[E&] B=2A71385 %], M 14 3 H 5 &, 2005

Transactions of Materials Processing, Vol. 14, No.5, 2005

£ 2XE& de EF

ASE . Yss WA

2 H|
Deep Drawing®@l Th= &

02! HH
lolo
I 0%
[k 02k
mjo
Jdo
ok

- A ST gEN?

Combination of Deep Drawing and Forging Process for Forming
Drum Shape Product Having Thickness Variation
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Abstract
Deep drawing and cold forging processes are combined to achieve near net shape forming of automotive part which has

not only drum shape but also thickness variation. It is important to find out proper intermediate shape where two totally

different forming methods should be joined seamlessly. In the course of development of the combined process, finite

clement analysis can be utilized effectively to decide optimal position for transferring from the sheet metal work to the

bulk forming. Because machining process is eliminated, significant improvement in integrity, reliability, and durability of

the part is expected. The developed process combination could be applied in real manufacturing process successfully.
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Fig. 1 Drum-lock-up, part of auto transmission
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Fig. 2 Process map for the drum-lock-up
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Fig. 3 Axisymmetric model for finite element analysis

Fig. 4 Analyzed forging process of the drum-lock-up
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(b) Elimination of the defect by geometric

modification
Fig. 5 Effect of fillet radius of drawn work piece
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(b) Properly shaped edge
Fig. 6 Effect of drawing inclination on the edge filling
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(a) Initial blank

(b) Forged product
Fig. 7 Drum-lock-up produced by combination of

deep drawing and forging
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Fig. 8 Cross section of the processed part that has
thickness variation along the bottom to wall
path
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