Workshop - Introduction to Nastran
Results and Post-processor Web App

A SOL 200 WEB APP TUTORIAL

Questions? Email: christian@ the-engineering-lab.com “’ IT'IF).(QAQQON



Before Starting

The Post-processor Web App is only compatible with MSC Nastran

Questions? Email: christian@ the-engineering-lab.com !‘ HEXAGON

"' Technology Partner



Goal: Open the Post-processor web app
and Inspect Nastran Results

Open the Post-processor web app and inspect Nastran results

Nastran Displacement Results

Nastran Stress Results - CQUAD4 and PSHELL

Nastran Composite Stress Results - CQUAD8 and PCOMP
Nastran Beam Force and Stress Results - CBEAM and PBMSECT
Nastran CBUSH Force Results - CBUSH and PBUSH

Nastran CFAST Force Results - CFAST and PFAST

Refer to the SOL 200 Web App Datasheet for a full list of
supported results and supported element types.

Questions? Email: christian@ the-engineering-lab.com * HEXAGON

Technology Partner

Spectrum
5.674558E+3

5.322833E+3
4.87T1M07E+3
4.619382E+3
4.267636E+3
3.915931E+3

3.064205E+3
3.2124B0E+3
2.B60754E+3
2.509029E+3
2.157303E+3
1.80557BE+3
1.453832E+3
1.102127E+3
7.504013E+2
3.98673BE+2
4.695032E+1
MNo Data

5.674558E+3

Element ID 6000050, Layer 22




More Information Available in the Appendix

" The Appendix includes information regarding the following:
Frequently Asked Questions
Why is the PCH file uploaded to the Viewer?

What are layers in a PCOMP and
PCOMPG entry?

What are displacement coordinate systems?

What i
compli;

Appendix

Questions? Email: christian@ the-engineering-lab.com j HEXAGON
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Contact me

Nastran SOL 200 training .. . .
christian@ the-engineering-lab.com

Nastran SOL 200 questions

Structural or mechanical optimization
questions

Access to the SOL 200 Web App

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Tutorial

Questions? Email: christian@ the-engineering-lab.com 4 HEXAGON
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Tutorial Overview

1. Start with a .bdf or .dat file

Special Topics Covered

2. Use the SOL 200 Web App Nastran Results - The Post-processor web app is used to inspect Nastran
o Open the Post-processor web app and A
inspect Nastran results
° Nastran Displacement Results
o Nastran Stress Results - CQUAD4 and PSHELL

° Nastran Composite Stress Results - CQUADS8 and
PCOMP

o Nastran Beam Force and Stress Results - CBEAM and
PBMSECT

o Nastran CBUSH Force Results - CBUSH and PBUSH
o Nastran CFAST Force Results - CFAST and PFAST

5.674558E+3
Element ID 6000050, Layer 22

Questions? Email: christian@ the-engineering-lab.com ‘ HEXAGON
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The Post-processor Web App and HDF5 Explorer
are free to MSC Nastran users.

SOL 200 Web App Capabilities

Compatibility Benefits

* Google Chrome, Mozilla Firefox or Microsoft Edge ¢ Installable on a company laptop, workstation or * REAL TIME error detection. 200+  * Web browser accessible

* Windows and Red Hat Linux server. All data remains within your company.

D

error validations. * Free Post-processor web apps

e REALT TIME creation of bulk data ¢ +80 tutorials

Web Apps

entries.

PSHELL 1 - Plate
mmmmm PBARL 3- Hat_Stiffener

Web Apps for MSC Nastran SOL 200 Ply Shape Optimization Web App

Pre/post for MSC Nastran SOL 200.
Support for size, topology, topometry,

topography, multi-model optimization.

i S
LI5S
REE T e

SEIX

Shape Optimization Web App
Use a web application to configure
and perform shape optimization.

Questions? Email

Machine Learning Web App
Bayesian Optimization for nonlinear
response optimization (SOL 400)

Input Files
(BOF. DAT, etc.}

Local System
Windows
et eromser)

Result Files
(LOG, F06, OP2, etc.)

Remote System

Remote Execution Web App

Run MSC Nastran jobs on remote
Linux or Windows systems available
on the local network

: christian@ the-engineering-lab.com

PBMSECT Web App

Generate PBMSECT and PBRSECT

entries graphically

P(f)/A

Dynamic Loads Web App
Generate RLOAD1, RLOAD2 and
DLOAD entries graphically

L{; HEXAGON

Optimize composite ply drop-off
locations, and generate new
PCOMPG entries

Stacking Sequence Web App
Optimize the stacking sequence of
composite laminate plies

Post-processor Web App
View MSC Nastran results in a web
browser on Windows and Linux

M- Pasbcpaton Factor - mogrtde part

ME_FREQ_EGR - Trme, it of egen vave

HDF5 Explorer Web App
Create graphs (XY plots) using data
from the H5 file




%*ﬂj b albatross » Downloads » - | 4 | | Search Downloads L |

Organize « Include in library - Share with - Mew folder ==« i a

~

Mame Date modified Type

-

‘i':r Favaorites
Bl Desktop

Before Starting R

Ensure the Downloads directory is ‘2l Recent Places @
empty in order to prevent confusion f& OneDrive
with other files

This folder is empty.

- Libraries
Documents
JF Music | o
[ Pictures
‘ Videos

Throughout this workshop, you will be
working with multiple file types and

directories such as: 0 items
* .bdf/.dat h
* nastran_working_directory
* .f06, .log, .pch, .h5, etc.

To minimize confusion with files and

folders, it is encouraged to start with a
clean directory.

*d Homegroup [ e m b

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Go to the User’s
Guide

1. Click on the indicated link

* The necessary BDF files for this
tutorial are available in the Tutorials
section of the User’s Guide.

The Engineering Lab

SOL 200 Web App

Select a web app to begin

< -
< =
< =
= =
- = .

Optimization for SOL 200 Multi Model Optimization Machine Learning | Parameter HDF5 Explorer
Study

o Tutorials and User's Guide

Full list of web apps

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Obtain Starting
Files

Find the indicated example
Click Link

The starting file has been downloaded

When starting the procedure, all the
necessary BDF files must be collected
together.

MSC Nastran Results - Introduction to Nastran Results - Displacements, @
forces, stresses and composite ply stresses for entries CQUAD4, CTRIAS,
CQUADS, CBEAM, CBUSH, CFAST, PSHELL, PCOMP, PEMSECT, PEUSH and
PFAST

This tutorial is an introduction to Nastran results.

« The Post-processor web app is used to inspect the following types of
results.
= Deformations/Displacements
o Stresses of CQUAD4, CTRIA3 and PSHELL entries
o Composite ply stresses of CQUADS and PCOMP entries
o Beam forces, moments and stresses of CBEAM and PBMSECT
entries
o Element forces of CBUSH and PBUSH entries
= Element forces of CFAST and PFAST entries
+ This tutorial also details how to export element forces for CBUSH elements
toa CSVfile.
« The analysis results are for 3 load cases after an optimization. This tutorial
discusses how to distinguish results across different load cases and
optimization desian cycles.

The Post-processor web app is free to M3C Nastran users. The Post-processor
web app is only compatible with MSC Nastran.

Starting BDF Fileg: Link | o

(===
m-—wi ¥ caparici b Downloads » - 4-_'-|| Search Downloads P|
Organize - Include in library - Share with - Mew folder 4== = [l 9

T Favorites el
Bl Desktop |1, 1_starting_files.zip
8. Downloads
‘E_-:'_ Recent Places
= Libraries - [T m b

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 11



Obtain Starting
Files

Right click on the zip file
Select Extract All...
Click Extract

The starting files are now available in
a folder

This example is using a previously
created design model. The design
model is a model that has been
converted to SOL 200 and contains
bulk data entries describing the
optimization problem statement, e.g.
variables, objective and constraints.

%v| 4 ¥ caparici » Downloads » - |~‘-p | | Search Downloads g o |
Organize = & Open ~ Share with « New folder 4=« [l 9
o MName Date modified Type

B Desktop @ . 1_starting_files 6/6/2024 5:54 PM File f
i Downloads |1 1_starting_files.zip Comr
‘E—?‘. Recent Places @
Open in new window
= Libraries (2) Btract ..
@ Documents Edit with Notepad++
Jl Music Open with...
Pict
o Share with b
B2 Videos
Restore previous versions
18 Computer Send to 3
Cut
ﬁ’“! Network
Copy
Create shortcut
Delete
4| 3
. . . Rename
1 starting files.7in Nate maodified:
i (=]
@ Lill Extract Compressed (Zipped) Folders o
Select a Destination and Extract Files
Files will be extracted to this folder:
ChUsers\caparici\Downloads\1_starting_files Browse...
Show extracted files when complete
()
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON
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(= =]=]
O_Ov| 0 <« Dow.. » 1 _starti.. - | 5 | | Search 1_startin... 0O |
Organize - Includein library = » = ~ [l @
-~
ﬁ Favorites bame
Bl Desktop Bf design_model.bdf
@ Downloads Bf model.bdf
"2l Recent Places
(=) Libraries
@ Documents
Jl Music
[ Pictures
B Videos
Lol Computer
ej Metwork
] ;

2 items
¥

12



[Ma] Select MSC.INASTRAN Input File =]
77N\

®9| . « Downloads » 1_starting_files ( ) v | "‘f| | Search 1_starting_files 2 |
el
@ a Organize Mew folder == - 0 @
F =
; . it MName
Favorit
M5C Mastran i futes
.} Desktop B design_model.bdf
4§ Downloads @ model bdf
“El Recent Places @
| Libraries
@ Documents
Jﬁ Music

Create the i o
Starting H5 File S —)

Open - Cancel
A starting H5 file must be created. This H5 @’ e I | l
file will be used to configure the responses

later on.
T B
Double click the MSC Nastran desktop @1_“' Dow.. » 1 starti |‘ || :
MSCNASTRAN Commondiformaten [25 “ Dow. » L~ [4p][ seort Lstonin. P]

shortcut
] Organize * Include in library « » ==« [l a
Navigate to the directory named MSC/HASTRAM Input File l ) o
. ) ; i Mame
1_starting_files IE:"aLlsers'\caparici'\DDwnluads'ﬂ_starting_files'\mu:udel.l:udf File. . | ﬁ Favorites
o : B Deskto desi del.bdf
Select the indicated file g (& design_mode
Dptional keywards @ Downloads @' muodel. bdf
Click Open “Zl Recent Places Q’ model.fl4
| [ model.f06

Click Run 4 Libraries | model.h5 ] @
Cancel | Clear | & Documents | medel.leg

The starting H5 file is created

@ Music _| model.op2

[=] Pictures [ model.pch
B videos @ model.ps

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 13



Open the
Correct Page

1. Click on the indicated link

MSC Nastran can perform many
optimization types. The SOL 200 Web
App includes dedicated web apps for the
following:

*  Optimization for SOL 200 (Size,
Topology, Topometry,
Topography, Local Optimization,
Sensitivity Analysis and Global
Optimization)

*  Multi Model Optimization

* Machine Learning

The web app also features the HDF5
Explorer, a web application to extract
results from the H5 file type.

The Engineering Lab

SOL 200 Web App

Select a web app to begin

< -
< =
< =
= =
- = .

Optimization for SOL 200 Multi Model Optimization Machine Learning | Parameter HDF5 Explorer
Study

Tutorials and User's Guide

Full list of web apps

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON

Technology Partner
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Main Panel File Upload

File Upload

P File Upload o

Camera

Upload Files

Click File Upload

@® First Person
e AT WA 2 files selected

Click Select files

| (6)

@® Canter Modal

Navigate to the directory
1 _starting_files

21Fit Madel

Eal Background Color

Uploading: 100 %
Select the following files:

model.bdf

View

[ List of Selected Files

design_model.bdf ® Front Wisot o :
® - Open ]
Rear lso 2 — N— N\ ; ——
CI|Ck Open P §iso3 0 v| 1« Downleads » 1_starting_files ( ) - | 41-' | Search 1_starting_files e |
 Bottomn B0 1B Organize = Mew folder =~ [0 @
Click Upload files < Left > Right < Favorites blame
B Desktop ||z design_model.bdf /\
The MSC Nastran model has been CRotate | O Rotate & Downloads & modelbdf &)
uploaded to the Viewer &l Recent Places [ model_bm1_01.bdf
Tools = [f model_bm4_01.bdf
4 Libraries
@ Documents
£E Model Display Panel o Music
* The selected BDF file was created by a EXFEM Label lg':i:twes &
Ideos

separate pre processor.

