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Experimental Investigation of the Dynamic Fracture Toughness for
Aluminum Alumina Whisker Metal Matrix Composites

Moon-Saeng Kim* Hyeon—-Chul Lee**

ABSTRACT

This paper presents experimental study of the static and dynamic fracture toughness behavior
of a Al-6061 aluminum alloy reinforced alumina(§~A1203) whiskers with 5%, 10%, 15% volume
fraction. The static fracture tests using three-point bending specimen were performed by
UTM25T. And drop weight impact tester performing dynamic fracture tests was used to measure
dynamic loads applied to a fatigue-precracked specimens. The oneset of crack initiation was
detected using a strain gage bonded near a crack tip. The value of static fracture toughness
Kic and dynamic fracture toughness Kia were decided on the basis of linear elastic fracture
mechanics. The effects of fiber volume fraction and loading on fracture toughness were
investigated. The distribution of whiskers, bonding state and fracture interfaces involved in
void, fiber pull-out state were investigated by optical microscopy‘(OM) and scanning electron
microscopy (SEM).

Key Words : 33 3] <A (Static fracture toughness), % 3 ¢AX (Dynamic fracture
toughness), ZX#HAAH (Compocasting), ZFE£BAE (Metal matrix composites)
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Bl 1A 24 (matrix) 22 ¢F0E (Al
6061) & AMBalRen, I BAXY %3 ARuE
Table 33 Table 400 JERNZTH

Table 1. Properties of §-Al;O3 short fiber
Tensile Strength about 1.5 GPa
Modulus of Elasticity 300 GPa
Density 3.3 g/cm3
Melting Temperature 200 T
Whisker Diameter 3 pm
Whisker Mean Length 70 Hm
Aspect Ratio(1/d) 20~ 30

Table 2. Chemical Composition of &-Al203 short

fiber

Composition Al203 Si02 etc.
Rate (%) 96. 1 3.4 0.5
Table 3. Properties of Al-6061 alloy
Tensile Strength 124. 1 MPa
Modulus of Elasticity | about 69 GPa
Density 2.70 g/cm3
Melting Temperature 582~649 C

Table 4. Chemical Composition of Al-6061 alloy
(wt, %)

Composition
Rate (%)

Al
97.9

Mg
1.0

Si
0.6

Cu
0.25

Cr
0.25
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Fig. 1 Schematic illustration of compocasting
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Fig.2 Schematic illustration of hot pressing
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Fig.3 Schematic illustration of changes in prin-
cipal strains and in fiber orientation
distribution during compression of a
specimen
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Atk

AAY o} % chol(die) = (.5m Foj9 EAolE
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S30C) & FABER IAAAGY. dhol(die) RFde
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g2t ARse] died) BERZ nFAFeH, 27le VIR
(65mm, FA 30mm, Fol 100mm@ ZR(S45C) B
AFetdt. a2ln orld &% @) {velocity
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Fig. 8 Static fracture test diagram
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Table 5o Jehfgich

Teble 5. Yield Strength of Al-606] metal matrix

composite
Vi Al-6061 5% 10% 15%
Value (MPa) | 121.4 142 188.3 | 258.1
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ANE olgsled ZRIEE(5%, 10% 15%) o =t
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Fig.9 Dynamic fracture test diagram
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