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Research on dynamic mechanical properties of transformer insulation
pressboard under periodic electromagnetic forces
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Abstract: The mechanical properties of insulation pressboard are key factors in modeling the structure of transformer
windings. The operating transformer winding is subjected to periodic electromagnetic forces, and the static stress-strain test
results cannot characterize the dynamic mechanical properties of insulation pressboard. In this paper, an asymmetric
hysteresis model was proposed to study the dynamic mechanical properties of the insulation pressboard under periodic
electromagnetic forces, and the model includes not only linear damping and stiffness coefficients, but also nonlinear
dynamic stiffness. In the experiment, a pneumatic vibration exciter was used to simulate the amplitude and frequency of the
electromagnetic force, and the stress-strain data of the insulation pressboards under different clamping forces was obtained.
A multi-objective optimization algorithm based on NSGA-II algorithm was used to train the model parameters. The results
show that the stiffness and damping of the insulation pressboard are closely related to the clamping force, and the oil-
immersed pressboard has obvious damping characteristics. As the clamping force increases, the dynamic stiffness of the
insulation pressboard decreases during the loading and unloading processes. Compared with the amplitude of periodic
electromagnetic force, the frequency of periodic electromagnetic force has more significant effect on the mechanical
characteristics of insulation pressboard.

Key words: transformer insulation pressboard; mechanical properties; hysteretic model; NSGA-II
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Fig.5 Stress and strain curves of the insulation pressboard
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