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A study on the forming process and formability lmprovement
of clutch gear for vehicle transmission

J. M. Kim, K. O. Lee, S. S. Kang

Abstract
Forging process is one of the forming process and is used widely in automobile parts and manufacture industry.

Especially the gears like spur gear, helical gear, bevel gear were produced by machine tool, but recently they have
been manufactured by forging process. The goal of this study is to study forming process with data obtained by

comparison between forward extrusion and upsetting simulation results and formability improvement by various

heat treatment conditions. By analysis data of 3D FEM by upsetting and forward extrusion forming, the forming
process of clutch gear develops using data based on 3D FEM analysis. Through tensile test using specimens by

various heat treatment conditions, the optimal heat treatment condition is obtained by comparison the results of

tensile test.
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Table 1 Chemical Compeosition of SCMd420 Steel

C Si Mn P S Mo Cr

0.18~ 0.15~ | 0.60~] 0.03 0.03 | 0.15~ 0.9~

023 [ 035 0.85 oj3} | ojz 0.3 1.20
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Table 3 Heat treatment conditions

Case Normalizing Spherodizing
0T
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Fig.7 Stress-strain curve

Table 4 Comparison for the mechanical properties

YS(MPa) | UTS(MPa) | QA&
casel 709 821 0.407
case2 577 697 0.378
case3 583 702 0.4
cased 610 720 0.448
cased 669 785 0.459
case6 656 750 0.423
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