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Design Analysis and Field Try-out of Automotive Panel Dies

J.M.Lee and Y.T.Keum

Abstract

This study suggests the practical method which can reduce the lead time of the field trial and
design of the dies. The virtual manufacturing, with which the die design is evaluated by computer
analysis, reveals the impropriety of a design before die makings. Three methods for reducing the die
making process occupying over 60% of the automotive development are like follows: First, the crack
and wrinkle occurrence can be prevented by virtually adjusting the blank holding force and drawbead
force with a computer simulation. Second, the parts which can not remove the forming defects in spite
of the adjustment of forming parameters need to modify the part geometry or punch temporary shape.
Third, the simulation before field trial, field trial, and field trial simulation can be effectively used in

die design.

Key Words : Design Analysis, Automotive Panel Dies, Simulation Before Field Trial, Field Trial,

Field Trial Simulation
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Table 1 Detail characteristics of finite element models.

Element Type |No.of Nodes| No.of Elements
Lower Die 15,434 15,587
Punch 8,798 9,557
] Shell
Blank Holder 6,942 6.604
Blank 4,005 3.872

Fig. 1 CAD data of bonnet outer panel
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Fig. 2 FE model of the lower die

Fig. 3 FE model of the punch

Fig. 4 FE model of blank holder

Fig. 5 FE model of the blank
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Table 2 Boundary conditions and process conditions used
in the finite element analysis.

Condition " .
. Boundary Condition Process Condition
Analysis
Die:All Fixed
Gravity:Z dir
Gravity Blank:Symmetric
-0.00981GPa
(y Fixed)
Die:All Fixed
B/H:U, Free B/H:Z-dir 2m/sec
Binder Wrap
Blank:Symmetric #0.1
(y Fixed)
Die:All Fixed
Die Vel:Z-dir 10m/sec
Punch, B/H:U, Free
Draw #:0.09
Blank:Symmetric
BHP:0.00078GPa
(v Fixed)
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Fig. 6 Layout of the lower die, blank holder and blank
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Fig. 8 Tooling configuration for binder wrap analysis

Fig. 9 Binder wrap obtained from the simulation

Fig. 10 Real binder wrap produced in field try-out
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Fig. 11 Strain distribution of draw panel after the
first trial simulation

Fig. 12 Thickness distribution of draw panel after
the first pre-trial simulation
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Fig. 13 Energy distribution of draw panel after the
first pre-trial simulation

Fig. 14 Strain path of grill upper place after the
first pre-trial simulation

Fig. 15 Strain distribution of draw panel after the
second pre-trial simulation
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Fig. 16 Strain distribution of draw panel after the
third pre-trial simulation
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Fig. 17 Strain distribution of draw panel after the
fourth trial simulation

Fig. 18 Strain path of grill upper place after the
second trial simulation
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Fig. 19 Thickness distribution of grill upper place
after the third trial simulation

Fig. 20 Strain distribution of draw panel after the
fourth trial simulation

Fig. 21 Draw panel after the fourth try-out
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Fig. 22 Strain distribution of draw panel in case of
SCP3 sheet
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Fig. 23 Strain path of grill upper place in case of
SCP3 sheet

Fig. 24 Thickness distribution of grill upper place
in case of SCP3 sheet
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