SOLIDWORKS®

Advanced Part Modeling

TMS CADCentre www.tms-scotland.com 01324 550 760



Contents

Introduction
About This COUISe . . ..ottt e 2
Prerequisites . . ... 2
Course Design Philosophy . ........ ... .. .. . i 2
Case Studies . ...t 2
EXerCISes. . . oo 2
A Note About DIimensions . .. ...t 3
Conventions Used inthis Book ............. .. .. ... .. ... ... 3
About the Training Files. . ........ ... ... ... ... ... ... .... 3
Training Templates. .. ........ . ... . .. 4
Accessing Training Templates in SOLIDWORKS ............ 4
Windows OS . ..o 5
Use of Color . . ..o 5
Color Schemes . ....... ... i 5
RealView Graphics. . ......... ... 5
More SOLIDWORKS Training Resources. .. ................... 6
Local USer Groups . ... .cvvt vt 6
Lesson 1
Multibody Design Techniques
Multibody Parts. . . ... 8
Hide/Show Tree Items . ............ .. .. ..., 8
Multibody Design Techniques .. ............ ... ... .. ... .... 8
Creatinga Multibody . .......... ... ... ... ... ... . ..... 10
Merge Result. ......... .. . 10
Case Study: Multibody Design. . ........ ... .. ... ... ... 10
Contour Selection . .. ........ .. ... 11

TMS CADCentre www.tms-scotland.com 01324 550 760



Contents

Lesson 2
Saving Solid Bodies

TMS CADCentre

SOLIDWORKS

Solid Bodies Folder .......... ... .. .. . ... 13
Local Operations. . . ...ttt 15
Feature Scope . . ... 15
Patterning Bodies .. ......... . ... .. 17
Tool Body Technique . .......... ... ... ... .. ... 18
UsingInsert Part......... ... .. ... .. ... 18
External References ............. ... ... ... . ... ... 19
Entitiesto Transfer .. ....... ... .. ... . .. . i 19
Locate Part and Move/Copy Bodies. ...................... 21
Combining Bodies . ............... i 25
Case Study: Protective Screen .. ........ .. .. .. ... ... 27
Intersect with Solid Bodies. . .......... ... ... .. ... .. ... 31
Case Study: Bowl .. ... ... 31
Calculating Internal Volume. . .. ........ ... .. ... .. .... 33
Indent Feature. ....... ... it 34
CaseStudy: Indent . ......... ... ... ... . .. . 34
Deleting Solid Bodies. . ........ .. .. . . i i 36
Delete/Keep Body Feature . ............................. 36
Exercise 1: Bridging a Multibody Part........................ 38
Exercise 2: Local Operations . ..............c.ouiiiininon.... 40
Exercise 3: Positioning Inserted Parts ........................ 43
Exercise 4: Patterning Bodies. .. ............................ 46
Exercise 5: Modeling Negative Space ........................ 50
Exercise 6: Combining a Multibody Part . . .................... 53
Exercise 7:Indent. ....... ... 55
Multibody Part vs. Assembly . .............. ... ... .. .. ..... 60
Saving Bodies Functions .......... ... .. . .. .. .. . ..., 61
Default Templates. .. ....... ... ... 62
Case Study: Clamp . . .. ...t e e 62
Insertinto New Part . ....... ... .. ... ... .. ... ... ... ... 63
Save Bodies. . . ...t 67
Case Study: BoatCleat............ ... ..., 67
Modeling for Rapid Tooling . . ......... ... .. ... ... .. .. ..... 70
Splitting a Part into Multiple Bodies ......................... 71
Split Feature . ....... ... 71
Case Study: Handle. . ...... ... .. .. . . . . i 72
Saving SplitBodies. ............ ... ... . 73
AutomatinganAssembly ........... .. ... ... ... 74
Case Study: Using Split Part with Legacy Data................. 75
Exercise 8: Insertinto New Part. ............ ... ... .. ....... 78
Exercise 9: Split Part and Save Bodies. ....................... 80
Exercise 10: Modeling for Rapid Tooling .. ................... 83
www.tms-scotland.com 01324 550 760



