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Abstract

Cerrosion behavior of Cu-Zn-Al alloy (Aluminum brass) in 3% NaCl and synthetic sea water has been studied by
electrochemical polarization technique.

Alloy specimens used were prepared originally from electrolytic copper, zinc and aluminum with variation of alu-
minum content from zero to 3 % holding the content of Cu 76%,. The commercial alloy corresponding to ASTM B-
1111974 for Al-brass condenser tube at power plant was also tested for comparison with the laboratory specimens
mentioned above.

All the experiments were carried out at room temperature. The pH of the corrodent which was open to air was 6
for NaCl solution and 7.8 for the synthetic sea water. Polarization mede adopted was potentiodynamic with :he
potential sweep rate of 250 mV/min.

In order to find out the effect of flow rate of the corrodent on the corrosion of the alloys the Rotating Disc Method
(RDM) was attempted, which is the technique of revolving the specimen itself instead of flowing the corrodent. It
was thought that RDM could simulate the flow pattern of the corrodent passing through the condenser tube of the
power plant,

The following conclusions were drawn from the experimental results.

1) Addition of small amount of aluminum up to 3% to the 769, Cu alpha-brass increases the anodic dissolution
rate of the alloy and promotes the passivation.

2) As the revolution speed of the specimen increased, corrosion potential drops down to more active potential. With
increased the revolution speed anodic dissolution rate of the alloy tends to decrease, moving the primary passiva-
tion potential to the noble direction.

3) At the revolution speed of the specimen beyond 1500 rpm (39.3cm/sec) passivation phenomena did not occur
in 2°, Al-brass prepared at the laboratory only showing so—called erosion corrosion phenomena.

4) Formation of the CuCl layer on the specimen during polarization seems to be prerequisite to the primary passiva-
tion of the alloy.

5) The shape of the polarization curve of the alloy in the synthetic sea water was somewhat different mainly in the

noble potential range from those in 3%, NaCl solution.
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6) Addition of ferrous ion up to 0.05 ppm as sulfate form into the synthetic sea water decreases remarkably the anodic

dissolution rate of the commercial Al-brass showing great increase in anodic polarization.
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Table 1. Chemical composition of the specimens used. wi,
Number or - R Other
| standard Cu l Al Zn Pb { Fe i As impurities
Laboratory i ; O : '76 01 ' 0 ‘ remainder ! ‘ ’ !
specime: # 1 } 76. ()“ ‘ 1.01 remainder ‘ \ 1‘
£ 2 1 76.02 i 2.03 ‘ remalnder } ‘ %
£ 3 ’ 7601 | 302 | remainder | |
Plant ASTM 760 } ’
specimen B-111-1974 : 1.8~2.5 | remainder | max. 0.07 ' max. 0.06| 0.02~0.10{ max 0.15
o 79.0
Symbol 687
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Fig. 1 Microstructures of the specimens. All in magnification of 50x.

(d

(a) laboratory specimen as casted (b) laboratory spcimen after casiing

(c) laboratory specimen under investigation. This microstructure was obtained through the casting—annealing
—cold working—annealing processes as specified in the text.

(d) plant specimen under investigation.
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Fig. 2 Apparatus for rotating specimen.
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Table 2. Compesition of the synthetic sea water and the method of preparing it.

1kg of Synthetic
sea water pH of
which is 7.8

distilled water | =

NaCl 23926 ¢ \f

NazS0, 4.008 g

KCl 0.677 g

NaHCO; 0.196g | in 750 ml of distilied
KBr 0.098 g water

H3BO; 0.026 g

NaF 003 g

MgCla.6H,O 1M solution 53.27 ml
CaCly.2H:0 IM solution 10.33 ml
SrCl,.6H50 0.1M solution 0.9 ml
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Fig. 4 Potentiodynamic polarization behavior of Cu-Zn-Al alley in 37 NaCl solution. Scan rate 250 mV /min,rpm
=200, pH:=6,16°C
Table 3. Possible clectrode reactions related to polarization characteristics
""""""" | 4 5 % & L5 54 wA
[€D] Cutr--2e=={Cu-Zn-Al) AR AYFAA ASoz A5A Rt 21
el A e 1
A( 2) CuCl--e={Cu-Zn-Al)+Cl” ” -
(3)‘"  Cuy0--2H* 4 2e=2 (Cu-Zn-Al}+B,0 } 14 SEgse] BAE ue T
T L'l(]-r‘}iz() -CuyO2C1m+2H* ‘ ” -
£5) CuCt--Clm=Cully” {3”}‘& HAFAHA dew e e =
Aol @e} A7 e ASAF Ashe] B
o A v .
(6y | Cu2CI +e=CuCly ; &A@} ¥, CuClz} Cu09 gz 7}
\ ‘ AFEde A9 A9, pH, C5, Cu*, CuCiy”
) Q B = Rl Lo -
(7) 1 Cu*~—Cl4e=CuCl / j grol wheb Febd s 2l g e v
_.——_—L‘—‘ T
Alo] 2gs ARS A%, g ANFAA 14 22T 2L o2 Y& Bk Aow YA
Eqsist gty +200mV A A AR G sro] spF o] o] Rzl %% 3o rep-
A Zobshe] B peak & hEIE o}F FOUE W assivationo] el kW B tha YE s
48 molgiek, ole sl AL Alel ¥-guls el ool B Aolel A=, W e



— 18 —

Cu-Zn-Al% Hao fKFEAel 3 A7

TN - AR - EHBE - EAE - HES

Ig-»zoo—
=
1= ..
& 250 e T -
A
¢
B 'S o o = i
& R = |
- 300+ *vw, b4 g e w
v
= [
[

Fig. 5 Corrsion potential versus time for the specimen
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Fig. 6 Potentiodynamic polarization behavior of 2 %/Al-brass in 39, NaCl solution with variation of rpm. Scan rate

250mV/min, pH=6.0, 16°C
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