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Dynamic Modeling and Experimental Evaluation of the Power Loss of a
Rotating System with the Angular Misalignment and Unbalancing Faults
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The problem of power loss in rotating machinery subjected to the angular misalignment and
Received 09 November 2016 unbalancing faults are of great importance in relevant industries. Therefore, in this study, evaluation of
Accepted 16 March 2017 the power loss and bearing forces of a typical coupling-disk-shaft system with angular misalignment

Available Online 23 April 2017 and unbalancing faults is conducted using a novel approach based on the multibody dynamics. In this

concern, the flexible coupling is modeled by linear and torsional spring-damper elements. After

Keywords: . . > A .

poywer loss introducing the model, the kinematic constraints as well as the general form of Euler-Lagrange
Unbalance mass equations of motion are expressed. Then, the generalized forces are derived in detail. The equations of
Angular misalignment motion are then solved numerically by the 5" order Runge-Kutta method to evaluate the system power

Bearing forces loss. In addition, the effect of angular misalignment and unbalancing faults on the disk displacements as

well as the bearing forces are discussed. In the next part of this study, the theoretical results of the
power loss are verified experimentally on a faulty simulator system. For measuring the power
consumption, a digital power analyzer is used. The results of this research clearly highlight how the
power loss is affected by increasing the amount of the system rotational velocity, the angle of
misalignment, and the unbalance mass.
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Fig. 1 Geometrical model of the angular misalignment and unbalancing
faults (top view)
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Fig. 2 Schematic diagram of the moving axis bearings
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Fig. 15 The coupling which is used in the system
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Fig. 18 The comparison between theoretical and experimental results
for unbalance mass of 10 g and without misalignment
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