors on the
acceleration of the car body; (3) the best scheme is obtained by range, variance and significance analyses,
that is, the thickness of front anti-collision beam is 3 mm, the thickness of energy-absorbing box is 3. 5 mm,
the thickness of front longitudinal beam is 2.8 mm, and the front collision beam material is 7003. The
optimization result shows that compared with the basic model, the optimized body acceleration reduced by

23.8% , the deformation of the side door reduced by 9.6% , the crashworthiness of the car has been
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strengthened, which provided a reference for design and improvement of safety in frontal collision of

aluminum body electric car.

Key words ; automotive engineering; frontal collision model ; structure optimization; aluminum frame electric

car; crashworthiness
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Fig.1 Finite element model of all-aluminum electric car
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Tab.1 Parameters of finite element model of

all-aluminum electric car
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Fig. 3 Curves of energy change
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Fig. 4 Curve of hourglass energy ratio
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Fig. 5 Curve of vehicle body acceleration
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Fig.7 Measuring point of vehicle body acceleration
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