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有限要素解析を援用した浸炭焼入れはすば歯車の曲げ疲労強度の推定

Estimation of Bending Fatigue Strength of Case-Carburized Helical Gears 

Using Finite Element Analysis 

野嶋 賢吾＊1, 緒方 健悟＊2, 田中 求＊3, 西 遼佑＊4, 小野 勇ー＊5, 小出 隆夫＊6

(Kengo NOJIMA) (Kengo OGATA) (Motornu TANAKA) 

Abstract 

(Ryosuke NISHI) (Yuichi ONO) (Takao KOIDE) 

Case-carburized helical gears are widely used for mechanical devices. Since fracture of a tooth of a helical 
gear may lead to the total loss of a helical gear device, we need to accurately estimate the bending fatigue 
strength of helical gears for designing helical gear devices. In this paper, we developed a method for 
numerically estimating the bending fatigue strength of case-carburized helical gears in three steps. First, 
we calculated the tooth root stress of helical gears by the finite element method (FEM). Second, we 
calculated the carbon concentration, the residual austenite amount and the residual stress of helical 
gears using FEM-based heat treatment simulations. Third, we estimated the bending fatigue strength 
of helical gears by applying the first and second results to the endurance limit diagram. To verify the 
validity of our method, we compared the estimated values of the bending fatigue limit of the helical gears 
calculated by our method with the experimental values obtained from bending fatigue tests. For the helix 
angle/J0�25° , the estimated values agreed with the experimental values within the error range of 士 10%.
However, for/J0=30 ° , the estimated values did not agree with the experimental values. Thus, we 
demonstrated that our method is applicable to/J0 � 25° . 
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