Workshop - Arbitrary Beam
Cross Section Optimization

A PBMSECT/PBRSECT AND SOL 200 WEB APP TUTORIAL




Goal: Create a PBMSECT entry and optimize the
arbitrary beam cross section with MSC Nastran SOL 200

Before After

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



More Information Available in the Appendix

" The Appendix includes information regarding the following:
Procedure to Create PBMSECT/PBRSECT Entries

Comment on Critical Points

Supported PBMSECT/PBRSECT Keywords
UFM 2012

UFM 7201 - Cause 1

UFM 7201 - Cause 2

UFM 7733

What if the arbitrary cross section is not :
visible in the Viewer? Appendlx

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 PBMSECT Web App to:

- Create a new arbitrary beam cross sections (ABCS) Ar.bitrary Beam Cross Section Optimiz.ation . The width, height and 2 wall
] ) thicknesses of the ABCS are set as design variables and MSC Nastran SOL
* Run MSC Nastran to confirm the ABCS is created properly 200 is used to perform the optimization. After the optimization, the

- Download an updated BDF file Viewer is used to post process the beam’s forces.

3. Use the SOL 200 Web App to:
* Convert the .bdf file to SOL 200

* Design Variables
= Design Objective

* Design Constraints

* Perform optimization with Nastran SOL 200

4, Plot the Optimization Results

5. Update the original model with optimized parameters

6. Use the Viewer to view the updated beam elements with
the newest ABCSs

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




PBMSECT 1 0888 CP PBMSECT 1 0888 CP

OUTP=101,BRP(1)=102,T=1.0 OUTP=101,BRP(1)=102,T=1.0

POINT 1000001 0.0 -10. POINT 1000001 0.0 10.

POINT 1000002 0.0 10. POINT 1000002 -10. 10.

POINT 1000003 10. 10. POINT 1000003 -10. -10.

POINT 1000004 10. -10. POINT 1000004 0.0 -10.

POINT 1000005 -10. 10. POINT 1000005 10. -10.

POINT 1000006 -10. -10. POINT 1000006 10. 10.

SET1 101 1000001 1000002 1000003 1000004 SET1 101 1000001 1000002 1000003 1000004 1000005 1000006
SET1 102 1000002 1000005 1000006 1000001 SET1 102 1000004 1000001

Before Starting

When creating an arbitrary cross section
(ABCS), there are many different
configurations of the entries that will yield
the same ABCS.

For the ABCS shown on the right, 4
different configurations of the PBMSECT,
POINT and SET1 entries are displayed. Each
configuration yields the same ABCS with
these properties.

Area: 9.9000E+01 PBMSECT 1 0888 cp PRMSECT 1 0888 cp
11: 5.9182E+03 OUTP=101,BRP(1)=102,T=1.0 OuUTP=101,BRP(1)=102,T=1.0,T(1)=[1.0,PT=(1000001,1000001)1,T(2)=[
POINT 1000001 -10. 10. 1.0,PT=(1000001,1000004)]
12: 5.3482E+03 POINT 1000002 0.0 10. POINT 1000001 0.0 10.
POINT 1000003 0.0 -10. POINT 1000002 -10. 10.
s POINT 1000004 -10.  -10. POINT 1000003 -10.  -10.
J:  8.2246E+03 POINT 1000005 10. -10. POINT 1000004 0.0 -10.
POINT 1000006 10. 10. POINT 1000005 10. -10.
SET1 101 1000001 1000002 1000003 1000004 POINT 1000006 10. 10.
When you go through this tutorial, expect SET1 102 1000003 1000005 1000006 1000002 SET1 101 1000001 1000002 1000003 1000004 1000005 1000006
to get different IDs and sequences of SET1 102 1000001 1000004

entries. This is OK as long as your final
arbitrary cross section matches what is

shown in this tutorial. ) ) o . .
Questions? Email: christian@ the-engineering-lab.com u HEXAGON 8

Technology Partner




Part A - Locating the Web Apps




Locating the Web Apps

Throughout this tutorial the following web apps will be used

* Size web app
* Viewer

* PBMSECT web app

The following slides detail where to locate these web apps

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




The Engineering Lab

Viewer and ©
PBMSECT Web >OL 200 Web App

Ap p Select a web app to begin

1. Navigate to the homepage

2. Click on the indicated link

=

=

.
=
II

Sy

-~~ ’—-

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

Tutorials and User's Guide

e Full list of web apps

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Viewer and
PBMSECT Web App

Click the icon titled Viewer to open
the Viewer

Click the icon titled PBMSECT to open
the PBMSECT web app

SOL 200 Web App - List of Web Apps

Beams

©

PBMSECT

Composites

AR+ l=N= kA

PREREREE

Stacking Sequence Viewer (.des, .ply000i)

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

!.4

HEXAGON
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%*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 13
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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.

©)

Arbitrary Beam Cross Section Optimization
o o MSC Nastran SOL 200 supports varying the width, height and wall thickness of
arbitrary beam cross sections (ABCS) defined by the PBRSECT or PBMSECT
entries. This tutorial walks you through the process of generating an ABCS via the
FPEMSECT entry, configuring an optimization for MSC Nastran SOL 200, and
reviewing the optimization results.

Starting BDF Files: o

Solution BODF Files: Link

(=@ (=]
GO'LH, b caparici ¢ Downloads - |~‘-_p~ | | Search Downloads 2 |
Organize = Include in library - Share with = = = = [l ﬂ
¢ Favorites bome @
. ] Desktop @’ bearn_a.bdf
h Downloads
':i-—'l_ Recent Places
5 Downloads (VBo:
x| 4 (L 3

Technology Partner

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



Part B — Creating an Arbitrary
Beam Cross Section (ABCS) with
the PBMSECT Web App




Main Panel - File Upload

File Upload

)

Camera

Viewer

Open the Viewer

@ First Person
beam_a.bdf

Misc.

1.  Click File Upload

Inspecting: 100%

@ Center Model

Click Select files 52 Fit Mode!

Eal Background Color .
Uploading: 100 %

Navigate to the directory Downloads

Wiew
[ List of Selected Files
Select beam_a.bdf
@® Front Wiso1
C"Ck Open ® Rear Wisoz e e @
AT Wiso3 —_
" * %w| & » caparici » Downloads @ - | d’v,l | Search Downloads pel |
Click Upload files v Botiom Wiso 18
< Leit > Right Organize = Mew folder =~ 0 @
The MSC Nastran model has been o 5 7 Favorites Hame Rt
uploaded to the Viewer Rotate Rotate B Desktop ||:{ beam_a.bdf 7/13/20221
4 Downloads
Taols i‘_—_l Recent Places | @
i Model Display Panel ﬁD!_ibraries
D
FEMM Label _ N M‘:::nents R
. =
* The selected BDF file was created by a gv::t:‘:s
separate pre processor.
‘M| Cnmnuter s < U’ | E
File name: beam_a.bdf v | Custom Files (*.bdf;" dat;".inc; |
@ i Open Iv] I Cancel ]
Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 17
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Main Panel Model Display Panel

File Upload Y Reset Table

!i_ File Upload Property Display Display Display Display Detail
Name Property ID Color Elements Wireframe  Color of Detail Detail Wireframe

Camera
h
@ First Person

PBEAML

500

® center Model

1 Fit Model

Viewer

View

1. Click Model Display Panel

* In the future, click this button | @Font | | Wisos
again to close the Model Display  @Rear Wiso2
Panel A Top Hisos

“ Bottom Wiso 1B

2. Mark the indicate checkbox to display < et > Right
the beam cross section

CRotate | ) Rotate

3. Press and hold the left mouse button, o
then move the mouse to rotate the

model @

* This model consists of 15 CBEAM ASIEE .
elements and their cross section it btiated MU
is defined by a PBEAML entry,
which defines a T cross section

