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m-planes, 164

acceleration, 5
aerobatics, 5
aerodynamic forces, 2
ailerons, 1

aircraft, 1

airfoil, 2, 3

Airy stress function, 48
aluminum, 1, 45
aluminum alloy, 134
amplitude, 166

angle of attack, 3
angle of incidence, 4
angle of rotation, 84
angular velocity, 157
anisotropic, 40
antisymmetric, 145
areas, 12

austenitic steel, 176
axial displacement, 88

banked turn, 6
Bauschinger effect, 44
beam, 1

bending, 100

bending moment, 3, 107
bending stiffness, 76
bi-axial stress, 160
body force, 12

boom analysis, 121
boron, 161

brittle failure, 159
brittle material, 172
buckling, 136

buckling mode, 137, 146
bulkhead, 1, 70

cantilever, 2, 35, 141

carbon fibers, 45

Cartesian, 11

Castigliano’s first theorem, 54
Castigliano’s second theorem, 54
center of twist, 88, 115
centimeters, 104

centrifugal, 5

centripetal, 6

centroidal coordinate, 92

channel section, 94

circular shaft, 79

Clapeyron’s theorem, 55

coil spring, 78

column matrix, 14

column vector, 14

columns, 145

combined bending and twisting, 126
compatibility equation, 33
complementary energy function, 56
complementary potential energy, 63
components, 19

composite, 1, 40

control surface, 2

coordinate, 12

crack propagation, 172

cracks, 169

creep, 168

critical buckling load, 138

critical load, 136, 144

critical stress intensity, 174

cruise condition, 8

CSRD assumption, 81

cubic, 26

curvature, 18, 147

cut-out, 126

cyclic loading, 166

cylindrical, 11

deflections, 50

degrees of freedom, 67
determinant, 26, 144, 153
differential equation, 15, 93, 137
differential operator, 16
dihedral angles, 3
dilatational energy, 165
Dirac delta function, 108
displacement gradients, 29
displacement vector, 28
distortion, 79

distortion energy, 164
disturbing moment, 135
dive, 5

dot product, 29
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double-angle relations, 21
drag, 3, 4

ductile failure, 163
Dugdale, 175

dummy load, 64

dynamic stability, 154

eccentricity, 136

effective crack length, 175
effective Young’s modulus, 35
eigenvalue problem, 26, 137
eigenvector, 27

elastic body, 17

elastic—linear hardening, 44
elastic—perfectly plastic, 44
electrical current analogy, 117
elementary beam theory, 35, 58, 100
Elliptic integrals, 148

Elliptic lift distribution, 107
empennage, |

empty weight, 8

endurance limit, 167

energy dissipation, 175

energy methods, 50

energy release rate, 174
engineering shear strain, 31
engineering strain, 42
enthalpy, 53

entropy, 173

epoxy/fiber, 40, 45
equilibrium, 4, 135
equilibrium equations, 15, 106
Euler beam, 145

Euler hyperbola, 138

Euler’s theory of buckling, 138
Euler-Bernoulli theory, 100
exponential decay, 126

facet, 11

failure envelope, 159
fatigue, 166

fatigue crack growth, 175
finite element method, 68
flanges, 98

flaps, 8

flexibility, 53

flexure, 100

flutter, 155
force—displacement relation, 52
Fourier coefficients, 141
frames, 70

frequency, 157

fuselage, 1

g-factor, 6

generalized function, 108
generalized Hooke’s law, 33
geometric nonlinearity, 78
geometry, 19

glass, 161

glass fibers, 45

Goodman diagram, 167
graphite, 161
Green-Lagrange strain, 30, 47
gust, 6,9

hexagon, 164
homogeneous equations, 26
Hooke’s law, 33

hydrostatic stress, 163

I-beams, 2

imperfect beam, 140
inclined plane, 12

infinite plate, 171
intermetallic composites, 161
internal energy, 53

invariant, 21, 22, 26

Irwin, 175

isotropy, 34

jet engine, 168
Jones, 41

Lagrange multiplier, 26
lamina, 41

laminate, 41

laminate properties, 43
landing gear, 1

large strains, 30

level flight, 4

lift, 3

lift coefficient, 4

load factor, 5
longerons, 1

Macaulay bracket, 108
maneuvers, 5

Mathematica, 150
mathematical shear strain, 31
mathematical strain, 42

matrix, 14

maximum principal strain theory, 160
maximum principal stress theory, 159
maximum shear planes, 23
mean radius, 81

