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Abstract

Several cold extrusion processes to produce an axisymmetric steel piston-pin are
investigated for comparing each other. Two methods among four conventional ones
are selected to be simulated using the rigid-plastic finite element method. One of
the both methods using a mechanical press has one stage process and the other
utilizing a cold header applies a multi-stage process to produce a final product,
Because the main process is a backward extrusion, the design criteria such as the
backward extrusion ratio and punch diameter to depth ratio are considered. FEM
analysis is performed mainly for strain distribution and load-stroke relationships.
Based on the results of preliminary simulation, both process sequences are proved to
have proper charicteristics suitable for each production method in terms of maximum
load. Those simulation results will be a good design criteria in the future work to
advance the manufacturing process.
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Table 1. Comparison of each production method
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Fig 1. Deformation patterns and load-stroke relationship for one step process
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Fig. 2. Deformation patterns and load-stroke relationships for stepl of multi-stage
production method

Aol FANAM HA BFL A AHUZIE Asly €
o] glon AlE#olMo] fEd ¥ HFANYLY ExE X 7
et ok Az F ddeold FAHALolAA Ao olF L
(spring clamp)el 93 ol&®tt FA/AFH=E BRY, F 34 EF

.
X v SR FREFANRRSTE?
.
!
» b
| J
| i - e
< Tet rey =QE0 o
o®® J ’
i £ I ;
I R |
o S |
« |
g k1) -
! .
ot e
_J "~ Al 2 3 4 5 6
sroemm

1.4000
1 10000 7 1.5000
Vi 1TH000

Fig. 3. Deformation patterns and load-stroke relationships for stepZ2 of multi-stage

production method
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Fig. 4. Deformation patterns and load-stroke relationships for step3 of multi-stage
production method
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