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON
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@ SOL 200 Web App - PBEMSECT  Existing PBMSECT/PBRSECT Entries ~ Cross Sectic

Select BDF Files

@ 1. Selectfiles OEIER e

PBMSECT Web

APP © S

e AL BT UL 15 et 82 _
l F ”.“
define an arbitrary beam cross section by Jploading: 100 %

defining a PBMSECT, POINT and SET1 Copn T
ntries —
l pal
€ %v|j » caparici » Downloads - | +y | | Search Downloads yel |
Open the PBMSECT web app Organize v New folder B @
S:T Favorites Name - Date
Click Select files P Deskiop | beam_a.bdf (A\ 7/13/2022 1
j. Downloads —
Select beam_a.bdf W Reentes N
[ Libraries
C||Ck Open Documents
Ji Music =
H + [&=| Pictures
Click Upload files —i
The selected BDF file was created by a Pe— - i | 8
separate pre processor. The PBMSECT oo [E— 7| [embesibidaiinaian)
Web App only generates the following @l P [ P

entries: PBMSECT, PBRSECT, POINT and
SET1.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 19
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Create a New

PBMSECT Entry

Click Create New Entry

Configure the Cross Section Options
follows:

Entry: PBMSECT

PID: 1

MID: 1, MAT1

FORM: CP Closed Profile
CORE: No

NSM: Leave blank

If you have multiple PBMSECT or
PBRSECT entries, you may use the
select box to switch between entries

Refer to the section Custom IDs

The Status icon is red and indicates an
ID conflict between the PBMSECT ID
and another entry

Inspect the beam_a.bdf file. There is
an existing PBEAML entry with ID=1
and will conflict with the newly
created PBMSECT ID=1 entry. Later in
this tutorial, the PBEAML entry will be
renumbered to ID=99 to avoid the
conflict.

Existing PBMSECT/PBRSECT Entries

Select a PEMSECT/PBRSECT ID to edit

1 3o

=+ Create New Entry X Delete Selected Entry

Cross Section Options

Entry PBMSECT v
FID 1
MID 1, MATA -

©,
FORM CP Closed Profile w
CORE Mo - Do not use CORE w
NSM

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

Custom IDs (&)

(& Renumber Lines and Points

IDs Used by this |Ds Used by
Entry Custom ID StatuGSBM SECT/PBRSECT other entries
PBMSECT/
PBRSECT o ! !
SET1 201 [ ]
POINT 200000 0 Check separately to ensure POINT IDs do not cgnflict
with GRID 1Ds

H modelbaf B |

40 LORD =|2

41 BEGIN BULK

42z

43 MDLPEM DF> ]

44 PARAM PRETMAXTM YES

45

46 PEEAML 1 1 T2

47 .1 .1 003 003

48

A DT AR 1 1 1 2 N

Technology Partner
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Points Editing PBMSECT 1

Controls

Actions

.
® Create Points on Line < Fit Model @

® Remove Points

Settings - Grid Helper
P 1 t Width and
OI n S Height
MNumber of

1. Click Create Points (The button should Divisions
be blue)

Display

abels

ction Preview

2. Adjust the Grid Helper as follows
1. Width and Height: 0.1

2. Number of Divisions: 20

Section Actual

Demaos

3. Click Fit Model

Clear Demo
4. Click on the points on the Grid Helper R
to create 13 white points
g q q W Demo 2
approximately in the same locations
as shown in the image. W Demo 3

W Demo 4

W Demo &

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

1.  Click Create Lines

2. Click on 2 points at a time to create
the 3 indicated lines

3.  Repeat the process to create 15 lines
in total

Editing PBM

Lines

Actions

o I

Remove Lines

2 Select Lines of
Cuter Perimeter

4 Deselect Lines of
Outer Perimater

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON
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Editing PBMSECT 1

Lines

Outer Perimeter

On this slide, the outer perimeter is
defined, which corresponds to the OUTP
keyword on the PBMSECT entry

= Create Lines

X Remove Lines

D Select Lines of
@ Cuter Perimeter

1.  Click Select Lines of Outer Perimeter

2. Click on the 3 indicated lines to select
the lines as part of the Outer
Perimeter. Successful selection is

indicated by a blue color.
Legend

Color Description

3.  Repeat the process by selecting the
other 8 lines as indicated. Perimeter

4. In most cases, the outer perimeter
should connect all critical points
(orange points)

IMPORTANT!

Defining the outer perimeter is the most
critical step in defining the
PBMSECT/PBRSECT entry. Constantly
inspect the outer perimeter. Only one
continuous outer perimeters is valid.

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Editing PBMSECT 1

Lines

Controls

Actions Adjustments Tools

® Center Model

= Create Lines Default Thickness
pae
% Remove Lines

W Isometric View 1
& Select Lines of )
Outer Perimeter Line Segments W ZY View

4 Deselect Lines of Line ID [ Background Color
Outer Perimater Type Thick B Label Color
S t . Status: @ Display
Cross Section T |our
. Legend B Laoe
i al S
P reV| eW Color Description 2 oute @
Quter Perimeter 3 QUTP
| | (OUTP) M Cross Section Actual
. . . Size Contral
Click Cross Section Preview Possible lines for 4 ouTE A Size Confrels
ouTP
5 QUTP Demos
A preview of the arbitrary beam cross W | Critical Points
6 QUTP

section is displayed

Clear Dema

! OUTF W Cemo 1
Set the Default Thickness to .010
8 QUTP W Demo 2
Set the Thickness of lines 1, 2 and 3 to 9 ouTP :z:::j
.0101 10 ouTP WDemo S
Refer to the section Corresponding - _
sl Bt Srties Corresponding Bulk Data Entries @
In the PBMSECT entry,a new T
keyword has been created which
corresponds to the 3 line segments. s o [ 201 =01 <« 11 s 10 s 711 & [l =2 || 1w |
Later in this tutorial, the Default @
Thickness (keyword T=) and the PEMSECT 1 1 cp
thickness of the 3 line segments CUTP=281,BRP=282,BRP=283,T=.818} T(1)d4[.2181,PT=( 2600012, 2622287 )
(T(2)=) will be set as design variables ]

for the optimization. p
Questions? Email: christian@ the-engineering-lab.com "<l HEXAGON 24
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Editing PBMSECT 1

Run MSC Nastran and Bulk Data Entries
Run MSC Nastran &
to Ge n e rate th e E-Iijl:-l.\f.'nloal-jTe::t BETF.IfiIE.: G.Flil Jastran @ © Complete
Cross Section “‘

The following requires MSC Nastran to be
installed on the same machine as the SOL

200 Web App FOINT
1. The respective entries that define the :E:ijjl
arbitrary beam cross section are
displayed
2. Click Run MSC Nastran rou
¢ The web app will run MSC on el =
Nastran in the background and -
determine the cross section e
generated by MSC Nastran. This ’
MSC Nastran run should take no ) @
more than 10 seconds. MSC o

Nastran must be installed on the
machine as the SOL 200 Web
App. Command executed: [ Hastran/2a 1/ 20221 nastran ./ e82ec408 Saqa1ffie2
3.  If the run is successful, the MSC
Nastran generated cross section is
displayed Warning: omputer program if p.

