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1. MODEL FLOW AND MODEL ORGANIZATION

Model organization is an incredibly important but often overlooked aspect of FE analysis. With the increasing size and
complexity of models it is more important than ever to be able to create, navigate and post process models in a fast-
efficient manner. Groups and Layers are effective ways to organize and manipulate models during construction, analysis
and post processing.

This seminar will cover a variety of uses for both layers and groups in constructing geometry, meshing, solving, and post
processing along with the changes to the commands introduced in V12. It will cover the differences between groups and
layers and when it may be beneficial to use one over the other.
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2. LAYERS AND GROUPS
1. Layers
a. Commonly used in CAD to organize models
b. Best uses are modeling geometry and mesh
2. Groups
a. Can be used to model geometry and mesh
b. Best uses are solving and postprocessing results
| G
= Layers h roups
"
~| 2 1.Default Layer -] g 1.Group 1
L
| 2 9999, Construction Layer = E
g 2..Group 2
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2.1 SIMILARITIES BETWEEN GROUPS AND LAYERS
1. Both groups and layers can control the following behavior from the model tree
a. Visibility Options
b. Create new groups and layers
c. Renumber, delete, rename groups or layers
2. Display Options
a. All, single, multiple
b. In addition, groups have the option of displaying only the active group
3. Graphical Selection
a. Graphical selection is limited to the entities displayed in the current window
b. Note that clicking the “select all” button in the entity selection dialog box is not graphical selection and will
select every entity in the model
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2.2 DIFFERENCES BETWEEN GROUPS AND LAYERS
1. Groups
a. Entities are assigned by rules such as entity ID, or the entities relationship to one another
b. Entities can be assigned to multiple groups
c. Hasthe options to add new entities to the active group, no group, or a selected group
d. Multiple groups can be combined to form a new group
e. Groups have some automatic generation tools
f.  Allows for reference groups sometimes referred to as group of groups
2. lLayers
g. Can be automatically created when importing STEP or Parasolid geometry files
h. Entities can be assigned to only one layer
i. New entities are added to the active layer by default
AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com Page 6 of 20
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3. LAYERS
Using layers to organize the model

1. Layers can be used to segregate portions of the model when creating geometry and mesh

a. Any new entities when using layers will be added to the active layer. The active layer is noted by the dark
text in the modeling tree

b. Entities can be moved from layer to layer using the modify layer commands

c. When using layers it is important to ensure that the layer you want to add entities to is active to keep the
model organized

2. Any number of layers can be visible by using the visibility checkboxes
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4. GROUPS
1. Groups can be created in the following ways:
a. by using the group-create/manage command
b. right clicking in the model tree
c. by using the draw erase toolbar
2. Groups can be populated by any of the available rule in the group menu and graphically selecting entities on the
display
a. Entity id —eg group —solid —ID
b. Relationship to another entity:
i. Group —solid —using curve
ii. Group —element — using node (on surface, in solid, etc.)
3. Entities which can be grouped
a. Geometry: points, curves, surfaces, solids
b. Finite element entities: nodes, elements, layups, properties, materials, loads, constraints
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4.1 GROUP OPERATIONS

1. Group operations are used to manipulate groups they do not add new definitions to the current group

2. Examples of Group operations:

a.

b
C.
d

Evaluate: updates groups using the rules defined

Copy/Condense/Reset Rules

Generate: create groups of entities using solids, elements, properties, materials, etc.

Delete Group View Window Help

EEE L createManage.. anr2 PR -CI-[Q, iR "R-B|B-| >

5? | d Operations 3

Clipping v
Layers...
Text

with decred

Point
Curve
Surface
Solid

Mesh Paint
Connection Property
Region
Connector
Coord Sys
Node
Element
Matenal
Property
Layup

Load

Constraint

A

*

RS

HEHEIZA ~<H

¥, Evaluate...
A Automatic Add... ¥
. Evaluate Always..

Renumber Rules...

Copy...

Condense...

Reset Rules...

Booleans...

Add Related Entities...

Generate...

Generate Visible...

Generate Solids...

Generate Property...

Generate Material...

Generate Elem Type...

Generate Elem Shape...

Generate Model Data Value..,
th Output

rate From Criteria

Generate Superelements...

Generate Entities on Layer...

Generate Freebody Entities...

Move to Layer...

Peel...

Select Model...

Select Mesh...

Select Region...

. Automatic Add: chooses to automatically add entites to groups options include active, none, and select
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4.2 REFERENCE GROUPS
1. Reference groups —sometimes called group of groups
a. Areference group is a group that references or links one or more groups
b. Reference groups are updated when the groups referenced change

i. Note: updating reference groups does not update the referenced group
c. The symbol in the tree changes to indicate a reference group

87 Group Manager

Available Groups - Selected Group is Active
®is1
2,82
3.83
4..54
5..85

EG..SS

7..87

biB..S&

9,59
44110, Referenced Group
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5. COPYING ITEMS IN V12

One main change to copying is the removal of the check box match original color and layer. It is planned to be included
in a future dot release or the next release of FEMAP.

