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Part Design Features Recognition

About this course

Objectives of the course
Upon completion of this course you will be able to:

- Build comprehensive V5 data structures for solids whose specifications
are lost or unreachable

- Build data structure for solids that have been imported from other CAD
systems

Targeted audience
Mechanical Designers

Prerequisites

Students attending this course should have knowledge of CATIA V5
Fundamentals and CATIA Part Design.
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Part Design Features Recognition

Feature Recognition: Introduction

In this lesson, you will become familiar with the user interface and the general process
of Feature Recognition functionality.
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What is Feature Recognition?

»  An isolated solid (B-Rep) can be provided by:
# CAD system other than CATIA V5.
4 Migration of data from V4.

w  After using the Feature Recognition Tool you will obtain a comprehensive CATIA V5 data
structure (Product Structure) made of retrieved elementary Part Design feature.
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Accessing the Workbench

Feature Recognition is a complementary tool to the Part Design basic tools. Feature
Recognition icon is available in the Part Design Workbench.

Select Start > Mechanical @ Part Design Feature Recognition

Design > Part Design tool is reachable using this toolbar.

The three icons stand for Manual
FR, Automatic FR and a Part
View Inset  Tools  Window  Help Analysis tool.
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Exploring the User Interface (1/2)
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Exploring the User Interface (2/2) Sludentiioies
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In this lesson, you will become familiar with the general process of performing Feature
Recognition.
' : Mparis
—Features = i
i) Pad @ EBoolean — et
() Pocket ) Draft & 2 plane
) Holes - 7z plane
() Fillets
i Chamfers
i) shaft
(2 Groove
ChainUptofaces Mo selection 3 chain Faces Baody,
Mentral Element IW & show Labels Solid. 2
Feature Creation Options
& Parametric only ) RemoveFace only ) Both
g .
= @ oK l @ Apply l Close l
5 o
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Feature Recognition Panel (1/5)

Through the Feature Recognition dialog box, you can recreate specifications for the element
to be recognized, either manually or automatically.

Manual Feature Recognition Automatic Feature Recognition

Feature Recognition id 24 Il F e ature Recognition ' ﬂﬂ

- Features i Selected Objects —— [] Local Feature Recognition

¥ pad () Boolean —Features —Selected Fares ——
() Pocket () Draft [ ]Pads [ Booleans

() Holes O rackets. [T al

() Fillets ] Holes

i) Charfers L] Filleks

() Shaft 4 Charnfers

) Groove [ ] shafts

Recognize Up ko Facem ] chaln Faces [] Grooves

Mewitral Element Mo selection 4 Show Labels ChanUptofaces] ([ chainFaces

Feature Creation Options
ﬁ‘ Parametric only (! RemoveFace only ! Both

@ ok | Dapply | ose

[l shiow Latiels

—Feature Creation Options

@ Parametric only ) RemoveFace only ) Both

@ oF I -&nppw] Close I

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

10



Part Design Features Recognition

STUDENT GUIDE

Feature Recognition Panel (2/5) Studentflotes:

Manual FR allows to recognize a large range of feature
types, selecting the geometry in a precise way.

ki >
A.  Features: 1
a. Major basic features can be recognized: "“'E'”“E"l Automatic |
sketch-based features (pad, pocket, hole, _Features —-'rﬁelected Objects —@
shaft, groove), as well as dress-up @ Fad () Boolean | \
features (fillet and chamfer). (O Packet | ) Draft
b. In future, other types of features will be () Holes
recognizable, such as stiffeners, ribs, @ () Fillets
patterns and mirrors. (! Chamfers
B. Selection Type: The user can input additional () Shaft
information to help the objects selection, such ) Groove

as:

a. Alimiting face for the selected for the
‘Recognize up to face’ option to recognize
features that are extruded using ‘Up to
Face’ option.

b. Neutral Element for draft recognition.

C. Selected Objects: _— O ok | Sapy| dose |

a. Alist of the selected objects is displayed

in this window. You can select as many
surfaces as wanted.

b. To deselect a face from the selection, click
it once more on the geometry.

Recognize Up to faceNa selection [ ] chain Faces

Meutral Elament

Mo seleckion o Show Labels

@ Parametric only ) RemoveFace only () Both

(Feature Creation Oplions
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Feature Recognition Panel (3/5)

D. Boolean and Draft: You can recognize Boolean

features (add/remove), in cases:

a. When the initial geometry is composed of

complex shapes.

b. When the recognition of standard features

fails.

c. When the draft can be recognized by
selecting faces making the draft and a

neutral surface.
E. Chain Faces option:

a. Allows an automatic selection of the faces
which are in contact with the selected

objects.

b. Especially useful in detecting holes or
grooves, of faces which are not easily

reachable.

c. Allows to create tags on faces that are part
of recognition selection using Show

Labels option.
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@ Pad () Boolean
i) Pocket | ) Draft
i) Holes
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Feature Recognition Panel (4/5)

w The ‘Manual’ tab has an exhaustive list of all the Features
which can be recognized. These include:

