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Analysis of Electric Field Distribution according to Surface Roughness of
Aramid Insulating Paper Using Boundary Element Method
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Abstract : In this paper, we investigated the electric field distribution according to the roughness in aramid insulating
paper for electric machine. Aramid insulating paper has been used to electric insulating of the traction motor and
generators for large capacity. We studied the electric field distribution using boundary element method for Aramid
insulating paper. As a result of simulation, the electric field increased according to the surface roughness existence.
Electric field decreased due to radius of surface roughness reduction, and Electric field concentration appeared at elec-
trode boundary and rough surface.
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Photo 1. Structure of specimen.

(b) Surface
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Fig. 1. Schematic diagram of specimen.
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Table 1. Physical properties

Classification Air Aramid Copper Epoxy
Permittivity | ) poo06 | 3.5 1 49
(&)
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(b) Roughness x1
Fig. 2. Electric field distribution contour of virgin and one side

(a) Virgin

roughness sample.

(a) Roughness x2
Fig. 3. Electric field distribution contour of one side roughness
samples.

(b) Roughness x4
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(a) Roughness x2 (b) Roughness x4
Fig. 4. Electric field distribution contour of both side roughness
samples.
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(a) One side (b) Both sides
Fig. 5. Electric field distribution contour of void samples.

Table 2. Max E-field contour according to roughness

Classification E-field value
Virgin 1,353%10"[V/m}
One side 1,375x10"[V/m]
Roughness - >
Both sides 2,289x10°V/m]
One sides 5,636x10"[V/m
Nf) Roughness x2 7[ )
void Both sides 5,245%10°[V/m]
One side 4711x10"[V/m]
Roughness x4 - 7
Both sides 4,446x10'TV/m]
Void One side 6,346x10°[V/m]
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Position of horizontal field

Position of vertical field

Fig. 6. Position of electric field(horizontal or vertical).
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Fig. 7. Horizontal E-field distribution according to roughness.
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Fig. 8. Vertical E-field distribution according to roughness.
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