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Development of a peristaltic crawling robot for a long distance inspection
inside pressure pipe
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Fig. 1 Peristaltic crawling robot

-1
r k=1(t2 — kt;)
= — _— 1
V= (Ins 5 ) 1)

Table 1 Parameter values used in equation
N : Number of units
L : Wave length (Number of extending units)
n : Wave number
s : Number of propagation
r : Amount of contraction 24 mm
t1 : Time of contraction 0.2s
tz2 : Time of extension 0.83s
t : Moving cycle 02s
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Table 2 Specification of the unit
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Length of unit [mm] (Band to band) 100 mm
Outside diameter (When the unit elongated) 58 mm

Outside diameter (When the unit contracted) 112 mm
Pulling force 200 N
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Fig. 2 Structure of the unit
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Fig. 3 Appearance of supply and discharge of air
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Fig. 4 Result of driving test with high rigid joint
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Fig. 5 Structure of the multi-degree-of-freedom joint
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Fig. 7 Structure of the new joint part
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Fig. 10 Number of units which can achieve desired speed
(Theoretical speed X 0.817)
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Fig. 15 Appearance of driving test in large bent pipe
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Table 4 Result of driving test in large bent pipe

Robot type Passed time
Previous robot
(With multi-degree-of-freedom-joint) 94s
New type robot
(With proposed joint) 87s

| Head part
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Fig. 16 Appearance of driving test in 90° elbow pipe
Table 5 Result of driving test in 90° elbow pipe

Robot type Passed time
Previous robot 186
(With multi-degree-of-freedom-joint) S
New type robot
(With proposed joint) 144
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