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Studies on the Deterioration and its Prevention of Marine
Structure ()
On the Effects of Various Paints in order to Prevent Corro-

sions and Fouling Organisms on Metal Meterials in the sea

Goro FuUsE, Hiromi TANAKA and Takatsune TAKEUCHI

Synopsis

In the present paper, the authors have published the results of investigation about the
effects of various paints in order to prevent corrosions and fouling organisms on metal
materials in the sea.

The metal panels treated with various paints were set up at three marine zones, which
were beneath the sea water surface at 1.5 meters depth, the intertidal zone, and above the sea
water surface.

The composition, the preparation and the painting condition of anti-corrosive paints and
anti-fouling paints were shown in Tables 1-7.

The results of tests were given in Tables 8-10, Figs. 1-6, and Photos. 6,7.

The most effective anti-fouling paints were firstly AF 5, AF 4 and secondly AF 10, AF 9.

Anti-corrosive paints which had much anti-corrosion effects were an epoxy resin anti-cor-
rosive paint.

The anti-fouling effect did not coincide with the anti-corrosion effect in these paints.

The paint which had both effects was E 4 or ES and this was an epoxy resin anti-corrosive
paint coated with a vinyl chloride resin paint which contains tributyl tin fumarate, copper
oleate or pentachlorophenol cupric sait, and organoarsenic compound.
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Table 1. Name of paints used in this experiment
(Test for immersed under sea water and intertidal zone)

Name of paint Marks Remarks
Shop primer Weather proof wash primer Si
Tar-urethane type anti-corrosive paint AC,
Epoxy resin type anti-corrosive
paint A AC,
Anti-corrosive High build tar-epoxy resin type anti-
paint corrosive paint A ACs
Chlorinated rubber type anti-
corrosive paint ACs
High build chlorinated vinyl resin
type anti-corrosive paint ACs
Epoxy resin type anti-corrosive
paint B AC,
Highbuild tar type anti- .
. . AC,
corrosive paint
Tar-epoxy resin type anti-corrosive
paint B ACs
Poly vinyl resin type anti-fouling
paint No. | AF
No.2 AF
No.3 AF
No. 4 AF
Anti-fouling paint No. § AF
No. 6 AF
No. 7 AF
No. 8 AF
No.9 AF
No. 10 AF
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Table 2. Application (Test for under sea water and intertidal zone)

Application Shop No. of Anti- No. of Anti-fouling No. of
No. primer coat corrosive coat paint coat
paint

D-1 Sy 1 AC, 1 AF, 2
D-2 S, 1 AC, 1 AF, 2
D-3 Sy 1 AC, 1 AF3 2
D-4 Sy 1 AC, 1 AF4 2
D-5 S, 1 AC, 1 AF; 2
D-6 Sy 1 AC, 1 AF¢ 2
D-7 S 1 AC, 1 AF- 2
D-8 Sy | AC, 1 AFg 2
DY Sy 1 AC, 1 AF, 2
D-10 Sy 1 AC, 1 AF o 2
E-1 Sy 1 AC, 1 AF, 2
E-2 Sy 1 AC, 1 AF, 2
E-3 S, 1 AC, 1 AF; 2
E-4 Sy 1 AC, 1 AF, 2
E-5 S, 1 AC, 1 AFs 2
E-6 Sy 1 AC, 1 AF, 2
E-7 Sy 1 AC, 1 AF, 2
E-8 S 1 AC, 1 AFg 2
E9 S 1 AC, 1 AF, 2
E-10 Sy 1 AC, 1 AFio 2
D-0 Sy 1 AC, 1
E-0 S, 1 AC, 1
P-0 Sy 1 AC; 1
S-0 S, 1 ACq 2
V-0 Sy 1 ACs 2
K, AC, 1
Ka AC, 1

ACg 1

(Remarks) 2; 2 coats of chlorinated rubber type anti-fouling paint.
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Table 3. Composition of anti-fouling paint No.1~No.10
(Test for under sea water and intertidal zone)

(‘llé}ﬁ-ié'a[s M) I ! 2 3 4 5 6 7 8 9 10
Tri butyl tin 100 SO SO SO SO SO SO S0 SO
fumarate
IT-67 100 100 10.0
Copper oleate 200 200
Penta-Cl phenol
cupric szll 10.0

