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Quantitative analysis of effect of shrink fit in cold forging

Q. S. Li, M. C. Lee, D. C. Jung, Y. H. Son, M. S. Joun

Abstract
In this paper, effects of major design parameters of cold forging dies on die mechanics are quantitatively investigated
with emphasis on shrink fit using a thermoelastic finite element method. A ball-stud cold forging process found in a cold
forging company is selected as a test process and the effects of die insert material, shrink fit, dimension of ring, partition
of die inert and clamping force on effective stress and circumferential stress are analyzed.
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Table 1 Elastic property of die materials

Material |Young’s modulus (GPa)| Poisson’s ratio

WwC 696 0.24
SKDI11 210 0.30
SKDé61 200 0.28
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Fig. 1 Lower die design of the last process in ball-stud
cold forging
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Fig. 2 Typical finite element analysis model used in
this paper
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Table 2 Cases investigated
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Fig. 4 Principal stresses of Case 4
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Fig. 5 Effect of the amount of shrink fit on die stress
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Fig. 9 Effect of ring diameter on die stress
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