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Abstract : The research and application progress of high performance fiber reinforced ballistic composites were reviewed,
with emphasis on the research and application status of high performance fibers such as glass fiber, aramid fiber, ultra high molecu-
lar weight polyethylene fiber, poly (p-phenylene benzothiazole) fiber and hybrid fibers reinforced composites in the field of ballistic
protection, as well as the research progress of new fiber suah as natural fiber reinforced ballistic composites. It was pointed out that
fiber reinforced composites has the outstanding advantages of low density, high efficiency energy absorption and excellent ballistic
performance. They have been widely concerned and researched in the field of lightweight and high protection, and have been
widely used in tanks, armored vehicles, armed helicopters and individual protection, which can meet the military needs of high
mobility and high survivability in future wars.
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Tab.1 Properties of glass fibers'”

Fiber type Tensile strength/MPa Tensile modulus/GPa
S-2 4 500~4 890 84.7~86.9
R 4400 83.8
T 4650 84.3
BMJI 4 500—5 000 95
HS-2 4020 82.9
HS-4 4600 86.4
E glass fiber 3445 72
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Fig. 1 Diagram of passive protection of AH-64 Apache elevator
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Tab.2 Mechanical properties of high performance fiber

[42]

Tensile strength/  Elongation at Tensile modulus/ w1

Flber type Fiber brand Density/(g*cm ™) GPa break/% GPa (m-s )
PBO fiber AS PBO 1.56 5.20 3.10 169 813
PE-UHMW fiber Spectra 1000 0.97 2.57 3.50 120 801
Aramid fiber 600—line—density Kevlar 1.44 3.40 3.55 82.6 682
Aramid fiber KM2850-line"density 1.44 324 3.80 737 681
Kevlar
Aramid fiber KM2840-line~density 1.4 3.24 3.25 99.1 672
Kevlar
Aramid fiber 1291500—line—density Kevlar 1.44 2.90 3.28 74.4 625
Aramid fiber 29200—line—densityKevlar 1.44 2.97 2.95 91.1 624
Aramid fiber 291000—line—densityKevlar 1.44 2.87 3.25 78.8 621
Aramid fiber 291140—line—densityKevlar 0.91 3.04 1.20 120 612
Carbon fiber 49 carbon fiber 1.80 3.80 1.76 227 593
Glass fiber E glass fiber 2.89 3.50 4.70 74 559
Nylon fiber Nylon fiber / 0.91 N/A 9.57 482
MS fiber M5(2001 sample) 1.74 3.96 1.40 271 583
MS5 fiber M5(conservative goal) 1.70 8.50 2.50 300 940
MS fiber M35(ideal goal) 1.70 9.50 2.50 450 1043
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