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Small thermal fatigue crack propagation behavior of sprayed
Al-Si/SiC, composite for brake disc
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Abstract: The thermal fatigue (TF) crack propagation behaviors of sprayed Al-Si/SiC, was studied in the temperature
range of 450 ‘C to room temperature using V-notch plate specimens. Optical microscopy (OM) and scanning electron
microscopy (SEM) were used to examine the damage mechanism of thermal fatigue. The results show that almost all the
primary fatigue cracks at elevated temperatures initiate at V-notch. The crack in test sample before heat-treatment prefers
to occur and the crack propagation rate is larger than that of the test sample after heat-treatment. The propagation
cracking around Si particles and through Si particles are the principle mechanisms of interaction between Si particles and
crack. The SiC particles play an important role in thermal fatigue cracking. Also, improving the shape and distribution of
Si particles and strengthening the Al/SiC interface can improve the resistance of thermal fatigue crack of composites.
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Table 1 Physical parameters of composite tested
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Fig.1 Geometry shape and dimension of specimen used in

thermal fatigue test (Unit: mm)
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perature/K W10 K (ke K MWm -K)
Al-20%Si 78 2.68 808.3—-827.5 18-19 1041 220
Si 1124 2.33 1985 3.0 1050 5-10(1 100 C)
SiC 420—450 3.20 2973 43 840 10—40(1 100 C)
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Fig.2 Relationship between crack length and thermal cycle
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Fig.3  Relationship between crack propagation rate and
thermal cycle number of sprayed Al-Si/SiC, composite before

and after heat-treatment

Bl 4 npE L, 2 e RBUNEEI S, IR
TROEFWELGT VIR, HEM A AT . AR
RERE, RO RN 2R A RS . BEAh, AE
25~450 CHAMEIA T, WFERIIAT MRS, B
TP UCEII I N, BURER T2 A A AN T (1 S8 A AN S8 AL
BRI MBS, LA S B 10 2 AL Hh T4
P 5 35 A (1 BRI I AR AN [R] 3 B0 1 g T
JEHT o

Fig.4 OM images of thermal fatigue crack initiation and propagation under thermal cycling condition at 25-450 ‘C
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Fig.5 SEM image of thermal fatigue fracture surface of
sprayed Al-Si/SiC, composite
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Fig.6 SEM images of thermal crack and EDS pattern of area
A: (a) Around Si particles; (b) Through large Si; (c) EDS
pattern
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Fig.7 Relationship between Si particle orientation and crack
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particles and matrix
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