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Y~ I-deas 12 NX Series - Design

Purpose of this Session:

To review new and improved features in |-deas 12 Master Modeler
and Master Notation

To demonstrate selected operators and new functions

To present in-depth “Tips and Technigues” for the following
application areas:

Filleting: “Rollover”, “Stop Short”, “Dip”
Variable Radius Tangency Influence
Fillet Between Selection Techniques
Three Surface Fillet Robustness

Fillet “Features”

Feature Copy of Reference Geometry
“Part Components” Review

3D Section Enhancements

PMI Annotation Placement



L
“_', -12 Miscellaneous Interface Enhancements

» Dynamic Viewing with Mouse Only

» Examine Part Files for Sheet Metal

» Enhance Coordinate System Modification

» Entity Appearance Improvement

» Measure Distance Between Reference Plane and Surface
» Specify Decimal Places for Interrogated Values

» Link Only Selected Dimensions With Excel.

» Detection of Surface Self-Intersection & Part Diagnostics
Enhancement

» Extract Anything (Items) on Workbench



I-12 Surfacing & Filleting Enhancements @

» Flange Robustness

» Extend Surface Option: New Surface

» Extend Surface Option: No Extend

» Extend Surface Make Corner Option: Turn Stitch OFF
» Separation of Fillet Icons and Features

» Enhanced Fillet Radii Form

» Display of Multiple Chains on Fillet Radii Form

» Rollover Fillet Surface Quality

» Fillet Patch Quality Improvement

» Selection Intent for Variable Radius Fillet

» Variable Radius - Tangency Influence

» Fillet Between: Implied Surface Group Selection Enhancement

» Three Surface Fillet Topology Robustness



-12 Curve Enhancements

» Section Builder Status Display

» Section-Builder Robustness

» Silhouette Output Accuracy Across Tangent Edges
» Blend Fillet Flip

» Enhance 3D Curve Manipulation

» Associative Offset Curve on Surface (AOCS)
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“_', -12 Revolve & Boolean Enhancements @}

» Create BORN for Revolve

» Material Side in Revolve

» Fix ‘merge lines’ in Revolve

» New Boolean Operator: Add Partition

» New Boolean Operator: Trim



-12 PMI Enhancements

» Support for JIS Z 3021 Line Weld Standard

» Allow “No” Symbol for Line Welds on Arrow Side

» Allow Different Decimal Places for Dimension and its Tolerance
» Support “Dot” as a Leader Terminator

» “All-Around” Symbol for PMI

» “Between” Symbol in Notes

» “Circle U” Symbol in Feature Control Frames

» Read / Write Drafting Symbol Files for 3D User Defined Symbols
» Pick PMI/ Model View for an Annotation Plane / Text Direction
» Constant View Orientation in Model Views

» Section View Orientation Using a Parent

» Associated Coordinate System

» Partition Section View

» Section Views of Section Views

» 3D Section View Performance Improvements

» More Modeling Options in Context of Section Views 7



“‘7 Separation of Fillet Icons and Features @

.1 Fillet
» New icons for each operator in the icon stack
Fillet Between

A

: : Tree Surf Fillet
» Each operator now has a unigue History name ' .-’ﬂ ree Surt il
so that it can be distinguished in the HAF | Charnfer

» RMB Options still available

» “Odometer” displays fillet type and chaining
options

FilletBetween1801

ThreeSurfFillet1 799 ® FilletBetweeninfol802

ThreeSurfFilletinfo1800




Enhanced Fillet Radii Form

Makes Fillet Radii form similar to a Feature Parameter form

A2 Fillet Radii

ariahle Fadius
New button to select

additional edges for
the fillet

New button to use for
the removal of edges
from the fillet

Options... w B g
“eartexFef Point Fadius
Conic Parameter

stapShort at Entity

MMeasure

Backup

Cancel

Access Fillet Radii form
via “Variable Radius”

menu New button to access

Tangency Influence
form (next page...)
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Y~ Fillet Rollover — Basic Concepts

