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Design of Rudder Mechanism to Maximize the Tuming Force of
a Ducted-Type Underwater Robot
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Abstract: The ducted-type underwater vehicle has a streamline outer shape and an inner duct. Fluid resistance is small due to
streamline appearance, and because of the short length of the body, it has a small turning radius and good maneuverability. In
this paper, the design of the rudder mechanism in which the rudder driving part is placed outside the duct is carried out and it
is easy to increase the fluid acting area of the rudder compared to the rudder placed inside the duct. The degree of freedom of
movement is also increased because it is free from interference and drive angle between rudders. The hydrodynamic analysis of
the relationship between the state of the internal flow only and the optimum angle relationship between the driving angles of

each rudder for maximizing the turning force was carried out.
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Fig. 1. The ducted-type underwater robot.
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Fig. 2. The Steering method of underwater robot (a) a rudder
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mechanism, (b) a multiple thruster mechanism.



772 Yunghyun Kim, Dongwook Hwang, and Jinhyun Kim

HE WRel F3 B3] U5 GE el Yaer)
HA7L Fgiek, AR et Aslgel A7) dairle
wjo] F7huolol shoul HEe] Age] A g of
4 WP AR Zp71ed @AVt o £ HE U
ol AARHE B & A2} K AR e
b2 oy Pakeph A0 2EE A9 BEE ke 1

I

o] A71= 5 EAZF A
ol& JWdslr] flsl & =2olM= HE 9)Rel WdEt
SR7F AAE e B3 vzUS AAE Ak 9
B oggEr 7 dAUSS AHeR A 58 A
Zo] 7hsdt vl 7)o} WS Ajdstel 2887 FY A
S 03 T F8E B 7 3le ARl Sk
JERE HE 9fFol Aot ApTgoR R
of mlgl 2o Ar)e] WIEE At &
08 27)e] e A8s] wEel A7 g ¥
WA AAE Aol vk =3 74 WIdE 1 7
o] HA= Hgol Wi Aol vis w9
| gaFer 2] Aol A AHET
FFEE AAE ARNA e 75 Aol o
of ofall o] BAEE YE N == I
2 ol FEFe won 44 LU fEER
Fe} A 3ol w2t A3 E‘r@ Zolt}. o]z
HAE sHs] AsiM= UiF- 55 S5 H
Aol BAAE st WAR f5 =5 EASHs A
M) AR AT eyt ok B =EeliEs WA
Wi R EAsks dHle BAE fAdSH e 8H*4
sto] A3y SUiskE A% 24 e ko] ey
o ke WA =&S %Ei gt} ol= flsl frAlS s
o2 d4E sta, AdE Tl 4 ee At
F5 velF #5 2F Z—ZHOF— e} A oFE AT
7} F7HH oz Bad Aotk

il

oft [m ok
£ oL PN
-{u‘, o2
00

o

=

l

o3 oE @ b ol

= rlr
At of
2

N,

r;'h

o N

oo 82

4 H

AL
0191‘_',

L

l

I 2HEEt HAHYE MA
1. M3z JiSIE 9I5H dreket HAHUE i et
Fig. 1914 AZE % olF ZE-& Fig 3@ 2] U
Foll e A2 2 AX AT AT ol g d
A Fele gakE ko] A, ASY e Aloke] AN

(b)
a9 3. e A FE (a) W EEEL (b) 95 8 EE

Fig. 3. The rudder installation mechanism (a) a inside rudder, (b)

a outside rudder.
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Fig. 4. The proposed rudder mechanism.
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Table 1. The features of rudder installation mechanism.
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Fig. 5. The analysis of fluid dynamics, (a) an inside duct fluid
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Fig. 6. Control volume for fluid dynamic analysis.
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a8kt FshakAl 20053~2007'3 3=
A edTd AddTd. 20079~
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et} B FH4lEok= Redundant Manipulator, Underwater

robots, Hovering robots, Neuro Robotics.
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