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Healing Assistant

About this course

Objectives of the course

Upon completion of this course you will be able to:
- Analyze the imported data

- Repair the imported data

- Compare two versions of a Part

- Customize the workbench

Targeted audience
Tooling Designers, Mechanical Designers, Surface Designers.

Prerequisites

Students attending this course should be familiar with the Wireframe and
Surfaces.
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Healing Assistant

Introduction to Healing Assistant

In this lesson, you will see general information about Healing Assistant Workbench.
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Why Do You Need Healing?

Tooling is often done by sub-contractors, who receive data exported by their OEMs

in standard formats such as IGES or STEP. In such situations, Healing Assistant

allows the sub-contractors to make the Parts "V5 compliant".

Healing Assistant is also very useful for data migration, i.e. for companies who need to migrate
data from their previous CAD (including CATIA V4) to their new CATIA V5 environment.

Foreign data: IGES, STEP, CATIA V4, other

P

« Accuracy uncontrolled

roblems linked to imported data:

« Validity criteria different from those of V5 Closed model

~

! Healing is the process of
creating a valid V5 closed model
out of any type of data, even not

Tooling Design

Copyright DASSAULT SYSTEMES

« Data quality downgraded during transfer valid.
\¥ User mishandling (losses, duplications) Y,
A
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Accessing the Workbench

To access the CATIA Healing Assistant workbench:

Select Start > Mechanical Design > Healing Assistant.

File  Edit Wew Insert  Tools  Window  Help

{5.} Part Design

@ Assembly Design

Pﬁ Crafting

%5' Wireframe and Surface Design

Infrastruckure k
Mechanical Design L4 @ Bart Desian
| shape b @5 pssembly Design
Sketcher
1 BigBird, CATProduct &%— =
) . bﬁ Drafking
2 FinalExerrise, CATProduck '
) . E_ if. Healing Assistant
3 FinalExercise, CATProduct ol
%5‘. ‘Wireframe and Surface Design
4 DataExchange, CATProduck T ]

5 Drawingl CATDrawing

Exit
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User Interface: Healing Assistant Editor (1/2)

The user interface of the Healing Assistant workbench is shown below.

This generic tool bar provides access to display modes

ECATI# ¥5-[01_Lal eralFender_Start.CATPart {(ReadOnly) ]
B Start SmarTeamVEle  Edit  Wiew  Insert  Tooks  Window  Help

| < Healing Assistant
workbench icon

Digitized Shape
Editor Tools

" s o e ? )
NSHSLEB0 R BEEB3AQ,808 2.,
Select an object or & command | _5' | 1z |
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STUDENT GUIDE
. . . Student Notes:
User Interface: Healing Assistant Editor (2/2)
Seven actions are specific to Healing Assistant, the others are taken from other
workbenches. @5
Face Checker ...
- ‘{) Fae Orientation ... @E Surface Conmection Checker. ..
> % Compare Parts..,
m_ Tools iindow Help 4+ Curve Connection Checker...
v Jaim, ..
LIatect — —
[@g Local Join. ..
@ Geometrical Set... Healing. ..
g O‘Iﬂ'_def&d' Geometrical Set. .. : |:|:||:a| HEEI"I'IQ. =
Check Topology = Poink,., @' Face Smooth. .,
/ Lire. .. 5 Curve Smooth. ..
Check Geometry
#—7 Flane...
Repair Topology _ fé:: UnTri...
B = REiE Hon:.. E Disassemble. .,
Repair Geometry ‘ @ Inkersection. .. @
: = Split. ..
E_-?‘h Sketcher C:\' Connecking Curve. .. Trirn. ..
o SRR 1 Boundary...
E Surfaces @ Extract...
‘Z’ Operations >
3 ;ffﬁ Extrapolate. .,
1] C ker Wizard. ..
3 Shape Apalysis E—— )ﬁ; S AD Invert Crientation...
g lllllw_.l Porcupine Cursature &nalysis, .. \i_?) ik
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MethOdOIOgy For Healing Student Notes:

General process for healing can be seen in the following flow chart.

&) N

L Optional: measure the gaps Optional: clean all surface

between surfaces to evaluate the |——"| boundaries at once to simplify
tolerance of the imported data.

L the model.

\

Prepare data: put all surfaces to join ) - -

in a geometrical set, remove Join all surfaces with a strict ]_ If OK .ﬂ
unnecessary data. tolerance (for example 0.01mm).

A

Analyze free sides

¥ Dy

Close free sides

[ Check all surfaces [ Check for bad ] r
individually topology situations l Create solid ]

£ l il | (@ 2y
| 5

N\
[ Repair invalid Repair bad topology
1 surfaces situations )

N
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Information On the Join Operator (1/4)

JOIN is the main operator for the creation of topology. Joining
surfaces is done in 2 steps.

STEP 1 is done considering a tolerance parameter called
merging distance. All surface boundaries are compared to

find those which are close enough to become shared edges. 1
. d
¢ d < 0.001mm (system tolerance): edge is shared "
(geometrically closed)
¢ 0.000mm < d < merging distance: edge is shared X

(Only tOpOlOgica"y Closed) Jain. 1 Join operation aborted on invalid elements,
. R . Inpuk elements Superficie. 319 { *FACISL ) have severd] self- -intersecting edges,
¢ d> merging distance : edge is not Shared, Madify these inputs or the elements used to generates the

boundaries remain free sides
PROBLEM: surface boundary curves are not always

clean enough to sort out the shared edges.

STEP 2 consists in giving consistent orientations
to faces which have a shared edge.