» Allows edge fillet “rolling ball” to
seek solutions on adjacent, tangent
surfaces

» May (correctly) cut away portions of =
the model

» Works with variable radius, too

» Known Limitation:

» A single fillet chain cannot “rollover”
itself (self-intersection condition)

» Solution for limitation:

» Perform the fillet in two parts

» Use “stop short” on the first part

» Use “rollover” on the second part

10



%

“' Edge Fillet - Stop Short Enhancement

» Enhancement removes bad surfaces by automatically Pre 1-12: Self Intersecting
creating “stop short” solution in the interior Surface
» Ul for controlling position of stop short end caps P

» Dimension to track the stop short end cap distance

» Stop short solution for twist patch failure

I-DEAS List
RIB:RFXE-6015-00311269_1HS 2 &

Diagnostic Message
Printed For User

Stop Short solution removes
self-intersection

Additisnal sétback”
distance in’
“Opfliohs™form

I" Surfacze Cume bdethod

Stop Short using Se'i-back
Distance

Fillet Compléted usin
Variable Radius

11




Y~ Fillet Patch Quality Improvement @

Detect and diagnose bad “Bubble Gum” or “Butterfly”
patches produced in certain geometric situations

Attempt to generate patches of higher quality, if possible

Otherwise, provide partial results by creating stop short
end caps before and after detected bad regions

A new option (Energy Minimization) is added to fillet more
cases with larger radii, producing usable patches. Default is
OFF.

New toggle: “Dip” controls whether or not fillet should dip
into the surfaces. Default is NO Dip.
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“'Z Variable Radius Fillet — Basic Concepts

» New and improved algorithm,
robustness, and Ul

» New Fillet Radii form greatly
enhances ease of use and
modification

» Radii values controlled at vertices
and/or reference points

» No need to “Divide Edge”
» Zero End Tangency option

» Fillet trajectory becomes parallel
to edge at the ends

» Supports multiple edge chain
selections

» Works in conjunction with fillet
“rollover”

» Also available with Fillet Between

“earex/Fet Point Radius

[~ Zero End
Tangency




“". Selection Intent for Variable Radius Fillet

» Enhance selection intent to correctly track vertices and variable radius
locations during growing, merging, or splitting of chain(s)

&

locations stay fixed. Extensions
grow at constant values.

|-deas 12 gives
correct results

14
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Y~ Variable Radius - Tangency Influence @

*? Tangency Control
» Add the ability to set tangency at any end e el

Of flllet Ch ain Yertex/Fef Point  Influence, |

(D<=1¢=2)
» Add the ability to control magnitude of

tangency influence at any end of fillet
C h al n v ‘? :I End Tangency

» Add ability to specify tangency influence V3 L5 Harel T gz
at any vertex in the interior where radius _
function tangent is zero

» Tangency value represents the rate of
change of the fillet radius: a small value
(>0, <1) changes the radius “slowly”; a
larger value (>1, <=2) causes the radius
to change more “quickly”

» Use “End Tangency” to set all vertices to
one (1);

» “No End Tangency” to set all vertices to
zero (0)

15



“’.. Fillet Between — Basic Concepts

» Different algorithm than Edge based fillet

» Can solve some difficult edge fillet cases

Edge contrals s | G| ¢ Fille/Round
» Fillets calculated between: I ~“1Ti}
» Surface chains with common edges S New Par
» Enhanced automatic selection of ™ Fillet Sicte
adjacent surfaces ﬂ =

» Surface chains without common edges

» Surfaces and edges

» Option to follow edges when filleting
surfaces

» Option to follow surfaces when filleting
edges

» Option to create Variable Radius when
filleting edges
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“".. Fillet Between Selection Enhancement

» Problem:

» Automatic surface selection using a common
edge only selects immediately adjacent surfaces;

» Automatic surface selection by chaining may
select too many surfaces if tangencies exist;

» Manual surface selection is tedious and error-
prone (small surfaces may be missed).

