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A Study on the Effectiveness of Advanced Composite Materials
for the Application in Offshore Environments
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Abstract

The power plants and the ships with sea water cooling system always expose to the
oceanic atmosphere, therefore, the prevention methods of corrosion to protect the
equipments are very important. To investigate the effectiveness of advanced composite
materials for the application in offshore environments, the tensile test, hardness test,
undercutting property test, permeance test and friction and wear test were carried out
by using various applicable coating materials. The main results obtained can be

summarized as follows ;
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1. The micro-Hardness of Archcoat 502B showed the highest value.

2. The coefficient of friction of Rigspray coating in the speed of 2.21m/sec showed the
lowest value, and that of Archcoat 502B coating in 1.08m/sec and 0.18mvsec indicated the
lowest value,

3. The wear mass at the speed of 0.18m/sec and 1.08m/sec in dry condition showed
the smallest values.

4. The Archcoat 502B coating is fitted to the dynamic instruments of low speed range
and middle speed range, and Rigspray coating is fitted to the dynamic instruments
of high speed range.

5. The wear mass of five kinds of coating materials in low speed range was very
small, and those of the Archcoat 502B, Archcoat 402B and Rigspray coating in high

speed range were quitely smaller than those of the Modified Epoxy and Tar Epoxy.

Key Words : Glass fiber reinforced composite materials(f3]4573 23 A3),
Friction coefficient(vF&A14), Friction speed(v} &4 %), Property of friction and wear
(Ph2 - o254)
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7b) ARCHCOAT 502B @ #4274 F7185E2 4, &7te, A5 HAold wastg s
Holn tiit 3egEH TR BF Fxo] WE Aol ok WIS A W2}
Max. 85C, 7tz W2 %7 Max. 140Ce]th.

1) ARCHCOAT 402B : Hold gt g Belth 38E5de] F79 vF3AE o
Aol glon | WaAde AW YEE7 Max. 95C, 7FA WE& 57} Max. 140Co|th.

t}) RIGSPRAY @ H2lo] A& #¢ &F Lokl IFTHoE AT £ Jeon i }
Aol 9t gtEdoe ALdt WEHd S FH WELE7 Max. 65Colt}

2}) Modified Epoxy : &% ®4 o ZEA F2¢ ¥4 olvlg ZH3A=Z & 293 =8
24, &, E49[Roller), oo} 2XZgo](Air Spray)Z 2ol ol FadAM %= 7}5stc). E
g B ou REX Byt sbesite EAo] il agla £WE(Solvent) ¥ EFE
(Tar) A&l A8 o} =3 izt A4 2 AAE &olstrh

oh) Tar Epoxy @ 7F¢ Q€ AEHHY Uz 2 £3o] rhgdits 540 ok
E85E Zdo|o(Primer) =% Ao =&3H, X, €9, oo 2Zgolz FYPo] ojx F
A% Jhedtch fFAES] FAR BAFH EFE AL AS HTA ) gy, A4
A B W A 7|H Rk Hesty

AANEL BF APUHIA “ASTM D 638-80" ¢ ‘Standard Test Method of Tensile
Properties of Plastics’ & A €3l A7 =(Tensile Strength)$} ¢41-&(Elongation)<
2339 g. ANg7ls &%)l 5Tong! InstronAte]  ‘Instron 4469° R d@ 2  Crosshead
Speed’} 1 mm/ming] A2 Al¥ S 314t

L}) ObE - o= Al E

2 gl A1&% w# - vlEAIE 7= Pin on Disc Type wHE - nf2 Ajg7]olt}. 7}
%ol Pindl A A&, A7MeE AAREo] Discoll A7FEEF 317 & Wayx
(Balance) ¥HBar)& o2 Z#3th Disc® Pin® vl o&f A7 vy vpzy
o] gl A vE AR Load Measuring Plate2 A9 d ¥ FZ7|(Amplifier) S £3] ZEZx
o], %€ Yol Pen Recorder’del 712@o 22X vt&e 9 npdA$+E 4340 249
o17bslE e 7143No.2 AASA 391, £ 0.18m/sec, 1.08m/sec 28 1 2.21m/secE
ptA&EEE BSIAIA vk - olR A|EE P

A A el A ZF Al A2 FYEA bR - ulEAIH S g
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Z} 99 AgHY AxE vE ZEA¥7)(Barber-Colman Impressor, Colman Co.,)&

AL-E3te) Tt gdERol A 2zt vgte] n A7 % (micro-Hardness)& 24390},
2h) Disc o}2% &3
Disce] ®l2#2 F#3 7] (Sartorius itH YDKOLE Ag3dle] A @A txaa F
Al o a3 FH9 Zolg 123 FAH s AU HAazge AQetn, 1 J7F
T

Jl)!

