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FAILURE OF TEE AND FLANGE OF HYDROGEN PRODUCING SET
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ABSTRACT Failure samples of tee and flange were examined by using microscope, SEM, XPS, micro-hardness
meter and ferramagnetic meter. The results showed that the crack of tee and flange were attributed to the hydrogen
induced crack (HIC), and the samples were sensitive to chloride stress corrosion crack. In the case of environment
with high H, pressures, hydrogen was the main factor, and work hardening and increasing in stress and hardness at

weld zone were inducing factors for the crack of tee and flange. The protective measures are proposed.
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Table 1 Main elements composition of corrosion products on side of crack(% )

Sample Cl Ni Cr Fe Mn

Ti Ca S P Si Al

Tee 13.53 5.34 19.87  48.57 0.94

Flange 2.52 7.68 17.48  60.46 1.29

2.03 0.58 0.89 0.22 1.59 1.26
0.71 1.08 0.35 0.01 0.79 0.39

Fig. 1 Microstructure of failed flange. X 500

Fig.3 SEM of fracture of failed flange
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Table 2 Micro-hardness of failed samples (N/m’)

Sample Base Root of Crack Side of Crack
Flange 9.5 18.5 11.0
Tee 25.6 33.1 30.9
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Table 3 Ferromagnetic phase content of samples

Semple Tee Flange 316L
Ferramagnetic phase/ % 4.8 6.0 0
2 Fh5itie
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