» Solution:

» Add a selection mode “Implied Surface Group”
requiring only one surface per “side” to be
selected.

» Provides a unique, robust starting point for the
fillet “march”.

» Automatically (internally) selects surfaces as the
fillet progresses.

Yisible

Label

Turn Edge Chain OFF
Turn Surf Chain OFF

Fick Only
Filter...

side”

17



Three Surface Fillet — Basic Concepts

Based on Fillet Between Ul

» Fillets calculated between:

*  Fillet/Round
= Add

» Three tangent surface chains - with or
without common edges

Trimming endcap  MNewPart

Trimming plane

» Radius values derived from geometry

[ Fillet Side

» Option to “flip” fillet if there are multiple
solutions

» If “Fillet/Round” is selected:

» Option to select trimming endcap
surfaces

» If “Add” or “New Part” is selected:

» Options to select Stop edges, Cross
edges, and/or Trimming planes

- J



“".. Three Surface Fillet Topology Robustness

» Improved the resolution at the ends of three surface fillets
for those cases where multiple end trimming faces are
involved or X points need to be computed

» Improved handling of feature interactions on the middle
surface group

» Can now solve simple “crossing ribs” test example:

» Requires four separate 3 surface fillets

|-deas 11

|-deas 12

19
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Y~ Fillet Features — Basic Concepts

» Often forgotten Edge Fillet Option
» Fillet edges OF Features
» “Feature Select”

» Only those owned by the feature

» Those partially owned by the e o Cancel
feature
» All owned and shared s
» Fillet edges BETWEEN features ”‘"m“
» “Feature Intersection” . \
"-"".m,ﬁ_“_,_?.

» Multiple (>2) features may be |
selected All intersections
» Automatic update when features filleted

change

20



LY

9~ General Filleting Tips and Techniques

» Finish the model before starting to fillet

» Fillet success is order dependent — plan ahead! \
» Start short, work towards long fillet chains

» Work in one “area” before moving on to the next

» Work from “high” and “low” towards “middle”

» Create large fillet radii first, small radii later

I

» In convex areas: round first, fillet second \‘

» In concave areas: fillet first, round second )‘I __!i;

» Avoid creation of “mitered corners” v 4 - H

» Avoid selecting too many disjointed edge chains at w
once

» Select vertices where possible

21
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“’, Feature Copy — Basic Concepts

» Feature Copy provides the ability to:
» Select all or some of the source feature
» Surface Selection may be: Individual; Tangent; or All
» Copy across History Tree branches
» Position the copy with relations
» Create an Un-associative Copy
» Reselect Source for the copied geometry
» Convert existing Orphans to Feature Copies
» Copy Reference Geometry

FeatureCopy184

Fename Feature

Backup

Cancel 22
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Q7 Why Use Feature Copy ?

Use Feature Copy to:

» Eliminate identical orphans from a part’'s History Tree

» Re-use existing features — positioned with relations

» “Reference” geometry for feature creation (in a component)
» Re-use existing features requiring editing (in a component)

Single Orphan — Multiple Copies

Reflected Feature Copy

FeatureCopy184

FeatureCopy245
FeatureCopy48

FeatureCopyb4




""ﬂ How to Use Feature Copy g2y Feature Copy

» Select Feature Copy icon

» MB3 for History Access and options
» Options: Relations ON/OFF; Unassociated Copy ON/OFF
» Use “From Other Branch” if in rolled back state

» Select feature from part, or node from History

» Select optional Reference Geometry

» Choose Boolean operation, or Unassociated New Part

» MB3: Select Entire Feature or Surf Chain Opts
» Select Surfaces

» Orient feature (with Relations ON)

Wizible

Label
Intersect Surf Chain Opts
Partition

- A Pick Only

F

Group Members...
lone

Filter...
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“_', Feature Copy of Reference Geometry @}

» Enhance Feature Copy & Create Component
» Ref Geometry can be copied with or without topology.

