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Influence of different factors on thermal ageing characteristics of
transformer insulating pads

LIU Yunpeng, YAN Caixin, WANG Bowen, ZHOU Xudong

(Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense,
North China Electric Power University, Baoding 071003, China)

Abstract: In order to study the effect of winding preload on thermal ageing characteristics of insulating pads, four groups of
insulating pads were conducted accelerated thermal ageing tests at 135°C after appling 0, 200, 500, and 1 000 N of preload,
respectively, and the mechanical properties of insulating pads were tested. At the same time, in order to simulate the
mechanical ageing of insulating pad under the influence of winding vibration in the actual working condition, a sinusoidal
cyclic mechanical load with 5 N of amplitude and 2 Hz was applied on the accelerated thermal ageing of insulating pad with
200 N of preloading force. The results show that that thermal ageing causes the stress-strain curve of insulating pad
gradually shift to the right under 0 N preload, and its elastic modulus decreases gradually. The elastic modulus of insulating
pad decreases to 79.935% of the new insulating pad after accelerated ageing for 336 h at 135°C. Applying preloading force
can slow down the thermal ageing of insulating pad, and the greater the preloading force, the lower the ageing rate and
ageing degree of insulating pad. But applying cyclic mechanical load will accelerate the ageing of insulating pad. The
research results have certain reference and practical application value for the research of insulation pad ageing and
transformer vibration.
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Fig.1 Schematic diagram of the mechanical-thermal
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applying preload to insulating pads
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Fig.3 Schematic diagram of simultaneous application of

preload and cyclic load to insulating pads
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Tab.l Accelerated thermal ageing test project at 135°C for

insulating pads
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Fig.5 Stress-strain curves of insulating pads under different

ageing time and preload
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Fig.6  Stress-strain curves of insulating pads with different

ageing sampling times under different preloading conditions
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Tab.2 The elastic modulus of insulation pad under 4 MPa
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stress with different ageing time and preload
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Fig.8 Stress-strain curves of insulating pad under load with

different ageing time
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Tab.3 The elastic modulus of insulating pad under load and

200 N preload with different ageing time
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Tab.4 The decreasing rate of elastic modulus of insulating

pad under different ageing time and preload
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Tab.5 The decreasing rate of elastic modulus of insulating

pad under different ageing time and load
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