Unauthorized u

Copyright (C)

4. Inspect the FO6 file to inspect the
result of the run

5.  The test BDF file used for this test run
may be downloaded by clicking
Download Test BDF File

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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#%¥% IUSER INFORMATIOMN MESSAGE 4379 (IFP9A)
THE USER SUPPLIED PBEAML/PBMSECT BULE DATA ENTRIES ARE REPLACED BY THE FOLLOWIMG PBEAM EM

COMVERSION METHOD FOR PBARL/PE —=C
PBEAM 1 1 |4.6182E-82 2£.5635E-86 5.3515E-26 1.1%9:3E-B6 7.2492E-26

4.9952E-82 o6.@272E-22 -5.5845E-02 -2.991GE-82 -5.8487E-23 G.28274E-82 -2,8223E-82
I n S p e Ct FO 6 3.1567E-81 6.2217E-21 @.0080E+028 &.2022E+08 ©.00800E+2¢ ©.22088E+0a 1.193%E-18
2.0080E+88 ¢.8d80E+28 9.8080E+08 e.8088E+08 -1.1396E-83 3.8214E-83 -1.1396E-83

O u t p ut 1 CONFIRMATION TEST OF PBMSECT/PBRSECT ENTRY JUNE &, 2822

If the MSC Nastran run was a success,

an equivalent PBEAM entry is generated
and listed in the FO6 file. This PBEAM
PBEAM

Beam Property

entry displays cross section information
such as the cross sectional area and
moments of inertia.

If a PBRSECT entry is created, a

Defines the properties of a beam element (CBEAM entry)| This element may be used to model tapered

PBAR entry is generated. beams.

If a PBMSECT is created with the

CORE keyword, which is used for Format:

a composite section, a PBEAM3 :

entry is generated. 1 2 3 4 5 6 7 8 9 10
If a regular PBMSECT entry is PBEAM PID MID A(A) [1(A) 12(A) [12(A) J(A) NSM(A)

created, a PBEAM entry is [

) C1 (A) C2 (A) D1 (A) D2 (A) E1 (A) E2 (A) F1 (A) F2 (A)

Technology Partner
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. Editing PBMSECT 5
Download Information

wing PBMSECT/PBRSECT entries, and respective POINT and SET1 entries, have
in this web app and will be updated in the downloaded BDF files.

Changes will be made at BEGINBU LK or near lines [41] in file beam_a.bdf.

Download BDF -
Files

1. Navigate to the Download section
£ Download BDF Files @

2.  The Download Information section
provides details regarding how the
original BDF files will be edited and
downloaded

3. Click Download BDF Files

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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&3 )=[% > caparici » Downiosds » v | ||| Search Downtoads o] e <

Organize = Open - Share with E-mail Mew folder =~ 0 @ @ |1 Bxtract Compressed (Zipped) Folders
/ = MName . Date s .

‘k Favorites @ Select a Destination and Extract Files
-. Peiop [ beam_a.bdf Lh et Files will be extracted to this folder:
j Downloads ||-iIJ mmn—wmkmg—d"edaly'ap Open f (C:\Users\caparici\Downloads\nastran_working_direct | Browse...
“Cl Recent Places . . '

Open in new window
Show extracted files when complete

[ Libraries Extract All... @

|5 Documents [&f  Edit with Notepad++
E t t t h Z | P & Music Open with...
XTracC e 5 Pitures p— ,

B Videos

Restore previous versions

F . |
| e Lo Computer Send to 3

&, Local Disk (C3)

Technology Partner

Cut
e B Domnloacs (VB - ©)
nastran_working_directory.zip has
been downloaded S Network =
F | T Delete
Right click on the ZIP file and click i nastran_working_directory.zip Date modified: 7/13 Eepamme
Dt A » Compressed (zipped) Folder Size: 113 Properties
Click Extract —
'E'E!!L!

A new folder %v| . « Downloads » nastran_working_directory - | +y | | Search nastran_working... B |
nastran_working_directory is created _ o _
and inside is the updated beam a.bdf Organize * Include in library - Share with = Mew folder =~ [0 9
file ';:}' Favaorites = Same

B Desktop E’ bearm_a.bdf @

_ﬂ Downloads

“Zl Recent Places

EﬁLibrarie_ﬁ o M v
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 28



Compare the
Original and New
BDF Files

Open file Downloads/beam_a.bdf and
nastran_working_directory/beam_a.b
df in a text editor

The entries PBMSECT, POINT and SET1
that define the ABCS have been
inserted into the BDF file

Renumber PBEAML 1 to PBEAM 99 so
that the PBEAML entry does not
conflict with PBMSECT 1

Click save to save the edits to the BDF
file

File Edd
=

earch View Encoding Language Settings Tools Macre Run

Plugins Window 7

2Bl smhociak x| BRISI1IECEDHos | @M B DEES «av =

®

Emodelbdfml . Edmodelbdf 3 |

41  BEGIN BULK «[E[ 41 BEGIN BULK

42 Direct Tex 42 PEMSECT 1 1 ce N\
43  MDLPRM  HDFS 0 43 ' QUTP=201, BRE=202, BRP=203, T=.010, T (1) =[.0101, ET= (2000012, 2000007)
44 DARAM DRTMAXIM YES 44 1

45 ¢ Flements and Eleme 5 £ 45 POINT 2000007 —0.025000.050000

46 A—— 1 . 46 POINT 2000008 0.0500000.050000

47 4 4 003 003 47 POINT 2000012 -0.05000-0.02959

s e - i ciom A T e 48 POINT 2000013 —0.02995-0.0295%

: = 49 POINT 2000014 -0.00495-0.02999

1 i 1 1 1 2 Q- g 50 POINT 2000015 0.014995-0.0295%

2 EBERHM 2 : g = 0= g 51 POINT 2000016 ~-0.02995-0.04500

a S 3 1 3 - 0F g 52 POINT 2000017 -0.00495-0.04500

22  CBERM 4 1 4 s 0. € s2 | pozwr 2000018 ~0.050000.015995

53 CBERM > 1 s © 0. C sa | pornr 2000013 ~0.050000.004593

S4 CBEAM 6 1 6 8 0. c s5 | pornr 2000020 0.0395950.004559

=3 CBERM 7 1 g 9 0. c 56 POINT 2000021 0.0500000.004959

56 CBEAM 8 1 g 10 0. C 57 POINT 2000022 0.039999-0.01999

57 CBEAM 5 10 11 0. C 53 SET1 201 2000012 2000019 2000018 2000007 2000008 2000021 2000020
58 CBEAM 10 1 11 12 0. C 53 : 2000022 2000015 2000014 2000013

59 CBEAM 11 1 6 14 0. c 60 SET1 202 2000013 2000016 2000017 2000014

60 CBERM 12 1 14 15 0. C 61 \ sET1 203 2000020 2000019 )
61 CBEAM 13 1 15 16 0. C €2 FOTTECT TEXT INDUT oL -

62 CBEZM 14 il 16 il 0 G 63 MDLFEM  HDFS 0

€3  CBEAM 15 1 17 18 0. C g; PRRRM ?RTMéjES

2; ) ; . 66 PEEAML |99 l T2

e _ - [ElRE = <3 .003 .003
14 T 3 ’ 4 |” B I J 3

User Defined language file - nastrandeck

Downloads/beam_a.bdf

length: 4,326 lines: 118

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

Ln:69 Col:39 Pos:2152

Windows (CRLF)  UTF-8 NS

nastran_working_directory/beam_a.bdf

!.4

HEXAGON
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View the Model
in the Viewer

Open the Viewer in a new web browser tab
or window (Not shown)

Click File Upload
Click Select files

Navigate to the directory
nastran_working_directory

Select beam_a.bdf

Click Open

Click Upload files

The MSC Nastran model has been
uploaded to the Viewer

Main Panel File Upload

File Upload BDF H5

B File Upload @

Camera

1. Select files  JEETWIEN D]

Inspecting: 100%

T o

[ List of Selected File mv| ..« Downl.. » nastran_working_directory@ v-| +4 || Search nastran_working_direct... P|

® First Person

® Center Model

+% Fit Model

Edl Background Color

View

® Front o 1 Organize * Mew folder §== = [ @
@ Rear Wiso2 I MName . Date modified Type
" Top Wiso3 B Desktop | beam_a.bdf 7/13/202211:43 AM  Notepad-+
“ Bottom W =0 1B 4 Downloads
< Left > Right Zl Recent Places 3 @
C Rotate | O Rotate = Libraries
@ Docurments
Tools J" Music L4
[E5] Pictures
= Model Display Panel E Videos

