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_ Research on Durable Anticorrosion and Antifouling

1. Introduction

The Regulation for the Enforcerﬁent of Ship’s Safety Law was revised and the maxi-
mum docking interval was approved of two years.

Recently cathodic protection has made greatly progress and the excellent paints of
plastics types have been developed, and so anticorrosion and antifouling during two years
may be considered to be possible.

However, there are ‘many kinds of paints and many factors which have great influence
on their performances, such as weather, temperature, condition of foundation, etc. at painting.
Therefore, there are a few cases making a sharp difference in performance even in using
the same paint. Cathodic protection is not only affected with painting, ship’s condition,
etc.; but there are considerable superiority and inferiority in zinc anodes used generally.
And there also are indefinite points in utility of aluminum anodes newly developed.

Accordingly, the following items were studied in order to extend the docking interval
and to establish durable anticorrosion and antifouling.

(1) appropriate use of paint

(2) appropriate treatment of foundation

(3) durable anticorrosive and antifouling performance of paints (immersion test and
actual ship test)

(4) economic and effective cathodic protection for long term

2. Summary and Coneclusion
2. 1 Result of 2-year Marine Raft Test
Special antifouling paints which prepared experimentarily considering no docking
during two years, and conventional antifouling paints were tested about two years hanging
from the raft which floated on nine places in Japan. After two years, each of test panels

was observed and antifouling performance is calculated by fomula (1).
X={100—(a+b+c)}x—5i ............................................................ (1)
100

where X : antifouling performance
a : marine growth %
b : rusting %
¢ : blistering and other defects %
The results of the test are shown in Table | and following summaries are obtained.

(1) From the results of two years marine test, special antifouling paints showed superior
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performance to conventional types.
(2) The performances of special antifouling paints varied with sea area.

(3) Vinyl type antifouling paints showed the highest performance of all.

2. 2 A Study on Bottom Paint System
2. 2. | Experiment Planning

The protective coatings for ship’s bottom are composed of shop primer, anticorrosive

paint (A/C paint) and antifouling paint (A/F paint). Then we planned three way layout

experiment shown in Table 2.

Table 2
| Factors Leveles
A : Kind of shop primer
B : Film thickness of A/C paint
C : Film thickness of A/F paint 3

2. 2. 2 Paints Offered for Experiment and Procedure of Painting

The paints offered for test and painting procedures are shown in Table 3.

Table 3
Type of Film thickness/Number : Film thickness/ Number
No. Type of A/C Type of A/F shop primer| of coating (A/C,) of coating (A/F)
W,/ PlZ/E| Bt B2 - B3 C! C2 C3
(1) | Vinyl resin Vinyl resin 13(e0] 15(e0)| 50(¢) /2 100('“/)4 150(#/)6 37'5(72 75() /2 112‘5(//“2
(2) { Vinyl resin i Vinyl resin 13 13 50/2 100/4 150/6 30/1 60/2 90/3
(3) | Epoxy resin ‘ Vinyl resin 13 15 50/1 100/2 | 150/3 45/1 90/2 ] 135/3
(4) feps‘i’;‘y coaltar | i, o1 resin 13 | 13 | 67.5/1] 135/2(202.5/3 | 50/t | 100/2 | 150/3
[ !
(5) | Epoxy coaltar , Epoxy coaltar | 5 | 5 | y15/1 " 230/2 | 345/3| 751 | 150/2| 22503
(6) Special oleoresin| Special °‘e°re'l 13 13§ 35/1| 105/3| 175/5 [42.5/1 | 85/2 127.5/3
]
. . . ' I
(7) | Special | Special bitum-' 3 |3 |75/ 12,53 |187.5/5 | s/t | 10072 | 15073
|

2. 2. 3 Result of Fouling Test

After 2-year marine exposure test at Kawasaki Dockyard in Kobe,

antifouling per-

formances {X : formula (1)} of each paint system {(1)~(7) : Table 3 }were observed and

each of data was analized by three way layout analysis.

in Table 4.

— iii —

The contribution rates are shown

It was found that the film thickness of A/F paint (factor C) had the most



profound effect on the antifouling performances. The antifouling performances of typical
A/F paints are shown in Fig. 1. The curve A shows typical A/F paint of viny! types and

the curve B shows typical A/F paint of special oleoresin and bitumen types.

