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Research on thermal ageing characteristics of main insulation for
generator stator bar based on acoustic performance
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Abstract: An accelerated thermal ageing test was designed for the main insulation sample of a generator VPI stator bar, and
the ultrasonic velocity, ultrasonic spectrum, and ultrasonic defect waveform of samples were analyzed at various ageing
temperatures on the basis of the principle of ultrasonic testing. At the same time, artificial hole defects and impurity defects
were introduced into the insulation samples to explore the effect of defect introduction on the ultrasonic waveform of the
samples. The results show that as the thermal ageing test progresses, the overall ultrasonic velocity in the main insulation of
stator bar shows a decreasing trend. The reason is that during the thermal ageing process of the stator bar main insulation
sample, the layering of internal structure can cause refraction, reflection, and dissipation of the sound wave during
propagation process, resulting in the propagation speed of the sound wave in the insulation sample decrease. The defects can
be detected and accurately located through ultrasonic echoes, which indicates that the acoustic performance testing method
has good practicality in the diagnosis of stator bar main insulation.
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Fig.l1 Physical drawing of insulation sample
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Tab.1 Accelerated thermal ageing test scheme
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Fig.2 Schematic diagram of

pulse echo method testing sample
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Fig.3 Ultrasonic shape and frequency spectrum of

probe without sample
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Fig.4 Ultrasonic waveforms in pure epoxy and

stator bar main insulation
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Fig.5 Acoustic frequency spectra of pure epoxy and

stator bar main insulation
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Fig.6 Changes of ultrasonic velocity of

stator bar insulation after thermal ageing
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Fig.7 Changes of ultrasonic spectra of

stator bar main insulation after thermal ageing
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Fig.8 Stator bar main insulation sample with artificial defects
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Fig.9 Ultrasonic testing waveforms of stator bar main

insulation with different defects
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