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Study on uniaxial tensile strength-of unidirectional ceramic
matrix composites
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Abstract: "\ A study on uniaxial tensilestrength of the unidirectional ceramic matrix com-
posites was presented ‘in this paper using” micromechanical approach. The shear lag model
was used to obtain the micro\stressfield of the damaged composites. The statistical matrix
cracking model and fracture mechanics interface debonding criterion were used to determine
matrix crack spacing”and interface debonding length. After the saturation of matrix crack-
ing, the fiber failure probabilities and fracture locations during tensile loading were deter-
mined by fiber statistical failure model based on the assumption that fiber strength is subject
to Weibull distribution, and the loads carried by the broken and intact fibers meet the global
load shearing criterion. T he composites can no longer support the applied load when the to-
tal force supported by broken and intact fibers reaches its maximum. The effects of matrix
Weibull modulus and characteristic strength, fiber/ matrix interface shear stress and inter
face debonding energy, fiber Weibull modulus and characteristic strength on fiber failure and
the tensile strength of ceramic matrix composites were discussed. The predicted results a

gree well with experimental data, proving the efficiency of the present model.
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1
Table 1 Material property data for unidirectional ceramic matrix composites
SiC/LAS  SiC/LAS  SiC/LAS
SiC/ 1723 SiC/ CAS'™®! SiC/ CAS®™ SiC/Borosilicate
(me=3.8) (ms=3.9) (m=3.1)

Ei/ GPa 193 193 193 190 200 195 230
E./GPa 83 83 &3 88 97 98 60

Ve 0.46 0. 44 0.44 0.45 37 35 31

ri/ Bm 8 8 8 6.25 7.5 7.5 8

ai/ 10-6°C-! 4 4 4 3.1 4 4 3.1
a,/ 10-6C-! 1 1 1 4.36 5 5 3.25

At/ C - 1000 - 1000 - 1000 - 1000 - 1000 - 1000 - 1000

Cu/(J* m™?) 20 20 20 20 25 25 20

Gl () m™?) 0.2 0.2 0.2 0.2 0.4 0.4 0.8

My 5 5 5 5 5 5 5

0,/MPa 460 440 440 345 220 185 220

T,/ M Pa 2.5 2.5 2.5 30 15 12 7.6

my 3.8 3.9 3.1 4 36 4 4

0,/GPa 1.58 1. 47 1.45 1.5 2.0 2.0 1.8
O/ MPa( 753 670 680 680 430%30 420 512
O/ MPa( 768 694 683 709 502 440 550
! % 2 3.6 0.44 4.3 9.1~ 16.7 4.76 7.42

4 >
4) :
SiC/ ; >

’

LAS, SiC/ 1723, SiC/ CA S, SiC/ Borosilicate
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