Cuprous arsenite 10.0
Cuprous oxide 50.0 S0.0
Sulphur type | 10.0 10.0
organic position |
Red iron oxide 5.0 5.0 50 5.0 5.0 50 5.0 5.0 50
Baryte 250 300 200 10.0 200 100 200
Vinyl chloride ~ ) ~

. 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 5.3 5.2

resin

Plasticizer 30 30 3.0 3.0 30 30 30 3.0 23 23
Rosin 100 100 100 100 100 100 100 100 7.5 6.6
Stabilizer 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Solvent 390 390 390 390 390 390 390 390 240 249
Total | 100.0 100.0

Photo. 1. Immersing test of under sea water

Photo. 2. Test panels immersed under sea water
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Table 4. Applied condition
(Test for immersed in sea water and intertidal zone)

No. Name of paint Method of Dilution Coverage Overcoating
painting ratio g/cm interval
1 We:;?;;fr()()f wash Air spray 20 | day
2 Tar-urethane type anti- |
corrosive pain;t) Air spray 4 7 day
3 Epoxy resin type anti- .
corrosive paint A Air spray 4 7 day
4 High build tar-epoxy
resin type anti- Paint applicator >
corrosive paint A
5 Chlorinated rubber
type anti-corrosive Brush 10 13
paint
6 High build chlorinated
vinyl resin type anti- | Brush 20 30
corrosive paint
7 Epoxy resin type anti- Air spray s 3 days
corrosive paint B
8 Tar-epoxy resin type
anti-corrosive Paint applicator 0
paint B
9 i uild tar t
ng:n:)iAcorrosinieaim Paint applicator 0 5 days
10 Poly vinyl chloride
resin type anti-
fouling paint No.l Brush 10 2.0 { day
11 “ No.2 " 10 " "
12 " No.3 " 10 " "
13 “ No .4 " S " "
14 ' No.5 " 5 . "
15 ” No.6 " 5 " "
16 " No.7 " 10 " o
17 . No.8 " 10 " "
18 " No.9 " 10 " .
19 “ No.10 " 20 " "
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Twble 5. Test paint (for weathering test)

Name of paint Marks Remarks
Weather proof wash primer S, TOA weather proof wash primer
Shop Wash primer S, TOA wash primer yellow
primer | Zine rich epoxy primer,

epoxy type S3 Galvar # 400
Inorganic zinc silicate primer Ss Galvar # 800

Red lead and zinc chromate

system primer P, TOA primer LZ
Calci lumbat t
z;)filr:rer:p umbate system P, TOA primer white
Chlorinated rubber type primer
(higrlll-buildrtype) yp pA P, TOA SR hi-coat primer C.P.
. ' B P TOA SR A/C
P 4
rimer Vinyl chloride type primer
(high-build type) A Ps Vinal # 20 HB
" B Pe Vinal anti-corrosive HB
Epoxy type primer A P, Dalt uni primer
” B e
(two component type) Py Epilite A/C
0 C
Py

(two component type)
Tar-epoxy type primer o
(hlgh-buﬂd typ6) PlO Epl.llte #4800
Tar-urethane type primer Py, Dalt #6000 M
Tar-epoxy urethane type
primer (non-bleed type) Pi Dalt # 8000
Tar type primer

(high-build type) Py3 Foreign made

Tar -epoxy type primer P4 "
Long oil alkyd resin type R .
t(:)pgcoat yd resin typ T, Synsei # 100 white
Middle oil alkyd resin type ) .
top coat T, Glipton white

Vinyl chloride type top coat
iy conce fype fop ot T, | Vinal # 20 white

Vinyl chloride type top coat

B Ts Vinal topside white
Top Chlorinated rubber type . .
coat top coat A Ts TOA SR marine C white
Chlorinated rubber type Ts TOA SR topside paint white
top coat B
Chlorinated rubber type T, Dalt top coat C white
top coat C
Epoxy type top coat Ty Dalt uni top coat white
Miceous iron oxide type To Ferio

top coat
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Table 6. Application (for weathering test)

Application | Shop No. of Primer“ No.of | Top coat | No. ofj Film
~ No. primer | coat | coat coat thickness (M)

