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Fig.1 Preparation of magnet wire and lead wire for nuclear power bar driven coil components
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Fig.2 Infrared spectrogram of epoxy resin and epoxy modified organic silicone resin
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Fig.3 Effect of the content of epoxy resin on the heat resistant
of epoxy modified organic silicone resin
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Table 1 The influencing on insulation paint performance for proper ratio of ceramic particles and superfine glass powder

m(Ceramic particles)/m( Heat resistant Flexibility Adhesion Boiling-water
Superfine glass powder) (500°C, 30 min) (shaft bending) (grade) resistance/h
0/0 Dark brown, crack 1 2 16

100/0 Slightly yellow 2 2 24

90/10 Slightly yellow 3 1 30

80/20 Yellow 3 1 42

70/30 Yellow 2 1 28

60/40 Yellow, crack 1 3 8
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Fig.4 Analysis of the aging trend
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Fig.5 Infrared spectrogram of inorganic powder and the be-
fore and after aging of magnet wire insulating paint
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Table 2 Comparison of magnetic wire performance before and after irradiation

No. Test items Unit Pre-irradiation Post-irradiation

1 Breakdown voltage v 4300 3723

2 Flexibility (Sample in 5d try rod winding 10 circle) - Uncracked Uncracked

3 Adhesion (tension specimen 5%) - Insulating layer not lose  Insulating layer not

adhesion lose adhesion

Note: irradiation conditions: 1.0x10’Gy.

Table 3 Comparison of primer wire performance before and after irradiation

No. Test items Unit Pre-irradiation Post-irradiation
1 Insulation resistance
Normal temperature(20°C+3°C) Qm 1.1x10" 3.8x10"
High temperatures(400°C+5°C) Qm 2.1x10° 1.3x10'°
2 Withstand voltage
Voltage test at room temperature, 3000V*1min - Not breakdown Not breakdown
Voltage test 1500 Vx1min(after 400°C %2 h) - Not breakdown Not breakdown
Water Immersion at room temperature 1h, Voltage test: - Not breakdown Not breakdown
1500V x1min
3 Flexibility(Sample in 8d try rod 180°winding 20 circle) - Uncracked Uncracked

Note: Irradiation conditions:1.0 X 10’Gy.

Table 4 Comparison of primer wire performance before and after test of resistance to damp heat

No. Test items Unit Pre-irradiation Post-irradiation
1 Insulation resistance
Normal temperature: 20°C+3°C Q'm 1.1x10" 5.3x10'"°
2 Withstand voltage
Voltage test at room temperature: 3000 Vx1 min - Not breakdown Not breakdown
Voltage test 1500 Vx Imin(after 400°C %2 h) - Not breakdown Not breakdown
Water immersion at room temperature 1 h, Voltage test: - Not breakdown Not breakdown

1500 Vx1 min

Note: humid heat test: 80°C+3C, relative humidity (RH): 95%+2%, 21 d.
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Study on heat resistance insulating paint used to magnetic wire and lead wire of coil assembly for

nuclear control rod drive mechanism

LIFu'? SUO Jinxuan' WANG Xing'” XU Xiaoxin®

LING Chunhua!

! (Shanghai Electric Cable Research Institute, Shanghai 200093, China)
2(Shanghai Special Cable Electro technical Co.,Ltd, Shanghai 200093, China)

ABSTRACT heat resistance insulating paint was prepared by epoxy organosilicon resin, ultrafine inorganic filler

and organic assist. And the application of insulating paint to the magnetic wire and lead wire of coil assembly for nu-

clear control rod drive mechanism was performed. The main performance indexes of heat resistance, radiation resis-

tance of the magnetic wire and lead wire was investigated, The experiment results show that the heat resistance insu-

lating paint with additive of ultrafine inorganic filler has good heat resistance, flexibility and adhesion, which is suit-

able for nuclear control rod drive mechanism because the heat resistance and radiation resistance of the magnetic wire

and lead wire are improved greatly.

KEYWORDS Heat resistance, Radiation resistance, Insulating paint, Magnetic wire, Lead wire
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