4 DASSAULT Y4yebOHbIN Kypc no cucteme CATIA

SYSTEMES )
Cnanabl

CATIA

Generative Shape Design Update/
OobHoBneHune Moayna PacwumnpeHHoOro
[lpoekTpoBaHusa NoBepxHoOCTEN

Version 5 Release 7
May 2001

FOR-CAT-E-GSD-UF-V5R7

Copvriecht DASSAULT 1



OoHoBneHue Moaynsa PacwupeHHoro
[MTpoekTpoBaHusa NoBepxHoOCTEN

[NaHHbIN KypC BKIlOYaeT HOBble (PYHKLUMM 1 MOAEePHM3aLUN B CYLLECTBYHOLWNX CcpeacTBax
NPOEKTUPOBAHMUA MNOBEPXHOCTEU, BKNIOYEHHbIX B paboume obnactu (Workbenches)

PacwunpeHHoro lpoektupoBaHua loBepxHocten u Wireframe and Surface Design /
NMpoekTupoBaHuna Kapkaca n NoBepxHoOCTeMN.

LleneBasa ayautopus
CneunanucTtbl B obnacTtu
MeXaHN4YeCKOro NpoeKTUpoBaHUS

. 1,5 Onst Heobxoanmblie ycnoBus

3HaHue kypcoB WFS, COM, SKE
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Iroaucton to vvireiraine diia ouriace

Design/
BBeaneHue B [1poekTupoBaHue [NoBepXxHOCTU U

Kapkaca

Ha amom 3aHssmuu ebI nosiydume npeocmaesieHue 0 Ho8bIX (YHKUUSIX,
umMmerowuxcsi 8 uHmepdgeuce rnosb3oeamesisa PacwupeHHO20
lpoekmupoeaHusi [loeepxHocmeu.

Generative Shape Design Workbench Presentation: New

functionalities and enhancements overview/
lMpesenmayusi Pabo4yeu obnacmu PacwupeHHO20
llpoekmupoeaHusi [loeepxHocmeu: O630p HOBbLIX 8bINOJIHSIEMbIX

YHKUUU u ModepHu3ayuu



The User Interface: New and enhancement (1/2)/
UHTepdenc nonb3oBatens : HOBoOE U Mo.qepl-msauuﬂ (1/2)

= Paoint...
"4

Estremum...

}’{J E stremumPolar. .

27 Plane...

,T— Projection...

L/ Combine...

0 ReflectLine...
@ Intersection...

i@ Parallel Curve...

| ; ; Circle... I

r_ Comer...

Q Connect Curve...

fu

Copvriecht DASSAULT

QR Tools 'Window  Help

Extract...
Multiple Edge Extract...
P

S Curve Smooth... |

’&T{ Untrim...

%}i Disassemble...

¢ Boundary...

Z;’ Sketcher
Wireframe ’ |
Law »
Surfaces ’
| Operations ’ I-|
Constraints ’
Analysis »
Advanced Replication Tools ’
IJserFeature ’

@ Instantiate From Document...

“<)) Shape Fillt..

Edge Fillet...
Variable Fillet...

Face-Face Fillet...

Tritangent Fillet...

.,ﬂ Translate. ..
UQ Rotate...
{ﬁ Symmetry...
'_b: Scaling...
LY atinity..
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The User Interface: New and enhancement (1/2)/
UHTepdenc nonb3oBaTensa : HOBoOe U MoaepHusauus (2/2)

IECE Tools Window  Help

Ubject
@ Open Body
@ Object Repetition...
XN
J-. Axis System L -
#  Points and Planes Repetition...
4? Sketcher g Planes Between...
V5R7)
Wireframe » % Rectangular Pattern. ..
Law » A{} Circular Pattemn...
’ -
HEEES I @ Duplicate Open Body
Operations ’
@ PowerCopy Creation...
Constraints »

Save In Catalog...

Analysis

*—3 Connect Checker Advanced Replication Tools »
2 Curve Connect Checker UserFeature »

@ Instantiate From Document...
m Draft &nalysis *

Mapping Analysis
o e BT
Iu&!g-l' Porcupine Analysis

52\} Geometric Information
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UserFeature Creation...

