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Hybrid Composites of Polyamide-Imide and Silica Applied for Wire Insulation
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Type of the magnet wires

Type Symbol
Conventional PAI C-Al
Silica contents 1.400 PAl 14Si-Al
Silica contents 2.000 PAl 20Si-Al
Silica contents 4.000 PAl 40Si-Al
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General properties of the wire

C-Al | 14Si-Al | 20Si-Al | 40Si-Al
Bare wire (mm) 1.000 | 1.000 | 1.000 | 1.000
Film thickness (mm) 0.034 | 0.035 | 0.035 | 0.035
Break down voltage (kV) | 12.2 13.3 135 13.6

Cut through temparature

420 425 435 435

(@)
Repeated scrape (times) 210 245 280 310
Unilateral scrape (N) 26 30 33 33

03 0O0O0O0oooooo
Mechanical properties of the film (tube)

C-Al | 14Si-Al | 20Si-Al | 40Si-Al
Tensile Strength (MPa) | 89.2 96.1 99.0 103.0
Elongation (O) 22.1 21.6 20.9 21.8
Young modulus (GPa) 2.68 3.19 3.25 3.42
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Glass transition temperature and moisture absorption of
the film

C-Al | 14Si-Al | 20Si-Al | 40Si-Al
Tg (°C) 285.4 | 2946 | 301.5 | 300.9

Moisture absorption at
200 RH-24h (O)

Moisture absorption at
950 RH-24h (O)

18 2.1 2.1 2.2

5.6 2.6 24 3.2
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Dielectric consatant of the film

C-Al | 14Si-Al | 20Si-Al | 40Si-Al

Dielectric constant

at 1 kHz-23°C 39 37 33 30
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Relationship between glass transition temperature and
dielectric constant (including major polymer)
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Cross-linking model of conventional PAI and PAl-silica hybrid
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