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Process Design of Piston-Pin for Automobile by
the Flow Control '

D. J. Kim, B. M. Kim and D. J. Lee

Abstract

Flow defect of a piston—pin for automobile parts is investigated in this study. In combined cold

extrusion of piston-pin, lapping defect, which is a kind of flow defect, appears by the dead metal zone.
This appearance evidently happens in products with a thin thickness to be pierced for the dimensional
accuracy and the decrease of material loss. The flow defect that occurs in piston-pin has bad effects on
the strength and the fatigue life of piston-pin. Therefore, it is Important to predict and prevent defects
in the early stage of process design. The best method that can prevent flow defect is removing or
reducing dead metal zone through material flow control. The finite element simulations are applied to

analyze the flow defect. This study proposes processes for preventing flow defect by removing dead
metal zone. Then the results are compared with the experimental ones for verification. These FE

simulation results are in good agreement with the experimental ones.

Key Words : Flow Defect, Piston—Pin, Material Flow Control, Forward-Backward Extrusion,

Dead Metal Zone, FE Simulation
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Fig. 3 Conventional forming process sequence for

piston-pin

b) Ductile fracture value distribution

2) Effective strain distribution

strain and fracture value

Fig. 5 Distribution of effective
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Fig. 4 Flow defect of piston-
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Fig. 14 Comparison of deformation according to relative velocity ratios
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Table 1 Comparisons of the proposed methods

Conventional Moving

Pretorm | Stripper

method container

Max. load
(ton)

972 96.3 96.1 84

No. of

forming stages

Defect Exist Non Non Non

Fig. 16 Elimination of flow defect by the first proposed

method
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