FN FEM Label
"M Camniter b | < | J | k
File name: beam_a.bdf = | Custom Files (bdf;"dat;".in;* +|
@ i Open Ivi [ Cancel I
Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 30
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View the Model
in the Viewer

1. Click Model Display Panel

* In the future, click this button
again to close the Model Display
Panel

2. Mark the indicate checkbox to display
the beam cross section

3. Press and hold the left mouse button,
then move the mouse to rotate the

model
. Notice the cross section is
now the ABCS that was
defined in the PBMSECT
web app

Main Panel

File Upload

B File Upload

Camera

@ First Person

® center Model
2{Fit Model

&l Background Color
View
@ Front Wiso1
® Rear Wisoz
A Top Wiso3

“ Bottom Wiso1B

< Left > Right

C Rotate | O Rotate

Tools

#= Model Display Panel

FEM Label

Model Display Panel

Y Reset Table

Property 1D Display Display Display Display Detail
Property Name Color Elements Wireframe  Color of Detail Detail Wireframe

PBEAML*

PBEMSECT

* There are no elements using the indicated property 500

SOL 200 Web App
Developed by The Engineering Lab

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Part C— Using MSC Nastran SOL
200 To Optimize the ABCS




Optimization Problem Statement

e N F = 2000 units of force in the -Z 4 N
Design Variables direction at GRID 6 Design Objective
x1: Width of arbitrary cross section (ABCS) r0: Minimize weight
x2: Height of ABCS Design Constraints
x3: Thickness of segments 4-15 Beam free ends are rl: The displacement, z component, at GRID 6
fixed
x4: Thickness of segments 1, 2 and 3 <ol <ol < ol
.08<x1<.2
.05<x2<.2
.002 <x3<.02
.003 <x4 <.02
n . b4 v H=0. 0095
L .
X
- J N [ - J

Questions? Email: christian@ the-engineering-lab.com \‘ HEXAGON
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Open the
Correct Page

1. Navigate to the homepage

2. 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

(1)
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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Step 1 - Upload .BDF Files

@ 1. Select files RGO

Inspecting: 100%

Upload BDF Files o

Click 1. Select Files and select

nastran_working_directory/beam_a.b
df

(O List of Selected Files

Click Upload Files

The process starts by uploading all the
necessary BDF files. The BDF files can
be files of your own or files found in
the Tutorials section of the User’s
Guide.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Step 1 - Select design properties

+ Options
Create DVXREL1 Property = Property Description = Entry = Entry ID = Current Value =
Search Search Search Search Search
W Overall width PBMSECT 1 A
u H Overall height PBMSECT 1 095
@ (+ | T Overall thickness FEMSECT 1 010
[ ]
‘ re a te D e S I g n u 1) Thickness of segment PBMSECT 1 0101
n DIMA1{A) T2 - Width of flange PBEAML 9 A
Variables a
« 23 4 5 6 T .. 12 » [ 5 | 10 | 20 30 40 | 50

Click the 4 plus icons to create 4 design
variables for the width, height, overall Number of Visible Rows 5
thickness and thickness of line segment

1 of the ABCS Step 2 - Adjust design variables

Technology Partner

Configure the bounds for the variables
as using the values in the table below
+ Options
Initial Value
. Label & Status = Property < Property Description 5 Entry = Entry ID % - Lower Bound Upper Bound Allowed Discrete Values
Variable Lower Bound | Upper Bound
Search Search Search Search Search Search Search Search Search Search
x1 08 2 | I Y
n x1 (v] W Overall width PEBMSECT 1 1.000E-1 08 2 Examples: -2.0, 1.0, THRU, 10.0,
X2 .05 u x2 (v] H Overall height PBMSECT 1 9 500E-2 .05 2 Examples: -2.0, 1.0, THRU, 10.0,
u %3 o T COwverall thickness PBMSECT 1 010 ooz 0z Examples: -2.0, 1.0, THRU, 10.0,
x3
u x4 ° T(1) Thickness of segment PBMSECT 1 oo 003 02 Examples: -2.0, 1.0, THRU, 10.0,
G J
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 36



Create Design
Objective

Click Objective

Select the plus (+) icon for weight

The objective has been set to minimize
the weight, no further modification is
necessary

The objective must always be a single
and global response. A response such
as weight and volume are single
responses, are independent of load
case, and can be used as an objective.
Other responses require special care
when set as an objective. For
example, if the objective is stress, only
the stress of a single component, e.g.
von Mises, of a single element, of a
single load case may be used.

Technology Partner

SOL 200 Web App - Optimization Upload Variables Objective Constraints Subcases Exporter Results
Objective  Equation Objective @
Step 1 - Select an objective
Select an analysis type
SOL 101 - Statics v
Select a response
Response Description = Response Type =
Search Search
@ [+ | Weight WEIGHT
[+ | volume VOLUME
[+ | Displacement DISP
[+ | Strain STRAIN
u Element Strain Energy ESE
e: - 2 3 4 5 W ‘E| 10 20 30 40 50
Step 2 - Adjust objective
+ Options
Response  Maximize
Label Status Type or Minimize Property Type ATTA ATTE ATTI
B ©  WEIGHT MIN v @ 3 vl 2 v
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 37



SOL 200 Web App - Optimization ~ Upload  Variables ~ Objective  Constraints ~ Subcases  Exporter  Results

Constraints Equation Constraints :

Step 1 - Select constraints

Select an analysis type

SOL 101 - Statics

Select a response

Response Description = Response Type -

Create Design
Constraints

+
+
Click Constraints @ u Displacement DISP
[+
[+

Search Search

Weight WEIGHT

Click the plus(+) icon for Displacement Strain STRAIN

to create 1 displacement constraint

Element Strain Energy ESE
Configure the constraints as shown to

the right an2 3,45 > ‘5 10 | 20 | 30 | 40 | 50

Configure the following for r1

ATTA: 3 -T3 Step 2 - Adjust constraints
ATTi: 6 (GRID 6)
Lower Allowed Limit: -.01 i
Upper Allowed Limit: .01
Lower Upper
Label Status Response Property Type Allowed Allowed
K af Type = i ATTA = ATTB = ATTI = Limit Limit
Se Seal Search Search Search Search S@ Search Search
n 1 [v] DISP 3 - T3 (Rectangular z, Cylindricalz = v [i] -.01 .0

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 38



SOL 200 Web App - Optimization  Upload  Vvariables ~ Objective  Consfrainis ~ Subcases  Exporfer  Resulis

Step 1 - Assign constraints to subcases

ASS i g n Display Columns
Constraints to S e :

SUBCASE 2

Load Cases e :

-

(SUBCASES)

. + Options
Click Subcases .
Status Response Global Constraints ~ SUBCASE1  SUBCASE2  SUBCASE3  SUBCASE4  SUBCASES

Click Check visible boxes - Label + Type = Description N - > S v -
Unmark the indicated checkboxes Search Search Search

E O r DISP T3 component(s) of displacement at grid 6 l [l I l [} I

A A

The following constraints have been N
applied to SUBCASE 1, 3 and 5: r1 3

When hundreds of SUBCASEs must be
configured, the following options
expedite the process:

Uncheck visible boxes

Check visible boxes

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 39



O

SOL 200 Web App - Optimization  Upload  Variables ~ Objective  Consfraints ~ Subcases  Exporfer  Resulis Settings ~ Match  Other  User's Guide  Home

. < >
Result Files @
. BDF Ou
‘ O n fl g u re HS Output Option
l Create the H5 file with HDF50UT (supported in MSC Nastran 2022.2 or newer) w
O [ slacian Ootion ] =
S ett I n S Create the H5 file with MDLPRM (supportad in MSC Nastran 2016.1 or newer) &
Create the HS file with HOFS0UT (supported in MSC Nastran 20222 or newer) : """"""
$
Click Settings e
Scroll to section Result Files R |t FI $ Parameter t
Esu I es HDFSOUT INPUT

Select one of the following H5 output
options

Create the H5 file with MDLPRM
Create the H5 file with HDF50UT

H5 Output Option
Create the H5 file with HDF50OUT {supported in MSC Nastran 2022.2 or newer]
=Splact an {}pt'ﬂn e
Create the HE file with MDLPEM (supported in M3C MNastran 2016.1 or newer)
Create the HS file with HDFEOUT (supported in MSC Nastran 20222 or newer)

The H5 file is used by the Post-
processor web app to display MSC
Nastran results.

