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Corrosion of Copper and Copper-zinc Alloys in Fresh Water

Synopsis

Copper and copper-zinc alloys are widely used in heat-exchanger and condenser tubes, because the rates of
corrosion of these metals are actualy very low. These metals, however, are subject to local attacks under some
conditions. In this paper, the results of tests for corrosion in natural fresh waters are described and the characte-
ristics of these metals with respect to corrosion resistance are discussed; Copper is resistant to the corrosion action
of most natural fresh waters, but it is susceptible to impingement attack or sand errosion. Therefore, it is necessary
not to exceed the appropriate limited value of velocity of water when copper is used. When copper can not be
used, of copper-zinc alloys, arsenical admiralty brass or aluminum brass are preferably used. In this case, it is
necessary to pay attention first to stress-corrosion cracking and local corrosion such as dezincification, etc.
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Table 1. Corrosion rates of mild steel and
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ATHA | 86 |5.19x10¢) 15.8 | 7.7 | 2.1

3B 1) BELsk: ASME L BE 2R

BEHE: 7EM

2) BRIFEME . wkEW SS 41, $R DCuTl-%H

3) ERARTOLE DB 700 = 2 U —HKETEE. B

4) AAHOE B ERMEIHE & HinLie 100%
H Cl hizi8. 47 100% H. SO, shic B

5) JHIGH EACEKE | £EREEY 122 ppm, BHRE
R 98 ppm, £THE 55.1 ppm as Ca Cos,
Ye# 4 4+ v 5.5ppm, BEEA A+ v 41.0ppm, 7 v
=44 VARK, 48 0.16ppm, v VY 25.3
ppm

6) A LHEK ik 1w NaCl27.4g, Mg Cl 2.4g°
CaCl; 1.2g, NaSO, 0.2g, NaHCo0.2g %%
1%

153



AR 42 4 (1967) g +

S 2 B B 2%

RIEHE X - RE R © BAE 52mh/dm? « day T
BHY, BILFBICAT 90 FHUESEAT S,
2. KENREBHBWHFKOEE

§2RRT XS IR AR ST, RBRR 2 RE
BHREECLACATRE T E LR, H3EOR
HErBEKRREBCEE L TETHOBRREL AN
T ROl ElEE 4R, F5FenT .58

H2ER B W K o K BH

Table 2. Chemical analyses of cooling waters
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Table 3. Chemical compositions of test tubes
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Table 5. Corrosion of test tubes
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Table 6. Chemical composition of river water

pH 5.8~7.3
BRERREREY (ppm) 10~70
#H B R B (ppm as CaCOy) 4~20
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& Il & (ppm as Ca COy) 7~15
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