» Supported entities: Ref Point, Ref Line, Ref Plane, Ref Curve,
Coordinate System.

» The copied reference geometry updates with new geometry
when the source changes.

» Copied Reference Geometry is implemented to behave as
regular Reference Geometry and users can build downstream
applications with them.

» Reference Geometry to be copied need not to be restricted to
a single feature — user can pick from multiple features.

25



“". Feature Copy Reference Geometry

Rolled-back

KR ’
Create Component HlH Celete RBelations
» User is able to Add or Delete R P
Reference Geometry via Modify. >To copy only Ref. Geo: el
» Highlight and auto block of invalid > Pick any topology Surf Chain Opts
entities are used to allow intuitive >RMB “Don't Copy Faces’ Entire Feature
selection. »Pick desired Ref. Geo. A =

Fick Only

» Copied Reference Geometry can Filter

only be modified by the owning
feature copy.

Area Options. .

26
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Q" “Part Components” A Review

» Component Feature
» Automatically creates History branch w/Boolean
» Allows features to be copied to new branch with associativity

» Permits modeling in rolled-back feature context

» Provides a “hook” for feature replace
Create Component

» Feature Copy

» Feature Copy can stand on its own without other component
functionality

» Can copy a feature “across a branch”
_ Feature Copy
» Can select boolean and boolean options

» Can place feature copy using relational methods

27
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W~ Why Use Part Components?

Use Part Components to:

» Organize History Tree structure into branches
» Group logically related modeling features
» Model features based upon Feature Copy geometry
» Model features that may need to get replaced or suppressed
» Improve replay performance
» “Bushy” history trees can replay faster than “linear” trees

» Position features with relations while maintaining the ability to roll back
and edit

Componentl3

T
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“Z What is a “Component Feature” ?

» A Component is:
» A History Tree branch attached to the main tree with:
» A Boolean operation (cut, join, intersect, etc.)
» Optional Relation (position) information

» Or, a full History Tree with a “Component” node at the
top

» A replaceable feature
» Think of a component as “an orphan with history”
» Note: A “Component” node has no right hand child

» A Component Feature:
» Automatically creates History branch w/Boolean

» Allows features to be copied to new branch with
associativity

» Permits modeling in rolled-back feature context
» Provides a “hook” for feature replace

_Componentl11
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“Z What’s in a “Component Feature” ?

» A Component Feature contains:
» Logically, geometrically related modeling features
» One or more Feature Copies (optional)

_Component] 81

_FeatureCopy184




Y~ Partition Section View @

» Allow users to create and view VenType: [pecion
SeCtion VIeWS Wlthout Iopping Off “iew Name: ISectiDnH u Track Geometry

[~ Caonstant Qrientation

half of their part or assembly. _REdeﬂnIeI
Save in Folder; |None ﬂ g
» New section view result Ol Use o | i

Ca”ed “Partitlon” ™ hake Annatation Yisible on Shaded Display

Step 1 Define Cutter: Create or pick cutting plane symbol,

» New translucency toggle and E @

key_ I n O n th e O ptl O n S fo rm . Step 2 Select section view result.
@}Eﬂ:tion ¥Yiew Options Result m

» Gives users greater visibility, I Unford

flexibility, and understanding of rstenges st | oone]

their part or assembly | e

= Derive YiewHa

[” Crosshatch Crosshateh A

¥ Use Colar Fram Part o

¥ Translucency

I¥ | bierge Dunng constuct Operation




“". Section Views of Section Views

» Added new view type “Section” when
creating a model view in the context of a
section view

» Cutting Plane Symbols can now be
defined in the context of a section view

» Section “types” (plane, open/closed
polyline) and “results” (plane, solid,
partition) may be mixed

Section View

Create
polyline
section



Y~ Constant View Orientation in Model Views

» Allows user of model views to define
a view orientation without the fear of
the view orientation ever changing
(even during an entity orientation).

