Pro/ENGINEER Wildfire 3.0 Introduction to Surface Modeling Contents

Table of Contents

L e Yo LW T o oY o 1
Objective Of ThisS TEXIDOOK. .........eiiiiiiiiie it 1
TextbOOK OULIINE ...t e e e e e e e e e e e e e e e e e annns 2
Textbook CONVENTIONS .......ooiiiiii et e e e e e e e e e e e e e e e e ennes 3
EXEICISE FIlES ... ettt e e e e e e e e e e e e s 3
System ConfigUration...........oooiuiiiiiiiii e 4
Why Surface MOAElING? ......ooeiiiiee e e 5
Surface DefiNItiONS .......oooiiiiie e e 6
ST 0 [y = Lot T BT E=T o] £ | P PPRPR 8
SUrface MESh DiSPIAY ....eeeiiiieiiieie e e e e e e e e e e e e e e e eanes 9

BasiC SUIMaCEeS.... .. e 10
INEFOAUCTION. ...ttt e e e e e e e e e 10
1 0o [0 S0 =T S 11
REVOIVEA SUIMTACE .....eeiiieeiee e e e e e e 12
SWEPE SUMACE ...ttt e e et e e e e e e e e e e e e e e e e e annes 13

Trajectory OPLONS .......eiii e 13
1 1=T o T=To IS T o = Lo S 14
Start Point and DireCtion AITOW .........c..oieiiiiiieiiiiie ettt e e seeee e 15
BIENA VEIEX e 16
oY [0 | LR Y= o1 1] o ISP SR 17
Rotational BIENd .........cooiiii e 18
GENETAl BIENA ...ttt s 19
Options for Non-Parallel BIENAS ...........coooiiiiiiiiei e 20
SWEPE BIENA SUIMACE......oeiieeiee e e e e e e e e e ennnes 21
Facts About SWept BIENS........ooo i 21
Swept Blend Surface (CONtINUE) ........oooiiiiiiiiiii e 22
Swept Blend Surface (CONtINUE) ........oooiiiiiiiiii e 23
P LU =T = S 24

Exercise 1 — BasiC SUITacCes.........ccciiciiiiiinsiinincrr s s s 25

(02670 E3 1 U To3 1T T g H CT=T ] 4 4 T-1 1 T 38
T 10T L1 T 4o o SRS 38
Creating Datum FEAUIES..........oii i 39
Creating Datum Planes ..........oouiiiiiii e 40
Creating DatUm AXES ........uiiiiiiiiee et 41
SKEIChEA CUIVES ... ..ottt e e e et e e st e e e enee e e e ennes 42
OFFSEE CUIVES ...ttt et e et e e ettt e e e st e e e e sntte e e e anneeeeeannees 43
CUIVE TIIU POINES ...ttt e e e e e e 44
Curve Thru Points (CONtINUEA) ......coiiiiiiiiiiiece e e e e 45
Curves From EQUALIONS ...ttt e e e e e e e e e 48
Projected and Wrapped CUINVES .........coocuiiiiiiie ettt e e 49
Projected Datum CUIVES .........uuiiiiiiie et 50
Wrapped Datum CUIMVES.......oooi et a e e e e e e e e e e e e nneeeeeaae e s 51

COPYRIGHT © 2006 CADQUEST INcC. Page i



Contents Pro/ENGINEER Wildfire 3.0 Introduction to Surface Modeling

CUrves by INTErSECHON .......cooiieiice e a e e e 52
Curves by Intersection (CoONtiNUEd) .........c..uviiiiiii i 53
Creating Datum POINTS .....o.oooiiiecee e e e 54
Datum Point ON CUIMVE ...t e e e e e e e 55
Datum Points at INtersections ..........oo i 56
Sketched Datum POINtS.... ... e e 57
Datum Point Offset from CSYS.......ouuiiiiiiiiii s 58

