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Table 1 Specific strength (S.S.) and specific modulus (S. M.) of some materials

Materials Fiber content/% (V/V ) Density/gecm S.S./MNekg™ S.M./ MNekg™
Kevlar/epoxy 60 14 29 0.46

Carbon fiber/epoxy 58 1.54 54 0.25

Low carbon steel — 7.8 27 <011
Aluminum alloy — 2.7 27 0.15
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Fig.1 Schematics of electron beam curing in combination of some traditional technologies
(a) E-beam curing of fiber winding, (b) E-beam curing of large size parts, (c) E-beam curing of squeezed products
(1) Threads, (2) Epoxy, (3) Twisting, (4) Beam scan, (5) Dragging, (6) Cutting
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Table 2 Performances of E-beam cured composites in the CRADA Project (Phase I)

Composites 977-2° 977-3 EBSH EB10OH EB9H EB3K EB1K EBIL

Curing conditions 6h,177°C  6h,177°C 250kGy  150kGy  150kGy  150kGy  150kGy  150kGy
85psi 85psi

\oid ratio NR® NR® 177 0.72 1.24 0.64 118 1.70

Tg°C® 200 190 396 392 232 212 212 237

0° tensile strength/MPa 2537 2510 1869 2200 2262

0° tensile modulus/GPa 166 162 168 157 164

H-W tensile strength/MPa® 2362 2282 2365 2346

H-W tensile modulus/GPa 167 172 177 166

0° bending strength/MPa 1641 1765 1986 2006 1793 1765 1710

0° bending modulus/GPa 147 150 196 163 163 154 150

0° compress strength/MPa 1580 1682 1683 1482 1524

0° compress modulus/GPa 152 154 149

H-W 0°compress strength/MPa 1240 1407 1324 1586

0°ILSS/MPa® 110 127 77 79 79 89 77

H-W 0°ILSS/MPa 72 89 61

a. Thermo-cured fiber composite, b. NR=not reported, c. T,: determined by Tan delta measurement, d. H-W: Heat-Wet test by im-
merging the sample for 7d in 71°C water, or 4d in 82°C water, e. ILSS = inter-layer shearing strength
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Table 3 Performances of E-beam cured epoxies developed at Beijing Institute of aerospace materials

Epoxies Ce10 Cenr Cor2 Coar2 Carz
T4/C 120.6 152.1 1914 205 238
Tensile strength/MPa - 60.3 51.1 - 45.8
Tensile modulus/GPa - 3.3 3.56 - 3.84

Table 4 Performances of E-beam cured composites developed at Beijing Institute of aerospace materials

Material AS,/Ce1, AS,/Cy1, AS4/Cg129 Mao/Ces12
ILSS/MPa 44.0 55.7 225 71.0
Bending strength/MPa 1370 1470 1736 1538
Bending modulus/GPa 114 115 120 196
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Advanced composites — A new application of electron beam curing

SUN Dakuan
(Shanghai Institute of Applied Physics, Chinese Academy of Sciences,

Shanghai 201800)

ABSTRACT Consisting of a matrix phase of epoxy resin and reinforcement phase of high performance synthetic

fiber, advanced composites have a number of engineering merits, such as high specific strength and specific modulus,

light weight, fatigue resistance, corrosion resistance and dimensional stability, etc. Advanced composites have been

applied in aerospace/aircraft industry, military industry, high pressure vessels, automobile industry and sports appara-

tus. Nowadays, advanced composites are produced by electron beam curing, an environment-friendly technology with

greater safety and energy efficiency than conventional curing techniques. This paper gives a review on progresses of

electron beam cured advanced composites.
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