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The Solid Modeling Adviser Master Table

These advisory entries are offered for their potential benefits and do not indicate strengths or weaknesses of any Solid Modeling svstems.

Section Topic Group lcon | SMA Name Orig Pg
Overview Introducing SM B-Rep Mm 2.1 A B-Rep Misunderstanding 01 24
Good to Know @ 22 It's a Good ldea 02 2.7

D 23 Proceed with Caution 03 2.7

N g 2.4 The Ten Commandments of an SM System 04 2.7

Techniques Basic Concepts Good Practices @ 3.1 Good Practices 06 3.12
32 Knowledge and Capabilities 07 3.12

3.3 What Skills Should Be Taught? 08 3.12

34 Construction Plane Concepts 08 312

35 Construction Plane Attributes 09 3.13

3.6 Copying. Scaling, and Mirroring 09 313

37 The Master Model Concept 09 313

3.8 | Think Like 2 Model Maker 09 313

39 Coordinate Details 09 313

Guidelines N4 3.10 | Orientation in 3D Space 10 313

3.1 The Right-Hand Rule for Rotation 11 313
312 The Right-Hand Rule for a Positive Axis 09 3.14
3.13 | Strive for Validity 09 3.14
3.14 | The Right Amount of Detail 12 3.14
Point of View 4 3.15 { Do Not Be Discouraged 09 314

Database Concepts AN 4.1 Platform Portability 13 4.9
Structures CSG m 42 Supported CSG Primitives 13 4.12
B-Rep M 43 B-Rep vs. Traditional Surface Modeling 13 4.15
Errors and AN 4.4 Sources of Database Errors 13 423
Reliability 45 | Disabling Error Checking 13 423
4.6 Reliability Precautions 13 4.23
N 4.7 Undetected Errors 13 4.23
4.8 Correcting Database Errors 13 423
N 49 Reliability & Geometry 13 4.23
M 4.10 Parametric Methods 13 4.23
Point of View g 4.11 Newer vs. Older SM Systems 13 423
Good Practices @ 4.12 Understanding and Evaluation 08 4.24
4.13 Processing & Performance 13 4.24
4.14 SM and Databases 13 424
4.15 Failure Logs 13 4.24

4.16 Vendor Bulletins 13 4.24

Curves and Needed L 5.1 Surface Construction Methods 01 5.1
Surfaces Improvement 52 | Surface Types Abound 0l 5.1
Curves PN 53 Concatenating Curve Deviations 09 5.4

54 Concatenating Composite Curves 035 54

v 5.5 Curve Techniques and Concerns 09 54

@ 5.6 Curve Modifications 09 54

5.7 When Trimming Curves 09 sS4

5.8 When Extending Curves 09 54

59 When Modifying Curves Locally 09 54

Surfaces V4 5.10 | Surface Techniques and Concerns 09 58

® 5.11 | When Trimming Surfaces 09 5.8

5.12 | When Extending Surfaces 09 5.8

5.13 | Surface Tangency 09 5.8

5.14 | Sculpted Surfaces 15 5.10

L 5.15 | When Modifying Curves Locally 14 5.10
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The Solid Modeling Adviser Master Table (Continued)

Section Topic Group Ilcon | SMA Name Orig Pg
Techniques Curves and Surfaces v 5.16 | Variable Radii Blends 09 5.10
(continued) Surfaces (continued) ™M 517 Surface Offsets 01 5.10

(continued) Free-Form @ 5.18 Combining Associative and Nonassociative Elements 16 5.3
Associativity 5.19 | Nonassociative Curves and Surface 16 5.13
5.20 | Variational Curves and Associative Surface 16 5.13
5.21 Nonassociative Curves and Associative Surface 16 5.14
522 Associative and Nonassociative Curves with 16 5.4
Associative Surface
5.23 | Most Effective Modeling Approach 16 5.5
Good to Know FAN 5.24 | System Tolerances 09 5.16
@ 5.25 | Effective Color Usage 10 516
5.26 | Use Existing Edges 07 s.16
M 5.27 Approximation 01 5.16
Modeling Primitives ™M 6.1 Primitive Modeling 14 6.1
Strategies 6.2 A Primitive Eye 09 0.3
6.3 Primitive Productivity 09 6.3
6.4 Thinking in Shapes 08 6.3
Geometric N 4 6.5 Blending Concerns 14 6.5
Operations 6.6 Sweep Concerns 14 6.5
FAN 6.7 Extrusion Concerns 14 6.5
¥ 4 6.8 Profiles, Chamfers, and Fillets 21 6.5
@ 6.9 Plan Your Edge Sequence 21 6.5
6.10 | Copy Profiles First 06 6.5
M 6.11 Modifying Profiles 08 6.6
Boolean AN 6.12 Boolean Groups & Errors 14 6.7
Operations 2] 6.13 Regularized Boolean Operations 13 6.7
N 4 6.14 | Using Booleans on Coincident Faces 06 6.8
Modeling Time v 6.15 | To Reduce Modeling & Editing Time 14 6.10
@ 6.16 | Subdivision Saves Time 14 6.11
6.17 | CPU Time vs. Constructions & Operations 14 6.11
N g 6.18 | The CPU Time Curve 14 6.11
6.19 | Simple Intersections First 14 6.12
6.20 | Obtain Basic Shape Early 14 6.12
6.21 Make Intersections Final 14 6.12
Clean Modeling N 4 6.22 | For Clean Modeling 14 6.14
6.23 | Continuous Surfaces 14 6.14
6.24 | Revolution Seams 14 6.14
6.25 | Edge Precedence 14 6.14
6.26 | Rework Unclean Geometry 14 6.14
® 6.27 | Construct As Produced 14 6.15
6.28 | ADD Before SUBTRACT 14 6.15
6.29 | Discard Often 14 6.15
6.30 | Avoid Difficuit Geometry 14 6.15
M 6.31 Cleaning the Model 14 6.15
6.32 | Exploding Solids 09 6.17
v 6.33 | Select Actual Edges 06 6.17
Modeling Errors Vg 6.34 | To Reduce Modeling Errors 14 6.17
6.35 | Avoid Trimming Features 14 6.17
6.36 | Avoid Trimming Surfaces 14 6.18
N 6.37 | Avoid Latent Gratuitous Surfaces 14 6.18
NV 4 6.38 | Minimize Concurrent Intersections 14 6.18




