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Estimacion de balanceo en rotores rigidos basado en machine learning

Balancing estimation in rigid rotors based on machine learning
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Resumen

El fendmeno de vibracidn en rotores eléctricos afecta su eficiencia y vida util, siendo el desbalance la
principal causa. Se propone un sistema basado en machine learning para analizar sefiales de vibracién
y estimar las correcciones necesarias para balancear rotores rigidos en dos planos.

La metodologia consta de tres etapas. Primero, se disefia una estacion de prueba y un rotor emulado
modular capaz de generar multiples condiciones de desbalance controladas. En la segunda etapa, se
desarrolla un sistema de adquisicion de sefiales con dos acelerémetros y un sensor dptico, creando
una base de datos de sefiales de vibracion de rotores con desbalance conocido para entrenar multi-
ples algoritmos de machine learning.

La tercera etapa implica el andlisis de sefales en el dominio de la frecuencia para identificar el desba-
lance y entrenar cinco modelos de machine learning: regresién lineal, random forest, redes neurona-
les secuenciales, regresion de vectores de soporte y CatBoost. El desempefio de los modelos se evalla
usando el error absoluto medio (MAE). EIl modelo random forest muestra la mejor precision, con un
MAE promedio de 13.58 mg y una desviacidn estandar de 29.22 mg, superando los requisitos de la
normativa 1ISO-1940-1, que permite un desbalance residual de 224 mg.

En conclusién, el modelo basado en random forest es adecuado para estimar las masas correctoras en
rotores eléctricos, mejorando asi su eficiencia y vida util en aplicaciones industriales.
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Abstract
The vibration phenomenon in electric rotors affects their efficiency and lifespan, with imbalance being
the primary cause. A machine-learning-based system is proposed to analyze vibration signals and esti-
mate the necessary corrections to balance rigid rotors in two planes.

The methodology consisted of three stages. First, a test station and Modular Emulated Rotor capa-
ble of generating multiple controlled imbalance conditions were designed. In the second stage, a
signal acquisition system was developed using two accelerometers and an optical sensor, creating a
database of vibration signals from rotors with known imbalances to train multiple machine learning
algorithms.

The third stage involves analyzing the signals in the frequency domain to identify the imbalance and
train five machine learning models: linear regression, random forest, sequential neural networks,

support vector regression, and CatBoost. The performance of the models was evaluated using Mean
Absolute Error (MAE). The random forest model showed the best accuracy, with an average MAE of
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13.58 and a standard deviation of 29.22, exceeding the requirements of the 1ISO-1940-1 standard,
which allows a residual imbalance of 224 mg.

In conclusion, the random forest model is suitable for estimating corrective masses in electric rotors,
thus improving their efficiency and lifespan in industrial applications.
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