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Abstract With recent advancements in industrialization, the use of machinery has significantly increased.
Unforeseen faults of machinery can lead to process interruptions and production halts, making accurate
and rapid condition diagnosis crucial. Approximately 90% of all machinery consists of induction motors,
which are rotating machines. Therefore, fault diagnosis for rotating machinery is particularly important.
Failures in rotating machinery are primarily attributed to mechanical defects such as misalignment,
unbalance, and cracks, and they manifest in the form of vibrations and noise. In this paper, a 1D
numerical model was developed for operating rotating machinery. Rotor dynamics simulations were
conducted to assess conditions involving parallel misalignment, angular misalignment, and unbalance
faults. Through frequency spectrum analysis, vibration characteristics were analyzed according to the
root causes of faults, with an observed increase in amplitude at specific frequencies depending on the
fault type. The proposed rotor dynamics simulation system is expected to be valuable in the initial stages
of constructing rotating machinery, especially when abnormal vibration data is not available. Also, it
enables the establishment of vibration characteristics associated with fault conditions, facilitating the

diagnosis of machinery faults and the evaluation of their root causes.
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(Table 1).

Table 1. Material properties by component

Material property Value
Density (kg/m’) 7,850
Shatt Young's modulus (GPa) 217
Shear modulus (GPa) 81.2
Poisson’s coefficient (-) 0.299
Mass (kg) 2.6375
Disk  IMoment of inertia polar 0.0075
(kg'm’) diametral 0.003844
Stiffness x~dir 950
Bearing (kN/m) y-dir 109,000
Damping coefficient (N-s/m) 50.4
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Table 2. Range by cause of fault

Cause of fault Value range
Parallel misalignment 0.00005~0.0002 m
Angular misalignment 1.25~5 degree

Unbalance 0.000005~0.00002 kg'm
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