M
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Table 19 JFAE AAE JeldT Archcoat 402B9] A3} %7t 714 Hom Tar
Epoxy9 $1372 =7 713 vl Rigspraye Archcoat 402B2] QIAZE B}l k4% AE
2A vERa

Table 1 Mechanical Properties

Maternials
Archcoat . o
4028 Archcoat 502B | Rigspray |Modified Epoxy| Tar Epoxy
Property
of mechanics
ows (kg/cr) 377 373 323 100 20
8 (%) 4.9 45 46 - -
O us  Ultimate Tensile Stength , J : Elongation

2 UHaFM AlY
gukH <l phgh A2 ¥ (anti-Corrosion System)& F2414 o] RENg AFao A
7HA Egste Aol 7] Wi B AdE A g aHY fIddeE 249
2377 A5AE AR A AV eRAHLE ofF 5% WAFAYSES BRA.
ZF, gAY A7) obF A% 3-4 imo)7] W& o] Imm LiningAl ¢F 150979 &3
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Table 2 Results of permeance test

Goods PERMS PERMS - INCH
Vinylester resin 0.1195 0.0154
Glass fiber reinforced composites 0.0160 0.0007
Chopped strand laminated composites 0.0909 0.0079
Epoxy-based coating 7.3400 0.0147

AnkAQl Bhfk A2 (anti-Corrosion System)2 ofF ©adlx| vt 7] A& Q1 wE7F A%
Froe 34 49 7t Atk 2ey AFQ 4% it ol R " (Undercutting) 4 &
&4 B8 FIAANE BAo Aok BE RF N2 (System)E F, oS E“‘«l ZH
(Coating) ®=¥ 1% 2}o]d(Rubber Lining) 2831 AE #}¢]d(Sheet Lining)E< 4

740 Ar)x £l HE B2 FiEHo @R E v durH oz o)%
HEo] By} BlE&A AWANER 7tE ﬁ<1}_7]7 o 4
Jate= hol Y (Lining)S RAstn FAHES Ao,
He Foz Z 10,0004 ol dF EFAES 4
A = AU

[o)

rsk

7%% 2 3A HE Aot} &
¥4 o)y (Lining)® A3
2

Ag A, gAEgel gee @

.l

4) ObE - 0t2 Al
Jh metel FE B4

Fig. 12 2z} s9eo] ®do) did vARFEE FAT dH3E Jetd g Zoln, of A
o] 9]3tH Archcoat 502B 9] A7l 714 =31, Archeoat 402B, Rig Spray, Modified
Epoxy 283 Tar Epoxy 3% JEe 2 HAE7F o}l s ¢ ¢ vk 97)A Archcoat
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Fig. 1 Results of hardness test
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Fig. 2~62 7k Edol oig AHzd TolA, Q7383 7143Nez nidsz g
0.18m/sec, 1.08m/sec 12| X 221m/secEZ WAL W ndAgd @ nfA S
¥3E Uetd Adtelnh o] Aol o3td 2zt ot AgHA vpRzIdE wl@AFI)
AEHA Batei vtEAR s soide wigl mbA A7) ks Ho shE AL G 5 At

g EFWQ Rigspraye L&A 22Im/secol A 7HF @ nf@AASFRS e,
Archcoat 502B+ 1.08m/sec®t 0.18m/secollA 713 2 ml&A$ztS Holw, Archcoat
402B= 149 221m/secd] wHEAEENA 3 u@A S AAFE ¢ £ U a2Fx
Tar Epoxy, Modified Epoxyt 2.21m/sec, 1.08m/sec 18131 0.18m/secl A A2 H] L3
nhE AT G e
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Fig. 2 Effect of friction speed on friction coefficient -~ Archcoat 502B
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Fig. 3 Effect of friction speed on friction coefficient - Archcoat 402B
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Fig. 5 Effect of friction speed on friction coefficient ~ Modified Epoxy
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Fig. 6 Effect of friction speed on friction coefficient - Tar Epoxy
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Fig. 7~9& 2z} 999 Ehd] g 12 2 3tollA A7eF7143Ne 2 A 4F&
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 W3E Jed Aol 149< 221m/secol A Rigspray 9 Archcoat 402B7} 7F& @&
vl FAS S Jebdch
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Fig. 7 Relationship between friction coefficient and sliding distance at 2.21m/sec
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Fig. 8 Relationship between friction coefficient and sliding distance at 1.08m/sec
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Fig. 9 Relationship between friction coefficient and sliding distance at 0.18m/sec
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Fig. 10 Effect of friction speed on wear mass
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1. 4 99Ee] Z2gg& &3S A7 Archeoat 502Be] ZE3gte] 7} ¥tom, Archcoat
402B, Rigspray, Modified Epoxy 2@]3 Tar Epoxy$9 IHS 2 Z X ghke] ozt

2. A2 GE A wRAZEY whE 7 Hute] oA SEE vlad A3 2.21m/secol A
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4 BE#, "EF ax w@dASEe 2T s BRE F$ Archcoat 502B,
Archcoat 402B 12| i Rigspray W %o| wj$ 43¢ EAS Yelde & 4 g}
5. &R 221m/secol A wRFH wAALE HlwF A Rigspray’t WupREA o)
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