®
&
*
&
&
&
*
&
&
*
&
*
&
*

Pad (blind /up to next, normal direction)
Pocket (blind /up to next, normal direction)
Simple Holes (blind /up to Next)
Countersunks Holes (blind /up to next)
Counter drill Holes (blind /up to next)
Counterbore Holes (blind /up to next)
Tapered Holes (blind /up to next)

Fillet (rolling ball, constant radius)
Chamfer (length-length)

Chamfer (angle-length)

Shaft

Groove

Draft

Boolean

| | Autormatic l
—Features

@ Pad (2) Boolean
iV Packet () Draft
2} Holes

() Fillets

i} Charfers

() Shaft

() Groove

T Selected Objects

2

Recognize Up to face[ho selection [ chamn Faces

fettral Element

Mo selection

o Show Labels

—Feature Creation Options

I' Farametric only ) RemoveFace anly ) Eath

@ o l ﬁ.ﬁ.i.‘-r-!';fj Close
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Annotations, publications and constraints are not recognized
during a recognition operation.
Sketches created as ‘Positioned Sketches’ are not associative.
To make them associative, you need to associate them to a

planar face or a plane as support.
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Feature Recognition Panel (5/5)

Automatic Feature Recognition allows a simple and
fast recognition, for the three most common feature

types.

4 The only input in an Automatic Feature
Recognition operation is the type of features we
want to recognize, among holes, fillets and
chamfers.

&

One or several types of features can be
recognized in one single operation.

# Selecting the 3D geometry is not necessary. The
recognition is made automatically.
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Feature Recognition '

[] Local Feature Fecognition

—Features

[]pads

[ pockets

—5elected Faces ——

2%

[] Booleans

[l

[ Holes
L Fillets

o Chamfers

[ ] &hafts
[ Grooves

hain Up ta Faces] [ chair Faces

[ show Labels

—Feature Creation Oplions

@ Parametric only ) RemoveFace only () Bath

@ OK l 'ﬂ.ﬁ.pply]

Close I
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Performing Manual Feature Recognition

@ Activate the solid to be recognized, in the tree. Click the Manual Feature
(lcaTiavs pa Recognition icon.

% CATIA V5 - [Partl]
[ =i
p—

g 4 Stat File  Edit  Yiew Ingert  Tool:  ‘Window  Help

Cenkter graph a
s

Reframe On
Hide)Show @

Properties Alt+Enker
E COpen Sub-Tree
Defie Tn W Select the feature type (Hole,
Fillet or Pad) in the dialog box.
Click the corresponding geometric element to be [ — 2
recognized. : . :

| Aukamatic |

—Features ————— Selected Objects
@ pad I ) Boolean
i |O Packet O Draft
E 2} Hales

t O Fillts

(2 Chamfers

|0 Shaft

‘,_Face< 1>
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Performing Automatic Feature Recognition

@ Activate the solid to be recognized, in the tree. Click the Automatic Feature Recognition icon.

| CATIA V5 - [Part]] E x|
p—

e 1 Stat File  Edit  Miew Insert  Tools  ‘Window  Help

Center Graph
Beframe On _ :

= | Hide/Shaw

‘1" Properties

@ Select the feature type (Hole, Fillet or Chamfers)
in the dialog box.

Feature Recognition ilil

1 Fartl Marual |} |
/ FII|EI.r'|E! [ Local Feature Recognition

—Features ———————Selected Fares ——

[l pads [ eacleans

Oeackets  Cal

. [ Holes
ace<ls
— [ Fillets

l 4 Chamfers I
aharts
[ atooves

Chair Up ko Faces] [ chair Faces

[ shiow Latisls

plane

—Feature Creation Options

It is not necessary to click the geometrical
elements to be recognized, this is done : [ o | @aeoi]
automatically. —

@ parametric anly O RemoveFace only O Btk

Close l
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Part Analysis Tool

This command operates on any Part Design body. It recognizes all rounds and fillets in

the body and colorizes them, depending on the radii and polarities.

instance the minimum and maximum radii.

2 =

Part Analysis

Colorization |

Body bo analvze ; foaelatap]

Rounds

Colorization rules

Fillets

Colorizakion fules

Calor Twpe Radius valugs

Color Tvpe Radius values

I_ -V| Max
I- v| Min

|l_ YI Max
|l_l' vl Min

[T = [snge =][amEE[07E add |

I ] j ISingIe:"U = | B = | _add |

Impart Fillets rules I

[ oo not colarize rounds

Impart rounds rules I

[ oo not colarize fillets

I-‘:\UtDITIE "'l : Mariable radius fillets/rounds
I-"\UtDITIE "I : Background calor

I Automs 'I 1 ertex Fillets rounds

[JIrterpolate colors

@ oK I "Cancel.]