The H5 file is used by the HDF5
Explorer to create graphs (XY Plots) of
MSC Nastran results.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 40
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®

SOL 200 Web App - Optimization ~ Upload  Variables ~ Objective  Consirainis ~ Subcases  Exporter  Resulis Settings ~ Maich  Other  Users Guide  Home

BDF Output - Model BDF Output - Design Model

assign userfile = ‘optimization_results.csv’, status = unknown, = b3 =
form = formatted, unit = 52 §* *

4 MSC.Nastran input file created on June 82, 2022 at @s:83:38 by $* Design model *
$ Patran 2628 $* “
o 4 Direct Text Input for Nastran System Cell Section §
$ pirect Text Input for rile Management section $
e $ Direct Text Input for Executive Control 5 Design variables - Type 1
F | | S 4 Linear Static Analysis, Database e
50L 200 s
CEND s
$
. $ Direct Text Input for Global Case Control Data
CI'Ck on Expo rter‘ TITLE = MSC.Nastran job created on @2-Jun-22 at 87:31:29 DVPRELL 1008001 PBMSECT 1 u
ECHO = NONE 108001 1.0
DISPLACEMENT(SORT1,REAL)=ALL DVPRELL 1008002 PBMSECT 1 H
SPCEORCES(SORTI, REAL)=ALL 168082 1.0
. . STRESS(SORT1,REAL , VONMISES , BILIN) =ALL DVPRELL 1806083 PEMSECT 1 T
Click on Download BDF Files
DESOBI(MIN) = S@eesee DVPRELL 1806084 PEMSECT 1 T(1)
$ DESGLE slot 188004 1.8
4 DSAPRT(FORMATTED, EXPORT, END=SENS) = ALL 5
SUBCASE 1 $
ANALYSIS = STATICS DESVAR 100801 x1 1.008E-1.88 )
DESSUB = 480020l DESVAR 100802 X2 2.508E-2.85 )
$ DRSPAN Slot DESVAR 100802 X3 .ele .ee2 @2
$ Subcase name : Load Case 1 DESVAR 100084 x4 .elel  .ee3  .e2
SUBTITLE=Load Case 1 $
SPC = 2 s
LoD = 2 h
$
) $
Download BDF Files s Design Variables - Type 2
S,

When the download button is clicked ’

a new file named 2 oesign objective
“nastran_working_directory” is
downloaded. If the file already exists
in your local folder, the folder name is
appended with a number, e.g.
“nastran_working_directory (1).zip”

o

Developed by The Engineering Lal

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 41
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Perform the
Optimization
with Nastran SOL
200

A new file nastran_working_directory
(1).zip has been downloaded

Right click on the file
Click Extract All

Click Extract on the following window

Always extract the contents of the ZIP
file to a new, empty folder.

%v| 4L v caparici » Downloads » - | "f| | Search Downloads e |
Organize * = Open ~ Share with = E-mail Mew folder =~ 0 @
r Favorites oty et

B Desktop ./ nastran_working_directory 171372022

18 Downloads [ beam_a.bdf (1) 7/13/2022

(i-ﬂ Recent Places | Lil.l nastran_working_directory (1).zi e """"_

| 1) nastran_working_directory.zip : ) )

Bl Libraries Open in new window

@ Documents Extract All...

&' Music (& | Edit with Notepad-=

[ Pictures Open with...

i Videos

Share with »

il coaipines Restore previous versions

&L, Local Disk (C) Send to C

Downloads (\WBox®
= A e

Cop

G“! Metwaork
Past

Creg

4 | 1 Delg

i nastran_working_directory {1).zip Date medified: 7/1 Reni

Compressed (zipped) Folder Size: 11
Prog

q

@ |1 Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this felder:

C:\Users\capanci\Downloads\nastran_working_directory (1) Browse...

Show extracted files when complete

@[ Edract | [ Cancel

Questions? Email: christian@ the-engineering-lab.com
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Perform the
Optimization with
Nastran SOL 200

1. Inside of the new folder, double click on
Start MSC Nastran

Click Open, Run or Allow Access on any
subsequent windows

MSC Nastran will now start

After a successful optimization, the results will
be automatically displayed as long as the
following files are present: BDF, FO6 and LOG.
One can run the Nastran job on a remote
machine as follows:

1) Copy the BDF files and the INCLUDE files to
a remote machine. 2) Run the MSC Nastran
job on the remote machine. 3) After
completion, copy the BDF, FO6, LOG, H5 files
to the local machine. 4) Click “Start MSC
Nastran” to display the results.

Using Linux?

Follow these instructions:

1) Open Terminal

2) Navigate to the nastran_working_directory
cd ./nastran_working_directory

3) Use this command to start the process
./Start_MSC_Nastran.sh

In some instances, execute permission must be
granted to the directory. Use this command. This

command assumes you are one folder level up.

sudo chmod -R u+x ./nastran_working_directory

EE]EE]
o
'\J'\_./' | W <« Dow... » nastran_working_dir... » - |¢f | | Search nastran_working_directory (1) 9 |
Organize - Include in library - Share with = New folder B= = i Open File - Security Warning
B i Name Date modified Type Do you want to open this file?
Bl Desktop L app 6/6/2022 9:18 PM File f . _
I8 Downloads & design_model.bdf 6/6/20229:18 PM  Note . t:‘_::e' ~astran_working_directory\Start MSC Nastran.Ink
& OneDrive = [ modelbar 6/6/2022918PM  Note ublisher. - Unknown Publisher
%] Recent Places 7] Start MSC Nastran 6/6/20229:18PM  Shor Lo dhnn
Fram: Ch\Users\special-sunshing\Downloads\nastran_...
= Libraries
5| Documents @ [ Open ] [ Cancel ]
J‘ Music
[ Pictures Always ask before opening this file
E Videos
| = LLL} l--"“- While files from the Intemet can be useful, this file type can
ait .‘-ﬁ potentialty ham your computer. K you do not trust the source, do not
e = open this software. What's the risk?
@ MSC Mastran V2018.2 (model) == E=h

xxx USER WARMING MESSAGE <pgm: nastran, fn: decode_keyword
hatch=no CL[21>

Thizs keyword iz not available on thiz platform.
MEC Hastran U2818.2 <(Intel Windows 7 Professional 6.1 7661> Sun Jul 18 14:38:37
2821

e SYSTEM INFORMATION MESSAGE <(pgm: nastran. fn: estimate_job_requirements’
Starting ESTIMATE, please wait...

xxx USER IMFORMATION MESSAGE {pgm: nastran. fn: estimate_job_requirementsl

Eztimated memory=2048 .5MB
Estimated bpool=512.1MB
MS5C Mastran beginning job model.
MEC Nastran started c:wmsc.softwaresmsc_nastran~Z28182 msc2Bl82*winb4iB~mzcdate

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 43
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SOL 200 Web App - Status

Stat u S & Python & \ISC Nastran

Status
While MSC Nastran is running, a status
page will show the current state of
MSC Nastran Name Status of Job Design Cycle RUN TERMINATED DUE TO
model bdf Running MNone

The status of the MSC Nastran job is
reported on the Status page. Note that
Windows 7 users will experience a
delay in the status updates. All other
users of Windows 10 and Red Hat
Linux will see immediate status
updates.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 44
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SOL 200 Web App - Local Optimization Results Home

Final Message in .f06

@ (] RUN TERMINATED DUE TO HARD CONVERGENCE TO AN OPTIMUM AT CYCLE MUMBER = 2.

