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A
Absorption, 527, 528
Action Field, 88, 123, 136
Active coordinate system, 90, 104
Active Window Field, 121
Adaptive descent, 592
Adaptive meshing, 24
Adding, 108
Ambient temperature, 456, 498, 508
Analysis disciplines, 16, 17, 77, 140
Analysis options, 26, 139, 141
Analysis type, 26, 140
Anand’s model, 552
Anisotropic, 84
ANSYS
Basic commands, 281
Extracting information, 297
File structure, 26
General Postprocessor, 26
Help System, 29, 31, 310, 281, 621, 308,
31, 628
Contents, 31
Index, 32
Search, 32
Help SystemHelp System, 82
Main Menu, 25
Modifying results, 627
Modifying the GUI, 628
Operators/functions, 285
Parametric Design Language, 15, 281
Preprocessor, 25, 75
Programming with, 300
Time History Postprocessor, 26
Verification Manual, 33, 308, 310
Verification problems, 310
APDL commands, 282
Approximating functions, 1, 39
Approximating functions See also
Interpolation functions, 1
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Arc-length, 541
Arc(s), 98
Area(s), 3, 95,99
Elements, 125
Integrals, 45, 67, 69
Primitives, 102
Arithmetic operations, 159
Automatic meshing, 125
Automatic time stepping, 145, 540
Axisymmetry, 20

B
Batch Mode, 15, 281
Begin Level, 25
Bisection, 142, 540
Block Header Section, 630
Body forces, 223
Body loads, 144
Boolean operators, 107
Bottom-up approach, 96
Boundary
Integral, 191
Nonlinearity, 539

Boundary conditions, 2, 12, 26, 139, 143, 177

Forced, 178
Natural, 178
Box Zoom, 122

C
Changing element attributes, 132
Changing-status nonlinearity, 19
Clearing/deleting mesh, 132
Combined mode, 15
Combined plasticity/creep, 552, 572
Commands
ADPL, 282
General Postprocessor, 282, 284
*GET, 298
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/OUTPUT, 304
Preprocessor meshing, 282, 283

Preprocessor solid model generation, 282,

283
Session/database, 282
Solution, 282, 284
*VWRITE, 304

Compatibility, 36
Completeness, 36
Complete polynomial, 38
Components, 136
Composite(s), 546, 598
Concatenating, 130
Conduction, 456
Conformal elements, 36
Constraint equations, 595, 597
Contact
Analysis, 579-581
Area, 539
Nonlinearity, 539
Sliding, 580
Contour plots, 155
Control Files, 629
Convection/convective, 143, 456
Convergence, 35
Criterion, 149
Failure, 149
Monotonic, 40
Tolerance, 541
Coordinates
Area, 44
Cartesian, 90, 93
Centroidal, 42, 45
Cylindrical, 90
Cylindrical (polar), 93
Generalized, 40
Global Cartesian, 89
Global coordinate systems, 40, 90
Length, 42
Local coordinate systems, 40, 91
Natural, 41
Spherical, 90
Toroidal, 90
Coupled degrees of freedom, 595
Creep, 19, 551
Strain rate, 574
Curved boundaries, 61
Cut boundaries, 603

D

Database File, 27

Data Controls Section, 631
Data/file options, 151
Defining parameters, 286

Degrees of freedom, 3, 17
coupled, 595

Delete entities, 120

Density, 526

Dependent variable, 177

Detach, 132

Differential operator matrix, 225

Diffusion, 497

Direct approach, 2, 4

Direct generation, 75

Dividing, 111

DO loops, 300

Duplicate entities, 133

Dynamic Mode Field, 123

E
Effective stress, 552
Eigenvalue, 11
Eigenvalue buckling, 17, 140
Eigenvector, 11
Element matrix, 2
Attributes, 86
Characteristic, 6, 7
Force vector, 227
Right-hand-side, 7
Stiffness, 227
Elements, 76, 3, 548, 3
Connectivity, 8, 27, 75, 95, 183
Isoparametric, 59, 205, 254, 262

