
A B S T R A C T 

THE BROAD AIM OF THIS RESEARCH PROGRAMME WAS TO UNDERSTAND THE HIGH 

TEMPERATURE CREEP BEHAVIOUR AND MICROSTRUCTURES OF TWO GLASS CERAMIC COMPOSITE 

SYSTEMS. 

THE MAJOR DIFFERENCE BETWEEN THE TWO TYPES OF GLASS CERAMIC COMPOSITES ARE 

THE MATRIX COMPOSITIONS AND THE FIBRE ORIENTATION IN THE MATRIX. LITHIUM 

ALUMINOSILICATE (LI20 - AI2O3 - 4SI02) GLASS CERAMIC (LAS) IS UNI-AXIALLY 

REINFORCED AND CALCIUM ALUMINOSILICATE (CAO - AI2O3 - S1O2) GLASS CERAMIC 

(CAS) IS BI-AXIALLY REINFORCED WITH SIC (NICALON) FIBRE. 

CREEP TESTS WERE CARRIED OUT UNDER AN AMBIENT AIR ATMOSPHERE IN FOUR POINT 

BENDING CONFIGURATION. ALL THE CREEP TESTS WERE PERFORMED IN THE TEMPERATURE 

RANGE 950 - 1200°C AND IN THE STRESS RANGE 70 - 250 MPA. 

SCANNING ELECTRON MICROSCOPY (SEM) STUDIES OF AS RECEIVED SAMPLES WERE 

CONDUCTED AND IT WAS OBSERVED THAT THE FIBRE VOLUME PERCENTAGE WAS ABOUT 30% 

IN BOTH COMPOSITE MATERIALS. AVERAGE DIAMETER OF A FIBRE WAS ABOUT 10 \xm AND 

GRAIN SIZE OF THE MATRIX WAS VERY SMALL (LESS THAN 1 UM). 

IN ADDITION TO THE MICROSTRUCTURE, THE CRYSTALLIZATION BEHAVIOUR OF LAS GLASS 

CERAMIC WAS STUDIED INDIRECTLY BY MEASURING THE A.C. IMPEDANCE OF THE MATERIAL. 

A SHARP VARIATION OF THE RESISTIVITY IS OBSERVED AT 625°C. THIS TEMPERATURE IS 

EXPECTED TO BE THE GLASS-TRANSITION TEMPERATURE OF THE MATERIAL. 

OBSERVED STRESS EXPONENT VALUES ARE CLOSE TO ONE FOR BOTH MATERIALS AND THE 

ACTIVATION ENERGY FOR THE CREEP DEFORMATION IS AROUND 250 K J MOL"1. THIS 

INDICATES THAT A DIFFUSION ASSISTED MECHANISM IS RESPONSIBLE FOR THE CREEP 

DEFORMATION OF BOTH COMPOSITE MATERIALS. 



A clear increase of the activation energy is observed in heat treated composite 

samples. This could be due to the change of phases in the interface resulting in a 

change of the interfacial sliding resistance during the heat treatment. 

Acoustic emission signals of microcracks during a bending test of the composite 

materials were obtained. These results give us information about toughening 

mechanisms of the composite material and the change o f mechanical properties of 

the fibre-matrix interface due to the heat-treatment. 




