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A Study of Heading Process of Minimum Screw with Serration at Bearing Surface O

- Effect of Preforming Punch Shape on Internal Stress of Die -

Yuji MURE, Hiroshi KONAKA, Toshihiro HIGASHI, Munenori MAMISHIN and Kazuo SUGIYAMA

We have optimized a new heading process of minimum screw with serration at bearing surface by using rigid plastic

FEM analysis in a previous report. Preforming punch shape which performed piercing and upsetting simultaneously was

the optimal. In this paper, the effect of preforming punch shape on the internal stress of die and punch was evaluated by

using elastic FEM analysis. As a result, we concluded that the same design plan of preforming punch as a previous

report was the optimal and there was a correlation between internal stress of die and diameter of case.

Keyword[ Elastic FEM analysis, Heading, Die stress, Cold forging, Evauation function
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Fig.O Schematic illustration of die configuration

and photograph of heading punch and die
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Fig.O0 FEM model for elastic deformation analysis

Table O Analysis conditions

Young’s modulus and poisson’s ratio
of Sintered hard alloy (Die and Punch) | >40GPa, \v=0.22
Young’s modulus and poisson’s ratio
of SCM440 (Case)

Coulomb friction coefficient between
Die and Case

203GPa, v=0.3

11=0.3

10

Forming load / kN

0 0.2 0.4 06 0.8 1.0
Punch stroke 7/ mm

Fig.O Forming load - punch stroke curve in heading
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Table O Evaluation value and weight
valuation 1 2 3
Design~Jtem punch o Die o Deformation
No. Analysis
1|Actual 4 3 3
2|Type-A 2 4 4
3| Type-B 1 1 1
4 Type-C 3 2 2
Weight 1 2 3
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Fig.10 Result of evaluation
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Fig.11 FEM model for elastic deformation of press
fit
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Fig.13 Effect of diameter ratio on shearing stress
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