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Abstract; To ensure the stable transition of the multi-layer steel wire rope in the ultra-deep mine
hoist, a new interlayer transition principle was proposed. The five-layer wire rope transition device
was designed, and the range and method of the main structural parameters of the rope groove were
analyzed. Based on the requirement for the stable transition of wire ropes, the twice spiral method
of the central angle of the fold line was presented. The results showed that the optimal groove
clearance is 0. 03 d ~0.4 d, and the groove depth is 0.3 d ~0.5 d. The number of loops of the
upper layer wire rope was twice more than that of the lower layer wire rope. The new multi-layer
transition device reveals both multi-layer winding and neat arrangement of wire ropes, and the
central angle of the fold line obtained by the twice spiral method can help the wire rope avoid
sliding in the winding process.

Key words: wire rope; multilayer winding; stable transition; double-folded groove; structural
design
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Fig. 1 Interlayer transition principle in fold line area |
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Fig. 2 Structure of the new double-folded groove
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Fig. 3 Cross section of rope grooves
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Fig. 4 Multi-layer winding model of wire ropes
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Table 1 Parameters of the new double-folded groove
MG AT AR R ML LA/ (°)
D/mm d/mm &/mm w 2B HTEB BUREL, ENRB, EHIES
800 10 0.7 0.16 16.6410 16.1288 15.6373 15.1655 14.7124
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Fig. 5 Five layer wire rope winding experimental site
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