1 Save In Catalog...




Creating Wireframe Geometry/
Co3aaHue KapkacHou reometpun

Ha amom 3aHssmuu ebl y3Haeme Ho8ble 8bINOoJIHsAeMble pyHKUUU U
MoOepHu3ayuu e co3daHuu asniemeHmMoe Kapkaca.

Creating a polar extremum/ Co30aHue rnosisipHo20
3KcmpemMyma

Creating bisecting lines/ Co3daHue 6uccekmpucsbi
Creating a spiral/ Co30aHue cnupanu

Creating planes between other planes/ Co30daHue nnockocmel
Mexoy deymMsi NJI0OCKOCMsIMU

Creating a circle on support/ Co30aHue OKpy>XHOCMU Ha
OMopHoOU rnosepxHocmu



Creating a Polar Extremum/ CozgaHue lNonsipHoro Ikctpemyma

NMonsApHbIN 3KCTPEMYM — 3TO TOYKA IKCTPEMYMa Ha KpUBOWN,

Points

pacnonoXeHHOW Ha NOBEePXHOCTU, B 3ajaHHOM HanpaBJieHUN U ¢ |
NOoNsiPHbLIMM KOOpAUHaTaMM :

Polar Extremum Definition

Type: I Min radius __'_]
Minimum radius 4 Contour: [Sketch.1

Minimum angle

Support: [7; plane

Axis
Origin: [Paint.1
Reference direction: [ Bwis

Analysis
Radius[mm]:|20_221

@ Apply ] > Cancelj

Maximum radius
Maximum angle
Bbl MOXeTe co3gaTb NONAPHbLIN
3KCTPEeMyM, UCNONb3YA YeTbIpe
pa3nunyHbIX NapameTpa :
- MMHMManbHbIN paguyc
- MakcumanbHbIN paguyc
- MMHMManbHbIN yron
- MakcumanbHbIn yron
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Creating Bisecting Lines/ Co3naHune buccekrpuc

BI/ICCGKTpl'Ica — J3TO NMUHUA, pa3gensdrollad Ha ABe paBHbIe YaCTu yromn mexay AsBymMms NnpAMbIMAU:

Wireframe

(D= E890.0

Line Definition 2 | x|

Line type I Bisecting :_I
Line 1: |Sketch.2

Line 2. |Sketch.1\Edge.1

Point: | Sketch.3'Wertex.1

Support: |REET|Y(R0EE)

Start: m

End:  [47mm

[] Mirrored extent

Reverse Direction |

Next solution |

|° 0K @ 4pply | @ Cancel |
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Creating a Spiral/ CozpaHune Cnupanu

End angle

Spiral Curve Definition
Support: [2% plane \ \
Center point: [Poirt.1 ;] 4 \
Reference direction: [No selection o xx\ Startradi J’§
Start radius: m \ 3
Orientation: | Counterclockwise Ll
Type 7
IAngle & Radius :]
End angle: IBDdeg Revolutions: |5
End radius: |1 Omm
Pitch: I[lr nm
@ 0K @ AppIyJ I+ Cancelj
-
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Creating Planes between other Planes/
CospaHue Nnockocten mexay Asyms MNnockoctamum

Repetitions OTOT NYHKT UCNONb3yeTcA OISl CO3A4aHUs NIIOCKOCTEeN Mexay
ABYMS CYLLEeCTBYHLWMUMU NNOCKOCTAMM :

Planes Between 2 | x|

Planel: |Plane.1

Plane2: JuE=RA
Instance(s): |4

Reverse Direction |

4 Create in a new Open Body

@ 0K | & Cancel|

Ha aepese cneumbMKame adBTOMaTU4YeCKHN BCTaBJIAOTCA (bOpMyﬂbI Mo HOBbIM NMJIOCKOCTAM:

=% Relations
fior Formula.4: ‘0 pen_body. 1\0pen_body. 34\Plane.6\Plane offset. 1\Lenath’=[distance[0pen_body.1\Plane.1,0pen_body. 14Plane.2]) / 5
foo Formula.5: 0 pen_body. 1\0pen_body. 3\Plane. 7\Plane offset. 1\Length’=[distance(0pen_body. 1\Plane.1,0pen_body. 1\Plane.2)] * 2 / 5