Surface 2 is included to the Join with a flag

specifying that the orientation of the face is opposed

to the orientation of the original surface (the surface update Error X
itself is not Changed) @ Jain, 1 Join operatar:

. . . . . Join operation has Failed.
PROBLEM: Because of some invalid situations it may Modify input bodies taking account associabed diagnostics.

be impossible to propagate a consistent orientation
all over the Join. _ o |

Copyright DASSAULT SYSTEMES
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Information On the Join Operator (2/4)

Problem 1: Examples of surfaces with self-intersecting edges

Most common case: surfaces with a thin area.
Depending on the requested merging distance, edges in the thin area
are considered as superimposed (impossible to find a single common vertex).

Other situations which may exist in imported data :

¢ Incorrect boundary (the shaded display is also incorrect)

« Very small curves in the boundary (gives a multiple vertex)

(o—eo)

multiple vertex: 4 vertices merged into one

¢ Non supported topology (example: surface lying on a closed
surface)

Copyright DASSAULT SYSTEMES
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Information On the Join Operator (3/4)

Problem 2: Examples of Join failures

Case of duplicated or embedded surfaces

1 Impossible to find a consistent orientation except if the join operator
manages to keep some edges as free sides
In some cases you can get a result, if the Join operator has been able
to keep superimposed edges as free edges (boundaries)
3

Case of small overlap Two possible orientations for surface 2, if the “wrong” one is kept, it
will not be possible to add surface 3 to the join.

A~
L

— B —

Expected propagation Incorrect propagation

If possible the Join operator will show the location of orientation
inversions; when it is impossible only Healing Assistant can help
in finding the defects (usually non manifold edges).
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Information On the Join Operator (4/4)

Problem 2: Examples of Join failures

Case of multiple connections:

Standard non manifold edge is edge shared by more than 2 faces.

Impossible to find a consistent orientation except if the join
operator manages to keep some edges as free sides.

Moebius type situation:

No inside/outside definition is possible.

Impossible to define a consistent orientation all over the surface
except by keeping a free edge.
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How To Choose a Merging Distance (1/2)

« You must take into account the accuracy of the data to Join: if you choose a strict
tolerance, the Join has many free sides and it takes time to correct them.

merging dist. = 0.01mm merging dist. = 0.1mm

© Also sometimes Join does not work with a strict tolerance (Join failure).

© On the other hand when you relax the tolerance, some gaps are hidden but the geometry still
has gaps and may be unusable for later processing .

# For example gaps may cause visible marks on the manufactured part

remember that a gap may be: or:

¢ Finally Join removes all edges which are smaller than the merging distance, which can cause
problems if the merging distance is too high.

@ The suppression of small curves may later produce invalid faces (with self-intersecting
edges).
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How To Choose a Merging Distance (2/2)

Practical tips:

« Try a Join with a low value of the merging distance (example 0.001 to 0.01mm).

© Increase the value if needed to by-pass failures (example 0.02 to 0.05mm), otherwise use

Connect Checker of Healing Assistant to detect invalid topological situations.

« Once you have a Join you may still increase the value of the merging distance to hide gaps; do it
by creating a new Join rather than by modifying the first one, in order to avoid suppressing

small edge curves.
¢« Close remaining gaps using Local Join of Healing Assistant.

| START |

\/

4’| Join at 0.001mm ‘—-

v
If too many free sides:

Increase value l Create Join of Join with
Limit = 0.01 to 0.05mm bigger value A

Limit = 0.01 to 0.05mm

v

Analyze and repair problems If remaining free sides:
with Healing Assistant Analyze and close with

Healing Assistant
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Model Analysis

In this lesson you will learn about:

w Checking surfaces individually
@ Repairing invalid surfaces

# Checking model topology

@ Repairing invalid topologies

Update Error - x|

Join, 1 Join operation abarted on invalid elements,
Inpuk elements Superficie. 319 { *FACIS1 ) have several self-intersecting edges.
Modify these inputs or the elements used to generate them, '

Update Error x|

Jain, 1k Join operakor:
Juoin operation has Failed.

Modify input bodies taking account associated diagnostics,

o4 |

Copyright DASSAULT SYSTEMES
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Student Notes:

Face Checker (1/2) £

w# The purpose of the face checker is:
# To find surfaces with an invalid boundary for a given merging distance.
4# To find surfaces with holes in their boundaries and thin surfaces.
4 To sort the surfaces by moving the invalid ones to a new geometrical set.

A. Check internal faces of multi-face surfaces; if the

option is not checked only the outside B
boundaries are analyzed. e - :
B. Tolerance for the detection of self-intersections: o 23‘?‘”‘%35 seleked
use the merging distance that you intend to use = I”t‘:”a Foes (A ) __
in the Join command. S | ‘;Dm e
C. Tolerance for the detection of holes (gaps) in o self-intersecton PO B )L e
surface boundaries: only surfaces with holes [ Hole C )°.bimm |! G
larger than the given value will be highlighted. —Gurfare —————
D. Tolerance for the detection of thin faces: faces ‘D ThinFace (D )0.001mm - A
are considered thin when their “width” is e — J‘V’ \,& F )
everywhere smaller than the specified value. =~ N—
E. Transfer detected surfaces to a new geometrical E @ iy | @ zancel ]

set (see next page).

F. Color used for highlight of detected surfaces
(you can double-click the color slab to change
the color).

Copyright DASSAULT SYSTEMES

(€
=" WARNING: checking all surfaces with Face Checker and removing the surfaces detected invalid does
not ensure that the Join operator will succeed. New invalidities may appear during the Join process itself.
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Face Checker (2/2) @ Student flotes:

The Transfer button lets you transfer detected surfaces to a new
geometrical set.

