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Influence of Surface Properties of Coatings to Frictional Resistance

By  Hisao TANAKA (Member), Yasuyuki TODA (Member),
Kiyoaki HIGO and Kazuharu YAMASHITA

In order 1o clarify correlation between properties of coatings on ship hull surfaces and frictional resistance,
experimental studies ware carried out. A rotating cylinder type dynamometer was newly developed. It is possible to
measure frictional resistance acts on coatings in higher Reynolds number flow similar to it around a actual ship.
Measuring the frictional resistance and the change of its roughness of cylinders coated with self-polishing type paint
or water repellent paints, correlation between properties of coatings and frictional resistance were investigated.

Further, a simple method basc on these experimental results was proposed, to estimate the frictional resistance

acting on the surface of the actual ship hull.
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Fig.1 Frictional resistance measurement ystem.
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Table | Sample drum for examination.

Surface Roughness

No. Maximum Mean «C)
Rmax Rz | RzD
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plkgf-s'm™y | vim'ss)

1 11.9 6.2 44

3| 202 | 166|195 11 104.68 | 1.3164-10"
5 1332 | 1005|938
1 T T N T
0.9} Estimated (ABout=500um) ]
Ks= Oum
osl — - Ks= 34um i
e Ks=121um
0.7 Measured |
T e RF Rz= 6.2 m
o 3(Rz= 16. g,t
0.6} ° RF5 Rz=100.5um)
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Fig.2 Vclocity profile in boundary layer.
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Fig.3 Resistance coefficient of rough surface.
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Table 2 Properties of painted drums.
Exhaustion Initial Aging
No. Aging Term Rate Roughness | Velocity
(pm'year) Rz(um) (k1)

SFI1 ﬁﬁ; 82 10.5 5.8
0009~
SF3 0012 41 218 55
00709~
00/12
X 01701~
SES 10t 151 1.2 5.5
01706~
01/00
0009~
00/12
01701~
01/04
01/06~
01/09
01706~
SEIN 01109 82 1.9 10
01706~

SF 2
FIRN 01/09 82 82 10

SFSR 151 57.2 5.5

01/09~
SFSN . 151 17.6 10

01109~
SR? 2
SF5RN o2 151 80.2 10

01709~
SF5RRN 012 151 58.6 10

{¢)2 months later

(d)3 months later
Fig. 4 Change of resistance coefficient of self polishing coats.
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200 ‘ 1 : //
180 - _I, _ — _d . f //‘/ -
160} — T— el BRI T {/

S S ,Lgixi

140 : b 7 |

: ‘ a

1200 0 o1 A - v

‘E:goo . SN ¢ 3/ ‘ ‘ 1

< ‘ e I ®l atrn=2.000.000
80l - e = 55kt 109kt

{ //' SF-1 e °
! SF-1R .
80— 1 i sea e
‘// ::-gR 3 a
v - v [
40y -~ _g' AR Y °
& :I T
20 */Hf P + P — :
a L1
[}

0 20 40 6‘0 Ba 12?’1"1‘?0 140 160 180 200

Fig.6 Correlation between resistance coefficient and

surface roughness.
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Fig.7 Correlation between Rz and Ke.
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Table 3 Properties of water repellent coats.
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Fig. 8 change of resistance coefficient of water
repellent coats.
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