{9y Formula.B: "0 pen_body. 1\0Open_body. 3\Plane.8\Plane offset. 1\Length’=[distance(0pen_body. 1\Plane.1,0pen_body. 14\Plane.2]) * 3/ 5
{9 Formula.7: "0 pen_body. 1%0pen_body. 3\Plane. 3\Plane offset. 1\Lenath'=[distance(0pen_body.1\Plane.1,0pen_body. 14Plane.2)) * 4 / 5
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Creating a Circle on Support/
CoszpaHue OkpyxHocTU Ha ONopHON NOBEPXHOCTMU

3 = Circle Definition

Circle type : ICenter and radius _'_I
Center. [Paint.1 — Circle Limitations
Support: | Extrude. -4, 21

Radius: |22mm Start: |Eldeg —1
< {Geometry on support I End |180den
VER7 :
@ 0K @ 4pply | @ Cancel |
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Creating Surfaces/
CospaHue lNoBepxHoOCTEN

Ha amom 3aHssmuu ebl y3Haeme Ho8ble (OYHKUUOHas/IbHbIe 803MOXXKHOCMU U
ModepHuU3auyuu e co3daHuu 3sniemeHmos [loeepxHocmu.

Creating a Sphere/ Co3daHue Cehepsbi

Creating an Explicit Swept Surface using Anchor Points /
Co3daHue KuHemamu4eckolu lNoeepxHocmu muna «kpueasi
800J1b KpuebIX» (MOYKU COBMeWeHUsl)

Creating a Circle Swept Surface using a Guide Curve and a
Tangency Surface/ Co3daHue KuHemamu4eckou lNoeepxHocmu
Ha OCHoO8e OKpY>XHocmu, ucrnonb3yss Hanpaesnsrowyro Kpuesyro u
KacamenbHyro [loeepxHoCMb



Creating a Sphere/ CozgaHue Cdepbl

Extrude-Revolu.. B3

Sphere Surface Definition

Center: | Point.1
Sphere axis: 51X (xyz )

Sphere radius: m

— Sphere Limitations

Parallel Start Angle: -45deq

Parallel End Angle: 45deg

Meridian Start Angle: IUdeg
Meridian End Angle: |1 42deq

@ 0Kk | @ aApply | @ Cancel |
- |
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Creating an Explicit Swept Surface using Anchor Points/
Co3paHue KnuHematuueckou NoBepxHOCTU TUNA «KpUBas BOOJb
KpUBbLIX» (TOYKM COBMELLEHUSA)

Swept Surface Definition

Profile type: I? ‘%’"‘ |d I ﬁﬁl

Profile: Translate.2
Guide curve: |Sketch.3
— Optional elements

Reference l Second Guide

—
Guide curve 2: Sketch.2 ( VBR7
Guide 1 anchor point: | Translate. 2\Wertex. 1 ] e
Guide 2 anchor point: | Translate. 2\Wertex. 2 fierko pacnonaraTb KOHTYP,

ucnonb3ysi HanpaensoLWme
KpuBbIe.

Spine: |Sketch.2

[] Position profile  Show parameters > |

@ 0K @ Apply | @ Cancel |

Copvriecht DASSAULT 16



Creating a Circle Swept Surface using a Guide Curve and a
Tangency Surface/ Co3gaHue KuHematunuyeckoun lNoBepxHOCTH Ha
ocHoBe OKpYXHOCTU

Swept Surface Definition (2| X]

Profile type: QJ | ‘Q{ﬁ ld ﬂf} VBR7

Subtyp |Dne guide and tangency surface hl—
— Mandatory elements

Guide curve 1: Sketch.2

(8] | Tangency surface: | Extrude. 1

R adius: m

— Optional elements —— e
Spine: |Default (Sketch.2) VBR7
Sohuiontst ZECHN_) /2 20l HoBoe AnanoroBoe OKHO

npeaBapuTeNbLHOro NPoOcMoTpa ¢
- S 0K | O 4ppy | S Cancel| YyKa3aHHbIM OOLMM KONIMYECTBOM

pelweHun.
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Multi selection enhancement/
MoaoepHun3auua MHOXeCTBEeHHOro Bbibopa

Ha amom 3aHssmuu ebl Hay4umechb UCMOJ/Ib308amb MHOXeCMmeeHHbIlU 8bI6op
0151 co30aHus1 3/ieMeHmoe UJiu 8bINnoJyIHeHUs1 onepayuu.

