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Calculations and Experiments on the Bending Stress
of the Wire Rope for Logging Cableway

Makoto yaMaMOTO
(Laboratory of Forestry Engineering, Faculty of Agriculture)

Operating cables for logging aerial cableway are used with many sheaves and are subject to repeated
tests under tensions and bendings such as S-bending or W-bending.

An empirical study has been conducted to see the effects of the cross laod per spuare millimeter.

1) Tt will be most logical and safest, and will produce-the best result, if the angle difference of
the operating cable is maintained at 6°+1°20" per square millimeter.

2) It is desirable if the diameter of the sheave is kept at least at 7000 times that of the wire.

3) The true modulus of elasticity of the wire rope in use may be arrived at most closely by multiply-
ing a coefficent (k) to the standard modulus of elasticity of the wire.

4) For the use of the wire rope of 6 X19, it may be more appropriate to select wire having the’
bending modulus of elasticity of 6000~9000 kg/mm?2.
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Fig. 2 The experimental instrument for the bending and tension
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Table I. The parts of the testing wires, strands and wire ropes

: Effective .
: Diameter Class : Braking strength :
Construction *) mm) | (Kg/mm?) sectional ar;z:mz) specified £) Pieces
Wire Round bar 1. 04 165 0.85 140. 25 1
Strand 1+ 6 5.36 165 ’ 5.95 981. 75 7
Rope 6 %17 16.0 165 35.7 o 5890.50 1
*) Shows the construction ofthe testing wire rope (6X19)
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Fig. 3 (a), (b) Relations between the bending and the stress in the case of

wire (diameter ¢ 1. 04 mm, effective area: 0.85mm? and tension strength :
165 Kg/mm?)
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Fig. 4 (a), (b) Relations between the bending and the stress in the case of
strand (diameter : 5.36 mm, effective area : 5. 95 mm? and tension strength :
165 Kg/mm?)
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Fig. 5 (a), (b) Relations between the bending and the stress in the case of
wire rope (diameter , 16 mm, effective area: 35. 7 mm? and tension strength :
165 Kg/mm?2).
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