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Closed-Die Forging Analysis of Clutch Teeth Using An Upper Bound
Elemental Technique

Y S (HLCH cistg), olAtEl(RIH 7 sl), AS=(ZFH] 3oH)
J.H. Yang' (Graduate School, Kyungnam Univ.), ST. Lee (Changwon Junior Technical College),
Y.J. Kim (Kyungnam Univ.)

Abstract
A simple kinematically admissible velocity field for closed-die forging of clutch teeth is analysed
which takes account of the profiled teeth chosen kinematically by approximating these as straight taper
teeth. The upper bound load and the deformed configurations are predicted by the velocity field at
varying punch movements considering differing frictional factors. Experiments were carried out using a
model material of plasticine at room temperature where talcum powder was used as a lubricant. The
theoretical predictions of the forging load and the relative pressures are found to be in reasonably good

agreement with the experimental results.
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Fig. 1. Subdivision of a region into deformation
zones! (a) forging of clutch tooth forms, (b)
geometry of the deformation zones.
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Fig. 2. Details of deforming zone at the corner
filling stage.
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Fig. 5 Grid distortion pattern in cavity filling
process ( 7=0.2), (a) with solid (b) with hollow.
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Fig. 6 Relative
punch movement, (a) with solid, (b) with hollow.
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