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Microstructure and mechanical properties of
AlN/cordierite-based glass-ceramic composites
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Abstract: AlN/cordierite glass-ceramic composites were prepared by vacuum hot-pressing process. The relative density,
flexural strength and fracture toughness of the composites as a function of the content of AIN and sintering temperature
were investigated. The mechanical properties and microstructure of the composites were also studied. The results show
that the relative density of the samples decreases slowly with the addition of AIN. The flexural strength and fracture
toughness of the samples increase with rising firing temperature. However, they increase firstly and then decrease with
increasing AIN content. The flexural strength and fracture strength of the composites doped with 40%AIN(volume
fraction) reach 212 MPa and 3.04 MPa'm'?, respectively. XRD analysis indicates that no chemical reaction occurs
between the cordierite-based glass matrix and AIN particles, which suggests that the glass matrix have excellent chemical
compatibility with AIN particles. The main strengthening mechanism is load transfer. And the main toughening
mechanisms are deflexion, divarication and transfixion as well as AIN particles pulling out.
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Table 1 Composites of AlN/cordierite-based glass-ceramic

samples(mass fraction, %)

Sample AIN Cordierite glass
ACO 0 100
ACl1 10 90
AC2 20 80
AC3 30 70
AC4 40 60

ACS 50 50

#4: 820 °C, 8 min, 20 MPa; 900~1 100 ‘C, 30 min,
40 MPa.
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doped with 40% AIN as function of hot-pressing temperatures
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