A. Select a name for the new geometrical set
which will receive the transferred surfaces. The
new set is created directly under the main part:

B. Surfaces detected invalid for the given criterion
(self intersection, hole or thin face). You can
select a site to highlight it on screen or to
transfer it, you can also right-click to reframe

on the site.
C. When the option is checked the operator will try
h . Transfer 7 x|

an automatic repair of the detected surfaces.
If it is possible a new surfaces is created in a ek ot enpmles) & flonsferfe;__ @

. X | Self-Intersection_0.01
dedlcat?d g_eome!:rlcal set. . . — Pbis) Detected —————— — Phis) Selected
The option is available for self-intersections and Hame = [ |
holes only = it is not available for thin faces. Slte1® Transfer

selected site

Transfer all
sites

‘d Awutomatic Repair @ Transhet: I
Close I
-

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Face Orientation (1/2) A Studentflotes

Helpful in case of “Bad Topology” in Join operation. The
purpose of the face orientation operator is:

# To check surface orientation consistency

# To invert the surfaces with a wrong orientation

A. Options:

1. While Moving: the colors change dynamically when the
view direction changes.

|
2. Direction locked: you can change the view while keeping el
the same direction for orientation analysis. s /A\
3. Fly anal_ysis: when direction is locked you can display [ wehile Maoving u
orientations on the_fly. _ _ [ birection Locked
B. You can reverse the orientation of a given surface or a .
propagate the orientation of a given surface (see next page). Pl fnels
C. Each surface is displayed with one of the colors, depending Invert | &B/
on the direction of its normal direction (N) compared to the — atakistics
view direction (V). Colors can be changed by double-click on Orientation] : 146 Facet(s)
the color tabs. N OrientationZ : .141 Facetis) C)
Vv \ — Information
" N Diry : -0.751847
H DirY : -0.537727
& . ) . . DirZ @ -0.315537
o Orientation 1 Orientation 2 246 Facels) displayed
2 N.V >0 N.V <0
2 ) ) o @ ok | @cae
¢ D. Information: current view direction and number of selected - sl

faces.
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Face Orientation (2/2) A Studentflotes

Invert surface _Invert |
A. Manual: Only some selected surfaces are inverted.

—Fares
Mo seleckion
#Add Mods | Remove Mode I
Irvvert 7\
@:} Manual @ ( B)
— Opkions —
B. Automatic: The orientation of a selected surface is propagated Reference : [Superficie. 376 { #FAc
to all other surfaces of the selection (consistent orientation). cmcisEe R |
a. Options: same as Connect Checker. Connection distarce - [Jaimm [
b. Search distance: distance used to pre-select boundary T
edges that will be compared (edges candidate for merging). rl EEa Mo \
c. Connection distance: distance below which two candidate
. @ ok | @ sy | @ cancel |
edges are actually considered as merged and the -

orientation is propagated.

The processed surfaces
are hidden and the new
surfaces (with inverted
orientations) are created
in a new Geometrical Set.

Copyright DASSAULT SYSTEMES
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i i = Student Notes:
Geometrical Display £ tudent Not

-

The purpose of the Geometrical display is:

w To check surface geometric boundaries visually (remember that the
regular surface display shows topological boundaries).

w To detect holes in surface boundaries.

4=0.113mm
e

Regular shaded display With geometric boundaries With geometric boundaries + holes

A. Internal edges: you can display the internal boundaries of

. —Display Options ——————
a multi-face surface. S
B. Graphic properties for the display of boundaries. ke ’ —
C. Threshold for the display of holes in boundaries: only e 1 :
holes wider than the specified value are highlighted. o j CB)
Pairk Type m
— Binalysis Options — ——
O ' Threshald |U-U'35l'ﬂ|'ﬂ E

= Use Remove Geometrical Display to turn OFF M
the display of surface geometric boundaries.

Copyright DASSAULT SYSTEMES
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Repairing Invalid Surfaces

w» You can repair invalid elements by one of these methods:
# Recreate by Split using the boundary and support surface of the invalid surface.

# In particular cases, it may be quicker to discard the invalid surface and to create a
new one using the standard surface creation tools of CATIA.

General case: recreate the surface by SPLIT Simple situations: replace the surface by a new
element

Isolate the invalid element L

Create its full BOUNDARY (as a datum) r’”_‘?_ ;

If necessary: 7

SMOOTH CURVE to the boundary 5 :

DISASSEMBLE the boundary, %ﬁl FILL
check and repair the curves and

MULTISECTIONS SURFACE or

JOIN them back

BLEND (specially for ruled surfaces)
UNTRIM the surface )

A
\S/
@

SPLIT the surface back. &

easy and quick once they have been located.

Copyright DASSAULT SYSTEMES
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? Repairing the invalid elements is usually very
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Face Smooth (1/2) 2y

¥ Invalid surfaces can also be repaired by the Face Smooth command
(mono-face surfaces only).

w It modifies the edges of the boundaries within a tolerance in order to:
# Fill gaps between edges up to a given length.
# Correct small tangency breaks up to a given angle.
# Correct curvature discontinuities up to a given % value.

Face Smooth x|
Mumber of Faceis) to Improve: |51 IMax Defarmation IIII.'_'IIJ]mm E

Parameters | Yisuslization I

Correction Level ;. Max Measured Gap:  Min, Mas.
& Distance 0. 046mm [ < measure < [oo0tmm |2
0 < <
o Tangency 150deg I'.'dag HZaaLe iD.Sdeg E -
o Curwature |D.445818 < Measure < |E|.9 E -~
Result &
4 Suppress Curves Shorter than @ |D.Dlmm E 4 Reduce Mumber of Edges

13

@ ok | sl | & cance |

[
w |t can also

# Suppress very small edges by removing them or concatenating them.
4 Reduce the number of curves by concatenating edges which are continuous in tangency.

