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ABAQUS finite element code, 7, 137
Adhesive, composite-aluminum cylinder
joint, 97

B

Beam columns, asymmetric laminates, 55
Bending stress, composite cylinders, 113
Biaxial loading
G-~10 woven notched laminates, 351
hip prosthesis, 243
Brooming failure, 65
Buckling
continuous fiber-reinforced composites,
278
unidirectional laminates, 323
(See also Microbuckling)

C

Composite longitudinal compressive
strength, prediction, 306
Compression. nonlinear, 34
Compression-compression fatigue
hip prosthesis, 243
uniwoven graphite/epoxy composite, 258
Compression strength
fiber/matrix interphase role, 228
IITRI, 228
laminates
extrapolation method. 323
polymeric matrix composite, 205
neat matrix, 278
polymer composites, 177

prediction, nonhomogeneous foundation .

model, 306
role of matrix properties and composite
microstructure, 193
Compression testing
continuous fiber-reinforced composites,
278
unidirectional laminates, 323
Continuous fiber-reinforced composites,
compressive static and fatigue load-
ing, 278

Copyright® 1994 by ASTM International

Creep buckling, 55

Cylinder
external pressure tests, 113
in situ thermoplastic filament-wound, 97
thick composite, external hydrostatic

pressure, 159
Cylinder buckling, 7
Cylinder joint, composite-aluminum, 97

D

DARPA Man-Rated Demonstration Arti-
cle, 137

E

Elasticity, orthotropic, 113

End plugs, contoured, external pressure
tests of composite cylinders, 113

Epoxy composites. thermoplastic-tough-
ened, compressive strength, 228

F

Failure criteria, G-10 woven notched lami-
nates, 351
Fatigue, hip prosthesis, 243
Fatigue life, 65
polymeric matrix composite laminates,

205
Fiber
misalignment, compression strength and,
193
orientation, compression strength and,
193
role in compressive static and fatigue be-
havior, 205
sizing, compressive strength and, 205,
228
surface treatment, compressive strength
and, 205, 228
Fiber-direction compression, layer waviness
effect, 78

Filament wound composites, external pres-
sure tests, 113
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Finite element analysis
ABAQUS, 7, 137
composite-aluminum cylinder joint, 97
extrapolation of laminate compression
strength, 323
layer waviness effect, 78
miniature sandwich specimen, 338
three-dimensional, 7, 34
Fit-up gaps, effect on laminate compres-
sion response, 137

G

Graphite/epoxy composite, uniwoven,
compression-compression fatigue,
258

H

Hahn-Williams criterion, 34
Hashin criteria, 159
Hip prosthesis, composite, compression re-
sponse, 243
Homogenization, micromechanics-based,
34
Hydrostatic pressure
external pressure tests of composite cyl-
inders, 113
layer waviness effect, 78
stability analysis under, 7
thick composite cylinder failure, 159
Hydrotest, composite-aluminum cylinder
joint, 97

Implosion tests, thick composite cylinders,
159

Interface strength, 193

compressive strength and, 228

Interfacial bond strength, polymer compos-
ites, 177

Interlaminar shear, layer waviness effect,
78

Interlaminar tension, layer waviness effect,
78

Interphase, role in role in compressive
strength, 205, 228

J

Joint
cylinder, composite-aluminum, 97
fit-up gap effect on compression re-
sponse, 7, 137

COMPRESSION RESPONSE OF COMPOSITE STRUCTURES

K

Kink band, 34
G-10 woven notched laminates, 351
length, compressive strength and, 228

L

Laminates
asymmetric beam columns, 55
carbon/epoxy, 137
compression strength, 323
extrapolation method, 323
cylinders, external pressure tests, 113
G-10 woven notched, biaxial loading,
351
layer waviness effect on compression re-
sponse, 65
nonlinearity, 7
polymeric matrix, 205
stitched, compression-compression fa-
tigue, 258
thick-section, nonlinear compression, 34
Layer waviness, effect on
hydrostatically loaded cylinders, 78
laminate compression response, 65

M

Matrix
cracking, hip prosthesis, 243
modulus, role in compression strength,
193
neat, compression strength, 278
role in compressive static and fatigue be-
havior, 205
shear modulus, polymer composites, 177
strength, role in compression strength,
193
Metal matrix composites, compressive
static and fatigue loading, 278
Microbuckling
hip prosthesis, 243
nonhomogeneous foundation model, 306
polymer composites, 177
polymeric matrix composite laminates,
205
(See also Buckling)
Microcracking, stitched laminates, 258
Micromechanics, homogenization tech-
nique, 34
Microstructure, compression strength and,
193



N

Nonhomogeneous foundation model,
compression strength prediction, 306
Nonlinear elastic power-law model, 34
Nonlinear response, 7, 34
Notched strength
G-10 woven laminates, 351
role in compressive static and fatigue be-
havior, 205

P

Polycarbonate matrix composites, 193

Polymer composites, compression strength,
177

Polymer matrix composites, 193

compressive static and fatigue loading,

278

Polyvinylpyrrolidone, sizing, compressive
strength effect, 228

Pressure-hull joints, composite-aluminum,
97

Pressure vessels, external pressure tests,
113

Sandwich specimen
compression strength, 177
minature, 338

Shear deflection
composite cylinders, 113
theory, 113

Shear stress
composite cylinders, 113
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Shear stiffness, finite, effect on stresses
and end plug contact length, 113
Shell theory, 113
Splitting, longitudinal, polymeric matrix
composite laminates, 205
Stiffness
elastic foundation, 306
loss, stitched laminates, 258
Stress
concentration
miniature sandwich specimen, 338
unidirectional laminates, 323
free-edge, miniature sandwich specimen,
338
residual, miniature sandwich specimen,
338

T

Thermoplastics, 65
Thick composites, external pressure tests,
113
Thick cylinders, hydrostatically loaded,
layer waviness effect, 78
Thick-section composites
carbon/epoxy, 137
laminates, nonlinear compression, 34
stability analysis, 7
Transverse flexural strength, polymeric ma-
trix composite laminates, 205
Transverse shear, stitched laminates, 258

v

Viscoelasticity, 55