The Solid Modeling Adviser Master Table (Continued)

Section Topic Group Icon | SMA Name Orig Pg
Techniques Modeling Modeling Errors FAN 6.39 | Large vs. Small Geometry 14 6.19
(continued) Strategies (continued) v 6.40 | Minimize Size and Complexity of Intersections 14 6.19

(continued) N 6.41 Accuracy Settings 14 6.19
Intersection N 6.42 | Move Geometry 14 6.20
Errors 6.43 | Revolution Solution 14 6.21
6.44 | Surface-Surface Tangency 14 6.21
) 6.45 | Narrow Faces 14 6.21
D 6.46 | Twin Edges 14 6.21
N 4 6.47 Revolution Seams 14 6.21
6.48 | Vertex—Vertex Coincidence 14 6.21
@ 6.49 | Intersection Error Debugging 14 6.21
'] 6.50 Unreported Errors 14 6.21
AN 6.51 Multiple Shells Error 14 6.22
Accuracy Errors N g 6.52 | Minimize Movement of Profiles 14 6.23
M 6.53 | Accuracy versus Speed 14 6.23
Modeling Work- N 6.54 Reordering Operations 14 6.23
Arounds ) 6.55 | Avoid Offsets 14| 623
Checklist V4 6.56 | Keep Geometry Simple 14 6.24
6.57 | Procedural and Wireframe Rules 14 6.24
6.58 Geometry Construction Tips 17 6.24
Good Practices @® 6.59 | Use Blocks 06 6.25
6.60 | Use a Plane to Split a Solid 06 6.25
6.61 Use Local Operations 06 6.25
6.62 | Geometry Alignment 18 6.25
6.63 | Nonparametric Systems 08 6.26
6.64 | ID Checks 20 6.26
6.65 Always Include Draft 17 6.26
6.66 | Testing Intersections 14 6.26
6.67 | Do Not Display Unused Geometry 14 6.26
m 6.68 SM Is a Science 14 6.26
6.69 A System'’s Dynamic Range 15 6.26
6.70 | Adding Surface Regions 14 6.27
Editing Strategies Topology M 7.1 Adding and Removing Topology 14 7.2
7.2 Topology vs. Mfg. Costs 14 7.3
FAN 7.3 Surface Violations 14 7.3
The CSG Tree N g 7.4 To Reduce CPU Editing Time 14 7.5
AN 7.5 Associative Awareness 14 7.5
V4 7.6 Eliminate Unused Operations 22 7.5
Geometric ® 7.7 Affecting Other Shapes 14 7.6
Operations D 7.8 NC Considerations 14 7.6
™M 79 Biend Cross Sections 14 7.6
7.10 | Blend Segments 14 7.6
A 7.11 | The Blend Trajectory 09 77
V4 7.12 | Angle of Revolution 09 7.7
Good Practices ® 7.13 | Use Freeze and Unfreeze 06 7.7
Vg 7.14 | Local Surface Deviations 14 77
7.15 | Editing Guidelines 14 7.7
7.16 | Surface Intersection Accuracy 14 7.7
AN 7.17 | Surface Edges 14 7.7
@ 7.18 | Indicating Changes 17 7.8




The Solid Modeling Adviser Master Table (Continued)

Section Topic Group lcon | SMA Name Orig Pg
Techniques Parametric/ Understanding Mm 8.1 History Reflects Intent 06 8.3
(continued ) Relational Histqry in 8.2 Order Is Important 06 8.3

Systems S;z:ls:lsl?,lsiil:: @ 8.3 Analyze Design First 06 83
8.4 Verify History Periodically 06 8.3
N 8.5 Modifying Events 06 8.4

