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Back-pressure cold forging analysis to minimize non-forming area of
gear teeth
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Abstract This study performed the back-pressure cold forging analysis to minimize the non-forming area of gear
teeth for the output hub and reaction hub in automatic transmission. Two important factors of the back-pressure cold
forging process, the load of the punch and the backup force applied to the sleeve, were determined through
displacement control analysis. The non-forming area of the gear teeth was compared with both cases of the
displacement control analysis and load control analysis, and their solution is similar to the measuring result of a real
workpiece. The results show that the load of the punch is dependent on the reduction area of the workpiece, and
the backup force applied to the sleeve is determined with regard to the cross-section-area of sleeve. This analysis
procedure can be useful and effective in determining the manufacturing condition of the back-pressure cold forging
process to minimize the non-forming area.
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Table 1. Material properties [7]

Material Yield Strength Density Poisson's Rate
SCM430 435 MPa 7.85 glem’ 0.29
SKD11 1,200 MPa 770 g/em’ 0.30

Workpiece

Fig. 5. Finite element model

Table 2, Forging conditions for finite element analysis

Output Hub Reaction Hub
Number of element 142,917 111,865
Friction coefficient 0.12 0.12
Stroke/sec 0.67 0.67
Total stroke (mm) 220 220
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Table 3. Non-forming size of output hub

Reaction force Non-forming area
(mm)
Case Displacement Load
Punch Sleeve control control
A 343 121 1.54 1.64
B 647 203 0.95 1.04
C 1,360 557 0.62 0.75
D 1,760 690 0.39 0.42
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Table 4. Non-forming size of reaction hub

Reaction force Non-forming size
(mm)

Case -

Punch Sleeve Displacement Load
control control

A 183 52 1.54 141

B 805 77 1.18 1.12

C 1,350 194 0.84 0.83

D 2,040 480 0.22 0.22
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Fig. 13. Non-forming area vs. reaction force of reaction
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