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Root Mean Square Error 2441922

Mean of Response 36.50926

Observations (or Sum Wgts) 18

Parameter Estimates

Term Estimate Std Error t Ratio Prob>|t|
Intercept 60.444444 59.52873 1.02 0.3300
Dp 0.7631173 0.117487 6.50 <.0001
M 37.527778 4.934456 761 <.0001
Rb -291.9907 171.0799 -1.71 0.1136
M*M -5.916667 1.220961 -4.85 0.0004
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Summary of Fit
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Root Mean Square Error 0410224
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Parameter Estimates

Term Estimate Std Error t Ratio Prob>|t|
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Rt*Rt 86.923521 2051121 424 0.0014
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ROBUST DESIGN OF TRANSMISSION
SHAFT FOR MINIMIZING HEAT
TREATMENT DISTORTION

Yun-Han Lung, Jyh-Cheng Yu

Department of Mechanical Engineering
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Taipei, Taiwan, R.O.C.

ABSTRACT

This paper addresses the relation between geometric
design and dimensional distortion pattern of
transmission shaft due to heat treatment. The study first
explores the origin of dimensional distortion from part
materials and quenching processes to comprehend the
key points of part design. Taguchi’s method is applied
to analyze the major control and noise factors of heat
treatment. A regression model of dimension distortion is
then derived for the spline section of a three-stage shaft.
The regression model is applied to the parameter design
of transmission shaft. The robust design alleviates the
Average Diametric Change and the Deviation of
Diametric Change. Where reduces the amount of
dimensional correction of hardened part.
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