M Comnter i | < | jul |

File name: "design_model.bdf" "model.bdf" - ’Cm‘tom Files (*.bdf;*.dat;*.inc;* v]

I Open Ivl l Cancel ] )

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 15



Main Panel - File Upload
File Upload . BDF HS PCH PSS
PCH _@ -
Upload Files
The following is required only if a @ First Person 9 p——
connector, e.g. CFAST, CSEAM or CWELD is Misc.
used. ' \
Click File Upload © Center Moce S
ZIFit Model Uploading: 100 % Success!
ClICk PCH [l Background Calor )
. . Vi g
Click Select files =
\\
?awgat_e tof'Flhe directory ®Front Wisod o =
starting_tiles ® Rear Wiso2 — —~ S
— — | . «¢ Downloads » 1_starting_files w | +4 || Search 1_starting_files =
e . | (2) _~l=]] |
Select the following files: v Bottom W iso 15 Organize ¥ New folder B~ [ @
1. mOdEI.pCh < Left > Right 57 Favorites MName .
/ . Desktop ||:f model.pch (5)
P G Rotate | O Rotat & Downloads o/
Click Open otate otate \< ] Recent Places
Tools E
Click Upload files | =3 Libraries
@ Documents
£E Model Display Panel & Music
FEM Label = P?ctures L&
B Videos
i i M Comnuter | 2L L[} | 3
Why is the PCH file uploaded to the _
Viewer? Refer to the appendix for an R modelach ~ [ Notepsd++ Document ("pch) -
explanation. [ Open [ [ Goncat |
Questions? Email: christian@ the-engineering-lab.com “ HEXAGON 16

Technology Partner



Model Display
Panel

Click Model Display Panel

Use the scroll bar to scroll the bottom of
the table

Click 200 to display at most 200 rows in the
1 =10] [

Click the indicated button to mark all the
visible checkboxes

These columns control the display of
elements and element edges

Click the indicated button to color
coordinate the layers of the PCOMP entry.
For example, all 45-degree layers are
colored blue.

Click the indicated button to mark all the
visible checkboxes.

These columns control the display of
shell thickness, composite layer
thickness and beam cross section.

Main Panel =
File Upload
¥ File Upload
Property
Camera Name
Sear
@ First Person
Misc.
PBUSH
(2 Center Model PBUSH
{{Fit Model PCOMP
&l Background Calor
View
® Front Wiso
) Rear Wiso2
~ Top Wisoz
~ Bottom Wiso 1B
RBE3
< Left > Right
RBE3
CRotate | 2 Rotate RBE3
RBE3
Tools
= Model Display Panel o
FEM Label o

Model Display Panel

Property ID =

Search

101

20

1

PFAST=6000022
PFAST=6000023
PFAST=6000024

PFAST=6000025

Questions? Email: christian@ the-engineering-lab.com

w

!4

Display
Color Elements Wireframe

(< < B <.

HEXAGON

Technology Partner

Display

THETA

45°

ap*

-45°

-45°

ne

O Hide All Y Reset Table

Display

Detail
Colorof Display Wireframe
Detail Detail =

=

W G o

s o o
m | m

o @

100 || 200 || 500 1000

-

17



Main Panel - FEM Label

@ Element IDs @

6000000, 6000006, 6013458, 1001,

' 6000026
| CBEAM 6013488 (PBMSECT 1) | #

[CJ Display associated GRID IDs
Display parent property 1Ds

@® First Person
CQUADS 6000026 (PCOMP 11) ]

Misc.

@ Center Model @

Fit Model

GRID IDs

L&l Background Calor

OX0

Pick Mode

FEM Label o

D Enter Pick Mode

. - @ Front Wiso1
Click Fit Model Options
@ Rear Wiso2 =
Click Center Model ~ Top Wiso3 | = RESEtiabes
‘ « Botiom #lis0 1B #¥ Display Associated FEM Entities
Click Background Color [ CBUSH 5000006 (PBUSH 101) ]

< Left > Right ‘ other
Click FEM Label

%< Display Displacement CS (DOFs)

CRotate | D Rotate
Set Element IDs to: 6000000, 6000006,

6013488, 1001, 6000026 =+ Display Coordinate Systems

Tools ) ) .
1t Display Orientation Vectors

Mark the checkbox titled Display parent

property IDs
= Model Display Panel
FEM Label e

A maximum of 500 labels is supported

Element ID labels are displayed on the FE model

Click Model Display Panel

Results

This model consists of various types of elements,

including CBUSH, CFAST, CBEAM, CQUAD4 and

CQUADS. . The results of each element type will be ™= Post-procassor
inspected in this tutorial.

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 18



Main Panel | Model Display Panel

File Upload 0O Hide All Y Reset Table

[ File Upload Display
Display Detail
Property Display Display  Layer GPLY Color of Detail  Wireframe
Name Property ID = Elements Wireframe ~  ID ~ THETA  Detail

Beam Cross — == e e e =y e
Section and

Composite
Laminate Layers

Close inspection of the model reveals some ~Top Wios

interesting details. Moot | | Wsoid |
< Left > Right

Camera

[< I < I
[< I < I <

@ Front Wiso1

[ < T A < I < I <
< I < T A < I < I <.

a
a

The CBEAM entries have an arbitrary beam | Groie | Dros |
cross section defined via PBMSECT entries.

Tools

The composite defined via a PCOMP entry T——
is composed of multiple layers. EX FEm Latel

z

L

Questions? Email: christian@ the-engineering-lab.com HEXAGON
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Model Display Panel

O Hide All Y Reset Table

Display
Display [Ie.tail
Property Display Display  Layer GPLY Colorof  Detail Wireframe
Name Property ID = Color Elements Wireframe - ID ™ THETA  Detail
Searc| Search g v v g S Se Sear v v

@ 0z oe aB (o (o

Model Display

PBUSH 101 [ | 9
Panel -
PCOMP | 11 [
Click Model Display Panel (not shown)
Click the indicated button to unmark all the wrlEl LEnE) 220
visible checkboxes
Y Reset Table @
Use the search bar to search for: pbmsect
Mark the indicated checkboxes D[;Z‘l’:i’l"'
This will display the cross section of Property  Property Display Display  Layer GPLY Colorof = Display Wireframe
the arbitrary beam cross section Name D~ Color Elements Wireframe - D~ THETA Detail Detail =
defined with CBEAM and PBMSECT
entries @ Searc Se hd w Se Se Sea Searc w hd
@ 0 O = o 0@
Click Reset Table E
This will reset the table search PBMSECT | 4 . 0
. . PBMSECT 5 [ | s O
The beam elements are displayed with only
the wireframe of the beam cross sections PBMSECT | 1 [ | ]

(black lines)

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 20



Main Panel - File Upload

File Upload | BDF HS PCH PS
- ©
O Camera
Upload FI|€S Upload H5 File

@ First Person
Click File Upload - Upload Option  Direct Upload
Click H5

© Center Mode! A-DIrectUp _ model.h5
Click Select files S2Fit Model

k&l Background Color

@ 2 Upload files

Navigate to the directory

Technology Partner

1 _starting_files View e Uploading: 100 %
Select the following files: ®Front o 1 Loading: 100 %
model.h5 ®Rear Wiso2 QN - E
A Top 8 03 @ﬂ | « Downloads » 1_starting_files ( 4) ~ [ 42 || Search 1 starting_fites 2|
Click Open v Botiom Wiso 18 Acquire Dataset Organize = Mew folder = 0 @
. . { Left > Right ‘;‘\" Favorites : MName B
Click Upload files B Desktop & modelhs ((c )
C Rotate |+ Rotate j. Dol \—/
Wait for both progress bars to reach To0ls Select Dataset El Recent Places
. . ELEMENTALSS TRESS/BUSH =
100% completion, then continue ELEMENTAL/STRESS/FAST e '
FI FMENTAI /QTREQQUMNIIANE COMD [ Libraries
- ) z J @ Documents
i= Model Display Panel J' Misic
FEM Label - 3 [E5] Pictures !
The Post-processor web app extracts . ) B Videos
results from the H5 file. Other output - B ;
. - DMOLITer %
files, such as OP2 and XDB, are not . Comas
g q File name: model.h5 - ’*.h5 v]
support. Only the H5 file is supported.
@ [ Open Iv] [ Cancel ] .
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 21



Before
Continuing

As you hide and show elements and details,
and as you navigate the model, you might
reach a point where disorientation occurs.

Click Fit Model.

This will restore the model to a visible
state.

® center Model

%2 Fit Model

Eal Background Color

Main Panel

@ First Person

Misc.

@ Center Model

21Fit Model

Ed Background Color

View
@ Front Wisoi
® Rear Wiso2
~Top Wiso3
“ Bottom Wiso 18
< Left > Right

CRotate | O Rotate

Tools

el Display Panel

FEM Label

Results

™ Post-processor

Ontimization

Questions? Email: christian@ the-engineering-lab.com

Main Panel

@ First Person

Misc.

@ Center Model

Z1Fit Model

Edl Background Color

View
@ Front Wiso1
@® Rear Wisoz
A~ Top Wiso3
~ Bottom Wiso 16
< Left > Right

CRotate O Rotate

Tools

isplay Panel

FEM Label

Results

® post-processor

Optimization

>

HEXAGON

Technology Partner
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Before
Continuing

Later on in this tutorial, you will be working
with CFAST connector elements. Consider the
following when working with 1D elements and
connectors.

A. Certain elements, such as CFAST elements,
are represented as lines. The color of the
lines sometimes does not contrast well
against a white background and makes it
difficult to distinguish the lines.

Click Background Color.

C. This will change the background color to
black and will help distinguish the elements
represented with lines.

(® Center Model

% 1 Fit Model

sl Background Caolor

Main Panel

@® First Person

Misc.

© Center Model

2{Fit Model

& Background Color

View
© Front Wiso1
® Rear Wisoz
A Top Wiso3
~ Bottom Wiso 18
< Left > Right

CRotate | O Rotate

Tools

£2 Model Display Panel

FEM Label

Results

™ post-processor

Optimization

Questions? Email: christian@ the-engineering-lab.com

®

CFAST 6000025

CFAST 6000024

CFAST 6000005

CFAST 6000004

Main Panel

@ First Person

@ Center Model
>{Fit Model

&l Background Color

View

@ Front Wiso1

O Rear W2 CFAST 6000025

A~ Top Wiso3
v Bottom WisoB

< Left > Right

CRotate O Rotate
CFAST 6000024

Tools

2 Mode! Display Pane!

FEM Label

Results

= Post-processor

Oofimization

.4 HEXAGON

Technology Partner
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Nastran Displacement
Results




Goal: Display CFAST element forces

FO06 File
0
DI SPLACEMENT VECTOR
POINT 1ID. TYPE T1 T2 T3 R1 R2
1054 G 4.533402E-02 1.694495E+00 2.378449E+01J -2.605313E-0P 1.776151E-02

Post-processor

Spectrum

. 2.378449E+1

2.220796E+1
2.081143E+1
1.032490E+1
1.783837E+1
1.635184E+1

1.486531E+1
1.337878E+1
1.180225E+1

1.040572E+1
8.910185E+0
7.432655E+0

2.378449E+1
Grid 1054

5.046124E+0

4.459593E+0
2.973062E+0

1.486531E+0

0.000000E+0

No Data

Questions? Email: christian@ the-engineering-lab.com 4 HEXAGON
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R3
2.036122E-03



Nastran Displacement
Results

Click Iso 3

Click Post-processor if not done already

Set Select Dataset to
NODAL/DISPLACEMENT

Mark the checkbox for SUBCASE 1 for
DESIGN_CYCLE O

Wait until the status says Acquisition
complete and successful

A. The scale factor is used to make the

displacements more pronounced and
noticeable. The default scale factor is
10 and in this case leads to a

significantly deformed shape. On the

next page, the scale factor is reduced.

Main Panel -

Camera -

@ First Person

Misc.

@ Center Model

54 Fit Model

4l Background Color

View
@ Front Wisot
@ Rear Wisoz
~ Top Wiso3
v Bottom Wiso 1B
{ Left > Right

CRotate | O Rotate
Tools
£Z Model Display Panel
FEM Label

Results

(e 1€

-

Questions? Email: christian@ the-engineering-lab.com

Fost-processor

Spectrum
2.385016E+1

2.235952E+1
2.086889E+1

1.937825E+1
1.788T62E+1

1.639698E+1
1.490633E+1
1.341571E+1
1.192508E+1
1.043444E+1
8.943809E+0
T.433174E+0
5.962539E+0
4.471904E+0
2.981270E+0
1.490633E+0
0.000000E+0
No Data

@ © Acquisition complete and successful

Technology Partner

.4 HEXAGON

Acquire Dataset

Select Dataset

NODAL/DISPLACEMENT @

Select Domain

R RN O Uncheck visible boxes [ Check visible boxes

Selected - DOMAIN_ID

®

4]

g g g oo

Configure Plots

0
2

DESIGN_CYCLE

-

SUBCASE

1
2
3

50
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Nastran Displacement
Results

Use the vertical scroll bar to navigate to
section Configure Plots

For the fringe plot, for field, select Z - Z
component

For the shape plot, for field, select Z- Z
component

Set the scale factor to 2

Select the first maximum label

The deformation and fringe plot are
displayed. Also, a label for the maximum z-
component of displacement is displayed.