SOLIDWORKS Contents

Lesson 3
Sketching with Splines
Curvesin Sketches .. ...... .. ... i 98
Using Sketch Pictures. . .......... ... ... .. 100
Case Study: GuitarBody ............ ... ... ... ... ... 101
Splines. . . ..o 103
Standard Spline. . ......... ... ... . . 104
KeepitSimple ........ .. . . 104
Creating and Manipulating Splines. . . .................... 104
AnatomyofaSpline............... ... ... .. ... ..., 107
Spline Tools . ... ... 107
Adding Spline Relations. .. ....... ... .. ... ... .. ... 107
Spline Handle Basics . ............ ... ... ... 107
Spline Handle Relations . .. ........ ... ... .. .. ....... 108
Changing the Shape of aSpline . ..................... ... ... 109
The Control Polygon. . .......... ... ... ... ... ... ... 109
Manipulating the Spline Handles . . ................... ... 109
Fully Defining Splines . ............ ... ... ... ... ... 111
Evaluating Splines ........... ... .. . ... 111
Spline Evaluation Tools . .......... ... ... .. .. .. ..... 112
Whatis Curvature? . . ...t 112
Evaluating Curve Quality using Curvature Combs .......... 113
Spline Parameters . . .......... ... . i 115
Other Spline Modification Tools ........................ 116
Case Study: Two Point Spline. . . ........................... 118
Equal Curvature and Torsion Continuity .................. 118
Evaluating Continuity with Curvature Combs . ............. 120
Analyzing Solid Geometry . .. ......... ... 121
Display Curvature. . . ...t 121
Zebra Stripes. . . oot 122
Surface Curvature Combs. . ........ ... ... 123
Case Study: Torsion Continuity . ..............c.oovenon.. 124
Style Spline. . ... 126
Case Study: WateringCanHandle . ......................... 126
Style Spline Types . ... ... 127
Style Spline Tools. . ....... ... .. 129
Fit Spline. .. ... . 132
Case Study: Coffee Cup ... ... 132
Fit Spline Parameters .. ........ ... .. .. ... ... .. ... 134
Fit Spline Tolerance ... ......... ... .. ..o, 134
Splines Summary ............ . . . i 136
Exercise 11: Fleur-de-lis. . ........ ... .. ... .. o ... 137
Exercise 12: SodaBottle. .. ..... ... ... . i 144
Exercise 13: Spline Practice . ........... ... .. ... .. .. .... 148
Exercise 14: Coffee CupHandle ........................... 150
Exercise 15: Fun with Splines ............................. 154

TMS CADCentre www.tms-scotland.com 01324 550 760



Contents SOLIDWORKS

Lesson 4
Introduction to Sweeping
SWeePINg. . . oot 158
Sweep Requirements. . . ............ ... ... ... .. 159
Case Study: Faux Raised Panel Door........................ 160
Sweep with Guide Curves. . . ......... ..., 162
Case Study: Bottle Body. . ............ ... ... .. ... 162
Pierce Relation .. ........ ... .. ... .. . . .. .. 164
Showing Intermediate Sections ......................... 167
Multi-thickness Shell ........ .. ... .. .. .. ... .. ... ... 168
The SelectionManager .. .......... .. ..., 169
Case Study: Hanger Bracket. . ......... ... ... ... ... ...... 170
Exercise 16: Oval Foot Drawer Pull. . ....................... 173
Symmetrical Splines. ......... ... ... .. . . . 175
Exercise 17: TireIron. . ...... ... .. ... 178
Circular Profile Sweep . .. ... 179
Dome Feature .. ....... ... ... ... . . 180
Exercise 18: Starship Fuselage . . ........................... 182
Exercise 19: Build Your Own Bottle . ....................... 187
Lesson 5
3D Sketching and Curve Features
Curve Features . ... ... ...t 190
Case Study: Spring .. .......oouiiit i 191
Sweeping Alonga3DPath................ ... ... ... .. ... 191
3DSketching. . ... 191
Using Reference Planes .............. .. . ... .. ... ... 191
Additional Techniques . ............. ... .o i, 191
SpaceHandle .......... ... ... .. .. ... .. . 192
Subset of Sketch Entities and Relations . .. ................ 192
Helix Curve. .. ... 197
Helix and Spiral Feature . . . ........... ... ... ... ...... 197
Creating a 3D Curve from Orthogonal Views ................. 200
Projected Curve Feature .. .......... ... ... .. ... ..., 201
Combining CUrves . .........coitiriniii e, 202
Composite Curve Feature . . ............ ... .. .. ....... 202
Smoothing Transitions . ... ..., 204
Exercise 20: 3D Sketching . . ......... ... ... ... .. ... 206
Exercise 21: 3D Sketching with Planes . ..................... 209
ActivatingaPlane. . ...... ... .. .. . i 213
Creating a Plane withina3D Sketch ..................... 215
Exercise 22: D-cell Flashlight Spring. .. ..................... 218
Exercise 23: Water Bottle Cage . .. ......................... 219

