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Fig. 1 Configuration of the experiment equipment
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Table 1 Properties of cylinder moudled by resin

Density Tensile strength  Compression strength  Tensile modulus ~ Compression modulus Extensibility
/(g/cm?) /(MPa) /(MPa) /(GPa) /(GPa) /()
1.27 100 166 3.0 3.6 3.8

R 2 T700 B4 4T R AR
Table 2 Material properties of T700 carbon fibre

Density/(g/cm?®)  Line density/(g/m) Tensile strength/(MPa) Tensile modulus/(GPa)  Extensibility/ (%)

1. 80 0. 80 4900 230 2.1
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Fig.5 Concrete failure mode
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Fig. 10 Concrete failure mode
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Table 3 Experiment analysis
Bullet category Filler mass/(g) Total weight/(g) Charge-weight ratio/ (%)
Composite bullet 55.0 297.5 18.5
Metal bullet 55.0 544.6 10.1
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Research on Behavior of Composite Material Projectile
Penetrate Concrete Target
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HUANG Xi-Cheng”, LI Si-Zhong” , .U Yong-Gang”

(1. Department of Applied Mechanics and Engineering ,
Southwest Jiaotong University ,Chengdu 610031,China;
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Abstract ; Projectiles made of carbon fiber composite material shell and metal warhead have penetrated con-

crete targets at the speed of 336,447 and 517 m/s,respectively. The angles are 0° and 30° between the perpen-

dicular of target surface and projectile axes. The thickness of concrete target is 200 mm and its compression

strength is 30 MPa. The experimental results indicate that the strength of composite material structure is

strong. The composite projectile can go through the concrete target without fiber segregation and breakage.

Given the same size of the projectile, the mass percent of filler is 18. 5% in the composite material projectile,

which is about twice of the metal (density of metal is takes as 7. 8 g/cm?) projectile. Comparing to metal pro-

jectile, little density,high strength composite material projectile can lessen weight,improve charge-weight ratio

of powder and enhance specific damage powder.

Key words: composite material ; penetration; carbon fiber;charge-weight ratio;concrete