Objective

Review
Optimization
Results

After MSC Nastran is finished, the @ O Dispiay one | & oisizy A
results will be automatically uploaded. Diplay Color Label  Label Commens

0.1

Ensure the messages shown have green PR —
checkmarks. This is indication of | Overal g, of PEMSECT 1
success. Any red icons indicate 008 " T("J’a“:E:M’PE'“SEm
challenges. " peuszors

The final value of objective, normalized 00

constraints (not shown) and design ]

variables can be reviewed.

Objective
=

INITIAL 1 2(FINAL)

Design Cycle

Design Variables

aoa

4]

Value of Design Variahle

0.04

After an optimization, the results will be
automatically displayed as long as the
following files are present: BDF, FO6 and

LOG.
For this optimization, each variable has \

0.02

been reduced. On close inspection, each
variable has been reduced to its lower
bound.

INITIAL 1 2(FINAL)

Technology Partner
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Comparison of
Original and New
Arbitrary Beam
Cross Section

This slide show a comparison of the original
and new cross section after optimization

Before Optimization

= ranart = sz

‘ W=8.1688
Fa

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

H=2.895

!.4

|||||||||

After Optimization

v & et
]\'»‘a “ !:xaﬁw

HEXAGON

Technology Partner

W=0.08800

H=8.05000
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Comparison of
the Original and

New PBMSECT
Entries

Open the following file in a text editor:
nastran_working_directory/beam_a.bdf

Open the directory named
workspace_b

Open the following file in a text editor:
nastran_working_directory
(1)/workspace_b/model_final.bdf

S e e o

ﬁ Network

15 items
&

1

- | g | | Search nastran_working_direct.. S |

%v| . = Dow.. » nastran.

Organize =

Include in library «

Share with = 3

=~ 0 @

1} Favorites
B Desktop
H, Downloads
& Cnelrive

Mame

H @ modelbdf @

':i-ﬂ Recent Places

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

-

v{l_

Date modified

6/7/2022 9:16 .

!.4

HEXAGON

Technology Partner
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OO v| 1. <« Downloads » nastran_working_directory (1) » - | g | | Search nastran_working_directory (1) 0 | % '| .« nastr.. » workspa... - | 4 | | Search workspace b 2 |
Organize v Include in library = Share with + New folder = = i @ Organize » Include in library « Share with « » = - [ 9
ﬁ Favorites MName ° Date modified Type Size '}\-&' Favorites - Mame - Date modified

B Desktop 1 app BrB/HI22 B0 AR SR ile lakdes B Desktop [ model_final.bdf @ 6/7/202211:53
j. Downloads j,, waorkspace_a 65,/6/2022 8:29 AM File folder j Bt e
& OneDrive . workspace_b @ 6/6/2022 8:29 AM File folder #& OneDrive
"5l Recent Places & cross_section_b.bdf 6/6/20228:27 AM  Notepad++ Docu... 1Kl G| Recent Places
[ design_model.bdf 6/6/2022 8:27 AM Notepad++ Docu... 6 Kl -
[ Libraries (& modelbdf 6/6/20228:29 AM  Notepad++ Docu... 5K i L k
5| Documents [ model.f04 6/6/2022 8:29 AM Notepad++ Docu.. 489 KI 1 item
o Music [ model.f05 6/6/2022 8:29 AM Notepad++ Docu... 222Kl Ly
[E5] Pictures |E‘| model.h5 6/6/2022 8:29 AM MNCSA HDFView 1,751 Kl
B videos [ modellog 6,/6,/2022 8:29 AM Motepad++ Docu.. 12Kl
H model.pch 6,/6/2022 8:29 AM Notepad++ Docu... 16 Kl
- Computer I@ model.ps 6,/6,/2022 8:29 AM PostScript File TKI
&, Local Disk (C3) [ model_bm1_01.bdf 6/6,/2022 8:29 AM Motepad++ Docu.. 301 Kl
% Downloads (\\WBoxt optimization_results.csv 6/6/2022 8:29 AM Microsoft Excel C... 1Kl
Start MSC Mastran 6/6/2022 8:29 AM Shortcut 3Kl



Comparison of
the Original and

New PBMSECT
Entries

model_final.bdf contains updated
POINT entries that describe the new
ABCS

File

Edit Search View Encoding L

Settings Tools Macro Run  Plugins Window 7

JEHBEE G| 4 Wil e #hl % BE =T EE

Doz BENMEEDEE=E v =E

[=l model baf 3 | [l model_final beff 3 |
42 PBMSECT 1 1 CcP PBMSECT 1 1 Ep
43 | OUTP=201,BRP=202, BRP=203,T=.010,T(1)=[.0101, PT=(2000012,2000007) OUTP=201,BRP=202, BRP=203,T=.002,T(1)=[.003, PT=(2000012,
44 ] 1 2000007) 1 1
45 POINT 2000007 -0.025000.050000 POINT 2000007 =03 .005
46 POINT 2000008 0.0500000.050000 POINT 2000008 .03 .005 0.0
47 POINT 2000012 -0.05000-0.02559% POINT 2000012 =05 -.0371 0.0
48 POINT 2000013 -0.029939-0.02999 POINT 2000013 -.033992-.0371 0.0
49 POINT 2000014 —-0.00499-0.02999 POINT 2000014 == 013992-.03T1 0.0
50 POINT 2000015 0.014999-0.02999 POINT 2000015 -001999-.0371 0.0
ool POINT 2000016 -0.02595-0.04500 POINT 2000016 -.033592-.045 0.0
5 POINT 2000017 -0.00495-0.04500 POINT 2000017 -.013592-.045 0.0
53 POINT 2000018 -0.050000.019959 POINT 2000018 =505 -.0107% 0.0
54 POINT 2000019 —-0.050000.004999 POINT 2000019 =.05 —.018685 0.0
53 POINT 2000020 0.0399930.004999 POINT 2000020 .021999-.018685 0.0
56 POINT 2000021 0.0500000.004999 POINT 2000021 .03 —.018685 0.0
5 POINT 2000022 0.039995-0.01999 POINT 2000022 .021999-.031837 0.0
58 SET1 201 2000012 2000015 2000018 2000007 2000008 2000021 2000020 SET1 201 2000012 2000015 2000018 00007 2000008 2000021 2000020
50 i 2000022 2000015 2000014 2000013 + 2000022 2000015 2000014 2000013
60 SET1 202 2000013 2000016 2000017 2000014 SET1 202 2000013 2000016 2000017 2000014
61 SET1 203 2000020 2000019 SET1 203 2000020 2000019
63 MDLPRM HDFS 0 2 EM IDFS (]
64 PARAM PRTMAXIM YES PARAM PRTMAXIM YES
&5 > Elements and Elemen s f ¢ Elements and Eleme fo
66 PBEAML 99 & T2 PBEAML 99 1 T2
67 -1 -1 .003 .003 + s Ry .003 .003
< 1 m
User Defined language file - nastrandeck length :15132 lines: 234 Ln:186 Col:22 Pos:11,291 Windows (CRLF)  UTF-8
Original BDF/DAT File Updated BDF/DAT File
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 48
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Part D — Inspecting the new
ABCS in the PBMSECT Web App




