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Influence of measurement method on PDIV test results of
AI/PI enamelled rectangular magnet wire
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Abstract: Enamelled rectangular magnet wires used in driving motor for electric vehicle need to test their partial discharge
initial voltage (PDIV). However, the current IEC and national standards have no normative parameter on the PDIV test
condition, and domestic motor manufacturers have different requirements on the PDIV performance. In order to obtain
accurate PDIV data, the testing principle of instrument for measuring partial discharge was studied. The influence of test
methods on the PDIV results of polyamide-imide and polyimide enamelled rectangular magnet wires under different voltage
increase rate, determination threshold, and fitting length of wires was analyzed. The results indicate that if 10 V/s and 10 pC
are taken as test condition and the fitting length of wires is more than 90 mm, the PDIV results are the closest to the
theoretical value. If higher rising rate and higher threshold are used, the measured PDIV results will be higher, and the
stability of test results will decrease.
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Fig.1 Film thickness distribution of
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enamelled rectangular wire
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Fig.4 PDIV, value of PI enamelled retangular wire at

different rising rate and threshold
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Fig.5 Schematic diagram of voltage fluctuation during

rising process of voltage
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Fig.6 Edge positioning schematic of rectangular wire
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Tab.l PDIV,_ values of Al enamelled retangular wire at

different kinds of combination form

HE MR SOLEES B PDIV, HRHE/V  PDIV

rms rms

TR )R /mm £=4.8 £=4.6 SE/V
(O 0.070 559.2 570.2 576
(2 0.062 528.8 539.3 546
(3 0.070 559.2 570.2 575
4 0075 577.2 588.6 576
(5 0.067 548.0 558.9 546
(6 0.068 551.8 562.7 556
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