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Abstract; The failure analysis of a 304 stainless steel boiler tube used in a medical waste incinerator for
less than one year was conducted by using optical microscope and scanning electron microscope( SEM).
The results showed that the cracking of the boiler tube was caused by stress corrosion cracking(SCC).
The cracking was induced by hot gas containing chlorides and sulfide when burning medical waste. The

working stress and residual stress may play a dominant role whilst 304 stainless steel is susceptible to
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chlorides and sulfide. In the paper several prevention methods were also proposed.
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Fig. 1 Cracked tube in steam boiler( A)
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Table 1 Chemical composition of boiler tube( mass% )

elements C Si Mn

P S Ni Cr

content 0.04 0.50 1.62

0. 037 0.016 7.61 16. 50

Table 2 Noninal composition of 304 stainless steel (mass% ) '’

elements C Si Mn

P S Ni Cr

<0. 08 <1.00 <2.00

content

<0. 045 <0. 030 8.00 ~10. 50 18. 00 ~20. 00

Fig. 6 Cross section of cracked steam boiler tube
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Fig. 5 Fracture of cracked steam boiler tube
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Table 3 Element analysis result of fractured surface as shown in fig. 9 by EDAX( mass% )

elements Na Si S

Cl Ca Cr Fe Ni

27.51 16.52 2.30

content

4.17 1.54 9.70

35.45 2.81

Fig. 7 Metallograph of failed boiler tube( a) at the head of crack
on the tube surface; (b) at the tail of crack on the tube suface

Fig. 8 Morphology of fractured surface of
cracked steam boiler tube by SEM ( a feather-liked pattern)
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Fig. 10 EDAX pattern of the site showed in Fig. 9
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Fig. 9 Morphology of fractured surface of cracked
steam boiler tube by SEM
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