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Editor User’s Manual Introduction

1 Introduction

The Autodesk® Inventor® Nastran® Editor 2020 is an industry-unique tool that gives engineers greater
control over their Nastran FEA models and results. Features such as advanced editing, context-sensitive
input, and dynamic help greatly increase productivity and results reliability from the start. New advanced
graphics option, which uses hardware acceleration, improves the performance for saving and loading
large models, displaying and animating large results files. Real-time results are displayed through an
integrated post-processor, allowing users to visualize results as they are generated during the solution
sequence. These features combined make the Autodesk Inventor Nastran Editor an indispensable tool
for designers and analysts alike.

Autodesk Inventor Nastran 2021



Editor User’s Manual Graphical User Interface

2 Graphical User Interface

Figure 1 shows the Editor graphical user interface. Each separate Model Input File uses its own
interface. The interface is split into two panes. The left pane contains the analysis options used to

modify the analysis. The right pane has five tabbed “folder” windows containing the following:

Nastran — The Model Input File (.NAS)
Analysis — The model status displayed as the analysis progresses

Summary — The Result Summary File (.RSF) from a completed analysis run
Output — The Model Results Output file (.OUT) from a completed analysis run
Model/Results — The model displayed graphically using OpenGL

nEd'rtur - [3dhertz.nas]

Fle Edit View Analyss Setp Window Help

D eFlé FEEDWES - (0 65 50 )| Q] corerten =0 - B
suEEEEEELE&)

AR HEFEEHG Pbbes tha ke E=22 26 o}

Errors/Warnings — All error and warning messages resulting from a completed analysis run

=18lx]

-gx

Analysis Options 3 x =

Basc @) Advanced O § NONLINEAR STATIC SOLUTION.
File Management Directives Sor 108
Output Control Directives

_ CEND
Memeory Management Directives -

Program Control Directives

Model Translator Parameters

Geometry Processor Parameters

Solution Processor Parameters

Eigenvalue Processor Parameters
Transient Response Processor Parameters
Frequency Response Processor Parameters
Honlinear Solution Processor Parameters
Results Processor Parameters

DISPLACEMENT = ALL
SPCFCRCE = ALL
STRESS = ALL

SPC = 1

SUBCASE 1
LORD = 1
HLEARM
SUBCASE
LORD =
WLEARM

1

(ISR

1

BEGIN BULR
NLPARM 1 10 30 =] YES
9.01  1.-5

5
PAREM, LGDISE, ON
PARAM, AUTCSPC, CON
PARAM, GRDENT, O
CORD2C 1 Q a. 0. o. a. o. 1.+FEMRPCL
+FEMAPC1 1. a. 1.
CORD2S 2 Q a. 0. o. a. o. 1.+FEMRPCZ

. Nastran l Analysis ‘ Ermrs,l\"farnings 1 Result Summary ‘ Output l @ Model/Results ‘

40
Queue Window q MessageWindow q
3dhertz.nas: options file not found(3dhertz.ini), using 'nastran.ini' ;I =-Default Queue
- i 3dhertz.nas
Ll o
For Help, press F1 Ln 13, Col 24, 1534 lines OVR CAP NUM

Figure 1 — Graphical User Interface
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2.1 Message Window

The Message window is shown in Figure 2 and displays general messages from the Autodesk Inventor
Nastran solver such as an analysis start/complete message, and messages concerning model
initialization. This window is dockable anywhere within the Editor's main window by clicking and
dragging the title bar and positioning it near a border of the main window. It may be turned on/off using
the View menu. It is automatically displayed when the first document is opened.

Message Window

LL =

3dhertz.nas: analysis complete with warnings
3dhertz.nas: plot file saved
3dhertz.nas: results file loaded 'c:\program files\autodesk\simulation 2015\nastran engine\e:

KIN
Figure 2 — Message Window

B

2.2 Queue Window

The Queue window is shown in Figure 3 and displays the name of the currently running analysis along
with any queued analyses. This window is dockable within the Editor main area by clicking and dragging
and positioning it near a border of the main window. It may be turned on/off using the View menu. The
gueue window will display automatically when a job is added to the queue.

Queue Window kS

- Default Queue
- 3dhertz.nas

Figure 3 — Queue Window

Autodesk Inventor Nastran 2021
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2.3 Options View

The Options view is shown in Figure 4 and enables you to view/change any and all of the analysis
options. The option categories can be expanded by clicking the “+” sign and collapsed by clicking the “-*
sign. The Parameters/Directives tree is categorized into Basic and Advanced.

Analysis Options 3 x

Basic (®) Advanced ()

File Management Directives
Output Control Directives
Memory Management Directives
Program Control Directives
Model Translator Parameters

I3 = I O 2

Geometry Processor Parameters
CHECKOUT OFF
COUPMASS ALTO
HEXIMODE ALTO
MAXELEMGEOMMSG ]
QUADINCDE ALTO
SHELLRMODE OFF
WTMASS 1

Solution Processor Parameters

RAENEN

;4|*l_

0
i
"
c

Eigenvalue Processor Parameters
Transient Response Processor Parameters
Frequency Response Processor Parameters
Monlinear Solution Processor Parameters

HEEHEHBEH

Results Processor Parameters

Geometry Processor Parameters

Figure 4 — Options View

Note: The entries in each group support context sensitive Help. To view Help, select the option and
press F1. This will display the help topic for that directive.
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The Model/Results Tree view is shown in Figure 5.

Model/Results Tree View

Model and Results o x

ﬁ Model
= @,@’ Results To Load
@ Results

=] Plots

(<] Maximum Displacement Versus Loac
(<] Maximum Rotation Versus Load Sca
(<] Maximum Residual Incremental Forc
b<] Maximum Residual Incremental Morr
[><] Maximum Single Point Constraint Fo
©><] Maximum Single Point Constraint Mc

Figure 5 — Model/Results Tree View

2.5

The Model Analysis window (Figure 6) contains the following:

Model Analysis Window

Nastran — The Model Input File (.NAS)
Analysis — The model status displayed as the analysis progresses

Graphical User Interface

Errors/Warnings — All error and warning messages resulting from a completed analysis run
Summary — The Result Summary File (.RSF) from a completed analysis run
Output — The Model Results Output file ((OUT) from a completed analysis run

Model/Results — The model displayed graphically using OpenGL

Autodesk Inventor Nastran 2021
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$ NONLINEAR STATIC SOLUTION.
S

S0L 106

CEND

S

DISPLACEMENT = ALL
SPCFORCE = ALL
STRESS = ALL

s

SpCc = 1

SUBCASE 1

LOAD = 1

NLPARM = 1
SUBCASE 2

LOAD = 2

BEGIN BULK
NLEPARM 1 10 30 PW YES
0.01 1.-5
5
DARAM, LGDISP, ON
DARAM, AUTOSPC, ON
PERAM, GRDENT, 0

CORD2ZC 1 0 0. 0 1] 0. 0 1.+FEMAPC1
+FEMAPC1 1. 0. 1.

CORDZS 2 0 0. 0 1] ) 0 1.+FEMAPC2
+FEMAPC2 1. 0. 1.

$ FEMAP Load Set| 1 : Untitled

SPCD 1| 1 2 -0.1

SPCD 1 31 2 -0.1

SPCD 1 32 2 -0.1

SPCD 1| 62 2 -0.1

SPCD 1 63 2 -0.1

SPCD 1 $3 2 -0.1

SPCD 1 G4 2 -0.1

SPCD 1| 124 2 -0.1

SPCD 1 125 2 -0.1

SPCD 1 155 2 -0.1

SPCD 1| 156 2 -0.1

=

. Nastran J Analysis 1 %3 Errors/Warnings 1 Result SummaryJ Output 1 @ Mode|/Resuits

Figure 6 — Model Analysis Window

2.5.1 Model Analysis View Popup Menus

In the Model Analysis view, you can select any Bulk Data entry, right-click and select Convert to Fixed
Field (Narrow). Choosing this option will expand the entries into a fixed field (see Figure 7).

