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Abstract - Due to excellent corrosion resistance, in particular against sea water,
Al-2wt.%Zn alloys have been used as the sacrifice anode material for tube of the ORV.
Al-2wt.%Zn alloys thermal-sprayed coating, however, were spalled on the lower part of
ORV due to the lack of bonding strength between base material and coating layer and
the dropping energy of sea water. To overcome the problems of the thermal spray
coating, we developed the cladded tube manufacturing process by coextrusion of the clad
and base metal. The corrosion resistance of cladded tube was improved by two times at

least, compared with that of the present thermal spray coated vaporizer tubes.
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Fig. 1. Schematic drawing of ORV
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Table 1. Electrochemical test method used in
this study

Method

Condition

scan rate : 0.lmV/s
scan range ' Ecor - 250mV ~

y ¢ potential at 10mA/cm®
delay time : 1000 sec
Linear | S¢@n rate : 0.1mV/s
olarization | SC21 range : Ecor £ 20mV
i delay time : 1000 sec
Potentiostatic| S*P potential © Ecor + (20Xn)mV

n=123242556

Table 2. Experimental condition of salt
spray test used in this study

Composition| NaCi{5 wt.%) + Distilled water(35 wt.%
Salt solution|
ph 6.6
Temperature] Chamber 3BT
of
salt spray Tower 50C
Air supply 150 kKN/m'

Table 3. Corrosion potentials, corrosion current
density, corrosion resistance and pit
potential of each specimen in deaerated
synthetic sea water.

Specimen | E(mV) |icon(A/em?®|Re(@/cm)| EsidmV)
A1080  |-610~-620| 2x107 | 3x10* |-520~-540
A3003 | -610~-620 107 | ex10' |-520~-560
AS083 | -ga0~-650] 2x107 | 3x10° |-560~-580

Al-Zn(<2w1.%) , - .
casting -810~-820 10 5%10* {-790~-810
Al-Zn(<2wt.%) , )
rolling -850~-860{ 2x10 2%x10* | -770~-790
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Fig. 2. Polarization curves of each materials in
(a) deacrated and (b) aerated synthetic
sea water.
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Table 5. Weight loss and corrosion rate with
variation of exposure period

Table 4. Corrosion potentials, corrosion current
density and corrosion resistance of each
materials in aerated synthetic sea water

Specimen Ecorr (MV) | icon (A/cm®) | R, (2/cm)
A1080 -530~~540 10°® 7x10°
A3003 -540~-550 |  7x107° 8x10°
AS083 -590~-600 10° 5%10°

Al-Zn( <_2wt.%) —780~-790 5% 107 10°
casting

AlZn(<2wt3s) | mo_ 7s0| 2x10® | 2xie?
rolling
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Weight Loss (g/m? | Corrosion Rate (mpy)
Exposure Thermal Thermal
Period(hr) | Cladding spray | Cladding spray
coating coating

24 15 81 88 46.7

48 55 19.6 15.9 56.9

72 10.0 24.2 154 46.7

9% 15.1 36.8 219 534
120 16.9 40.7 19.7 47.1
192 30.3 55.6 22.0 403
264 424 85.0 224 4438
336 63.5 115.3 264 477
408 75.4 151.7 258 51.7
480 83.9 171.4 259 49.7
552 120.6 217.2 305 54.7
600 127.3 2564 296 594
Avg, - - 23 50
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Fig. 3. Plot of weight change vs. exposure
period in salt spray test
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Cladding

Fig. 4. Optical microstructures of the clad
and thermal spray coating after salt
spray test (a) 72hr, clad (b) 552hr,
clad (c) 72hr, spray (d) 552hr, spray Fig. 5. SEM microstructures of the (a) -cladding and (b)

thermal spray coating after salt spray test for 600hr
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