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Analysis of Vibration Characteristics
for a Molded Dry-type Potential Transformer
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Abstract Most of the present potential transformers of train vehicles are of the oil-type filled with insulating oil and
are susceptible to problems such as explosion due to the increase in the internal pressure during train operation and
poor reliability near the end of their life cycle. As a solution to this problem, it is necessary to develop a molded
dry-type potential transformer with excellent pressure-resistance performance using insulating resin. In order to
localize the product, the Korea Railroad Research Institute has been developing a molded dry-type potential
transformer. As part of this research, it is necessary to analyze the vibration characteristics of the developed product
and to check the transformer performance in a vibration environment. In this study, a resonance test and simulated
long-term life test of the developed product were conducted according to the KS R 9144 and IEC 61373 standards,
respectively, which are vibration test methods for railway vehicle parts. Their natural frequencies were analyzed by
comparing the results of the numerical modal analysis and resonance test, in order to confirm their adherence to the
standards. Also, the performance test after the simulated long-term life test confirmed that the operation of the
developed transformer was not problematic even in a long-time vibration environment.
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Fig. 1. Core and housing of transformer

Table 1. Material properties of main parts

Elastic Modulus| Poisson’s Density

(kgf/mm®) ratio (kg/m’)
Stainless steel 19300 0.29 3000
Aluminum 7170 0.29 2810
FRP 2000 0.3 1830
Epoxy 700 0.3 1840
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Fig. 2. Modeling for numerical modal analysis
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(b)
Fig. 4. Numerical modal shape of (a) Ist bending mode
and (b)lst vertical mode of transformer
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(b)
Fig. 5. Equipment installation for vibration test in (a)
x-axis and (b) z-axis
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Fig. 6. Natural frequency of the lst bending mode of
transformer
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Fig. 7. Spectrum of excitation in IEC 61373 test
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Fig. 8. Function test after simulated long-life test
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