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Low-velocity Impact Characterization of Laminated Composite Materials
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Abstract : The composite materials are widely used in the many applications of industry as well as aerospace field
because of their high specific stiffness and strength which benefits the material and provides potential energy savings.
However, composite materials also have a low property about external applied impact. In this paper, impact tests were
conducted on different sample types(glass, carbon and kevlar composite) to obtain information such as absorbed energy
and composite deformation using an instrumented impact test machine (DYNATUP 8250). 3 type samples were com-
pared to experimental results. The data from impact test provided valuable information between the different type-
samples by wet lay up. This paper shows results of that kevlar composite has larger absorption energy and deformation
than others.
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(a) Rolling

(d) Post curing
Fig. 1. Wet lay up.

{(c) Vacuum bagging

Table 1, Mechanical Properties of fibers™

Property Glass Carbon Kevlar
Density(kg/m’) 2546 1799 1439
Modulus(GPa) 72.39 220.63 70.32

Tensile Strength(108mm) 1.37 9.98 207
Break Elongation(%) 4.8 1.4 3.6
Tenacity(GPa) 4.05 31 292
Table 2, Typical Properties of Epon82812)
Property Unit Value
Epoxide Equivalent Weight g/eq 185-192
Viscosity @ 25°C P 110-150
Pounds per Gallon @ 25°C(77°F) Ibs/gal 9.7
Density @ 25°C(77°F) g/ml 1.16
Vapor pressure @ 77°C(170°F) mm Hg 0.03
Specific heat BTU/Ib/I°F 0.5

2. 2 Jt1-’—."— AN
ANHE i
model 8250)2 ©o|-&3}

27, 70eme] Hahzololt), AJH 2%
Eh 262m/s01u1 %_lzz %7_515_32

Agebig B

b Aol

(a) Glass fiber composite

(b) Carbon fiber composite

(¢) Kevlar fiber composite
Fig. 2. Low impact tested specimens,
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Fig. 3. Impact loading,
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Fig. 5. Impact and absorption energy,
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