The corresponding domain is displayed

The a summary of the maximum and
minimum values is displayed

AR T W W Y W Y W O WO O M W T W Y

2.378449E+1
Grid 1054

Post-processor

Spectrum
2.378449E+1

2.229796E+1
2.081143E+1
1.932490E+1
1.78383VEH1
1.635184E+1
1.4B6531E+1
1.33787BE+1
1.189225E+1
1.040572E+1
B8.919185E+0
7.432655E+0
5.946124E+0
4.459593E+0
2.973062E+0
1.486531E+0

0.000000E+0
Mo Data

@

Configure Plots @

21 Marker Plot

Fringe Plot

Dataset NODAL/DISPLACEMENT

®

-

RY - RY component

Field RZ - RZ component
-
Coordinate
CID=0 (Basic) w
System

Color Plot | @ Display Shape Plot

Shape Plot

NODAL/DISFLACEMENT

X - X component

RY - RY component
RZ - RZ compenent

CID=0 (Basic) w

oo
Factor

( DESIGN_CYCLE 0

Domain
SUBCASE 1
\,

DESIGN_CYCLE 0

SUBCASE 1

7
Maximum and Minimum

Maximum  2.378449E+1 at Grid 1054

@l

Minimum  0.000000E+0 at Grid 4000125

AN

2.376449E+1 at Grid 1034

0.000000E+0 at Grid 4000049

Labels

-
Maximum .
4
5

Technology Partner
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Nastran Stress Results -
CQUAD4 and PSHELL




Goal: Display PSHELL stresses

F06 File
S TRESZSES I N

ELEMENT
ID GRID-ID

0 1052 CEN/4 -1
1

1067 -1

1

1068 -1

1

1074 -1

1

1073 -1

1

Questions? Email: christian@ the-engineering-lab.com

QUADRILATETRAL

FIBER

DISTANCE

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.255414
.26341¢

.62329¢
.63871C

.62329¢
.63871C

STRESSES
NORMAL-X

.439354E+02
.451064E+02

.255414E+02
.26341¢

IN

’ HEXAGON

Technology Partner

ELEMENTS (QUAD14 OPTION = BILIN
ELEMENT COORD SYSTEM PRINCIPAL STRESSES (ZERO SHEAR)
NORMAL-Y SHEAR-XY ANGLE MAJOR MINOR VON MISES
.063480E+03 8.355292E+01 13.8037 -7.234072E+02 -1.084008E+03 9.561447E+02
.060078E+03 -8.420532E+01  -75.9336  1.081176E+03 7.240080E+02 9.541222E+02
.283089E+02 8.355292E+01 14.4478 -6.040144E+02 -9.498359E+02 8.326506E+02
F | 94  9.477564E+02 6.042814E+02 8.310756E+02
>77 -6.136088E+02 -1.210584E+03 1.048430E+03
141  1.206677E+03 6.141238E+02 1.045069E+03
1.080596E+3 05 -8.427159E+02 -1.218265E+03 | 1.080596E+03
Element 1052, Grid 1074 )22 1.214672EH03 8.436585E+02 I1.078IF5EF03
»70 -8.054891E+02 -9.851490E+02 9.087379E+02
793 9.844836E+02 8.050833E+02 9.081717E+02




Nastran Stress Results -
CQUAD4 and PSHELL

Use the vertical scroll bar to navigate to
section Acquire Dataset

Set Select Dataset to
ELEMENTAL/STRESS/QUAD_CN

Mark the checkbox for SUBCASE 3 for
DESIGN_CYCLE 2

Wait until the status says Acquisition
complete and successful

Main Panel - < >

Misc. Acquire Dataset @ -

@ Center Model
Select Dataset

% % Fit Model
& Background Color ELEMENTAL/STRESS/QIUAD_CN @ w
View Select Domain
® Front W iso 1@ A GEEEREWEN O Uncheck visible boxes (& Check visible boxes
@ Rear i Iso 2
Selected = DOMAIN_ID DESIGN CYCLE SUBCASE
# Top Wisoa - -
» Bottom Wi 1B 0 - 1 -
< Left » Right 2 2
3
C Rotate | 0 Rotate N -
J 1 0 1
Tools
O 2 0 2
= Model Display Panel [:] 3 ] 3
FEM Label 0 g 2 1
Results J 10 2 2
@ 1 2 3
™ post-processar
Optimization @ 10 20 50
© Acquisition complete and successful
=iz Shape -

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 30
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Post-processor

Spectrum
1.080396E+3

1.013064E+3

Configure Plots @

®

9.455308E+2 L AnlEh TR sl | Display Shape Plot
Nastran Stress Results - arasmere
B.104654E+2 Fringe Plot
CQUA D4 an d PS H E I_I_ 742932TE+2 Dataset ~ ELEMENTAL/STRESS/QUAD CN
6.754000E+2 @
. . Field MAXVMT VM2) - Max. of VM1 and WYM2*
Use the vertical scroll bar to navigate to 6.0786TAE+2
section Configure Plots 5.403347E+7  Coordinate
System
. . _ 4.728020E+2
Click D|sp!ay Shape Plot to hide the 4.052603E+2  Location CORNER @
deformation
3.377366E+2
5 70205052 DESIGN_CYCLE 2
. N )
Set Field to MAX(VM1, VM2) - Domain  scASE 5
. . . . 2.026712E+2
This option displays the maximum
. 1.351385E+2  Display
von Mises stress of the top and Sncl Yes @ hd
6.760580E+1  -eclons

bottom of the thickness

7.310496E-2 Maximum and Minimum

Technology Partner

Set Location to CORNER prE— Mo Data Maximum  1.080598E+3 at Element 1052, Grid 1074
ESREDAES oI Minimum  7.310496E-2 at Element 6011993, Grid 4012338
Set Display Direction to Yes ‘ - N
Maximum 2 @
Select the first maximum label Labels :
° y
The fringe plot is displayed. Also, a label for N
the maximum von Mises stress is displayed. » ;
Minimum 3
Labels 4 .
5
The Display Directions option is used to ) =
display the orientation of the forces or
stress/strain tensor.
SOL 200 Web App
Developed by The Engineering Lab
Questions? Email: christian@ the-engineering-lab.com h HEXAGON 31



FO06 File
STREJSSES IN

ELEMENT

ID GRID-ID

0 1052 CEN/4

1067

1068

Nastran Stress Results -

CQUADA4 Corner and Lo7e
Center Output o7

Refer to the red box.

When inspecting the output in the FO6 file,
each row in the red box represents a tensor at
either the corners or the center of the bottom
or top of the thickness.

NORMAL-X: o,

NORMAL-Y: o,

SHEAR-XY: 7,

QUADRTITLA

FIBER
DISTANCE
.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

.000000E+00
.000000E+00

TERAL ELEMENTS (QURAD A4
(:) STRESSES IN ELEMENT COORD SYSTEM
/~ NORMAL-X NORMATL-Y SHEAR-XY
-7.439354E+02 -1.063480E+03 8.355292E+01
7.451064E+02 1.060078E+03 -8.420532E+01
-6.255414E+02 -9.283089E+02 8.355292E+01
6.263418E+02 9.256959E+02 -8.420532E+01
-6.255414E+02 -1.198651E+03 8.355292E+01
6.263418E+02 1.194459E+03 -8.420532E+01
-8.623293E+02 -1.198651E+03 8.355292E+01
8.638710E+02 1.194459E+03 -8.420532E+01
-8.623293E+02 -9.283089E+02 8.355292E+01
\§.638710E+02 9.256959E+02 —8.420532E+0£/

CQUAD4 Corner Output

Questions? Email: christian@ the-engineering-lab.com

!.4

)

PRINCIPAL STRESSES

ANGLE
13.8037
-75.9336

14.4478
-75.3194

8.1277
-81.7441

13
-76.

.2105
5022

34
-55.

.2270
0793

OPTION =

BIL

(7
MAJOR

.234072E+02

.081176E+03

.040144E+02
.477564E+02

.136088E+02
.206677E+03

.427159E+02
.214672E+03

.054891E+02
.844836E+02

Z1 (Bottom)

CQUAD4 Center Output

HEXAGON

Technology Partner
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Configure Plots Configure Plots

L ARENETE WA= | < Display Shape Plot HuErAss A=l @ Display Shape Plot
Fringe Plot Fringe Plot
Dataset ELEMENTAL/STRESS/QUAD_CN Dataset ELEMENTAL/STRESS/QUAD_CN
Field ¥1 - Mormal in x at Z1 (Bottom) @ w Field *1 - Mormal in x at Z1 (Bottom) @ ~
Coordinate Coordinate
System System

Nastran Stress Results - Locaton. | comer (2) v Locatoncenren (2) v
CQUAD4 and PSHELL boman  Do/ON-CYCLE 2 _ DESIGN CYCLE 2

SUBCASE 3 SUBCASE 3
On the next page, 2 stress plots for o, (Normal Display Display v
in x) at the bottom of the thickness are created. Directions | @ h Directions - @ v
One plot is for the corner values and the
) Maximum and Minimum Maximum and Minimum
second plot is for the center values. The plots
are created as follows. Maximum  2.604272E+2 at Element 1062, Grid 1038 Maximum  1.353330E+2 at Element 1062
Minimum  -8.623293E+2 at Element 1052, Grid 1074 Minimum  -7.439354E+2 at Element 1052
Set Field to X1 — Normal in x at Z1 (Bottom)
1 - 1 "
. 2 I 2
Set Location to CORNER or CENTER Maximum | 2 Maximum |
Labels a a\ﬁ_\ Labels a
q 5 . 5 5
Set Display Directions to Yes - -
(@) (@
Select the first option for Minimum Labels 2 2
P T;E::m 3 -8.623293E+2 ’E‘;:';‘l‘:m 3
. . 4 Element 1052, Grid 1074 4
For both plots, notice the only difference is the 5 5

-7.439354E+2

J\ Element 1052

CQUAD4 Corner Output CQUAD4 Center Output

Location. For one plot the location is set to
CORNER and for the second plot the location is
set to CENTER.

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 33



FO06 File

Questions? Email: christian@ the-engineering-lab.com

Technology Partner

STREGSSES IN QUADRILATERAL ELEMENTS (QUAD4) OPTION = BIL
ELEMENT FIBER STRESSES IN ELEMENT COORD SYSTEM PRINCIPAL STRESSES (Z
ID GRID-ID  DISTANCE NORMATL =X NORMAL-Y SHEAR-XY ANGLE MAJOR
0 1052 CEN/4 -1.000000E+00 |-7.439354E+02 [—+—6634680B+03—06-355292F+0+ +3—5637 F=3434072E+02
1.000000E+00 7.451004E+02 1.060078E+03 -8.420532E+01 -75.9336 1.081176E+03
1067 -1.000000E+00 =-6.255414E+02 -9.283089E+02 8.355292E+01 14.4478 -6.(040144E+02
1.000000E+00 6.263418E+02 9.256959E+02 -8.420532E+01 -75.3194 9.477564E+02
1068 -1.000000E+00 =-6.255414E+02 -1.198651E+03 8.355292E+01 8.1277 -6.136088E+02
1.000000E+00 6.263418E+02 1.194459E+03 -8.420532E+01 -81.7441 1.406677E+03
Nastran Stress Results - 1074 -1.000000E+00 —8.623293E+02I—1.198651E+03 8.355292E+01 13.2105 -8.427159E+02
1.000000E+00 8.638J10E+02 1.194459E+03 -8.420532E+01 -76.5022 1.414672E+03
CQUAD4 and PSHEI—I— 1073 -1.000000E+00 -8.623493E+02 -9.283089E+02 8.355292E+01 34.2270 -8.(54891E+02
1.000000E+00 .638710E+02 9.256959E+02 -8.420532E+01 -55.0793 9.444836E+02
Fringe plotters normally allow the display of
one component/field at a single time.
Field X1 - Mormal in x at Z1 (Bottom) L Field X1 - Normal in x at Z1 (Bottom)
As shown to the right, the X1 field (NORMAL-
X/_ox) is displayed for the bottom (Z1) of the Location CORNER Location CENTER
thickness for both the center and corner
locations.
When the Display Directions option is set to
Yes, an axes helper is displayed for each @ —
/ T - +
element and indicates the general 8.623293E+2
orientation of the stress tensor. The red Element 1052. Grid 1074
axis represents the direction of the !
NORMAL-X (o,) stress.
. -1.439354E+2
z Element 1052
Display Yes O'X
Directions a
X Y
CQUAD4 Corner Output CQUAD4 Center Output
.4 HEXAGON 34




Nastran Stress Results -
CQUAD4 and PSHELL

Field names associated with Z1 correspond
to values at the bottom of the thickness

Field names associated with Z2 correspond
to values at the top of the thickness

Fields are available that consider the
maximum or minimum values of the
bottom and top values

Field FD1 - Z1 = Fiber distance v

FD1 - Z1 = Fiber distance

X1 -Normal in x at Z1 (Bottom)

Y1 - Normal in y at Z1 (Bottom) @
(_TXY1 - Shear in xy at Z1 (Bottom)

FD2 - Z2 = Fiber distance

X2 - Normal in x at Z2 (Top)

Y2 - Normal in y at Z2 (Top)

TXY2 - Shear in xy at Z2 (Top)

VM1 - von Mises Stress at Z1 (Bottom)**

VM2 - von Mises Stress at Z2 (Top)*™

MAX(X1,X2) - Max. of X1 and X2** )

MAX(Y1,Y2) - Max. of Y1 and Y2**

MAX(TXY1,TXY2) - Max. of TXY1 and TXY2**

MAX(VM1,VM2) - Max. of VM1 and VM2**

MIN(X1,X2) - Min. of X1 and X2** @

MIN(Y1,Y2) - Min. of Y1 and Y2**

MIN(TXY1,TXY2) - Min. of TXY1 and TXY2**

MIN(VM1,VM2) - Min. of VM1 and VM2**

Questions? Email: christian@ the-engineering-lab.com u HEXAGON

Technology Partner
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Nastran Composite Stress
Results - CQUAD8 and PCOMP




F06 File
0
ELEMENT
ID

0 6000050
0 6000050
(
0

.
6000050

Goal: Display PCOMP layer stresses

STREUSSES IN LAYERED
PLY STRESSES IN FIBER AND MATRIX DIRECTIONS
ID NORMAL-1 NORMAL-2 SHEAR-12
1 2.10704E+03 2.89577E+02 2.34311E+02
2 2.59868E+03 2.18754E+02 -8.73254E+01

