ADVANCED COMPOSITES HAVE:

¢ High performance fibers

* > 50 % fiber content by volume
* Controlled fiber orientation

e Matrix binder

EXAMPLE STRUCTURE:

¢ 60 % carbon fiber
* 40 % epoxy

e Unidirectional tape
e 0°/90° Layup

Ply thickness
127 pm typical
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TABLE 1.1 Tensile Properties of Some Metallic and Structural Composite Materials

Ratio of Ratio of
Modulus, | Tensile Yield modulus tensile strength
Specific GPa strength, |strength, | to welght,b to weight,b
Material® gravity | (Msl) | MPa(ksl) |MPa (ksi) 109m 105m
SAE 1010 steel (cold-worked) 7.87 207 365 303 2.68 4.72
(30} (53) (44)
AIS! 4340 steel (quenched 7.87 207 1722 1615 2.68 223
and tempered) (30) (750) (220)
AL 6061-T6 aluminum alloy 2.70 68.9 310 275 2.60 1.7
(10) (45) (40)
AL 7178-T6 aluminum alloy 2.70 68.9 606 537 2.60 22.9
(10) (88) (78)
Ti-6A1-4 V titanium alioy 4.43 110 1171 1068 2.53 26.9
(aged) (16) (170) (155)
17-7 PH stainless steel 7.87 196 1619 1515 2.54 21.0
(aged) (28.5) (235) (220)
INCO 718 nickel alloy 8.2 207 1399 1247 2.57 17.4
(aged) (30) (203) (181)
High-strength carbon fiber- 1.55 137.8 1550 - 9.06 101.9
epoxy (unidirectional) (20) (225)
High-modulus carbon fiber- 1.63 215 1240 - 13.44 775
epoxy (unidirectional) (31.2) (180;
E-glass fiber-epoxy 1.85 39.3 965 - 2.16 53.2
(unidirectional (5.7) (140)
Keviar 49 fiber-epoxy 1.38 75.8 1378 - 5.60 101.8
(unidirectional) (11) (200)
Boron fiber-6061 A1 alloy 2.35 220 1109 - 9.54 48.1
(annealed) (32) (161)
Carbon fiber-epoxy 1.55 455 579 - 2.99 38
(quasi-isotropic) (6.6) (84)

aFor unidirectional composites, the reported modulus and tensile strength values are measured in the direction of fibers.

bThe modulus-weight ratio and the strength-weight ratios are obtained by dividing the absolute values with the specific weight
of the respective material. Specific weight is defined as weight per unit volume. It is obtained by multiplying density by the

acceleration due to gravity.
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_"SHIPMENTS UP ALMOST 2

1994 A RECORD BREAKING YEAR FOR COMPOSITES:
8% SINCE 1990-91 RECESSION
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These figures were developed by Cl for the recent Compos-
ites Institute semiannual statistical report, available at no
charge to members of SPI. For a copy, contact Clat 212-
351-5410 or via fax at 212-370-1731. Costto non-members
of SPI is $20 prepaid.
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