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Abstract

The objective of this research is to improve the hot forging die for optimizing the billet size
using Finite Element Method (FEM). The timing pulley was selected for this research. It made of
medium carbon steel S45CL1 with 52 mm diameter and 1OO+(2) mm long. The billet length, punch
bottom angle and punch radius were considered in the research. The research was conducted by
DEFORM 2D, simulation software. The lengths of billet are varied by 102, 100, 96, 94 mm respectively.
The flash length of workpiece was considered in order to improve the die geometries such as punch
bottom angle and punch radius. The results that obtained from FEM compared with the experiment.

The results showed that the forging force is proportional to the length of billet size and the
appropriate length is 96 mm. In case of die design, it was found that the forging force is decreased
when the punch bottom angle and the punch radius which increased. The geometries of workpiece
obtained from FEM were accepted by the company specification.

Keywords: Finite element method (FEM), Die design, Flash, Timing Pulley.
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X= flash length
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M3991 duUsznaumaniivesian (mass %) [5]

Yain) C Si Mn | P S N Pb

545C 043 | 0.25 | 0.73 | 0.011 | 0.018 | 0.0030

S45CL1 | 043 | 0.25 | 0.71 | 0.012 | 0.014 | 0.0023 | 0.06
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