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Insulation Breakdown Frequency Properties of PAI Enamelled Rectangular Coils

According to Thermal Deterioration Temperature Variation
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Abstract: Coil specimens were prepared by continuous coating on a copper wire with flexible PAI (polyamideimide)
and PAl/nanosilica (5 wt%) varnish and thermally aged at 150, 200 and 250°C for 5, 10 and 15 days, respectively.
AC insulation breakdown voltage was investigated under inverter surge condition at 60 Hz and 1,000 Hz and

insulation breakdown voltage decreased with increasing aging temperature and aging time at each 60 and 1,000 Hz.

Keywords: Thermal deterioration, PAI enamelled rectangular coils, AC insulation breakdown, Frequency variation
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PAI (polyamideimide) Z¥9] o™ ZAZ F7
7} 30~50 pmol 1, Zhagqelade] Sajet BL 77}
0.77~0.83 mm 2231 1.17~1.23 mm-Eg Sam Dong
Co. Ltd.oJA A zstct. A WAl 52 157 PAI
o

E

d9 HYAlE 29 st 29 & WA Fof vhy
Ale 324 YRS, YxAZE SAST 15 wtes
AR ZAARD BiYAlR 3-ste] 2= &30 220°CY
detrdos Mz 3ds JNEstinh

2 AFoAE ieE 2L 28 detol] ofer A
drma vhge] g 2 oy Alde S7skioh
F AY SYHEE 0.5 kV/s2A 248 23
FollA i A= stollA S7dstd. o 58 A
< 58] &kolt POor P2 AdEA, A3 3
o) %82 5 mmed FFe A WSEA, 4F5 o
At 3Y 2RE2 AdSs Asa 1 ke
(+) AR AZ=At 283 o2 5 A= A
Az Add AJEfoltt.

DAY AR F 1~50 kV/50~1 kHz7HA|
7 4 Qlon, AR 20 mAS Zhs WdVIRA,

Sky Innotek Co. Ltd.o|A] A|x3st A|=L o]&stA
Of 1Yo &4 43t UL 3HA 2= 2o
150, 200, 250°CollA 5, 10¥, 15Y 3&A H3tr|zt
< Aoto] Ao FA dItE AAgH MEE ARESt

gt @8 st 2de) 2 ARl nlxlE 9

]
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Table 1. Thermal deterioration and AC insulation breakdown

condition.

Thermal deterioration condition Measuring condition

150C x 5 day

150C x 10 day

150C x 15 day

200C x 5 day
200C 0 d 60 Hz, 1 kHz
X a
- Y high voltage source
200C x 15 day
250C x 5 day

250C x 10 day

250C x 15 day

Table 2. Coil properties.

Coil properties The terms desired Properties
Breakdown voltage 1,000 V or more 6,300 V
Elongation ratio 30% or more 36.6

Adhesion test 1.2 mm less than Good
Heat shock sensitivity 240°C/0.5 HR/6 FD Good
Flexibility 5° less than 35
Conductor resistance 20.93 k(V/km less than 17.97
PDIV 35T 505
Tangent delta - 214.1

—

|||—

Frequency Variation

A
&

Fig. 1. Measuring electrodes.
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Fig. 2. AC (60 Hz) insulation breakdown voltage of thermal
deterioration : 150°C (5, 10, 15 day) coils.

Table 3. Weibull plot parameter for Fig. 2.

Shape Scale B10

60 Hz parameter  parameter (kV) (kV)

150C x 5 day 11.24 5.26 4.18

150C x 10 day 13.21 4.65 3.93

150C x 15 day 18.61 4.28 3.80
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Fig. 3. AC (60 Hz) insulation breakdown voltage of thermal

deterioration : 200C (5, 10, 15 day) coils.

Table 4. Weibull plot parameter for Fig. 3.

Shape Scale B10

60 Hz parameter  parameter (kV) kV)
200C x 5 day 13.68 4.88 4.13
200C x 10 day 9.40 4.73 3.72
200C x 15 day 13.72 4.88 3.70
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Fig. 4. AC (60 Hz) isulation breakdown voltage of thermal

deterioration : 250C (5, 10, 15 day) coils.

Table 5. Weibull plot parameter for Fig. 4.

Shape Scale B10

60 Hz parameter  parameter (kV) kV)
250C x 5 day 5.84 4.70 3.20
250C x 10 day 11.15 3.79 3.10
250C x 15 day 5.47 2.08 1.37
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Fig. 5. AC (1 kHz) insulation breakdown voltage of thermal

deterioration : 150C (5, 10, 15 day) coils.

Table 6. Weibull plot parameter for Fig. 5.

| Kz Shape Scale B10
parameter  parameter (kV) kV)

150C x 5 day 6.72 5.23 3.75
150C x 10 day 16.36 4.42 3.85
150C x 15 day 6.03 4.11 2.83
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Fig. 6. AC (1 kHz) insulation breakdown voltage of thermal

deterioration : 200C (5, 10, 15 day) coils.

Table 7. Weibull plot parameter for Fig. 6.
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Fig. 7. AC (1 kHz) insulation breakdown voltage of thermal

deterioration : 250C (5, 10, 15 day) coils.

Table 8. Weibull plot parameter for Fig. 7.

Shape Scale B10 Shape Scale B10

I kHz parameter  parameter (kV) kV) I kHz parameter ~ parameter (kV) kV)

200C x 5 day 8.29 4.56 3.47 250C x 5 day 7.07 3.55 2.58

200C x 10 day 6.35 4.38 3.07 250C x 10 day 6.97 3.16 2.29

200C x 15 day 10.63 3.94 3.19 250C x 15 day 13.08 1.71 0.95
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