1 S 1 Pys 2 T, 2 275

2 Sy 1 Pia 2 Ty 2 301

3 S, 1 Py, 2 T, 2 365

4 S, 1 P, 2 Ts 2 | 152

S S, 1 Py 2 Ts 2 226

6 Sy ] Py 2 Ts 2 282

7 Ss l Py 2 Te 2 268

8 S, 1 P, 2 T, 2 223

9 Sy ! P, 2 | T, [ 2 190

10 S, | 1 P, 2 T, 2 206

11 S, | 1 £} 2 Te . 198

12 Sy 1 Ps 2 Ts 2 184

13 Sa . S, 1 Ps 2 Ta 2 272
14 Sa 1 I’ 2 Te L) 205

15 Sa 1 Py 2 Te 2 390

16 Sy 2 Py 1 Ts 2 348

17 Sa . 84 2,1 | Ps 1 Ts 2 79

1% Py | 370

19 | 4 Py Pia 1 [ 480
20 s, 1o, | ' 207
21 | Sy 1 Py 1 210
2 S | P4 1 217
L S l Py, 2 | 180
24 sy Po | 470
25 T | ‘ (A 2 | T, 2 | 290
ol s 1{ R 2 J_ Ta 2 L”:_40

Photo. 3. Test of intertidal zone Photo. 4. Test panels in the intertidal zone
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Table 7. Applied condition (for weathering test)

[

No. Name of paint Method of | Dilution | Coverage | Overcoating
painting ratio g/em? interval
1 Zinc rich epoxy primer, o
epoxy type Air spray 15 1 day
2 Ino;)%?:;cr zing silicate Thinner spray s .
3 Wash primer Thinner spray 20
4 Tar;ipr::ry urethane type Brush 10 15
5 Epoxy type primer A
(one component type) 10 1.7 "’
6 Chlorinated rubber type . 0 25 .
primer (high-build type) ! -
7 Red lead and zinc chromate s 13
system primer ’
8 Calcium plumbate system 5 13 .
primer '
9 Vinyl chloride type primer
A (high-build type) - 10 30 ;
10 Vinyl chloride type top coat |
top coat C 10 12
11 Epoxy type to coat g 15 1.2 "
12 Miceous iron oxide type |
top coat 5 1.6 | "
13 Long oil alkyd resin type |
top coat " 5 [ ! 5
14 | Middle oil alkyd resin . | | .
type top coat 15 [ 11
15 | Chlorinated rubber type .
top coat A : 10 038
16 Chlorinated rubber type 10 12 | .
top coat B - |
17 Vinyl chloride type [
[ top coat A " 30 13
18 Vinyl chloride type . 30 12 | .
top coat B I

Photo. 5. Weathering test
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FOIBRABEIID3, D6, D7, D8, DIO,

E3,E4, E9ThHY, 244 AiFEETIXFig. 50
&91zD3, D6, D7, D8, E4ThH5b. /-

247 REOT i RBRROKBRROEREIZE 4,

E7, E8, E9AhspflidmL, $hRMNTH-
o —RRECERIRETIE R DREAMESK &
WLz L, Fi# CIEERE A S 2 IBhE R
PRTCEBEERER LA, ZhonERIIEIOR
N7BFERSH R E —HE THEE R RS o .
7272 LE 4 BB O ZERRIZ &V T TR
EWTY, FABERR, BASEOVTAIZY
EELRRER L. BAMRIBEOLHLIKE &
FEELMEICHD, BEDRIRELSTLREDOE
1t (Eh, Hh, ZOMOEN) »EATY 28K
BEEEIKECREINTWS, BEEHOBAD
OBREORBHIEL 2, HILHIEHFEEF %
(B B2ePHY, RII07 VY RKELPBRENEE
HREAIEELRET L2850, LEROKERIR

Eh-bneEbh, BEODHBIIIZNDEANDER
HFURETHD, SEOERTIIHARDR L FEEHED
BTHELZD, ZORBOERS®, BRIZLZE
BEVELELMATHET 2LEN S35, D—O,
E—0, P—0, V—0, S—O0, K, K. 3f5¥5
i & BT, RO A ORERWR TR FERE
BEOBEDRAIRENS. Zh 5 OREBIRITEETE
RAGEhZ W0 37y AR IcAEEDH 2
BEIZHAL TV, 20D EELHEREAR
KEDE sy, BRABARIERLFHETIZ LS
NHEBLTVWALYZDEINNEL, PEYOE
MEEARTLDON S -7, BRMBOKE ZFAHER
KHIE—O K. TH D, AIE X RF IHIIERHR

SR, REBUEARF BRI Sz -

IRY UBIEHHEREABREL2LDTH S,

BRIIFR S - 72, WEKFOEDRELC
EBAMHERIIODVWTHLRRL -, 20OKRE, MRANE
A<+ —KN, =J)>¥G, CR—4wihg
127 BB TCRBE RIS Aoh o7, LU
BOZHEIRELODLT 2 AELL B BHRINTH
Sk, Lo Ttk e B DRIz E-T
BEOBBEIIRRTEZILDEEZ LN A.

