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Impact Resistance Properties of High Strength Fiber-Reinforced
Composites According to Types and Amounts of Fibers
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The purpose of this study is to investigate the effects of types and amounts of fibers on the compressive strength and
tensile behavior high strength fiber-reinforced composites under a static load and impact resistance properties of composites
under a high-velocity projectile impact load. Three kinds of mixtures were designed and specimens were manufactured.
compressive strength, uniaxial tension, and high velocity projectile impact load tests were performed. Test results showed
that the amount of fiber has a greater effect on the tensile strength and tensile strain capacity than the compressive
strength, and the tensile strain capacity was improved by using hybrid fibers. It was also found that the amount of steel
fiber had a great influence on the impact resistance capacity of panels. Although the impact resistance capacity of panels
could be improved by using hybrid fibers, the difference of impact resistance capacity between specimens was found to be
larger than the case of use of single fiber.
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Table 1. Mixture proportion of matrix

Binder . . . . Fiber(vol.%)

Name Water/ Filler/ Sand/ EA'/ SRA'/ SP/ AF/

Cement | Silica fume | Binder Binder Binder Binder Binder Binder Binder ;tt?:rl PO]yE;iilene

M-S0.3 0.80 0.20 0.19 0.24 0.88 0.06 0.008 0.023 0.0006 0.3

M-S1.5 0.80 0.20 0.19 0.24 0.88 0.06 0.008 0.023 0.0006 1.5

M-H1.5 0.80 0.20 0.19 0.24 0.88 0.06 0.008 0.030 0.0006 1.0 0.5

" EA: Expansive admixture, SRA: Shrinkage reducing agent, SP: Superplasticizer, AF: Anti-foamer
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Fig. 2. Setup for high velocity projectile impact test: (a) installation
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Table 2. Failure pattern of each mixture after the impact test

Front

M-S0.3

M-S1.5

M-HL.5

Table 3. Damage patterns

i Main damaged area(%
Name Penctration (%) Mass loss(%)
depth(mm) Front Rear
M-S0.3 Perforation 6.0 28.8 5.28
M-S1.5 9.61 6.4 25.1 0.97
M-H1.5 9.60 43 30.7 2.92
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