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Analysis and optimization design on hot stamping process for automobile
B-pillar reinforcement plate based on AutoForm simulation

Liang Fazhou, Zhong Shengtao
( Department of Mechanical Engineering, Science and Technology College of NCHU, Jiujiang 332020, China)

Abstract: The hot stamping process of B-pillar reinforcement was simulated by software AutoForm, and for the phenomenon of wrinkling
in analysis process, the causes of wrinkling were analyzed. Then, the die surface of part was adjusted and optimized, and the problems of
wrinkling at the flange edge for B-pillar and local thinning of the side wall were solved by adding edge-bead and draw bead at the flange
edge and optimizing the pressing gap value of lower die pressing plate. Furthermore, the results were optimized and designed by comparing
the analysis results before and after optimization, and the best design scheme was chosen. Through analysis and optimization, the drawing
simulation was carried out by using the process parameters that the pressing force of upper die pressing plate in the big end of B-pillar is
60 kN, the pressing force of middle pressing plate is 20 kN, the pressing gap of lower die pressing plate is 1.4 mm, the holding pressure
is 3000 kN and the holding time of 7 s. The parts are obtained without cracking and wrinkling defects, and the surface quality is good,
which meets the requirements of process and effectively shortens the development cycle and cost of die.
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Fig. 2 Characteristic curves of material

(a) Forming limit curve model
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(b) Hardening curve model

(¢) Yield surface curve model
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Fig. 3 Serious wrinkling of sheet material in last 10 mm to

end in initial simulation
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Fig. 4 Local material flow situation
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Fig. 5 Flow chart of design
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Fig. 6 Die surface after adding edge-bead
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Fig. 7 Wrinkling condition in last 10mm to end after

adding edge-bead
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Fig. 8 Local material flow situation after adding edge-bead
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Fig. 9  Die surface using edge-bead and drawbead
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Fig. 10 Wrinkling condition in last 10 mm to end after

using edge-bead and drawbead
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Fig. 12 Local material flow situation with increasing of drawing depth after adding edge-bead, drawbead and lower die pressing plate

SN HEAT /BT, IBRIE R 0.9 mm B, JRy ¥ f
KUk R 17.4%, WK 13 B, [l BRAE N
1.4 mm B, Jmy & 5 KU 15. 9%, B 1K BB
PRI R fif o 5 P A R B ) S B0 AT ek, PR
FHEI A 6, 7, 8, 9 M 10 s ¥E4T 50 HT, 7E R
PRUEAE 7™ BASFIAE 7= 3R I G DL AR e B TR 7 s,
IR R ] B R E 1 4 mm' | AR R
FIIRTHER N 15. 7%, FEHITE 16. 0% LN, AR SIE
oA 14 Fin, 5 RS SLan & 15 B
(HAEIE N D R, B0 %) , DrhisE
miE 16 Fos (BAERAALN MPa)

AL E S

0.10
-0.15
& 13 a)BMER 0.9 mm A B R s 3
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Fig. 16 Tensile strength distribution after forming
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