$ ELEMENT MATERIATL PROPERTIES (ALUMINUM) .

s
MATI, 100,

5 Generate Sensitivity: Shudy:

§ FIXED AT ONE END, MOVEMENT CC
3 Comment Selection
SUPORT, 1, 123456 Uncomment Selection
FORCE, i, 11, O, 10d., 0., ¥

ONLY.

Figure 7 — Model Analysis View, Convert to Fixed Field Popup Menu

Choosing the Comment Selection or Uncomment Selection will include or exclude selected Bulk Data

entry from the analysis, as shown in Figure 8.

$ ELEMENT MATERIAT, PROPERTIES
s
MATI ,
s
5 FIXED AT

(ATLUMINUM) .

100, 1.E+7,

Zenerate Semsitiyvity Shudy
ONE END,

MOVEMENT (

5 Comment Selection

123456 Uncomment Selection
ii, o, 10., 0., 1., 0.

SUPCRT, 1,
FORCE, 1,

Convert to Fixed Field =

ONLY.
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$ ELEMENT MATERIATL PROPERTIES (ALUMINUM) .
5

MATI, 100, 1.E+7, 0.3 0

) Generate Sensitivity: Shudy:

$ FIXED AT ONE END, MOVEMENT ¢ Convert to Fixed Feld IE ONLY.
3 Comment Selection

SUPORT, 1, 123456 Uncomment Selection

FORCE, i, 11, O, 10., 0., - -

Figure 8 — Model Analysis View, Comment Section/Uncomment Selection Popup Menus

To generate a sensitivity study, you must convert your Bulk Data entry to a Fixed Field format. Put your
cursor on the entry and right-click as shown in Figure 9.

$ ELEMENT MATERIAT AND THICENESS (0.1").
5

PSHEELT- 10 100 0.1 100 100
g Generate Sensitivity Study

5 ELE Comvert o Fixed Feld ES (ALUMINUM) .

5 Comment Selection

MAT1,  Uncomment Selection 0.1

5
Figure 9 — Model Analysis View, Generate PSHELL Sensitivity Study Popup Menu

Selecting the Generate Sensitivity Study option will bring up a window like Figure 10. Users can enter
the desired thickness minimum, maximum, and number of steps. The number of steps will determine the
increment between the thickness minimum and thickness maximum. The Editor will create as many
.NAS files as you have in number of steps and automatically put them in a queue.

Generate Sensitivity Stud x|

Minirmum Thickness: ID
Maximurm Thickness: |1
Murmber of Steps: |5

Generate I Cancel |

Figure 10 — Generate PSHELL Sensitivity Study Popup Window

2.5.2 Nastran View

The Nastran view is shown in Figure 6 and displays the Model Input File (.NAS) as imported from a
modeling program such as Femap.

Autodesk Inventor Nastran 2021 11
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2.5.3 Analysis View

The Analysis view is shown in Figure 11land displays model status during the analysis run. This view is
automatically activated when an analysis is started either interactively or from the queue. Once the
analysis is complete, the active view will change to the errors/warnings view. The analysis view is read-
only.

!DRIVE c: DISK SPACE = 22802753536 WORDS 173871.2 MEGABYTES ﬂ
WRITING MODEL RESULTS OUTPUT TGO FILE: test.OUT

WRITING OUT MODEL INITIALIZATION DIRECTIVES

PAGES WRITTEN: 2

MODEL TRANSLATOR MODULE

GENERATING DATABASE: test.NDB

READING IN FILE: test.nas
LINES READ: 49

DETERMINING MODEL SIZE
PERCENT COMPLETE: 100

PROCESSING CASE CONTROL COMMANDS
PERCENT COMPLETE: 100

14 CASE CONTROL COMMANDS WERE RECOGNIZED OF 2 TOTAL OF 14 READ IN

PROCESSING BULK DATA ENTRIES
PERCENT COMPLETE: 100

34 BULK DATAR ENTRIES WERE RECOGNIZED OF A TOTAL OF 34 READ IN

WRITING OUT MODEL DATA
PAGES WRITTEN: 10

MODEL DATABASE SIZE

STTRCASFS = 1 hd
<] | 3

I % Nastran l Analysis l Fﬂ’] Errors/Warnings 1 Result 5ummaryl Qutput l @ Model/Results b

Figure 11 — Analysis View

2.5.4 Errors/Warnings View

The Errors/Warnings view is shown in Figure 12 and displays all errors and warnings that occurred
during analysis. This view is made active when the analysis is complete. This is a read-only view. You
can also view the description of the warnings or fatal errors by placing the cursor on the ID and pressing
F1. It will bring up the Autodesk Inventor Nastran Documentation with the information about the error.

Autodesk Inventor Nastran 2021 12
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S e =

2017 =

/ENU/?guid=GUID-47825BB6-ED70-46B1-B75B-AF76116D77°5¢

[ Nastran In-CAD 201.. »

Q

TOTAL WARNINGS
TOTAL FATAL ERRCRS

Except where otherw

WARNING G3012: TRI ELEMENT 144 HAS & SKEW ANGLE GREATER THEN 65.0
.

WARNING §3012: TRI ELEMENT 458 HAS A SKEW ANGLE GREATER THAN 65.0

[ Nastran 2017 Help: G3012 x|
WARNING G3012: TRI ELEMENT 743 HAS A SKEW ANGLE GREATER THAN €5.0 - N 8 -

C M [ help-staging.autodesk.com/view/NSTRN/

WARNING G3012: HAS L SEEW ANGLE GREATER THAN 65.0 i Apps [ Kronos Worlforce C... [§p Infosys - Homepage [] ADSK [ AKN [Jmsn [Y Nastran In-CAD 201..
WARNING G3012: TRI GREATER

[\ AUTODESK NASTRAN 2017 | HELP
WARNING G3012: TRI ELEMENT 765

= G3012

sed under a Creative Cor

Sign I

& LIKE (0) =< SHARE

G3001
G3002 M. G3012 WARNING: elemtype ELEMENT id HAS A SKEW ANGLE GREATER THAN
G3012 tol
G3004
N Cause: The specified element has a face skew angle greater than the
G3005 preset warning tolerance (dependent on element type):
G3006 HEXFACESKEWTOL, PENTFACESKEWTOL
PYRFACESKEWTOL, TETFACESKEWTOL, QUADSKEWTOL
G3007 and TRISKEWTOL
G3008 Action: Perform the following depending on the element type referenced:
63008 « Ifthe skew angle is excessive, consider remeshing the
G3010 applicable region.
« For hex elements set the HEXINODE model parameter to
G301 ON.
G3012 = For quad elements set the QUADINODE model parameter to
ON_

bution-Non reAlike 3.0 Unported License.

Please see the Auto ive Commons FAQ for more

I\ AUTODESK Knowledge Networl
»

lom ]
@ Nastran Analysis ErmrstammgsJ stmt‘iummaryl Output lgMode\[Rsuhs
Figure 12 — Errors/Warnings View

2.5.5 Result Summary View

The Result Summary view is shown in Figure 13 and displays the Result Summary File (.RSF). This file
is opened automatically (if it exists) when a model input file (.NAS) is opened. It is then re-opened when

the analysis is complete. This is a read-only file.

