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Fig. 2: The motion of G-TURTLE
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Fig. 3: Prototyped bellows with different
number of pleats
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Fig. 4: Arrangement plan for the new buoy-
ancy control device3)

Fig. 5: Parameters used in force caluculations
of bellows3)
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Fig. 6: Force applied to bellows at 100 [m] of
water depth (1 [MPa] water pressure)?’)
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Fig. 8: Design of 1[N] buoyancy bellows?)
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Fig. 9: Concept of buoyancy controller3)
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Table 1: Safe strength of wireS)

Diameter [mm] | Strength [N]
1.0 313.6
1.3 470.4
1.6 686.0
2.0 940.8

120 | |

- 4 "
] - - I S ——
25— !
80—t ?*** - ———
|
m/ |

60

Strength Efficiency [%]

B ) | B—
1
I
I
!

0 10 20 30 40 50

i
|
|
-
I
I |
40 --:---
| |
-+
[}
]
]

DVd (= Pulley diameter / Rope diameter )
Stainless —5— Dyneema —o—
Zylon-Dyneema —2— 1-0.585/(Dvd)™ 7
Fig. 10: Effect of D/d on wire tensile

strengthg)
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Fig. 11: Experimental setup of bellows tele-
scopic mechanism for principle verification®)

Table 2: Safe strength of wired)

Diameter [mm] | Strength [N]
1.0 313.6
1.3 470.4
1.6 686.0
2.0 940.8
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Table 3: Wire strength (D = 5)

wire Strength

d [mm] b/d efficiency [0 ] Strength [N]
1.0 5.0 80 250.88
1.3 3.8 75 352.80
1.6 3.1 70 480.20
2.0 2.5 65 611.52
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Fig. 12: Design outline of buoyancy controller

Table 4: Wire strength (D = 10)

wire Strength

d [mm] b/d efficiency [0 | Strength [N]
1.0 10.0 90 282.24
1.3 7.69 85 399.84
1.6 6.25 83 569.38
2.0 ) 80 752.64

Table 5: Parameters in the equation (1)

Symbol | Parameters | Unit
T; 0.2 Nm
N 100 -
Mg 40 g
N 1.15 O
r 0.005 m
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Fig. 13: Appearance of newly developed bel-
lows telescopic mechanism
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Fig. 14: Appearance of the pressure tester
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Fig. 15: Block diagram of measurement sys-
tem for the pressure resistance performance
test
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Fig. 16: Control system for bellows telescopic
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Fig. 17: Experimental equipment for pulley
output
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