mean stress, 21

mechanical strain, 38

Mindlin, 38

Mode I, 169

Mode 11, 169

Mode 111, 169
modulus-weighted centroid, 101
Mohr-Coulomb theory, 160
Mohr’s circle, 23, 25, 32
moment, 16

multicell tube, 83

NACA, 3
NACAO0012 airfoil, 158
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Neuber tubes, 90
neutral axis, 101

neutral equilibrium, 135
Newton’s second law, 5
nodal displacements, 77
node, 138
nondestructive, 141
nonhomogeneous, 40
nonlinear spring, 54
normal strain, 29
normal stress, 13
normalization, 27

octahedral planes, 46
off-diagonal elements, 17
open section tubes, 85
optimization, 8
orthogonal, 11, 27, 40
orthotropic, 40, 45
orthotropy, 40
oscillations, 155

Palmgren-Minor rule, 167
parabolic, 36
parallelepiped, 15, 16
parallelogram, 74

Paris, 176

plane stress, 18

plastic deformation, 44, 138
polar coordinate, 48, 169
polar second moment, 57
polycrystalline, 40
post-buckling, 147
potential energy, 145
pre-preg, 41

pressure, 3

primary creep, 168
primary warping, 89
principal axes, 103
principal coordinate, 103
principal planes, 22
principal strain, 32
principal stresses, 22
projections, 12

proof load factor, 8
propped cantilever, 142
pullout, 5

quadratic terms, 100
quarter chord, 3

radii of curvatures, 100
radius of gyration, 138
Ramberg and Osgood, 45
rank, 20

rate of twist, 79, 82, 116
reciprocity theorem, 73
Reissner, 38

residual strains, 44
resistor, 32

restoring moment, 135
ribs, 2

rigid bodies, 52

rigid body rotation, 37
rotation, 32, 79
rotation matrix, 21, 162

Saint Venant’s Principle, 39
secant formula, 140
secondary creep, 168
secondary warping, 89
sharp-edged gust, 6

shear center, 113

shear correction, 37

shear flow, 82, 113

shear force, 2, 107

shear lag, 124

shear modulus, 98

shear strain, 29, 30, 31, 79
shear stress, 13

sheets, 121

single-cell tube, 81
singularity function, 108
slenderness ratio, 138
Southwell plot, 141
spherical, 11

split circular tube, 96
stability, 135

stable, 135

stacking sequence, 43
stall, 4

standard level flight, 3
static equilibrium, 11
static indeterminacy, 64, 65
steel, 45, 159

Sternberg, 39

stiffness, 53

strain energy density, 55
strain energy function, 56
strain rosettes, 32

strain tensor, 32

stress, 14

stress concentration factor, 168
stress intensity factors, 169
stress matrix, 13

stress tensor, 13

stress transformations, 21
stringers, 121

structure factor, 8
subscript, 16

supersonic, 134
sweep-back, 3

symmetric, 15

tail, 1

takeoff, 7

tangential component, 88
taper, 3

tapered beams, 128
tensor components, 20

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107075771
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment
978-1-107-07577-1 — Mechanics of Aero-structures

Sudhakar Nair
Index
More Information

Index

tertiary creep, 168
tetrahedron, 11

thermal expansion, 38
thermal strain, 38

thermal stress, 39

thin panel, 18

thin-walled tube, 79
three-cell tube, 84

thrust, 4

Timoshenko, 38

titanium alloys, 159

torque, 3, 79

torsional stiffness, 97
torsional-bending constant, 93
total potential energy, 63
traction boundary condition, 17
traction vector, 11, 16
transformation, 103
transpose, 14

transverse isotropy, 40

Tresca hexagon, 165

Tresca theory, 163

Tsai-Hill theory, 162
Tsai—Wu tensor criterion, 163
turbine blades, 168

ultimate load, 8
unit normal, 12
unity, 100
unstable, 135

V—n diagram, 7

virtual displacement, 50
virtual forces, 50
virtual work, 50

Voigt notation, 56
volume, 12

von Mises, 39

von Mises ellipse, 165
von Mises theory, 163

Wagner theory, 93
walls, 123
warping, 87
wedge, 19

wing, 2

work hardening, 44

yield strain, 44
yield stress, 44, 138
Young’s modulus, 40, 45, 103
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