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Optimal design of the structure of CFRP-TRB
supper-hybrid composite B pillar
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Abstract: The B pillar is one of the key load-bearing structural members of vehicles. To improve the side
crash performances of a vehicle and realize the lightweight design of the B pillar, a hybrid structure of B
pillar made from carbon fiber reinforced composite (CFRP)-tailor rolling steel blank (TRB) was adopted
based on structural and different material characteristics of the B pillar. The traditional reinforcing plate in
the middle of the B pillar was removed, and the B pillar outer plate was designed as a TRB steel plate with
the CFRP partially attached to the inner side of the B pillar outer plate for reinforcement. In addition, the
thickness distribution of the inner and outer plates of the hybrid structure B pillar and the layup order and

layup thickness of the reinforced composite were optimized based on the software of Optistruct. Finally,
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the side crash simulation results of the whole vehicle show that the optimized hybrid-structure B pillar
achieves a weight reduction of 27.7% and the resistance to side impact is improved.

Keywords: B pillar; supper-hybrid composite structure; CFRP; TRB; optimal design
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Fig. 1 Diagram of B-pillar structure conversion
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Fig. 3 Schematic diagram of key measuring points of B-pillar structure
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Fig. 4 Finite element model of

initial B-pillar structure
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Fig. 7 Finite element model of vehicle side impact
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Fig. 8 Comparison of the centroid velocity the vehicle and the intrusion speed of the middle of the B pillar
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Fig. 9 Energy conversion curve
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Fig. 10 Intrusion amount and intrusion velocity curves of each measuring point in the initial B-pillar structure
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Fig. 11 Intrusion amount and intrusion velocity curve of each measuring point of supper-hybrid composite B-pillar structure
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Fig. 12 Intrusion amount and intrusion speed curve of each measuring point of B-pillar structure of thermoformed thick plate
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Table 2 Comparison of performance evaluation indexes of three B-pillar structures
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Fig.13 Comparison of displacement results of two B-pillar structures before and after optimization
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