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Design of punch shape for reducing the punch wear in the backward extrusion

T. J. Park, D. J. Lee, D. J. Kim(Graduate School, PNU), B. M. Kim(ERC for NSDM, PNU)

ABSTRACT
Die design to minimize the die wear in the cold forging process is very important as it reduce the production cost and the

increase of the production rate. The quantitative estimation for the die wear is too hard because the prediction of the die wear

is determined with many process variables. So, in this paper, the optimal shape of the backward extrusion punch is newly

designed through the FE-analysis considering the surface expansion and Archard’s wear model in order to reduce the rapid

wear rate that is generated for the backward extrusion product exceeding the forming limit. The main shape variables of the

backward extrusion punch are the flat, angle, and round of the punch nose part. As the flat and angle of the punch nose are

larger, the surface expansion is reduced. and, the wear rate is decreased according to the reduction of the punch round. These

results obtained through this study are applied to the real manufacturing process, it is implemented the reduction of the wear

rate.
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Fig. 1 Dimention and shape of small tube cylinder
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Fig. 2 Photograph of wear on punch nose
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Fig. 3 Analysis procedure to predict deformation behavior

and tool wear
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Fig. 4 Shape parameters of punch

Table 1 Range of shape parameters for punch
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Fig. 5 Wear depth for variation of punch nose flat
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Fig. 6 Wear depth for variation of punch nose angle

——sliding velocity {mm {13 )
00 e dapth of wesr (X 0.0001 mm )
—ap—-normal pressure (MPa)

0 o o8 sa 12 s 1e 1 20 22
Round{R)ofpunch nose

Df{mm) 20.(°) R(mm)
Min. Value 4.5 150 0.5
Mid. Value 6 160 1
Max. Value 8 170 2

-577-

Fig. 7 Wear depth for variation of punch nose round
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Fig. 8 Result of surface expansion for parameters of punch
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Table 2 Value of shape parameters of optimal punch

Df{mm) 2a.(°) R(mm)
Opt. Value 8 170 0.5
3. 848
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