22 5.67456E+03 -6.32410E+01 -2.60880E+02

12
(SHEAR-12

vidplane :‘

Layer

Questions? Email: christian@ the-engineering-lab.com

COMPOSTITE

INTER-LAMINAR STRESSES
SHEAR XZ-MAT
-6.89357E+00
-9.97859E+00

-9.97859E+00

SHEAR YZ-MAT
9.02331E+00
2.78711E+01

2.78711E+01

a

+Z

element

\d#' HEXAGON

PRINCIPAL
ANGLE
7.23 2
-2.10 2
-2.60 5

ELEMENTS

SUBCASE 1
(QUADS8)
STRESSES (ZERO SHEAR) MAX
MAJOR MINOR SHEAR
.13676E+03 2.59856E+02 9.38451E+02
.60188E+03 2.15554E+02 1.19316E+03
.68640E+03 -7.50779E+01 2.88074E+03

Layer responses are
reported in the 1-2
coordinate system

* Responses are reported
at the midplane of each
layer

" Technology Partner



Goal: Display PCOMP layer stresses

FO06 File
0

ELEMENT

ID

0 6000050
0 6000050
[...]
0 6000050

STRESSES IN LAYERETD
PLY STRESSES IN FIBER AND MATRIX DIRECTIONS
ID NORMAL-1 NORMAL-2 SHEAR-12
1 2.10704E+03 2.89577E+02 2.34311E+02
2 2.59868E+03 2.18754E+02 -8.73254E+01

22

5.67456E+O3]—6.32410E+01 -2.60880E+02

COMPOSTITE

INTER-LAMINAR STRESSES
SHEAR XZ-MAT
-6.89357E+00
-9.97859E+00

-9.97859E+00

ELEMENTS
PRINCIPAL

SUBCASE 1
(QUADS8)
STRESSES (ZERO SHEAR)
MAJOR MINOR
13676E+03 2.59856E+02
60188E+03 2.15554E+02

68640E+03 -7.50779E+01

MAX
SHEAR
9.38451E+02
1.19316E+03

2.88074E+03

Layer 22

SHEAR YZ-MAT ANGLE
9.02331E+00 7.23 2.
2.78711E+01 -2.10 2.
2.78711E+01 -2.60 5.
v

5.674558E+3

Element ID 6000050, Layer 22

Questions? Email: christian@ the-engineering-lab.com

HEXAGON

Tqp
(SHEAR-12)

(NORMAL-2)

(NORMAL-1)

9 Technology Partner




Nastran Composite
Stress Results -
CQUADS8 and PCOMP

Use the vertical scroll bar to navigate to
section Acquire Dataset

Set Select Dataset to
ELEMENTAL/STRESS/QUADS8_COMP

Mark the checkbox for SUBCASE 1 for
DESIGN_CYCLE O

Wait until the status says Acquisition
complete and successful

Acguire Dataset @

Select Dataset

ELEMENTAL/STRESS/QUADS_COMP @ v

Select Domain

b EEREN O Uncheck visible boxes I Check visible boxes

Selected = DOMAIN_ID DESIGN_CYCLE SUBCASE
0 - 1 -
2 2
3
@ 1 0 1
J 2 0 2
J 3 0 3
J 9 2 1
J 10 2 2
OJ 11 2 3

@ 10 20 50

€© Acquisition complete and successful

Questions? Email: christian@ the-engineering-lab.com u HEXAGON

Technology Partner
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Post-processor <

Spectrum Configure F’Iots@
2.107037E+3 @

Technology Partner

1.582630E+3
N a St ra n CO m p OS ite 1.058241E+3 L T[N ETE A =I0l | & Display Shape Plot ]
@ 5.338437E+2
Stress Results - f. 944504570 rringe P
< _5.140516E+2 Dataset  ELEMENTAL/STRESS/QUADS_COMP
CQUADS an d PCO M P -1.039349E+3  pgq 1 - Normal1 @ v
-1.56374TE+3
H H Coordinate
Use the vertical scroll bar to navigate to N ) 2080145643 (0
section Configure Plots H | : 5 612542643
T \"‘ 1 -
. . . RN Rt N -3.136940E+3 ()
Click Display Shape Plot to hide the D T \ H :
deformation T NyRNNRE Ny A Ny | N -3.661337E+3 :
s A ) .
RNSRRLd *R::H:“Q:\ZK:}R | ~_H AABTIERS g
Set Field to X1 - Normal 1 NRLNNgiNyg N iny ::mhg% PRI T ] 4.710133E+3 °
: : . e R [ i
This option displays the layer stress Napp NNy Ny Ny AN §-\j_~ T i ~9.2345308+3 :
in the 1 direction e s e ] b ] -5.758028E+3 10 '/
SR R e, [T i -6.283326E+3 -
ap ung NN AN AN R NN AN T~ . MaxMin
Set Layerto 1 s g:~:::£::$“:~212~2 [l No Data Option MAx v
| RN n
This select the layer stress of layer 1 R \;‘\g\\ PN T N DESIGN CYCLE ©
of the composite laminate :::i:“‘li::‘\"::::?_:::? LRI = i Domain -
SRR R N SUBCASE 1
. o DSyt Uy Sy S g B
Set Display Direction to Yes ==l Ny Ny gy Ry Display ves y
] Directions
The fringe plot is displayed ) Ry Maximum and Minimum
Maximum  2.107037E+3 at Element |ID 6000050, Layer 1
X y
. . . . . Minimum  -6.283326E+3 at Element ID 6000830, Layer 1
The Display Directions option is used to
display the 1-2 coordinate system of each |
layer.
Questions? Email: christian@ the-engineering-lab.com h HEXAGON 40



Main Panel -

Camera

Nastran Composite ——
Stress Results -
CQUADS8 and PCOMP

® Center Model !“’ il
Click Front 3ZFit Madel @ ]~
Eal Backaground Color : : : :
Click Fit Model ST
\Ifle,“‘- || v | e
Zoom in to the bottom right corner : : : : =
g g g g g Front Iso 1 v~~~ 1~~~ 1~1~|~
The Display Directions option displays the 1 ©Fren @ Wi 60 bl £ il bt A AR B |2 b
and 2 direction of the composite layer © Rear Wiso2 BEEEE e ER T
The fields available include the layer ~Top Wiso3 | o Bl ol ] 8 5 ol B @
stress in the 1 and 2 directions (X1, “ Bottom W iso 1B S DO s
Y1) and shear stresses (T1, L1, L2) < Left > Right *: d i“ B ::*’*“ EEE
CRotate O Rotate 4
~ .
Tools 5 v~ v~ [+
X1 - Normal-1 -
= “HE HE O
vlv wr [ e [
T Soo iE Model Display Pane
T1 - Shear-12
L1 - Shear-1Z EYFEM Label @
L2 - Shear-2Z
Results
y
X1 — Normal-1 o, X
Y1 — Normal-2 o,
T1 - Shear-12 e
Questions? Email: christian@ the-engineering-lab.com u HEXAGON 41
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Nastran Composite
Stress Results -
CQUADS8 and PCOMP

The X1 (o,) layer stresses for layers 1, 2, 3
and 5 are displayed

Layer stresses, strains and failure
indices are calculated at the midplane
of the layers.

Layer 1 (45°)

Layer 3 (-45°)

Questions? Email: christian@ the-engineering-lab.com

Layer 2 (90°)

Layer 5 (0°)

HEXAGON

Technology Partner




—

Main Panel -

ull L

-5149516E+2
-1.039349E+3.

X1 - Nermal-1

-1.563747E+3

-208stasEss  _ooae
System

-2.612542E+3

Max/Min
Option

Nastran Composite
Stress Results -
CQUADS8 and PCOMP

DESIGN_CYCLE 0
Domain
SUBCASE 1

Display
Directions

Yes v

Maximum and Minimum

Model Display Panel

[w ETCYN I Y Reset Table

The Display Directions option is useful for
determining the order of the layers. Layers

are numbered in ascending order along the

A+Z

Display i
Property Prapgrty Display = Display Lager GPlé\’ Color of Displ-g Wireframe
+z direction. oo ||[[seare ]| = T ) [e ||[ o2 || oen ||[ oo v v
2 @ o o0& @B oe o0&
For comparison, the actual layer Layer 4 LE
thicknesses are displayed via the Model il LA L S ——
Display Panel. 2 w -
3 -45° [ ]
4 45 [ ]
5 o
[ a5° | ]
7 o
8 45° [ ]
9 o
10 0
. . 1 a5 | ]
* Layer stresses, strains and failure Layer 1 ,2 .
indices are calculated at the midplane | ﬁ o
14 45 [ ]
of the layers. s ) =

Developed by The Engineering Lab

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 43
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Post-processor L4

Select the first maximum label
Element ID 6000050, Layer 22

Spectrum L TENENEL LSS | & Display Shape Plot
5.674558E+3
@ 5.322833E+3 Fringe Plot
4.97T1107VE*3  pataset ~ ELEMENTAL/STRESS/QUADS COMP
4.619382E+3
Field X1 - Mormal-1 w
4.267656E+3
3.915031E+3  Coordinate
System
3.564205E+3
Nastran Composite :
p 2.860754E+3
Stress Results - 2500029+
Layer
2.157303E+3
CQUADS and PCOM P 1.805578E+3
1.453852E+3 -
For Layer, select all layers. This can be done 1.102127E+3 E
with one of the following ways. 7504013+  MaXMin T .
Select multiple rows with the Option
3.986758E+2
mouse.
agos032ER [ DESIGN_CYCLE 0
Or select one layer then press Mo Data SUBCASE 1
CTRL+A on the keyboard.
Display No @ -
. . Directions
Set Max/Min Option to MAX
Maximum and Minimum
Set Display Directions to No y Maximum  5.674558E+3 at Element ID 6000050, Layer 22
. . Minimum  4.695032E+1 at Element ID 6013080, Layer 1
The fringe plot is updated to show the L— x
maximum X1 layer stress for all layers 1 @ =
Maximum :
5.674558E+3 Labels 4
i)

A label is displayed indicating the maximum
response and corresponding element ID
and layer number

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 44



Nastran Beam Force and Stress
Results - CBEAM and PBMSECT




Goal: Display CBEAM element forces

F06 File
0 SUBCASE 1
FORCES IN BEAM ELEMENTS (CBEAM)
STAT DIST/ - BENDING MOMENTS - - WEB SHEARS - AXIAL TOTAL WARPING
ELEMENT-ID GRID  LENGTH PLANE 1 PLANE 2 PLANE 1 PLANE 2 FORCE TORQUE TORQUE
0 6013710
T0T4T1 76 0.000 -1.133888E-02 9.884721E-07 ) -1.114667E-04 -9.309227E-06 4.047441E-03 =-2.465291E-05 0.0
1014547 1.000 -1.089301E-02 3.822538E-05 A A—LC- 300N Of 4—0-4 4440 AL 05 0.0

M2 = 3.822538E-5
M1 = T.133888E-2

M1 = 1.089301E-2
M2 = 9.884722E-7 Ei;;ijiif/
2 3 T

Questions? Email: christian@ the-engineering-lab.com \.‘ HEXAGON
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Goal: Display CBEAM element stresses

F06 File
0 SUBCASE 1
STRESSES IN BEAM ELEMENTS (CBEAM)
STAT DIST/
ELEMENT-ID GRID LENGTH SXC SXD SXE SXF S-MAX S-MIN M.S.-T M.S.-C

0 6013710

4014176 0.000 2.709380E-05 2.195210E-05 [2.194060E-05 |2.708385E-05 2.709380E-05 2.194060E-05

4014547 1.000 2.990706E-05 2.495574E-05 [2.447934E-05 }2+940855E=05—2-000706E=05—2-447034F-05

Ox*®

0x°® = 2.447934E-5

Questions? Email: christian@ the-engineering-lab.com \‘ HEXAGON
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Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

Use the vertical scroll bar to navigate to
section Acquire Dataset

Set Select Dataset to
ELEMENTAL/ELEMENT _FORCE/BEAM

Mark the checkbox for SUBCASE 1 for
DESIGN_CYCLE O

Wait until the status says Acquisition
complete and successful

Acquire Dataset @

Select Dataset

ELEMENTAL/ELEMENT _FORCE/BEAM @ "

Select Domain

bR AEYER O Uncheck visible boxes (& Check visible boxes

Selected = DOMAIN_ID DESIGN_CYCLE SUBCASE
] - 1 -
2 2
3

(4]
=

] 2 0 2
] 3 0 3
] 9 2 1
O 10 2 2
O 1 2 3

@ 10 | 20 | 30

@ Acquisition complete and successful

Questions? Email: christian@ the-engineering-lab.com u HEXAGON

Technology Partner

48



Configure Plots @
e «* Armmow Plot = Marker Plot | @ Display Color Plot R JulEts VR Rt =1ht

Fringe Plot

Dataset ELEMENTAL/ELEMENT FORCE/BEAM
5D - Station distance divided by length

BM1 - Bending moment plane 1
BMZ - Bending moment plange 2 @

Nastran Beam Force

TS1 - Shear plane 1
and Stress Results - feq T2 Shoarpianc?
CBEAM and PBMSECT TG - ot Toree

Use the vertical scroll bar to navigate to

section Configure Plots Coordinate
. . . System
Click Display Shape Plot to hide the
deformation DESIGN CYCLE 0
Domain

SUBCASE 1

Set the following fields:
BM1

BM2
TS1
TS2

Click Arrow Plot

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 49
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Main Panel = Model Display Panel

Flle Upload @ OHide Al T Reset Table
¥ File Upload
Display
Detail
Camera Property Display Display  Layer GPLY Colorof Display Wireframe
MName Property ID = Color Elements Wireframe N ID” THETA  Detail Detail =

@ First Person Sear Search 5 v vl s 5 Se Sear ~ A

Nastran Beam Force
and Stress Results - = 0c E zH o o
CBEAM and PBMSECT R

B O
LY I
Click Model Display Panel «x FitModel PBUSH 21 [ O
&l Background Calor FCOMP 11 - 0 0
Click Hide All
View 1 45° s O O
2 s N O O
@® Front Wisoi 3 -45° ] O
® Rear Wiso2 4 450 0 0
A~ Top Wisoz . o 0 0
~ Bottom W is0 1B
6 45° O O
< Left > Right _
7 o ] O
CRotate | <2 Rotate - 5 . 0O 0
Tools g o O O
10 o ] O
FEM Label - - . = =

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 50
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Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

Use the search bar to search for: pbmsect

Mark the indicated checkboxes for
PBMSECT 5

This will display the line element
and the arbitrary beam cross section
defined with CBEAM and PBMSECT
entries

Click Reset Table

This will reset the table search

Click Iso 1 (Isometric 1 View)
Click Fit Model

Click Post-processor

The PBMSECT 5 entry is used by only one
CBEAM element, so only one element is
displayed.