Table 4

Tested : ] ! ; \ ‘

paints (1) | (2) J (3) (4) (5) (6) D)

Factors E\; _ .
A T I
: |

C 1 88. 72**i 95. 57**‘ 94, 46**| 91, 73** — 65.85%% 63.01**
S e e B N
O Rt e it I e s
T e e e e e
e %11.28 l 4. 43 5.54 8.27 100.0 34.15 36.99

contribution rate=9%, reliability : **=99%,

50 e = o ‘\\\ \\T\\\ I

4‘0 \\\ A S \\\
\\ \\ \\»
30 \ N\ ~N
\ \ C3
\, \

Antifouling performance

20 X \
NN \
— A \ \ \
D N
CI\ A \
0 |
6 12 13 24

Term of marine exposure (Month)

Fig. 1 Effect of variations in coating thickness on antifouling paint

2. 2. 4 Result of Immersion Test in the Artificial Sea Water

(i) Anticorrosive Performance
After 2-year immersion test in the artificial sea water, anticorrosive performances of
eah paint were observed and each of data was analized by three way layout analysis. The
contribution rates are shown in Table 5. It was found that the film thickness of A/C
paint (factor B) had the most profound effect on the anticorrosive performances. The anti
-corrosive performances of typical A/C paint are shown in Fig.2. The curve A shows vinyl

type A/C paint and the curve B shows special bitumen type A/C paint.

(i1) Result of Impedance Measurement at | KC
After 2-year immersion test in the artificial sea water, we measured the impedance

—iv —




Table 5

Tested ! o 1
}w‘ (1) (2 | ) | () | (5) | 6 | (1) |
‘Factors I - ] .
| '
: A — — — — 4.38* — -
i B 95. 40%*| 84. 83** 85.77** — | 22.81** 90.02**| 97.88**
|
3 c — — — — |17.63%  — —
4 AB — — - — 1093 — —
AC — — — — | 26.09** — —
BC SN S I e R
i
E e 4. 60 15.17 14.23 |100.00 18. 26 9.98 2.12
contribution rate : %, reliability : **=99%, *=95%
3
10 A
X <—B3
Q ~ Az B2
g 8 R
a N
3 © ~
a N
] ~ ~
2 ~
8 4 T~
& . ~3 |
S ) BI™~<
s 22— S
5} ———: B
¢ < .
:
0 1
' 6 12 13 2%
Term of artificial sea water immersion (Month)
‘Fig. 2 Effect of variations in coating thickness on anticorrosive paint
of each paint {(1)~(7) : Table 3} at | KC/dm? and analized each of them by three way
; layout analysis. The contribution rates are shown in Table 6. It was found that the film

thickness of A/C paints (factor B) had the most profound effect on the impedance.

Table 6
S Tested || | I
~~_paints (1) ! (2) | 3) | 4> ! (5) (&) ' ()
:Factors T 7' B v»_l | | i
| A o ' _ _1 _
; {
B 8119**{? 74.24*%| 88.82** 30.23** 84.36** 91.23** 97.18**
' 1
c — — lse - = - -
| : :
AB - - — — - - —
1
AC - = — - = = | —
. | :
BC — | — a0 — | -1 = -
i e 18.71 | 25.76 | 2.05 160.77 i15.64 1 8.77 | 2.82
contribution rate : %, reliability : **=99%,

—y —



The impedance of typical A/C paints is shown in Fig.3. The curve A shows vinyl type
A/C paint and the curve B shows special bitumen type A/C paint.
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Term of artificial sea water immersion (Month)

Fig. 3 Effect of variations in coating thickness on anticorrosive paint

2. 2. 5 Conclusion

(1) On the paint system of ship’s bottom, the most important factor which affected
antifouling performances is the film thickness of the A/F paint and the other factors are
the kind of shop primer and the film thickness of A/C paint affected it profoundly.

(2) On the paint system of ship’s bottom, the most important factor which affected
anticorrosive performances is the film thickness of the A/C paint and othor factors are
the kind of shop primer and the film thickness of A/F paint affected it profoundly.

{3) During the period of immersion tests, the variations of impedance of each paint
system were in agreement with changes of the anticorrosive performances. Accordingly,
it must be possiblé to use the impedance measurement as the evaluation degree for anti

-corrosive performances on ship’s bottom paint system.