;ul

2
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Face Smooth (2/2) M

A Visualization tab allows to have a feedback on the resulit. It shows:
# The remaining discontinuities between boundary edges (green)
# The surfaces which could not be processed (yellow)
# The surfaces where the deformation is greater than the system tolerance (red)

Face Smooth ll

Mumber of Face(s) to Improve |1 Max Deformation : IEI.EIDlmm E

Shown Facels):
@ Al O Wt smoothable ) None|

[] misplay information interackively

Some options are available to
clarify the display when many
surfaces have been processed
together

[ isplay information sequentially
< I |1 i1 =5
4 Suppress Curyes Shorker than ID.Dlmm E 0 Reduce Mumber, of §dges
o Ok I ‘ﬂ P.pp]x I QCantell

g perficie. 18 { *FACE )
Inable £ e mpUte discontiiies

Copyright DASSAULT SYSTEMES

3

el

it
Lot dsaoninuilies
UCACas’ o

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

25



Healing Assistant

STUDENT GUIDE
Surface Connection Checker (1/2)| g3 Student Notes:

w» You can analyze the connections between several surfaces or inside a
multi-cell surface (internal edges).

w You can highlight discontinuities greater than a given value.
» You can highlight duplications, overlaps, embedded elements...

Parameter used for pre-selection of edges:

Boundary: cannot be If d < Search distance, a more accurate test is
merged with any done to find if edges can be shared
other edge
m ] Distance: geometl‘ic gap Surface Connection Checker ili! .
/ \ (between connection CSEE'VC“ dletghie | Dl_Jlecate: same area
‘ and Search distances) 4 Internal edges Wlth same Edges
\‘\ 233 surfaces selected
N 1 connex domains
i : 0 Faces
l . i H HH ) Duplicate i
‘ Tfn el dl:cc;ntmmues N T Embedded: a surface
:cocr:)grdr?nergtﬁ Tsnng‘c 2 Multiple Conmection ’Li 14 locations is tOta"y included
. g R g y ) Overlap I:I 3 locations intO another one
error criterion e W e
‘ ) Distance - 23 holes 0.099mm .
Overlap: merged edges . D o s 1sdes | Multiple
7 with no possible T — tion:
9/ . p . . (Connection dista@ ID.Dlrnrn _E e w- more
consistent orientations I_H*‘Edeg 1 < Tengeney emor < _jl—Ef — than two edges can
O be merged together
T I l l @ oK I @ Apply I JCanceII
e B N — Tolerance that you intend to use for Join.

N——

Copyright DASSAULT SYSTEMES
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. Student Notes:
Surface Connection Checker (2/2)| g
w» Discontinuities are identified as sites grouped into connex domains.
w» You can highlight a site and use Reframe to analyze it.
w You can transfer sites to a new geometrical set for later analysis.
Transfer I _"Iﬂ
A' —Domaln: d-omaln number for the Murnber of anomalies; 9. Transfer ko; ||'\."||_|||:|p|e conneckion cases
selected site — dnomalies Detecke — — Anomalies Selected
I Mame: I Yalue (b} I Domain I
B. Value: distance, angle, number of iy - ) Transfer
merged edges depending on the Site, 3 3 2 selected site
type of analysis performed e 2 .
Site. 3 3 z Transfer all
Sike, 16 3 3
Site, 15 3 3
Transier I
. Clase I
{ - Phis) Detected —————————————
E Tame |\-'a|ue (i) |Domain - E
1 |f Site.z 0.001rmm 1 |:
|| Site.3 0.001mm 1 !
@ 1 || site. 7 0.00&mm z p
= 1| site.5 0,002mm z '
o llfzite. 150 !
® 1| site.& ]
5 ¢|| site. 151 '
2 || site. 137 i
2 Ul site. 18 H
b= || site.z2 ;
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Repairing TopOIOgy Student Notes:

w Surfaces identified as possible causes for bad topology
situations have to be sorted out using the connection checker.

w These surfaces must be carefully analyzed to find out if they
cause a problem or not.

4 They may simply be adjacent surfaces with opposite
orientations.

w» Bad topology situations can usually be repaired by:
# Deleting unnecessary surfaces
4 Trimming surfaces

4 Correcting surfaces which cause an inconsistency in
orientation

# Repairing bad topology situations is easy once they have been
precisely located on the model.

Copyright DASSAULT SYSTEMES
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Closing a Join Surface

Once you have created a topology you have to make it closed (watertight, seamless).
For that you need to analyze and suppress all free sides.

solid created by
Close Surface

Example: molded part

solid created by Split
or Pad/Up to surface

Example: die face

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Checking For Free Sides (1/2) Student Notes:

# You can display the free sides of a surface with the _ _
Surface Boundaries icon of Healing Assistant - Hisplar iface hataares

@ o I & Cancel |
-

# You can also use the Boundary function to highlight the free sides.

The Boundary function gives an explicit message when the surface is closed.
# Or use the Tools/Options/Display/Visualization menu

The option tool box allows to choose the color and thickness of boundaries to display.

x|
'1‘.' Options PEanrman[ ayer Filter Thickness & Fant I Linetype | LIL
Colors 2
< [ Graduated color background
B Compatibility Background —i —Preview 7
B% parameters and Measurs Selected elements T i
"% Devices and virtual Reality Selected edges t
P.Infrastructure Preselected elaments T
£-10 Mechanical Design Preselected element linetype[ T
+Shape Low-inkensity elements __.
Update needed T
Handles [ _v.
I “ Surfaces Bound_q_r_'_iz_e_;_il E ] L” — 307 mm_vJ I
Depth display

[ Display all elements using Z-buffer depth

Anti-aliasing
[ EdgesiLings Offset IU-: E
[JFull Scere Super Sampling!-;x ¥
} Stereo enable
|§| . |

F =

@ oK i ‘Cancel’

Copyright DASSAULT SYSTEMES
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Checking For Free Sides (2/2) @

There are only 4 possible cases of free sides.

