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Design of Cold Heading Process of a Screw for Storage Parts
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Abstract

Fasteners are used to join the various electronic products and machines. So, the quality and reliability of the fastener
are strongly requested. In this study, the analyses of the multi-stage cold forging of TORX screws for storage parts are
carried out. In manufacturing of TORX screws, crack and folding defects are observed. Therefore, the analysis is focused
on the prediction of the defects. Based on the analysis results, the upper die and process conditions are redesigned to
reduce the defects. The upper die shape for preform forming is redesigned to prevent folding and sharp shape change. The
Cockroft-Latham damage criterion is introduced to predict the crack initiation. Analysis results shows that the maximum
Cockroft-Latham damage value is decreased by 40% in the forming using the modified upper die.
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(a) TORX Screw (b) Workpiece

(c) After 1% forming (d) After final forming
Fig. 1 TORX Screw and deformed shape at intermediate
forming stage

(b) Folding
on top surface

(c) Folding
on screw bit region

Fig. 2 Observed defects after heading process

(a) Original shape

(b) 1°* modification

(c) 2™ modification
Fig. 3 Sectional view of top die for 1* stage forming
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Table 1 Forming ratio at each stage of forming

1% forming Final forming

Original 80% 100 %

1% modification 80% 100 %

" modification 85.1% 100 %
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Fig. 4 Dimensions for definition of forming ratio
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Fig. 5 Section view of (a) bottom die for commonly
used at all stage of forming and (b) top dies
for final stage of forming
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Fig. 6 Observed folding defects (a) on top surface and
(b) on screw bit region by analysis
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Table 2 Damage values at point A and B after final
forming

1% forming final forming

Original 0.229 0.522

shape _ 0.594

18 0.202 0.512

modification _ 0.408

2nd 0.506

modification _ 0.392
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(b) Folding
on screw bit region

(a) No folding
on top surface
Fig. 9 Deformed shape with 1 modified top die
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(a) No folding

(b) Folding
on top surface on screw bit region
Fig.10 Deformed shape with 2" modified top die
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