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ABSTRACT

In this paper, the dynamic behavior of a very flexible cable due fo moving multibody system along

its length is presented. The very deformable motion of a cable is presented using absolute nodal
coordinate formulation, which is based on the finite element procedures and the general continuum

mechanics theory to represent the elastic forces. Formulation for the sliding joint between a very

flexible beam and a rigid body is derived. In order to formulate the constraint equations of this joint,

a non-generalized coordinate, which has no inertia or forces associated with this coordinate, is used.

The modeling of this sliding joint is very important to many mechanical applications such as the ski

lifts. cable cars, and pulley systems. A multibody system moves along an elastic cable using this
sliding joint. A numerical example is shownusing the developed analysis program for flexible
multibody systems that include a large deformable cable.
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Table 1 Simulation model data
Body Data =1

Total length: 402 M
Cable |Beam elements @ 12, 18, 24 Very flexible
(circular section)

Total mass (kg): 0.148
Diameter (mm): 3

Cross area (m?): 7.068x107°
I (m"): 7.952x107"
E (GPa): 200.0

RB1 |Mass (kg): 2.67

3 Rigid
RB2 |Inertia (kg - m): 0.2242 181
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Fig. 5 Behaviors of cable and multibod
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