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Basic Study for Wire Driving with Synthetic Fiber Rope

-14th Report: Repetitive Twisting Durability of UHMPE Ropes
for Twisted String Actuator-

O Shinya SADACHIKA (Tokyo Tech), Hiroyuki NABAE (Tokyo Tech), and Gen ENDO (Tokyo Tech)

Abstract:  Lightweight and highly flexible synthetic fiber ropes are widely used in Twisted String Actuator (TSA) and other
robot drive systems. In this study, we focus on UHMPE ropes with high strength and evaluate their durability against repetitive
twisitng. In an environment in which two ropes simulating TSA were placed in parallel, the ropes were subjected to repetitive
twisitng with tension and diameter as parameters. The ropes were then evaluated by comparing their tensile strength. From
these experimental results, it is clear that tension and diameter have a significant effect on durability.
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Fig.1 Test apparatus for repetitive twisting test.
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Table 1 Ropes tested in repetitive twisting experiments

Diameter ) Tensile strength [kN] i
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Fig.2 Relationship between tension and tensile strength. The
markers show the average value and the error bar show the

standard error.
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Fig.3 Relationship between diameter and tensile strength. The
markers show the average value and the error bar show the

standard error.
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