Transforming elements/ TpaHcgopmMayusi asiemMmeHmMos.
Extracting elements/ BbidesieHue 3sieMeHMoa.



Transforming Elements : multi selection/
TpaHccdopmMaumsa InemMeHTOB: MHOXeCTBEHHbIN BbIOOP

Operations

Kakas 6bl HM Obina TpaHccgopmauus,
Tenepb Bbl MOXeTe NPUMEHUTDb ee K
HECKONbKUM 3fIeMEeHTaM O4HUM
AencTBUeM:

Translate Definition

Element: E9 elements

Direction: | Axis
Distance: |23mm
Hide/Show initial element |

[_] Repeat object after OK

@ 0Kk | @ Appy | @ Cancel
: | @ 4pply | @ Cancel|
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Extracting Elements : multi selection/
BbliaeneHne 3neMeHTOB: MHOXECTBEHHbIN BbIOOp

Operations

E xtract Definition 2| x| J

Propagation type:l No propagation LI

/ Onuus [106aBOYHbIN PEXUM

[ Complementary Mode. NO3BOMISIEM BaM CHAITb OTMETKY C

@ ok | @ appy | @ cancell 3neMeHTOB Ans BbiGopa u
i BblOpaTb HeBbIOpPaHHbIE

AJIeMeHTbI.
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Performing operations/
BbinonHeHne onepauun Ha leomeTpmUyeCKux

Popmax

B amom ypoke ebl y3Haeme Ho8ble 8bINoJIHSIeMble ¢hyHKUUU U MOOepHuU3auuu
8 orepayusix paclwupeHHo20 MPoeKmupoe8aHuUsi MoeepxHocmu.

Joining surfaces and curves/ O6beduHeHuUe 351IeMeHmoes

Smoothing curves/ CenaxxueaHue KpuebIx

Splitting and trimming wire on support/ Obpe3ka u obpeska c
06beduHeHuUeM OJisi KpueoU Ha ONMoOpPHOU rnosepxHocmu

Creating fillets : limiting element/ Co30aHue Conpsi>xeHuu:
o2paHuvyusarwWuu dremMmeHm

Creating fillets : trim ribbon/ Co3daHue ConpsixeHull ¢
o0bpe3KoU HasloXXeHUs



Joining Elements/ O6teanHeHne 3anemeHTOB

Operations

YMeHbLueHune
Konun4yecTtBa
nartyem B
pesynbraTte
ob6beaguHeHus.

Copvriecht DASSAULT

Join Definition 2 | x|
— Elements To Join
Extract.1
Sweep.1
Add Mode Remove Mode |
Hide Parameters ]
— Parameters
‘4 Check connexity A/
nee (VBR7
(] Simplify the result 3

[] Forget erors

Hides Sub-Elements Management

Merging distance ID.UEH mm E

— Sub-Elements List

Sweep.1\Face.b

Sweep. 1\Face.7

Add Mode | Remove Mode |

@ 0K | @ apply | & Cancel
| | pply | ancel |
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Smoothing Curves (1/2)/
CrnaxuBaHue Kpusbix (1/2)

Operations

@?v N D

Curve Smooth Definition @

Curve to smooth: BIE= e

Parameters l Visualization I

Shown solution(s):
@ Al O Not corrected O None

[] Display information interactively

[] Display information sequentially

Curve Smooth Definition 2 | X] z :
Curve to smooth; E_/
Parameters I VisualizationT . S 0K 9 ApplyJ > Cancelj
Tangency threshold: |1 4deg
[J: Curvature threshold: |

[] Maximum deviation: I1 m

V5R7)

