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Study on Correlation between Marine Environmental Test and Accelerated Tests
in Laboratory for Ship Coatings
—Coating Systems for Marine Atmosphere
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Abstract: Seven ship coating systems were exposed in marine atmospheric environment and accelerated weathering tests in
lab. Some modern analyses, such as gloss and color measurement, coat chalk rating, precise thickness meter, FDIR, SEM, AFM
were applied to characterize the properties of the coating systems. The results of performance change before and after exposure were
compared. The weather environmental spectrum of Xiamen area was also combined for discussion of the correlation between marine
environmental exposure tests and accelerated weathering tests in lab.

Key words: coating; artificial environmental corrosion test; acceleration factor; correlation

WFFESE g0 S N T i IF 0 S e IR KT I VR ORI AR S PRI A R 5 2R R 1 A S = A
AR S , 2 4 e AU U T o) 300 IE AR EA AL TTOE o e R s S TR SR PR R AR A AT
IR R R BB AR . EFEE R T RS X b s RHRZRERE (B ) B0 DL B

kB4 2010-08-16
EZEN: (T12=32(1956—) , & STAIN AL AR R , E2AR DA NRIESIHPIHR



ah 8 _ o Jll:l

- SERLAT - ARG TR AT 5 S0 A a0 AR DGR T 5

AL R R 2 R AR DL WO 5
SRS ST T 00T 4 T T R 58
PRS0 % M 00 5 5 B IR
R

1 R

1.1 LEMREBERZFIRXE

TERE I N S SRR AL P T R A T i P e e
R 7 A5 A, BEAEE A 250 mm x 150 mm x 2
mm AR 30 B, 7EJE [T KA RT3 M S , 543
HIHE0.5,1,2,3,4 a BEGAE 5h 25 B 3 Bl A 740
M

1.2 SLIGEiEELIRLE

LINZB AT IEZ N +ER iR
BFAPRE S 145 70 mm x 150 mm x 1 mm FEHR 4%
308, TE SN BRI N TN 2 AL LN 252 200 h+
hE A AR 50 h oy 1A, SAEEG 2 000 he g3
BITE1,2,4,6, 8 JFIUI A 45 03 BRI T 20
1.2.2 GATEATEZH+EZiAE

BFFDEE SN ) 45 50 mm x 100 mm x 1 mm FEAR &%
30 P, ZEMURT B TN L AL AILIN 22 5% 200 h+#h 55
Fi #8250 h ol 1A R, S5 2 000 he 235107
1,2,4,6, 8R4 103 Bkt 4T 04

1.2.1

2 WEERSWIR

21 BERSRE RS RIEREIGHER
Eikoe

TR R R R R L BT L HEA
ikt 240 (JETHLIX , Jbgh24° 23" )JcE . WK
2 B GB/T 16168, GB/T 1766, GB/T 5210, GB/T
9754,GB/T 6739 17, Zeid 4 a KRBT, H
J1EPERE R LT .

1) WEPERAAEE T 210 4 a J5 B G 1y 72
BRI 1 s . IE T RTLUE Hy L BR 3 # R 2l
EHA R B 1A AN e R R 1 B 5
T K

-

i - 2
& 40 & - XA
-E - Yo #— GA
5 i1l : 2 . - - . -
= : . + R
b 1] L = M
= i 2 i

Lof . Soie .

il i i i i i i
0 05 L0 15 24 28 340005 44 4.5

]
BT IR EAEE N 2 4 a5 I /12210

Fig. 1 Change of coatings adhesions after 4 years exposure in

marine atmosphere
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Table 1 Change of coating hardness after 4 years exposure in

marine atmosphere
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Fig. 2 Comparison of color difference of coatings after 4 years

exposure in marine atmosphere
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Fig. 3 Comparison of gloss loss of coatings after 4 years exposure

in marine atmosphere
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Table 2 Chalk of coatings after exposure in marine atmosphere
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Fig. 4 SEM of PU coating after exposure in marine atmosphere
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Fig. 5 SEM of acrylic coating after exposure in marine atmosph—
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Fig. 6 AFM of PU coating after exposure in marine atmosphere
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Fig. 7 AFM of acrylic coating after exposure in marine atmosphere
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Fig. 8 Change of coating adhesion after 8 cycles of UV-conden—

sation and salt—fog alternative test
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Table 3  Comparison of hardness of PU & acrylic coating

systems in three tests
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Table 5 Chalk of 7 coating systems after 1 000 h of Xenon—Arc

exposure test
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Table 4  Chalk of 7 coating systems after 8 cycles of

UV-condensation and salt—fog alternative test
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Fig. 9 Color difference of coatings after 8 cycles of UV-conden—

sation and salt—fog alternative test
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Fig. 10 Color difference of coatings after 5 cycles of Xenon—Arc

test
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Fig. 11 Color difference of coatings after 8 cycles of Xenon—Arc

and salt—fog alternative test

L1 F = e — ]
Rk} B e - 24
g Gl . PR |
._ {:::' = SN
f\-\.j H_._.,..- = T8
= 2} =-
—Bpi O
m?;' - 'l '}
il 2 4 ] =
[ A L]
a BERRE R AR A
5. _._.!
iy 1 T
Ilfru-* -—-_-1-*-“'# =2
E « i
A, w. 5§
i:I__ _|-I e |
= 35k —— -
=15 %
ik ¥ 4 f [
fLAEN R

b AT RS E

K12 R ot

Fig. 12 Changes of gloss of coatings after weathering tests
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Fig. 13 Comparison of color difference and gloss loss of 3# PU

coating system after 5 cycles of Xenon—Arc and salt—fog

alternative test ant 5 cycles of Xenon—Arc test
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Fig. 14 Comparison of color difference and gloss loss of 5# PU
coating system after 5 cycles of Xenon—Arc and salt—fog

alternative test ant 5 cycles of Xenon—Arec test
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Fig. 15 Appearance of 1# PU coating system after 8 cycles of

UV-condensation and salt—fog alternative test
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Fig. 16 Appearance of 1# PU coating system after 8 cycles of

Xenon—Arc and salt—fog alternative test
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Fig. 17 Appearance of 2# acrylic coating system after 8 cycles

of UV-condensation and salt—fog alternative test
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Fig. 18 Appearance of 2# acrylic coating system after 8 cycles

of Xenon—Arc and salt—fog alternative test
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Fig. 19 SEM of PU coating after accelerated weathering tests in
lab
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Fig. 20 SEM of acrylic coating after accelerated weathering test

in lab
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Fig. 21 AFM of PU coating in accelerated weathering tests in lab
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Fig. 22 AFM of acrylic coating in accelerated weathering tests

in lab
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