MAXTMUM QUAD ELEMENT ASPECT RATIC = 2.28 ON ELEMENT 1076
MAXIMUM TRI ELEMENT ASPECT RATIC = 3.10 ON ELEMENT 2467
MAXTIMUM QUAD ELEMENT SKEW ANGLE = 10.56 DEGREES ON ELEMENT 1409
MAXTMUM TRI ELEMENT SKEW ANGLE 53.30 DEGREES ON ELEMENT 2452
MAXIMUM QUAD ELEMENT TAPER RATIC = 0.33 ON ELEMENT 2468
MAXTMUM QUAD ELEMENT WARPING ANGLE = 1.30 DEGREES ON ELEMENT 1081

TOTAL MASS 7.466668E+00
MAXTMUM STIFFNESS MATRIX DIAGONAL

MINIMUM STIFFNESS MATRIX DIAGONAL

$.7307E+06 AT GRID 1893 COMPONENT 2
8.8174E+03 AT GRID 4654 COMPONENT 4

NUMBER OF NEGATIVE TERMS ON FACTOR DIAGONAL = 0

FACTORED SPARSE MATRIX SIZE = 4588726 WORDS 70.0 MEGABYTES
ADDITIONATL MEMORY ALLOCATED = 6886784 WORDS 52.5 MEGABYTES

MAXIMUM APPLIED FORCE MAGNITUDE = 2.549498E+00 AT GRID 132

MAXIMUM APPLIED MOMENT MAGNITUDE = 2.120228E-20 AT GRID 1610

MAXIMUM SINGLE POINT CONSTRAINT FORCE MAGNITUDE = 3.7643S57E+01 AT GRID 5218
MAXIMUM SINGLE POINT CONSTRAINT MOMENT MAGNITUDE = 3.215566E+01 AT GRID 1831
MAXIMUM DISPLACEMENT MAGNITUDE = $.8%6713E-02 AT GRID 1535

MAXTMUM ROTATION MAGNITUDE = 2.010625E-02 AT GRID 389

EPSILON 1.323524E-12

STRAIN ENERGY 9.693559E+01

MAXIMUM SHELL ELEMENT PRINCIPAL STRESS = 3.562654E+04 AT GRID 1831
MINIMUM SHELL ELEMENT PRINCIPAL STRESS = -3.879383E+04 AT GRID 1852
MAXTMUM SHELL ELEMENT SHEAR STRESS = 2.546055E+04 AT GRID 1852
MAXIMUM SHELL ELEMENT VON MISES STRESS = 4.457418E+04 AT GRID 1852
M'D]YYM"MINH'N'\ FTFEMENT PRTNCTPAT, STRFSS = 7 G777NAF4LN4 AT FTFMENT 1253
4

I . Nastran J Analysis J Errors/Warnings 1 Result SummaryJ Output J @ Model/Results

Figure 13 — Result Summary View
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13



Editor User’s Manual Graphical User Interface

2.5.6 Output View

The Output view is shown in Figure 14 and displays the Model Results Output File ((OUT). This file is
automatically opened (if it exists) when a corresponding Model Input File (.NAS) is opened. It is then re-
opened when the analysis is complete. This is a read-only file.

01/21/15 19:46 RADS NASTRAN VERSION 10.3.0.713 PAGE 1

EOE N
EOE N
EOE N
EOE N
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EOE N
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*
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*
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*

*

*

*

*

*

0 LIﬂ
@ Nastran l Analysis l @ Errors/\Warnings 1 Result Summary 1 Output l @ Model/Results 4 b
Figure 14 — Output View

Within the Output window, you can right-click and perform searches as shown in Figure 15.

Find Frequendcies

Find Critical Load

Find Maximum Applied Load
Find Load Vector Resultant
Find Maximum Displacement
Find Von Mises Stress

Find Matrix Statistics

Find Warning Message

Find Error Message

Figure 15 — Output View, Popup Menu

2.5.7 Model/Results View
The Model/Results view is shown in Figure 16 and displays the model graphically. It uses OpenGL for

rendering the model. If your computer has an OpenGL capable graphics card, large models can be
viewed interactively with good response.

Autodesk Inventor Nastran 2021 14
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i

L

I b Nastran I Analysis I @ Errors/Warnings I Result Summaryl Output I @ Model/Resuits

Figure 16 — Model/Results View

Within the Model/Results window you can right-click and choose different display options as shown in

Figure 17.

v Line Elements

v Surface Elements

v Solid Elements

v Rigid Body Elements

v Mass Elements

v Scalar Spring Elements
Deformation Scale
Elernent Edges

v Load Display

v Constraint Display
Max,Min for Contour

Select View r
Zoom

Rotate

Pan

Zoom All

Load Results

Figure 17 — Model/Results View, Popup Menu
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By selecting Deformation Scale (Figure 17, above) the Set Deformation Scale option shown in Figure
18 allows the user to set a deformed scaling so that the deformations can be easily viewed. The
Element Edges will show the element edge lines, allowing users to get a better idea of the mesh. These
lines can be changed via the Element Edge Color option.

x
¥ Percent of Modsl |1|:|
= Actual Scale |1

k. I Cancel |

Figure 18 — Deformation Scale Settings

2.6 Loading and Displaying Results

After an analysis is complete, clicking on the Model/Results tab will allow the user to view a deformed
and contoured display of the model. The results will be loaded immediately after a Nastran run.

Once results are loaded, right-clicking on a load vector will give you options such as using it to contour
the model or deform it as shown in Figure 19. Visualizing normal vectors or certain other results are also
available as appropriate to the element/analysis type. Mid-side nodes for 2D and 3D elements can now
be visualized as well.
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Figure 19 — Displaying Results
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2.6.1 Analysis Specific Results

Additional Model/Results output features include support for GRID POINT STRESS and GRID POINT
STRAIN, as shown in Figure 20. Note that either the Case Control GPSTRESS or GPSTRAIN must be
included in the Autodesk Inventor Nastran deck.

Forces and Stresses due to contact are supported, when available per the Autodesk Inventor Nastran
analysis, as shown in Figure 21.

Rod and Beam output is displayed with a specific Rod (or Beam) element selection as shown in Figure
22.

For solutions involving polar and rectangular complex data, such as SOL110-Modal Complex Eigenvalue
and SOL108-Direct Frequency Response, the results tree will also provide selections for the complex
outputs involving phase and real and imaginary forces (Figure 23).
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Figure 20 — Displaying GRID POINT STRESS/STRAIN Results
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Figure 22 — Displaying Beam Element Results
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Figure 23 — Displaying Complex Results

2.6.2 Display of Composite Results
When working with composites shells, the user can move from ply to ply by using the ply-up or ply-

down buttons as shown in Figure 24. Once a ply contour is chosen (Figure 25) the user can easily view
the same contour results for the next ply(s) by selecting the ply-down (or ply-up) buttons.

&ls

Figure 24 — Ply Output Scroll Buttons

Autodesk Inventor Nastran 2021 19



Editor User’s Manual Graphical User Interface

mEditor - [pcomp.nas] =18l x|

© File Edit View Analysis Setup Window Help I

NOVRER MRROMe A N s m) s s EEEEEE 6]
L aHeEEESEOCEbLS Bhelke et s - EE

: Model and Results 1x

41,82 @

. Madel = 36. 16
{85 Resulis To Load 8.5 o
= @ Results 2 -'

B- (& Loro i vomm
- [T vECTOR RESULTS
(B sHeLL eLevenT resuLTS
3 (% composmEREsLLTS
&) @ MAX RESULTS
B (B vinresuLTs
(Fp omer resuTs
=) (B pue -1y
(% cOMP LY 1 NORMAL-1 STRESS
(% cop eLy 1nORMAL-2 STRESS
- @ v Contour
(% cowp eLY 15HEAR Deformed
(7 comp pLY 15HEAR- ::::r:mmt
(2 cowp pLY 1pLY FaL Min/Maxx Values
(% come Ly 160ND

- @ COMP PLY 1 STABILITY INDEX

LR T L

-88.33

- @ COMP PLY 1 EQUIVALENT STRESS -93.99
(% comp Ly A STABILITY ALOWABLE -99.65

- @ COMP PLY 1 STABILITY ALLOWABLE FAILURE MOC i
@ COMP PLY 1 STABILITY INDEX WRINKLING Vv Output Set: LOAD IM Y¥-DIR 1165

Contour: COMP PLY 1 SHEAR-12 STRESS :
(P covP PLY 1STABILITY INDEX DIMPLING 1223
- @ COMP PLY 1 STABILITY INDEX CRIMPING " -127.9

L0 |
o om
(RN )
o
o @ w [
BOR=-

= @ COMP PLY 1 STABILITY ALLOWABLE WRINKLING

| Za cowo o1y ‘“”“"""“‘"”‘"“‘“"“‘Mi" 'N”;ILI I . Nastran l Analysis ‘ Ermrs,’Wammgs ‘ Result Summary ‘ Qutput 1 @Mndelmesuus 4k

| Message Window | ‘ Queue Window ‘

OVR CAP NUM

Figure 25 — Displaying Ply Results with Composite Shells

2.6.3 Using Dynamic Query

Dynamic query allows real-time interrogation of nodes and elements in the model. To access this
feature, left-click on the down arrow in the graphics toolbar as seen below in Figure 26. You can choose
to query nodes or elements (via property or material). 3D Query allows you to use the keyboard left and
right arrows to drill down in the view’s z-axis. Figure 27 shows an example of the data that is shown by
using this query tool.

