=] sH=EAaMIISsElX|, M 21 A M 8 F, 2012
Transactions of Materials Processing, Vol.21, No.8, 2012
http://dx.doi.org/10.5228/KSTP.2012.21.8.473

HE-M HEZYS

EM=zoE 3 7|4l

A
0k
ol
2

Development of a Torsion Joint Yoke for Motor-Driven Power
Steering System Using a Double-Action Extrusion Process
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Abstract

The yoke, a component of conventional motor-driven power steering system, often contains welding defects from its
manufacturing process. To eliminate these defects, the precision cold forging process has been tried. In this study, the
double-action complex forging has been used to manufacture a torsion joint yoke. The backward extrusion proved faster
than the forward extrusion in forging of the product. The double-action complex forging process utilized an upper die
composed of a punch, a punch guide, a disc spring and a coil spring. The forged material pushes up the punch guide, and
then the disc spring and the coil spring balances the backward extrusion force. Consequently, the flow of material was
essentially in the forward direction, resulting in a successful forging operation. The forging load of Al 6061-T6 was
higher than that of the automotive structural hot rolled plate.

Key Words : Motor-Driven Power Steering, Precision Cold Forging, Torsion Joint Yoke, Double-Action Complex
Forging , Split Die, Working Load
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Fig. 1 Components of motor driving power steering
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Fig. 5 Structure of die system in order to realize double
action complex forging
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Fig. 6 basic principle of double action complex forging

Table 2 Tensile strength, yield strength and elongation
of each material

Tensile  |Yield Elongation
Strength |Strength %)
(MPa)  |(Mpa)
SAPH400 415 345 24
Al 6061 124 55.2 25
Al 6061-T6| 330 280 14
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Fig. 7 Shape of developed torsion joint yoke

Table 3 Data of developed torsion joint yoke

F (ton) | T(MPa) | T (um)| T (um)
SAPH400 | 97.8 415 15 5
Al 6061-T6 | 135.3 330 15 8.8

(a) (b) (©) (d) (e)
Fig. 8 Detailed process of double-action complex
forging
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