ARBBEARBR T, HEARIBRELY Bm L rBE
hTtwiauwirgict v b xh, FTREFIZIZEKROR
FEAhABBREFILSSSNIIL P 2rbST, 2
FNRBHMAZBLTHLIZEAYDLDIIRRE
%72 &, EHEMY, BHERMEIT Ch, EREIH S
LHRE5N B,

B EMEIZB T 28R 13 Tablel0— 1 ~ 212450
Bk 0z, MEROTRTIIEFRAD S v,
BEOHW N CH WO S TETERE2ELLALDON
2~3RHB3DHT, KRBT TSNBEEETR
LTWw3, KREBO-DIEIRL -8R 2L,
BEMARIZ L > THBLEEMOB RIS T ERT &
ABTHAHH. RE—IZANVEZERDA VKL S
DEFEOTWAPED SN, FhiETTIVF v X
IEEEE 7UF y FR EREH A S HE IR
H5NTV3,. ZORIE—#ELBTIIFRELRD
SHEhTV3EY, BREETERPRIMOVHLYS
B RS FRE LR AR E L VLX),

MHfRdE i3 R - R & L TOERKOMES
HDWEHICEVEHEIN SN, TITREREDKIR
DEBZVLFa—Fr T EER, Hh, 7597
ZEDREDOHEEDE NS F oy 7 Uk, AKERIC
AuEB¥ERIIEVWTIX2, 3ZRBREIIDHETAN
XERIBOoNL, ThbL, KRPFa—F 7
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DOWTIE ERBHOME S Z0E T XBEN, &
BT LR, HILVZLRT, RiRIZIFEAY
EFLTwAWY, DWTMI0, SlE 7 7 VEEEE
BRPRVA, FHET 5 IUEBEIERE L TRED
BIEREIEZE 6 7 AEHL D RRE T AT > Tw
3.
IRFVHERKIISSIIFa—F o rEREIT
A, TOBMBMOETT AR EREL T
3, 2%h, ZOFa—FroMIc LV BRERE S
DLFDHEEL, BIZHFLOWBEI,rRIZHAZ L,
Fa—F LD RBUTE L B AREN

5Z L EFHL Tself cleaning®kl L LT¥ v 74
HOBEIZHVWALZLDFEVAEITEbhATVNS,
A EEE LTOREROE CIHIEL T LR,
BV VREZEOHAFIITNELE 2OV H -
A, ERBEEIHES 2 VROMHESEAS 315,
DRI TNTHEETH- 2. |lLT4A, Hike=
IV EB IEEHEN:, RS TChTwa i, LR
BEOII AR L 7L LTHRIAEA, %
KOEHEL->TWVWSE, ZITREBLEREELT,
mEEH 2ME FEREEs LT, HitTLR 3,
Bltv—nRe@aER LY, 2heh, BEeE

Table 8. Fouling results of test panel immersed under sea water

1. After 3 months

Panel g:imgglﬁ Fouling organisms

N [cormoson Rt e pamct srmu O e e
D-1 10 10 o o} o} o ]
D-2 — — o o o) o A~ X
D-3 10 10 (o) o o) e} a~A
D-4 — _— o o o A Q~A
D-5§ 10 10 o (e} 0 e} o~A
D-6 10 10 e} o o} e} [}
D-7| — — o o o o A~ X
D-8 10 10 o o e} o} o~A
D-9 10 8 o} e} e} e} [
D-10| — — o} e} e} e} X
E-1 10 10 e} o) e} 0 o~A
E-2 _— _— e} o) e} 0 A
E-3 — — e} e} e} e} A
E-4 — — 0 o) o) o) A~ X
E-S§ 10 10 e} e} e} e} [}
E-6 10 10 e} e} e} e} [
E-7 10 10 o o ‘o o o~
E-8 10 10 O o e} e} [}
E-9 10 8 o] e} o] o [}
E-10| — — o) o] o] XX ]
D-0 — — X A o] XX o~AL
E-0} — — o~A A e} X X o~A
P-0| — o~a |o~A o XX | o~a
S-0 — - A A .} XX o~A
v-0| — A o~A o ¥~xX| o~a
Ky — — o~A A o] XX o
K, — — o~A A o XX o
E:igt — — A~X | A~X o XX
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2. After 6 months

