RAFAR - Automobile Technology

BT RN = SR U L AT IS & BRI

R A XNEFE SRR FRATET
(PHRE K2, HR 400715)

(A2 o 2 B RE 2 FARPEBE TR R, Vo3t T 0 M = A8 GO0A P L At # B A . 2GR FH AL O o i S 7 T80 ok 2 ¥y A
S N 3 FLUR, X 3D FT B Gk R R 1 O B o 1 2 TR A 8, DA UE A PR GRS AR B v i 5 A4k T, LA A AR i £ (SEA)
Fe K WA 3 (PCF ) AT 8 B fe /N Ry F A, SR FH 3 A5 5503 (GA) R AT e RO B 254 S 880 30k, LA o e/ oA F o
BAEHEAT IS BE AL , 8 5t 3 R 00 20T AT A5 AR T e i i 4 B A, IR B AT i 25 i 0 R AR 5.28% 5 AR T JE Je i
CF 2 BAY SR 2 B A, TR BRE A0 15 25 i 057 B 43 S AR 42.28% 11 48.05% , = 15 25 1 A5 A4 fih 7 43 S B FH 80.08% FiT 12.63% ,

=RV AL RS 43 AR 0.029% 1 2.14% o
FHRA: AM=RESARLEREN B mRAESEHR BIBRESHME MEESW
HRESES:U463.83 SCRRFRISED: A DOI: 10.19620/j.cnki.1000-3703.20220626

Optimization Design of B—Pillar Based on Concave Triangle Negative

Poisson’s Ratio Cellular Structure
Zhao Ying, Shi Jinyu, Liu Xuanming, Deng Xiaogang, Zheng Siqi
(Southwest University, Chongqing 400715)

[ Abstract] To satisfy multiple objective performance requirements of B—pillar, a novel B—pillar with concave triangle
Negative Poisson’ s Ratio (NPR) cellular structure was designed. Firstly, the relative density equation of novel cellular
structure can be derived by employing unit cell method. Then, quasi—static compression test was carried out on 3D printed
cellular structure sample to verify the accuracy of finite element model. In addition, Genetic Algorithm (GA) was utilized to
obtain the optimal structural parameters with the goals of maximum Specific Energy Absorption (SEA), minimum Peak
Collision Force (PCF) and minimum relative density. Based on this, the thickness of B—pillar was optimized with the goal of
minimum mass. Through analysis on 3 working conditions, it can be concluded that compared with the non-sandwich
carbon fiber B-pillar, the backward bending displacement of the novel B-pillar decreases by 5.28%; compared with non—
sandwich carbon fiber B-pillar and carbon fiber B—pillar, the lateral bending displacement of novel B-pillar decreases by
42.28% and 48.05% respectively, the maximum contact force of three—point bending increases by 80.08% and 12.63%, and
the three—point bending displacement decreases by 0.02% and 2.14% respectively.
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