» New toggle on the model view
define/modify forms.

Savein Folder:  |Mone J
[ |._.|E:E![:ir'EII.IFZIZ

I™ Make Annotation Yisible on Shaded Display

&

33



“". Section View Orientation Using a Parent

» Users can now specify the parent view to use as A
the section view'’s “orient view”. e
Wl
» New Ul on section view options form. / /
» Makes 3D section view orientations behave like 7

2D Drafting section view orientations. N

o
e
e
e
i i i i i 2?
ESectlon Yiew Options 7 =
Sel /
1l
s 5 ori =
- _Fr
et ]
I an
12 frorm e 1] ]

34



‘, Pick PMI / Model View for Annotation Plane / Text @

Direction

» Problem:

» When prompted to pick an annotation plane or text direction, user is ¢l
limited to picking from model geometry or coordinate- system THR-Three Point

» Solution: :Fz-.:::.]-lpf-._:._i_rjt l'-:-lz mel

» Allow selecting an existing PMI or using currently active model view
to derive annotation plane / text direction.

» RMB menu while picking an annotation plane or text direction:
» From Annotation

» Available anytime a user is prompted to pick an annotation plane.

FIL-Filter...

» |-deas will derive the annotation plane / text direction from the picked RelElEElEEISIIELER
annotation. ic

» If the user picks a PMI for an annotation plane, its text-direction will -
also be used. REL-Felated To

» From Model View

oL hd

» If there is a currently active Model View for the owning Entity:
» Align — modify annotation plane
» Rotate — modify text direction

» |-deas will align the current symbol to use currently Active Model
View’'s annotation plane / text direction.

35
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1" Part Component: Why use it?

» Part organization

» Multiple people designing " Sketch in place
) ChunkS” Of a Slngle part IZ]. Sketch on WWorkplane

» Heavily using orphan features and ¥~ SheienEn et

orphan replace with mapping % Create Part

.I'l:'*]:L Create Component

» Want the replay performance of a
“bushy” tree but the associativity
seen in a‘“linear” tree

Facilitates
Working on Part
“Chunks”

37



) Part Components Facilitate Team @

> 4
A Design

Multiple People Easily Work on the Same Part

Designer A
(responsible for Final Part)

Stitchinfo

g Component3
i d R Component2
:‘? R Componentl
:.—-.—u—m' H
- --—-—-r—='. I|:.
=27 . 2 B
Componentl ,Component2 Component3
|
!i:
- ® : () .
Designer BN Designer C Designer D
(responsible for Component 3@8

(responsible for Component 1) (responsible for Component 2)



D

Scenario 1:

>

- Multiple Designers, Single Part

Designer “A” creates component branches within master part, each
with feature copies of required surfaces

Component branches are “extracted” from master part
Extracted branches are checked in — kept for reference
» RFL allows for notification when parts (components) change

Designers (“B”, “C”, and “D”) check out component parts, perform
modeling, check back in their parts

» Modeling performed “rolled back” to node before “Component”
Designer “A” updates referenced part(s)
Designer “A” uses Replace Feature to insert completed component(s)

» Note: This approach does not require Feature Copy sources to be
re-mapped 39
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Scenario 2:

>

Multiple Designers, Single Part

Designers (“B”, “C”, and “D”) create individual parts with component
branch and optional feature copy

» Modeling performed “rolled back” to node before “Component”
Component branches “extracted” and checked into library

Designer “A” creates master part containing optional feature copy
source surfaces (same as used by “B”, “C”, and “D”)

Designer “A” checks out component parts, joins them to master part,
and re-maps feature copy sources

» Note: If master part contains “placeholder” components, then
Feature Replace to get new component branch into part

Master part is updated

40
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Y~ How to Use “Create Component”

» Select Create Component icon

 Pick the part to add component to; or MB2 (new part)

* Choose desired Boolean operation; or Top of Tree
« “Top of Tree” just adds “Component” node to top of
existing History Tree, no branch created

