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Low Relative Permittivity of Magnet Wire Insulation Coating for HEV Motor
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An insulation coating that achieves a balance of
heat resistance and insulating properties was developed
for use in HEV motors. Technology was established
that lowers the relative permittivity as low as 2.4,
which is at the level of polyethylene and other such
low-permittivity materials, while also having heat
resistance with the high temperature index of 250°C
by causing independent gas bubbles to be dispersed
evenly in polyimide resin. This technology made
it possible to maintain the insulating properties of
conventional magnet wire while reducing the coating
thickness by approximately 20% and increasing the
cross-sectional area of the conductor by approximately
6%. As a result, losses in newly developed motors
were successfully reduced by 5% relative to
conventional motors.
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Fig. 1 Schematic diagram of inverter surge voltage
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Fig. 2 Partial discharge of magnet wire and example
of erosion of insulation coating
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P, : Molar polarizability

V.. : Molar space occupied volume
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Fig. 3 Relationship between temperature index and
relative permittivity of main insulating resins
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Fig. 4 Methods and characteristics of gas bubble
dispersion for insulation coating
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Fig. 6 Simulation results of elongation and stress
distribution of bubble film
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Fig. 8 Relationship between elongation of insulation
coating and porosity of PI
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Vs : Spark discharge voltage (V)

P : Barometric pressure (hPa)

D : Electrode distance (um)

B, C : Constant (Air: B=94.5, C=0.095)
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Fig. 10 Schematic diagram of discharge generation
mechanism
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Fig. 11 Schematic diagram of developed magnet wire
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