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EQUILIBRIUM PATHS AND LOAD TRAJECTORY DEFLECTIONS OF
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Abstract:

including the governing equations of equilibrium paths and their compatibility conditions. Properties and

A systematic method for analyzing load trajectory deflections of nuclear ring cranes was presented,

formulations of the variables involved in these equations were studied in detail, in which the variation in pull
directions of ropes with positions of pulleys was taken into account and a numerical method was derived to ensure
the roping manner conforming to the common tangent of two pulleys. Moreover, we also provided a method to
compute rope lengths wound by the drum and between two out rope points on pulleys, and the transitive relation
for rope velocities between two ends of the pulley was derived. To a large extent the proposed method is universal
and can be applied to general rope-pulley systems.

Key words: nuclear ring cranes; rope-pulley systems; equilibrium paths; trajectory deflections; common tangent
of pulleys
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Fig.1 Diagrammatic sketch of nuclear ring cranes
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Fig.2 Motion and stress of the hook assembly
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Fig.5 Common tangent of two space pulleys
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Table 1 Initial parameters of fixed pulleys e 25t __;Ttﬁ .-/'_/
e fif/mm 044 b mm HEHI 5 S0l |2 o
13 1137 (914, —525, 95) (1,0,0) & o
14 914 (5.02, 0, 615.74) (0.10, 0, 0.99) g 13 L
15 914 (=5.02, 0, 520.26) (0.10, 0, 0.99) g 10t -
16 914 (0, 0,234) 0,0,1) .
17 914 (0,0, 137) 0,0,1) =57
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19 914 (0,0,-137) 0,0,1) AT R /m
20 914 (0, 0, —234) (0,0, 1) & 14 E’E,&k7j<$ﬁ[ﬂiflj%]1ﬁ£
21 old (502,0, -520.26) (0.10,0, 099 Fig.14 Deflections of load trajectory in the left and
2 914 (-5.02, 0, —615.73) (0.10, 0, 0.99) ) .
right direction
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6 914 (0, 556, 44.5) 0,0, 1) HE SUBAT FE/m
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