Constraints 2] 8.6 Constraint Assumptions 04 8.10

AN 8.7 Constrained or Not Constrained 23 8.10

™M 8.8 Constraint Needs 23 8.10

Features M 8.9 Advantages of Feature-Based Modeling 09 8.12

8.10 | Relocating Features 09 8.12

8.11 A Robust Feature-Based SM System 24 8.12

8.12 With User-Defined Features 24 8.12

Associativity M 8.13 | Clarifying Associative Dimensioning 23 8.16

N 8.14 | Tracking Associativity 23 8.16

Using Parameters | Q 8.15 | Determine Range of Acceptable Values 06 8.16

8.16 | Use Parameters Wisely 06 8.17

Equations @ 8.17 | Relationship Editing 23 8.23

M 8.18 | Bidirectional Equation Solving 24 8.23

Parametric iy 8.19 | Think Before You Delete 06 8.24

Editing M 820 | Parametric/Relational Editing 09 824

AN 821 | Precautions 09 8.24

Good to Know v 4 822 When to Use What 24 8.24

M 8.23 | Parametric Characteristics 24 8.24

8.24 Integration Issues 23 8.24

8.25 Is There a Parametric Sketch Pad? 25 8.24

Knowledge- Geometry PAN 9.1 Approximations & Nonmanifold Conditions 26 9.10

En:ifxiee(:ing Failures 9.2 Rounding & Tolerance Errors 26 9.10

N 9.3 Preventive Strategies 26 9.10

v 9.4 Error Trapping 26 9.10

Organizational N g 9.5 Data Management 26 9.11

Issues 96 | Implementation 26 9.11

@ 9.7 Pilot Projects 26 9.11

™M 9.8 Integration 26 9.11
Viewing and Shading @ 10.1 Always Plan Ahead 20 10.3
Display Video/Film M | 102 | Contacts 27 |07
Isometric Viewing | @ 10.3 What’s Wrong with Isometric Viewing? 12 10.9

10.4 Explore Alternatives 20 10.10

M 10.5 Getting It Right 20 10.10

Hidden Lines FAN 10.6 A Creative Balance 20 10.10

® 10.7 Line Densities 20 10.10

108 Think Hidden-Line Removal 20 10.10

10.9 Wireframe Display 20 10.10

4 10.10 | Interactive Hidden-Line Removal 29 10.10

Mm 10.11 } Not a Panacea 20 10.11

10.12 | Dual Models 20 10.11

Light Source M 10.13 | Time for Perfection 20 10.11

Shading 1014 | Persistence Can Pay Off 20 1011

Translucency @ 10.15 | Final View Angle 20 1.1t

10.16 | Internal Components 20 10.11




The Solid Modeling Adviser Master Table (Continued)

[ Section Topic Group lcon | SMA Name Orig_| Pg
Techniques Viewing and Specular Lighting | @ 10.17J Positioning Light Source 20 10.12
(continued) Display 10.18 | Material Selection 20 10.12

(continued) ¥ | 1019 | For Good Results 0|
2] 10.20 Controls. Controls 20 10,12
10.21 Specular Reflection 20 10.12
10.22 Curved vs. Flat Surfaces 20 10.12
Static and M 10.23 Static vs. Animation 20 10.13
Animated Views ™ gy 1024 | A Static Selection 20 ] 1013
Material g4 10.25 Color 28 10.13
Settings 1026 | Highlight 28 11013
Nonmetallic 1027 | Texture 28 10.13
10.28 | Reflection Map 28 10.13
Material 4 10.29 Shiny Plastic 28 10.14
Settings Other 1030 | Cloth or Dull Wood 28 | 10.14
10.31 Glass 28 10.14
Caution D 10.32 | Perspective Views 20 10.14
1033 Tiling 28 10.14
10.34 | Sharpness 28 10.15
Recommended @ 10.35 | Shadows and Ray-Tracing 28 10.15
10.36 | Texture Mapping 20 10.15
1037 For Video or TV Format 12 10.15
M 10.38 | SM and Video Training 29 10.15
10.39 | Using Special Effects 30 10.16
10.40 | User-Defined Views 20 10.16
N 4 10.41 | Get What You Need 09 10.16
L 10.42 | Automatic Silhouette Lines 29 10.16
Applications Assembly Assembly A 11.1 Component Libraries 31732 {1112
Modeling Modeling ¥ | 112 [ Assembly Model Objectives 3132 | 1113
11.3 Hard-Disk-Space Requirements 31732 | 1113
114 Assembly Model Management 31/32 ) 1113
@ 11.5 Visual Feedback 31/32 1113
1.6 Share Your Knowledge 3132 | 1113
11.7 Model Representations 31732 | 1113
M 11.8 Exploded Assembly Views 31/32 | 1113
® 11.9 Graphics Accelerators 09 11.13
Mm 11.10 | Purchasing Hard-Disk Space 09 11.14
Interference A 1111 | Model Accuracy 09 11.14
Detection N o 1112 | Tolerance Considerations 09 11.14
A 11.13 Sole Reliance 33 11.14
IV g 11.14 | Dynamic Detection 31/32 1 1114
11.15 | Reducing Calculation Time 31/32 | 11.14
m 11.16 Usful Interference Checking Procedures 24 .14
Mass-Properties Application @ 121 Details for Weight 07 12.6
Analysis M | 122 | Modeling Containers % | 126
12.3 Material Cost & Requirements 09 12.6
124 | Weight by Volume 09 12.6
12.5 Surface Area 09 12.6
Technical PO 12.6 Check Surface Normals 35 12.6
12.7 Which Mathematical Definition? 22 12.6
L 128 | Maintain Closure 09 |126 W
Xxiii
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The Solid Modeling Adviser Master Table (Continued)

Section Topic Group lcon | SMA Name Orig Pg
Applications | Mass-Properties Technical @ 12.9 Accuracy Checks 09 12.6
(continued) Anglysis (continued) FAN 12.10 Moments of Inertia Caution 34 12.7

