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Abstract

Experimental measurements focused on the investigaf a fibre behaviour are performed on an
assembled weigh-fibre-pulley-drive mechanical systsee Figure 1). The carbon fibre (of the length
1.82 meters), which is driven by one drive, is leder a pulley. On its other end there is
a prism-shaped steel weight (of the weight 3.096gkams; it is possible to add an extra mass to the
weight of the weight of 5.035 kilograms), which resvin a prismatic linkage on an inclined plane
(angle of inclination could be changed, but the sneements were performed at angle 30°).
In presented case the position of the weight isnsgtric with respect to the plane of a drive-pulley
symmetry [1]. Drive excitation signals can be dfetent shapes with the possibility of variation of
a signal rate (e.g. [1]). The influence of the dibstiffness and fibre damping coefficient in the
computational model on the coincidence of the satioih results and the experimental measurement
results is evaluated. Time histories of the wejgbdition and of the force acting in the fibre dne t
measured quantities.
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Figure 1: A real weight-fibre-pulley-drive mechaaisystem and its scheme.

A massless fibre model is used in the model oirthiestigated system. The weight, the pulley and the
drive are considered to be rigid bodies. Motioritaf drive is kinematically prescribed. Investigatio

of the fibre properties eliminating the influencetloe drive and the pulley (weight-fibre mechanical
system only) [2] was an intermediate stage befoeenheasurement on the weigh-fibre-pulley-drive
mechanical system. A phenomenological model (caseprie.g. influences of fibre transversal
vibration, etc.) was the result of this investigati but the general phenomenological model of the
fibre was not determined. The fibre damping cogdfit, the fibre stiffness and the friction force
acting between the weight and the prismatic linkagee considered to be system parameters of the
phenomenological model. The parameters determinddvastigating the weight-fibre system [2]
were applied in the fibre model of the weight-fimelley-drive system.



At simulating the experimental measurements foiickgr’ drive motion (e.g. [1]; see Figure 2) the
local extremes of the monitored time historieshef weight displacement and of the force actindp@n t
fibre are dependent on all the phenomenologicalahpdrameters. From the obtained results it is
evident that parameters of the fibre phenomenoddgmodel must be, in addition, considered
dependent on velocity of the weight motion. That vty the influence of considering the
velocity-dependent stiffness and the velocity-deleerhn damping coefficient in the fibore model on
dynamic response of the system is investigated.
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Figure 2: Time histories of the weight displacem@sft) and force acting in the fibre (right).

The velocity-dependent stiffnes®f the fibre is supposed in the form
_ C, , if vy,
- c.+(v-v,)Le,, if v>v,
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wherec; is constant fibre stiffness (taken from [1§), is constanty is instantaneous velocity of the
weight andv;, is threshold value of the velocity of the weigB}.[The optimal (constant) values of
constantc, and the threshold value of weight velocitywere found.

Damping coefficienb of the fibre is considered in a similar way as\b®city-dependent stiffness
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whereb. is constant fibre damping coefficient (taken frfi}), b, is constant. The optimal (constant)
value of constanb, was found.

Development of the fibre phenomenological modeltiooes. It can be supposed that in a more
sophisticated phenomenological model of the fibrerencomplicated dependencies of the fibre
stiffness and of the fibre damping coefficient ba tveight velocity will be considered.
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