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ABSTRACT: This paper presents the results of the structural analysis and optimal design of frames of the UUV(Unmanned Underwater
vehicle) to be operated at 6000m depth in the ocean. The structure of the UUV system can be dassified into two structure, Launcher ana
ROV. Frame of the launcher will be made by Galvanized Steel which has high strength and corrosion-resistant but this material has high
specific gravity for the object to be weight in the water Similarly, ROV will be made by Al6061-T6, and frame of the ROV will be fix many
instruments and syntactic buoyancy materials. Before fabrication of the frame, we performed sensitivity analysis - change in weight due to +1%
change in design variables, for easy choice by change of dimension of the frame.
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Fig. 1 Operation concept of the ROV
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Table 1 Material properties of UUV frame

ial  Densi Young's . . Yeild Tensile
PI:/(I)a te?naelzs [k g/ril Moduluos Po::;%ns strength strength
pe [MPa] [MPa] [MPa]
Galvanized
Steel 7850 210,000 0.29 250 350
Al6061-T6 2,700 70,000 033 270 310
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Fig. 3 Finite Model of the Launcher
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Fig. 5 Stress of the Launcher(Initial design)
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Table 2 Comparison of initial design, optimum design
and redesign (Launcher)

NzE | Uz
D.V. (a3 =) SET1 | SEI2 | SET3
T1 0.0629 | 0.5771e6 | 7.0000 | 6.1254 | 6.0000
T2 0.0898 | 0.1628e7 | 7.0000 | 4.0315 | 4.0000
T3 00172 | 0.7291e6 | 7.0000 | 5.9642 | 6.0000
T4 0.0363 | 0.7808e6 | 7.0000 | 5.8894 | 6.0000
W1 | 0.0100 | 04766e5 | 70.000 | 64.544 | 65.000
W2 | 0.0200 |0.1524e6 | 70.000 | 47.115 | 47.000
W3 | 0.0465 | 0.77595 | 70.000 | 62.028 | 62.000
W4 | 00335 | 0.7377¢5 | 70.000 { 62333 | 62.000
W5 | 0.0438 | 0.4766e5 | 35.000 | 34.193 | 34.000
Displacement [mm] -0.583 | -1.054 | -1.163
von-Mises stress [MPa] 1472 | 2845 | 28.30
Weight [kg] 276.63 | 16055 | 160.21
ANSYS
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Fig. 6 Change in weight due to %1% change in variable
(Launcher)
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Fig. 7 Concept design of the ROV

Table 3 Weight and evaluated Ballast of the ROV

Ttem . We:ight . Weight
(in air, kg) | (in s/w, kg)

1. Structure(Frame) 334.40 159.01
2. Payload 200.00 200.00
3. Propulsion 23250 150.00
4. Hydraulics 216.30 159.90
5. Electrical & Control 527.60 79.23
6 ‘:a"iga tion . 172.00 112,56
7. Auxiliary Equipment 146.10 105.17
* Weight w/o Buoyant 1,828.90 965.87
* Foam 919.90 -965.87
Total Weight(kg) 2,748.80 0.00
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Fig. 9 Stress result of the ROV(Initial design)
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Table 2 Comparison of initial design, optimum design and
redesign (ROV) :

Wzt Likdn=s

D.V. ( ‘a‘” j (;ﬂ]) SET1 | SET2 | SET3
T1 0.1355 042247 7.00 4.00 4.00
T2 0.0591 0.1638e7 7.00 6.41 6.00
T3 0.2578 0.5542¢7 9.00 6.00 6.00
T4 0.2212 0.1793e7 7.00 7.85 8.00
w1 0.0278 0.3079e6 80.00 62.90 63.00
W2 0.0065 0.9405e5 80.00 86.15 86.00
W3 0.0224 0.1776€6 80.00 83.69 84.00
W4 0.0211 0.9405e5 40.00 51.18 51.00
W5 0.0272 0.1776e6 120.00 127.61 128.00
Displacement [mm] 4.56 -5.04 -5.06
von-Mises stress {MPa] 66.44 62.44 61.31
Weight [kg] 33156 | 24532 | 24459
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