D-1 10 10 o) o o] ) o~A
D-2 — — ¢] O (@] (@] A~X
D-3 10 10~8 o o o le] o
D-4 10 10 o] @) o o] o~A
D-5 10 10 9 e} e} o) [
D-6 10 10 o o o o] o~0L
D-7 10 8 O e} o) e} o~A
D-8 10 10 o o] le) o o~A
D-9 10 8 o] o o le) )
D-10 10 10 o o o o o
E-1 10 10 o o o o] o~A
E-2 — — o] o) o] o] XX
E-3 10 10 [¢) o o) ) o~
E-4 10 10 o] o o] o) [
E-$§ 10 10 ] o) o) o) ]
E-6 10 10 o o o o] ]
E-7 19 8 o] o o o )
E-8 10 10 ] @) o o] a~A
E-9 — 6 o O O O Q
E-10 10 2 o) @) 0] 0] [}
D-0 | — — Fouling all over
E-0 — — "
P-0 — —
S-0 — —
V-0 — — "
K; _— —
K> — —
Non | _— —
paint

3. After 12 months
D-1 - - o~b o o o~AN 7\
D-2 - D~X [} e} A~ X (]
D-3 10 6 o~A ] 0 ] o~A
D-4 - - o o~o o) o~o )
D-5 10 8 ] o] o o~o ]
D-6 — - ] o~o o] o )
D-7 - - A [ e} [} o
D-8 | _— e o~NL o) o) o~A o
D-9 10 10 ] o~o o o~o o
D-10 10 6 o o o o~ o
E-1 — — Almost covered with fouling organisms
E-2 — ~
E-3 10 6 o~A ] o o )
E-4 10 8 ) o~AL o~o0 o~o o
E-5 10 8 o~o | 0O~0 o~0o o] 4]
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E-6 - e A~X Qo~A o~o o ]
E-7 - - A~X | o~A ] o o
E-8 - _— o~A o o) o) o
E-9 ~ 8 o~A ] o~o o [
E-10 10 2~0 A ] o~0 o o
D-0 — / Almost covered with fouling organisms
E-0 | —~ "
P-0 | — — o
s-0 | — ~ "
V-0 | — — "
Ky 8 6 e [} e} o~0 )
K, 10 6 L) ] o o~o )
Non — ~ Fouling all over
paint

4. After 24 months
D-1 - - XX ] o L] o
D-2 - - XX O e} 4] (]
D-3 / - X o~0o o~o @ o
D-4 8 8 A o) o o) )
D-5§ 8 8 A o o o~A )
D-6 10 10 A o~o ¢} o °
D-7 e - A~ X 4] o) 4] )
D-8 ~ - o~A 4] ) i) ]
D-9 8 3 ) o) o] ] ]
D-10 | 3 o o~0 o o o
E-1 | — - XX o~A 2 XX XX
E-2 / - X~XX | o~A ° — ~
E-3 | — - a~X | o~0 ° ~|
E-4 - - X ~XX ) ] iy A
E-5 ~ - ZA o~o o) o o
E-6 — - A~ X ) e) A A
E-17 rd - A~X o o A A
E-8 — - A o - A A
E-9 10 8 o~A O~0 o ) )
E-10 8 8 o~A o~b o ° °
D-0 | — - XX o o A A
E-0 — - X o~ o A A
P-0 - - A~ X o o A A
-0 | _— - A~ X ) o A~X| A~X
V-0 - - o~A o~0o o o o~A
K, Lost in test period, impossible to check
K2 "
g‘g:t 8 ~ A~ X o o a °

* Moss animals, Ascidians, Sea mussets etc.
** Fine attaching mud.
(Remarks) Oblique line parts : Impossible to observe.
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Table 9. Fouling results of test panel immersed in the intertidal zone

