CHetxMsts| =2 %! Research Paper

Journal of the Society of Naval Architects of Korea

Km Check for updates

o|'I'|O| .I.I.=|.ITL|' i
|o'| 0=|

1 1 =1 2 =2
22T otEL! siotat . ST - DRSS

- = = 1
AU IEH 2 WutserEUsgnL
L| |:|A

h
sty H7E=Z

Op ro |

elSSN:2287-7355, Vol, 60, No, 1, pp. 3137, February 2023
https://doi,org/10,3744/SNAK.2023.60,1,31
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In the present study, a method of performing cavitation erosion test directly on the anodized surface of the rudder model is proposed,

ot applying ink or paint on its surface, An image processing technique is newly developed to quantitatively evaluate the erosion

damages on the rudder model surface after erosion test, The preprocessing saturation image, image smoothing, adaptive hysteresis

thresholding and eroded area detection algorithms are in the image processing program, The rudder cavitation erosion tests are

conducted in the rudder deflection angle range of 0° to —4°, which is used to maintain a straight course at the highest speed of
the targeted navy ship. In the case of the conventional flat—type full-spade rudder currently being used in the target ship, surface
erosion can occur on the model rudder surface in the above rudder deflection angle range, The bubble type of cavitation occurs

on rudder surface, which is estimated to be the main reason of erosion damage on the rudder surface,

Keywords : Cavitation erosion(ZHH|E||0 A EAl) Rudder(RSIE), Image processing technique( @A 2| 7 [2), Rudder deflection angle(2fefE}

EtZ), Cavitation tunnel(ZHHIEIO M E{E)
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Fig. 1 Large Cavitation Tunnel (LCT)
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Fig. 2 Erosion damage (yellow circle) on the rudder surface

Fig. 3 Constant temperature and humidity room in Large
Cavitation Tunnel (LCT) of KRISO
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Fig. 4 Drying device for a painted propeller

Fig. 5 Painted propeller blade with stencil ink
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Fig. 6 Model ship with full-spade rudders in LCT

Table 1 Particulars of the rudder

Rudder type Full-spade
Balance ratio 0.226
Aspect ratio 1.5
Taper ratio 0.45
Section type NACA
inboard

Prop. Shaft
(port side)

outboard

Fig. 7 Definition of rudder deflection angle on port side(top
view)
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Fig. 8 Effect of stretched image (left : before stretching,
right:after stretching)
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Cavitation Erosion Detection

Fig. 9 Flow chart for detection of cavitation erosion region

Fig. 10 Image comparison (left:user selected region, right:
binary image of erosion region)

Fig. 11 Image comparison (left:user selected region, right:
detected erosion region)
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Fig. 15 Eroded rudder surfaces (yellow symbol) after cavitation
erosion tests at each rudder deflection angle

(c)d=-4

Fig. 16 Eroded regions (green color) extracted by image
processing program at each rudder deflection
angle

0F Efziol Z2 AW wate w2} JksD U AEEoR

rx
Mok
— o

[ox}

(shedding) & S| 2ol &katEol| w2t ofAlet F4

0% 2H QIXIFE tipZ7kX| S 2014 Q0] ZH2Is

Joo| wWYSIASS Bele 5 UAcH 2= ERof|
HE2| M HHo| AX| gict Fig. 162t Fig. 142

2 7|2y FHp(E|old0] LS X0l ErerEt
E R

o>
>
2

_fek
L=

=
—

EH @
rg

of

Ny
=
T

M EAlo| 2 252 Eolst

‘__]=
mg

>
3
>

2o
_O'L
1> Bropor
= oy
T ek

,_
=

in
Tl
e
x
rir
2
0z
|
Hu
(R,
0
rot

a»
e [0 mo

<
X
o

o

=}
rx

0.

x|
Mol | LiEtlol 2% B o

e

{8 |Efol S
HelElold &5 7ol Eests 27

S-Sl

e
1>
A\
o

ol |_[‘|

0o

F

2
o

Y

0!

r

n
o
o

4. 2 £

2ol 3L} HQIER THSHK| 22 Off Ct
SSIACE FHH[E|O[E FA] Al
FetEt =edo|o] £11 M=o
oM FHEEOIM FA] AR
oM bz 2 FHH[EO0]

[
E
N
rir

il
>k
5l
fjo
e
&
>
>
gk
=2
>

ol
wil

> 2 oA re
2]

ol

i

=

ey

>l
f
o
R
n =
:ﬁl: =
o FO Tl0
= roh
nu T
o @ ML F
rlo
m
N

X0
DII
o UL do oz

rz Mo
> o
> o
>
o

2 2
T
e B
0z B
o
mek o,
g =2
_J_I.u‘—
SiC
T
E in
™ =
> ot
2 15 Mo
- po on
P XSt
ph Job
SN
b IE S
o r

el
o &
]

o
N
i)
=
1J
0 T
HU

0
I

0x M
> 02 0
2
[0
2

>
oS
mII
0=
ol
k<)
ok
0z
o
ﬂ
Kl
r_l.
i
A
]
Ho
0ok
>
=)
H
=

SR =0ie H|SE WEEL 7|g) 22| Xpez sl
|

References

Aktas, B., Usta, O. and Atlar, M., 2020. Systematic investi—
gation of coating application methods and soft paints
types to detect cavitation erosion on marine propellers.
Applied Ocean Research, 94, 101868.

ZIAl ojodo| ESIHOL} 252 -4 EfZte| AL F|H|E|0] Keller, A.P., 2001. Cavitation scale effects empirically found
M o217t Yol LA 22| w2t A =] relations and the correlation of cavitation number and
Bof| ZAl Z(fit)S0| 7|2 2Hsto] ZAl timMo| S7ksi%Ct hydrodynamic  coefficients. CAV2007, Paris, France,
55| —4% Ef2e| Z2 Jid[HolM HE0| St FHH(E|0] 18-22 July.

36 IR MBHS|=2 %] N 60H 1S 2023E 28



Kim, K.S. et al., 2014. Base technology of test estimation
for propeller and rudder performance (5" year). KRISO
Report.

Pak, B.G., Ahn, JW., Jeong, H.S., Seol, H.S., Song, J.Y.
and Ko, Y.H., 2021. An experimental study on the
frequency characteristics of cloud cavitation on naval ship
rudder. Journal of the Society of Naval Architecture of
Korea, 58(3), pp.167-174.

Pfitsch, W., Gowing, S., Fry, D., Donnelly, M. and
Jessup, S., 2009. Development of measurement
techniques for studying propeller erosion damage in
severe wake fields. CAV2009, Ann Arbor, Michigan,
USA, 17-22 August.

JSNAK, Vol, 60, No. 1, February 2023 37



	함정의 평판형 방향타 캐비테이션 침식에 대한 모형 시험 연구
	1. 서론
	2. 실험 방법 및 장치
	3. 실험 결과 및 고찰
	4. 결론
	References


