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Analysis and discussion on cracking in drawing for automobile door inner panel

Lyu Hao, Liu Tao, Wang Qiuyu, Zhang Saijuan
(HBIS Company Limited Tangshan Branch, Tangshan 063000, China)

Abstract: For the front door inner panel of a certain type of automobile, in order to solve the crack and dark crack defects of parts in the
drawing process, firstly, the production status of die and parts was briefly analyzed, and according to the forming defects, the improve-
ment plan of adding piecrcing knife was put forward. Then, the shape of piercing knife and the piercing height were compared in multiple
combinations by finite element simulation, and the optimal piecrcing knife scheme was obtained as the blank holder force of 1200 kN, the
piercing kinfe shape of D-type and the piercing height of 15 mm. Finally, the effect of adding piercing knife was verified by stamping test.
And there was a certain error of the break width results between the stamping test scheme and the simulation calculation. It is because that
there is secondary forming process in stamping test, the recovery and softening of the material in the secondary forming process have a
great impact on the stamping test results. This stamping method could be used as the basis for the trend analysis of break width, but it
could not be accurately quantitative analysis.
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Table 1 Typical mechanical properties of materials for part
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Fig. 1 Location (a) and local morphology (b) of dark carck for automobile door inner panel part
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Table 2 Main parameters in forming simulation
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Fig. 2 Location (a) and local morphology (b) of dark crack for simulation calculation
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Fig. 3 Meterial flow conditions at cut positions with different shapes of piercing knife
(a) A-type of piercing knife shape ~ (b) B-type of piercing knife shape  (c¢) C-type of piercing knife shape
(d) D-type of piercing knife shape
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Fig. 4 Thinning rates conditions at defect positions with different shapes of piercing knife
(a) A-type of piercing knife shape  (b) B-type of piercing knife shape  (c¢) C-type of piercing knife shape
(d) D-type of piercing knife shape
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Table 3 Maximum break widths for four kinds of

piercing knife shapes
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Fig. 5 Parts of stamping tests with different piercing knife shaps

(a) Unfinished drawing part when 15 mm from die bottom

(b) A-type of piercing knife shape

(c) C-type of piercing knife shape

(d) D-type of piercing knife shape
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Table 4 Comparison on break widthes of parts between

simulation and test (mm)
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Fig. 6 Comparison before and after piercing with blank holder force of 1200 kN

(a) Dark crack disappearing after adding D-type of piercing knife shape
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(b) Morphology of dark crack before adding piercing process
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