1. After 3 months

Panel | Surface Change of paint film Fouling organisms
No. | Back (Corrosion Chalking |Blister, Peeling| Barnacles| Marine algae | Other
D-1 | Surface 10 10 10 o o o
Back 10 10 10 o o o
D-2 . 10 10 10 o] o] le]
10 10 10 o] o] o
D-3 . 10 10 10 o o 0
10 10 10 o o] o
D-4 . 10 10 10 o o] o]
10 10 10 o e} o
D-5 . 10 10 10 o o o)
10 10 10 o] o] o]
D-6 . 10 10 10 o] o] o)
10 10 10 o] o le)
D-7 . 10 10 10 o o] (o]
10 10 10 ] o] )
D-8 . 10 10 10 o o 0
10 10 10 o o] o]
D-9 . 10 10 10 o o o
10 10 10 o o) ]
D-10 . 10 10 10 o o o
10 10 10 o] o] 0
E-1 . 10 10 10 o o o
10 10 10 o] o] o]
E-2 . 10 10 10 ¢} o] o)
10 10 10 o] o] o]
E-3 . 10 10 10 ] o le]
10 10 R 10 o o o
E-4 . 10 10 10 o o o]
10 10 10 o] o] 0
E-S§ . 10 10 10 o o o]
10 10 10 ®) o] 0
E-6 . 10 10 10 o ] o
10 10 10 o ¢ o
E-7 . 10 10 10 o ] o]
10 10 10 o) o o}
E-8 . 10 10 10 o o o
10 10 10 @) o o]
E-9 . 10 10 10 o o ]
10 10 10 o o} le]
E-10 . 10 10 6~0 o < o
10 10 6~0 @) o] o]
D-0 . 10 10 10 4] o] o
10 10 10 A (o] o
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o~A
Oo~0

Oo~a

oO~0

o~
o~0

10
10
10
10
10
10
10
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10

2. After 6 months

Oo~0

O~A

10
10

8§~0
8~0

10

10
10
10
10

10
10
10
10
10
10
8~6

8~6

10
10
10

10
10
10
10
10
10
10
10
10
10

10
10
10
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Back

P-0

Ky

K2

Non

paint

D-1 |Surface

D-10

E-$
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E-7 . 10 8 8 o~ e} e}
10 10 6 e} e} e}
E-8 10 8 8 o) o] )
10 10 6 e} ) e}
E-9 10 8 8 o e} o)
10 10 10 e} (e} e}
E-10 10 10 8~0 e} e) e}
10 10 8~0 O @) [¢)
D-0 10 10 8 ~A o~0 e}
— — — X ~ XX o e}
E-0 . 10 10 10 A~X o o
10 10 10 X ~A e}
P-0 10 10 10 o~0 [¢) )
10 10 10 7A ] (@)
S-0 10 10 8 [} (0] e}
— — — A~ X X o)
V-0 10 10 10 @) o~ o)
— — — A XX o
K, 8 10 8 o~e le) le)
10 10 6 FA o} e}
K, 10 10 8 @ e} e}
10 10 8 () [e) o)
Non — — — o) o~A o
paint — | — — a o o
3. After 12 months
D—1 | Surface 10 8 4 JAN e} o~AL
Back 10 8 6 A~X o o~A
D-2 10 10 6 ] a~A A
— — — X ° A
D-3 10 10 8 A o~A A
10 10 6 A~ X [ @
D-4 10 8 6 4] o) [e)
10 8 8~4 o~A [¢) )
D-5§ 10 8 6 o} (e} e}
10 8 8 [} o) 0
D-6 _— - _— XX o o
— — — XX 0 A ~X
D-7 — — — X o A
— — — XX o o~A
D-8 10 8 8 A~X o~0o o~A
10 10 6 X o A
D-9 10 10 6 o~A o) Q~A
10 10 6 A~ X o ®
D-10 10 10 0 o~AL e} (e}
10 10 0 o~A ) o)
E-1 — — — XX o o~A
— — — XX 0 o~A
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444 4q < 4494 a4 a4 44494¢4d <
11119990909 3 4000909212920 0019 90900909
0o © 0 © © © 0 0 o o © o @ 0 00 9 )
ooooooooooooooooooecaoooxoxA_oooomm
x < X X x X
XXEXT 900 IEXXX X xx x XXX X xxxExExxaqxxx
o
VAV L e e e NV NV VL eee e N\ ee\\a\ oo vl
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4. After 24 months
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e - Hrp - 15 B EREM O % s £ OFkR

