
199

Index

a
aero-engine core engines 29
𝛼-Al2O3 15
alumina matrix oxide/oxide composites

15

b
BN interphase oxidation 8

c
ceramic-matrix composites (CMCs)

aero-engine core engines 29
BN interphase 21
characteristics of 29
combustion chamber and

high-pressure turbine
components 161

cross-ply CMCs 122–124
cross-ply C/SiC composite

131–135, 144–155
C/SiC and SiC/SiC composites

193–195
cyclic loading/unloading/fatigue

hysteresis behavior of 110
at elevated temperature in air

atmosphere
1000oC 172–175
1200oC 175–178
1300oC 178–184

at elevated temperature in intert
atmosphere 167–172

at elevated temperature in steam
atmosphere

1000oC 185–187
1200oC 187–191

experimental investigations
fatigue hysteresis-based damage

parameters 46–51
first matrix cracking stress 42–43
matrix cracking density 43–46

fiber/matrix interface shear stress
30, 110, 111

fiber-reinforced CMCs 29
first matrix cracking stress 31
fracture modes of monolithic

ceramics 1
high quality and high temperature

properties 29
hysteresis theories 112–118
interface damage law

at room temperature 163–167
interface effects

sliding resistance 19
thermal misfit stress 19

interface properties, effects of
fatigue hysteresis-based damage

parameters 32–33, 39–41
first matrix cracking stress 31,

33–36
matrix cracking density 31–32,

36–38
theoretical analysis 31–33

life prediction model
at elevated temperature 89–100
at elevated temperatures in

oxidative environment 77–79
experimental investigations

79–89
at room temperature 74–77,

79–89

Interfaces of Ceramic-Matrix Composites: Design, Characterization and Damage Effects,
First Edition. Longbiao Li. © 2020 WILEY-VCH GmbH.



200 Index

ceramic-matrix composites (CMCs)
(contd.)

theoretical analysis 73–79
matrix cracking density 32
monolithic ceramic and

fiber-reinforced 1, 2
non-oxide CMCs 3–13
oxide/oxide composites
𝛼–Al2O3 15
Al2O3 and Al2O3-SiO2 ceramic

fibers 14
environmental stability 13–17
fracture behavior of 15
fugitive coating 16
LaPO4 15
matrix materials 15
PIP 8HSW Nextel 720/alumina

composite 16
properties of 14
2D Nextel 610/ Al2O3-SiO2

composite 16
2D Nextel 720TM/alumina

composite 17
PyC interphase 20–21
research and application of 29
shape, location and area of hysteresis

loops 162
stress-strain hysteresis loop 109
temperature, oxidation, and fiber

preforms 192–193
tensile damage and fracture process

experimental investigations
66–71

fiber failure, interface and fiber
oxidation 58–59

fiber strength, effect of 64–65, 67
fiber Weibull modulus, effect of

65–66
interface debonding 57, 58
interface shear stress, effects of

62–64
matrix multicracking 56–57
pre-exposure temperature 60–61
pre-exposure time, effects of

61–62
stress analysis 54–56
tensile stress-strain curves 59–60

theoretical analysis 52–60
2.5D C/SiC composite 135–138,

149–155
2D CMCs 124–127
unidirectional CMCs 118–123
unidirectional C/SiC composite

129–131, 138, 140–142
unidirectional SiC/CAS and SiC/SiC

composites 30
unidirectional SiC/CAS composite

142–144
unidirectional SiC/CAS-II composite

144, 145
cooling methods 1
cross-ply ceramic composite 131
cross-Ply C/SiC composite 131,

133–136
CVI Hi-Nicalon SiC/SiC composite

11

e
Embrittled fibers 8
energy-disspipating mechanism 110
Evans–Zok–McMeeking model 80,

