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ABSTRACT

This study investigated Kevlar fabric impregnated with shear thickening fluid (STF). The STF performance
was assessed by comparing bullet-proof characteristics of STF impregnated and pure Kevlar material. The
analysis employed a circular steel ball as the nominal warhead, and bulletproof characteristics were evaluated
by the warhead residual velocity. Various initial velocity conditions were employed, with different bulletproof
characteristics apparent for each velocity region. The results of this study provide effective data for future

bulletproof material design and application.
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Fig. 3 FEA model for collision analysis

Table 1 Material properties of steel ball

Properties Value
p (kg/m’) 7830
specific heat (J/kg-C) 477
E (MPa) 2.1e5
initial yield stress(MPa) 792
hardening constant(MPa) 510
hardening exponent 0.26
strain rate constant 0.014
thermal softening exponent 1.03
melting temperature 1519.9
bulk modulus(MPa) 1.59¢5
shear modulus(MPa) 8.18e4
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Table 2 Material properties of Kevlar fabric

Properties Value
p (kg/m’) 1440
Eu (MPa) 18.75
E» (MPa) 18.75
Es; (MPa) 2.03
G2 (MPa) 0.380
G2 (MPa) 0.046
Gi; (MPa) 0.046
Viy 0
Va3 0
V31 0
Strength x=y (MPa) 840
Shear Strength xy MPa) 190
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Fig. 4 Kevlar laminate penetration analysis
of steel ball
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