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reduction, Weight saving or Function improvement would be achieved.
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Glass/Epoxy laminates is a kind of GFRP that RISHO has manufactured for
over 50 years. This GFRP has excellent properties in insulation, heat,
mechanical or chemical strength. With substitution for other material, Cost
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Reinforced Plastic) ¢ 9,
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ES-3260 ES-3230
(G-11) (G-10)
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Q) Strength Retention Strength Retention
(MPa) (%) (MPa) (%)
20 490 100 430 100
100 407 83 310 72
150 325 66 120 28
175 262 53 85 20
200 169 34 70 16
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Test items T:stmethod Unic | ES3440 | ES-3230
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Tracking resistance

6000K | 350 OK

i 77— 1%

Ark resistance

JISiE sec. 185 135
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WA (FRIE=15.0mm) General properties(15.0mm thick.)

o ES-3230 | ES-3350N | ES-3520) ES-3260 ES-3440 | ES-3753K
RS . . ; — - - —
Test items B J1Ss EL-GEM EL-GEF EL-GEH
ANS | G-10 FR-4 G-10 G-11 - -
BEfE 1 HBMEE Pl X
Withstand voltage vertical to layers Tmin./In ol V/m €-90/20/65 160K 160K 16 0K 16 OK 16 OK 13 0K
HERERRE s €-90/20/65 28 28 28 28 28 51
Breakdown voltage vertical to layers In oil
A 1 DEMEE E=y=viill X
Withstand voltage parallel to layers | min./In 90°C oil K6 0-05/90 90K 90K 90K 90K 90K 90K
NEREREE Fy=viiGil
/Breakdown voltage parallel tolayers | In90°C oil 0-0.5/90 35 35 35 45 40 40
B
C-90/20/65 108 108 8 8 108 108
BRI - /201 10 10
Insulation resistance ZHE C-90/20/65
After boil 6 6 s " s p
weatment +D-2/100 10 10 10 10 10 10
=1
S %RF C-90/20/65 1010 1010 1010 1010 1010 1010
BRI = —— M Q-
Volume resistivity Auf%}%ﬂﬁé M 90/20/65 109 109 ; , - o
R +C-96/40/90 10 10
e
S ek C-90/20/65 109 109 10 109 10 109
(iR ) _ — MQ
Surface resistance %;%&%0%1% C-90/20/65 107 107 , , 107 10
tesent +C-96/40/90 10 10
HBiE
_ C-90/20/65 0.019 0.019 0.019 .01 0.012 0.019
HBEE(1MH 2) i k:z@g: _ 0015
Dissipation factor 27 % €-90/20/65
A 4
Y +D-24/23 0021 0.021 0021 0016 0013 0021
R C-90/20/65
- - 44 44 y y ! 44
SFEE(1MH z) kz o - 44 44 50
Dielectric constant JRIKILERS C-90/20/65
Aft ! 46 : X
soak Ireaelvmenl +D-24/23 46 46 46 51 46
ICEE
P — il e X 450 450 500 500 500 300
Flexural strength e Ff5
e 450 450 450 450 500 300
ElcEE
SR Vertical to layers o N 440 440 440 500 400 320
Compressive strngth BICET
. AR 340 340 340 360 380 290
5| 03RYIEE
Tensile strength MPa A 350 350 350 500 350 200
TAVy MNEREE BICFT
Izod impact streng'(h;z Parallel tolayers J/an A 58 58 58 8.0 15.0 15
NEBEE AR
Cleavage strength Patall o layers kN A 9 9 7 8 8 9
E\77'71}l;ﬁ§'5 - A M-115 M-115 M-115 M-115 M-105 M-105
ockwell hardness
ToksE E-24/50
Water absorption % | D243 0.02 0.02 0.02 0.02 002 002
reclilbi g c A 180 0K 1800K | 2000K | 2000K | 1800K | 1800K
Apperance after 2-hour heat treatment
AR R . - - . . o~
Hot flexural retention % A 120°C/306LE | 120°C/305LE | 120°C/508LE | 150°C/405LE | 120°C/10MLE | 120C/306LE
s _
Specific gravity A 1.8 19 1.9 20 19 19
Ehcsarcl ‘ |ECH#| V A 350 250 300 250 600 300
Tracking resistance
iy sec A 135 135 135 135 185 140
rc resistance
ULAELL - A 94HB 94V-0 94HB 94HB | 94V-04E |  94V-0
flammability
HoREGHEBE | g
Glass rransiﬂon:temperature ‘ DMAZ| *C A 130 140 160 180 100 140
FEEmAMRIASEERORER BRI ) | ZERATE ) _ _ FERME () | HERRE(3mm)
Burn test result based on method of Japan Railway Rolling Stock & Machinery Association Flame retardant | Flame retardant Flame retardant | Flame retardant
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