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Surface Crack Propagation of Metal Bellows
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Abstract

It is essential to investigate the fatizue crack propagation kehawvicrs of metal bellows
for the analwsis of its structural integrity and leak before bieak condition, One-pitch
maodel bellows specimens which hawve surface notches of different length and depth were
used to analvse the behawviors of fatigue propagation of surface crack of the bellows,
These tests were performed by the displacement controlled conditions using a triangular
wave form in tension side hawing a frequency of 1 Hz, Crack length were obtained by
measuring the keach mark’s distance, Three dimensional finite element analvsis are
performed using comnmercial FEMR program ANSYS to werify the calculated stress
intensity factor based on the Newman £ Raju equation, The results showed that the
calculated stress intensity factor at crack tip had the maximum 724 error except surface
region, It is confirmed that the size and shape of initial swrface notch and the fatizue
displacement amplitude affected the fatigue kehawior and the fatizue life of metal
bellowrs,
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Table 1 Chemical Composition of SUOS316L

Z M1 Cr IIn E S =1 Ilo M
0oz 11,21 17.38 1.86 0,027 | 00054 051 236 0,035
Table 2 Mechanical Property of SUS 316L
Tensile Feledulus of , . ,
Stress (VPa) Elasticity (GPa) | | ossons Hatio
537 193 03
Table 3 Test Conditions of One-Fitch-Models
Surface MNotch
T of Displacerment Freqguen:
ijﬁ [t ] b Shape QUenCY
Specimen Leneth | Depth [trirm] (Hz)
EF-C1 4 65
0.75
EBF-CZ E.8
q triangle 1
EF-I1 4 56
1
EF-DZ 5.4




Fig, 1 Shape of Metal Bellows
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Fig, 2 Dimension of CT Specimen
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Fiz. 3 Fracture Swrface Appearance of BF-DI
Zpecimen with Beach Marks (Thickness is
3mnm)
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Fig. 4 One-quarter Finite Element  Fjg 5 Finite Element Model of Crack
Model of Cne-pitch Bellows Front Region
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Fig, 6 Comparison of Stress Intensity Factor between
MNewman & HRaju Equation and FEM
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