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Fatigue Life Prediction of Short Fiber Reinforced
Metal Matrix Composites

H.U. Nam®, J.K. Jung®, J.I. Song® and K.S. Han*

ABSTRACT

Metal matrix composites(MMCs) have emerged as a class of materials capable of advanced
structural, aerospace, automotive applications. These alternatives of conventional materials
provide the specific mechanical properties necessary for elevated and ambient temperature ap-
plications.

AC2B alloy reinforced with 15vol. % of Saffil-Al/Al,O4 fiber was fabricated by squeeze in-
filtration method. Mechanical properties of Al/Al, O3 composites and matrix alloy were inve-
stigated and also their fatigue life was predicted.

Tensile test was performed at room temperature. Tensile properties such as young’s modulus
and UTS were improved up to 16% and 4% respectively by the addition of reinforcements.

Load controlled fatigue tests were performed using a tension-tension loading, A sinusoidal
waveform with frequencies of 2 to 10Hz was used. Fatigue life was predicted using modified
fatigue life prediction equation(MFLPE) and S-N curve. Both predictions show good agreements
with experimental data.

Fatigue strength of Al/Al, O3 composites and matrix alloy were about 194MPa and 176MPa,
respectively. The deformation of a matrix alloy have occurred at the beginning of fatigue and
at the end of fracture. But composites were deformed at the beginning of fatigue. The cyclic
hardening phenomena of both matrix and composite showed at all stress levels.
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Table 1. Chemical compositions of AC2B Al alloy
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Table 2. Mechanical property and heat treatment condition of AC2B Al alloy

Material Mechanical Properties Heat Treatment Condition(T6)
ACZB T.S.(MPa) | Elong.(%) | Hardness(HB) | Solution H.T.(C) Aging H.T.(C)
245 min 1 min 20 500C for 10hr 160C for 6—12hr
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Table 3. Specification of alumina short fiber
Material Density(g/cm?) | Diameter(mm) | Length(mm) |Tensile Strength(GPa)| Modulus(GPa)
AL Og (Saffil) 3.3 3.0 100 2,01 310
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Table 4. Estimation of constant and fatigue life prediction equation

. MFLPE1 S-N Curve
Material
M P B C k d
148. 27 1.475 0.0301 0.109 1.365 0.140
AC2B 0.030119.17
N =1{148.27 [1. 0122~ (q)® %01} q=1.365log N+0,14
AUALO 173.26 1.425 0.0318 0.116 1.382 0.136
258 N={173.26 [1.011 (q)*®318]}*® q=1.382log N+0.136
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(a) unfatigued surface(stress level : 0.8)

(b) fatigued surface(stress level : 0,8)

Fig. 8. Fracture surface of AC2B alloy after fatigue test
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