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Stability of a system consisting of three-axis connected
through Hooke’s joints

M. Soltan Rezaee', M. R. Ghazavi**, A. A. Jafari’, A. Najafi*

1- MSec. Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
2- Assoc. Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
3- Assoc. Prof., Mech. Eng., K. N. Toosi Univ. of Tech., Tehran, Iran
4- PhD Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
*P. 0. B. 14115-111 Tehran, ghazavim@modares.ac.ir

Abstract- In this study, dynamic stability of a system consisting of three torsionally elastic shafts with different
rotation axises is analyzed. The system stability have been investigated by means of a three degree-of-freedom model in
a spatial coordinate (three dimensional). Each shaft carrying a rigid disk at one end and have been linked through two
Hooke's joints. Equations of motion for the system were derivated and after linearization of the differential equations
are shown to consist of a set of Mathieu-Hill equations. Their stability are analyzed by means of a monodromy matrix
method. Finally dynamic stability regions have been shown on system parameters such as rotational velocity,
misalignment angle of shaft axis, stiffness and rigidity of shafts. The stability charts constructed on various parameters.
It was observed that with increasing inertia disk ratio and decreasing hooke's joint angle cause more stability.
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9. Lyapunov exponent
10. Monodromy matrix method
11. Hill’s infinite method
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. Hooke’s joint

. Cardan joint

. Universal joint

. U joint

. Shaft couplings
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1. A set of Mathieu-Hill equations
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