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Finite Element Analysis to Fatigue Life of U-shape Bellows
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Abstract: The stress and the stress convergence points of bellows is analyzed in this paper by ANsys software then the fatigue
life of bellows is investigated on E — N curves of the fatigue tool module and the fatigue life distribution has been obtained. A
comparison has been made between finite element analysis and empirical formula. It is found that the finite element results is
closer to the experimental results indicating that the finite element analysis is reliable. At last the problems in the future re—
search is pointed out.
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Table 1 Dimensions of bellows
Inner diameter Convolution Convolution Convolution No. of No. of
at root height pitch thickness plies convolutions
D, /mm h/ mm q/mm 8/ mm n N
271 40 30 1.5 1 4
2

Table 2 Properties of bellows material

Modulus of elasticity/GPa

Poisson’ s ratio Yield strength( 0.2%) /MPa Density/( kg * m )

186

0.3 316 7 850
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Fig. 1
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3D model of U-shape bellows
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24 657 Fig.2 2D model of U-shape bellows
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Fig.3 Finite element model of bellows( partial) .
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Table 3 Fatigue strength of 304 stainless steel
Strength coefficient Strength exponent Ductility coefficient Ductility exponent
o,/ MPa b & ¢
1 100 -0.119 0.340 -0.490
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Fig.5 Equivalent stress of bellows: ( a) inner pressure +

tensile disp; ( b) inner pressure + compression disp
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