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Abstract

Failure analysis was carried out on yellow brass tubes that leaked after five years of service in a heat exchanger.
The leaked tubes had numerous longitudinal cracks. The service fluid inside the brass tubes was cooling water
used to exchange the temperature with hot steam at the shell side. Microscopic examinations and energy
dispersive spectroscopic analyses were carried out on the brass tube inside and outside surfaces to understand the
root cause of the failure. Microscopic examinations of the tubes at the fracture edges and cracked areas revealed
that the tubes suffered severe dezincification, and cracks initiated and propagated from the regions that suffered
dezincification, causing the failure of tubes. It is suggested to control the corrosive species in cooling water and
select proper material for tubes to avoid the premature failure.
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1- Dezincification

2- Impingement Attack

3- Admiralty Brass

4- Naval Brass

5- Erosion Corrosion

6- Under-Deposit Corrosion

7- Galvanic Corrosion

8- Stress Corrosion Cracking (SCC)
9- Yellow Brass

10- Total Dissolved Solid (T.D.S)
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1- Soft Water

2- Scanning Electron Microscope (SEM)

3- Energy-Dispersive X-ray Spectroscopy(EDS)
4- X-Ray Fluorescence (XRF)
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1- Plug Dezincification
2- Uniform-Layer Dezincification
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