TMS CADCentre www.tms-scotland.com 01324 550 760



SOLIDWORKS Contents

Lesson 6
Threads and Library Feature Parts
Bottle Features . ....... ... ... . 224
Library Feature Parts .............. .. ... ... .. ........ 224
Case Study: Modeling Threads. . ........................... 224
Thread Feature . ...... ... .. .. .. . . . 224
Thread Profile. ... ... ... .. .. . . 225
Saving a Library Feature Part. .. ......... ... .. ... ... .. ... 226
Performance Considerations. .. ........... ... ..., 228
Performance Settings in System Options . . ................ 228
Performance Settings in Document Properties. ............. 229
Suppressing Features ............. .. ... .. .. ..., 229
Usingthe Freeze Bar. . ........... ... ... ... ... ........ 230
Case Study: Adding the Label Outline . .. ................. ... 232
Designing a Library Feature Part . . ................... ... 232
Library Feature File Locations . . .. ...................... 233
Anatomy of a Library Feature Part. .. .................... 234
File Explorer. ... ... ... . i 235
Dissolve Library Feature .............................. 237
Creatingthe Sweep Path. .. ..... ... .. .. ... ... .. ... ... 238
SplittingaFace......... ... ... 238
Sweeping Along Model Edges . ............................ 240
Propagate Along Tangent Edges. .. ...................... 240
Exercise 24: Worm Gear. . .. ...t 243
Exercise 25: Addingthe Bottle Lip ......................... 248
Exercise 26: Starship Continued. . . .......... ... .. ... .... 254
Lesson 7
Advanced Sweeping
Sweep Options . .. ...o. ittt 266
Additional Sweep Settings . ......... ... ... 267
Profile Orientation .......... ... ... ... i .. 268
Intermediate Sections .. .......... .. .. .. i 268
Follow Path. ... ... .. ... ... . . 269
Keep Normal Constant . . ..., 269
Case Study: Keep Normal Constant. . ....................... 271
Intersection Curve Feature .. .......... .. .. ... i, 271
Visualizing Sweep Sections . ............. ..., 272
Face Curves. . ... .. 272
Controlling Twist .. ... i 274
Case Study: Controlling Twist . ......... ... ... ... ... ....... 275
Case Study: Controlling Twist with Guide Curves. ............. 279
Case Study: Align with End Faces . ............. ... ... .. ... 287
Sweeping Along Non-tangent Edges . .................... 288

TMS CADCentre www.tms-scotland.com 01324 550 760



Contents

Lesson 8

Introduction to Loft and Boundary Features

TMS CADCentre

SOLIDWORKS

Solid Profile . ...... ... ... 290
Case Study: Drill Bit. .. ... ... ... 290
Exercise 27: Twist Along Path . . ........................... 293
Defining Twist .. ... i 293
Exercise 28: Controlling Twist with Guide Curves ............. 295
Equation Driven Curve. ......... ... ... i, 295
What do the Equations Mean? .......................... 296
Exercise 29: Makeup Case .. ... ... 299
Exercise 30: MOUSE. . .. oot it 302
Exercise 31: Blower Housing . . . ........................... 306
Comparing Complex Features ............................. 320
How Lofting and Boundary Work . ......................... 322
Case Study: Defroster Vent. .. ......... ... ... ... ... ... .. 323
LoftFeature. .. ... ... .. . 323
Preparation of the Profiles ............ ... ... ... ...... 324
Merge Tangent Faces .. .......... ... ... ... ... 326
Start and End Constraints . . .. ............ ... .. .. ....... 327
Boundary Feature . .. ....... ... ... . .. 329
Boundary with Surfaces . ........... ... ... .. ... ... ..., 332
SelectionManager in Loft and Boundary . ................. 333
Case Study: Lofted Merge . .......... .. ..., 333
Case Study: Reusing Sketches . ............................ 335
CopyingaSketch ....... ... ... ... . . . . i 336
Modify Sketch. .. ... 337
Derived Sketches . ... 339
Boundary Preview Options. . . ...t .. 341
Sketch Block and Library Feature Profiles. . ............... ... 343
Exercise 32: Lofted Vase . ........ ... ... i, 344
Exercise 33: Creatinga Transition . .. ....................... 347
Exercise 34: Light Cover . ........ .. ... .. 351
Exercise 35: Sketch Blocks as Profiles. . ..................... 354
Curve Through XYZ. . ... ... i 354
SketchBlocks . ......... . . 357
www.tms-scotland com 01324 550 760