1: Gap (including '/ \ . 2: Duplicated or embedded

overlap) greater than N N \4—. surfaces which have not
1 N .
\

Join merging distance | .

“ been rejected by the join
= | operator

3: Invalid element . 4: Missing
(not detected by the <—— element
Join operator) -

Copyright DASSAULT SYSTEMES
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Fixing Free Sides (1/2)

Missing elements, duplications and invalid elements are easy to correct once
they are located.

® Missing element: you can create missing
elements by Fill or any other surface creation
tool.

w Duplicated or embedded element: just remove the
unnecessary element from the topology and delete it.
As unnecessary copies of duplicated elements are
included to the Join as non connex domain, you can
also use the Near operator to eliminate all the unwanted
non connex domains in one shot.

# Invalid element: remove the invalid element
from the topology and recreate it with Fill or
any other surface creation tool.
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Healing Assistant

STUDENT GUIDE

FiXing Free Sides (2/2) Student Notes:

# Once missing elements, duplications and invalid
elements are corrected, only gaps remain

% You can measure gaps with the Surface connection | &3
Checker

# Gaps can be corrected:

# Only at the topological level by increasing the
join merging distance with Join or with Local
Join.

Gaps still exist on the geometry, they are only
hidden

# At both topological and geometrical levels:

= by removing the face which is badly
connected to the others and replacing it by 21 x|
a new one. To remove a face from a
topology, you can use Extract with the
Complementary mode option. The result is
a new surface including all faces except %
the selected one. You can also use Multiple

:‘%

Selected face

Propagation t\;pe:INn propagation LI

Element(s) to extract @R aTEEl==m

Su

& Comiplementary mode

. i reshiold |l s
Extract of GSD to remove several faces in PrigniET o R =
. . i [
one shot (command not available in HA1 Angular Threshold {15022
workbench). Curvature Threshold |96
. . Hide parameters << I
* by Healing or Local Healing
@ oK I & Cancel l Prieview l
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Healing Assistant

Local Join (1/2)

%

w Local Join can be used to close a gap in a surface or between surfaces.

w The concept is to release the tolerance locally, only for the selected edges.

w You can also select a boundary to process all gaps in one shot.

w You can close the gap on the topological level only or both on the topological

and geometrical levels.

A. List of selected edges or boundary curves.

B. Automatically sets the Join merging
distance as equal to the maximum gap size.

C. Choose a simple Join (topological level) or
a Join + Healing (topological and
geometrical levels). Automatic Join/Heal will
do both: join up to the Join tolerance and
Heal for bigger gaps.

D. Tolerance for Join.

Tolerance for healing when different from
join tolerance (in case of Automatic
Join/Heal).

m

Copyright DASSAULT SYSTEMES

Local Join Definition x|

Eements

Join, 11Edge
Join. 1\Edge
Join. 11Edge

Add Mode | Remave Made |

Options | Yisualization |

fukomatic Me-ging B ' 115mm

) Jain
@ Join/Heal

) Aukomatic JoinfHeal
Criteria

Join Merging Distznce

Hzal Merging Distance 0.00Lmm

<< Join Paramekers I Feal Parameters =3 I

@ ok | @Ay | @cance |
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Healing Assistant

Local Join (2/2)

o

Join and Healing parameters are available to control the result.

Local Join Definition

2=

—Elenents

Jcin.1\Edge
Jein.1\Edge
Jcin.1\Edge

AddMode | Remove Mode

Options | YisLalization |

4 sifame hrondades 3

[ Joined edges !

d Unoinededges T

[ Healed edges !

[ smaached surfazes L
Cisplay

4 Duzput inFormation

[ int=ract wely [ sequentialy

= | NI |

3 [nput informtion

@ oK I & spply | @ cancel |

| Jemove Mode I

Join Dption Definition [ 21 x|

Parameters Federation |Sutu-EIc—n'.P_r|ts Ta Rel{ 4 | »

[ check connezity [ keep small elements

[l 1anore erroneous elements [ Simplify the resule

b —

Merging distance

[ angular threshald

. Close l
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Automatic Merging I ID.I 15mm

| Parameters

Freeze I Sharpness

|P0|nt I

Distance objective: U 0 mm

Conkinuiby:

Tangency ob]ectwe g, 'Edeu

Heallng Option

el b

C oin Parameters || Freeze i sharpness I
@ JiinjHeal r—Elements to freeze
1 fustomatic Zoinf-eal "

i Mo selection

Crkcria

ioin Mzrging D skance I L. E

eal Ierging Cistancs IE.ED'.rrm E

= —_—
Heal Parameters == | [F > Add Mode Remove Mode
[ Freeze Plane elements
! @ cooly | 8 Cancel | [[] Freezs Canonic elements
. Close I
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Healing Assistant

The Healing Operator

# The concept of Healing is to measure connections between faces (same as Join)
and to modify the faces when the distance is not within a given tolerance (merging
distance).