(continued) 12.11 Volume Caution 34 128
@ 12.12 Is There Enough Detail? 36 12.8
Kinematic and Guidelines N g 13.1 Keys to Real SM Benefits 37 13.10
Dynamic Analysis 13.2 Realistic but Simple 38/39 | 13.10
13.3 Model Reference Frame 38/39 | 13.10
Recommended @ 13.4 One Solid Per Rigid Body 38/39 13.10
135 Part Instancing 38/39 | 13.10
13.6 Joint & Force Identification 38/39 | 13.10
13.7 Model Files 38/39 13.10
Good to Know FAN 13.8 Model Detail 38/39 | 13.10
" 13.9 Solid Modeling 38/39 ] 13.11
13.10 Animation Alternatives 38/39 | 13.11
13.11 What Can SM Designers Do? 67 13.11
13.12 | Optionally Integrated SM Analysis 67 13.11
13.13 | Integrating Motion Simulation 67 13.11
Finite Element Controlling @ 14.1 Maximum Element Edge Length 14 14.13
Analysis Mesh Density 14.2 Maximum Face-Aspect Ratio 14 14.13
14.3 Minimum Face-Edge Ratio 14 1413
Minimum M 14.4 Subdivision 14 14.13
B d‘z‘e‘"&er’l‘;th v 145 | Typical Value 14 | 14.15
N 14.6 If Set Too High 14 14.15
Maximum V4 14.7 If Stress Is Important 14 14.15
Suz‘:;lged 14.8 If Stress Is Not Important 14 14.15
™M 14.9 More Elements on Curvature 14 14.15
14.10 | Prevailing Edge Length 14 14.15
Minimum Vg 14.11 Recommended Value 14 14.15
gfr‘::r";ij;z 14.12 | When to Use Higher Values 14 | 1415
14.13 | Premature Termination 14 14.15
Mm 14.14 | Dense and Coarse Regions 14 14.15
Edge Mesh Vg 14.15 | Ona Curved Solid Edge 14 14.15
Density 14.16 | Topology Issues 14 14.15
M 14.17 | Additional Control 14 14.15
14.18 Aligning Elements 14 14.15
Surface Mesh 14.19 Extending to Face Elements 14 14.15
Density 1420 | Number of Edge Nodes 14 14.15
Volume Mesh 14.21 Internal Volume Mesh 14 14.15
Density 1422 | Changes in Topology 14 14.15
14.23 | Initial Volume Elements 14 14.16
D 1424 | Internal Element Edges 14 14.16
Relative Mesh v 4 14.25 | Edge Ratio Values 14 14.16
Density—Edges 14.26 | Narrow Faces 14 14.16
14.27 | Meshing Order 14 14.16
Relative Mesh 14.28 | For Difficult Faces 14 14.16
Density—Faces 1429 | Element Edge-Length Ratio for Faces 12 | 1416
Relative Mesh 14.30 | Element Edge-Length Ratio for Volumes 14 14.16
Density—Volumes 1431 | For a More Uniform Mesh 14 | 1416




The Solid Modeling Adviser Master Table (Continued)

Section Topic Group Ilcon | SMA Name Orig Pg
Applications Finite Element Other Mesh v 14.32 | Dense Nodes 14 14.17
(continued) Analysis Density A 14.33 Solid Model Problems 14 14.17
(continued) Controls (3] 14.34 Local Control 14 1417
14.35 Global Control 14 14.17
14.36 Available Parameters 14 14.17
14.37 Default Parameters 14 14.17
14.38 Mesh Density Conversion 14 14.17
14.39 | Naming Conventions 14 14.17
14.40 When Parameter Values Are Not Obvious 14 14.17
@ 14.41 | Parameter Sensitivity Study 14 14.17
Elements Mm 14.42 Tetrahedron Elements 14 14.22
14.43 | Analysis Convergence 14 14.23
14.44 | Incompatible Mode Linear Hexahedron Elements 14 1423
v 14.45 | Quadratic Hexahedron & Tetrahedron Elements 14 14.23
14.46 | Number of Elements vs. Nodes 14 14.23
Mesh Process 14.47 Automatic vs. Interactive 14 14.23
14.48 Local Mesh Modifications 14 14.23
14.49 | The Mesh Algorithm 14 14.23
14.50 | Uniform Element Edge Lengths 14 14.23
14.51 Coarse Mesh 14 14.23
14.52 Mesh Sequence 14 14.24
14.53 | Mesh Order 14 1424
Geometry Vg 14.54 | Curved or Varied Geometry 14 14.24
14.55 Faces with Very Short Edges 14 14.24
14.56 | Small Features or Small Faces 14 14.24
14.57 | Complex Solid Models 14 14.24
14.58 | Fillets 14 14.24
A 14.59 | Large Faces 14 14.24
Analysis v 14.60 | Visual Inspection 14 14.25
14.61 Preanalysis Test 14 14.25
Good to Know Mm 14.62 | FEA Results 10 14.25
® 14.63 | Program Overrides 14 14.25
M 14.64 | System Capabilities 14 14.25
Numerical Managing M 15.1 Propagation Control 40 15.3
Control Change v 4 15.2 Release/Revision Management 40 15.3
N 15.3 Constraining Modes of Operation 40 153
® 15.4 Toolpaths and Process Plans 40 15.3
15.5 Database Access 40 15.3
Tolerances V4 15.6 Tolerance Balancing 40 15.6
Revealing Gaps N 15.7 Investigative Methods 40 15.7
AN 15.8 Gaps May Be Masked 40 15.7
N 15.9 Translate Out and Back 40 158
Dimensioning ® 15.10 | Datum Positions 40 158
Surfacing o 15.11 | Difficult Areas 40 159
Prob!em N 15.12 | Test for Hidden Problems 40 15.10
Trlzjl[;l:;g}?go‘fi[ng 1513 | Display Tolerance 40 | 15.10
15.14 | Display Curves (Isolines) 40 15.10
15.15 | Outside Offset 40 15.10
15.16 | Shading or Rendering 40 15.10
D 1517 | Undetected Problems 40 15.11
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The Solid Modeling Adviser Master Table (Continued)