Model Display Panel

O Hide All Y Reset Tahlee

Display
Detail
Main Panel = Property ~ Property Display Display Layer GPLY Colorof  Display = Wireframe
. Name D~ Color Elements Wireframe i ID T | THETA Detail Detail =
Misc.
@ pbmses Searc Se v hd Se Se Sea Searc i v
® Center Model B2 o= ol [ E o o
% Fit Model @ B
& Background Color
PBMSECT 4 [ ] (] @ O
View PBMSECT 5 [ Il O
PEMSECT 1 I il f O I
@ Front Wiso1
@ Rear Wisoz
~Top 103 . 100 200 500 1000
“ Bottom Wiso 1B
< Left > Right

C Rotate | ¥ Rotate

Tools

£= Model Display Panel

FEM Label

Results

Optimization

-3 Shane M J\

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 51

Technology Partner




Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

The moments are displayed at the neutral
axis of the beam cross section.

The shear forces are displayed at the shear
center of the beam cross section.

Questions? Email: christian@ the-engineering-lab.com

!.4

HEXAGON
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Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

Zoom in very closely to the arrows.

The arrows and labels are purposely
very small to avoid interference with

the arrows and labels of adjacent
elements.

The moments are displayed at the neutral
axis of the beam cross section.

The shear forces are displayed at the shear
center of the beam cross section.

M2 = 3.822538E-5 <:)

ML = 1.08 1E-2

V1 = 1.114667E-4

®

M1 = %% 133888E-2 V2 = 9.309227E-6

M2 = 9.884722E-7

V2 = 9.309227E-6

J\ V]l = 1.114667E-4

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 53
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Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

Use the vertical scroll bar to navigate to
section Acquire Dataset

Set Select Dataset to
ELEMENTAL/STRESS/BEAM

Mark the checkbox for SUBCASE 1 for
DESIGN_CYCLE O

Wait until the status says Acquisition
complete and successful

Acguire Dataset @

Select Dataset

ELEMENTAL/ISTRESS/BEAM @ w

Select Domain

hEEEERENEN O Uncheck visible boxes (& Check visible boxes

Selected - DOMAIN_ID DESIGN_CYCLE SUBCASE
0 - 1 -
2 2
3

a
=)

O 2 0 2
] 3 0 3
] g 2 1
] 10 2 2
] 1 2 3

@ 10 | 20 | 50

© Acquisition complete and successful

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Caonfigure Plots @

& Arrow Plot e MERERPIBE] @ Display Color Plot e dalE g et )

Fringe Plot

Dataset ELEMENTAL/STRESS/BEAM

SD - Stafion distance divided by length
XC - Longitudonal Stress or Strain at Point C

Nastran Beam Force 0 Longtudons Suess orSvan P2 (3)

and Stress Results - Felg X Lonoludonal Sress or S

MIN - Minimal Stress or Strain

CBEAM and PBMSECT MSC - Marginof Safely n Compression .

Use the vertical scroll bar to navigate to Coordinate

section Configure Plots System

Click Display Shape Plot to hide the — DESIGN_CYCLE 0
deformation SUBCASE 1

Set the following fields:
XC

XD
XE
XF

Click Arrow Plot

Technology Partner
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Spectrum

Main Panel - 2.990706E-5
. 2.940915E-5
File Upload 2 891125E-5
2.841335E-5
B File Upload 2.791544E-5
2.741754E-5
Camera
2.691964E-5
7y 2.642173E-5
@ First Person 2 5023B3E-5
Nastran Beam Force 25423653
2.492802E-5
and Stress Results - SN 2 as5012E 3
CBEAM and PBMSECT
3IFit Model 5 343431E-5
Click Iso 1 (Isometric 1 View) S 229364185
View 'y 2.243851E-5
Zoom in to the indicated region 2. 184060E-5
@ Mo Data
Beam stresses are output and displayed at © Front Wisot
the points C, D, Eand F ® Rear Wiso2
A Top Wisoz2 @
~ Bottom Wiso 1B v \
< Left > Right i\
CRotate | O Rotate A
Tools

= Model Display Panel

FEM Label z

X ¥

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 56
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Nastran Beam Force
and Stress Results -
CBEAM and PBMSECT

Zoom in very closely to the arrows.

The arrows and labels are purposely
very small to avoid interference with
the arrows and labels of adjacent
elements.

The direction of the arrows indicate the
stresses are in tension or compression.

The stresses are in tension if the
arrows point away from each other.

The stresses are in compression if
the arrows point towards each
other.

Main Panel

Ox°©

Questions? Email: christian@ the-engineering-lab.com

!.4

HEXAGON

Technology Partner

2.447934E-5
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Nastran CBUSH Force Results -
CBUSH and PBUSH




Goal: Display CBUSH element forces

FO06 File
0 SUBCASE 1
FORCES IN BUSH ELEMENTS (CBUSH)
ELEMENT-ID FORCE-X FORCE-Y FORCE-7 MOMENT-X MOMENT-Y MOMENT -7,
6000009 ~1.869496E+02 1.562642E+02 -1.738190E+02 6.496129E-03 -3.545466E+03| 1.012724E+03

MZ = 1.012727E+3

1 éi::nz;i?a%:)amng, Field MZ M Z — 1 ) E] ]_ 2 ? 2 ? E+3

1.01272TE+3
Element 6000009, Field MZ

A

FZ = -1.73B190E+2

\ T1. 562648642

-n
=
1

MY = .545467E+3

Questions? Email: christian@ the-engineering-lab.com \‘ HEXAGON
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Main Pane! - Model Display Panel

Misc.
@ O Hide All Y Reset Table@
@® Center Model .
% Fit Model Display
Detail
Cal Background Color Property Display ~ Display Layer GPLY Colorof Display Wireframe
MName Property ID = Color Elements Wireframe N ID” THETA  Detail Detail =
View

Nastran CBUSH Force sear ||| searcn s v s ]ls][se! sear v .
Results - CBUSH and OFent | | Mo = 0g 0@ zE oe ol
PBUSH

® Rear Wisc2 E

A Top Wiscs PBUSH 101 [ | O
Click Model Display Panel ~ Bottom Wiso18 PBUSH 201 B O
< Left ¥ Right A P — 0 0
Click Hide All
C Rotate D Rotate 1 45 e O O
Click Reset Table 2 90° Bl O O
Tools
3 -45° O O
4 -45° ] [
i= Model Display Panel
5 0° O O
FEM Label
6 45° s O O
Results ; o . 0
8 45° EE U O
B post-processor 9 o 0 O
Optimization 10 0° O O
11 -45° ] [ -
- = — —i A

132 Shape

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 60
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Nastran CBUSH Force
Results - CBUSH and
PBUSH

Mark the indicated checkboxes for
PBUSH 101

Click Iso 1 (Isometric 1 View)

Click Fit Model

The elements configured via CBUSH and
PBUSH entries are now visible

Main Panel -

Misc.
® Center Model
% £ Fit Model
Edl Background Color
View
@ Front Wiso1 :
@ Rear i lso 2
 Top Wisc3
“ Bottom Wisc 1B
< Left > Right

C Rotate | O Rotate

Tools

i= Model Display Panel

FEM Label

Results

B post-processor

Optimization

:& Shape

Model Display Panel

Property
| § Name Property ID =
Sear Search
PBUSH 11
PBUSH 21
PCOMP 11

"®

Questions? Email: christian@ the-engineering-lab.com u

Display Display La!er GPI;Y

Color Elements Wireframe

-
- @
Hl U O
1
|
HEXAGON

Technology Partner

THETA

45°

L

O Hide Al Y Reset Table

Display
Detail

Color of Displa;' Wireframe

Detail  Detail =
Sear hd A

=B oe oe

61



Main Panel - Acquire Dataset@ N

Misc.
Select Dataset
® Center Model ELEMENTAL/ELEMENT_FORCEMBUSH @ hl
1 Fit Model
Eal Background Color Select Domain
View

Nastran CBUSH Force
Results - CBUSH and orn | [ Do

b JEEEEREN N O Uncheck visible boxes [E Check visible boxes

P B U S H ® Rear 10 2 Selected = DOMAIN_ID DESIGN_CYCLE SUBCASE
ATo Wisoz " .
g 0 1
Click Post-processor Vv Bottom Wiso 18 2
< Left > Right 3
Use the vertical scroll bar to navigate to . .
section Acquire Dataset C Rotate | D Rotate
(a) 1 0 1
Set Select Dataset to Tools
ELEMENTAL/ELEMENT _FORCE/BUSH O 2 0 2
Mark the checkbox for SUBCASE 1 for i Model Display Panel ] 3 y 3
DESIGN_CYCLE O I FEM Label
CJ 9 2 1
Wait until the status says Acquisition Results
complete and successful ] 10 2 .
CJ 11 2 3

W post-processor

Optimization —

@ 10 | 20 | &0

@ Acquisition complete and successful

-3z Shane

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 62
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Configure F’Iots@
e «" Ammow Plot PSS MERErPIat | @ Display Color Plot e ]ENENETE ==

Fringe Plot

Dataset ELEMENTAL/ELEMENT_FORCE/BUSH

FX - Force x
FY - Force y
FZ - Force z

Nastran CBUSH Force oo (3
Results - CBUSH and
PBUSH P

Coordinate
Use the vertical scroll bar to navigate to System

section Configure Plots

DESIGN_CYCLE 0O
Domain

Click Display Shape Plot to hide the
deformation

SUBCASE 1

Maximum and Minimum

Set the following fields: Maximum  1.012724E+3 at Element 6000009, Field MZ
FX Minimum  -5.025716E+3 at Element 6000006, Field MY
FY 4 ~
Fz Maximum : @
Labels
MX N M
3
MY B
1 s
MZ Minimum g
Labels 4

Click Arrow Plot

Select the first 3 maximum labels

Technology Partner
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IMain Panel - 1.880123E+2 Spectrum
- Element 6000008, Field FX 1.012724E+3

6.303213E+2

File Upload

2.579190E+2
¥ File Upload -1.194835E+2
-4 968860E+2

Camera 1‘7 £91039E+2 -8.742885E+2

Element 6000006, Field MZ -1.251691E+3

: -1.629093E+3
& First Person

Nastran CBUSH Force 2 006406E+3

Misc. -2,383898E+3

Results - CBUSH and 2.761301E+3

-3.138703E+3

® Center Modsl
P B U H -3.516106E+3

31 Fit Model
-3.893508E+3
. .. . [al Background Color
Zoom in to the indicated region -4.270911E+3
-4 648313E+3
View
-5.025T16E+3
No Data
@ Front Wiso1
@ Rear Wiso2
A Top Wiso3
w Bottom Wi=ciB
< Left > Right
+
C Rotate | O Rotate 1.012724E+3 )
Element 6000009, Field MZ
Tools

i= Model Display Panel

FEM Label .

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 64
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GRID 4000122

Nastran CBUSH Force
Results - CBUSH and
PBUSH

As you zoom in, note that this CBUSH CBUSH &000009 I
element is used to connect two grids
(nodes). The FEM Label Tool was used to

display the element and grid IDs. GRID 4000123 @

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 65
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Nastran CBUSH Force N
Results - CBUSH and MZ = 1.012724E+
P B U S H 1.012724E+3

Element 6000008, Field MZ

1
The label indicates the maximum response

value and corresponding element ID and
field name

For force along the x-axis (FX) of the CBUSH

element coordinate system (ECS), the sign

is negative. The sign of the force does NOT

always indicate tension or compression.

Instead, use the displayed arrows to

determine if the force is tension or FZ = -1.738190E+2
compression. In this case, the arrows point

towards each other and indicate the force

is compression. .l

For force along the z-axis (FZ) of the CBUSH @
ECS, the sign is negative, but the arrows
point away from each other. The force is
tension.