PBIMISECT Web
App

Open the PBMSECT web app

Click Select files

Select nastran_working_driectory (
(1)/workspace_b/model_final.bdf

Click Open
Click Upload files

Select PBMSECT 1 from the list of
available entries

@ SOL 200 Web App - PBMSECT  Existing PBMSECT/PBRSECT Entries

Select BDF Files

@ 1. Select files model_final.bdf

Inspecting: 100%

O] : vpcaanes

Uploading: 100 %

Cross Sec

% Open
%vlb <« nastran_working_dir... » workspace_b

- | +y | | Search workspace b P |
[J List of Selected Files —— =~ 0 @
S e *  Mame Date modified Type
Existing PBMSECT/PBRSECT Entries| =oowr || [nosima( 7o s
& OneDrive

| Recent Places

Select a PBMSECT/PBRSECT ID to edit o

1 @ s @ Decuments
Ji Music

[E= Pictures

I | 3

B Videos
= Create Mew Entry ¥ Delete Selected Entry | < |

File name: model_final.bdf

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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@[ Open | | cancel ]
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SOL 200 Web App - PBMSECT  Ewsting PBMSECT/PBRSECT Enlries Cross Section Options  Points Lines  Cuslom IDs Run MSC Nastran and Bulk Data Entries  Download Home

Editing PBMSECT 1

Run MSC Nastran and Bulk Data Entries

Controls

Tools
B Download Test BDF File (3 Run MSC Nastran @o Complete

Corresponding Bulk Data Entries ® Center Model

<4 Fit Model @

.
VleW | I N e s ordl 200 30l < 0 s 0 e 1l 7 01 8 ql 9 ]l e | W Isometric View 1
PBMSECT 1 1 * - v e

OUTP=201,BRP=202,BRP=203,T=.002,T(1)=[ .883, PT=( 2000012, 200827) ]

Ed Background Color
POINT 2800007 -.e3 .ees

O POINT 2888883 .83 885 Label Coler
ross Section y

POINT 2099212 -.833892-.8371
FOINT 2888814 -.813992-.8371 Display o
POINT 2988815 .821989 -.8371 =
POINT 2088816 -.833892-.845
POINT 2000017 -.813992-.045 [

The following requires MSC Nastran to be

g q POINT 2080819 -.25 -.8186385

POINT 2800028 .221999 -.@18685

installed on the same machine as the SOL  Cross Section Preiew
POINT 2000022 .821999 -.831827
200 Web App SETL 281 2000012 2000210 2000015 1000027 2000003 1000821 2000922

2880822 2000015 20808312 2000013 A Size Controls
SET1 202 2606013 2099016 2006617 2606014
SETL 203 2600028 2002219

1. Click Run MSC Nastran ! ’

FO6

1. The web app will run MSC B CiearDerno
Nastran will in the background moero

Demos

. . command executed: /msc/MSC_Nastran/2822.1/bin/msc20221 nastran ./tmp/32622fabcssblesfaesaasiha W Demo 2
and will determine the cross e ——_ e N
section generated by MSC "

Nastran. This MSC Nastran run mDemos
should take no more than 10 ) e T TR YT (A e i, o] ~| Deveioped by The Engineering Lab
seconds. MSC Nastran must be

installed on the machine as

the SOL 200 Web App.

If the run is successful, the MSC
Nastran generated cross section is
displayed.

Click Labels

Click Fit Model Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 51
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Part E — Inspecting the new
ABCS in the Viewer




Viewer

Open the Viewer
1. Click File Upload

Click Select files

Navigate to the directory workspace_b

Select model_final.bdf
Click Open
Click Upload files

The MSC Nastran model has been
uploaded to the Viewer

Main Panel

File Upload

arim

Camera

@ First Person

@ Center Model
L Fit Model

Ed Background Caolor

View

@ Front Wiso1
@ Rear i| Iso 2

- Top Wiso3
v Bottom

W iso 1B

< Left ? Right

C Rotate | D Rotate

Tools

= Model Display Panel

FEM Lahel

Questions? Email

File Upload

A=T-Eeaill  model final bdf

®
C—

[CJ List of Selected Files

: christian@ the-engineering-lab.com

Inspecting: 100%

G Open
7\

[ puv| .. % nastran_working_dir... » workspace_b 3 |d'v, || Search workspace_b

Organize = Mew falder

-~

MName Date modified

"0 Favorites A~

B Desktop

|2 model finalbat (4 )

6/7/202211:53 AM

8 Downloads ~

& OneDrive

=
=l Recent Places

sl Libraries

@ Documents
Js Music

[E=] Pictures

E Videos

< | 2

File name:  model_final.bdf v [ Custom Files (~.bdf:" dat;"inc* |

@[ open | | Cancel |

The Engineering Lab

.4 HEXAGON 53
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Motepad+

<




Viewer

1. Click Model Display Panel

* In the future, click this button
again to close the Model Display
Panel

2. Mark the indicate checkbox to display
the beam cross section

3. The new, optimized ABCS is displayed

Main Panel

File Upload

B File Upload

Camera

® First Person

® Center Model
% & Fit Model

sl Background Color
View
® Front Wiso1
@ Rear i Iso 2
# Top Wiso3

“ Bottom Wiso1B

< Left > Right

C Rotate = O} Rotate

Tools

= Model Display Panel o

FEM Label s

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

Model Display Panel

Froptirty [+] Display
Property Name - Elements

PEEANML®

PEMSECT

* There are no elements using the indicated

Display
Wireframe

Color of Detail

Displax
Detail ~

Y Reset Table

Display Detgil
Wireframe ~

.4 HEXAGON

Technology Partner

S0OL 200 Web App
Developed by The Engineering Lab




Main Panel =

Main Panel -

Viewer

Two separate web browser tabs are
used to open the Viewer web app. The
initial and final BDF files are uploaded,

so a side-by-side comparison is done on
the arbitrary cross sections.

SOL 200 Web App
Developed by The Engineering Lab

SOL 200 Web App
Developed by The Engineering Lab

Initial Design Final Design
model.bdf model_final.bdf

Questions? Email: christian@ the-engineering-lab.com * HEXAGON 55
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Part F — Inspecting the PBMSECT
and CBEAM Results




Main Panel File Upload @

File Upload BDF H5 PCH PS

o O

Camera

Upload .h5 File
N

3
@ First Person
1. Select files EENBLEIRET
2. Upload files G
® Center Mode!

+ % Fit Model

Upload the H5
File

Click File Upload

&l Background Color

View i @
Acquire Dataset @TD.| | % Dow... » nastran_working_directo... » v | sy || Search r!:.'sfmr.'_1*;9r)'cz'r.|g_f."ire:f... P|
Organize + New folder = [l '@

Click H5

Click Select files @ Front WMo

S Favorites MName Date modified Type

R lso 2
® Rear W so B Desktop 1 app 6/7/202211:52 AM File folder

A Top Hiso3 Select Dataset 1§ Downloads || workspace_a 6/7/202211:53 AM  File folder
& OneDrive E L owarkspace b~ 6/7/202211:53 AM  File folder
"Ll Recent Places B model.h5 6/7/202211:53 AM NCSA HDSV

Select file nastran_working_directory
(1)/model.h5

“ Bottom WisciB

Click Open

< Left > Right
4 Libraries
@ Documents
dz’ Music
[ Pictures
Tools Specify Entities B videos

Click Upload files

C Rotate | O Rotate

sl €1 |

File name | model.h ~ [NCSA HDFUiew (*h5)

£= Model Display Panel

FEM Label

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON 57
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Main Panel Post-processor

File Upload Spectrum Acquire Dataset
1.00000

0.93750

P File Upload 0.87500 Select Dataset

0.81250 ELEMENTAL/ELEMENT FORCE/BEAM
Camera 0.75000

Select Domain
0.66750

L]
0.62500
I S a n e r n a ® First Person
0.56250
CEIRIRG Selected DOMAIN_ID DESIGN_CYCLE SUBCASE