[ F= 100 ] 0 ] =T o] o S 59
UsIiNG Datum GraphS .......eoiiiiiiieei e 60
Datum Tag DiSPlay ... ... nnnnnnnnnnnnnnnnnnnnnes 61
Exercise 2 — Construction GEometry .........cccccvmiiniinnnsns s 62
Advanced SUIaCes ... e 98
INEFOAUCTION. ...t e e e e e e e e ee s 98
Variable SECHON SWEEP ....uvviiiii e a e 99
The Variable Section SWeep TOOI......ccoui e 100
NOIMAl t0 TraJECLONY ... 101
NOIrmMal t0 ProjeCtion .........eiiiiiiiiieee e 102
Constant Normal Dir€CHioN............eiiiiiii e 102
JLILCC ] 2= L PP UTPRR P 103
Facts About Variable Section SWeeps ........cooouiiiiiiii i 103
BoUNAArY BIENG. ... s 104
Boundary Blend (CONtINUE)..........ooiiiiiiiiiiiiiee e e 105
Boundary Blend — EXample 1 ... 106
Boundary Blend — EXampIe 2 ... 108
Section 10 SUrfaces BIENd...........ooiiiiiiii e 109
Surface to Surface BIENd ... 110
Exercise 3 — Advanced SUrfaces ..........ccccuciirinnimininnsnrn s s 111
Merge SUMaces ...t —————————— 135
INEFOAUCTION. ...t e e e e e eee s 135
€= 1] o] = 136
Facts about the Merge Feature............ouvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 137
Exercise 4 — Merge SUITACeS........couucccimrimriiisscssnsneesssssssssssere s s ssssssssmnsne e s ssssssssnmnsssses 138
Offset, Solidify, and ThiCKeN ...........o s 152
INEFOAUCTION. ... e e e e s eee s 152
The Offset COMMEANG ... e s e e s enneeee s 153
The Offset Command (CONTINUEA)........coociiiiiiiiiiiiie e 154
StANAArd OffSEL .. .ot e e e e aaes 155
Offset With Draft...... ... e e e e 156
Offset With Draft (ContinUed)...........cueeiiiiiii e 157
L0 EST=T B = o 7= T [ USRS 158
OffSEE REPIACE ...t e e e e e e e e e 159
The Solidify COMMEANG.........oiiiiiiiii e 160
The Thicken CoOMMEaNd.........cooiiiiiiiii e e sreee e 161
SUMIMIAIY ..ttt ettt e et e e e e e s et eeeeeeeesaabataeeeaaeessansssaeeeaeesesassssaeeeeaesaaannnes 162
Exercise 5 — Offset, Solidify, and Thicken ... 163
L020Y o} VA 14 Lo [N o= 1= (PSS 173
T 10T [0 T 4o o SRS 173

Page ii COPYRIGHT © 2006 CADQUEST INc.



Pro/ENGINEER Wildfire 3.0 Introduction to Surface Modeling Contents

Individual Surface Selection Technique............cccvviiiiiiiiici e, 174
Seed and Boundary Selection Technique.............coooiciiiiiiii i, 174
Seed and Boundary Selection Technique (continued) ...........cccccvvieiiiiiiiciiiiieee e, 175
Loop Surface Selection TeChNiQUe ............ooiiiiiii i 176
UsIiNg Copy and Paste .......coooiiiiiiiiii s 177
Exclude Surfaces OptioN............oiiiiiii e e e e e 178
| 0] (=TT o] 1T S 179
Copy Inside Boundary OPtion .........cooiiii i e e e 180
Using Copy and Paste Special .........coooiiiiiiiiiiieee e 181
Using Copy and Paste Special (Continued) ..........coocuviiiiiieiiiiiee e 182
Exercise 6 — Copy and Paste.............ooiiiiiiiiiien s 183
Trim and EXTENd ... 197
[aigeTe [¥ oz i{o] s FHRRRRRRR OO PP PPPPPPPPPPPPPIRt 197
The Trim CommaNd ..ot eeeaeees 198
Trim Using @ QUIlL .......ooo e 199
TriM USING CUNVES ...ttt e et e e e e e e et e e e e e e e s enarreaeaaaeeas 199
Trim USING @ Plane@.......oooiiiiiiiiieiieeeeeeeeeeeee ettt eeeeeeseeeseeeesesssnennnnes 200
Trim UsSiNG SIINOUEBLEES ......vveiiiiiiciieee et ea e 201
The Extend COmMMEaNd .........ooiiiiiiiiiiiiiiee et e e et e e st e e e snaeee e 202
Extend UsiNg SAmMe SUMACE .......ccieiiiiiiiiiiieee et 203
EXtENd TanGeNt ..o s 204
EXIENA 10 @ PIANE......eeiei b —a———————— 204
Extend Side BOUNAANES. ..........uiiiiieiiei et a e e 205
Exercise 7 — Trim and EXtend ... 206
Special Surface FEatures..... ... 219
INEFOAUCTION. ...t e e e e e eee s 219
CONIC SUMACE......ccc i 220
N-SIEA PatCh ... e 221
SUMace Free FOrmM ... . 222
VerteX ROUNG ......ooooiiiiiiieeeeeeeeeeee ettt e e e e e e e eeeeeeseeeeeseeees 224
SOld Free FOrM ..eeeeeeeee 225