Elements
Properties

Materials

Figure 26 — Dynamic Query
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Figure 27 — Dynamic Query Popup Box

2.6.4 Using the Highlight Option

The highlight option on the graphics toolbar allows a set of nodes or elements to highlight on the model,

in order for the user to identify their location and or properties.

See Figure 28 below. Type in the

Element or Node IDs in the Entity List and click Add to put them in the Selected Entities box as shown

in Figure 29.

& -|i= ZE o2

es
Elements

3 [

Figure 28 — Dynamic Query
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Highlight Nodes 1 x
—Entity ID List
|535| Add
— Entity Range
Al | Dafine |

— Selected Entities

400
4Mm
517
B3

Remove
Clear All

Presious

Apply

did

Figure 29 — Highlight Entity Selection

2.6.5 Animation Setup

Animations are setup using the animation icon in the graphics toolbar as seen in Figure 30. Left-click on
the down arrow and select the Animation Setup option. A form as shown in Figure 31 will appear and
allow for both single set and multi set animations (when multiple output results exist). For multi set
animations Number of Frames controls how many frames will be used. The Editor will automatically
interpolate between result sets, so a value for number of frames can be used that is higher than the
number of increments selected. After selecting the options in the Animation Settings, you can cycle the
animation on/off by clicking on the main animation icon.
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Figure 30 — Animation Setup
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Figure 31 — Animation Settings

2.6.6 Results Limits

The results limits feature is generally used for linear static analysis with multiple subcases. It allows the
user to define a range of subcases, and the Editor will plot the highest stress (or other vector) on an
element-by-element basis. It will essentially show you a ‘worst case’ scenario of the highest stresses on

the model based upon the highest results from all the subcases.

The results limits feature can be

accessed by the toolbar icon shown in Figure 32. After clicking on the toolbar icon, the Results Limits
window will appear as in Figure 33. The Critical Value Threshold allows you to see how many
elements (in percent) in the ‘criticall subcase are over the value input (as shown in Figure 34).
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The Factor Threshold option allows the user to pick a scale factor of the peak stress from all subcases
(for instance if the peak stress was 1000, choosing a factor of 0.3 would set the threshold value to 300).
The Mode area allows the user to define if the Max, Min, or Absolute Max/Min should be used to

evaluate the Threshold value.

=
=

Figure 32 — Results Limits Toolbar Icon
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Figure 33 — Results Limits Settings
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Figure 34 — Results Limits View

Autodesk Inventor Nastran 2021

25



Editor User’s Manual Customizing Analysis Options

3 Customizing Analysis Options

Analysis options displayed in the Analysis Options view enables you to view/change all Autodesk
Inventor Nastran model initialization directives or model parameters. The option categories can be
expanded by clicking the “+” sign and collapsed by clicking the “-“ sign. A dialog box will appear by
double-clicking the option of interest enabling you to customize that particular option.

3.1 Integer Options

The directive label is shown in the dialog title bar (see Figure 35). The directive’s minimum and
maximum are displayed at the bottom of the Analysis Options dialog box and the values are restricted to
these limits.

B File Management Directives ||
FILEBIIFFERSIZE 10 -
FILEBUFFERSIZE

Inkeqer Max: 500 Min: 0 Defaulk: 10

Figure 35 — Example of an Integer Option

3.2 Real Options
All real directives and parameters are edited using this dialog box, which can be seen in Figure 36.

The directive label is shown in the dialog title bar. The directive’s minimum and maximum are displayed
and the values are restricted to these limits. A decimal point will be automatically added if omitted.

QUADTAPERTOL 0.75 Default| »

QUADTAPERTOL
Feal Mumber Max: 1.0 Min: 0.0 Default: 0.75

Figure 36 — Example of a Real Option

Note: Certain options such as K6ROT will have a check-box for the AUTO setting, as shown below

in Figure 37:
B KeROT 0 Defaultl—
AUTO 7 d
K6ROT
Real Number Max: 1.E+10 Min: 0.0 Default: AUTO

Figure 37 — Example of an Option Containing an Auto Check-box
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3.3 File Options

Customizing Analysis Options

All file directives are edited using this dialog box (Figure 38). When editing multiple file directives, the

previously selected folder is set as the default.

FILESPEC1

= @' Desktop
Q My Documents
EI j My Computer
ﬁ. 315 Floppy (A2
-uF Local Disk {C:
- 2k MEMastran ¥8,2 (D)
_ﬁ Shared Info on ‘Moran-server' (%)
_ﬁ Shared on ‘Noran-server' (1)
[+ My Metwork Places

Ik I Cancel

Figure 38 — Example of a File Option

3.4 String Options

The String Options dialog box is displayed by clicking on the drop-down menu next to the directive label.

All string directives and parameters are edited using this dialog box.

The directive label is shown in the dialog title bar (see Figure 39).

File Management Directives -

Dutput Control Directives

Memory Management Directives

= Program Control Directives
DECOMPALTOSIZE S0000
DECOMPMETHOD AUTD
CYNRILTMETHOD
E=TRACTALITOSIZE
ExTRACTMETHOD
GPWEIGHTMETHOD
LICENSECODE |
LICENSEMAMNASER. FLEXLM j -

Figure 39 — Example of a String Option
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4 Menus

This section discusses the various drop-down menus available in the Autodesk Inventor Nastran Editor.

41 File Menu

The File menu contains typical windows file menu commands as shown in Figure 40.

1 Editor - [double_impact]

File Edit View Analysis Explicit Setup Window

il | New Ctri+N

s |

] &2 Open Ctri+0 Bt & -

(| & : o ox E|

; Close S

_H 5 ]
Save As E‘

| & Print Ctrl+P s

| =& Print Preview :

L

0 Print Setup )
1 e\users\..\double_impact S1

: Exit

- TTansIenT RESPOTSE FIOCESS0T Farameters

- Frequency Response Processor Parameters N

Figure 40 — File Menu

4.2 Edit Menu

The Edit menu contains typical Windows' edit menu commands as shown in Figure 41.

1 Editor - [double_impact]
File Edit View Analysis Explicit Setup Window
E + 1 el a7
5, B A
Analyd 1 ' 8 x E[
Basic =
[ Paste Ctri+V [p—— Ct
E¢
< Find Ctrl+F .
Replace Ctrl+H g1
= Goto Line Ctrl+G =
fads
£ Insert Narrow Field Helper in]
Insert Wide Field Helper o
Check lines for tabs
Comment Selection
: Uncomment Selection E‘
.4 ey F Tr T
B
- Nonlinear Solution Processor Parameters 5
- Results Processor Parameters 3

Figure 41 — Edit Menu
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4.3 View Menu

The View menu shown in Figure 42 controls the displaying of toolbars, windows, and field markers. The
Field Marker (Narrow) and Field Marker (Wide) menu items control the displaying of field markers in
the Nastran view. The Clear Messages menu item clears the message window.

'

4. Editor - [double_impact]

§File Edit View Analysis Explicit Setup Window Help
: Toolbars ’
. Analysis Options
Model And Result
Status Bar
Messages
Queue

Analysis Opt

DDAM Input Parameters

Field Marker (Narrow)
Field Marker (Wide)

Select View »

. Clear Messages
- Design Optimization Processor Parameters ‘ S Written b

Figure 42 — View Menu

4.4 Analysis Menu

The Analysis menu is shown in Figure 43 and it controls analysis operations such as generating
intermediate results from nonlinear analysis. The Nonlinear Options allows Autodesk Inventor Nastran
to generate and display intermediate results during the analysis. These options must be turned ON
before the analysis is started. The Purge menu item deletes all .DAT and .TMP files (analysis database
storage files) in the folders specified by FILESPEC1, FILESPEC?2, FILESPEC3 and FILESPEC4. The
Reset Options menu item reinitializes the job specific .INI file to the values in the global Nastran.INI file.
The Custom Plots menu will plot the output of user defined nodes for nonlinear and transient analyses.
The Generate Report menu item will invoke the automatic report generator.

nnalysisl Explicit Setup Window Help

Run F5

- h?

