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Condenser external appearance and titanium tubes structure
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Fig. 2 Titanium tube fracture defects position
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Fig.3 Titanium tube cracks visual inspection
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Table 1  Chemical compositions of the failed titanium tube
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Table 1 Tensile properties of the titanium tube
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Fig. 4 Mechanical Tests of Titanium tube
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Fig.5 Microstructure inspection on Titanium tube
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Fig. 6 SEM morphologies of the cracks on titanium tube
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Fig. 7 SEM morphologies of the failed titanium crystal
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Failure analysis on titanium tubes in condenser

YUAN Xiao-hui' ,CAI Yi- fei’
(1. School of Mechanical Engineering, Wuhan Vocational College of Software and Engineering, Wuhan 430205, China;
2. ALSTOM (Wuhan) Engineering &. Technology limited company, Wuhan 430060 ,China)

Abstract: Nuclear power as a kind of efficient, clean and recyclable energy becomes more and more par-
ticularly important. The safe operation of nuclear power plants attracted much highly attention. A fail-
ure analysis on the titanium tubes rupture of a nuclear power plant was studied in this article. In order
to ascertain the failure causes,chemical composition and microscopic structure of the failed tubes, were
carried out by using optical microscope, three-dimensional stereo microscope and scanning electron mi-
croscope. Combined with the similar equipment failure analysis experience, this article demonstrated the
factors causing the material failure is corrosion fatigue on the tube inner surfaces,and provided reference
maintenance for the condenser tubes under harsh working condition; (1) Strengthen the quality control
process for the titanium tubes manufacture,eliminate the defects in tubes raw material,and focus quality
control on the top of the bundle; (2)Draining and emptying the air at the top of the water boxes to re-
duce the vibration during the condenser start-up phase; (3) Improve the stability operation control of
the condenser,reduce the variable running condition.
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