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Basic study for drive mechanism with synthetic fiber rope
-Sixth report: Repetitive bending durability of heat-set UHMWPE ropes-
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Currently, synthetic fiber ropes which have high strength while being lightweight, are applied

to tendon-driven robots. In our previous works, it is clarified that a rope using UHMWPE has

higher strength and repetitive bending durability than not only stainless steel wire rope but also

other synthetic fiber ropes. However, there are also some types of UHMWPE fiber, and some

rope are heat-set and others are not. In this paper, we focus on repetitive bending durability of

heat-set ropes. As a result, a heat-set or densely rope of UHMWPE has high strength. Moreover,

the higher strength a rope has, the lower bending durability the rope has.
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Table 1 Properties of UHMWPE ropes
SK78 SK99 Density

Name  SK60 SK71 Density SK71

Heat-se! Heat-set
Strength 5 14 421 250 417 7.17
[kN]
Density 4 7 2.4 17 18 2.7
[g/m]
Fiber SK60 SK71 SK71 SK78 SK99
Flbe.r Toyobo Toyobo Toyobo DMS DMS
supplier
Strand g 8 8 12 12
number
Rop.e Hayami Hayami Hayami  Liros Armare
supplier
Heat set X X X O O
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Fig.1 Model of durability experiment device provided by
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Table 2 Experiment condition
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Fig.2 Strength reduction depending on bending curva-

ture
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Fig.3 Relationships between strength and bending dura-
bility
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