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High Velocity Impact Analysis of Kevlar29/Phenolic Composite Plate

Jeoung-Hee Ahn’, Jin-Hwe Kweon ', Jin-Ho Choi ™

ABSTRACT

Failure of Kevlar29/Phenolic composite plate under high velocity impact of FSP(Fragment Simulation
Projectile) is investigated using a non-linear explicit finite element code, LS-DYNA. Composite laminate and
impactor are idealized by solid element and interface between laminas are modeled by tied-break element in
LS-DYNA. Interaction between impactor and laminate is simulated face-to-face eroding contact algorithm. When
the stress level meets a failure criteria, the layer in the element is eroded. Numerical results are verified by
existing test results.
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Fig. 2 Configuration of FSP(Fragment Simulation Projectile, mm).

Table 1 Material Properties for Keviar29/Phenolic Panel

Young's modulus

E,=FE,=185 [G Pal

E, =640 [GPal: dvuanmic

Poisson's ratio

V= 0.25

Vi = vy = 033

Shear modulus

Gy, = 0.77 [GPal

Gy= Gy = 5.43 [GPa]

Density po= 1.23 [g/cnf;]
X ¥ o= 1350 [MPul
Z = 1200 {MPal
Strength

Sy = 77 [MPa]

8, = Sy = 543 [MPal

Interfaminar normal

315 [MPal

Interlaminar shear
L

9.0 [AIPa]

Table 2 Material Properties for Impactor

Young's Modulus

E o= 207(GPal

Poisson's ratio

v o= (.30

Yield Strength

Vo= 1034.2 [MPal

Hardening Modulus

H= G685A[Pa)
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Fig. 12 Failure of composite plate (t=25 ms).
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Fig. 13 Failure of composite plate (=50 ms).
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Fig. 14 Failure of composite plate (=150 ms).
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Fig. 15 Failure of composite plate (=200 ms).
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