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Basic Study for Drive Mechanism with Synthetic Fiber Rope

-Fourth report: Testing Machine for Long-distance Transmission and Frequency Response Measurement-
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Synthetic fiber ropes, which are lightweight and have high tensile strength and flexibility,
have attracted attention as an alternative to stainless steel wire rope. This study clarifies various
physical characteristics of synthetic fiber ropes to design a tendon-driven mechanism. This paper
investigates a viscoelasticity model for Ultra High molecular weight Polyethylene (UHPE) rope
and its dynamic property applied to a long distant antagonistic tendon-driven servo system. We
confirm that UHPE can be modeled by four element model, and obtained its transfer function of
a tendon-driven servo system. The validity of the transfer function was confirmed by a frequency

response experiment.
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Fig.1: Four element model Fig.2: J.Flory’s model [8]

fmodel(t) =
Ghon (42 ([ (452000
(452 ([ 25 )0

A = cok1 + caks + c3k1

B = \[3k? + 2c3kiks + k2 + 2eacsk? — 2eacskiks + 2k
C = 20203
D = co2k1 — c2k3 + c3ka
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Fig.3: Curve fitting for identification of model parame-
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Fig.4: Testing machine for long-distance transmission

I I, Iy Tension amplitude

Output

Tension amplitude

f

Fig.5: Analytical model of testing machine
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Fig.6: Time series Fig.7: Frequency Response
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