2. 3 Performance Tests of A/C and A/F Paints Applied to the Actual Ships
2. 3. 1 The Ships Offered for Test

Table 7 shows ship’s name, ship’s owner and dead weight tonnages of each ship off-

ered for test.

Table 7
Ship’s name ; Ship’s owner [ Type I Tonnage
e —— o - —— o R
Denmark maru y Kawasaki Kisen K.K. [ Cargo ' 10,784 dwt
Shosei maru . Showa Kaiun K.K. Tanker 61,370 dwt
Isuzugawa maru . Kawasaki Kisen K.K. ; Tanker i 118,000 dwt

— i —



2. 3. 2 Service Route of the Three Ships

Table 8 shows the service route and the offering period of test. Table 9 shows the

time schedule from delivery to docking of the offered ships.

Table 8

5 Ship’s name Service route J‘ Term
B |
i Denmark maru South Africa< Japan—Los Angeles { 28 months
; Shosei maru Japan«>Persia i 26 months
| Isuzugawa maru Japan— Arabia 25 months
Table 9
Time of dry docking
Ship’s name 19166 19|67 19|68

Denmark maru O 4 {

Shosei maru O 4 o

Isuzugawa maru O o L ]

O : Delivery, (D :ist dry dock, @ :2nd dry dock

2. 3. 3 Paints offered for Experiment and Procedure of Painting

Paints offered for experiment and procedures of painting are shown in Table 10, 11,

and 12.
Table 10 (Denmark maru)
Film thickness Film thickness Painting
No. Type of A/C of A/C (mil) Type of A/F of A/F (mil) area (nf)
(1) ! Special bitumen 6.6 Special bitumen . 5.4 50
(2) | Special oleoresin 5.7 Special oleoresin 4.2 50
(3) | Epoxy coaltar 9.2 Vinyl 5.3 50
(4) Vinyl 6.6 Vinyl 3.9 i 50
(5) | Epoxy coaltar 13.5 Epoxy coaltar ’ 4.7 i 50
Table {1 (Shosei maru)
. .- i I — ‘
Film thickness | Film thickness Painting |
No. ~ Type of A/C of A/C (mil) Type of A/F l of A/F (mi) | area (nd) |
(6) : Special bitumen 7.0 | Special bitumen l 3.5 50
(7)  Special oleoresin 6.4 | Special oleoresin ¢ 4.1 i 50 ‘
|
(8 1 Epoxy coaltar 15.0 Epoxy coaltar l 4.0 50
(9) 1 Epoxy 6.8 Vinyl ; 3.0 50
10 i Vinyl 4.8 Vinyl | 3.2 50




Table 12 (Isuzugawa maru)

i 7 Film t};icknes§ | Film tkicknes-s ' Painting
’ No. | Type of AIC of A/C (mil) ' Type of AIF | of A/F (mil) | area (nf) !
' an ! Special bitumen 1 4.5 I Special bitumen , 4.0 I 250 ‘
K

2. 3. 4 Results of Performance Tests of A/C and A/F Paints

(1) Fouling Resistance

General bottom parts of the three ships which coated with conventional paint system
were touched up with A/C paint and the over coating of A/F paint at the Ist dry dock
(after a year), and then a few square meter areas were remained as no repair part. We
observed attachment of barnacles about 10 mm dia. in the remained area at the 2nd dry
dock (after two years).

The areas offered for test of these ships were not repaired at the Ist dry dock,
nevertheless we observed no fouling in the tested areas in investigation at the 2nd dry dock.

(ii) Corrosion Resistance .

The changes of impedance of these ships at 1 KC/sec are shown in Fig. 4, 5, and 6.

’ |
~“ (3)
£ —_ /15)
9;2 —L4) —
. —] )
¥e T~
—g .
o
2
i
&
0

4 8 12 /6 20 2% 23
Term of actual ship test (Month)

Fig. 4 Variations of impedance on Denmark maru test.
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R

; |
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Term of actual ship test (Month)

Fig. 5 Variations of impedance on Shosei maru test.
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Fig. 6 Variations of impedance on Isuzugawa maru test.

During the period of actual ship tests, impedance of experimental paint systems showed
the large values more than 10K@/dm? Accordingly the paints offered for experiment

showed satisfactory corrosion resistance for 2-year no docking system.

