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Development of Press Forming Technology for the Multistage Fine Tooth Hub Gear

D. H. Kim(Automotive Eng. Dept. JIU), J. M. Lee, S. H. Lee, H. S. Byun(Precision Eng. Dept., PNU),
B. M. Kim(Mechanical Eng., Dept. PNU)

ABSTRACT

This paper deals with the aspects of die design for the multistage fine tooth hub gear in the cold forging process. In order
to manufacture the cold forged product for the precision hub gear used as the ARD 370 system of bicycle, it examines the
influences of different designs on the metal flow through experiments and FE-simulation. To find the combination of design
parameters which minimize the damage value, the low gear length, upper gear length and inner diameter as design parameters
are considered. An orthogonal fraction factorial experiment is employed to study the influence of each parameter on the
objective function or characteristics. The optimal punch shape of fine tooth hub gear is designed using the results of FE-
simulation and the artificial neural network. To verify the optimal punch shape, the experiments of the cold forging of the hub

gear are executed.
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Fig. 1 ARD 370 and the assembly of hub gear

Fig. 2 The drawing of ARD 370 hub punch in cold forging
process
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(@)Punch (b)Mesh shape (c)Forging condition
Fig. 3 Punch and workpiece shape for FE-simulation

Fig. 4 The sequence of gear forging with sizing process

@ (b)
Fig. 5 (a) The results of FE-simulation and (b) defects in
cold forging process
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Fig. 6 Design variable for hub gear forging process
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Fig. 8 Predicted damage value using ANN for combination
of design parameters
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Fig. 9 Characteristics of metal flow according to LGL
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Fig. 10 Metal flow for selected condition
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