[ i | G} L

Purge
Reset Options
Nonlinear Options » Generate Intermediate Results
Custom Plots Load and Display Intermediate Results

Figure 43 — Analysis Menu
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4.5

Explicit Menu

The Explicit menu shown in Figure 44, and it is used to control explicit analysis. The Data Check option
will run the mesh translator through the point where the explicit module has read all of the input file, computed
the stable time increment for the model, and checked the contact conditions. It will then stop without any time
integration. This step is required to get the average element time step information and minimum time step
information for each element block.

F

tions

dvanced

o

View Analysis ExplicitISetup Window Help

Run
Data Check

S0L NONI1

ID Anals
‘ CEND

Figure 44 — Explicit Menu

4.6

Setup Menu

The Setup menu shown in Figure 45 contains Default Settings and Default Analysis Options menu
items. The Default Settings menu allows you to control Editor launch behavior, and control specific
Editor operations. The Default Analysis Options define the model initialization directives and model
parameters that are associated with a new Model Input File when it is initially opened.

View Analysis Explicit | Setup | Window Help
F e

Default Settings

Default Analysis Options

Figure 45 — Setup Menu

4.6.1 Default Settings — General

The General options are shown in Figure 46 and set the following preferences:

The Prompt to load ASCII input/output files over box controls whether the Model Results
Input/Output Files are loaded automatically. Input (.NAS) and Output files larger than the
threshold value specified will not open automatically.

The Close files before running analysis check-box controls whether the Model Input File is left
loaded in memory while the analysis is run. When this box is checked the Model Input File is
unloaded before the analysis is run releasing memory for Autodesk Inventor Nastran to use
during the analysis.

The Beep when analysis is finished check-box controls the analysis complete tone that is made
when an analysis has finished.

The Enable file indexing check-box controls whether bookmarks are automatically generated for
warnings and errors. Note that this can slow down the Editor’'s performance when running large
models with a large number of errors or warnings.

The Communication Method section sets the communication method between the Editor and
Autodesk Inventor Nastran during an analysis. The Use Sockets method uses the network
interface (TCP/IP). The Editor chooses the first available TCP/IP port above 1024. While using
this communication method you may receive a warning message if personal firewall software is
set up on your computer. These messages can be safely ignored. The Use pipes method pipes
the Autodesk Inventor Nastran status output into the input of the Editor.
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e The Analysis Priority slider bar controls the priority of the solver when running an analysis.
Setting this to low can greatly improve computer usability when multitasking, with a small
increase in solution time.

e Note that the original default General Settings can be reset with the Reset Defaults button.

Default Settings [é]

m General
Launch Behavior
[j--@ Post-Processing General
E]—-@ Display Options Prompt to load ASCIl inputfoutput files over 0 ME
[]-- XY Plotting Defaults Analysis Priorty
[]--@ XVZ Plotting Defaults [T Close files before running analysis
; . Low High
D" Report Generation [7] Beep when analysis is finished D
Replace tabs with spaces Commuriication
Tab stops every column g8 ) Use Sockets
[7] Enable file indexing @) Use Pipes
Check for updates Mastran Field Markers
Enable DDAM direct input @ Mone
[7] Debug Logfile On ) Mamow
[] Disable XY Plotting © Wide
Display INCLUDE bulk data files Directives and Parameters
Analysis Status Color Coding ©) Basic
() Advanced
Help Options

(@ Mastran Online Help
Installed Local Help
Download Local Help

Reset Defaults

OK || Cancel Apply Help

. A

Figure 46 — Default Settings, General Form

4.6.2 Default Settings — Launch Behavior

The Launch Behavior window is shown in Figure 47 and it determines what actions the Editor will take
when a model input filename is specified on the Editor command line. The various options function as
follows:

o When Open model input file (.(NAS) box is checked, the Editor will open the input file supplied
on the command line. When the box is unchecked the file will not be opened.

o When the Run analysis box is checked, the Editor will start the analysis automatically. This
prevents you from changing any options for the analysis. When the box is unchecked, the
analysis is not started automatically allowing you to modify the input file or change any analysis
options you desire.
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e The When the analysis is finished... section determines whether or not the Editor will exit upon
completion. When Exit the editor is selected, the Editor will close and control will be returned
back to the calling application (usually a pre/post-processor) when the Continue button is
pressed in the Termination Status window. When Don’t exit is selected, you can make changes
to the model and re-run it if desired. Closing the Editor returns control to the calling application.

¢ Note that the original default Launch Behavior can be reset with the Reset Defaults button.

E Launch Behavior
#-{¥p Post-Processing
- [E Display Options
; XY Plotting Defaults
(4! xrZ Plotting Defaults
[+~ 5 Report Generation

o |i| General Launch Behavior

— Launch Behavior

Select behavior when a model input filename is supplied on the command
line, i.e. editor <job nas::

¥ Open model input file (*nas)

[~ Run analysis

When the analysis is finished:

&+ Dont exit

" Exit the editor

Reset Defaults

OK I Cancel

Apply

Help

Figure 47 — Default Settings,
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4.6.3 Default Settings — Post Processing

Menus

The Post-Processing window is shown in Figure 48 and it determines the defaults for Post-Processing.

The Animation Default Settings allow the default number of frames and delay to be set. The original
default Post-Processing settings can be reset with the Reset Defaults button.
x
General Post-Processing
E[E Launch Behavior
e ) Post-Processing
__ [ Display Options — Undeformed Shape —Color Bar
-- XY Plotting Defaults [¥ Display
- (4! xrZ Plotting Defaults _3
[#-§2| Report Generation Edge Color _3 _3
— Deformation Scale I 3
© Fecemotliod i I
" Actual Scale |1 I j
- I |
% Continuous Levels IEQ—
i Fringe Reset Default Colors |
— Result Labels
Label Color I - ot Sie EEa|
MNumber of Decimal Places Ig
— Result Vector :
Tolerance Iﬂ.— [ Display Labels
[T Scale Amows
Amaw Color _3 ™ Contour Amows
— Assignment
Data Conversion Iﬂuemge Comer ‘u"aluej [~ Display Labels
—Shear Fow
¥ Display Tangential
[ Display Nomal [~ Display Labels
™ Display Out of Plane
Reset Defaults |
QK I Cancel Apply Help
Figure 48 — Default Settings, Post-Processing
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Dynamic plots are automatically generated during nonlinear static analysis when the options “Nonlinear
Options/Generate Intermediate Results” and “Nonlinear Options/Load and Display Intermediate Results”

are checked as shown in Figure 49.

x
=| General Results Options
E[E Launch Behavior
Post-Processing — Results Options
@’ Animation Default Settings
P * Prompt to load binary results files over
#-{¥| Display Options
= |1ﬂ'ﬂ'ﬂ
XY Plotting Defaults B
-- E ¥¥Z Plotting Defaults " Never load binary results files
#2<| Report Generation
¥ Generste Intermediate Results
[¥ Load and Display Intermediate Results
— Dynamic Plots
Digplay Layout for Real-Time Plots of Monlinear Results
—
¢~ Mo Plot Displayed &
[T e
' Use One Plot Layout & I/;
-
" Display Two Dynamic Plats &
P
e —
" Display Three Dynamic Flots & Iﬂv
b
QK I Cancel Apply Help
Figure 49 — Default Settings, Results Options
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4.6.4 Default Settings — Display Options

The Display Options window is shown in Figure 50 and it determines what entities will be shown in the
Model/Results tab. The sub-branches under display options allow specific entities to be defaulted to

on/off as well as their labels and colors. The original Display Option defaults can be reset with the Reset
Defaults button.