Index

Linear quadrilateral isoparametric, 254,

262

Linear triangular, 241

Select using Pick Menu, 648

Volume, 126
Element table data, 156
Element type(s), 26, 76
Ending Section, 631
Entities, 95
Equilibrium iterations, 540
Error File, 27
Evaluation of integrals, 63
Executing external file, 625
Expansion Pass, 611, 620
External files, 621
Extrusion/sweeping, 113

F
Fluid, 77
Forcing function, 177

G
Galerkin’s method, 177
Gaussian
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Integration, 63, 259
Points, 63
General Postprocessor, 25, 150
Generation Pass, 611, 612
Geometric isotropy, 39
Geometric nonlinearity, 18, 542
Global coordinate systems, 40, 90
Global element sizes, 126
Global equilibrium equations, 228
Global node numbering, 3, 35
Gluing, 110
Gobal model, 603
Graph data, 150
Graphical User Interface, 15
Development, 635
Modification, 643
Graphics Window, 28, 87
Gravity, 144
Grid and triad, 93
GUI See Graphical User Interface, 15

H
Harmonic analysis, 17, 140
Heat
Conduction, 4, 17, 187, 497
Diffusion, 526
Flow, 4, 6, 143, 157
Flux, 3, 4, 16, 143, 157, 456, 498, 503
Generation, 85, 144, 158, 187, 455, 456
Insulation, 527
Transfer, 455
Help System, 29, 31, 310, 281, 621, 308, 31,
628
Contents, 31
Index, 32
Search, 32
Hyperelasticity, 19

1

IF statements, 302

Inertia loads, 144

Information Field, 87

Initial conditions, 139, 144

Initial residual stresses/strains, 223

Input Field, 28

Input file(s), 29, 30, 33, 286, 287, 288, 309,
312,621

Interactive mode, 15

Interpolation functions, 1, 60, 63, 77

Shape functions, 47, 49-51, 55, 57, 60, 63,

179, 180, 189, 193, 206, 226, 237,
254,261,264

Isoparametric elements, 59, 205, 254, 262
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Isotropic, 84
Isotropic hardening, 552, 574

J
Jacobian matrix, 62, 256
Jobname, 15

K

Keeping/deleting original entities, 119
Keyoptions, 81

Keypoints, 95, 96

L
Large deflection/rotation, 18, 149, 539, 543
Large strain, 542
Length coordinates, 42
Linear, 84
Line element, 50
Quadrilateral element, 57
Spring, 5
Line(s), 3, 95,97
Elements, 125
Integrals, 63
Search, 541
List, 29
Data, 150
Entities, 120
Nodal solution, 159
Results, 159
Loading conditions, 140
Loading sequence, 539
Load step(s), 145, 540
Files, 145
Local coordinate systems, 40, 91
Log File, 27, 308

M
Macro files, 281, 306
Main Menu, 28, 30
Mapped meshing, 125, 126, 129, 283, 467
Master DOFs, 609
Material nonlinearity, 18, 539, 551
Material properties, 26, 84
Matrices
Global stiffness, 228
Global system, 7
Global system of equations, 3, 7
Jacobian, 62, 256
Material property, 224
Singular, 11
Singular coefficient, 148
Stiffness, 6
System stiffness, 3
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MenuCtrls, 29
Merge entities, 133
Mesh(ing), 125
Density, 24, 126
Refinement test, 24
Method of weighted residuals, 177
Modal analysis, 16, 140
Model generation, 139
Model geometry, 26
Modeling operations, 75
Moisture
Concentration, 526
Diffusion, 455, 525
Diffusivity, 526
Moving/copying, 117

N
Nano-indentation test, 581, 587
Natural coordinates, 41
Newton-Raphson, 540, 541
Nodal unknowns, 179
Nodal values, 48
Nodes, 1, 3
Common, 3
Master, 599
Slave, 599
Nonlinear, 84
Elastic, 19
Geometry option, 543
Load-displacement relationship, 539
Numbering, 124
Compressing, 133
Controls, 133

