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Dynamic Behaviors of Metal Matrix
Comiposites in Low Velocity Impact

H.W.Nam*, Gamal A. Aggag***, K.Takahashi*** and K.S.Han **

ABSTRACT

This study has observed that the dynamic behavior of Metal Matrix Composites (MMCs) in low
velocity impact varies with impact velocity.

MMCs with 15 fiber volume percent were fabricated by using the squeeze casting method. The AC8A
was used as the matrix, and the alumina and the carbon were used as reinforcements.

The tensile and vibration tests conducted yielded the tensile stress and elastic modulus of MMCs. The
low pass filter and instrumented impact test machine was adopted to study dynamic behaviors of MMCs
corresponding to impact velocity. Stable impact signals were obtained by using the low pass filter. Impact
energy of unreinforced alloy and MMCs increased as the impact velocity increased. The increase of crack
propagation energy was especially prominent, but the dynamic toughness of each material did not change
much. To show the relation between crack initiation energy and dynamic fracture tonghness, a simple
model was proposed by using the strain energy and stress distribution at notch. The model revealed that
crack initiation energy is proportional to the square of dynamic fracture toughness and inversely
proportional to elastic modulus.
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Table 1. Chemical compositions of Al alloy.

Material | Cu | Si {Mg|Zn| Fe [Mn|Ni| Ti | Pb| Al
AC8A | 1.1112.710.9 |0.12 0.8 | 0.1 ]1.57/0.15]0.04[Rem.

Table 2. Specification of alumina short fiber.

Density {Diameter| Length | Aspect | T.S E
@ | @ | (@) |rilD)| (@) | (@)
ALO; | 33 4 150 38 20 | 310
Carbon | 1.85 16 144 9 18 | 276

Material
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Fig. 1. Schematic diagram of impact test
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