2. 3. 5 Conclusion
During the period of actual ship tests, the painting systems which listed in Table
10, 11 and 12 showed the excellent fouling resistance and the satisfactory corrosion resistance.

So we can recommend these painting systems as 2-year no docking system on ship’s bottom.

2. 4 Research on the Cathodic Protection

The method of cathodic protection has been developed recently, but there are still
many problems especially in practical use. This research has been carried out to solve some
of them and results obtained are as follows.

(1) From the protection test with coated steel plate fitted in circulation tank,
suitable ﬁtting' position and performance of galvanic anode were made considerably clear by
this study.

The required quantity of anticorrosive electric current varies considerably with the
surrounding factors, such as the quality of the paints, velocity of water, condition of metal
surface, sort of metal, etc.

(2) The use of zinc rich primer showed less in rust than that of other wash primer.

(3) The performance tests with many kinds of aluminum anodes were also carried
out. Results of them are as follows:

@ Efficiency of aluminum anodes was about 809 in average and some of them
showed more than 90%.

® Performance of aluminum anodes was rich in variety by the kinds.

— ix —
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S W/P;» 1| 0.51 91 Oleoresin 3 4.5? 354 | Oleoresin 21 391 260!
A 1 Z/E 1| 06 108 Vinyl 6 6.3; 953 | Vinyl 3 5.0 590
\ ; 2 ‘Z/E 1 ’ 0.6 ; 108 : Epoxy-coaltar : 3 | 15.2 i 811 | S.Oleoresin I 3 i 5.2 | 487
| I i I :
S }W/P 1 0.5 95 | Oleoresin 3 4.0 462 ; Oleoresin L2 2.91 365
1 \1Z/E 1 0.5 105 S.Bitumen 3 ‘ 6.0 550 i S.Bitumen 3, 30| 710
B 2 ;Z/Ef 1 0.5 105 | Epoxy-coaltar 3 9.3 655 Vinyl 3 ‘ 3.1 692
3 |2/E 0.5 105  Epoxy 3, 6.0 625 Epoxy 2 3.2i 920 |
; — ; B R
S 'W/P| 1| 0.5 95! Oleoresin 3 } 4.5 375 Oleoresin 2| 3.8, 368
! Z/E 1| 0.5 112] Vinyl | 6 6.0 781 Vinyl 31 59 620
C 2 Z/E 1 os 112 | Vinyl 6 | 601 781 | Vinyl OP 30 52 488 |
j 3 Z/E: 1 0.5 112 | Epoxy 3 6.2 I 590 : Vinyl .3 5.9 ? 620 f
"4z E 1] o5, 112[Epoxy L3 6.2i 59oiViny1 OP I 3| 5.2 488,
o T
S WP 1 0.5 120 | Oleoresin 3 | 4.8 440 | Oleoresin 12 3.2 405
1 %Z/E_ 1 0.5, 122 | Epoxy 3 [13.5 892 | Oleoresin 3! 60 660 |
o 212/E 1 0.5| 122 S.Oleoresin 41 52 635 S.Oleoresin |3 57| 641
. 3Z/E 1 0.5 122 Vinyl 51 63 770 | Vinyl 3] 56| 650
| 4 éZ/E‘ I 0.5 1221 Bitumen 3 ‘ 5.2 440 | S.Oleoresin | 3 5.7-5 641 |
“ 5 Z/E 1 05] 122 _ Epoxy-coaltar | 3 | 10.1 - 688 Oleoresin 130 3.8 3681
S P DO PR Do Ol I
S IW/P: 1 0.5 | 105 ; Oleoresin 3 ‘ 3.8 432 . Oleoresin 12, 35| 378
, E, 1t WP 1 0.5 105 Epoxy-coaltar ‘ 3 141 913 Epoxy-coaltar F 11 3.9] 315
i 2 ’Z/E: 1 0.5 E 115 I Epoxy-coaltar 3 141 _ 913 Epoxy-coaltar I 11 40 . 325 '
S W/P 1 0.5 103 Oleoresin "3 ’ 3.9 420 i Oleoresin I 2 3.2 403
F 1 Z/E: 1 0.5 123 Vinyl 4 4.6 482 I Vinyl OP 2 3.1 393
2 Z/E 1 0.5 123 S.Oleoresin 4 5.4 58 " S.Oleoresin 2 3.5 412
S [ [ N
S W/P 1 0.5 121 Oleoresin .31 3.8 478 Oleoresin 2 3.5 360
1 Z/E 1 0.7 148 Vinyl "6 | 6.2 880 : Vinyl 2 4.8 687
¢ 2 Z/E | 07 148 Epoxy '3 62 615 Epoxy 2 3.2 897
3 Z/E 1 0.7 148 Epoxy- coaltar 2 11.3 716 Vinyl 2 4.8 687 '
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t 0.5 91 Oleoresin

