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Background

A HMPE: High-

' modulus
polyethylene
braided rope for
marine
applications

Loses strength +
elasticity with
twist [1]
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DIY projects,
smaller ropes: not
well studied

Does it also lose
strength/elasticity?
How much?



Theory

Twisting makes load Twisting introduces
sharing uneven [1] torsion [2]
untwisted

d
T =cFd + cdeZd—(;5 + c3Gd*

d¢
ity

B O A B i s el

T = torsion, F = tension, ¢ = rotation, z =
length, d = diameter, G = shear modulus,
C; = rope properties

twisted
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Setup Tensile Force (N) A Elongation (mm)

Constant speed

Instron dowel
Tension-testing to failure Carabiner

with Instron

<= 3/16” diamond
braided nylon
rope

5 levels of twist,
0-100 twist/m ~15 cm

4 trials each, 20 samples
total




Results — Sample Data from Each Condition
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Results-Breaking Strength
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Fitting-Elastic Modulus
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Results-Elastic Modulus
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Conclusions

* More resilient than large-diameter HMPE marine ropes
* Lose 4-7 % strength per twist/m [2]
* Lose up to 81% elastic modulus at 11.2 twist/m [2]

* Most typical applications: don’t need to worry about twist!



Thanks!

e Questions?



