
-393-

Materials Research Laboratories, Industrial Technology Research Institute
*  (790754@itri.org.tw)

393 00 93 12

Journal of Chinese Corrosion Engineering, Vol.18 No.4, PP. 393~400 (2004)

Corrosion Damage of Naval Brass Tubesheet in Sea Water
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ABSTRACT
Seawater is a frequently used cooling media for seaside plants. Hence copper and copper

alloys with excellent corrosion resistance to seawater are one of the major construction materials
for heat exchangers and condensers for such applications. This paper investigated several possible
failure mechanisms and intended to determine the dominating cause for Naval brass condenser
tubesheet to suffer from a severe wall thinning and even perforation. And its service life was as
short as 5 years or so. The influence of hypochlorous ions, which was introduced by electrolysis of
seawater, on corrosion rate was also studied.
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1. (wt%)

Table 1. The chemical composition of alloys (wt%).
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1. (a) (b) 

Figure 1 Corrosion morphology of condenser tubesheet, (a) tube-side view, (b) shell-side view.

2. (a) (b) 

Figure 2 Corrosion morphology on interior surface of condenser tubes, (a) inlet end, (b) outlet end.
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3. (a) as-received (b)

Figure 3 Corrosion morphology on the tube-side surface of tubesheet, (a) as-received condition, (b) surface

morphology after corrosion product being removed.

4. (a) (b) SEM

Figure 4 Microstructural examination of tubesheet material, (a) cross-sectional optical micrograph, (b) electron

micrograph of tubesheet surface after cleaning.
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5. EDS

Figure 5 EDS analysis of corrosion product formed

on tube-side surface of tubesheet.

6.

EDS

Figure 6 EDS analysis results of dendrite arm

(point B) and interdendritic phase

(point A).

7. LPR

Figure 7 Changes of corrosion rates measured by

LPR technique.

8. ECN

Figure 8 Changes of coupling current measured

by ECN technique.
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