00 000 000000000000 00000000000O0609 9060960006669 8O0 O
) o0 d o © o o o
©0 00 ] 9800 1010900060600 0060000) ] OOO0O0EG ) 0O0, 0 000
< o0 ® 00 o o o
x x
< 4 G v X 4 4« g4 x <
x X X s X X X X X 7 X X X X X 3 X X X x XX x X x
RXVLOO P20 I XXX I UXRITXRXIXIO L XXX
Q o8 4 00 0 x e o x a " e
Vi o m L oo oo L e = L e
— = e - - e - o e - — v e -
T 0 -
TT T T YT YT Y YT T T 9% g 5 9 ~ §E
A A A A @ ®B @& & @ @m ®m @ @\ @ a8 @ @& @& > ¥ & 2&

Impossible to observe.

(Remarks) Oblique line parts :
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Table 10. Fouling results of panel by weathering test

1.

After 3 months

After 6 months

ligg.el Gloss Corrosion gél:lt;rg’ Pﬁ':l Gloss Corrosion gg:ltlflrg’
1 |Good 10 10 1 | Slightly down 10 10
22— 10 10 20— 10 10
3 [Good 10~8 | 10 3 | Slightly down| 10 10
4| - 10 10 4 " 10 10
5 10~8 | 10 5 10 10
6| 10 10 6 | Good 10 10
7|_— | 10 10 71— 10 10
8 | Fairly down 8 10 8 | Faily down 8 10
9 |Slightly down| 10 10 9 | Slightly down 8 10
10| __—| 10 10 10 - 10 10
1 |_—1 10 10 1| __—1 10 10
12 | Faily down 10 10 12 | Faily down 10 10
13 Slightly down| 10 10 13 | Slightly down| 10 10
14 |Good 10 10 14 " 10 10
15 _—"| 10 10 15| _—| 10 10
16| __—| 10 10 6| _— | 10 10
17 | Good 10 10 17 | Fairly down 8 10~8
18| _—| 10 |wo~8] 18] __—| 10 6
19— 10 10 19— 10 8
20— 10 10 || 20— 10 10
21| _—| 10 10 | 21|_—"| 10 10
2| __—| 10 10 2| __—] 10 10
23— 10 10 23— | 10 10
ul_—| 10 10 || 24 _—"| 10 10
25 | Good 10 10 25 | Slightly down| 10 2
26 10 10 26 " 10 10
Nor ] o el _——] 0 | —
2. After 12 months After 24 months
1 |Slightly down| 10 10 1 | Slightly down| 10 10
2| _—"1 10 10 2 10 10
3 | Slightly down| 10 10 3 | Slightly down| 10 10
4 | Fairly down 10 10 4 Exc:edingly 10 10
5 | Slightly down| 10 10 5 sugh(t)l\;'aown 10 10
6 - 10 8 6 | Fairly down 10 8
7\ _—""| 10 10 70— 10 10
8 | Fairly down 8 6 8 Exceedingly 8 6
down
9 10 8 9 | Fairly down 8 8
10 8 8 10 | Exceedingly 8 8
down
ml—"]1w |10 [1un| —| 1w 10
12 | Fairly down 10 10 12 | Fairly down 10 10
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Diameter of Barnacles(mm)

13 | Slightly down| 10 10 13 | Slightly down| 19 10
14 " 10 10 14 | Exceedingly
down 10 10

15— 10 10 15— | 10 10
16| __—| 10 4 16| __—| 10 4
17 | Fairly down 8 6 17 | Farily down 8 6
18| __—"| 8 6 18| __—| 8 4
19| __—| 10 6 19| __—""] 10 6
20 __—| 10 10 20| __—] 10 10
20 __—"] 10 10 21| __—""] 10 10
2| __—| 10 10 22| _—"1 10 10
23| —| 10 10 23| _—""] 10 10
24| __—| 10 6 4| _—| 10 6

25 | Slightly down| 10 0 25 | Exceedingly 10 0
down

26| — | 10 10 || 26 | Slightly down| 8 10
N
p(a)irlllt / 0 — :ac;::t / 0 —_—

(Remarks) Oblique line part: Impossible to observe.

