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A Study on the Automatic Design Supporting
for Automobile Bonnet Tools

Hyo Sang Jung#

ABSTRACT

In this study a 3-D automatic die design supporting system for a bonnet panel has been developed using
Pro/PROGRAM of the widespread CAD software Pro/ENGINEER. A standard drawing die was defined in terms
of the punch profile, the die face geometry, and the blank sheet size. The strip layout of a trimming die was
defined, in addition, in terms of the trimming line and the locations of scrap cutters. Necessary relations for each
design step are formulated and rules for bottom-up type 3-D die design were set up for the automatic design of
drawing and trimming dies of a bonnet.

With the input geometric data of punch profile, die face, and blank sheet, this 3-D design supporting system
could complete the basic design process, in case of the bonnet drawing die, in a time 78% shorter than that
required by a typical 2-D CAD system. The new design system showed remarkable design efficiency also when
it was applied to the case of redesign and modification of the previous standard output for a different car type.

Key Words : Die Design(E3 A7), Drawing Die(=%% %), Relations(#A4]), Standard Die(XFE ),
Automatic design(A}& 3 Al), Automobile bonnet(A}E X} X A)
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Fig. 2 Bonnet modeling
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Fig. 3 Schematic diagram of the bonnet drawing die
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Table 1 Classification of tool size (tool height =
1000mm)

Small
2000
1300

Medium
3000
1600

Classification
Length
Width

Large
4500
2200
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Fig. 4 Punch profile and die face of the main curve
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Input of 3-D drawing for bonnet model
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Fig. 13 The flow chart of the die design
system for bonnet drawing.
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Table 6 Default value of punch profile

Front radius 2465
Side radius 4000
Rear radius 2500
Front comer radius 400
Rear corner radius 120
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Fig. 16 Upper die

Fig. 17 Lower die

Fig. 18 Assembled drawing die
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Fig. 19 Punch of new bonnet model
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Table 7 Input values for the different bonnet.

Front radius 3350

Side radius 4000

Rear radius 1750
Front corner radius 500
Rear corner radius 80
Expected blank size 1810%1715
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Fig. 20 Main curve of new bonnet model

Fig. 21 Dieface of new bonnet model

Fig. 22 Upper die of new bonnet model
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Fig. 23 Assembled drawing die of new model

Fig. 24 Bonnet inner panel
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Table & Input values of the bonnet inner panel

Front radius 2200
Side radius 7000
Rear radius 1550
Front corner radius 360
Rear comer radius 45
Expected blank size 1540x1220
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Fig. 26 Die face for the inner panel
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