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Effect of corrosion environment on the SCC
of Al-brass tube for vessel
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Abstract

Al—brass is usually used as the tube material of vessel's heat exchanger for seawater cooling
system because it has high thermal conductivity and good mechanical properties and high
corrosion resistance due to cuprous oxide (Cu2Q) layer against seawater. However, Al—brass
tubes of heat exchanger for vessel at the actual environment is reported that local corrosion
such as stress corrosion cracking occurred by synergism effect between mechanical factor and
corrosion environment.

In this paper, the effect of corrosion environment on the stress corrosion cracking of Al—brass
in various NH40H of 3.5% NaCl solution, under flow by constant displacement tester. Based on
the test results, the behavior of polarization, stress corrosion crack propagation and dezincification
phenomenon of Al—brass are investigated.

The main results are as follows :

(1) Increasing range of potential from open circuit potential to repassivation gets lower, as the
contain rate of NH4OH gets higher.

(2) As contain rate of NH40OH gets higher, SCC of Al-brass is become activation but the
protection film(Cu20) of Al—brass is created in 3.5% NaCl solution.

(3) According as content of NH40H increases in 3.5% NaCl solution, the dezincifiction area is
spread. It is concluded that dezincification occurred by localized preferential anodic dissolution
at stress focusing region.

Keywords : Al-brass{Al—-8%), polarization(3=), stress corrosion cracking(&254FF),
dezincification (go}¢d)
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Table 1. Chemical compositions and mechanical
properties of Al-brass (C6870T)

Chemical | Cu | Pb | Fe | Al | As zn
composition
(wt %) 176.0]0.05/0.05{1.85] 0.02 |remainder
Tensile Yield |[Elonga| Grain
Mechanical Strength | Strength | tion Size
, (N/mm®) | N/mm®)| %) | (um)
properties
455 246 39 40
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Fig. 1. Dimension of single edge notched test
specimen (unit : mm).
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1. magnetic pump 2. test liquid tank
3. test liquid chamber 4. cylinder type heater
5. specimen 6. tension jig with load cell
7. supply control valve 8. discharge control valve
9. flowmeter 10. computer
11. A/D convert 12. potentiometer
13. ampere meter 14. power supply

15. counter electrode 16. reference electrode

Fig. 2. Schematic diagram of stress corrosion
cracking test apparatus.
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Fig. 3. Cyclic polarization curves of Al-brass
tube In 3.5% NaCl including 0%, and
0.1% NH4OH solution.
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Fig. 4. Repassivation and open circuit potential
of Al—brass tube in 3.5% NaCl including
0%, 0.05% and 0.1% NH;OH solution.
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Photo. 1. SEM micrograph observed after
test in 3.5% NaCl solution(45 T,
mb, 75%0y).
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(b) Crack tip of A region

Photo. 2. SEM fractography of SCC in 3.5%
NaCl+0.1% NH40H solution (45, v=
5m& T5%0y).
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(b) Crack tip of A region

Photo. 3. SEM fractography of SCC in 3.5%
NaCl + 0.1% NH40OH solution (45°C,
v=bms, 75%0y).
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Photo. 4. SEM micrograph observed in 3.5% NaCl Photo. 5. SEM micrograph observed in 3.5% NaCl
+ 0.056% NH,OH solution (45T, v=>5m/s, + 0.1% NH40H solution (45C, v=5n75,
75% oy) after test time 160(An). 75%0y) after test time 160(Aar).

Y

Chemical Cu zn Al Chemical Cu Zn Al
composition(wt%) | 92.26 | 7.10 | 0.64 composition(wt%) | 96.53 3.12 0.35
Fig. 5. EDS spectrum of (A) dezincification Fig. 6. EDS spectrum of (A) dezincification
region at in 3.5% NaCl+0.05% NH,OH region in 3.5% NaCl + 0.1% NH40H
solution (45C, v=bmy/s, 75%0y) after test solution (45C, v=5m/s, 75%cy) after

time 160(hAn). test time 160(Ar).
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