O

(=2] s=ausri2stalxQ000, M9A M3s
Transactions of Materials Processing Vol. 9, No. 3 (2000)

PASE-ZC| ZENMo| Bhet oI

U - REHZ - Y

(2000 1¥ 10¢ A=)

A Study on the Improvement of Forming Process
of Power Assisted Steering Part

D. Y. Yoon, T. K. Ryou and B. B. Hwang

Abstract

The conventional and new forging processes of the power steering worm blank are analyzed by the
rigid-plastic finite element method. The conventional process contains three stages such as indentation,
extrusion and upsetting, which was designed by a forming equipment expert. Process conditions such as
reduction in area, semi-die angle and upsetting ratio are considered to prevent internal or geometrical
defects. The results of simulation of the conventional forging process are summarized in terms of
deformation patterns, load-stroke relationships and die pressures for each forming operation. Based on the
simulation results of the current three-stage, the power steering worm blank forging process for
improving the conventional process sequence is designed. Die pressures and forming loads of proposed
process are within limit value which is proposed by experts and the proposed process is found to be

proper for manufacturing the power steering worm blank.
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Fig. 3 Schematic configuration of a power steering

worm blank
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Table 1 Forming conditions in conventional process

1st Step 2nd Step 3rd Step

| Identation | Foward Extrusion | Heading
Operation

. 1st pass | 2nd péss
Forming | - 7906 0.8
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Fig. 4 The plot of the criteria for the prevention of
center bursts®
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Fig. 5 Deformation patterns, die pressure distributions and load-stroke relationship for the first step operation
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Fig. 7 Deformation patterns, die pressure distributions and load-stroke relationship for the third step operation
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in the proposed process 2
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Table 4 The comparison data between proposed
processes and conventional one

o2

Conventional Proposed processes
process method 1| method 2
No. operation ‘ 3 1 2
Max. load (KN) 2510 497.65 1717.34
Forming energy(k]) 1057 137 79
Press capacity (ton) 800 - -
Process time long short medium
Machine cost medium low medium
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