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365 1980, 660, 400 (250, 750, 1250) Polyester , Vinyl Ester MIL-R-60346C

449 1980, 660, 400 (250, 750, 1250) Epoxy

463 1980, 660, 400 (250, 750, 1250) Epoxy

933 330, 660 (375, 750) High temperature thermo-
sets (epoxy , BMI, phenolic,
cyanate ester), Thermoplastics
(PEEK, PEI, BMI, LCP, etc. )

721B 660 (750) Epoxy

493 33, 66 (G150 & G75) Epoxy, Polyester MIL-Y-1140H

602 66 (G75) Must be coronized
and treated for
resin compatibility

636 11 (D450) Must be coronized
33 (G150) and treated for
66 (G75 & DE75) resin compatibility

933 66 (G75) High temperature thermosets
(epoxy , BMI, phenolic,
cyanate ester), Thermoplastics
(PEEK, PEI, BMI, LCP, etc. )

762 22, 33 (G225 & G150) Chlorphene and RFL Rubber
(forming cake)

401 6.4 mm (1/4") N/A
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gm/c m3 lb/i n3 gm/c m3 lb/i n3 gm/c m3 lb/i n3 gm/c m3 lb/i n3

(ASTM-C693) 2.46 – 2.49 0. 089 – 0.090 2.55 – 2.58 0.092 – 0.093 1.44 0.052 1.8 0.065
(Moh’s scale)                    6.5 6.5 N/A N/A

ı
MPa Ksi MPa Ksi MPa Ksi MPa Ksi

(ASTM D2343)
22ºC (72ºF) 3660 – 4280 530 – 620 1860 – 2690 270 – 390 2900 – 3620 420 – 525 3100 – 3790 450 – 550

(ASTM D2990)
0 – 3% 0 – 5% 10 – 30% 0 – 2%

MPa Ksi MPa Ksi N/A N/A

(ASTM D2101)
-190ºC (-310ºF) 8270 1200 5310 770
22ºC (72ºF) 4590 – 4830 665 – 700 3450 – 3790 500 – 550
371ºC (700ºF) 3760 545 2620 380
538ºC (1000ºF) 2410 350 1720 250

GPa Msi GPa Msi GPa Msi GPa Msi

(ASTM D2101)
22ºC (72ºF) 86 – 90 12.5 – 13 69 – 72 10 – 10.5 124 – 131 18 – 19 221 – 234 32 – 34
538ºC (1000ºF) 89 12.9 81 11.8

(ASTM D2101) 5.4 – 5.8% 4.5 – 4.9% 2.5 – 2.9% 1.5 – 1.6%

MPa Ksi MPa Ksi MPa Ksi MPa Ksi

(ASTM D2101) 83 – 90 12 – 13 62 – 69 9 – 10 48 – 55 7 – 8 35 – 41 5 – 6

 (ASTM D1909) 0% 0% 3.5% 0%

589.3 nm ( ) 1.520 – 1.525 1.547 – 1.562 1.6 – 2.0 N/A

13.6 Msi 0.23
5.53 Msi 2.488 gm/cm 3
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** **

cm/cm•°C in/in•°F cm/cm•°C in/in•°F cm/cm•°C* in/in•°F* cm/cm•°C* in/in•°F*

(ASTM D696) 1.6 χ 10-6 0.9 χ 10-6 5.4 χ 10-6 3 χ 10-6 -4.3 χ 10-6 -2.4 χ 10-6 -1.1 χ 10-6 -0.6 χ 10-6

(at -30ºC (at -20ºF (at -30ºC (at -20ºF 41 χ 10-6 23 χ 10-6 17 χ 10-6 9.3 χ 10-6

to 250ºC) to 480ºF) to 250ºC) to 480ºF) (at 26ºC (at 78ºF
to 130ºC ) to 266ºF)

Watts/ Btu-in/ Watts/ Btu-in/ Watts/ Btu-in/ Watts/ Btu-in/

m•K hr•ft2 °F m•K hr•ft2 °F m•K* hr•ft2 °F* m•K* hr•ft2 °F*

(ASTM C177) 1.1 – 1.4 8 – 10 1 – 1.3 7 – 9 0.04 – 1.4 0.3 – 10 71 – 100 50 – 70

kJ/kg•K Btu/lb °F kJ/kg•K Btu/lb °F kJ/kg•K Btu/lb °F kJ/kg•K Btu/lb °F

 22ºC (72ºF) 0.737 0.176 0.807 0.193 1.38 0.33 0.711 0.17
 200ºC (392ºF) 0.820 0.196 1.030 0.247 2.63 0.63 1.210 0.29