Section Topic Group lcon | SMA Name Orig Pg
Applications Numerical Preferred @ 15.18 [ Solid Support 40 15.13
(continued) Control Capabilities 15.19 | Feature Support 40 15.13

(continued) Recommended 1520 | Gouge-Free Toolpaths 0| 1503
15.21 Toolpath Verification 40 15.14
15.22 SM Integration 40 15.14
15.23 Associable Process Plans 40 [5.14
15.24 | Parametric Constraints 40 15.14
15.25 Primitive Preference 40 15.15
15.26 Information Availability 40 15.15
15.27 | Site Specific 40 15.15
15.28 Determine & Identity 40 15.15
Customizing Customizing 16.1 Debugging Macros 41 16.8
16.2 Small Adjustments 41 16.9
@ 16.3 | Start-Up Files 41 16.9
16.4 Default Models 41 16.9
16.5 Batch Mode Processing 29 16.10
Writing Your N g 16.6 Planning Checklist 4 16.10
Own SM Program 167 | Planning Action 4 |1610
16.8 SM Engines 41 16.10
16.9 Graphics Libraries 41 16.10
16.10 | The Graphic User Interface (GUI) 41 16.10
16.11 | Start Small 41 16.11
M 16.12 | Integration 41 16.11
Good to Know @ 16.13 | Productivity Aids 21 16.11
m 16.14 | Tutorial Sources 41 16.11
16.15 Off-the-Shelf Code 41 16.11
16.16 | Auvailable Tool Kits 41 16.11
Documentation Associativity N 17.1 Solid Errors and Cleanup 09 17.3
17.2 Detailing Associativity 09 17.3
Desktop m 17.3 Graphics Conversion 09 175
Publishing ® 17.4 Screen Images to Film 09 17.11 |
17.5 The HPGL Format 41 17.11
17.6 Image Processing 41 17.11
17.7 SM, CE, and Desktop Publishing 20 17.11
Detail Drawings M 17.8 What You Model Is What You Get 36 17.14
v 17.9 Control Drawings 17 17.15
2] 17.16 | Understanding Less Documentation 17 17.15
17.11 SM Start to Finish for Die Castings 07 17.15
N 17.12 | HPGL as a Translator 09 17.15
m 17.13 | Cleaning Up 41 17.15
N g 17.14 | Zero Deviations 41 17.16
® 17.15 | Tesselation Lines 41 17.16
M 17.16 | Overlapping Entities 41 17.16
Hardcopy N 17.17 | Long Plots 09 17.16
M 17.18 | Patterns and Plots 41 17.16
N g 17.19 | Resolution 41 17.16
1720 | Troubleshooting Checklist 41 17.16
Interfacing Graphic User Design L 18.1 Leverage Known Design Techniques 43 18.9
Interfaces (GUIs) Principles IV 4 18.2 Design Characteristics 43 18.10
18.3 Design Guidelines 43 18.10

xXxvi




The Solid Modeling Adviser Master Table (Continued)

Section Topic Group lcon | SMA Name Orig Pg
Interfacing Graphic User Organization V4 18.4 Order and Chaos 43 18.10
(continued) Interfaces (GUIs) 185 Consistency 43 18.10

(continued) 186 | GUI Screen Layout 838l
18.7 Relationships 43 18.11
18.8 Navigabitity 43 18.11
Economy N 4 18.9 Economic Guidelines 43 18.11
Communication v 18.10 | Achieve a Balance 43 18.12
18.11 Layout 43 18.12
18.12 | Legibility 43 18.12
18.13 | Screen Backgrounds 43 18.12
18.14 | Readability 43 18.13
18.15 Typography 43 18.13
18.16 | Symbolism 43 18.13
18.17 | Multiple Views 43 18.14
Color and Texture | M 18.18 What Is Color? 43 18.14
v 18.19 | Accomplishments 43 18.14
1820 | Similarity 43 18.14
18.21 Consistency 43 18.15
Color Economy N g 1822 | Principles and Redundancy 43 18.15
18.23 | Enhancement 43 18.15
1824 | Sequencing 43 18.15
Color Emphasis N 4 1825 | Suggested Emphasis 43 18.15
18.26 | Hierarchy 43 18.15
1827 | Viewer Differences 43 18.16
Color v 18.28 | Central and Peripheral Colors 43 18.16
Communication 1829 | Combinations 431816
M 18.30 | Area 43 18.16
v 18.31 High Chroma and Spectrally Extreme Colors 43 [8.16
o 18.32 | Chroma and Value 43 18.16
18.33 | Combinations to Avoid 43 18.16
N g 18.34 | For Dark Viewing 43 18.16
1835 | For Light Viewing 43 18.16
™M 18.36 | Interactions 43 18.17
Color Symbolism | 18.37 | Using Color Codes 43 18.17
A 1838 | Connotations 43 18.17
Good to Know m 1839 | Shortcutting the GUI 09 18.17
L 18.40 | For the Occasional User 30 18.17
Rapid STL Interface m 19.1 Surface Gaps 44 19.14
Prototyping 192 | Facet Adjustment 09 | 1914
SLA Part ® 19.3 Additional Modeling Effort 09 19.14
Modeling 194 | Part Orientation 09 | 1915
19.5 Multiple Parts 09 19.15
m 19.6 Additional Features 09 19.15
N 19.7 Part Size 09 19.15
Vg 19.8 Model Closure 44 19.15
SLA Supports FAY 19.9 Internal Supports 09 19.15
@ 19.10 | Self-Supporting Features 09 19.15
19.11 Avoid Delays and Rework 09 19.16
19.12 | Review Support Structure Designs 09 19.16
19.13 | Support Generation 09 19.16
19.14 | Separate STL Files 09 19.16
Mm 19.15 | Support Structure Software 44 19.£J
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The Solid Modeling Adviser Master Table (Continued)

