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AE Signal Pattern for SiC/SiC Ceramic Matrix Composites
by Fiber Reinforced Direction

J. W. Kwon and Y. T. Lee

ABSTRACT

The dependence of reinforced fiber direction in woven SiC/SiC ceramic matrix composites,
using injection molded SiC/SiC and SiC/CVI-SiC were examined under slow speed(0.02 mm/min)
tensile test with acoustic emission and strain measurement. It was found that the AE source
location method, carried out by using the first arrival wave velocity, can be used effectively to
locate fracture points. Based on amplitude distribution analysis, it can be deduced that the
amplitude of AE events correspond to fracture mechanism i.e., matrix cracking, debonding, fiber
pullout, fiber filament breaking, fiber bundle breaking. The dependence of fiber direction was not
exist in SiC/CVI-SiC during the tensile test, But it was so important factor in injection molding
SiC/SiC.
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Fig. 1. The geometry of woven Structures in (a)
Du Pont and (b) Nicaloceram.
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Fig. 2. The block diagram of measurement system.
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Table 1. Mechanical properties of woven fiber
reinforced SiC/SIC ceramic matrix

composites
Nicaloceram | Du Pont

Fiber Volum Fraction (Vol %) 40 40
Fiber Filament Radious (pm) 7 7
Fiber Yount's Modulus (GPa) 220 220
Composites Young's Modulus (GPa) 56.2 2449
Bulk Densities (10/Kg/m?) 19 23
Porosity (Vol %) 2.7 10
Tensile Strangth (MPa) 82 162
Interlaminer Shear Strangth (MPa) 15 2
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Table 2. Elastic modulus of composites obtained by

elastic wave and stress-strain
relationship
Elasticity of Composites(GPa)
%}{ a;glémv%vf by Stress-Strain
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Fig. 8. The stress-strain curve of various SiC/SiC
during tensile test.
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Fig. 4. The side view of specimens after final
fracture.
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Fig. 5. Continued.
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strain during tensile test.
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Fig. 8. Profile and fractographies of Du Pont with different fiber direction after final fracture.
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Fig. 9 Schemetic representation of the fracture mechanism of SiC/SiC ceramic matrix composites.
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