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Calculated
Contraction (%) Tw(iif)ile:tgi(il;lgle Time (s) ZII:)::;
(rad/)
0 0 0 176.0400
-1.0114 28.6073 1.0210 134.8040
-2.0229 39.9050 1.5476 113.7251
-3.0344 48.7327 2.0353 101.1599
-4.0459 50.3319 2.1346 83.7283
-5.0573 61.2282 2.9523 63.5337
-6.0688 66.1635 3.4404 49.4893
-7.0803 70.0079 3.9285 35.7573
-8.0918 75.1298 4.8285 23.0075
-9.1032 78.2634 5.6843 7.12336
-10.1147 82.7983 9.6843 0
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Abstract:

In this dissertation, modeling and a dynamic analysis of twisted string actuator system
has been conducted. For this matter, the string has been considered as a continuum
object, and then its dynamic motion equations have been yielded. In this case, it is
presumed that the wire rope material is viscoelastic. In this modeling, the
aforementioned equations type is PDE (partial differential equation) which have been
solved via FDM (finite difference method). Moreover, in order to develop accurate
dynamic behavior of twisted string, the system has been simulated by Abaqus software.
In this study, in addition to steady-state results of the twisted string, the results of
transient state have been provided as well. Also, a way of proper motor selection for the
wire rope has been introduced.

Keywords: Actuator system, Actuator system of twisted string, Viscoelastic, Dynamic

modeling, Finite Difference Method, Robotic arm
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