Section Topic Group lcon | SMA Name Orig Pg
Interfacing Rapid SLA M 19.16 | Surface Finish 44 19.16
(continued) Prototyping Production 19.17 | Layer Thickness 44 19.17

(continued) 19.18 | Resin Viscosity 44 19.17
19.19 | Photo Sensitivity 44 19.17
19.20 The SLA Unit 44 19.17
19.21 Production Time 09 19.17
@ 19.22 Unnecessary Geometric Features 09 19.17
SLA (] 19.23 | Look for Stress 09 19.17
Recommendations 19.24 | Let the Polymer Drain 09 19.17
19.25 Polymer Materials 44 19.18
SLS @ 19.26 | Thermal Stress 44 19.18
LOM @ 19.27 Drafts and Radii 45 19.18
Needed v 19.28 | The Right Tool for the Job 44 19.18
Improvements ™™ 171959 | A Push-Button System 44 [1918
19.30 Build Directly 44 19.19
19.31 Accept Smooth Surface Data 44 19.19
19.32 | Become Fiscally Sound 44 19.19
19.33 | Improve Price/Performance Ratio 44 19.19
19.34 | Education 44 19.19
M 19.35 | Dispel the RP myths 44 19.19
L 19.36 | Expand the Use of SM 44 19.19
Data Exchange Protection & N 201 Security Plan 46 20.9
Integrity ® 20.2 Access Limitations 46 20.9
N g 20.3 Security Measures 46 209
20.4 Design for Data Integrity (DFDI) 46 20.9
Legal Issues M 20.5 New Questions 46 20.9
20.6 Anxieties and Perception 46 209
20.7 The Uniform Commercial Code 46 209
@ 20.8 New Agreements 46 20.10
209 Record Keeping 46 20.10
20.10 | Existing Agreements 46 20.10
4 20.11 | Ten Commandments of Data Exchange 46 20.10
Utilizing Existing | @@ 20.12 | Why Reinvent the Wheel? 46 20.12
Guidelines M | 2013 | AIAG Label Conventions 46 | 2012
@ 20.14 Auto Company Guidelines 46 20.12
2] 20.15 CALS Implementation 46 20.13
Managing M 20.16 | Time and Effort 46 20.13
Expectations v 20.17 | Strive for Value, Not Perfection 46 20.13
Evaluating 4 20.18 | Translator Flexibility 46 20.13
gfg]asll)?lti(t); 20.19 | Translator Accuracy or Granularity 46 20.13
20.20 | What to Look For 46 2013
20.21 What to Ask 46 20.13
Delivery v 4 20.22 | Check Compatibility 09 20.14
Mechanisms 2023 | Floppy Disks 09 | 2015
20.24 | Tape-Drive Densities 46 20.15
M 2025 | UNIX Tape Archive (TAR) Utility 46 20.15
Data Compression | W 20.26 | ASCIH IGES Format 46 20.15
® 20.27 | UNIX Platforms 46 20.15
20.28 | Personal Computer (PC) Platforms 46 20.15
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The Solid Modeling Adviser Master Table (Continued)

Section Topic Group icon | SMA Name Orig Pg
Interfacing Data Exchange Checklists N g 20.29 | Rules for Data Integrity 46 2015
(continued) (continued) 20.30 | Data Integrity Checklist 46 20.16

20.31 | Contingency Plans 46 20.16
Good to Know M 20.32 | 2D Drawing File Sizes 36 20.16
20.33 | Organizational Preparation 46 20.17
20.34 Macintosh Drives 46 20,17
20.35 System ASCII Support 46 20.17
20.36 | Emerging Delivery Mechanisms 46 20117