 Pick entity to copy (Feature Copy) (optional)
« MB2 to create empty component (no Feature Copy)
« MB3 to access History Tree for feature selection

& Component1b

Partition
Add

Split Surface

Jain Partitian
1




»
Y~ How to Use “Create Component”

When adding a component branch to a part:
* Pick the part

» Select Boolean operation

» Perform Feature Copy (optional)

The part will roll back to the node just before the “Component”

 Model the desired component to completion
e Update the part

Automatic rollback position Completed Component

_Component268

.................... ... ComponentZ68

4\ Componentl {1 ‘/412?2

/@E RefGeo267 FeatureCopy271
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Y~ How to Modify a Component

« Select desired node from component branch in History Tree

* Rollback
» Note: If Component is positioned with relations, you
cannot roll back to the “Component” node itself; instead,
roll back to the next node down

* Perform modeling as required

e Update Part

Component335*

L
. \v‘ Component335*
~ q
o 1) o Join334
) ......
g -
Add332 Extrude333 Join339
FilletRound329  Orphan331 Join334 Extrude338*
VarSweeplnfo3?2¥oin328 FilletRoundinfo330 {d332 Eiruded33
Orphan331




1" How to Replace a Component

» Get replacement part onto the workbench
« May be a part, a component, or an orphan
 From History Tree, select Component node to be replaced
» Note: Orphan node may be replaced by a component
* Pick “Modify” icon Show Dirensins
* Pick “Replace Feature”
 Pick the replacement part




1" How to Replace a Component (cont.)

e Perform optional free edge mapping
e Same Iinterface as Orphan Replace (enhanced!)
 Manually Map tangent edge chains and surfaces
e Update part

Feplace orphan byes Manual map - use free edge chains to map sufaces

" Mo mapping




Y~ How to Delete a Component

» Select the Component node from History Tree

Delete icon

“*OK” to delete entire Component branch; or
“Cancel” to delete Component node only

“Yes” to confirm deletion

Update Part

W
N

x
. Component33ih

‘f' S g = 75

Join339
Join334 Extrude338*
Add332 Extrude333

Orphan331

Join339
e ()]

-
s

Join334 Extrude338*

Add332 Extrude333

FilletRound329 Orphan331




"" How to Use Feature Copy w/Create Component @

» MB3 for History Access
» Pick the part for its history
» Pick the history node containing surfaces to copy; Dismiss
» MB3 Entire Feature; or Surf Chain Opts

» Individual;, Tangent; or Auto
» Select Surfaces to copy

When prompted for a feature to copy:
m Create Component

Label Individual
Surf Chain Opts

Entire Feature
Pick Only

“izible
Label
Fick Orly
Filter...

Area Options. ..

T angent Chain

Orphanb
Group Members. ..
Daone

Shioy

Wig

Highlight Selection

Cancel

Backup

Cancel
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Y~ How to Modify a Feature Copy

> Note: Feature Copy nodes retain copied geometry and a link. If the Source is
deleted, or if the branch containing a Feature Copy is extracted, the link will be
broken, the Feature Copy node will go out of date (yellow), but the original copied
geometry will still be used for replay.

To re-establish a broken link or to modify surface selections:

» Select the Feature Copy node from History Tree

« Modify icon

* Reselect Source

* Pick source feature; or MB3 History Access - History node

iE3E ) OUICE
Eitistory ) Part; Companents'*
g £ c

-
Ll )
.....

" Extrude28*

-.\




“' How to Modify a Feature Copy (cont.)

» Select the surfaces for copying (Entire Feature)
« MB3: Surf Chain Opts; or Entire Feature
e Perform optional edge and surface mapping

e Update Part

Reciplay

WHHistory Access 2|
-Iih"h '3 nponents' 1 zelected u
S T + Se ey I"I
ename ebe ﬂ J J J g

]
‘h..
'h..
"h.l
'ﬁ.l

T
‘.".
'-.l
oy
",

. FeatureCopy24
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