21X

The user is able to specify the colors that are to be used for certain important radii, for

Feature Recognition

€y

Part Analvsis:

Rounds : & recognized and & colorized

max radius = 160, min radius = 7
4 recognized and ¢ colorized

max radius = 7, min radius = 7

Fillets

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

17



Part Design Features Recognition

STUDENT GUIDE
mgn Student Notes:
Feature Recognition Examples (1/3)
Chain Faces:
Feature Recognition L ETIFY Feature Recognition
| Automatic i Manual | Automatic I By checking “Chain
i —Features —————————Salected Objects i —Features Faces” option, faces
| pad ) Boolean O pad i2) Boolean adjacent to thé
' D Pocket ) Diraft i ) Packet () Draft selected face are
! | € Hales { |O Holes automatically
v Fillets | Fillets included in the
b | O Chamfers i | Chamfers Selected Objects list.
(2] i 1
= |2 shaft b | shaft
g i @ Groove i @ Groove
5 i Recognize Up to Face|N.;. selection :lj Chain Faces i Recognize Up ko Facelmg seleckion
% | Meutral Element [t selection | & Show Labels i Meutral Elemant  [No selection 5
8
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Feature Recognition Examples (2/3)

Draft:

The Draft Feature recognition involves two steps:
A. Selecting the draft face(s)

B. Selecting a neutral face

Feature Recognition

ranual | Aukamatic I

— Features
i1 pad (1 Boolean oy
() Pocket W Draft .

i) Holes 4 I h
f NeutralFace < 1
>

i1 Fillets
"0 ’

() Chamfers I
() shaft

i) Groove

RFecognize Lp ko Facelm.;. seleckion <
Meutral Element MeutralFace <1 = '-:( B ;Labels

Feature Creation Options

o

ace= 1=

ol

 Parametric only (' RemaoveFace only ) Both

- ok I la.ﬁ.pplvl Close. I
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Feature Recognition Examples (3/3)
Boolean:
Boolean recognition allows to recognize complex shaped that have been
added or removed using Boolean operation.
It is also very useful in case the standard recognition failed.
| #ukomatic I
—Features Selected Objecks 1 Part3
) Pad & Boolean ace <l e l:I|EIFIE=
i) Pockek i) Draft : s
i) Hales 4 Y7 plang
1) Fillets o 2z plane
() Chamfers 'ﬁl- PartBody
(23 Shaft EEE
Solid. 2
) Groove T
Chain Up ko Faces |N.;. selection H chainFaces
Meutral Elerment |N|:| selection & showiiabals .5
Salid. 2
- Feature Creation Options
%  Paramatric only () RemoveFace only () Both
o @ ok | Dapply |
p— | ey ] _cose |
[}
3
8
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MethOdS and Practices (1/3) Student Notes:

» In case you made a mistake in your selection, you can remove some elements from the
Selected Objects’ list:
« Edit the list, by right-clicking in the Selected Objects window.
4 Choose between the two options:
= RemoveSel will remove only the element on which you clicked the right mouse
button.

= RemoveAll will remove all elements from the list.

Feature Recognition 2lxi

Manual | Subarnatic i
— Features
() pad " Boolean
() Pocket ) Draft
i) Holes
() Fillets
() Chamfers
() Shaft
() Groove

Chain Up tofaces  [Mo selection 4 Chain Faces

Meutral Element

—Selecked Objects

Femovesel

Femovedl

Mo seleckion A Showe Labels

@ Parametric only ) RemoveFace arly ) Both

'ﬂ'.ﬁ.pply_l Close I

(Feature Creation Options
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MethOdS and Practices (2/3) Student Notes:

A. To perform a Feature Recognition on a Solid, the latter has to be the active element.
Choose Define in Work Object in the contextual menu before performing a recognition.

B. After having performed the Feature Recognition operation, the active part by default is
still the initial solid, therefore the pad (the recognized feature) is not visible.

C. To visualize the whole body correctly, it is necessary to activate the main PartBody, using
Define in Work Object in its contextual Menu.

M Cut
Copy

P e L S

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 22



Part Design Features Recognition

Methods and Practices (3/3)

w After having recognized some elements as V5 features, we can edit their parameters and

modify them, in the usual way:

4% By double-clicking them in the specification tree.
4 By double-clicking them directly in the geometry.

v plane

z plane

e EdgeFillet, 2

=¥ EdgeFillt, 1

Feature Rework

Copyright DASSAULT SYSTEMES

Pad Definition

— First Limit —————————————
Type: | Dimension i
Length: Iamm E

Lirnit; Mo selection
r— Profile/Surface

Selection: [Sketch 1 @

(1 Thick.
Beverse Sids l

[ Minored extent

Reverse Direction I

Moz |
@ 0K I < Eamell Preview I
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To Sum Up

In this course you have learned:

w  To recognize features in solid models which have been imported form CAD systems other
than CATIA V5 or whose data has been lost.

To perform manual and automatic Feature Recognition.

®  To use Part Analysis tool which recognizes all rounds and fillets in the body and colorizes
them, depending on the radii and polarities. a5 | part3
<7 xy plane
<7 yz plane
£7 7% plane
ri% PartBody

] solid.2
—-Ci Draft.d

|
|>

|5
b

3 part3

£ xy plane

b

<7 yz plane =%y Remove.1
L7 zx plane

=’ Body.3
=-3392 partBody :

- solid.2 &

ﬂ%

Groove.2

L. Sketch.2
#Es Groove.1l
i

— &y EdgeFillet.2
— &y EdgeFillet.1
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