@ 0K @ 4pply | & Cancel |
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Smoothing Curves (2/2)
CrnaxuBaHue KpuBbix (2/2)

Curve to smooth: BEE e

Parameters | Visualization | n: CO, tg discontinuous { 14.796deq
Toncencs thsthokd T5deg S S | Out: C1, crv discontinuous ( 0.5169
(i Curvature threshold: : 72 =
(] Maximum deviation: |10 H G’ Tangency corrected,

curvature not corrected

@ 0K @ 4pply | @ Cancel ]

Curve Smooth Definition ki E3

Curve to smooth: Bl

Parameters I Visualization I

Tangency threshold: I1 Sdeg

4 Curvature threshold: IU.3
=

[J:Maximum deviation: : [1mm

Tangency corrected,
curvature corrected

@ 0K @ 4pply | & Cancel |
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Splitting and Trimming Wire on Support (1/2)/
OGpe3ka n obpeska c o6bLeanHeHNeM AN KPpUMBON Ha ONMOPHOMU
noBepxHocTu (1/2)

MpuHuMnN :

- Vn : BekTop, nepneHauKynsipHbIA ONOPHOM

NOBEPXHOCTHU
- Vt : BekTOp KacaTenbHOW K pa3aensitowemy
3reMeHTy
- V=Vn*Vt (MpousBegeHune BekTOpa) \\
\\\\\\\\ CoxpaHsemas_ .t L

BeKTOp \") YKa3biBaeT CTOPOHY pa3gesieHHOro
dJyieMeHTa AliAd COXpaHeHUs.

OnopHas
NOBEPXHOCTb
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Splitting and Trimming Wire on Support (2/2)/
OGpe3ka n obpeska c o6bLeanHeHNeM AN KPpUMBON Ha ONMOPHOMU

NOBEpPXHOCTHU (2/ 2) Split Definition (2] ]

Operations x|

PeXywmin anemeHT Element to cut: [Join.1

J S s E) A ’:Qv %ﬂv ‘6’ — Cutting elements
Q Remove | Replace |
Other side L

Support: | =y plane
AnemMeHT Ans @i KEep both sides

Bbipe3aHus @ &pply | @ Cancel |

C\\\\\\®\\\\\ S

OnopHasn
Be3 ncnonb3oBaHus NOBEPXHOCTL Mcnonb3ysa onopHyro

OMOPHOM NOBEPXHOCTU NOBEPXHOCTb
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Creating Fillets : limiting Element (1/2)/
CospaHue ConpsikeHUN: orpaHnymBarolmmn dnemeHt (1/2)

Mpwu cozpgaHun conpsxxeHUsi pebpa Bbl MOXeTe
OrpaHUYnNTb ero, BbiopaB 3afieMeHT (NNIOCKOCTb UMy
NOBEPXHOCTb), KOTOPbIA C HUM NMepeceKaeTcsi:

Edge Fillet Definition i B3 |
PeGpo

conpshkeHus Support: | Extrude. 1 Edge[s] to keep: |No selectior] >

o R
Extremities: ISmooth j | Limiting element: IExtrude 2 \_(V5 7
Radius: | 20mm

Obiject(s] to fillet

Propaagation: I Tangency L'

‘A Trim ribbons

‘A Trim support

<<Less|
- @ 0K I = Cancelj Preview '

¢

OrpaHunymBaroLwmmn
3nemMeHT
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Creating Fillets : limiting Element (2/2)/
CospaHue ConpsxkeHUN: orpaHnYMBarolnmn AnemeHT (2/2)

Onuusa Takke npuMeHnma onsa :

- ConpsixkeHnUn c nepeMeHHbIM pagnycom
- CONpsiXKeHNs ABYX NOBEPXHOCTEN

- ConpsixeHuUA ¢ TpemMs KacaTtesibHbIMU

—

ConpsxeHune c
nepeMeHHbIM paguycom

—

ConpsixeHune AByX
noBepxHoCcTen

—

ConpsixeHue ¢
Tpems
KacaTesbHbIMU
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Creating Fillets : trim Ribbons/
Co3paHune ConpsixXeHUn ¢ OOpe3KoN HaroXeHus