I 06" 108 Vinyl

1 0.6 108 Epoxy-coaltar
1 0.5 95 Oleoresin

1 0.5 105 S.Oleoresin

1 0.5 105 Epoxy-coaltar
1 0.5 105 Epoxy

11 0.5 95 Oleoresin

1 0.5 112  Vinyl

1 0.5 112 . Epoxy

l ‘ 0.5 120 ' Oleoresin

1 0.5 122 - Oleoresin

1 0.5 122  S.Oleoresin

1 0.5 122 S.Oleoresin

1 0.5 122  Epoxy

1 0.5 122 ; Vinyl

i 0.5 105 Oleoresin

1 0.5 105 Epoxy-coaltar
i 0.5 115 Epoxy-coaltar
| 0.5 103 Oleoresin

1 0.5 123 Vinyl

1 0.5 123 S.Oleoresin

1 0.5 121 Oleoresin

i 0.7 148 Vinyl

{ 0.7 148 Epoxy-coaltar

3 4
6 6
31
3 4
3 6
3 .
6.

3 a4
6 6
3 6
3 a
3 4
3 3.
3 3
313,
4 3
3003
3 14
314
33
4 4
4 5
3003
6 6
2 11

5
3
2
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354
953
81t

462
550
655

625

375
781
590

440
440
396
396
892
524

432
913
913

420
482
586

478
880
716
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(7 = 25l 350

Oleoresin
Vinyl

S.Oleoresin

Oleoresin
Vinyl
Vinyl

Epoxy

Oleoresin
Vinyl

Epoxy

Oleoresin
Oleoresin
Oleoresin
Oleoresin G

Oleoresin G

 Vinyl

Oleoresin
Epoxy-coaltar

Epoxy-coaltar

Oleoresin
Vinyl

S.Oleoresin

Oleoresin
Vinyl

Epoxy
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2 31 235
2 2.5 298
2 29 288

2 25 26
3 2.9 517
2 2.0 362
2‘22!%7

o

2 25" 233
2 2.1 258
2 35 264
2 3.1 322.
2 3.1 32
2 2.8 287
2 2.6 286!
2 2.6 286
2 . 2.0 267
2 30 25
2 3.5 328
2 3.5 328
2;111%7

