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Abstract

In the case that erosion and corrosion occurs in machinery and structure at the same time,
the synergy effect by erosion-corrosion affects fatal effect to durability of machinery and
structure. Therefore, in machinery and structure which use corrosion liquid, the study of the
synergy effect of erosion-corrosion which affects metal material is requested.

In this paper. the flow corrosion experiment about the effect of temperature change and
liquid velocity change in sea water was carried out to study the characteristics of erosion-
corrosion for tube material Cu heat exchanger.

The main results obtained are as follows.

(1) Damage appearance of tube outside by erosion-corrosion becomes dull because electrode
potentials of Cu tube is higher than electrode potential of STPG38 shell.

{(2) In the cooling system by sea water, the weight loss rate of Cu at tube outside liquid
temperature of 70° C is higher than that of temperature of 20° C.

(3) In cooling system by sea water, the weight loss rate of Cu at liquid velocity of 5.1m/s is
higher than that of velocity of 1.47m/s. But as the testing time passed, the weight loss rate of

Cu at velocity of 5.1m/s is almost steady and becomes dull at velocity of 1.47m/s.
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Table 1. Chemical compositions and mechanical

properties of Cu(C1220T — 1/2H)

Chemical Cu | Pb | Fe | Al P
composition | ’
(Wt %) 99.9 — - - 0.015~0.040
Tensile
Hard
Mechanical Strength ( Hr31(l)frs)s Elongation(%)
properties (NImm?*)
245~325 30~60 —

Table 2. Chemical compositions and mechanical

properties of STPG 38
Chemical | Cu{ Si Mn P 5
composition
(Wt %) 0.251 0.35]| 0.3~0.90| 0.040 0.040
Tensile Hardness
Mechanical | Strength (Hr30T) Elongation(%%)
properties { (N/mm”)
370 - -
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Fig. 1. Dimension of tube test specimen (unit : mm),
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1. Tube outside liquid tank
2. Tube inside liquid tank
3. Tube outside liquid pump
4, Tube inside liquid pump
5. Shell (STPG 38) 11. Flexible hose

6. Tube (Cu) 12. Heater(3kw. 220V)

Fig. 2. Schematic diagram of erosion-corrosion
test apparatus.

7. Ampere meter
8. Thermometer
9. Potentiometer
10. Counter electrode
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Fig. 3. Electrode potential of Cu tube and STPG38
Shell in tap water vs testing time(inside :
Vin=1.47m/s, Tin=380"C, outside : Vout =
0.10m/s, Toy=20° C).
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¥ig. 4. Weight loss rate of Cu tube vs testing time
under tap water at temp. =20 and 70’ C of
tube outside(inside : 30 © sea water V;,—
1.47m/s, outside : tap water, Vout=0.10m/s).
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Fig. 5. Weight loss rate of Cu tube by flow velocity
in sea water vs testing time(inside : 30°C
sea water, Vin=1.47 and 5.10m/s, outside :
70C tap water, Vout=0.10m/s).

7y} A S

misol X o] BA A&l 1.4Tm/so A B} 23t
=7 VERd Tk 12 A zho] A zbetw A 840
w2 5.10 misol| A 9] A AL L Ao YA

(SRS N vy

A e A g, §&0] =2 147 miso] 48] 27
Zage Azto] AREAN A ERHE B2

& vl glt}. o] 9} o] Azto] A e A
fr&o] =3 1.47 m/sol A o] FAFAEL AT
o) A#3HA HAF E3}E = ol & Alte] A
SAA Curlfof] F5el go] PP 2H K
A3 AAE 7] W& Ao gz &
A G30] W2 510 misA M E Culge 2%
e} gjuto] nfrdro ofsf st H 7] f Foll FAIZ
ago] dFsHA Udehvte Ao g Aztdy.

2
[

Ly

A R dugtr)e] AAAQa Culi
of g FA5A4E Aty A&, siF FollA
ABA gL %5 A HE A8, 2187
foio] ezl 9 fEuslel ©E A HCuwA
7o A - F2 §4o #3 AFE 3 A o
SR RS AR2E AR

D ABAES 9 AF3AAE HEAED o
o)A gaggyel AFANRY o A4 vhe
v Al 2Rl o] 2 A -] f2abo] o 4

o
=

LEIL
T

'rN

-3

200

Gl

=3

2) N 98§29 257} 20°Col X 9 A7
AERT B 2571 70°CAM e AT
&0l o gA Jepuw Alztel Ao utet |
AZLE&ES Az sdct.

3) WZtal 4o §4 5.10 m/sol A Cuxjgel =
AZLaEol §4 147 misoAAET FA JERG
th 22| Ajzte] ZATEHA R4 5.10 m/sel A
o] FAZALAELE A 4B A JERIA T {5

)
X

o

1.47 m/so A 8} AR AE LS A2 F3Hd1).
2 30Kk

1

~

Ailor W. H. (1980) : Engine Coolants Testing,
State of the Art, ASTM, STP 705, 81~ 101.
EARPEH S8 1088)  #PEHRIESR, HATERI AR,
173~ 175.

FIRIAER(1982) : HAMM I 25 6, 78~79.
Tretheway K. R. and Charmber-lan J.(1988) :

Corrosion (for students of science and

2

-

w

4

engineering), Longman Scientfic & Technical,
153~ 156.

Talks M.G. and Moreton G.(1981~6) : Proc.
ASME Symp. Cavitation erosion Fluid System,
139.

Sekine I. and Tanaki T.(1991), Erosion-corrosion

5)

6)
Behavior of Copper Alloy under Flowing Water
Condition, Zairyo to Kankyo, Vol. 40, No. 8, p
527~523.

Zahavi J. and Wagner H.J,(1980), Charac-
terization of erosion-corrosion process, The
Metallurgical Society of ASME, 226~ 239.
Thiruvengadam A.(1982) : Erosion, Wear, and
Interfaces with Corrosion, ASTM, FTP 567, 219
~238.

Matsumura M. and Yoshiniri Oka(1982) :
Influence of Erosion on Corrosion, Boshoku
Gijutsu, Vol 31, No.2, 67~69.

MEGET, P99 : Aol Ao 23 Hola)
el R - Sangghd) T BRD, REmME
£rzk, 20(4), 285~ 289.

7
8)
N

10