Generation Options

Match Original
Color and Layer Repetitions

[ ]Mesh Sizes, Loads, Constraints... Trap Width

| ]Update Every Repetition
|:| Copy in Same Location
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1. Check box is missing from the following:
a. Geometry-Copy-All Entities

b. Geometry-Rotate-All Entities
c. Geometry-Reflect-All Entities
d. Mesh-Copy-nodes/element
f' MeSh'ReﬂeCt'A” Entities ! Orient [ Transform Other Entities to Indude Approach ;
é (®) Move Along Vector Mesh () Pattern f
1 () Move to Location (®) Same Properties (®) single / Multiple Copies E
. . . () Between Coordinate Systems () Duplicate Properties Repetitions _1 E
2. Still exists for the following: I Os . . _ _ i
i etween Vectors () Duplicate Materials [ Copy in Same Location L
d. Geometry- scale-All Entities () Between Flanes () Use Property [] AutoRepeat Copy
b. Geometry-radial copy-All Entities | 4o b & [ Always Create Parent CSys
c. Mesh-Copy-offset element @ Defaut B Loads
d. Mesh-Radial Copy-All Entities OBlock EAConstraints oK
. To |1 Connections | Regions
e. Mesh-Scale-All Entities | Ooffet
All On Al Off Cancel
f. Mesh-extrude-All Entities
g. Mesh-Revolve-All Entities
h. Mesh-Sweep-All Entities
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5.1 COPYING TO THE SAME LAYER

1. Copying to the same layer can be done using any of the standard copy/rotate/reflect commands with the new
dialog boxes which will always copy entities to the same layer as the entity being copied

. Copy Options X 7
Crient f Transform COther Entities to Indude Approach ¥
(®) Move Along Yector Mesh () Pattern E
") Move to Location (®) Same Properties (®) Single f Multiple Copies i
() Between Coordinate Systems () Duplicate Properties Repetitions E
b
() Between Vectors () Duplicate Materials [ caopy in Same Location 1
O Between Flanes O Use Property D AutoRepeat Copy
Mumbering I‘ |:| Always Create Parent CSys
Loads
(®) Default
Constraints
() Block | OK
To |1 Connections / Regions
(D) Offset
Al On All OFF Cancel
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5.2 COPYING TO A NEW LAYER USING GROUPS

1. Use a group to transfer entities to new layer
a. Create Group to copy to
b. Activate automatic add on the newly created groups
c. Use any of the copy/rotate/reflect commands to copy the entities
i. Entities copied will automatically be added to the new group
d. Use group-operations-move to layer to move the entities to the desired layer

©add ORemove  Ofxcuce
o1 |¥a®] Jov[1 ]

#7 Select One or More Group(s)

20 B '«

I 1. coped 1tems
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COPYING TO A NEW LAYER USING MERGE-COPY IN CURRENT MODEL

1. Use a group merge-copy in current model

a. Open the dialog box using file-merge-copy in current model
b. Use the copy in current model tool to copy entities
c. The model merge manager will always copy new items to a new layer

i. The new layer will have the same name as the layer the entities being copied are on

Coordinate System

[87 Model Merge Manager [m} X
Merge [Extract
Merge Across Models From Model | Model with decreased thickness in center
(®) Copy in Current Model ToModel | Model with decreased thickness in center
Entity Type Current IDs Merge IDs Renumber To Renumbering | L Al on
Point 1.7313 1.7313 949,,12168 6084 of 6084 Al OFF |
Curve 1..11555 1..11555 146..18402 9201 0f 9201 )
Surface 1.4714 1.4714 1217..8438 4219 of 4219 Select All |

Solid 1..538 1..538 204,.932 466 of 466 E

(OReflect AcrossPlane  (C) Between Coordinate Systems

From | 0..Global Rectangular

To | 0..Global Rectangular

Node 1..596355 1..596355 1478..396499 243343 of 243343 Update Selected

Element 1..551182 1..551182 1042.,209218 192500 of 192500

K1 Material 1.1 1.1 2.2 1nf1 v Update All
Renumbering and Duplicates Strategy Entity Selection

() None (®) Renumber Duplicates O None () All In Model (®) Select

(®) Minimal Renumbering () Overwrite Duplicates () From Group

(O Block Renumbering

(O IDRangs From |1 To 99999999

(O Offset Renumbering v

O Compress Renumber T ‘ Add Related and Associated Entities Add Related Entities
Orientation / Transform Options

(®) None Create Group for Merged Model

(O Move Along Vector (O Between Vectors [[Jcreate Parent CSys for Merged Model

(O Rotate Around Vector (O Between Planes [JCondense Transferred Groups

Limit Loads, Constraints and Contact to Merged Entities
Keep Loads and Constraints in Original Sets

Duplicates to Data Table | oK | Cancel

AppliedCAx.com / Predictive Engineering - Please share with your friends and visit us online at www.AppliedCAx.com