If the default method of inspecting the
model is not suitable for inspecting the

CBUSH element forces, consider using \‘1
the First Person option. FY = 1.562642E+2

Main Panel @
MY = ¥3.545467E+3
Camera F){ = = 496E+2

@ First Person )\

'¢' Enter Controls X ¥

Questions? Email: christian@ the-engineering-lab.com ¥+ HEXAGON 66
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CBUSH 1T e MZ = 7.691939E+2 CBUSH
6000008 | 6000006

FZ = 1.352268E+1

FZ = 1.837464E+2

|

Nastran CBUSH Force e
Results - CBUSH and R e
PBUSH

Sy
FY = 8.316570E+1

MY = .025716E+3

The forces for the other CBUSH elements
are displayed.

CBUSH CBUSH
6000009 6000007

MZ = -1.828942E+3

l

FZ = -2.345013E+1

MZ = 1.012724E+3

FZ = -1.738190E+2
// e
FX = -1.269494E+2 FY = 73.165608E+2
FX = -1.869496E+2 Fr 1562642642 \!
\- X = 76E-2 my = M 363163643
MX = 6.496136E-3 wy = M sasa67e43

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 67
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CBUSH Force
Output to CSV

Upload the H5 file to the HDF5 Explorer
(not shown)

Select dataset
ELEMENTAL/ELEMENT _FORCE/BUSH

Unmark the checkbox Auto Execute
Set Specify Entities to All

Click Acquire Dataset

The web app acquires the forces for all
CBUSH elements

Click Download CSV

The downloaded CSV file maybe opened in
Excel or Python for future hand calculations

SOL 200 Web App - HDF5 Explorer  Acquire Dataset ~ Plots Browser ~ Combine Plots  Last Plot Added Home
Acquire Dataset Session ID: 7016 & HDF5
D
Select Dataset = Acquired Dataset i create Piot | 7 Reset Fiterg | & Download CSV < >
ELEMENTAL/ELEMENT FORCE/BEAM ELEMENTAL/ELEMENT_FORCE/BUSH -ALL
ELEMENTAL/ELEMENT_FORCE/BUSH EID FX FY Fz Mx MY Mz SAMPLE DOMAIN_IC
ELEMENTAL/ELEMENT_FORCE/FAST
ELEMENTAL/ELEMENT_FORCE/QUAD4 C Element
ELEMENTAL/ELEMENT FORCE/QUADS identification Membrane force in Membrane force in Bending moment in
CLCMCMTA L IC CRACM T CAnNAC TOLAN number Force x Force y Force z x ¥ z-direction Mame of H5 File** Domain identi
. . 6000006 = model -
Specify Entities 8000007
ALL 6000008
6000008 .
Element identification number (EID) comnodl
Examples: 6000008, 6000007, 6000008, etc. 6000006 125.38677215576...  83.16570281982422  183.74644470214...  0.0208055603656...  -5025.7158203125 760.1030086014062  modl 1
BO0000T -126.44043237304 .. | -316.560701015625 = -23.450128555207..  0.0164017565548..  -3360.1628417068.. -1B20.0415283203..  model 1
] Auto Execute
6000008 188.0122528076172 B - 08 X
000008 1550406001072 Insert  Pa Formulas  Data Signin £ Share
[ Select Domains - X[ =—ms. = |Geesl - FZ Conditional Formatting = &= Insert = 2 = A? p
6000014 132.1404266357422 0 B - $ - 9% [ Formatas Table~ X Delete ~  [¥]~ z !
Paste B I U=~ &« &'A' ===== E_ om0 et Sort & Find &
e o [T =S==EE o [ Cell Styles - ElFormat~ L * Fiter~ Select -
Acquire Dataset @ 6000015 -137.3411407470703  Cipoard Font & Alignment G Number Styles Cells Editing ~
BO00016E B6.4601162109375 Al - 5 Dataset: ELEMENTAL/ELEMENT _FORCE/BUSH Ad
6000017 81.268402000600...  A—B | | ¢ | b | E | F 6 | o | v 4 | K |t | M N o |
© Acquisition complete and successful 1 |pstaset: B eVENTAL/ELEMENT.FORCE/BUSH
STTTETS P 2 D FX FY Fz MX MY Mz SAMPLE DOMAIN_SUBCASE STEP ANALYSIS TIME_FREI EIGI MODE
3 |[ElementiiForce x Force y Force z Membran Membran Bending n Name of F Domain ic Subcase n Step numl Analysis t Time, frecImaginary Mode nun
000007 B — 4 6000006 125.3868 83.1657 183.7464 0.020806 -5025.72 769.1939 model 1 1 0 1 0 0 0
5 6000007 -126.449 -316.561 -23.4501 0.016402 -3368.16 -1828.94 model 1 1 0 1 0 0 0
IO iRE0izaszeoTes O 6000008 188.0123 77.13032 1352268 -0.0285 -3730.61 -6.10904 model 1 1 o 1 0 o 0
7 6000009 -186.95 156.2642 -173.819 0.006496 -3545.47 1012.724 model 1 1 0 1 0 0 0
P— 186 6485002157 8 6000014 1321404 -199.981 -44.6648 0.00074 -3685.56 1501.261 model 1 1 0 1 0 0 0
9 | 6000015 -137.341 170.0618 225.8021 -0.00795 -1203.08 -1208.24 madel 1 1 o 1 0 o 0
I 13z 14042663574 10 6000016 86.46912 3811184 -146.611 0.014054 -3046.13 -2645.56 model 1 1 0 1 0 0 0
11 6000017 -81.2684 -351.199 -34.5261 0.004712 -2996.82 2297.517 model 1 1 0 1 0 0 0
P— 137 3499407470703 12 6000006 -125.387 -83.1657 -183.746 -0.02081 5025.716 -769.134 model 2 2 o 1 0 o 0
13| 6000007 126.4494 316.5608 23.45013 -0.0164 3368.163 1828.342 model 2 2 0 1 0 0 0
TG TR 14| 65000008 -188.012 -77.1309 -13.5227 0.028503 3730.606 6.109043 model 2 2 0 1 0 0 0
15 6000009 186.9496 -156.264 173.819 -0.0065 3545.467 -1012.72 model 2 2 o 1 0 o 0
16 6000014 -132.14 199.9807 44.66481 -0.00074 3685.564 -1901.26 model 2 2 0 1 0 0 0
17| 6000015 137.3411 -170.062 -225.802 0.007347 1203.082 1808.242 model 2 2 0 1 0 0 0
18 6000016 -86.4691 -381.1128 146.6112 -0.01405 3046.131 2645.565 model 2 2 o 1 0 o 0+
acquired_dataset (O] [ | [»]
Ready BH F -——8F—+ 100%
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CBUSH Force
Output to CSV
with Python

Alternatively, Python may be used to write out
the CBUSH element forces to a CSV file. Refer
to the Python script shown to the rig

import hb5py

# Necessary for H5 files generated with MSC Nastran 2021 and newer. MSC
Nastran 2021 and newer supports new compression methods, so the plugin is
necessary to access H5 files in different compression methods

import hdf5plugin

# Comments:
# A list of datasets is available in:
# 1. http://web.mscsoftware.com/doc/nastran/2018/release/DataType.html
# 2. The nastran documentation directory, e.g.
/msc/MSC_Nastran Documentation/2021.4/doc/relnotes/v20214/DataType v20214.h
tml
def write dataset to csv file(path _of h5 file, dataset_name,
name_of csv_file):
file = hSpy.File(path of h5 file, 'r')

# Recover the DOMAINS dataset and index it
# The DOMAINS dataset contains information about the SUBCASE,
TIME FREQ EIGR, etc.
dataset domains = file['/NASTRAN/RESULT/DOMAINS']
dataset original domains_in list form = dataset_domains[...].tolist()
dataset_domains_index = ['dummy element a', 'dummy element b']

for line in dataset original domains_in list form:
dataset_domains_index.insert (line[0], line)

# Recover the dataset of interest
datasetl = file[dataset name]

dataset_original = datasetl

# Column names

# Take the column names from the H5 file (type: tuple), convert to a
python list (type: list), and

# generate a string to add to the CSV file

column_names_domains = dataset domains.dtype.names
column_names_domains = list(column names_domains)
column_names = datasetl.dtype.names
column_names = list(column_names)
name_of last column = column_names[len(column_ names) - 1]
column_names = ', '.join(column_names)
column_names = column names + ', ' + ', '.join(column_names_domains)
# Determine if there are SUBCASEs (DOMAINS) to add
attach_domains = False
if name_of last column == 'DOMAIN ID':

attach_domains = True

# Begin adding the data to the CSV file

text file = open(name_of csv_file, 'w', encoding='utfg',
errors='replace')

text file.write(column names + '\n'")

Questions? Email: christian@ the-engineering-lab.com

for line in datasetl:
# Convert tuple to string
# tuple to list, use list(line)
# list of floats to list of strings, use str(x) for x in list(line)
# list to string of comma separate values, use ','.join()
outgoing string = ', '.join(str(x) for x in list(line))

# If this dataset has corresponding DOMAINs (SUBCASE,
TIME FREQ EIGR, etc.), then associate
# the information
if attach domains is True:
domain_id = line[len(line) - 1] # The DOMAIN ID is in the last
column of the dataset of interest

line _in domains = dataset domains_ index[domain_ id] # Recover
the corresponding DOMAIN from the indexed list dataset domains_index

outgoing string domain = ','.join(str(x) for x in
list(line_in domains)) # Convert tuple to string

outgoing string = outgoing string + ',' +

outgoing string domain # Create a line to add to the CsV file

# Replace any brackets
outgoing string = str.replace(outgoing string, ']', ''")
outgoing string = str.replace(outgoing string, '[', ''")

# Add a new line character to force a separate line
outgoing string = outgoing string + '\n'

# Add the line to the CSV file
text file.write(outgoing string)

# Close the file
text file.close()

if name == ' main ':
What does this script do?
This script writes out all the CBUSH element forces to a CSV file

1. Change argument 1 to point to your H5 file
2. Execute this python script
3. The CSV file is written to the python working directory
# Use print(os.getcwd()) to display the path of the working
directory
write dataset to csv_file('/home/usera/Downloads/model.h5",
' /NASTRAN/RESULT/ELEMENTAL/ELEMENT FORCE/BUSH', 'cbush element forces.csv')

#
#
#
# Instructions
#
#
#
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Nastran CFAST Force Results -
CFAST and PFAST




Goal: Display CFAST element forces

FO06 File
0 SUBCASE 1
FORCES IN FASTENER ELEMENTS (CFAST)
ELEMENT-ID FORCE-X FORCE-Y FORCE-Z MOMENT-X MOMENT-Y MOMENT-Z
6000002 1.349132E+03 ~9.423671E+02 1.448617E+03 -5.632881E-02 7.722330E+04 2.026070E+04

MZ = 2.026066E+4
2.026066E+4

| Element 6000002, Field MZ ’
FZ = 1.448617E+3
/

\.
FY = -9.423666E+2

, MY 7.722333E+4
J\ Element 6000002, Field MY

Questions? Email: christian@ the-engineering-lab.com \‘ HEXAGON
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Main Panel = Model Display Panel

Flle Upload @ OHide Al T Reset Table
¥ File Upload
Display
Detail
Camera Property Display Display  Layer GPLY Colorof Display Wireframe
MName Property ID = Color Elements Wireframe N ID” THETA  Detail Detail =

Nastran CFAST Force @ st rersen sear ||| searcn s v el|s || s]]se|]| sear v .
Results - CFAST and = oe 0@ sH ol o
P FAST (® Center Modsl PBUSH 101

B O
LY I
Click Model Display Panel «x FitModel PBUSH 21 [ O
&l Background Calor FCOMP 11 - 0 0
Click Hide All
View 1 45° s O O
2 s N O O
@® Front Wisoi 3 -45° ] O
® Rear Wiso2 4 450 0 0
A~ Top Wisoz . o 0 0
~ Bottom W is0 1B
6 45° O O
< Left > Right _
7 o ] O
CRotate | <2 Rotate - 5 . 0O 0
Tools g o O O
10 o ] O
FEM Label - - . = =

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 72
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Main Panel - Model Display Panel

File Upload =
O Hide All Y Reset Table

¥ File Upload ‘
Display
Camera Detail
Property Pmpgrtmr Display Display La;_rer GPI;Y Color of Displa}f Wireframe
Name D~ Color Elements Wireframe N D~ THETA Detail Detail ~
@ First Person
@ pfast Searc Se hd il Se Se Sea Searc hd hd

Nastran CFAST Force sE oc oo
Results - CFAST and S

PFAST 6000000 U U
21 Fit Maodel
PFAST 6000001 B O (]
[l Background Calor
PFAST 6000002 B O ]
Use the search bar to search for: pfast View
PFAST 6000003 [ ] O O
Mark the indicated checkboxes
® Front Wiso1 ‘
Click Iso 1 (Isometric 1 View) @ Rear Wiso2
A~ Top Wisoz
Click Fit Model v Bottom =018
< Left > Right
The elements configured via CFAST and
PFAST entries are now visible GRotate | O Rotate @
Tools
EYFEM Label -
z
X ¥

Technology Partner
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Acguire Datasst @ -

Main Panel -
Misc.
Select Dataset
® Center Model ELEMENTAL/ELEMENT_FORCEFAST @ v
1 Fit Model
Ed Background Color Select Domain
View
Nastran CFAST Force A TR O Uncheck visible boxes (& Check visible boxes
= @® Front Wisoi
Res u |tS C FAST an d o . Selected = DOMAIN_ID DESIGN_CYCLE SUBCASE
Rear Iso 2
P FAST A Top Wiso3 0 A 1 A
Click Post-processor V Bottom Wiso 18 2 2
< Left > Right 3
Use the vertical scroll bar to navigate to - -
section Acquire Dataset C Rotate | D Rotate
@ 1 0 1
Set Select Dataset to Tools
ELEMENTAL/ELEMENT_FORCE/FAST ] 2 0 2
Mark the checkbox for SUBCASE 1 for I= Model Display Panel (] 3 0 3
DESIGN_CYCLE O
_ FEM Label
O 9 2 1
Wait until the status says Acquisition Results
complete and successful s O 10 2 2
OJ 11 2 3

W post-processor

Optimization

@ 10 | 20 | 50

@ Acquisition complete and successful

-3z Shane

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 74
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Nastran CFAST Force
Results - CFAST and
PFAST

Use the vertical scroll bar to navigate to
section Configure Plots

Click Display Shape Plot to hide the
deformation

Set the following fields:
FX

FY
FZ
MX
MY
Mz

Click Arrow Plot

Select the first 3 maximum labels

Questions? Email: christian@ the-engineering-lab.com

Configure Plots :

«" Arrow Plot s mEmker Plot] @ Display Color Plot el el s EVEE =

Fringe Plot

Dataset ELEMENTAL/ELEMENT_FORCE/FAST

FX - Force x -
FY - Force y

FZ - Force z @

MX - Membrane force in x

MY - Membrane force in y

Field MZ - Bending moment in z-directicn
-
&
Coordinate
System
DESIGN_CYCLE 0
Domain

SUBCASE 1

Maximum and Minimum
Maximum  7.722330E+4 at Element 6000002, Field MY

Minimum -5.8973484E+4 at Element 6000000, Field MZ

Technology Partner

O :
Maximum :
Labels a .
5
- &
1 s
Minirmum 2
L 3
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Main Panel -

File Upload Spectrum
7.722330E+4
6.666342E+4

B File Upload 6.010354E+4
5.154365E+4

Camera
4.298377E+4
3.442388E+4

@ First Person 2 58G400E+4
Nastran CFAST Force 173041143

Misc.

