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Study on Application of Fatigue Strength Reduction Factor and Stress
Concentration Factor in Fatigue Analysis of Screw Threads

Chen Tao"? LiuPan’> Xu Xiao?

1. State Key Laboratory of Nuclear Power Safety Monitoring Technology and Equipment, Shenzhen, Guangdong, 518172, China;

2. China Nuclear Power Design Co. Ltd., Shenzhen, Guangdong, 518172, China

Abstract: Taking the reactor pressure vessel as an example, the theoretical relationship of
fatigue strength reduction factor (Ky) and stress concentration factor( K ), the reasonable values of
Ky and K, the principles of equivalency of Ky and K; in engineering project and the methods and
techniques of how to use K¢ and K in fatigue analysis are presented. An example of fatigue analysis
for screw threads of reactor pressure vessel (RPV) stud with certain K¢ is given. Consequently,
definitions and differences of K¢ and K; are classified. Opinions on the application of K¢ to high
strength alloy stud are given, which can be used as a reference to the stud selection and the structure

design in the engineering application.

Key words: Fatigue analysis, Fatigue strength reduction factor (K), Stress concentration factor

( Kt ), Reactor pressure vessel (RPV)
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Table 1 Results of Fatigue Test of Bolts
/MPa /MPa Ni K¢
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Table 2 Correction Methods 1 of K
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S/ Sak 1.1481
/S 1.5736
4 N, log(Si/ Saix) 0.05999
log(S/S) 0.19685
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Table 3 Correction Methods 2 of K
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1 K¢ 4
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S/ =Si/ Ky 387.5
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log(S//S;) 0.19685
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6 U 8
7 U 0.865
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