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Basic study for drive mechanism with synthetic fiber rope
-Ninth report: Development of a compact stretching equipment for synthetic fiber ropes-
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Kensho HOSOKAWA, Tokyo Institute of Technology, hosokawa.k.ad@m.titech.ac.jp
Tetsuo HAGIWARA, Yokohama KH Tech Corporation

Gen ENDO, Tokyo Institute of Technology

In recent years, synthetic fiber ropes attracted much attention because it can increase the load
capacity and reduce the size and the weight of the tendon drive mechanism. However, synthetic fiber
ropes have a problem of large plastic elongation. That the amount of plastic deformation of the synthetic
fiber ropes is very small in the range of loads smaller than the load applied in the past. “Pre-stretching” is
performed to remove plastic elongation by applying a load in advance. However, the drawing equipment
required for pre-stretching the ropes is very large and unsuitable for research purposes. Therefor, we
have developed a stretching device that can pre-stretch even in narrow spaces. It was confirmed that
the pre-stretching was done by actually pre-stretching with the developed drawing device and testing

the prepared material.
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Fig.1 Developed equipment for Pre-stretching
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Motor3 Rope guide

Fig.2 Rope Guide

Table 1 Terms of Pre-stretching

Number of turns of pulley2.4 2.5 turns
(UHPE rope / PAR rope) / 1.5 turns
Pressurization time per time 350 mm
Winding length per time 15 s
Applied pressure 0.34 MPa
Stretch tension (calculated value) 2.36 kN
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Fig.3 Result of Break test
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