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A Process Sequence Design of the Mulit-Step
Cold Extrusion using Thick-Wall Pipes

Chul Park, Ho-Joon Choi and Beong-Bok Hwang
Abstract

The current five-stage cold extrusion process to produce an axle-housing is investigated for the
purpose of improved process. The main goal of this study is to obtain an appropriate reduced
process sequence which can produce the required part most economically without tensile crack-
ing, workpiece buckling, and overloading of the tools. The current process sequence is simulated
and design criteria are examined. During the simulation, several remeshings are done due to
severe mesh distortions. Based on the results of simulations of the current five-stage process,
design strategy for improving the process sequence are developed using the thick hollow pipes.
The finished product of an axle-housing is produced in two operations and one annealing
treatment while the conventional sequence consists of five operations and one annealing treat-
ment. Also, die loads of the new process are compared with those of the current one.

Key Words: Cold Extrusion(\ 7Fet&), Process Sequence (7}3<4]), Axle-Housing ()< 3}-%
), Design Criteria (A A 715)
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Fig. 4 Deformation patterns for the first step opera-
tion
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ation



Fig. 7 Deformation patterns for the third step opera-
tion
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Fig. 11 Deformation patterns for the final step opera-
tion
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Table 1 Commercially available thick-wall pipes
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Table 2 The comparison of extrusion-ratio between proposed processes and conventional one
operation
P 1st 2nd 3rd 4th 5th
process
conventional 13 11 upper part lower part
process ’ ' 3.76 1.5
operation
1st 2nd
process
1st proposed
process (0. D. 3.16 upper part . 3.76
139.8 mm, ’ lower part : 1.5
THK. 35 mm)
2nd proposed
process (O. D. 2 87 upper part . 3.76
130.0 mm, ’ lower part : 1.5
THK. 35 mm)

Table 3 The comparison data between proposed processes and conventional one

proposed processes

process .
conventional 1st proposed 2nd proposed
comparison process process(O. D. 139.8 mm, | process{(O. D. 130.0 mm,
THK. 35 mm) THK. 35 mm)
max. punch 48.4 30.8 26.7
load (MN) ' ’ '
No. of
. 5 2 2
operation
No. of
annealing and 1 1 1
coating
die shape complicated simple simple
mat’l waste much none none
process time long short short
distribution of ..
similar

effective strain
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