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FAILURE ANALYSIS OF BELLOWS USED IN HEATING PIPELINE
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Abstract : The failure analysis of 316 L stainless steel bellows that being used in a heating pipeline for 5
years has been conducted by using optical microscope and scanning electron microscope( SEM). The re-
sults showed that the cracking of the bellows was caused by stress corrosion cracking. The cracking was
induced by the chlorides in water. The working stress may play a dominant role and the residual stress due

to cold working were also responsible for the cracking. Finally several prevention measures was proposed.
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Table 1 EDAX analysis result of fracture surface

JLH a Ca Mg
5, mass% 1.23 2.81 0.98
HEEE my/L 12300 28100 9800
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Fig. 3 Crack of failed bellows ( Magnify of Fig.2)
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Fig. 4 Morphology of the fracture surfaces
(a fan-liked pattern)

Fig. 5 Morphology of the fracture surfaces

(a mud-liked pattern)
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Fig. 6 Morphology of the fracture surfaces
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Fig. 7 EDAX pattern at the crack tip
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