2 223m4
2 ' 2.8 288
2 3.2 244
2 2.0 275
2 5.2 416
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| S W/P| 1] 05| 91|Longoil LZ 2| 24| 245 | Alkyd 2 ‘ 2.5 | 208
» A } 1 \Z/E| 1 0.6 108 | Vinyl A/C 6 6.3 1 953 | Vinyl 2 2.1 280
2 {Z/E| 1 | 0.6 108 | Epoxy-coaltar 31152 811 | Alkyd 2| 3.8| 285
; I
S (W/P| ! 0.5 95 | Long oil LZ 2 2.5 1 261 | Alkyd 2 2.5 210
1 |Z/E; 1 0.5 105 | S.Bitumen 3 6.0 550 | Vinyl 3 2.9 364
B 2 |Z/E| 1 0.5 | 105 | Epoxy-coaltar 3 9.3 | 655 | Vinyl 3 2.9 | 364
31Z/E| t | 0.5| 105 | Epoxy 3| 6.0| 625 | Epoxy 2| 2.2 267
S W/P| 1 0.5 95 | Long oil LZI 2 2.5 241 | Alkyd 2 2.6 221
C|l|1IZ/El 1 0.5 112 | Vinyl A/C 5 5.0 614 | Vinyl 2 2.2 266
2 |Z/E}{ 1 0.5 112 { Epoxy A/C 3 6.2 | 590 { Epoxy 2 3.3 i 277
S (W/P| 1 0.5 102 | L.oil red lead 2 2.4 347 Alkyd 2 2.5 261
1 {Z/E| | 0.5 122 i S.Oleoresin A/C | 2 2.6 273 Alkyd 2 2.8, 275
2 |Z/E} 0.5 122 | Epoxy A/C 2 8.51 602 | Alkyd 2 2.8 275
D 31Z/E| 1 0.5 122 | Epoxy red lead 2 4.1 339 | Epoxy 2 4.0 | 319
4 (Z/E| 1 0.5 122 | Vinyl A/C 4 4.2, 561 | Vinyl 2 1.9 278
5 |Z/E] 1 0.5 122 | Epoxy-coaltar 3 (10.1 688 | Alkyd 2 2.8 2715
S !W/P 1 0.5 ! 105 | Oleoresin LZI 2 2.5 1 237 | Alkyd 2 2.4 206
E| 1 WP 1 0.5 105 | Epoxy-coaltar 3 1141 913 | Epoxy-coaltar 2 3.5 | 332
2 {\Z/E| 1 \ 0.5 | 105 | Epoxy-coaltar 3 | 14.1{ 913 | Epoxy-coaltar 2 3.5 332
S (W/Pj 1 0.5 103 | Long oil LZI 2 2.5 | 249 { Alkyd 2 2.5 221
F |1 |Z/E| I 0.5 123 | Vinyl A/C 4 4.6 | 482 | Vinyl 2 4.6 | 273
2 1Z/E] 0.5 123 | S.Oleoresin 4 5.4 1 586 | Alkyd 2 2.5 221
S W/Pi i 0.5 121 } Long oil LZ 2 2.7 262 i Alkyd 2 ; 2.8 2%
G|l |Z/E 1 . 07 148 | Vinyl A/C 6 6.2 ‘ 830 Vinyl 2 i 2.1 286
2 Z/Eé 1 l 0.7 . 148 | Epoxy-coaltar | 2 | 11.3  Tt6 Epoxy 2 4.5 35




1

1

1

1

1

# 2.

® %
¥ o 7 & RS
i
R
S gime, (7= 2HHCHD
0.5 | 91 Long oil LZ
0.6' 108 Vinyl A/C
0.6 108 Z/E

Long oil LZ
0.5 95 Long oil LZ
0.5 105 Z/E
0.5 105 . Vinyl A/C

Long oil LZ
0.5 105 Z/E

Long oil LZ
0.5 95 Long oil LZI
0.5 95 Vinyl A/C

Long oil LZI
0.5 112 Vinyl A/C

Long oil LZI
0.5 102 ' L.Oil red lead
0.5 122 Vinyl A/C

- L.Oil red lead
0.5 122 | S.Oleoresin A/C °
0.5 122 . Epoxy red lead
0.5 122 . Vinyl A/C
0.5 105 Long oil LZ
0.5 105 Epoxy-coaltar
0.5 115 Epoxy white
0.5 103 Long oil LZ
0.5 123 Vinyl A/C
0.5 123 S.Oleoresin
R T

0.5 121 _ Long oil LZ |
0.7 148 Vinyl A/C
0.7 148 Z/E

b

'%.

%
At
% o
EOR
%
2 2.
4 4,
| 1.
2 2.
2 2
1 1.
2 2.
2 2.
|
1 1
2
2 2.
2 2.
2 2.
2 2.
2 2.
2 2
1 1
1.
2 2.
2 4.
2 2.
2 2
3 14
2.3
2 2.
2 2
2 2.
2 2.
4 4
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HONDO

4
2

W

S oW

o o
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4 FYERLERORE 4

it

245
566
203
246
261
202

343
260

202
261
241

260
241

260
241

347

134
168

188
339
268

246
913
335

268 °

264
293

269
522
244
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Alkyd
Vinyl

Alkyd

Alkyd

Epoxy

Alkyd

Alkyd

Alkyd

Alkyd

Alkyd

Alkyd

Alkyd
Alkyd
Epoxy
Vinyl

Alkyd

Epoxy-coaltar

2

2

(2 ) g/m? (7 =255 HD B3 )l/)‘ g/m?

