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Influence of anisotropy for ultra-deep drawing IF steel on stamping of
front door inner panel

Huang Xinghong, Liu Chonglin, Chen Yongjun, Li Xide, Wu Junyuan, Liu Fuxin
(Guangxi Liuzhou ITron and Steel Group Co. , Lid., Liuzhou 545002, China)

Abstract; For the automobile front door inner panel, taking the maximum thinning rate and the maximum failure value as the evaluation
indicators, the simulation analysis was conducted by using finite element simulation software Autoform and changing the material parameter
conditions to explore the influences of weighted average value of plastic strain ratio r, anisotropy of plastic strain ratio Ar and blanking an-
gle 0 of ultra-deep drawing steel DCO5 on the stamping performance. Then, the physical object test results were compared with the numer-
ical calculation results to verify the reliability of the method. The results show that compared with Ar, ris the main factor determining the
formability of ultra-deep drawing steel. When r remains constant, Ar has a significant effect on the stamping formability of materials, and
the formability first decreases and then increases with the increasing of Ar. When Ar is 0.3-0. 8, the formability of the material is not
good, and the formability of the material is the worst when Ar=0.5. Therefore, Ar of the material should be controlled below 0. 3 as much
as possible, the larger the Ar, the more significant the influence of stamping angle 6 on the formability, and the formability is proportional
to plastic strain ratio r, in the corresponding direction, and the formability is the worst in the direction with smallest r,.
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Fig. 1 3D model of front door inner panel (a) and its finite element analysis model for drawing (b)
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Fig. 3 FLD of front door inner panel (a) and schematic diagram of areas with severe local deformation (b)
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Table 2 Property parameters of simulated materials

75 (ro¥re) 1o Tss T90 Ar r

1 4.96 2.10 2.38 2.86 0.10
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Table 3 Chemical compositions of DCO05 steel for actual stamping ( %, mass fraction)

AR R c N Mn p Al Ti Nb Ni Fe
Ti-Nb 0. 0026 0.0014 0. 1284 0. 0150 0.032 0. 0228 0.0139 0.0117 A
Ti 0. 0025 0. 0021 0.0478 0.0111 0. 0428 0. 0625 0.0018 0. 0078 A
F4 LBRHER DCOS MAIERES B
Table 4 Property parameters of DC05 steel for actual stamping

WOMER  Ry,/MPa  R,/MPa A/ % ro Tys o r Ar n

Ti-Nb 137 303 43.15 2.199 2.33 2.996 2.463 0.267 0. 246

Ti 138 298 43.77 2.355 2.197 3.012 2.440 0. 487 0. 245
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