B.744230E+3
RESUltS » CFAST aﬂd 1.643462E+2
P F AST @ Center Model -8.375538E+3
=2 Fit Model 3.214180E+4 -1.693542E+4
Element 6000001, Field MZ 2.549531E+4

. .. . [l Background Color
Zoom in to the indicated region -3.405519E+4

Wiew -4.261508E+4
-5.11T496E+4
-5.973484E+4

® Front Wiso1 No Data
@ Rear Wiso2

A~ Top Wiso3
~ Bottorn Wiz 1B

< Left > Right

T.722330E+4
C Rotate | O Rotate Element 6000002, Field MY
Tools

i= Model Display Panel

FEM Label

Technology Partner
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GRID 4000065

Nastran CFAST Force
Results - CFAST and
PFAST

As you zoom in, note that this CFAST

element is used to connect two grids [ CFAST 6000002 (PFAST 6000002)

(nodes). The FEM Label Tool was used to

display the element and grid IDs. @

J\ GRID 4000065

Questions? Email: christian@ the-engineering-lab.com u HEXAGON

Technology Partner



Spectrum
T.722330E+4

MX = -5.632881E-2

6.866342E+4
6.010354E+4
5.134365E+4
4.298377E+4
3.442388E+4

2.586400E+4
1.730411E+4
B.744230E+3
1.843462E+2

Nastran CFAST Force
Results - CFAST and
PFAST FX = 1.349132E+3

-8.373538E+3
-1.693542E+4
-2.549331E+4

-3.403319E+4
-4.261308E+4

The label indicates the maximum response
value and corresponding element ID and
field name

-5.117496E+4

-5.973484E+4
—_ Mo Data
For force along the x-axis (FX) of the CFAST @ MZ = 2.0260/0E+4
element coordinate system (ECS), the sign 2.026070E+4 '
is positive. The sign of the force does NOT Element 6000002, Field MZ
always indicate tension or compression. _
Instead, use the displayed arrows to Fi/_'-l -448617E+3
determine if the force is tension or

compression. In this case, the arrows point
away from each other and indicate the
force is tension.

\
FY = -9.423671E+2

MY = ™ 7.722330€+4 1
Element 6000002, Field MY

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 78
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MX = 3.402625E-1

CFAST
6000003

FX = 1.938559E+2

Nastran CFAST Force /
Results - CFAST and - 24
P FAST z FY\=“-'5 .452853E+3

X ¥ MY = -1.247218E+4

The forces for the other CFAST elements
are displayed.

MX = -5.632881E-2

CFAST
6000002

FX = 1.349132E+3

MZ = 2.026070E+4

2.026070E+4
Element 6000002, Field MZ

FZ = 1.448617E+3
—

FY = -9.423671E+2

2
MY = % 7722330844
Element 6000002, Field MY
X

Y

Questions? Email: christian@ the-engineering-lab.com

MX = 6.003259E-1

FX = -1.228292E+3

MZ = .973484E+4

FZ/:‘;].444389E+3
<

. FY ™. 550764643

* v MY = -24.208571E+4

MX = 6.307766E-1

FX = -1.233641E+3

MZ = 3.214180E+4

3.214180E+4
Element 6000001, Field MZ

FZ = 7.0507648+3
<
Fy o1.310588E+4

.
/L \MY\=5.650292E+4

X Y

Technology Partner
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CFAST Force
Output to CSV

Upload the H5 file to the HDF5 Explorer
(not shown)

Select dataset
ELEMENTAL/ELEMENT _FORCE/FAST

Unmark the checkbox Auto Execute

Set Specify Entities to All

Click Acquire Dataset

The web app acquires the forces for all
CFAST elements

Click Download CSV

The downloaded CSV file maybe opened in
Excel or Python for future hand calculations

SOL 200 Web App - HDF5 Explorer  Acquire Dataset  Plots Browser ~ Combine Plots  Last Plot Added Home
Acquire Dataset Session ID: 7016 &% HDF5
0
Select Dataset = Acquired Dataset il Create Plot | T Reset Fi < >
ELEMENTAL/ELEMENT FORCE/BEAM - ELEMENTAL/ELEMENMT_FORCEFAST - ALL
ELEMENTAL/ELEMENT_FORCE/BUSH ED FX FY £z MX MY Mz SAMPLE DOMAIN_IC
ELEMENTAL/ELEMENT_FORCE/FAST
ELEMENTAL/ELEMENT_FORCE/QUAD4 | Element
ELEMENTAUELEMENT_FORCEJ’QUADB identification Membrane force in Membrane force in Bending moment in
CLERACAETAL ICL CRACA T C A ITrLA n number Force x Force y Force z X ¥ z-direction Mame of HS File** Domain identi
) » 6000000 model
Specify Entities 000001
ALL 6000002 @
6000003 _ ~
Element identification number (EID) monnond
Examples: 6000000, 6000001, 6000002, etc. 6000000 -1228.2021142578... | -0550.763671875 -7444_3B86T1875 0.600325882434845  42085.7100375 -50734.84375 madel 1
@ 6000001 -1233.6412353515... -13105.8837890625 -7030.76416015625 0.6307766437530. .. -36502 01796875 32141.80078125 model 1
] Auto Execute 0 x
6000002 1340.1318355375 =
Page Layout Formulas Data e wha ant to d in £ Share
[ Select Domains 6000003 193.8550112548828 ﬂ-D % [Catbn T & x === General - EEConditional Formatting - @ Insert ~ | 3 - %‘Y p
pane g - - $ - 9% » [FrormatasTable- ExDelete ~ [¥]~ o s
6000003 151048103350375 PN ¢ B L U~ Z- O-A- === B 55 2 Cell Stytes - i Format~ | €~ Fiter - Select -
Clipboard & Font = Alignment 5 Number Styles Cells Editing ~
6000005 178.5144500732422
a T33 ~ . A0 v
6000010 2368 254638671875
A A | B | G | D | E | F | G | H | 1 | J | K | L | M | N | ]
8000011 2003.14000234375 1 |Dataset: ELEMENTAL/ELEMENT_FORCE/FAST
o ACqUiSitiOn complete and successful 2 |EID FX FY FZ MX MY MZ SAMPLE DOMAIN_SUBCASE STEP ANALYSIS TIME_FREIEIGI MODE
6000012 1973.3665771484, . 3 |ElementiiForce x Force y Force z  Membran Membran Bending n Name of k Domain ic Subcase n Step numl Analysis t Time, frec Imaginary Mode nun
4 | 6000000 -1228.29 -89550.76 -7444.39 0.600326 -42085.7 -59734.8 model 1 1 o 1 o 0 o
£000013 1801.2244873046. 5 | 6000001 -1233.64 -13195.9 -7050.76 0.630777 -36502.9 321418 model 1 1 0 1 0 0 0
6 | 6000002 1349.132 -942.367 1448.617 -0.05633 77223.3 20260.7 model 1 1 o 1 o 0 o
B00001E 2130 1022940218 7 | 6000003 193.8559 -6452.85 4862.624 0.340263 -12472.2 17962.09 model 1 1 0 1 0 o 0
8 | 0000004 1551.648 629.1017 442.8423 -0.06012 58209.53 -49585.4 model 1 1 o 1 o 0 o
6000019 345.10778808593. . 9 | 6000005 178.5145 -5362.64 524.3932 0.328909 -8123.26 -28937.5 model 1 1 0 1 0 0 0
10 | 6000010 2368.255 11267.35 -6297.77 -0.05197 34373.32 35731.27 model 1 1 o 1 o 0 o
5000020 3545808084054, 11| 6000011 2093.15 7988549 -4771.32 -0.01568 29944.22 -53492.5 model 1 1 0 1 0 o 0
12| ©6000012 1973.367 B8322.856 5183.815 0.033897 -23786.1 -49369.3 model 1 1 o 1 o 0 o
6000021 _500.53137207031.. 13| 6000013 1891.224 1120271 6820.777 0.060717 -22333.5 27039.29 model 1 1 0 1 0 0 0
14| 6000018 -2130.1 1096.276 -435.714 -0.10776 -33451.9 -2383.29 model 1 1 o 1 o 0 o
6000022 -37 870433807373 15| 6000019 -345.108 -8292.22 4336.857 0.631806 -40143.5 -9028.20 model 1 1 o 1 o 0 o
16 | 6000020 -384.589 1706.069 -1982.02 -0.10541 -44585 -9808.15 model 1 1 o 1 o 0 o
17| 6000021 -590.531 -7148.62 1368.651 0.661331 -39492.9 -14847 model 1 1 o 1 o 0 o
18 | 8000022 -37.8704 -1576.56 1103.675 0.006344 1919.087 -1505.78 model 1 1 o 1 o 0 o
acquired_dataset (1) ® i | [+]
Ready B F -+ 100%

Questions? Email: christian@ the-engineering-lab.com
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CFAST Force
Output to CSV
with Python

Alternatively, Python may be used to write out
the CFAST element forces to a CSV file. Refer to
the Python script shown to the right.

The same script as before is used, but the
name of the dataset is updated to extract
results for CFAST elements. Also, the name
of the CSV file is updated.

import hb5py

# Necessary for H5 files generated with MSC Nastran 2021 and newer. MSC
Nastran 2021 and new supports new compression methods, so the plugin is
files in different compression methods

nec

ssary to acc
import hdf5plugin

Comments:
A list of datasets is available in:
1. http://web.mscsoftware.com/doc/nastran/2018/release/DataType.html
2. The na
/msc/MSC_N
tml
def write dataset to_csv_file(path of h5 file, dataset_name,
name_of csv_file):

= hbpy.File(path _of h5 file, 'r'")

S H 9 S

an documentation directory, e.g.

stran_Documentation/2021.4/doc/relnotes/v20214/DataType v20214.h

# Recover the DOMAINS dataset and index it
# The DOMAINS dataset contains information about the SUBCASE,
TIME FREQ EIGR, etc.
1 _domains = file['/NASTRAN/RESULT/DOMAINS']
_original domains_in list form = dataset domains[...].tolist()
dataset_domains_index = ['dummy element_a', 'dummy element b']

for line in dataset original domains_in list form:
dataset_domains_index.insert (line[0], line)

# Recover the dataset of interest

datasetl = file[dataset name]

dataset_original = datasetl

# Column names
# Take the column names from the H5 file (type: tuple), convert to a

for line in datasetl:
# Convert tuple to string

# tuple to list, use list(line)

st of floats to list of strings, use str(x) for x in list(line)
list to string of comma separate values, use ','.join()

outgoing string = ','.join(str(x) for x in list(line))

1

# If this dataset
TIME _FREQ EIGR, etc.), then
# the information
if attach domains is True:
domain_id = line[len(line) - 1] # The DOMAIN_ID is in the last
column of the dataset of interest
line_in domains = dataset domains_index[domain_ id] # Recover
the corresponding DOMAIN from the indexed list dataset domains_index
outgoing string domain = ','.join(str(x) for x in

(SUBCASE,

list(line_in domains)) # Convert tuple to string
outgoing string = outgoing string + ',' +
outgoing_string domain # Create a line to add to the CSV file
# Replace any brackets
outgoing string = str.replace(outgoing string, ']', ''")
outgoing string = str.replace(outgoing string, '[', ''")

# Add a new line racter to force a separate line

outgoing string = outgoing string + '\n'

# Add the line to the CSV file
text file.write(outgoing string)

# Close the file
text file.close()

python list (type: list), and if name == "' main_':
# generate a string to add to the CSV file # What does this ipt do?
column_names_domains = dataset_ domains.dtype.names # This script writes out all the CFAST element forces to a CSV file
column_names_domains = list(column names domains) #
column_names = datasetl.dtype.n: S # Instructions
column_names = list(column_nam # 1. Change argument 1 to point to your H5 file
name_of last column = column_ names[len(column names) - 1] # 2. Execute this python script
column_names = ', '.join(column_names) # 3. The CSV file is written to the python working directory
column_names = column _names + ', ' + ', '.join(column_names_domains) #+ Jse pript (os getcwd()) +0 display the path of the workipng

# Determine if there are SUBCASEs (DOMAINS) to add
attach_domains = False

directory
write_dataset to_csv_file('/home/usera/Downloads/model.h5"',
'/NASTRAN/RESULT/ELEMENTAL/ELEMENT_FORCE/FAST', 'cfast_element forces.csv')

if name of last column == 'DOMAIN ID':
attach_domains = True

# Begin adding the data to the CSV file

text file = open(name_of csv_file, 'w', encoding='utfs8',
errors='replace')

text file.write(column_names + '\n')

Questions? Email: christian@ the-engineering-lab.com
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End of Tutorial
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Appendix Contents

> Frequently Asked Questions
° Why is the PCH file uploaded to the Viewer?
° What are layers in a PCOMP and PCOMPG entry?
° What are displacement coordinate systems?