B HeKoTOpbIX criyyasx ConpsiXXeHMs MOryT 4acTU4YHO HaKrnaabiBaTbCA.
Onuusa Trim ribbons no3BonsieT Bam pewnTb 3TO C MOMOLLbIO
BblpaBHMBAHUA CONPSHXeHUU TaM, rae OHU HaKNaabiBarOTCs

Support; {Join.1

E stremities: I Smoath _'_I

HaknagbiBalowuecs Radis [7rom C———
cornpsxeHus

Object(s) to fillet; PEgalal=
Propaaqation: T angency LI

V5R7

4 Trim support

More> > |

@ 0K & Cancel | Preview |

dT1a onuusa NpUMeHuMa K :
- ConpsixeHnam pebpa

- ConpsixeHusim ¢
nepemMeHHbIM pagnycom
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Analysis tools/
CpencrBa aHanus3a

B amom ypoke ebl y3Haeme Hoeble cpedcmea aHasiu3a.

Curve connect checker/ [lposepka coeOQuHeHUs1 Kpusol
Porcupine curvature analysis/ AHanu3 kpueu3HbI OJis1 Kpueou



Curve Connect Checker (1/2)/
KoHTponb CoeauHeHna Kpusomn (1/2)

Analysis

Curve Connect Checker 2 | x|
Analysis Type ; )
Distance analysis
Tangency LI
Distance
ncelJ Quick... ]
Curvature |

Bo3MOXHbI TPpU TUNa aHanM13a :

- KOHTPOJIb PAacCCTOAHUA

- KOHTPOJIb COeANHEHUA NO
KacaTenbHOM

- KOHTPOJb COeANHEHUSA MO KPUBU3HE

Curvature analysis
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Curve Connect Checker (2/2)/
KoHTponb CoeauHeHnsa Kpusomn (2/2)

Analysis
Eert. ke
Curve Connect Checker Kl E3

(Analysis Type

Curvature LII

Distance : - >{0.001mm (24 | Max: Omm

Tangency: = > [3deg

Max: 5.738deq

Curvature : - s 1]

o UK_] - Canceu AJ"... |

Max: 1.23%

lNMoka3bIBalOTCA MaKCUMarbHble
3Ha4YeHus pa3pbIBHOCTU Ha
KPUBOMW.

Copvriecht DASSAULT

9Ta onuma NO3BOJIAET NONb30BaTeNo0
3agaTb NOPOrn, HNXxe KOTopbIX
Pa3pbiIBHOCTb He BbIABIIAETCH.

Ecnu BbisiBNsieTcA pa3pbIBHOCTb U MO
KacaTesibHOM U NO KPUBU3HeE,
NnoKasblBaeTCA TOMbKO pa3pbIBHOCTb
No KacaTenbHOMN.
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Porcupine Curvature Analysis (1/3)/

AHanun3 KpuBusHsl Kpusown (1/3)

Analysis

INaHHbIX cNOCO6 MOXeT ObITb
NPUMEHEH Ha :

_ -KpuBon.
C ture Anal
Cuvature Analysis IS MosepxHoGTH (aHanus rpan).

Type Dia —_
Ii Curvature _'_I {@l Curvature Analysis.1 (2| X

Drawing Modes
@ oK 2
.

Curvature Analysis | 7] X I

Type Diagram ———
ﬁ Curvature _'_l { _T&_:l

[] Project On Plane

Density — Amplitude
|>|82 [106.343 —

scomfl ol smcoal =o=t
[] Reverse . Autoraatic
L] Particular J Comb

(] Inverse Value & Envelop

Less... ] - Cancel]
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Porcupine Curvature Analysis (2/3)/

AHanu3 Kpususxsl Kpusomn (2/3)

AHanus paanyca uin KpuBmu3Hbl .

0.001mm-1 Curvature Analysis
vl Type
Curvature

| @ Cancel |

Toukun paspbiBa
no KpUBU3HE.
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Porcupine Curvature Analysis (3/3)/

AHanu3 Kpususxsl Kpuson (3/3)

Owarpamma :

Curvature Analysis.1

Drawing Modes

Toukun paspbiBa
KPUBU3HbI.
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