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AR HA
Statistical Analysis of Fatigue Crack Growth Properties for Silicon
Carbide Particles Reinforced Metal Matrix Composites

ABSTRACT

The silicon carbide particles reinforced aluminium 6061(SiCp/A€) composites are generally
known have wild range of applications from automobiles to airospaces. But, by the results of exist-
ing study for SiCp/Af composites, there are reports that the fatigue life of SiCp/A# composites
has improved than A¢ matrixes and has not improved then A¢ matrixes.

Consequently, in order to perform the reliable life prediction for SiCp/A#, the properties of
probability distribution of fatigue crack initiation life & fracture life, crack growth length in con-
stant number of cycles, crack growth rate in constant stress intensity factor range and m & C
value in Parig’s fatigue crack growth law and the estimation of statistical parameters have been
evaluated by the statistics method.

Fa7]<go] : SiCp/Af composites(SiCA} ‘.‘.'r'_7o~" Al EgA=5), Al 6061 matrixes(6061 <Fu]
¥ R2A)), Fatigue life(®241), Fatigue crack growth behavior(Z2Fd2 A A
%), Probability distribution(&-8322), Statistics(ZAg}H) :
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Table 1 Chemical composition of the A¢
6061-T6 alloy

Composition, wt.%
Al | S | Cu |Mg|Cr[Mn| Zn

A26061(97.91 0.6 [0.28| 1.0 { 0.2 | 0.02 | 0.02

Table 2 Mechanical properties of the SiCp/
A€ composite and A 6061

Material [Orientatic Proof stress|Tensile strength{ Elongation
n

(MPa) (MPa) (%)

L 287 331 105
SiCp/A ¢
/Al 74 301 85
A 06061 L 280 316 9.6

T 287 305 10.5




132 VAT - & -AAF

sl e AYstdn, e 10Hz2 9%
A 83, LS Jo=525MPa(2a=
5mm, AK=4.65 MPaJ/m )9 UAHS 3}
H2FdAd 489S p3sian

AL6061 2 SiCp/AL ¥ AFY B4 =,
dEe A%y BA Y gioz IRy H
A g olF] FEAEVGoz A7)
o ojefgo] ATt webrd BW #=Zelt He
2 AEH F24ML VFez &-HHey -4
Z 4REdA HZE7E AF st 5006712
g 7tk B8 #Br|BolA 1/100mm7tA| &
e 7153 OSM(optical scale meter)-& o4&
sl HELCE ZASA.

Tgdol= ATHHEY FAME 7|He= 27
dF =X (a=2.5mm)e] FEH F7}F (I

Detail of part A I PR

14
3

N
\V ™

110

(Demension . mm) t=3.6

Fig.1 Geormetry of specimen

« AlBO&1
10F - SICo/Al

Fatigue crack length, a (mm)
[+]
T

“r .a,aﬂi'b;%; K
.J.hﬂﬂ%!’ﬁ!a

Q 1 2 3 4 5 B 7 8 9 10
Number of cyclas, N (x10° cycle)

Fig.2 Relation between fatigue crack length
(a) versus number of cycle(N) at 4
parts for A26061 and SiCp/ Aé
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Fig.3 Relation between fatigue crack growth
rate, da/dN versus stress intensity fac-
tor range, K and 95% confidence in-
terval for AZ6061 :
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rate, da/dN versus stress intensity fac-
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Fig.5 Log-normal distribution ploté of fatigue
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