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Abstract

sion (AE) was introduced to analyze the variations of AE accumulative energy during monotonic tensile test. The micro-

C/SiC composites fabricated by isothermal chemical vapor infiltration were heat-treated. Acoustic emis-

structures were examined by scanning electronic microscope (SEM). The results indicate that, for the thin interlayer C/
SiC, its tensile strength is close to the initial one after heat treatment at 1 500 °C, but tensile strengths of the composites
can be increased after heat treatment at 1 700°C and 1 900°C. With the increase of heat treatment temperature, tensile
stresses increase significantly and modulus decrease gradually. For the thick interlayer C/SiC, tensile strengths have lit-
tle changes and tensile stresses increase obviously but modulus decrease gradually after heat treatment at 1 500°C and 1
700°C , while tensile strength and strain begin to decrease but modulus has little change after the same heat treatment at
1 900°C. Heat treatment remarkably improves the toughness of C/SiC composites. The fracture work and AE accumula-
tive energy increase obviously after heat treatment. For the composites with thin interlayer, the fracture mechanism va-
ries from brittle mode to toughness one, and for the composites with thick interlayer, the toughness is further enhanced.

Key words

C/SiC composite, Heat treatment, Tensile properties, Acoustic emission
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Fig.1 Schematic of tensile test specimen
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Fig.2 SEM photographs of microstructure of composites
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Fig.3 Effect of heat treatment on tensile stress/strain curves of composite
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Tab.1 Tensile mechanical properties and AE energy of composite S, and S, before and after heat treatment

Composite HTT* Tinsile stress/ MPa 'Eensﬂc strain/ % 7Modulus/ GPa Frziture work/MJ-m~  AE tilergy/ x10*mV? -s7!
o Stdev e* Stdev E* Stdev w* Stdev E* Stdev
Si RT* 139 18.8 0.238 0.035 99.8 7.6 20.8 6.0 27.8 3.5
Sy, 1500 141 7.90 0.349 0.032 63.7 1.2 29.7 5.3 97.4 10.6
Si3 1700 184 12.5 0.502 0.086 52.5 5.4 61.3 3.4 122.8 15.4
Si4 1900 199 13.2 0.610 0.080 51.5 8.8 77.8 12.8 165.2 12.0
Sy RT* 238 12.5 0.580 0.045 91.4 19.3 84.7 12.9 104.1 36.2
S, 1500 240 13.0 0.756 0.133 64.6 7.1 111.4 29.4 156.3 31.8
Sy3 1700 244 15.8 1.122 0.064 49.0 5.8 144.4 25.9 145.0 13.4
Sys 1900 221 5.30 0. 801 0.072 50.9 4.3 111.8 10.2 139.7 18.2
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Fig.4 SEM photographs of 2D C/SiC composites S, before and after heat treatment
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Fig.5 SEM photographs of 2D C/SiC composites S, before and after heat treatment
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