x
5| General _ Display Options

~[EH Launch Behavior
I [ Pu:nst-F‘ru:u:essmg
. snlan

— Visibilty
3 [B8] X Plotting Defauits | Display Al Entities | Display All Labels |
il X7 Plotting Defaults
3-£25] Report Generation Hide All Entities | Hide All Labels |
— View Options
Ter Gt I .| ¥ 0o T
[w Display Crigin
Backaground Color -
¥ Display Lighting
Elemert Edge Color [N | ™ Background Gradient
¥ Advanced Graphics

Reset Defaults |

0K Cancel Apphy Help

Figure 50 — Default Settings, Display Options

Autodesk Inventor Nastran 2021 35



Editor User’s Manual

Menus

The Load window (Figure 51) sets up a load type and displays a load symbol at the bottom right-hand
corner of the Model/Results window. The gravity load symbol is added when the GRAV card is included
in the analysis as shown in Figure 52.

x
EE Launch Behavior
#-{¥p Post-Processing — Load Display Options
[—]@] Display Options Load Type
i = Mode
o Element m =
':u.*:s’ oment -
----- A5 Constraint Fressure _I
i A Coordinate System [™ Display Lables
XY Plotting Defaults
{1 ¥1Z Plotting Defaults
[EI-- Report Generation
¥ Display Load Amows
¥ Scale Amows By Magnitude
Amow Size '_J—
tron ol I
QK I Cancel Apply Help
Figure 51 — Default Settings, Load
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Figure 52 — Gravity Load Symbol and Arrow
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Markers for maximum and minimum values on contour plots are set to transparent to view the model at
all times as shown in Figure 53. The labels can be toggled on or off using the graphics view popup
menu.

71.11

48.2

25.28

2,367 [~

-28.55

-43, 46

-66. 38

Rotate

Y Pan MOMENT-MY, SUBCASE 1

I Zoom All
T ey Load Results

Figure 53 — Max/Min for Contour

-89.29

Autodesk Inventor Nastran 2021 38



Editor User’s Manual

4.6.5 Default Settings — XY Plotting Defaults

Menus

The XY Plotting Defaults window is shown in Figure 54 and determines the default plotting options for XY
plots. The sub-branches under XY Plotting Defaults allow for different plotting styles depending upon the
analysis type. The original settings for XY plots can be reset with the Reset All XY Plot Defaults button.

x
~[i] General XY Plotting Defaults
-{E| Launch Behavior
#H-{p Post-Processing .
-{=] Display Options - Curve Options Plot Titles |
=B XY Plotting Defaults Type Line il
-{lul| Mormal Modes His Labels |
-- Frequency Response Step IN'Z'“E ]"
-- Transient Response ; Huds Display
-- Monlinear Static v Spines - |
-] Al Gridiines |
[#-jf] ¥YZ Plotting Defaults ~Curve Display
[+1-§25| Report Generation Tick Marks |
Cae I
Line Style ISD"d "I
Line Width |‘| vI
Bar Width 10% -
Reset All XY Plot Defauts |
[ ok | Ccancel Apply Help
Figure 54 — Default Settings, XY Plotting Defaults
Autodesk Inventor Nastran 2021 39



Editor User’s Manual

4.6.6 Default Settings — XYZ Plotting Defaults

Menus

The XYZ Plotting Defaults window is shown in Figure 55 and determines the default plotting options for
3-d XYZ plots. 3-d plotting is used to display MAC (Modal Assurance Criteria) and Mass Cross-
Orthogonality Matrix plots. These settings also apply to Rainflow and Damage matrices. The original
settings for XYZ plotting can be reset with the Reset All XYZ Plot Defaults button.

Default Settings

~{&=| General
-[E# Launch Behavior
+-[ 4 Post-Processing

; - Display Options
-] %¥ Plotting Defaults
X7 Plotting Defaults

: % Plot Titles
e 10 Axis Labels
[l Axis Display
----- Gridlines

..... bt Tick Marks
D Plane-wall

|:§|-- Report Generation

[

[#

&

XvZ Plotting Defaults

—Chart Display
Colar I ZI
— Light Position
X [10 z |10
Y [15 v [o
— Border
I Display
Width 0 r
coor | |

— Bar Display

clr I

ouve N -

X ID..'Z

Y hz

— Rotation Angle

X Ca—

T "

2 E—
Reset Angle |

Reset All XYZ Plot Defaults

0K I Cancel Apphy

Help

Figure 55 — Default Settings, XYZ Plotting Defaults
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4.6.7 Default Settings — Report Generation

The Report Generation window is shown in Figure 56 and determines the default report format when
running the report generator. In order to use the report generator the Enable Report Writer check box
must be checked before the analysis is performed. Currently, only linear static analysis is supported for
the report generator.

The sub-branches allow you to setup default image views and output vectors that you want included in
the report. Figure 57 shows the options for the summary section of the report. An icon appears to the
right of the Capture Image 1 Settings box showing the default image style that is being used. To
change the settings, first orient the model and turn on/off the entities desired and then go into the Default
Settings — Report Generation window and click on the Capture Image 1 Settings box to save the
current view settings.

x|
General Report Generatio

% Launch Behavior
-- Post-Processing
- [E Display Options
&[] % Plotting Defaults

7-{4) X¥Z Plotting Defaults [" Enable Report Writer
H- ‘E|Report Generation

Units

Iin-lbmﬂec

mm-M-sec
mm+g-sec
m-M-sec
mgsec

Reset Image Settings to Default

QK I Cancel Apphy Help

Figure 56 — Default Settings, Report Generation
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Default Settings

Environment

Each section has its own
default image settings that can
be ovaerwritten.

Figure 57 — Default Settings, Report Generation, Environment
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4.6.8 Default Analysis Options Menu

The Default Options form is shown in Figure 58 and selected under the Default Analysis Options
menu. This form sets the default options that will be used when an initialization file for an opened model
input file (NAS) does not exist. This view works just like the options view discussed in Section 2.3. The
options are saved in the Nastran.INI file in the Autodesk Inventor Nastran installation folder.

Default Options -(C:\Program Files\Autodesk\Nastran i[

File Management Directives -
Output Control Directives

Memory Management Directives

Program Control Directives

Model Translator Parameters

Geometry Processor Parameters

Solution Processor Parameters

Eigenvalue Processor Parameters
Transient Response Processor Parameters
Frequency Response Processor Parameters
Honlinear Solution Processor Parameters

EEEFEHHEHEHEEEHEBER

Results Processor Parameters

Fezet Defaults I Cancel ]

Figure 58 — Default Analysis Options Form

4.7 Window Menu

The Window menu shown in Figure 59 is used for basic Windows application functions such as:
Cascade, Tile — Horizontally and Vertically, Close all and choosing a specific window to activate and view
when multiple files are open.

m Editor - [example problem 6.nas]

File Edit WView Analysis Setup | Window | Help

NOV@IBE K] =
Tile Horizontally

I}s @{, :Ci {g} ‘-I* :O: :E [ Tile Vertically

Analysis Options Close Al

- o P
e e
Basic (*/ Advanced 1 example problem &.nas

Figure 59 — Window Menu
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4.8 Help Menu

Menus

The Help menu is shown in Figure 60 and contains typical windows help menu items. One of the most
useful is the Nastran Help topics item. Most of the Autodesk Inventor Nastran documentation including
detailed cause and action formatted error message descriptions are available through a standard

Windows Help form.

File Edit WView Analysis Setup  Window
MY LYY
rQHéHERSG
Analysis Options

Basic (*) Advanced ()

File Management Directives
Output Control Directives
Memory Management Directives

m Editor - [example problem 6.nas]
Help

Mastran Help F1
Editor Help F2
Editor User's Manual

Mastran User's Manual
Mastran Reference Manual

Read Me

About

Figure 60 — Help Menu
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5 Creating Queues

All open models are automatically added to the Default Queue.

clfg8x8.nas
test.nas

Figure 61 — Default Queue

To run the queue, right-click on Default Queue and select Start Queue to start the analyses.

