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Abstract In the present study, the characteristics of corrosion and thermal conductivity of thermal spray
coatings for seawater heat exchangers were examined experimentally. The coating types of theZn and Al thermal
spray coatings with additional epoxy and silicone sealers were tested. To examine the corrosion characteristics of
the thermal spray coating, the cyclic voltamogram curve was measured followed by SEM imaging for surface
characterization. The laser flash method was usedto measure the thermal conductivity of the specimen. The
conductivity test results showed that thermal conductivity decreased by3 ~ 4% with the silicone sealer and
decreased by 70 ~ 75% with the epoxy sealer
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[Table 1] Test Specimen

A 2
7=

7 L =7 0.6mm SS401
me S Hea Yelslel B
A olslol RS Bt
A @ ALOs Grite o]835tdo
2 % wAe] A4
(Anchor)?] H# ZEE 1.3~1.5y mo|th GEA} Y22
£RE AHEEION ol Quk
212 gbar, FQFE 24-26V, HEL oF
120A o]giTh. AAEA} A mASl AEAbmZo] Al
HEAF Al 25 2= 400

oH;q

Zz =
ST

o 1k
Eog = Yo Z2o] HE]-I\EQP:— Ao| Evlujstn
ol =u WRE FA8Ho] JE5}
013} Al (Sealer) 2A] AlF]E W of
Z A 22] 2004 m FA|Q] AEATE 9of F7}

Test Specimen Kinds of Coating
Zn200 Zn 200pm
Zn200S Zn 200pum + Silicone 5pm
Zn200E Zn 200pm + Epoxy 20um
Zn100 Zn 100pm
Al200 Al 200um
Al1200S Al 200pm + Silicone 5um
AI200E Al 200um + Epoxy 20um
Al100 Al 100um

6099




Bl &8 el=EA] 4147 A123, 2013

22 MK Y w

2 ApolAE W7lss ua B4 WS 9l
Aolge) AEHsE SAsigon] Muds 24 A%
o] A HO S TSIl Adol ARE S =
Fig. 13} Fig. 20| =A|3t v} Zo] PA ResearchA}2]
VersaSTAT3 S 0]-83}9 o 7|FH=+8 3} KCI SCE

AL AMEBAT e BAAIE o) 8ot 7 A
Z)spste 24 A 2417ke) obgsh AR AR B AEE
A2k AlERAL 3.5%w NaCl 48
o} Aol2e AERE 24 A FALEE 10mV/sol3
on W= ;3} KCl SCE 7|&2A3tH] -0.65V ~
025veddol A 2RItk 24 A golo] wEEL 4|
Ho) WAL lemio] e},

12
o
>~
b
Ot
o

[Fig. 1] Photograph of Experimental Apparatus
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[Fig. 2] Schematic Diagram of Experimental Apparatus
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[Table 2] Comparison of Current Density at ~250mV (vs
SCE) of Cyclic Voltamogram for Zn
Thermal Spray Specimens

Current Density(A/cm2 @-250mV vs
Kinds of Coating SCE)
Ist Cycle 30th Cycle
Zn200 1.064E-02 4.261E-02
Zn200S 7.960E-03 7.820E-03
Zn200E 3.089E-04 5.335E-04
Zn100 1.044E-02 4.155E-02
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[Fig. 3] Variation of Cyclic Voltamogram Curve of Zn Thermal Spray Coatings
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[Fig. 4] Variation of Cyclic Voltamogram Curve of Al Thermal Spray Coatings

[Table 3] Comparison of Current Density at 250mV (vs
SCE) of Cyclic Voltamogram for Al Thermal
Spray Specimens

Current Df:nsity(A/cm2 @-250mV vs
Kinds of Coating SCE
1st Cycle 30th Cycle
AI200 6.240E-03 8.340E-03
AI200S 6.732E-05 1.190E-03
AI200E 2.443E-05 3.666E-05
AI100 6.160E-03 7.620E-03
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[Table 4] Thermal Conductivity Values of Specimens
Acquired by Laser Flash Method

Kinds of Coating Thermal Conductivity(W/m-K)
Zn200 65.3
Zn200S 63.0
Zn200E 18.9
Zn100 71.6
Al1200 75.2
A1200S 71.9
AI200E 18.3
A1100 79.5
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