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Abstract

It requires much time and cost to obtain the fatigue crack growth life and fatigue crack growth
path morphology from the fatigue crack growth tests. In this study, the Monte-Carlo simulation
program was developed to predict the fatigue crack growth life and fatigue crack growth path
morphology of metal matrix composites. Fatigue crack growth lives of 5%, 109%, 15%, 20%, 25%
and 309% SiC./Al composites were predicted by using the Monte-Carlo Simulation. And the
fatigue crack growth lives of 259 SiC./Al and Al matrix from Monte-carlo simulation were
compared with fatigue life from experiments in order to verify the accuracy of Monte-Carlo

simulation program.
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Table 1 Input data of the Monte-Carlo simulation program
Stress amplitude( o) |
Al matrix i 52.47 MPa S. L. F. at fracture(JK,) 10 MPa,m
SiC, /Al | 6649 MPa
Width of specimen(W) } 30 mm Average of m(u,) ‘ 2.936
Thickness of specimen(t) 3 mm Standard deviation -
547
Initial crack length(a,) 2.6 mm of m(gn)
Crack length at fracture(a,) m of vertical crack 5.446
Al matrix 9.77 mm !
C of vertical crack 2.408E-9
A type of SiC./Al 6.48 mm |
B type of SiC,/Al 762mm
Aof C=AxB" 1.431E-9
C type of SiC,/Al 5.91 mm
Average of SiC, /Al 7 mm | B of C=AxB" 0.307
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Table 2 Comparison the fatigue test results with the Monte-Carlo simulation results in the Al matrix and

SiC./Al composite

[tem Fatigue test result Simulation result .
. ' Difference
Material \ (average) (average)
N 168,000~ 667,000 450,000~ 805,000 s
s atr Z,
matnx (571,500) (584.000)
425,500~ 640,000 379,000~ 600,000
A type of SiCy/Al i ’ —70,000
ype of SIiC (528,000) (458.000) !
4,000~ 582,600 523,000~ 714,000
B type of SiCy/Al 462,100
ype ot o1 (568.,400) (630,500)
347,000~ 599,000
" type of SiCy/Al 453,300 57,300
C type of S (396.000) !
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