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Optimization of Hot Forging Process of Flange Type Wheel
Bearings by Statistical Technique

J. S. Lee, H. K. Moon, B. H. Song, B. Y. Hur

Abstract
Due to the shape of spindle with small diameter and heavy section, rapid cooling is difficult. It is difficult to fabricate

the tapered wheel bearings with fine microstructure. Thus, their mechanical characteristics, such as yield strength and

fatigue resistance, decrease. Producing the tapered wheel bearings with good workability during orbital forming after hot

forging, hot forging process with several process parameters was optimized by means of statistical technique of Six-

Sigma scheme. As a result, the lower heating temperature is, the lower the hardness and yield strength of forgings are.

Also, the faster conveyer velocity is, the lower the hardness and yield strength of forgings are. To avoid therefore

occurrence of the surface rupture during orbital forming, the heating temperature should be controlled as low as possible

and the conveyer velocity should be controlled as fast as possible.
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Fig.1 Schematic illustration showing the shape and metal
flows of hot forging product.
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Fig.2 The effect of process parameters on the hardness(a)
and yield strength(b).
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Fig.3 Table of Orthogonal Arrays L8[2(7)] and data input
for optimization of mechanical characteristics.
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Fig.4 Results of optimization on hardness of forging
products.
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Fig.5 Results of optimization on yield strength of forging
products.
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