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Corrosion characteristics of white copper
condenser tubes under different serving conditions
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Abstract: The corrosion characteristics of the wall of BFe-30-1 condenser tubes made of white copper under differ-
ent working conditions were studied by using tensile test, metallography-energy spectrum and XRD analysis tech-
niques. The results show the new white copper tubes accord with national standard GB/ T 8890 —1998. It can be
found comparatively thick asymmetry loosen deposition on new plated tubes after one and a half year s using, and
there is little evident corrosion under the deposition layer. The white tubes which are plated after half a year s use
show evident pitting corrosion hole and a little vesicleshaped corrosion products. It shows that the corrosion
performance of plating before use are better than using before plating. CuS and CuCl which are found in the pitting

corrosion holes show that sulfur and chlorine elements participate in the corrosion process.
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Table 1 Comparison of chemical composition of
studied white copper alloys and

standard ones (mass fraction, %)

Alloy Cu Ni Fe Mn Pb
Sample Bal. 30. 08 0.77 0.75 0. 004
Standard Bal. 2032 0.5-1.0 0.5-1.2 <0.02
Alloy P S Sn Si Zn
Sample 0.002  0.001  0.003 — 0.10
Standard  <0.006 <0.01 <0.03 <0.15 <0.3
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Table 2 Tensile properties of

w hite copper tube sample

Sample T ensile strength/ Elongation/
No. MPa %
1 4438 33.5
2 437 37.7
3 440 32.2
Average 441.7 34.5
GB/T 8890 —1998 370 25
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Fig.1 Microstructures of cross section and macro morphologies of

inner-surface of tube before using
(a) "(c¢) —Microstructures of cross section; (d) —Elemental linear distribution;

(e) —M acro-morphology of innersurface; (f) —Micro-morphology of innersurface
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Fig.2 Macro-morphologies of inner-surface of tube
(a) —Used for 1.5 a after coating; (b) —Used for 0.5 a, then coated and used for 2 a
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Fig. 3 Morphologies of
inner-surface of tube used for 1.5 a
(a) —With deposits; (b) —Without deposits
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Fig.4 XRD pattern of innersuface of tube(a)

used for 1.5 a after new tube coating
(b) —XRD patterns of CuCl; (¢) —XRD patterns of Cu2O
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Fig. 5 Morphologies and deposits composition of inner-surface of

tube used for 2 a after 0. 5 a usage and coating
(a), (b), (c¢), (d) —Morphologies; (e), (f) —Deposits composition
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Fig. 6 XRD patterns of
inner-surface of tube (a) used for

0.5 a then coated and used for another 2 a

(b) —XRD patterns of CuClz; (¢) —XRD patterns of Cu20
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