0T o 1= 1IN = =T oo [PPSR 226
SECHON ProPerti€Ss .....uvviiiiiie i 227
VOIUME PIANE......coiiiiiii e 228
Volume Plane (CONtINUEA) ....ccceeiiiiiiiiiie et e e e 229
Flatten QUIIE......ooo et e e et e e e e e e nees 230
=TT oo 10 To] [ To PR RR 231
Exercise 8 — Special Surface Features............ccoooiiiiiiiiiiii e 232
Geometry ANAlYSIS ... ..o 242
INEFOAUCTION ... e e e e e e e e e e e e e e e e e b aeaaaees 242
Geometry ANAIYSIS ICONS ...t e e e e e e e e e e e e e e e ennes 243
The Geometry Analysis Dialog BOXES .........cc.uvviiiiieiiiiiiiiiiee et 244

P OINE ANAIY SIS .. s 245
RAAIUS ANAIYSIS ...t 246
CUNVALUIE ANGIYSIS .....eeiiiiiiee ettt e e e e e aabe e e e 247
Curvature Analysis (CONLINUE) .......cuuiiiiiiiiiii e 248
SECHONS ANGIYSIS ...t 249
Dihedral ANgle ANAIYSIS .....cooiuiiiiiiiiie e 250

COPYRIGHT © 2006 CADQUEST INcC. Page iii



Contents Pro/ENGINEER Wildfire 3.0 Introduction to Surface Modeling

OFFSEE ANGIYSIS ..eeiieiiiiiie ettt e e et e e e st e e s snbae e e e anbeeeeeanbeeeeeanes 251
DeVviation ANAIYSIS ......eeiiiiiiii e 252
Shaded Curvature ANAIYSIS.........coe it 253
Shaded Curvature Analysis (Continued) ..o 254
Draft ANAIYSIS ... .. e e e e e e e e e e e annee 255

RS (0] 0TI AN F= 1< £ SRR 256
REflECioN ANAIYSIS ..o 257
ShadoW ANAIYSIS ...ttt e e e e e e e e e e e e e e e e e e e e annnee 258
SAVEA ANAIYSES ..o e e e e e e e e e e e e e e e e e e aannnee 259
Exercise 9 — Geometry ANalysSis ........ccccoiiiiiiiiiiinmnrii e 260
0] oXe T L=Yo IS TU ] - Lo =SS 269
[aigeTe [¥ ez i{o] s FHRRRRERR OSSP PPPPPPPPPPPPPIRt 269
Import Configuration OPtioNS .......ooieie e 269
MOAEI ACCUFACY ...ttt ettt e et e e e e e e 270
Redefining Imported GEOMELrY ..........ooiiiiiiiii e 270
Redefining Imported Geometry (continued)..........cccuvveiieiiiiiiiiiieeiee e 271
Redefining Imported Geometry (continued)..........ccuvveeieiiiiiiiiiiece e 272
Heal Geometry AUtOMALIC..........oiiiiiiiiiieie e 273
Heal Geometry Manual .............ooiiiiiiiiiiieee e 274
4] o I €T o SRR 274

Edit BOUNAAIY ...coooiiiiii e 275
Deleting Imported GEOMELIY .......oouiiiiiii e 276
COllapSE GEOMEITY .....eiiiiiiiie ittt et e st e e e nbeeeeeaaes 277
Exercise 10 — Imported SUIrfaces ........cccccriiiicccsemireenin s cssssere e sssse e s ssmne e s 278

Page iv COPYRIGHT © 2006 CADQUEST INc.



