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Optimization and Performance Analysis

of CFRP Automotive B—pillar Reinforced Plate
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(1.State Key Laboratory of Automotive Simulation and Control, Jilin University ,Changchun 130025, China;
2.Safety Engineering and Virtual Technology Department, SAIC Motor Technical Center, Shanghai 201804, China )

Abstract: This study starts from setting up the finite element simulation model of B—pillar assembly. Then, the
size, free size and laminate orientation of carbon fiber composite B—pillar reinforced plate were optimized based on
the principles of constant stiffness. Maximum strength and displacement of the assembly were obtained through Fi-—
nite Element (FE) simulation of quasi—static three—point bending test on B—pillar assembly. B—pillar sample was
fabricated by a Vacuum Infusion Process (VIP) and conducted on a three—point bending test to check the strength
index of the B—pillar assembly. Finally, according to 2018 C-NCAP standards, side impact performance of vehicle
was elaborated. The comparison results among stiffness, flexural property, side impact intrusion, intrusion velocity
and acceleration indicate that the optimization design of CFRP can replace the original B —pillar steel reinforced
plate under the premise of ensuring rigidity, strength and side impact performance. CFRP B —pillar reinforcement
plate is 1.376kg lighter than that of the conventional one, and the weight loss ratio is up to 76.4%.
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Tab.1 Basic properties of fiber and epoxy resion

foon BUpisRE PR R

X,/MPa E/GPa pl(grem™)
TC-35-12K HL[alfkLF 4 4 000 240 1.8
5113-81A M 63.7 2.9 1.12
5113-94B [F{L71 63.7 2.9 1.03
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Tab.2 Mechanical properties of CFRP

E e e Bl

0° HfLPEAR E,/GPa 114

90 ML it E,/GPa 8.28

bEL/NEE vp 0.31

wy J7 1) By YIS G,/GPa 428

az 7 ) Y IR G,/GPa 428

yz 7 ) Y D) G,/GPa 2.85
O i i X,/MPa 1 809.08
0° R 48 & X./MPa 1 163.68
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90° R4 & Y, /MPa 183.88
THI PN B D) S/MPa 134.6
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Fig.l Force schematic diagram of four working conditions
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Tab.3 Boundary conditions of four working conditions
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Tab.4 Comparison of stiffness results
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Tab.5 Comparison of strength results
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