i b
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R bl o trteadg i
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SRR R A E DR RS
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REUEEE R SRR AN A
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1 23456 78910123456 789100000
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(14101 (46) (34) (29) (2) (197) (34) (162) (28) (26) (107) (96) (178) 2
(26) (19) (111) (42) (159) 99 (2) (177) (40) (102) (134) (283) (329)
Marks
(number of barnacles)

p

Fig. 1. Relation between diameter and number of barnacles
(after 12 months immersing under sea water)
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Corrosion ratio (%)
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Vegetable attaching ratio(%)
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Marks

Marks
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123456789101234

Hh I I Il

Lot
8910000

|

Fig. 2. Vegetable attaching ratio of each test panel
(after 12 months immersing under sea water)
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Fig. 3. Corrosion ratio of each test panel
(after 12 months immersing under sea water)
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5001

400~
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Dry weight of attaching (g)

200 r

100 =

under sea water

180}
160}
140p
120
100p

80 I~

sof

Dry weight of attaching (g)

20&"

intertidal zone

DDDDDDDD

Marks

1 234 567 8910

DD E
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5 67891000000

H — 71—

Fig. 4. Dry weight of attaching (after 24 months sea immersing)
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Corrosion ratio (%)

Corrosion ratio (%)

(Corrosion area/Panel area x 100)

100
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Marksll)ll)ll)ll)DDDDDDEEEEEEE EEE DE P VKK,
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1234 5678910123456789100000

Fig. 5. Corrosion ratio of each panel
(after 24 months immersing under sea water)
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Fig. 6. Corrosion ratio of each panel
(after 24 months immersing in intertidal zone)
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TETOEREEEZ L -7, KEFOMEHIIITFRER
ThdH, BILTLE, B LZROHEEEIIE
A2 1DFTOTELRLELDA S 7. ZORKLES
xR, BT, B VRBRIR
LELLUTHERATE 3BKE VL3S,
M1OEEHIMEE D@ L ZREREZ L 5, oRY
EEICERMIE 2 LEEWY, Fa—F 278 % MR
HAEBEIZTChTVS, BEPRAIE L3S
BXRIPHGED S, ZIBERERICHBSN, H
ATCOLEERERELEICE{AVSR TV A,

N # 0]

KRB L VRAETTCORE L 22 b 5T,
TENABEIELSN, LB HTITIES
ARXEEBeEL L UERRLEMARE L %K
PUMRTHY, DVTHRERILFRANLDT
Hor. BAESHRIEIZNSDHBEHRE —FKET,
RIEOHRAB L EFE LSRRI H - 2. IR, K,
BERLZLEORE R, FNS5OMBMHAVEL T
5 FiH COBRSEEREHE T AR ¥ O IEEHSH Rk %D
ROTHY, BHPRFETEI-LIL I U ZAP
SIRNTH o 7. BHERHR, BASHIRVFRIZLR
RWEBIREATHY, Y TFLFr 7L —}
ILEH#EERLIT—67, AL 1 v BFRSDLDT,
TARX VISR E TH 5. ARBBRER T2
FEMOBBTE, TEALEDLDEIREE R8T,
FHEE, BIEMEIT<ChTHY, VD ExRRBRPT
b3, KRB TCTChAERAEB S hA01E, 4
D (HH MR, BERL (5 MH), BEE (150
~5004), (2 — 2 RE (K A—NdHDhw),E
BIEER T (FEriEy X, SR L L) ORE
ZEDFELERTEL V. ZOZ MM
BLRENIMEECHNE, BEOHAMAMIIFS
KRS hAZL2BH®RL, BUMBEMELHTIIE
B 2 DI OEIR & R ISR O+ 2R L
ABLBEIVETH S, EIAEBROEHNT

b D HIK B EREY O A EEE L TOR

R, HEREDOH SBEOLBRILETHY,
KEOBREL ZORERMPIERESHEBE 25T

3. ZOMBOBRD =D 1213—H & LTREHO
NEICELTE2IIBRE L AEB (h53—EDK
xSOWET—EROERMRLT 2L 01Tk E
n3) 2PMELTEBZA2E4HY, 4208
OBELEOMBEIUETHLLEL S,

BRIIAERYEDIIIH-VELTHE L ZH
fE W2 EF LS RFEKRERRATB IR EE

WK, RENS V PHRIASHARBHEER, &F

HFBK, TEBRK, HRRKE & UMAEE Bk

KBS RAA R ER, HBANFKIIE
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