Queue Window

i—" A 3 new quele
Delete this queue

Add active model o this guese
Add &l models to guele
Remaore fom guele

Start Queue

Figure 62 — Start Queue

To add a new queue, right-click on the white part of the queue window and select Add a new gueue.
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6 Displaying Plots

Plots can be created during a nonlinear analysis that will show maximum vector resultants vs. load
factor. A plot can be displayed by either right-clicking on the plot title and selecting Display, or by simply
double-clicking on the plot title. Only the plots with the graph icons can be displayed, as the ones without
graph icons do not contain any data (see Figure 63). If you display a graph while the analysis is running,
it will automatically update the graph after each increment. A sample plot is shown in Figure 64.

ﬁ Model

------- &41’ Results To Load

Close &l Plok Windows
------ @ Maximum Residual Incremental Force Versus Delete Al Plots

------ @ Maximum Residual Incremental Moment Vers  Delete This Plot

------ @ Maximum Single Paoint Constraint Force Versus Load Scale Factor

------ @ Maximum Single Point Constraint Moment Versus Load Scale Factor

Figure 63 — Display XY Plot

Mapamum Displacement Versus Load Scale Factor
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0 0,5000 1.0000 1.5000 2.0000 2 Sﬂg]
Load Scale Factor

Figure 64 — Sample Plot
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6.1 Custom Plots

Custom plotting is available through the Analysis-Custom Plots menu. A window will appear like the
one in Figure 65. A sample entry is shown in the figure for node #1 in direction 3 (translation in Z).
Multiple plots can be added by clicking Insert Plot after each one. When the analysis is run, the custom
plots will appear in the same lower left section where the maximum vector resultants vs. load factor plots
are. The custom plots (as shown in Figure 66) are accessed and work the same as the standard plots.

Add Custom Plots
Grid Point | Component | Clear

Done

Cancel

Inser Plot

g

Figure 65 — Custom Plotting Options

------ @ Grid=1 Component=3

Component=3
Carmponent=23
Camponent=3
Camponent=3
Component=3

Carmponent=23

Displacement Yersus Time

Linear Yelocity Yersus Time

Linear Acceleration Yersus Time

Applied Force Yersus Time

Residual Incremental Force Versus Time
Single Poink Constraint Force Yersus Time

Mulkipaink Canstraint Force Yersus Time

Figure 66 — Custom Plotting Options
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6.2 Plot Formatting

A plot window can be resized and moved like any other window. In addition, multiple plots can be
displayed at once. When the analysis is completed, modification of the plots is possible. To modify a
plot feature simply double-click on the area you want to change. Figure 67 shows some of the plot
settings the user can change such as font sizes, line thicknesses, text parameters, etc.

[l Editor - [3dheriznas] =l8lx]
File Edit View Analysis Setup Window Help -8 x

ST Y RN EY N —n T = o) [l ey =P ] |
: AHSE EESH Gbbis PhaEs e s ¢ BR

 Curve Optian: — Maximum Displacement Versus Load Scale Factar
Type Line b2
]
Step Mone =
= r 0.1200 1
v Sl Fill &
plines ill Area 0
r— Curve Displa ﬁ
0.0960 ‘gﬁ
Syl Sold -
“Width 1 - - -
5 9
Wertical Bar Width [ = > s 0.0720 e
2
@
=]
Advanced Options | é
=
Copy to Clipboard | L § 0.0430
Save as Defaults |
Restore Defaults |
0.0240
0
0 0.5000 1.0000 1.5000 2.0000 2.5000
Load Scale Factor

| Quaua Window ‘ |Messaga Window ‘

For Help, press F1 OVR CAP NUM

Figure 67 — Plot Formatting Option
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6.3 Deleting Plots

Plots are deleted by right-clicking on the plot title as shown in Figure 68. From any of the plot titles,
either that specific plot can be chosen for deletion, or all of the plots can be deleted at once.

[l Editor - [3dheriznas] ==l

© Fle FEdit View Analysis Setup Window Help -8 X
AR AVY- YREDQSEL W ) [Eere o WS EHERSESGHE
CNGE Gl AT T TS A YA L L Ak
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- llp ool 1.925+E5
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@ Results 1.797+E5
E@ Plots 1.733+E5

1.B69+ES
@ Maximum Rotation L
H Close AlllPlot Windows
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: 1.541+ES
@ Maximum Residual Delete This Plot
@ Maximum Residual [Ncremental Moment Versus Load Scale Factor

1.477+E5
1.413+E5
@ Maximum Single Point Constraint Force Versus Load Scale Factor
@ Maximum Single Point Constraint Moment Versus Load Scale Factor

Maximum Displacement
focale Factor

1.349+E5
1. Z285+E5
1.221+E5
1.157+E5
1.893+E5
1.@29+E5
9. BSZ2+E4
9.@12+E4
§.372+EY
7.732+E4
7. E9Z2+EY
6. 452+EY
5.812+E4
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4. 532+EH
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2. B12+E4
Output Set: INCRE 18, LOAD=2.8 1,972+E4

¥ Contour: SOLID YOM MISES STRESS
z./‘L‘ 1,352+E4
" 6916, @

516. 3
l . Mastran ‘ Analysis | Errors/Warnings | Result Summary | Qutput ‘ @Mude\,ﬂesuhs q4p
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Figure 68 — Deleting Plots
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7 Nonlinear Settings

Nonlinear Settings

By default, nonlinear static and transient status windows will appear when performing a nonlinear (NL)
analysis (see Figure 69). The status window shows key information such as the increment/time steps
and the convergence of the current increment/step. To turn it off, you can either close the window or go
to View and uncheck the nonlinear static/transient status window option.

Nonlinear Status - 3dl
Subcaze 1
Increment 10
Iteration 2
Dizplacement: lllllllll
Load HRRRREENI

ok ENNNNEENI

A

Figure 69 — Nonlinear Status Window

The nonlinear transient and static solution parameters (in the View menu) allow the user to modify

nonlinear settings during an

analysis. These menus will only become active during a nonlinear analysis.

More information about the individual entries in Figure 70 can be found in the Autodesk Nastran Solver
Reference Guide under NLPARM (for NL static analysis) and TSTEPNL (for NL transient analysis).
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Honlinear Solution Parameters(3dhertz.nas)
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Figure 70 — Nonlinear Solution Parameters
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8 Toolbars

Several toolbars are available to make finding information and editing data much easier with the large
input and output files used in FEA.

8.1 Standard Toolbar

The standard toolbar is shown in Figure 71 and has the following icons: New, Open, Save, Print, Print
Preview, Cut, Copy, Paste, Undo, Redo, and Find. The toolbar is dockable anywhere within the
Editor's main window.

standard L
DY R eE VBB @ QB -0 € [korene o -]

Figure 71 — Standard Toolbar

8.2 Query Toolbar

The Query toolbar is shown in Figure 72 and is active when the output view is active. It has the following
icons: Find Frequencies, Calculate Critical Load, Find Epsilon, Find Maximum Applied Load, Find
Load Vector Resultant, Find Maximum Displacement, Find Von Mises Stress, Find Matrix
Statistics, Find Warning Message, and Find Error Message. The toolbar is dockable anywhere within
the Editor’s main window.

ouery 4
A ] & X [=) o) B 47 ¢

Figure 72 — Query Toolbar

8.3 Graphics Toolbar

The Graphics toolbar is shown in Figure 73 and is active when the Model/Results tab is active.

Graphics ___ ____— X
L ARG EE O O EbE S Bha ke e 2 S 6 g - E

Figure 73 — Graphics Toolbar

8.4 Standard Views Toolbar

The Standard Views toolbar is shown in Figure 74 and is active when the Model/Results view is active.

Standard Views T
P IED

Figure 74 — Standard Views Toolbar
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9 Field and Column Editing

The Autodesk Inventor Nastran input file can be formatted using free (comma delineated) fields or fixed 8
or 16 character fields (grid and coordinate system input only). The Editor has several tools to make
editing fixed field formatted files easier. Additionally, block or column editing makes it possible to cut and
paste columns of data using the same windows commands that are used with lines.

