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Abstract

Rope and rope drum are important parts of winding machine and should be improved to enhance
security issues. Theoretical analysis of drum dynamic force during the course of spooling into
drums in multi-layer winding is introduced. By study and deduction of Euler’s formula, a more ac-
curate method is introduced to study the multi-layer winding drum force. Analytical model of rope
is studied to illustrate the loss elimination effect. Course of the rope load relieving is explained.
And then the analytical equations for calculation and pragmatic numerical estimation of rope ten-
sional coefficient are revealed.
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Figure 1. Multi-lay spooling radial force analysis of
drum
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Figure 2. Full flexible rope spooling on cylinder
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Figure 3. Equilibrium condition of micro segment of
rope
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Figure 4. Force distribution of full flexible rope on drum
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Figure 5. Load in layer i segment
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Figure 6. Axial positive pressure distribution of wire rope at
same layer
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Figure 7. Analogous model of the rope-drum system at the winding for one turn
j in the layer i
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Figure 8. Rope deformation in transverse direction
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Figure 9. Energy loss in a synthetic rope
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