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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, a three-axis power transmission system is modeled mathematically and simulated
Received in Revised Form 20 April 2013 by software. In mathematical method, a system consisting of three flexible shafts with different
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c ! rotation axis which connected through two universal joints is investigated via a three degrees-of-
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freedom model. The stability is analyzed by means of a monodromy matrix technique. The model

Keywords: is verified by comparing the results with dynamic analytical software Adams\View simulation and

Stability Analysis the results of the previous research. Then via the validated mathematical model of the system, the
Power Transmission System effects of different system parameters such as rotational velocity, non-aligned angles, shaft's
Simulation of Shaft System properties (stiffness and damping) on the stability are investigated. Also impact, manner and
conditions of each parameter on the stability are discussed. Finally, the stability charts
constructed on various parameters is presented. It is observed that decreasing shaft stiffness and
universal joint angle due to more stability, while decreasing shaft damping has the opposite effect.
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2-Hooke’s joint
3- Cardan joint
4- Universal joint 1- Shaft couplings
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7- Multi-shaft system
8- Finite elements
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1- Perturbation method

2- Lyapunov exponent

3- Floquet theory

4- Monodromy matrix method
5- Hill’s infinite method

6- Three-axis
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1- A set of Mathieu-Hill equations
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3- Adams/View
4- flexible

5- Torsion spring
6- connector
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1- Runge Kutta method
2- The value of error control tolerance
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