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Basic Study for Drive Mechanism with Synthetic Fiber Rope

-Third report: Creep Testing Machine and Preliminary Experiments-
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Koichi SUZUMORI, Tokyo Tech
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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 and this
paper focuses on creep of ropes. We first designed and constructed a creep testing machine

for ropes.

Second, we performed experiments with three types of synthetic fiber ropes and

one stainless steel wire rope. As a result, in stainless steel wire rope, creep was not observed.
In addition, Polyarylate(PAR) fiber rope and Poly-phenylene-Benzobisoxazole(PBO) fiber rope
have much higher creep resistance than Ultra High molecular weight Polyethylene(UHPE) fiber

rope.
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ig.2: Creep testing machine
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Table 1: Properties of ropes

Rope Stainless UHPE PBO PAR

name steel

Rope Hayami Hayami Hayami

maker SHINYO Industry | Industry | Industry

Rope | 50200 |DB9GHSL| ZB308 | VB-308

model

2640 3340 3340

Structure 7x1 dtexx8 dtexx8 dtexx8

Fiber SUS034 |Dyneema®| Zylon® | Vectran®
Tensible |5 5¢ 429 6.59 418
strength
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Fig.3: Creep of ropes
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Fig.4: Relationships between elastic, plastic, and creep
strain of ropes
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