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Abstract

Recently all kinds of structural materials are subjected to the severe corrosive environment.
Especially corrosion problems of heat exchanger such as galvanic corrosion, erosion and cavitation
raised by both contaminated solution and high velocity of fluid to increase cooling effect of heat
exchanger have been frequently reported in these days.

In this study two kinds of sheet materials and five kinds of tube materials are used for galvanic
corrosion characteristics and their corrosion current density calculation. The tube materials
having the most galvanic corrosion resistance between tube and sheet of heat exchanger were Al
Brass(68700) and Al Brass(C6872TS) and although Ti tube predominantly indicated the highest
individual corrosion resistance among those five tube materials. it appeared that Ti tube can be
allowed as sheet materials to get galvanic corrosion easily.

However it is considered that Cu-Ni tube materials is not only easy to produce galvanic corrosion
significantly between tube and sheet regardless of kinds of sheet materials but also is appeared
considerably its own high corrosion current density
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Fig. 3 Schematic diagram of experimental
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Fig. 9 Variation of galvanic current between Al
Bronze(C63000) and 5 tube specimens in
natural sea water solution with velocity(10
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Table. 2 The data of galvanic current obtained between sheet(C4621P, C63000) and 5 tube specimens in
natural sea water solution with or without velocity

Black Galvanic Current(uA)
Al Brass ‘ Al Brass Cu-Zn Tube Cu-Ni Tube Ti Tube \ Remark
Red - (C68700) (C6872TS) (C44300) (CT060TS) (B338-95)
c4621P  -0.07 0.04 | -0.52 -3.03 | -0.79 No
063000 | 0 -0.05 0.6 0.61 -0.47 Velocity
c4621P | 182 -0.66 -1.99 -9.23 ' -4.15 Velocity
63000 1.76 1.63 2.22 -7.55 -4.21 (10cm/s)
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Table. 3 The data of corrosion property obtained by Stern-Geary method of sheet and tube specimens in
natural sea water solution

Specimen icorr fa Be Rp corr Rate
(A/em?) (mV/Dec) ‘ (mV/Dec) (£ - cm? (mm/yr)
"Cu-Zn Plate | S o T R
C4621P 1.192E-06 487 508 9.061E+03 0.014
”AlBronze o o ? N 7 o B
063000 o 9226807 a8 550 1.202F:404 0011
Cu-Zn Tube 6.085E-07 65.1 ‘ 604 2.237E 007
44300 > e 28704 10007
Al Brass Tube | ;
68700 %‘ | 3382807 | 516 m 2.6§1E+o4 B 0.004
Al Brass Tube !
! 2. 7. . K .
cesrors | 214206 I B 1186 7 TAME03 0.032
Cu-Ni Tube 1594E-06 487 1 495 6.605E+03 0018
.. C7060TS e} S R e ]
T;Z;‘;’e 2904F-07 1082 ‘ 929 7.251E404 0.03
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