# The distance is reduced to the user specified Distance Objective.
# Healing = Join + modification of surfaces to close geometry at shared edges.

* d < 0.001mm (system tolerance): both geometry and topology are
closed.

+ 0.000mm < d < merging distance: the geometry is not closed but
the topology is closed => HEALING modifies the surfaces to close
the geometry. 1

+ d > merging distance : the geometry is not closed but HEALING _,M
does not modify anything because the topology is also not closed.

2N

surfaces with a gap a new common edge is computed a smart modification is applied to both surfaces
&

The process is totally automatic: the whole surface is processed.
HEALING fills gaps but can also make surfaces tangent (G1), this can be useful for offset surfaces
The deformation preserves the shape tendency.

Specific faces can be frozen so that they are not deformed (examples: planar faces, canonic shapes).
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Healing Assistant

Local Healing

# Local Healing lets you select shared edges of a surface, and all the faces
which share a selected edge are geometrically corrected.

w» [t does not include a Join computation, selected edges must be shared, no
healing will be applied to free sides.

Local Healing Definition [ A x|

—Edges Tn Heal

Join. liEdge.l g

Join, 1\Edge. 2

Add Mode | Remove Mode |

Parameters | Freeze | Sharpness{ 1||»

Continuity {Paint 4
Distance Objective | 0.01mm E
Tangency Ohijective ID-EdE';I

Same parameters as
global Healing operator

@ oK I ﬂ'ﬂpipl\,-'l "Cancell
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Local Healing Definition ' 2=l

— Edges To Heal

List of selected shared edges Join.11Edge.2

Join. 11Edge. 3
(all of them must belong to Join. 1\Edge. 4
the same surface).

Add Mode | Remove Mode I

Sharpress |< Yisualization 1 4_| ¥

T~
Shown solutionfs): A

@8]0 Nat corredted O Mane

[ pisplay informatidn interackively

[ pisplay informatidn sequentialky

e ll]_ K] g

i 005 T

@ oK @ Apply l Ill(iemcell

The input gap widths can be
displayed, with a warning flag when
the objective distance is not reached.
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Healing Assistant

Comparing Models

In this lesson, you will learn about:

# Comparing two versions of a part.
# Finding differences between them.
w Sorting out the unchanged and the modified areas of the part.

der_Modified_End.CATPart
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Student Notes:
Compare Parts (1/3) et

w Two versions of a same part can be compared with Compare Parts. %
w» You can easily display both parts in synchronized windows and,
# find the surfaces or faces which are the same in both parts
# find the surfaces or faces which are different
# find embedded surfaces in a part

» The command performs a geometric comparison face to face or surface to surface,
it does not compare features or specification trees.

Nparts

Comparison methods
Tolerance

—Main options Y

Distance: m Method: IaCk 'I
i Identical Faces ’:J 0 Facels)

4 Different Faces (From original model) [- 0 Facels)

window layaut: I. ?l

Merge_’ [ore =

- OK_I - Cancel_l Presview I

View synchronization options :

- Synchronize commands = apply same
command to both views (ex: Hide/Show) . ‘
- Synchronize views for zoom and pan 2l 2o

>>>>>

Copyright DASSAULT SYSTEMES
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Healing Assistant

Compare Parts (2/3)

¥ You can Select the comparison methods like %

# Quick: It enables a quicker detection of the faces that are different.

# Detailed: It is a precise comparison.
w You can use the Merge button to sort the surfaces

Quick

Detailed

Copyright DASSAULT SYSTEMES

Compare Parts

—Main options

. 21x]

Detailed options

Distanice: |D-0tmm Methad] @ik

LI fesh: |Lal'ge vi

= — D30 ID.IJlmm E
"4 Identical Faces 242 Face(s)fl

=, ; 2teP: H5mm

"4 Different Faces (From comparison model) ’i 1 Faceis)

e T E '
"4 Different Faces (From original model) - 11 Faceis) !D el el

==
‘window lavout: I .

Merge I

Guick options
[ Embedded Faces (from comparisen model) | 0 Face(s)
Less =< N Embedded Faces (from original madel) 0 Face(s)
i | @ cancel I Presien I

Compare Parks

—Main opkions

. 2]

Detailed options

Distance: |'1Dlmm E Methiod

Mash: ILal'ge

" Identical areas I:I 244 freals)
4 Added areas i Z freals)
4 Removed areas | 9 Areals)

=
Sag: ID_tllmn'-
step [fBem =

O Topological compatisorn

swindom layaout: I I —'

Merge l

Quick options
[ Embedded faces (From compatisan model) lﬁ 0 Facefs)

Less<< J

[ Embedded faces (Fram original model lﬁ 0 Faceis)

= Cancel.l Previem I
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Compare Parts (3/3)

2l

—Main options
Digkance: |0 Omm Methad: IQw.nci' j

242 Face(s)

4 Different Faces (from comparison model} li 1 Face(s)
4 Different Faces (from original model) - 11 Facels)

\indow lavaut; Il :|
I Merﬁe !I More==

3 Cancel ] Frevien I

w» You can sort the surfaces by % |:>

4 Geometrical set: choose names for the geometrical
sets to create

# Selection Set: choose names for the sets to create
# Color: choose colors
# Full name: Displays full name of the surfaces in the

'd Tdentical faces

specification tree -
# Destination: Choose the destination CatPart

Merge Mode: 'S Geometrical Set [ Selection Set [ Color [ Full name Merge Mode: 'S Geometrical Set & Selection Set [ Color [ Full name

Geometrical Set | Selection Set l Color | Geometrical Set ‘ Selection Set | Color |