(0]

Operators/functions, 285
Orthotropic material, 84
Out-of-balance load vector, 540
Output Window, 28

Overlap, 110

P

Pan/Zoom Field, 123

Parameters, 29

Pascal triangle, 39

Path plots, 155

Phase change, 17

Picking entities, 87
Picking Style Field, 87
Pick/Unpick Field, 87

Planar/reflective symmetry, 21

Plane strain
Conditions, 235
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Plane stress
Conditions, 234
Plastic deformation, 555
Plasticity, 19, 551
Plot, 29, 121
Controls (Ctrls), 29, 121
List entities, 123
Results, 153
Post-buckling analysis, 546
Postprocessing, 149
Postprocessor, 15
Potential energy, 2, 223
Predictor algorithm, 541
Preprocessor, 25, 75
Preprocessor level, 75
Pressures, 143
Primary heat transfer, 17
Primitives, 75, 95, 102
Processor Level, 25

Q
Quadratic line element, 52
Quadratic triangular element, 55

R

Radiation analysis, 519
Radiosity solver, 456, 519

Rate Control Field, 123
Rate-independent plasticity, 572
Rayleigh-Ritz method, 177
Reading Input File, 622

Read results, 151

Real constants, 26, 82
Repetitive/translational symmetry, 21
Results files, 28

Rigid constraints, 599

Rotate, 121

Rotate Field, 123

Rotational symmetry, 21
Rotations, 542

Round-off error, 24

S
Sandwich panel, 599
Select, 29
Components, 133
Operations, 133, 292
Smart sizing, 129
Solid modeling, 75, 95
Solution, 140
Commands, 282
Controls, 141, 503, 540, 564
Processor, 25
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Trial, 540
Solve load step files, 147
Sparse solver, 541
Spectrum, 140
Spline, 98
Static analysis, 16
Static condensation, 610
Steady-state, 498
Analysis, 456
Heat transfer, 456
Step size, 541
Stiffness matrix multiplier, 583
Strain rate equation, 574
Stress stiffening, 18, 541
Structural, 77
Analysis, 16, 140
Damping, 583
Stability, 542
Structural system, 223
Submodeling, 24, 603
Substeps, 540, 541
Substructuring, 610, 616
Superelements, 595, 609
Subtracting, 108
Surface
Contact, 580
Target, 580
Tractions, 223
Symmetry conditions, 20

T
Temperature, 6, 143, 526
Change, 144, 224
Text Field, 88
Thermal, 77
Thermal analysis, 16
Thermomechanical analysis, 17, 516
Time dependence, 17
Time-dependent loads, 145
Time History Postprocessor, 25, 150
Time-related parameters, 145
Time step, 145
Size, 145
Title, 76
Toolbar, 28, 30
Top-down approach, 96, 102

Transient
Analysis, 497
Dynamic, 17
Heat transfer, 159, 456
Trial solution, 540

U

Units, 83

Use Pass, 611, 618
Utility Menu, 28

A\
Variational method, 2, 177, 222
Vector(s)
Global nodal load, 228
Inter-element, 191
Nodal displacements, 227
Nodal forces, 227
Nodal unknowns, 6
Plots, 155
Right-hand-side, 6
Unknowns, 3
Vector(s)inter-element, 191
Verification
Manual, 33, 308, 310
Problems, 310
Viewing Direction Field, 121
View model, 121
Viscoelasticity, 19, 552
Viscoelastic/viscoplastic, 551
Viscoplasticity, 552
Analysis, 566
Volume elements, 126
Volume(s), 3, 95, 100

W

Weighted residuals, 2, 177

Wetness parameter, 526

Working Directory, 15, 27

Working plane, 29, 89, 92

Write Load Step File, 147

Writing data to external ASCII files, 622

Z
Zoom, 121, 122
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