IGES Anatomy 21.1 Custom Start Sections 46 21.7

212 | If Resulting Scale Is Too Large 46 217
Entity Mapping 21.3 IGES Subsets 46 2111
214 Mathematical Approximations 46 21.11
PAN 21.5 Entity Mismatch in Loop Testing 46 21.11
Utilities M 21.6 What IGES Utilities Can Do 46 21.13
21.7 Pinpointing Pre- or Postprocessor Errors 46 2113
21.8 IGES Viewing Ultilities 46 21.14
219 Product Capability 46 21.14
21.10 | Product Reliability 46 21.14
FAN 21.11 | Human Understanding 46 2014
IGES Testing 23] 21.12 | Vendor Verification & Conformance Tests 46 21.14
V4 21.13 | Scope the Test 46 2116
21.14 } Compare Entity Maps 46 21.16
Mm 21.15 | Visual Equivalence for Good Pictures 46 21.16
21.16 | Functional Equivalence for Good Data 46 2116
N g 21.17 | Measuring Results 46 2116
21.18 [ Test Case Characteristics 46 2117
21.19 | Test Case Sources 46 2117
Analysis and Mm 21.20 | Analysis & Verification 46 21.18
Debugging ¥ | 2121 | Debugging Hints 46 | 2018
21.22 | IGES File Verification 46 21.18
N 21.23 | 1f the IGES File Will Not Load 46 21.18
N g 21.24 | Plot-to-Plot Comparisons 46 2119
Judging and m 21.25 | The Final Judge 46 2119
% Z;ug:::li?sg @ 21.26 | Case Study Repositories 46 21.19
21.27 | Documentation 46 2119
v 21.28 | Record Keeping 46 21.20
Overall Evaluation | W 21.29 | An Iterative Approach 46 21.20
® 21.30 | Know the Model’s History 46 21.20
Contacts Mm 21.31 CALS Test Network (CTN) 46 2123
2132 | The National IGES User Group and the IGES/PDES 46 2123

Organization (IPO)

21.33 | Translator and Utility Vendors 46 21.24
Good to Know D 21.34 | Don’t Jump to Conclusions 09 21.24
21.35 | Check Modeling Tolerances After Transfers 35 21.24
&® 21.36 | Not Just SM Data 47 21.25
21.37 | View-Dependent IGES Transfers 08 21.25
N 21.38 | Typical Record-Length Problem 46 21.28
L 21.39 | Limited IGES File Size Acceptance 46 21.25

Mm 21.40 | Useful Facts About IGES Files 46 2125
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Section Topic Group lcon | SMA Name Orig Pg
Interfacing IGES Good to Know FAN 21.41 Editing & Browsing 46 21.26
(continued) (continued) (continued) q 21 .42 Standardization 48 2126

21.43 | The Concept of an Object 48 21.26
PDES/STEP Contacts M 22.1 PDES, Inc. 48 228
222 NIST and NIPDE 48 228
223 The European Community 48 228
22.4 The European Commission 48 229
225 Other Contacts 48 229
Good to Know Mm 22.6 Growth Path to STEP 47 229
22.7 Application Protocols 24 229
@ 22.8 Know Your Process 48 22.10
v 229 Highly Integrated STEP (HISTEP™) 49/50 | 22.10
M 22.10 Important Technology Characteristics of STEP Tools 49/50 1 22.10
Implementation Strategies Change N 4 231 Implementation and Effectiveness S1/52 1 23
Management " @y 1" 232 | Look Inward as Well 5152 | 237
v 23.3 A Case in Point 5152 ] 23
@ 23.4 A Cultural Mind-Set S1/82 ) 237
N g 235 Easy for Change S4s2 237
@ 23.6 Marketing SM Internally 29 238
Planning ® 237 Needs & Productivity Analyses 51/52 | 238
23.8 Aiding Communication 51752 1 23.11
239 [nternal Application Support SYs2 2313
23.10 | Configuration & Performance 51/52 | 23.13
23.11 Modeling Precision S1/52 | 23.13
v 23.12 | Modeling Notes Improve Communications S1/52 | 2313
m 23.13 Methods & Performance S1/52 12343
23.14 | Lack of Commitment 51/52 | 23.13
23.15 Executive Understanding S1/52 | 23.13
@ 3.16 | Proficiency Tests 51/52 | 23.13
23.17 Do Not Lose Sight of Goals S1/52 1 23.14
v 23.18 | Backup & Archive Procedures 51/52 | 23.14
@ 23.19 | Your Hardware Budget 51/52 | 23.16
Good Practices @ 2320 | Documenting Project Costs 29 23.18
23.21 Sharpen the Axe 29 2318
23.22 | Cross-Fertilization 29 23.18
23.23 | For Designers and Engineers 29 23.18
M) 2324 | Avoid a Poisoned Attitude 29 23.18
23.25 | Hard Disk Space 09 23.18
2326 | Monitoring Productivity 51/52 | 23.19
23.27 | Supported Functions S1s2 2319
2328 | Implementation Investments 51/52 ] 23.19
Vg4 2329 | Implementation Guidelines 36 23.19
M 23.30 | A Never-Ending Story 29 23.19
V4 23.31 | Software Considerations S1/52 | 23.19
2332 | Order of Accuracy S51/52 ] 23.20
PO 23.33 | Cost Per SM Workstation 51/52 | 2320
2334 | Benchmarking 51/52 | 23.20
0] 23.35 | The Right Tool for the Right Job 53 23.20
N g 23.36 | Factors to Consider 54 23.20
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( Section Topic Group lcon | SMA Name Orig Pg
Implementation { Manufacturing Design @ 25.1 Principal Axes 4(? 255
(continued) Features ® 252 Knowledge Utilization 40 258
Process Planning @ 253 Exception Handling 40 2511
FAN 254 Operational Sequence 40 25.11
Manufacturing @ 25.5 Standard Parts 40 2513
N 4 25.6 Lowering NC Costs 40 25.13
M 25.7 Work in Progress 40 25.13
@ 25.8 Bitlet & Stock Management 40 25.13
Robotics 3] 259 Part Handling 40 25.14
Inspection M 25.10 | Rigid Is Not Reality 40 25.15
Patterns 2] 25.11 Casting Patterns 40 25.17
Good Practices v 25.12 | The Overall Design Process 40 25.19
25.13 Modeling Advice 40 25.19
Volumetrics Display M 26.1 Display Interactivity 13 26.7
Data Processing M 26.2 Critical Trade-Offs 13 26.7
26.3 Acquisition Parameters 13 268
@ 264 Segmentation Procedures 13 268
26.5 Database Access 13 26.8
Data N 26.6 Disadvantages of Volumetric Clouds 13 26.9
Representation L 26.7 An Octree Disadvantage 13 20.9
v 26.8 Choosing a Representation Method 13 26.10
Concurrent Customer Focus ® 27.1 A Shared Vision 55 27.10
Engineering 272 | Customer Contact 55 [27.10
People and ) 27.3 Cross-Functional Teams 55 27.10
Teamwork 274 A Supportive Culture 55 27.10
275 Multiple Cycles 55 27.10
27.6 Take Ownership 20 27.10
27.7 Optimize the Design Process 20 27.10
27.8 Organizational Barriers 20 27.11
Systems @ 27.9 A Voice in the Process 55 27.11
27.10 Handbook of Solid Modeling 55 27.11
27.11 Support Human Communication 55 27.11
2712 | Get Physical Fast S5 27.11
27.13 | Synchronization 55 27.11
27.14 Product Data Management (PDM) 55 27.11
Processes @ 27.15 | All Things Considered 55 27.11
27.16 | A Value Chain 55 27.11
27.17 | Look Ahead & Behind S5 27.41
27.18 | Support Best Practices 55 2712
27.19 | Capture Process Knowledge 55 27.12
27.20 | Seek & Use Appropriate Metrics 53 27.12
Resources & @ 27.21 Administrative Functions 55 27.12
Responsibilities 27.22 | The Total Product Life Cycle 55 27.12
Manufacturing @ 27.23 | External Resources 55 27.m
Infrastructure 27.24 | Computer-Based Tools 55 27.12
27.25 | Integrate with Customers 55 27.12
27.26 | Invest in Special Relationships RN 27.12
27.27 Old & New 35 27.12