SOLIDWORKS Contents

Lesson 9
Advanced Loft and Boundary Features
Additional Curves in Loftand Boundary . .................... 362
Centerline Lofting. . . ....... .. .. .. .. . . 362
Case Study: Heat Shield ... .......... ... ... ... ... ... ...... 362
Sharing Sketches. .. ....... ... ... . 364
Loft Preview Options .. ........... i, 365
Adding Sketch Segments . .......... ... .. ... ... ... 367
Segment ... ... 367
Split Entities . .. ... i 367
Cleaning UpaModel ........ .. ... . .. 369
Deleting Faces. . ... 370
Delete Face Feature . ......... ... ... ... .. ... ... .... 370
Evaluating Edges . ......... . ... . . 371
Deviation Analysis .. ......... ... 371
Face Fillets ... ... .. 372
Case Study: Hook . .. ... 376
Planning a Modeling Strategy. . ........... .. .. .. ... ..... 377
CurveInfluence. .. ... ... i 382
Exercise 36: Hook Continued. . ............................ 385
Exercise 37:Funnel ....... ... ... .. .. . .. .. . ... 390
CONICS . . v vttt 390
Exercise 38: Rocker Arm .. .......... ... ... ... . ... ... ... 400
Lesson 10
Advanced Filleting and Other Features
Fillet Settings . .. ... oot 406
Fillet Parameters. ... ... ... ...t 407
Fillet Method. . . ... ... .. . 407
Fillet Profile ... ... ... ... ... .. . .. 408
Constant Size Fillets . . . ....... ... ... . i 409
Multiple Radius. . . ........ ... 409
Setback Parameters. .. .......... ... ... ... .. 410
Delete Face: Deleteand Fill .. ............................. 412
Partial Edge Parameters .............. ... ... ... ... ...... 413
Fillet Options . ...... ... e 413
Select Through Faces . ............ ... ... ... ... ...... 413
KeepFeatures......... ... ... i, 414
Round Corners . ......... ... 0., 416
Overflow Options . . . ....ooi it e 416

TMS CADCentre www.tms-scotland.com 01324 550 760



Contents

TMS CADCentre

SOLIDWORKS

Variable Size Fillets .. ........ ... ... .. . .. ... 418
Variable Size Control Points. . .. ......... . ... ... ...... 419
Variable Size FilletProfile . . ........................... 420
Straight and Smooth Transitions. . ....................... 421
ZeroRadius Values. . ........ ... ... 421

Face Fillets ... ... ... i 422
Curvature Continuous Fillets . ......... ... ... ......... 424
Radial or Chord Width Definition ....................... 425
Hold Lines. . .. ... e e 425

FilletXpert. . . ..o 427

Other Advanced Features . . ......... ..o, 432

Wrap Feature. . ....... ... . . . 432

Deform Feature. .. .......... .. ... i 434
Point Deformation. . . ........ ... . 435
Curve to Curve Deformation . .......................... 437
Surface Push Deformation .. ........................... 439
Joining Surfaces . ......... ... . 439
Knit Surface Feature. . ............ ... .. ... . ... ...... 439

Direct EAiting . . ... . 443
Move FaceFeature . . ........ ... ... ... ... ... ... ... ... 443

Exercise 39: Variable Radius Fillet . . ....................... 447

Exercise 40: Face Fillets. . ............ ... ... ... . . .. ... 449

Exercise 41: Bottle Fillets. . ........... ..., 450

Exercise 42: WateringCan. .. ...t .. 453

Exercise 43: Delete Face. .. .......... ... ... 459

Exercise 44: Direct Editing. . . ......... ... ... ... ... ...... 461

www.tms-scotland.com 01324 550 760





