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Properties of Fiber Reinforced Plastics

Hitachi has succeeded in developing a new type of void-less fiber reinforced
plastics (FRP) by using a special mold process. Due to non existence of voids in its

structure this FRP features superior electrical

absorption. Also, made of epoxy resin with high thermal stability it shows

properties and
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outstanding weight loss characteristics in the heating process, and is superior in

dimensional stability.

This article introduces some examples of its application to electric machines

which has brought about an appreciable improvement in machine reliability.
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Fig. | Section of Voidless FRP
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Table 2 General Properties of Voidless FRP Plates
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VL-E 100 | VL-E200 | VL-E 300

e S = | — T ST e

| .90 .90 2.16 | .80

RT 28.7 31.5 42 .8 34.0

Blsg N | 100°C kg/mmz2 25.3 31.0 35.0 3.4

150G 25.0 31.4 32.8 28.5

RT 42 .4 50.2 51.3 41 .9

H (F 98 & 100°C kg/mme 36.8 44 .8 43 .2 31.5

150°C 33.5 37.5 30.5 25.2

RT 2,000 2,000 2,500 | ,550

HR (7 o143 | 100°C kg/mma? | ,750 l-, 860 2,000 | ,520
150°C |,700 1,730 |,700 | ,440

RT 60.6 59.3 71.3 60.5

£ #E 58 & |100°C kg/mmz2 47.0 43 .8 54.0 44 .9

150°C 43.0 39.1 2.6 36 .3

B B R = RT |kg-mm/mm?2 16.6 5.1 18.0 34.3

T & £ RT kV/mm 20 < 20< 20<< 20<
w7 — 271 RT S 70— 200 | I50— 160 IS0~ 169| 140— 150
FiEIELEE | RT Q-cm 2.5X 10 | 1.3 105 3,110 | |.8x |0

K FE| 23°C % 0.04 0.04 0.04 0.03
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Fig. 2 Section of Common FRP
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Table 3 General Properties of Voidless FRP Cylinders
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B (F 58 & kg/mm?2

20°C — 31.5 30.0

RT 30. | 29.5 29.0
J£ 8 & & kg/mm?2

120°C - 23.2 22.0
BEEMEE RT kV/mm 14 .6 15< 15<
BB E £ RT kV/mm - 25< 25<
g 7K = RT % 0.03 0.05 0.06
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Table 4 Comparison of Breakdown Voltages
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Fig.3(a ) Electrode for AC Breakdown Voltage Perpendicular
to Laminations
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Fig.3( b ) Electrode for AC Breakdown Voltage Parallel to
Laminations
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Fig. 5 Impulse Breakdown Voltage
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Fig.4(a ) Electrode for AC Breakdown Voltage Perpendicular
Laminations
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Fig.4(b ) Electrode for Impulse Breakdown Voltage Parallel
to Laminations
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Fig.4( ¢ ) Electrode for Impulse Breakdown Voltage Parallel
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T10.6 Arc Resistance

61



&5 A9

F4 FL ZAFRP%§ME HILFF# VOL.55 No.3 268

FL ZAFRPDIKIRE /= ZABFRPOBIEB/EA LB L TV 5, FA FLAFRPAMOFRP I N & F ¢T3 Z
AL T3
Table 5 Breakdown Voltage of Voidless FRP
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Fig. 7 Change of Surface Resistance of VT-EI70
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Fig. 8 Deterioration Characteristic of Bending Strength of
VL-E 200
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Fig. 9 Weight Reduction of VL-E200 Due to Heating
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Fig. 10 Dimensional Change of VL-E 200
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Fig.11 Erosion (Coloring and Thermal Decomposition) of FRP
Due to Thermal Deterioration
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Fig.12 Temperature Characteristic of Bending Strength of
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Table 6 Comparison of Strength between Voidless FRP and Metals
15 i VL-E 100 VL-E 300 #$% 3@ (SS-41)| 7rigs (525-0) i =
e B (d) _7.90 2.16 7.80 2.70
5|15k N 58 E (op) 28.7 42.8 42.0 19.0
ke & E (0x/d) 15.0 19.8 5.4 7.0 WHrDs&RE X V) v b
;AL Rl S (E) 2,000 2,500 21,000 7,000
Y E/d 6.3 6.3 3.6 6.8 trbh&HCHTHER X v b
g (F B & Et
t=) 2,000 (1.91) 2,500 (2.16) 21,000 (7.8) 7,000 (2.90) t:J§ &
t= 2 16,000 (3.82) 20,000 (4.32) — 56,000 (5.40) ( DN FnetanER
t=7g,2 21,400 (4.20) 26,500 (4.75) — - 4.2/7.8=0.54
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Table 7 Main Application of Voidless FRP
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Fig.13 A Cylinder Made of Voidless FRP
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Fig.14 Gas Circuit Breaker Components Made of VT-EI170
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Fig.15 Bobbin Insulator Plate ( Im long) for Generator Field
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