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Design of Punch Shape for Reducing the Punch Wear
in the Backward Extrusion

Dong Hwan Kim*, Jung Min Lee** and Byung Min Kim"

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
die wear is caused by 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 wear model in
order to reduce the rapid wear rate that is generated for the backward extruded products exceeding the forming
limit. The main shape variables of the backward extrusion punch are the flat diameter, angle, and round of the
punch nose part. As the flat diameter 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
can be applied to the real manufacturing process.

Key Words : Reduction of wear("F'2 A7), Punch shape (] &/d), Backward extrusion(F% ¢+%), Surface
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Fig. 5 Photograph of wear on punch land
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DATA READING

1. Simulation data
boundary nodal pressure and velocity of billet,
press movement
2. Experiment data
hardness of die

P LOOP ON NUM+BER OF STEPS Jo—
PREDICTION OF WEAR DEtTH DURING ONE STROKE

ﬁ Cognition tf die shape ]

[—v Generation of we}r measuring points I

Calcuration of normal pressure and sliding velocity
of die at wear measuring points

Y

L Prediction of wear depth

v

U SUMMATION OF WEAR DEPTH

v

| END LOOP ON STEPS

y
L

DETERMINATION OF WEAR PROFILE

Fig. 6 Flow chart for predicting deformation behavior
and tool wear
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Table 1 The levels of punch shape parameters

Dffmm) 2af) R(mm)
Min. level 4.5 150 0.5
Mid. level 6 160 1
Max. level 8 170
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Fig. 8 Analysis method for a surface expansion
using FE-simulation
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Table 2 Comparison results for wear depth between conventional and optimal punch shape

Flat dia.(Df) o
Punch shape ®f of

Angle(2 @) of

Round(R) of Depth of wear

punch nose punch nose punch nose (after 10,000 blow)
Conventional 4.5mm 150 1.0mm 0.0430mm
Optimal 8.0mm 170 0.5mm 0.0377mm
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