The Solid Modeling Adviser Master Table (Continued)

Section Topic Group icon | SMA Name Orig Pg
Implementation Concurrent Implementation (] 27.28 | No Walls—Onc Team 25 27.12
(continued) Engineering v 27.29 CE Design Tips 17 27.13
(continued) @ | 2730 | Hardware Capabilities 55 | 2713
27.31 SM Sells Ideas 55 27.13
27.32 | SM and X Terminals S5 27.13
27.33 | SM. Customers, and Suppliers 55 27.13
27.34 Data Exchange 55 27.13
M 27.35 Not Just Geometry 55 27.13
Common CE FAN 27.36 | Information Explosion 56 27.13
Pitfalls S 2737 | Spurts Are Not Desirable 56 27.13
A 27.38 | Risk of Wasted Effort 56 27.14
27.39 | Possible Increase of Iterative Costs 56 27.14
27.40 | Errors May Build Up 56 27.14
Data Product Data @ 28.1 PDM Is Imperative 01 28.4
Management Ma("lj‘é‘;v‘;’)e“‘ q 282 | Who Will Benefit Most? 36 | 284
) 28.3 A PDM Assessment 57 28.5
M 284 Nine Things PDM Can Do 17 285
N 28.5 Knowledgeable Assets 36 285
@ 28.6 Attributes 36 28.5
28.7 1f PDM Is Not Used 36 28.5
28.8 For Multiple Users 36 28.6
Network N g 289 Network Bandwidth 01 28.6
Considerations 28.10 | Networking Voice and Video or | 286
Needed 28.11 Database Editing 08 28.6
28.12 | UNDO Applications 08 28.6
28.13 Information Hooks 29 28.6
28.14 | Database Searches 29 28.7
Good to Know @ 28.15 | Smart Part Libraries 21 28.7
28.16 | SM Database Management Tips 17 28.7
28.17 | Using Alphanumeric Terminals 29 28.7
N 4 28.18 | Data Access Management 29 287
® 28.19 | Data Links 09 28.8
In the Industry At Sony Applications M 29.1 Related Issues 58/59 | 29.11
Corporation @ | 292 | Where Used 58/59 | 29.11
Optimum ® 293 Exceed Minimum Requirements 58/59 | 29.13
Cofg;:fr':ﬁon M | 294 | Performance Resources 58/59 | 29.13
@ 29.5 RAM Disks 58/59 | 29.13
File Management | @ 29.6 File Directories 58/59 | 29.13
PAN 29.7 Backup Files 58/59 | 29.13
Data Management | @ 29.8 Naming Files 58/59 | 29.13
299 Managing Objects 58/59 | 29.13
3D Orientation M 29.10 | Local Coordinate Systems 58/59 | 29.13
® 29.11 | Orienting Objects 58/59 | 29.14
Display M 29.12 | Wireframe Displays 58/59 | 29.14
29.13 | Shaded Displays 58/59 | 29.14
® 29.14 | Color Management 58/59 | 29.14
29.15 | Display On/Off Functions 58/59 | 29.14
Systems M 29.16 | X-Windows System 58/59 | 29.14
Information ¥ | 2917 | Determining Machine Status 58/59 | 29.14
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