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Study on Abrasion Resistance of Mooring Ropes
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Abstract— The laboratory inspection and analysis of several types of ropes such as edge tensile test, D/d tensile test and abrasion
test were carried out in order to investigate the abrasion degradation by external damage and to obtain the fundamental data for
measurement against the abrasion. PET ropes were socketed and evaluated under tensile testing. A yarmn-on-yarn abrasion test machine
has been developed to study the damage and failure associated with rubbing between fiber surfaces. The abrasion test method
consists of sliding a length of interwrapped yarn against itself in a reciprocating fashion, either dry or immersed in liquid. It has also
been adapted to measure yarn-on-yarn friction. The influence of spin finish on yarn friction and abrasion was investigated
extensively. This study indicates that finish has a major effect not only on yarn performance but also on rope performance under

the marine environment.
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Fig. 1. The yarn—-on-yarn abrasion test apparatus used.
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Fig. 2. SEM images of marine rope of surface.
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Fig. 8. SEM images of marine rope fiber of section.
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Fig. 5. Relationship between tension and abrasion
resistance: (a) dry and (b) wet.
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Fig. 4. SEM images of marine rope fiber after abrasion.
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Fig. 6. Tensile strength of PET according to the denier.
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Table 1. Results of tensile test

Initial Breaking Breaking

modulus force tenacity Elor(léa)n on
(ef) (gf) (gf/den)
1000d 156.1 6868 6.868 8.59
2000d 348.8 12581 6.290 7.60
3000d 157.7 19436 6.478 8.75
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Fig. 9. Change of abrasion strength according to the
tension applied (60rpm).
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tension applied (78rpm).
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number of wraps (78rpm).
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