Questions? Email: christian@ the-engineering-lab.com 4 HEXAGON
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|
Why is the PCH file | \ /
.

uploaded to the y
Viewer? model.bdf model.pch

-

RBE3 100001005

When a connector element, such as a CFAST PFAST 6000000 10. 0 0 362000. 25100. 17800. 100.+ $ CFAST EID= 6000000
. . . 3% 100001002 4000050 123456
element, is defined, MSC Nastran internall + 1.E+0  1.E+9 xBE
¢ . ‘ . y CFAST 6000000 6000000 ELEM 1032 6000182 4000049 4000050 4000051 * 1.00000E+00 123 10000003 10000004
generates equivalent entries. * 10000005 10000006
*
RBE3* 100001003 4000051 123456
* 1.00000E+00 123 10000007 10000008
Connector Element | Equivalent Entries * 10000009 10000010
*
RBE3* 100001004 10000003 123
CFAST CBUSH, RBE3, GRID * 7.44085E-01 123 1043
* 3.72043E-02 123 1044
* 3.72043E-02 123 1050
CSEAM CBAR, RBE3, GRID * 2.27471E-01 123 1049
*
CWELD CHEXA, RBE3, GRID [.]
GRID* 4000050 2.50000E+01 2.50000E+01
* 1.00000E+02
GRID* 4000051 2.50000E+01 2.50000E+01
q . * 1.02800E+02
The equivalent entries may be output to the GRID* 10000003 2.94311E+01 2.05689E+01
punch file (.pch) via the following bulk data - 1.00000E+02
GRID* 10000004 2.94311E+01 2.94311E+01
entry. * 1.00000E+02
Id t 100 GRID* 10000005 2.05689E+01 2.94311E+01
swldprm,prtsw, * 1.00000E+02
GRID* 10000006 2.05689E+01 2.05689E+01
1.00000E+02
The punch file is uploaded to the Viewer so the [.]
equivalent entries are imported and may be

displayed.
Questions? Email: christian@ the-engineering-lab.com * HEXAGON 85
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A

o~

B Wl
= - B - _..=__._____.____

— "/ ] p

e EE;ES 100001007 CFAST 6000000 (PFAST 6000000)
. I - e e I G| ((/,
Why is the PCH file S [CITTTID N e

T N\ R;E!E31DDUG1DUG N ::_: SN \
uploaded to the ) —

p o CQUADS 6000226 (PCOMP 11)
RBE3 100001003 e /{

, / | T
Viewer? S /

To the right, is the display of a CFAST \\\ | CQUAD4 1032 (PSHELL 3)
element after the punch file (.pch) is AN ’i
uploaded to the Viewer and the equivalent N %
entries are imported. NS /‘

It is shown the CFAST element is connecting \ /
elements from PCOMP 11 and PSHELL 3. '

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 86
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Layer 1
What are layers in a
PCOMP and
PCOMPG entry? " Layers
+Zdenmnt
PCOMP and PCOMPG entries are used to define
layers.
A layer can have multiple meanings. A layer
may be used to define:
PCOMP

One ply
Multiple Plies

Core

For the example on the right, PCOMP 1 defines
4 layers for the 4 top plies. For PCOMP 2, 1
layer is used to represent the 4 top plies. Both
configurations yield the same ABD matrices.

e e e

.0458
.0458
.0458
.0458

.0458
.0458
.0458
.0458

O O O O WO oo o

Bottom

Top

YES
YES
YES
YES
YES
YES
YES
YES
YES

Questions? Email: christian@ the-engineering-lab.com

PCOMP 2
1 .1832 0.
1 .6 90
1 .1832 0.
.4 HEXAGON

Technology Partner

87

YES
YES
YES



What are layers in a
PCOMP and
PCOMPG entry?

PCOMP and PCOMPG entries are used to define
layers.

A layer can have multiple meanings. A layer
may be used to define:

One ply
Multiple Plies
Core

Dummy Layers

Responses are output for the
midplane of each layer. For the
example on the right, dummy
layers with very small thicknesses
are used to acquire the ply stress at
the top and bottom of each ply.

PCOMP
1.0E-10 45.
.0458 45.
1.0E-10 45.

1.0E-10 90.
.0458 90.
1.0E-10 90.
1.0E-10 O.
.0458

1.0E-10
1.0E-10
.0458

1.0E-10 O.
1.0E-10 90.
.0458 90.
1.0E-10 90.

o O O o

1.0E-10 45.
.0458 45.
1.0E-10 45.

PR R RPRRPRPRRPRPRPRPRPRRPRPRRERRPRRRERERRERRRRFEW

1.0E-10 -45.
.0458 -45.
1.0E-10 -45.

1.0E-10 -45.
.0458 -45.
1.0E-10 -45.

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Ply (Position)

© 00 N O U1 B W N B

N N N NN P P P P B P R P R o
2 W N P O O W N O UL D W N L O

Questions? Email: christian@ the-engineering-lab.com

Ply 1 (Bottom)
Ply 1 (Middle)
Ply 1 (Top)
Ply 2 (Bottom)
Ply 2 (Middle)
Ply 2 (Top)
Ply 3 (Bottom)
Ply 3 (Middle)
Ply 3 (Top)
Ply 4 (Bottom)
Ply 4 (Middle)
Ply 4 (Top)
Ply 5 (Bottom)
Ply 5 (Middle)
Ply 5 (Top)
Ply 6 (Bottom)
Ply 6 (Middle)
Ply 6 (Top)
Ply 7 (Bottom)
Ply 7 (Middle)
Ply 7 (Top)
Ply 8 (Bottom)
Ply 8 (Middle)
Ply 8 (Top)

.4 HEXAGON
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Ply Stress (NORMAL-1 or o)
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90+300°S
£0+300'T

£L0+30S'T

£0+300°C
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What are displacement
coordinate systems?




“Six rectangular displacement components (three translations and three rotations) are defined at each grid point.
The displacement coordinate system, which is used to define the directions of motion, may be different from the
‘location coordinate system,” which is used to locate the grid point. Both the location coordinate system and the
displacement coordinate system are specified on the GRID entry for each geometric grid point. The orientation of

. displacement components depends on the type of local coordinate system used to define the displacement

D | S p | a Ce m e nt components. If the defining local system is rectangular, the displacement components are parallel to the local
COO rd | N ate system and are independent of the grid point location as indicated in Figure 2-2 (a). If the local system is cylindrical,
SySte m S the displacement components are in the radial, tangential, and axial directions as indicated in Figure 2-2 (b). If the
local system is spherical, the displacement components are in the radial, meridional, and azimuthal directions as
The displacement coordinate system of

nodes (GRIDs) determines the direction of indicated in Figure 2-2 (c).
the 6 degrees of freedom.

Most software applications do not display ) ) ) ) ) ) ) o )
the DOFs, so the following slides display the Each geometric grid point may have a unique displacement coordinate system associated with it. The collection of
DOFs when a rectangular or cylindrical

coordinate system is used to define the all displacement coordinate systems is known as the global coordinate system. All matrices are formed and all
displacement coordinate systems of nodes.

displacements are output in the global coordinate system. The symbols T1, T2 and T3 on the printed output
indicate translations in the 1, 2, and 3-directions, respectively, for each grid point. The symbols R1, R2, and R3

indicate rotations about the three axes.”

MSC Nastran Reference Guide
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model_a .bdf (g model_b.bdf (Q\
GRID 1 1 6. 0. 0. 1 GRID 1 1 6. 0. 0.
GRID 2 1 7. 0. 0. 1 GRID 2 1 7. 0. 0.
GRID 3 1 8. 0. 0. 1 GRID 3 1 8. 0. 0.
GRID 4 1 9. 0. 0. 1 GRID 4 1 9. 0. 0.
. GRID 5 1 10. 0. 0. 1 GRID 5 1 10. 0. 0.
Dlsplacement GRID 6 1 11. 0. 0. 1 GRID . 1 . 0. 0.
GRID 7 1 12. 0. 0. 1 GRID 7 1 12. 0. 0.
. GRID 8 1 6. 9.99998 0. 1 GRID 3 1 6. 9.99998 0.
COOFdIﬂate CRID 9 ! I 299995 0. ! GRID 9 1 7. 9.99998 0.
GRID . . .
CORDIC N o 0 o : GRID 10 1 8. 9.99999 0. \ )
Systems Lo o ’
Consider these 2 examples. T3, R2
‘ T3, R2 T1,R1
For example model_a.bdf, the
displacement coordinate system for each
node are based on a cylindrical coordinate
system. Field 7 is set to CD=1, which points
to CORD2C ID=1 and is a cylindrical
coordinate system. The position of the
node determines the orientation of the
displacement coordinate systems. For
example, the T1 DOF is radial and varies
depending on the position of the node.
For model_b.bdf, field 7 is blank, so the
default displacement coordinate system is
CD=0, which is the basic coordinate system
and is a rectangular coordinate system. H y
When a rectangular coordinate system is L ) L ;

used to define the displacement coordinate
system of each node, the displacement
coordinate systems are parallel.

T1, T2, T3 represent the translation DOFs. R1,
R2, R3 represent the rotation DOFs. Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 91
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SUBCASE 1
DISPLACEMENT VECTOR

POINT ID.  TYPE T1 T2 T3 R1 R2 R3
1 G 3.325737E-06 0.0 0.0 0.0 0.0 0.0
2 G 3.057431E-06 0.0 0.0 0.0 0.0 0.0
-1
21 G 2.662868E-06  4.414948E-13 0.0 0.0 0.0 0.0
. 22 G 3.325737E-06 0.0 0.0 0.0 0.0 0.0
D|Sp|acement 23 G 3.057431E-06 0.0 0.0 0.0 0.0 0.0
24 G 2.883740E-06 0.0 0.0 0.0 0.0 0.0
G 2.773202E-06 0.0 0.0 0.0 0.0 0.0

Coordinate &
Systems

When inspecting the FO6 results output file,
the displacements are reported in the
displacement coordinate system.

T2,R3

T1, T2, T3 represent the translation DOFs.
R1, R2, R3 represent the rotation DOFs.

T1, T2, T3 are in units of length, e.g.
mm, m, in., etc.

R1, R2, R3 are typically in radians.

L.
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SUBCASE 1
DISPLACEMENT VECTOR

POINT 1ID. TYPE T1 T2 T3 R1 R2 R3

1 G 3.325737E-06 0.0 0.0 0.0 0.0 0.0

2 G 3.057431E-06 0.0 0.0 0.0 0.0 0.0

-1

>2; G 2.662868E-06 4.414948E-13 0.0 0.0 0.0 0.0

. >22 G 3.325737E-06 0.0 0.0 0.0 0.0 0.0

DlSplacement >23 G 3.057431F-06___ 0.0 0.0 0.0 0.0 0.0

»24 G 2.883740E-06 0.0 0.0 0.0 0.0 0.0

COordinate 25 G 2.773202E-06 0.0 0.0 0.0 0.0 0.0
Systems

CID=1 (Gylindrical)

One helpful strategy when interpreting T2,R3
results is to imagine an observer in each
coordinate system. It is from each
observer’s (displacement coordinate
system) perspective that results are o 1, R
reported. -

W

\ A

L.
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Main Panel = FEM Label

View Element IDs

@ Front Wiso1
() Display associated GRID IDs
[ Display parent property IDs

[~ GRIDIDs

@ Rear Wiso2

~ Top Wiso3

Coordinate

C Rotate | O Rotate

SySte m S d Tools 2 Enter Pick Mode

. 'E | T™™———_ oOptions
The'Post-processor web app has an option R
to display the dlsplaceme_nt'coordlnate ———— : : . i
system for each node. This is done by % Display Associated FEM Entities
opening the FEM Label tool and clicking Resuls
Display Displacement CS and Display — 0‘:”. |
Coordinate System. Z< %2 Display Displacement CS (DOFs)

Displacement

N

Pick Mode

/

™ Post-processar + Display Coordinate Systems

A

Optimization o 4 Display Orientation Vectors

H""‘*% A maximum of 500 labels is supported

:i Shape

AN

/»L\

£ Topology

=& Topometry

SOL 200 Web App
Developed by The Engineering Lab
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