Copyright DASSAULT SYSTEMES

Copy [ Identical Faces Into: @ Edent\ca\ 1 Put T Identical Faces Into: E ident\ca\ 1
J Differert Faces (From comparison model) @ Different_Comparison_L 2 Different Faces (From comparison model) E [Differsnt_Comparison_L _Comparison_L
o Different Faces (From original model) @ Different_Original_1 2 Differert Faces (From original rodel) E [Dfferent_orgnal_1
[[] Embedded faces {from comparison model) @ Embedded_Comparison_L [[] Embedded faces (from comparison model) E [Embedded Comparison_1
[] Embedded Faces (from original model) @ Embedded_Criginal_L [[] Embedded Faces {from original model) E [Embedded Original_L

Destination CATPart: @ New 1) Original

Merge 2l x|

Merge Mode: 'S Geometrical Set & Selection Set = Color [ Full name

Geometrical Set | Selection Set

Change 'S Tdertical Faces

2 Different Faces (From comparison model)

4 Different Faces (from original model}

[ Embedded Faces (from comparison modzl)

[] Embedded Faces {from ariginal model)

[

[

I

Destination CATPart: @ New () Original

@ ok I CCance\I

Merge 2l x|

Merge Mode: 'S Geometrical Set [ Selection Set [ Color (&
Geometrical Set | Selection Set l Calor |
Copy 4 Identical Faces Into: @
' Different Faces (from comparison model)

' Different Faces (from ariginal model)

[[] Embedded Faces {from original model)

Full name

Different_Comparisan_L
Different_Original_1
Embedded_Comparison_1

Embedded_Criginal_1

Ey[oiferert Comparison |
fpyorferert oignd 1
[[] Embedded faces {from comparison model) @
IpgFrbesded Orgral L

Edent\ca\ 1 ‘

Destination CATPart: @ New 1) Original

@ ok I CCance\I

Destination CATPart: @ New () Original

@ ok I CCance\I
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Customizing the Workbench

You will learn about:

w Controlling and improving the results of IGES 3D import.
w Controlling and improving the results of CATIA V4 import.

Copyright DASSAULT SYSTEMES
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Healing Assistant

IGES 3D Import (1/7)

The conversion of an IGES file is started by File/Open.

There are related parameters in the Tools/Options box:

2]

Copyright DASSAULT SYSTEMES

r"f Options

B parameters and Measure
"% Devices and Yirtual Reality
.InFrastructure

Mechanical Design

+= . Shape

EMOVIA WS WPM I External Formats I Graphics Formats | IGES <| IGES 20 PSMARTFE 1|p
-

General

- ShovyMaShow dislog box: [] Show completion dialog box

Imnpart
- Import mode!

W& Generate one CATPart () Map the 308/408 IGES entities onto a Product Struckure
- Join: [ Jain surfaces of the modsl
- Continuity optimization of curves and surfaces;

) Mo aptimization

@ Automatic optimization

) Advanced optimization  Parameters,
- Detection of invalidity in input geometry:

) Mo detection

@ Detection Tolerance:l M
- Representation For boundaries of faces:

@ [eep file preference ) Faorce 30 representation

- Impart aroups: & TransfFer IGES Groups as Selection Sets

Expart

' Save only shown entities

=

& oK l ﬂCanceII
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Healing Assistant

IGES 3D Import (2/7)

The general parameter can be used to activate or deactivate the
display of the completion dialog box at the end of each file import.

E:"Methodo Interfaces'Mew data' IgsFromCatia¥4-geometricfailures.CATParkt li
Transfer completed
For more information see |
CiiDocuments and Settingsipph. DS Local Settingst&pplication DaI:a'I,DassaultSystemes'l,C.D.TF-!eport'I,IgsFTrnCatia\\f‘i—genmetricfailures.r|:ut
@ oK

This is specially useful when converting several IGES files together. You do
not have to close the message box at the end of the conversion of each file.
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Healing Assistant

IGES 3D Import (3/7)

1
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If the Join option is activated, all the surfaces of the IGES file will be joined during
the conversion, using the specified tolerance as a merging distance.

| [#]CATIA ¥5 - [CADDS-crochet.CATPart] =] B3

I EEETIERN

2N Edit  View Insert Tools  Window  Help = 55‘
¥ Surface 246

=% Surface.247
% Surface 248
% Surface.249
% Surface.250

¥ Surface.251

[d

¥ Surface.252

=5 Surface.25y

A surface 25
il e
" surface 25577 4

" R YRk AWS)

. £ = e = w2
NEBgsbacce SHELRET me Z.)
Select an object ok & mmand | AI
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| [$]CATIA ¥5 - [CADDS-crochet-186.igs] =l

EJ tart  TeamPDM  File  Edit  View Insert  Tools Window Help

=181 x|

#M CADDS-crochet-186 &
b

A

;:P PartBody ?a
-l Open_body.1 Er
7

]

=

()

/|

&

i

- i

NedaiBaoser  SHEBSET ne "2
Select an object or a command | AI
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IG ES 3D Import (4/7) Student Notes:

The option may be necessary to reduce the
amount of data resulting from the conversion.

(1 Mo Opkimization

@ Aukomatic Opkimization

) pdvanced Optimization  Parameters I

In CATIA V5, a single-cell curve or surface must be C2. If the IGES file contains a curve or surface
which is not C2 enough, CATIA will cut it at each C2 discontinuity to create a multi-cell curve or
surface. In case of poor quality IGES data, this may cause a drastic increase of the model size.

To prevent this, curves and surfaces of the IGES file can be re-approximated by exactly C2 curves
or surfaces, within a specified tolerance, so that they can be converted into single-cell elements.