 (ASTM C338) 1056ºC 1932ºF 846ºC 1555ºF

 (ASTM C336) 816ºC 1500ºF 657ºC 1215ºF 150ºC 350ºC

(ASTM C336) 766ºC 1410ºF 616ºC 1140ºF

(ASTM D2863) 100% 100% 29% 60%

(ASTM D150)
 22ºC (72º F)
1 MHz 5.3 6.6 4
10 GHz 5.2 6.1 3.9

(ASTM D150)
 22ºC(72ºF)
1 MHz 0.002 0.003 0.014
10 GHz 0.007 0.004 0.010

(ASTM D257)
 22ºC (72ºF)
500VDC, Ohm•cm 0.905 χ 1013 0.402 χ 1015 0.5 χ 1012 0.153 χ 10-4

(ASTM D257)
at 22ºC (72ºF)
500VDC, Ohm 0.886 χ 1013 0.42 χ 1016 1012 – 1014 0.1 χ 10-4

kV/cm Volts/mil kV/cm Volts/mil

190 130 330 103 262 N/A N/A

m/sec ft/sec m/sec ft/sec m/sec ft/sec m/sec ft/sec

5850 19200 5480 18000 2740 9000 5940 19500

*
**
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■ ®

■ ®

■

■ CRC Handbook Applied Engineering Science, 2nd Edition, ed. R.E. Bolz and G.L. Tuve
■ Polymer Stabilization, ed. W.L. Hawkins, Wiley-Interscience, 1972
■ C.J. Hu, “X-Band Microwave Properties of Kevlar® Composites,” SIU Report, 1987
■ Fatigue of Filamentary Composite Materials, ed. K.L. Reifsnider and K.N. Lauraitis,

ASTM STP 636, 1976
■ B. Harris, et. al., “Fatigue Behavior of Hybrid Composites: Part 1 and 2,” Journal of

Materials Science 23-24, 1988-89
■ Military Handbook 17A, Part 1. Reinforced Plastics
■

 E L D3039 53 – 59 7.7 – 8.5 59 – 70 8.6 – 10.1
E T D3039 16 – 20 2.3 – 2.9 17 – 21 2.5 – 3.11
 G LT D3518 6 – 9 0.9 – 1.3 11 – 21 1.6 – 3.1.

 U LT D3039 0.26 – 0.28 0.27 – 0.31.

Ftu
L D3039 1540 – 2000 230 – 290 1930 – 2200 280 – 320

Fcu
L D3410 1690 – 1240 100 – 180 1240 – 1516 180 – 220

FtuT D3039 41 – 82 .6 –12 62 – 96 . 9 – 14
Fcu

T D3410 110 – 200 16 – 29 138 – 207 20 – 30
Fsu

LT D3518 162 – 165 ..9 – 24 124 – 221 18 – 32
Fisu D2344 155 – 103 ..8 – 15 . 69 – 124 10 – 18

D790 1240 – 1720 180 – 250
D953 464 – 552 68 – 80

Œtu
L D3039 ..2.7 – 3.5% . .3.2 – 3.6%

Œcu
L D3410 ..1.1 – 1.8% . .1.7 – 2.5%

Œtu
T D3039 ...0.25 – 0.50% . .0.4 – 0.6%

Œcu
T D3410 1.1 – 2% . .1.5 – 2.2%

gsu
LT D3518 ..1.6 – 2.5% ... ..2 – 2.5%

 (%) D2734 57 – 63 59 – 65
 g/cm3 (lb/in3 D792 1.96 – 2.02 (0.071 – 0.073) (0.070 – 0.073)
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Disclaimer of Liability
This data is offered solely as a guide in the selection of a
reinforcement. The information contained in this publication
is based on actual laboratory data and field test experience.
We believe this information to be reliable, but do not guarantee
its applicability to the user's process or assume any liability
arising out of its use or performance . The user, by accepting
the products described herein, agrees to be responsible for
thoroughly testing any application to determine its suitability
before committing to production. It is important for the user
to determine the properties of its own commercial
compounds when using this or any other reinforcement.

BECAUSE OF NUMEROUS FACTORS AFFECTING RESULTS,
WE MAKE NO WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING THOSE OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. STATEMENTS IN
THIS DATA SHEET, SHALL NOT BE CONSTRUED AS
REPRESENTATIONS OR WARRANTIES OR AS INDUCEMENTS
TO INFRINGE ANY PATENT OR VIOLATE ANY LAW, SAFETY
CODE OR INSURANCE REGULATION.

Silentex™ is a trademark of Owens Corning.

S-2 Glass® and ZenTron® are registered trademarks of
AGY
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