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An Influence Analysis and Prediction of Billet’s Characters
on The Cold Precision Forging for internal Gear

Yuan-Chuan Hsu®~  Wann-Yih Lin'  Gwo-Jen Hwang®

! Association professor, Department of Mechanical and Computer-Aided Engineering, National Formosa University

2 College student, Department of Mechanical and Computer-Aided Engineering, National Formosa University

Abstract

Gear is an important component or part used in mechanical system to transmit power. The process of
precision gear forging has been developed recently because of its advantage of material and cost reduction,
improved gear strength and fatigue resistance. Therefore, the forming process used for manufacturing gears
has been a focus technique now. In the current study, the 3D rigid-plastic finite element simulation technique
was used to analyze the plastic forming of cold forging for internal gear. The influences of characters such as
inside diameter, outside diameter, harden-strained exponent, strength coefficient and surface roughness, on
cold forging loads were explored firstly. Then, the relation predictive model of the five billets’ characters to
the cold forging load was constructed through the neural network. The results indicated that the inside
diameter, outside diameter and height of billet had obvious influence on the forging deformation and product
quality, but their influence on forging load was less. The harden-strained exponent, strength coefficient and
surface roughness of billet had obvious influence on forging load, and the larger values the three characters
had, the higher forging load it needed. The predictive model constructed by neural network can also provide

valuable references in predicting the forging deformation and forging load for internal gear.

Key Words: Internal gear ~ Cold precision forging ~ Finite element simulation ~ Neural network.
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