[$]5ANS_DPTIMISER.CATPart 1 [ [%]SURFACE_OPTIMISEE.CATPart . =100

Copyright DASSAULT SYSTEMES

No C2 optimization: many faces C2 optimization: one single face
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Student Notes:
IGES 3D Import (5/7)
Besides, boundaries of IGES surfaces can be made of an unnecessarily high
number of curves. The topological reduction option allows to re-approximate the
boundaries with a smaller number of curves.
support
surface
trimmed — angle > limit
surface
No reduction: 6 curves Topological reduction: 2 curves
Automatic optimization: the tolerance for the approximation of 2 x|
curves and surfaces is 0.001mm, no topological reduction is done s clefiiad Teistarcas
L. . . Deformation: m
Advanced optimization: you choose the type of data reduction to Al B
perform and the parameters to take into account for approximation. Default Values |
% I e , User-defined Advanced Options
<Z> E Impart @ Continuity Optimization of Curves and Surfaces i 4 Curves and surfaces approximation
g i (71 Mo Optimization E 4 Topological reduction of boundaries :
% E (2} Aukornatic Optimization E
S i T 2ol Som)
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IG ES 3D Import (6/7) Student Notes:

It is also possible to analyze the IGES data to find out the invalid surfaces if any.

E Import ; Detection of Invalidity in Input Geometry

) No detection @ Detection Tolerance ’|3-UDDDDD EE

If the option is activated, all surfaces of the IGES file are analyzed to detect:

# holes in boundary loops: if a hole is wider than the specified tolerance
the surface is declared invalid,

4 boundaries out of support surface: if the curves are further than the

specified tolerance from the support surface the element is declared
invalid.

The resulting CATIA part contains an individual geometrical set for each invalid
element. These bodies contain the support surface and boundary curves of the
element. Annotations are also created to describe the detected invalidities.

~——_S8ingle boundary with hole

D curves do not map with surface
Sgize 27

ace#MIPTR11121 (Singl...)

Copyright DASSAULT SYSTEMES
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IGES 3D Import (7/7)

Irnport : Representation For boundaries of trimmed and bounded surfaces (bvpes 1431144)

¥ Keep File Preference () Force 30 representation

In 3D IGES, trimmed surfaces are described by entity types 143 (Bounded Surface) or 144
(Trimmed Surface). In both cases, the trimmed surface is given by a support surface, 3D
curves, 2D curves (P-curves).

The 2D and 3D descriptions of the boundaries are redundant. Normally the emitting system
specifies in the header of the IGES file which one is best. This information is not always
relevant, and CATIA still lets you choose which one will be used for the conversion:

Option = keep file preference: CATIA will use the type of curves specified in the header (2D or
3D representation),

Option = Force 3D representation: CATIA will use the 3D curves even if the header specifies
that 2D curves are preferable; the 2D curves are then computed by projection.

_______________________________________________________

Finally you can choose whether you want to create Selections Sets when
importing IGES groups (entity type 402).
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CATIA V4 Import (1/2)

The import of a CATIA V4 model file is started by File/Open.
There are related parameters in the Tools/Options box:
options

2|

T Options Saving as¥4 Data | V4/VSDRAW | V4/VSSPACE | vajvs SPEC You can deactivate this option to

g~ m General —Reading Y4 Data

simplify the display:

2 Display only elements with Sensitive Attribute

\
[ bisplay 30 elements labels |

2 Parameters and Measure [l open in Light Mode ¢ 20 data are nok kaken inko accounk l
. Reading Code pa e!-—_,
"% Devices and Yirkual Reality < PAg%lUS_English o A

B — PRI and DLNAME
L R PROJECT File Path| ﬁl
®-1 Mechanical Design

DLMAME |

+= . shape

Option ON:

s

Option OFF:

—Comversion wa4Ys

Characters Eguivalence Table Pathl

You can activate this option to
avoid reading 2D drawing data
whenever it is nhot necessary.

| & cancel I
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CATIA V4 Import (2/2) Studentflotes:

T Options W4 Dats Reading | Savingas 4 Data | wafys DRAW
=~ OB Gereral Gap Healing
External Contral Poink Maximurm Deformation
& podel relative valus With this option the internal control points of the V4
= ) User defined value  [0:001 NURBS surfaces are modified in order to improve the
[ e e S curvature continuity between segments and avoid
L% Devices and Virtual Reality : ; : ) H H H H H
& Internal Control Point Maximum Deformation cutting into faces when the continuity is not C2.
]P.Infrastructure @ j The parameter gives the maximum displacement
#-10 Mechanical Design 0 User defined value [l value for a control point. The corresponding
= (i Shape e e i B deformation of the surface is strictly smaller, usually
ﬁmwmmm much smaller.
[ Keep V4 Segmentation
Migrakion of DETRILS spaces used by dittos. ———————— Opﬁon OFF:

Except usudl mode, the other may lead memory size ko
Prefer to them the dedicate w4 to %S migration batch,

Deactivate the option to let the
system reduce the segmentation
when possible. Option ON with value 0.005 mm:

IS0OIECED S0M0% T IOCE=UE TG T3ty
Feature resulk @
W@ a5 CGR

El %l ) as PartBody

Option ON with value 0.01 mm:
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Healing Assistant

To Sum Up

In this course you have seen:

« How to analyze an imported model

« How to repair invalid data

« How to repair invalid topological configurations

« How to create a valid CATIA V5 topology

¢ How to analyze the free sides of a surface

« How to fix free sides topologically and geometrically
¢ How to compare versions of a same part
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