84, 89, 93, 96, 100
experimental fatigue hysteresis

dissipated energy 174, 179

f
fatigue hysteresis behavior 129
fatigue hysteresis dissipated energy

139, 140
versus cycle number curves 168

of cross-ply SiC/CAS composite
167

of 2D SiC/SiC composite 171,
173, 175

of unidirectional SiC/CAS
composite 165

fatigue hysteresis loops 119, 121, 123,
125, 129, 131–134, 136, 137

fatigue stress ratio 11, 122, 142, 149,
151

Fatigue tests 11, 13, 16, 17, 172, 175,
178, 180, 185, 187

fiber axial stress distribution 113–118



Index 201

fiber/matrix interface shear stress
29–31, 42, 54, 110, 127, 161, 162

fiber-reinforced CMCs 1, 2, 21, 29–31,
51, 59, 71, 79, 100, 112, 155

fiber Weibull modulus 31, 59, 60, 65,
66, 68

F414 turbofan 161

g
gas turbine efficiency 1
GEnx aero engine 161
Global Load Sharing criterion 58

h
Hutchinson–Jensen fiber pull-out model

110
hysteresis dissipated energy

vs. interface shear stress diagram
164

i
infrared pyrometers 118
interface shear stress 84

vs. cycle number curve 165, 167,
171–173, 175

interface slip mechanism 110
interface wear process 111, 161

l
LaPO4 15

m
matrix cracking density 31–32,

36–39, 43–46, 57, 100, 103
matrix Weibull modulus 57
micromechanics approach 30, 72, 100
MI Hi-Nicalon SiC/SiC composite 4,

7, 11, 12
Mullite (3Al2O3-2SiO2) 15

n
Nextel 312 14
Nextel 610 14–16
Nextel 610/Al2O3 composite 15, 16
Nextel 550 fiber 14
Non-oxide CMCs 2–13, 21

o
oxidation embrittlement 3, 13

p
PIP 8HSW Nextel 720/alumina

composite 16
PIP SiC/SiC composite 11, 12
prepreg-MI SiC/SiC composites 4, 6
Pryce–Smith model 110
PyC interphace ression 162
PyC interphase 9–11, 19–22, 93, 96,

100, 103, 111, 162

s
sapphire/LaPO4/alumina composite

system 15
shear-lag model 54, 56, 114
SiC/PyC/borosilicate glass composite

19
SiC/SiC composites

with BN interphase at room
temperature 6

degradation behavior of 13
with different fiber preforms 7
oxidation heat-treatment of 8
radial stress 9

stress-strain hysteresis loops 9, 100,
110, 112, 118, 120, 123, 125

t
theoretical fatigue hysteresis dissipated

energy
vs. interface shear stress curve of 2D

SiC/SiC composite 174, 179
thermal misfit stress 19
thermal residual stress (TRS) 19, 57
3D C/SiC composite 66, 67, 76, 89, 92,

100, 102, 110
3D tyranno SiC/[Si-Ti-C-O] composite

11
2D C/SiC composite 68, 80, 84, 93, 96,

109–112, 155, 162, 193, 195
2D CVI Nicalon SiC/SiC composite 9,

10



202 Index

2D CVI SiC/SiC composite
oxidation of fatigue beahvior of 11
tensile and fatigue behaviour 10

2D CVI Sylramic-iBN/BN/SiC
composite 12, 13

2D Hi-Nicalon SiC/SiC composite 4,
7, 11, 12, 42, 49, 54

2D MI Sylramic-iBN/BN/SiC composite
12, 13

2D Nextel 610/Al2O3-SiO2 composite
16

2D Nextel 720-alumina composite 17
2D SiC/SiC composite 167, 187

fatigue hysteresis loops area of 109
2D Sylramic-SiC/SiC composite 46
2D Tyranno-SiC/SiC composite 46, 50
2.5D C/SiC composite 89, 96

two-parameter Weibull distribution
56, 72

two-parameter Weibull model 73

u
unidirectional C/SiC composite 60,

70, 79–81, 129, 131, 138–142,
155

unidirectional SiC/CAS-II composite
118, 119, 121, 123, 144, 145,
162

v
Vagaggini’s hysteresis loops models

111, 162
Vagaggini’s unidirectional hysteresis

loops models 110


