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Research on Lightweight Design of 2 000 MPa Grade A—Pillar
Formed by Thermal Expansion in 25% Offset Collision Condition

Li Chao, Wan Long, Zhang Dongsheng, Li Yanyun
(Beijing Automotive Technology Center, Beijing 101000)

Abstract: Based on the frontal 25% offset collision condition, a mathematical model was established for
simulation analysis. 2 000 MPa hot formed steel was used to replace 1 500 MPa hot formed steel, and the hot gas
expansion method was used to replace the traditional hot forming method, thus realizing lightweight design on A-pillar
structure of a vehicle model. Through the simulation analysis of small offset impact performance, it was concluded that
the solution of 2 000 MPa hot formed steel meets the performance requirements. Through cost comparison and analysis,
due to the reduction of the number of parts, the single vehicle cost and part mass of the overall scheme of 2 000 MPa
hot gas expansion have decreased. The analysis results show that the lightweight design of A—pillar based on 2 000 MPa
thermal expansion is feasible, which can reduce the cost of a single vehicle by 10.51 RMB and the weight of the
designed A-pillar is 27.5% lower than the original one, which makes it have good economic benefits and lightweight
effect. At the same time, the application of thermal expansion reduces the section of A-pillar cavity, reduces the
obstacle angle of A—pillar by 22.2%, and effectively improves the blind area of A-pillar visual field.
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