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The Study for Cold Forging of Spline with Different Friction Factor on Die
Surface

Kwan-Woo Kim#* + Seok-Jin Lee** -

Moon-Ki Kims* -

Seong-Yeol Cho* and Hae Yong Chot

Abstract : Forging of square spline was investigated by using finite element methods in
this study. Spline is widely used by torque transmitter in the fields of automobile,

aircraft, and shipping etc. Friction on the surface of die

is regarded as the most

important factor to improve the dimensional accuracy for complete forming of spline
teeth. Finite element simulation was carried out to improve the formability of the
spline, especially remove unnecessary burrs which were extruded in gap between the
die and the punch. To remove the burrs, various friction factors are considered on the
surfaces of the die in the simulations and punch flat surface was designed. The
simulated results were compared with experimental ones.

As a results, it is possible to control the growth of burrs and improve formability of
spline teeth by applying various friction factors and design of punch flat surface.

Key words : Cold-forging(*¥7+<tx), Finite element analysis(fgrs

2&14), Forging process

(Gz2FA), Multi-stage forging(thetet=z)
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Table 1 Mechanical properties

Properties AISI AISI

1006 H13

Hardness(HV) 93 180
Ultimate tensile strength(MPa) 330 1420
Modulus of elasticity(GPa) 205 140
Density(g/cc) 7.87 7.58

Yield tensile strength(MPa) 285 1280
Poisson's ratio 0.29 0.29
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Fig. 10 Results of different friction factors on die
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