9.1 Fixed Field Markers

Often times when editing a fixed field Autodesk Inventor Nastran input file it is difficult to discern where
the field boundaries are. The fixed field guides shown in Figure 75 help you identify these boundaries.
The guides can be toggled on or off by selecting the Field Marker (Narrow) or Field Marker (Wide)
menu items in the View menu.

-
5 NONLINEAR STATIC SOLUTION. ﬂ
s
SOL 106
CEND
s

DISPLACEMENT = ALL
SPCFORCE = ALL
STRESS = ALL
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S
BEGIN BULK
NLPARM 1 10 30 bEW YES
0.01 1.-5

5
PARAM, LGDISP, ON
PARAM, AUTOSPC, ON
DARAM, GRDPNT, 0
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CORD2S 2 0 0. 0. 0. 0. 0. 1.+FEMADC2
+FEMADC2 1. 0. 1

$ FEMAP Load Set 1 : Untitled
SPCD 1

SPCD 31

SPCD 3z -0.
SPCD 62

A : & o ;ILI

% Nastran I Analysis l %1 Errors/Warnings J Resuit Summaryl Output I @ Model/Results ap

Figure 75 — Fixed Field Markers (Narrow)
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9.2 Field Helpers

Field Helpers are lines that indicate the Autodesk Inventor Nastran fixed field boundaries and field
numbers as shown in Figure 76. Field helpers are inserted using the Edit menu. The line is inserted at
the current row number (as defined by the cursor location). Both narrow and wide field formats are
supported. The line automatically starts in column 1 regardless of which column the cursor is in.

Al
GEID 15 o. Z. o.
3
3 FLAT PLATE MODELED WITH SHELL ELEMENTS.

§

CQUTADER 1 10 la 4 5 17
CQUTADER 2 10 4 10 11 5
CQUTADER 3 10 10 7 g 11
o 1--————- dm—————- I d——————- S—————— f——————- T g-—————- S ]
COQUADE 4 10 7 13 14 g
CQUTADER 5 10 13 1 2 14
CQUTADER f 10 17 5 f 15
CQUTADER 7 10 5 11 12 &

Figure 76 — Field Helpers (Narrow)

9.3 Column Editing

The Editor supports the selection, copying and pasting of column data. To select a column of data, hold
the Alt key and highlight the selection (see Figure 77). Once a block is selected it can be cut and pasted
using the standard Windows edit commands.

§

% EDGE LOALDS ON FREE END (X, ¥, AWD Z DIRECTICHNS) .

§

FORCE 2 1 a 15. a. 1. a.
FORCE 2 2 a 30. a. 1. a.
FORCE 2 3 a 15. a. 1 a.
ENDDATA

Figure 77 — Column Editing
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10 Include File Support

Include File Support

When the check box Display .NAS include files is turned on (under Setup-Default Settings-General),
the Editor will automatically load all include files into the Nastran view as shown in Figure 78. At the start
and end of each include file there is a line delimiter displayed in red indicating the section for that include
file. Any changes made within the delimiters will alter the include file(s) directly. When the include file
feature is turned on, a modelname_temp.nas file will be created that contains all the data in the primary
file and all include files. This is a temporary file and can safely be deleted (if desired).

0L 3TATIC
TITLE = INSTALLATION TEST CASE
SUBTITLE = 2-D CANTILEVER BEAM -QUADER ELEMENTS -2X5 MESH

DISPLACEMENT (PUMNCH) = ALL

STRESS (PUNCH) = ALL

SPC = 1

SUBCASE 1

LLEEL = &0 LE EDGE LOAD IN Y-DIRECTION
LOLD = 2

EEGIN EULK

INCLUDE 'Params and BECs.nas'
INCLUDE 'Materials and Prop.nas'
INCLUDE Grids.nas

INCLUDE Elements.nas

ENDDATA

30L 3TATIC
TITLE = IMSTALLATICNH TEST CASE
SUBTITLE = 2-D CANTILEVER BEAM -QUADR ELEMENTS -2XE5 MESH

DISPLACEMENT (PUNCH) = ALL
STRESS (PUNCH) = ALL

SPC = 1

SUBCLZE 1

LABEL = &0 LE EDGE LOAD IN Y¥-DIRECTICH
LOAD = 2

BEEGIN EBULE
§ owwwwEs | wEswEasAswrsasw Fegin Include File 'Params and BECs.nas' #3

§ INCLUDE 'Params and BCs.nas'
PARAM, ATTOSPC, YES

CORDZC 1 a a. a. a. 0. 0.
+METNALC1 1. 0. 1.

CORDZS 2 u) o. o. o. 0. 0.
+NEINACEZ 1. 0. 1.

§ MEiNastran for Windows Load Set 2 @ NASTRAN 2

FORCE 2 1 a 1. a. 15. 0.
§ MEiNastran for Windows Constraint Set 1 @ MASTRAN SPC L

SPC 1 16 123456 o.

IPC 1 17 123456 o.

IPC 1 18 123456 o.

§ wwwEd | wEwsdsswswrssswts End Include File 'Params and BCs.nas' #%3
§ FEEEF | kEFTEFREFFTFFEE Beqgin Include File 'Materials and Prop.nas'
§ INCLUDE 'Materials and Prop.nas'

§ NEiNastran for| Windows Property 10 : TUntitled

PZHELL 10 100 0.1 100 1. 100 0.83333

Figure 78 — Include File Functionality
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11 Report Generation

The Report Generation Wizard is shown in Figure 79 and Figure 80, and is activated by going to
Analysis-Generate Report (this can also be accessed by clicking on the report icon in the graphics
toolbar). In order to use the report generator the Enable Report Writer check box must be checked
before the analysis is performed (Under Setup-Default Settings-General). Figure 81 shows the
conclusion section of the wizard that allows the user to directly type in (or paste in) the conclusion text.
Currently, only linear static analysis is supported for the report generator. See Section 1.1.1 for more
information on how to customize the report generator.

e The HTML report contains a summary of the analysis. Other data includes group definition,
contact definition, element initial distortion summary, applied load vector resultant, reaction load
vector resultant, displacement data, peak displacement component, and stress result summary of
the model.

e Users can add their own conclusion and modify the default summary and glossary list.

o Default images are generated for the HTML report, or users can go to “Default Setting” to setup
their own image preference.

Report Wizard - Cover x|

Cover Page

Title I;’-".Lrtcu:lesk Mastran Anahysis Repaort
Date [02/04/15

Author I;’-‘-utu:u:lesk Customer

Subject I;’-‘-nal*_.rsis Repaort

Prepared For |P-utu:|desk Customer

Software Used | eering simulation software 10.2.0.71€

< Back Mend = Cancel Help

Figure 79 — Report Wizard Cover
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Report Wizard - Summary and Assumptions El

Summary

1e report documents design and analysis using Autodesk Mastran engineering simulation
oftware. A linear static analysis was performed using the finite element model shown in the
igure below. The model is divided into 1 property group(z). The units system is indbm-sec.
12 model consists of a total of 4261 nodes and 4180 elements.

Assumptions

1. Displacements are small. ;I
2. Follower forces are ignored.

< Back Next » Cancel | Hep |

Figure 80 — Report Wizard Summary and Assumptions
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Report Wizard - Conclusion x|

Conclusion
Type the tesd for the conclusion section of the report.

nalysis was performed using the Auto u:Iw-:l- MNastran Yersion 10.3.0.716 finite
element solver on the <font color=blues<em=bulkhear <font> structure. The finite
clement model l:l:lrltzllrn-'l:l mainty shell elements and consisted of 4734 |:||-'|:|r 3 of freedom. 1
pading condition(z) waswere analyzed . The madmum displacement was 8 685E-02 infoad
case dont color=blues F'F'.E._ SURE(S) = 100%) P51 IN Z-DIR<font=). The maximurm
displacement was 8.683E-02 infoad case o rt color=blue>PRESSURER) = 1044 PS5 IN
Z-DIR<fort)

A linear static a

< Back Mext = Cancel Help

Figure 81 — Report Wizard Conclusion
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