2.4 206
2.6, 290
2.5 208
2.4 255
2.3 265
2.2 260
2.2 260

I G

. 2.4 207
2.4 207
2.4 207

' I
.61 156
1.6 | 156 |
2.8 280
| !
40, 319
2.2 ‘ 274

S
25 221
3.5 332

|
55| 459
5 134
2.0 272
2.4 225
2.4 209
2.0 28
5.6} 446
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AL o 6 SREERRLT |
E I AR BOE R |
B | ;(w)lg/mﬁ (722 BBR - 5 <w>\g/m2 (7= 2BUCHD | E <~m gl
s Hv//P‘ I 05 91 Long oil LZ 2. 2.4 245 Alkyd |
A | Z/E 1 0.6 108 Vinyl A/C 4 42 566 Vinyl
2'Z/E:l 0.6 108 Z/E "1 L5 203,
! Long oil LZ 2, 2.3 246 Alkyd
R SR S
S RV/’P‘ 1. 0.5, 95;Longoil LZ .2 2.5 261 Alkyd
Bi1iz/E 1 05! 1051 2/8 |1 1.0: 202!
\ ; Long oit LZ T S WA 130 - Alkyd
2 |z/E| 1 ’ 0.5‘ 105 | Acryl LZ ‘ 2| 3.0/ 315|Acryl
. - SEUROR e S R
‘ s wel ‘ 05 o5|Longoil Lz | 2! 25! 241 Awkyd
Ci1 zZ/E 1'05!1m Long oil white is!&zésw Alkyd A
;2}Z/E I 1 0.5. 112, Long oil white '3 3.2 300 Alkyd B
AR Sl LT
!. S W/P‘ 1 E 0.5 . 102 ! L.oil red lead I 2 ' 2.4 ‘ 347 ! Alkyd
) LIZ/E 0.3 122 l Xlglslllrgd/?ead 1 } " {(2) }gg Alkyd
D | ‘ | y Y
2 |Z/E| 1 0.5| 122 | Epoxy red lead ' 2 ' 4.1 339 Epoxy
I3 Z/Ei i 0.5 | 122 S.Oleoresin A/C ! ; i ; 1.2 ! 144 'i Alkyd
"4 1Z/E 1 0.5! 122}lViny1 AIC 2 - 2.0! 268 Vinyl
S !W/Pi i 05 105 E Long oil LZ [ 2 2.4 246 | Alkyd
E 1!Z/El1 0.5, 115 ! Epoxy white ] 1.8 165 Epoxy
2 Z/E| o,sj 115% Z/E "1 12! 235 Alkyd
swopoi | o5 | 103 |Lomgoil Lz 2 26 268 Alkyd
F o1 z/E 1| 05| 123|SLongoil 1Z | 2 ‘ 3.2° 306 Alkyd
2 Z/E 1! 0.5 123! Vinyl A/C i '] 2.1 264 Vinyl
. ' R !
S W/P t 0.5 121 Long oil LZ 2 27 269 Alkyd
G 1 Z/E 1 0.7 148 Vinyl A/C 4 40 52 Vinyl
"2 Z/E 1 148 Epoxy white ' 3| 5.8 48 Vinyl
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Ofgkit®k (A/CET, A/FET)
(35°C, 3FAKIKPIEIET ) |

OHikidifiREk (A/CET, B/TET)

Hikpetia B

5 {O(&ﬂﬂﬁz

%216 RBHEERIVURBRHTHE

RERER (B/TET)

% L & B BB

HEhRBRRER A

oz 7,{:7“:3@“)
BT mmECHUEL,
OF 2.4 v HRRERW

& (mm) 7E(ke) Dia(mm)

! O Hi K RER™ Ghkw»ET, T/SET) 250 0.3 10
I KOS S Ao e ‘ 500 0.3 10
o EKUEI Dy (A b R b 500 0.5 10
o } ﬂkﬂfza 500 0.5 10
nu7 ? R Es =
b3 EREN14)
% | OvIVoRER® 480 Hrs (T/SET) OEEBER
1 CEMBTRGE 8#A (T/SET) —
| OHUKUHRE™  (HLDET, EBVET) gpioimie e e
P70 BB Bsumm (A kA B FRENESSEE 3, 600rpm
5 ! _ )
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+ BARE S B ‘ E 5 7 kg /cm?
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& EOR N Lkt A 7 u8 & ICESRAK Lk 4 7 v
1 <30 I — 4 6 131 — 150 19 - 22
2 31 — 60 5— 9 7 151 — 170 23 — 25
3 61 — 90 10 — 11 8 171 — 190 ) 26 — 28
4 9t — 100 12 — 14 9 19t — 200 ‘ 29 — 30
5 it — 130 15 — 18 10

>200 >30
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