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Development of a buoyancy controller using PTFE bellows for
environmental surveying underwater robot
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F—TJ—F: KfrERvy b (underwater robot), JF/IFHFERS (buoyancy controller),
PTFE X1 —X (PTFE bellows), /KH12'Z 4 X — (underwater glider)
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Fig. 1: The second version of underwater robot
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Fig. 2: The concept of G-TURTLE
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Fig. 3: The motion of G-TURTLE
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Fig. 4: The concept of buoyancy controller using
PTFE bellows
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Fig. 5: The concept of the buoyancy controller us-
ing sliding PTFE shaft3)
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Fig. 6: The concept of buoyancy controller using
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Fig. 7: Mechanical drawing of PTFE bellows
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Fig. 8: 1[MPa] pressure tester
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Fig. 9: Schematic diagram of experimental appa-
ratus
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Fig. 10: Attachment of bellows
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Fig. 11: Block diagram of the experimental setup
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Fig. 12: Experimental results of pressure test 1

Table 1: Withstand pressure of the bellows

Maximum safety factor 1.5
Types of
water Water Water
bellows
frm] pressure  pressure depth
mm

[kPa] [kPa] [m]
t=0.2 174 116 11.6
t=0.3 287 191.3 19.1
t=0.4 431 287.3 28.7
R=0.08 138 92 9.2
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Fig. 13: 2[MPa] pressure tester
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Fig. 14: Experimental results of pressure test 2
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