Page 15 of 20



RN

FINTE ELEMENT ANALYSIS s

Predictive Engi‘r'i‘eer’i‘r"ig

Model Flow and Model Organization

2019

6.
6.1

SOLVING AND POSTPROCESSING WITH GROUPS

SOLVING WITH GROUPS
6.1.1

1. Groups can be used to analyze individual components in a larger assembly

ANALYZING SUBCOMPONENTS IN AN ASSEMBLY USING GROUPS

a. Inthe analysis manager on the NASTRAN Bulk Data Options tab

i. Choose the group of subcomponents to solve for in the portion of model to write dropdown menu

Analyss Set : 1..NX Nastran Statc Analysis Set ~
Solver : Nx Nastran
Type : Statc Aaiyze Mitle
Integrated Solver : NX Nastran

Options
i i Mactme Dacs mete and Cnndtane
NASTRAN Bulk Data Options

Portion of Model to Write | ST
PARAM 0. Entre Model
4151
Bautosc 0. Bgenvake [252
9 J4.54
WTMASS 5..55
- = 16..56
Exeror 100, 7.57
{a.58
[Cmawatio 9..59
Orowe 1 (10, Referenced Grop
Oves - (® Sl Freld
— O Large Feld (CSys, Materia, Prop)
Dlsauracy oo O Large Feld (Cys, Node)
Deenomn ot (O Large Feld (Al But Blements)
- OLarge Feld
10 Translator Optors
[0 Al Plates as QUADR/TRIAR
AT [ sk Beam/Bar Cross Secsons
[ Gaps as Contact
Ounas Dlaurorec () Oynamic Loads using LOADSETASEQ
O Cloonsedoff [C] Whrite A8 Static Load/BC Sets
LGSTRN [mooacc Rigd BementMethod |2 1nEAR
[ereest [Jresvec
- Marusal Control
O O [[) sk Standard Buk Data
— o Clcietaaer [J&nd Text at End of Fie Outsde Buk fr—
Elemb Ol StrtText(Of) || EndText (OF)
Suftered)
. e s
——— ) —
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6.1.2

1. Groups can be used to request specific output data for individual components in a larger assembly

a.

REQUESTING OUTPUT DATA FOR SUBCOMPONENTS IN AN ASSEMBLY

In the analysis manager on the NASTRAN Output Request tab

i. Choose the group of subcomponents for the desired output data requested

&z

raphics is enabled

ibase...

Parts)...

Hardware Acceleration (Double Buffered)
ports OpenGL 4.6

= Analysis Set : 1..NX Nastran Static Analysis Set
Solver : NX Nastran
Type : Static
Integrated Solver : NX Nastran
#- Options
#1- Master Requests and Conditions
No Cases Defined

NASTRAN Output Requests
Nodal
[ oisplacement
4 Appled Load
M constraint Force
[CJEquation Force
[JForce Balance
Elemental
Mrorce
M stress
[Jrotal stran
[Jeiastc Stran
[Jthermal Strain

Fiber

[[)strain Energy

Customization
[/]Blement Comner Resuits

Magritude Phase Real/Imagnary

Relative Enforced Motion Results
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6.2 Post
6.2.1

1. results can be displayed on individual entities in an assembly using groups

a.

PROCESSING WITH GROUPS

SHOW RESULTS USING GROUPS

In the postprocessing toolbox in the contour section there is the option to show on groups

i. Select the group you would like to display the results on

i PostProcessing Toolbox 1 x
o -2 dkk-B-0-(53
Deform

Style Contour ~

Bunuwesbold |dy &4

Output Set 944,.PSD Normal Z-Ex 4a [{}/=
Output Vector 60031..5olid Von Mise s [{}=
Additional Vector(s)

Output Vector 7433..Plate Bot VonMi s [{}/=
Output Vector 0..None “[{}-

_ Data Conversion Average
Data Selection Contour Group

Type Elemental
Double-Sided Planar

Show On Groups 26..2-Dir “E
Full Model / Visible Groups
Active Group

Wi

ks
Select to plot a contour on a group while the rest of the model
is visible, Choose the Active Group or Select any group in the
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6.2.2 GENERATE GROUPS USING OUTPUT CRITERIA
1. Groups can be created using group-operation-generate with output
a. Choose the output set to display
b. In the selected based on output dialog box
i. Choose output vectors
ii. Criteria-above, below, between, or outside

iii. Choose the entity selection-nodal or elemental

iv. Select the criteria-all criteria met (and) or this criteria met (or)

2. The select based on output dialog box can also be accessed when populating a group using group-element-id

a. For the pick method choose by output

B Select Based on Output a X

Output Sets

@ Any Set
O Ml Sets
(O Set

Output Vectors

945. Positive Crossings

Tie |

Specified Selection Criteria

From  |0-None - lgnore v

hiu 0_.Non

Include Components / Comers

Include All Layers

Selection Criteria
@) Above

(O Below

() Between

(O Outside
Entity Selection
O Nodal

(®) Blemental

e - Ignore

Miririam [0
M
Select If

(® Al Criteria Met (And)
(O This Criteria Met (Or)

Add Criteria Delete

Update OK

Reset
Cancel
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Thank You

Predictive Engineering is located in Portland, OR

PredictiveEngineering.com
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