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Fatigue Strength Analysis for Bolts and Nuts Which Have Slightly Different Pitches Considering Clearance

Yu-Ichiro Akaishi Xin Chen Yang Yu

Hidetoshi Tamasaki Nao-Aki Noda Yoshikazu Sano Yasushi Takase

The fatigue strength of bolt and nut is experimentally investigated for three types of different pitch difference. The effect of

fitting clearance on the strength of bolt is discussed as well as the effect of pitch difference. The conclusions are summarized

as follow : (1)By introducing the pitch difference, the mean stress and stress amplitude can be reduced at the first root of
bolt thread. (2)The fracture position of bolt thread is changed depending on the pitch difference. (3)The clearance affects the

stress distribution along threads more significantly when the pitch difference is larger.
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Fig.1 Schematic diagram of bolted joint
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Fig.2 Experimental device
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(a) 0=Oum Position of fracture at No.1 thread
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(No.-3 in analytical model)
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(c) o=15pum Position of fracture at No.-13 thread
(No.-3 in analytical model)

Fig.3 Specimen
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Table.l Results of fatigue experiment
Specimen a=0um a=5um a=15um
Axial force F (kN) 30+18.3
Stress ¢ (MPa) 213+130
Number of cycles until 2 19%10° More than | More than
fracture at No.1~8 ' 271x10° | 2.49x10%*
Position of fracture No.-3 No.-3
in Fig.1(a) Nolthread) L4 | thread

* 1 Until number of cycles=1.94x10> F=30+14.1 kN (Fig. 4)
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Fig.5 Axi-symmetric finite element model
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Fig.7 Stress concentration factor for different pitches(F=30kN)
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