Element

0.37300
Moments
1 Fit Mode! 0.25000

Eal Background Color 0.18730

1. Select dataset:
ELEMENTAL/ELEMENT_FORCE/BEAM

0.12500
-

View 0.06250
0.00000

2. Select DESIGN_CYCLE 2 o
® Front Wiso1 - Data

3. Select the indicated checkbox ® rear 8150 2

 Top Wisos
~ Bottom W iso 1B
Acquisition complete and successful
< Left > Right
Configure Plots

C Rotate | ) Rotate

Tools _ @ Display Color Plot @ Display Shape Plot

= Model Display Panel
FEM Label

S0OL 200 Web App
Developed by The Engineering Lab

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON
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Post-processor

Main Panel -
File Upload Spectrum
405.31463
354.64360
B File Upload 303.97276 Fringe Plot
253.30182 Dataset | ELEMENTALELEMENT_FORCE/BE
Camera 202.63088  oEsEl ay
151.05904 o - .
O [ - ation distance divided by len
Display Internal -
@ First Person BM2 - Bending moment plane 2
50.618607 TS1 - Shear plane 1

N TS2 - Shear plane 2

’ -0.05287
E | e I I I e n t Misc. Field AF - Axial Force
-50.72381 TTRQ - Total Torque

WTRQ - Warping Torgue

-101.39475 B
I\/I O | I I e n tS © Genter Model -152.06569 y
1 Fit Madel -202.73662 Coordinate
. . System
Use scroll bar to move to the Fringe & Backoround Coler @ 25340796
Plot section -304.07850 DESIGN_CYCLE 2
View r’*ﬁ;‘, Domain

, = O ~394.74944 SUBCASE 1
Click Display Shape Plot 44 /\':"\ -405.42038

J
Maximum and Minimum
[ Mo Data
@ Front Wiso1 I/’ )
Select the indicated fields for moments ® Rear 150 2 4 _ Maximum 1;{:1-31463 at Element 1, End A, Field
M1 and M2 \5/
- Top Wiso3 405.314631502 Minimum -405.42038 at Element 5, End B,
. El t 1, End Field BM1
Click Arrow Plot “ Bottom W iso 1B / emen n
< Left > Right 2
q . . : ? petl Maximum @
Display the first maximum label Lobels
z

C Rotate |+ Rotate

RS B S SIS

Rotate and zoom in to the location of
the first maximum label Tools

3

Minimum

Click Background Color

= Model Display Panel

Technology Partner

FA FEM Label h
® ¥ SOL 200 Web App
Developed by The Engineering Lab
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 59



Display Internal
Element
Moments

Click Model Display Panel

Deselect the indicated checkboxes

ML = 3.85e+1
Main Panel o ost-processor < 2 Model Display Panel
7 M2 = 2.41e+0
File Upload
K File Upload Proptirly D Display
¢ Ale+d Property Name ke Color Elements
Camera 202.63088 - = Search v
HI = Search Search Searc
151.95994
101.28900 E 0@
@ First Person
50.61807
. 3 PBEAML® 99
Misc. 0.05287
-50.72381 PBMSECT 1 ]
-101.39475
@® center Model -152.06569 * There are no elements using the indicated property

-202.73662
-253.40756

= Fit Model

Ed Background Color

|

S 7Bad]

-304.07850

View -354.74944
-405.42038
MNo Data
©® Front Wiso1
@ Rear i| Iso 2
“ Top Wiso3 = B.00e—1
» Bottom Wiso 1B
{ Left > Right 1 D 43esn

C Rotate | O Rotate Mz = B,580+1

Tools

FEM Label h

Technology Partner

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

M2

Display
Wireframe

0o

=
1.1%a+2

Y Reset Table

-

Display Display Detail -
Color of Detail  Detail = Wireframe =

Search b -
= D& D ®

— @

m O o0 |

‘100 200 500 1000

SOL 200 Web App
Developed by The Engineering Lab
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Display Internal
Element
Moments

Click Model Display Panel to hide the
Model Display Panel

Click the indicated button to hide the
Post-processor panel

Inspect the moments in other beam
ENES

ML = 3.85e+l
Main Panel -

M2 = 2.41c+0
File Upload

P File Upload
2, 41e+d

Camera
M1 = 3,85e+1

@ First Person

Misc.

® center Model
% L Fit Model

Ea Background Calor

View

@ Front Wiso1

@ Rear Wisoz

A Top Wiso 3 = 5.50e-1
» Bottom N isc 1B

< Left > Right

C Rotate | O Rotate M3 = @ 5@0+1

Tools

= Model Display F'anel@
/ KA FEM Label

[T 52N0 43e+42

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

i} 1.38e+Z
3
M1 A pt?
I
M2 el

ﬂ HEXAGON

Technology Partner

HL = 1. 1de+Z

[

1.1%a+2

M1 = 4.85e+2

Post-processor

Spectrum

a05il 463
334.64369
303.97276
253.30182
202.63068
1.95994
101.28900
50.61807
-0.05287
-30.72381
-101.394735
-152.06569
-202.73662
-253.40756
-304.07850
-354.74944

-405.42038
No Data

SOL 200 Web App
Developed by The Engineering Lab
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Normalized Constraints

+ Info
0s @ = Hf
9
E
T 0
g
v =
-05 -0.4785026 &
g (=
I
E -
[=]
=
Normalized | it
. Design Cycle
CO n St ra I nts SOL 200 Web App - Responses
All constraints are normalized. For each
design cycle, the maximum normalized Responses
constraint (NC) is reported in the
Normalized Constraints plot.
@ Resetview @ Violated constraints | @ Active constraints =~ @ Maximum constraint for each design cycle
The Responses web app is used to i
i t the corresponding response for Upper | Normalized
e . P ; g P ; Design Subcase Label Response Type Norrnallzed Lower_ Bound Constraint Show More GRID COMPONENT
each maximum normalized constraint Cycle ~ - N Constraint ~  Bound ~ Value = Information designCycleNumber ID NO.
value.
For the ﬁnal deSign, the Search Search Ses Search Search Search Search Seal Search
maximum NC is -.4785026 and INITIAL 0 0 WEIGHT N/A 3.7407E+01  N/A B o
ol o5 dleplagaimantel FINAL-2(FI 0 0 WEIGHT N/A 5.8078E+00 N/A B8 2
-.0052150 (z component of ’
displacement at grid 6 and FINAL-2(FI 1 r DISPLACEMENT -4.7850E-01** -1.0000E-02 -5.2150E-03 N/A | 2 6 3
subcase 5). FINAL-2(FI 3 r1 DISPLACEMENT -4.7850E-01** -1.0000E-02 -5.2150E-03 N/A B - 6 3
FINAL-2(FI 5 r DISPLACEMENT -4.7850E-01** -5.2150E-03  NJA B8 2 6 3

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 62
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Paost-processor > Post-processor < >

-

Spectrum Acquire Dataset = Spectrum

Technology Partner

s 0.00521 0.00000 @ Display Color Plot
Display o .
0.00456 Select Dataset P — Fringe Plot Shape Plot
D . | 0.00424 | NODALDISPLACEMENT @ o 00000 Datasst  NODALIDISPLACEMENT NODAL/DISPLACEMENT
| S p a Ce I | I e ntS 0.00391 -0.00130 X - X component - x -
Select Domain Y - Y compeonent Y
0.00359 -0.00163 Z - Z companent z
CI 0 o o 0.00326 _0.00196 RX - RX compenent RX
ick the indicated button to show the - - : - : RY - RY component RY
POSt-proceSSOI‘ pa nel 0.00293 T REseiTabls) D Uncl ible b & Check visible boxes 0.00228 Field RZ . RZ component =
0.00261 Selected - DOMAIN_ID DESIGN_CYCLE SUBCASE = -0.00261
: 7 -0.00293 ~ -
Move the scroll bar until the Acquire RREE = ~iar 7 i y .
S 0.00196 0.
Dataset section is visible B @ . Coordinate @
0.00163 3 | -0.00359 St CID=0 (Basic) v CID=0 (Basic) v
0.00130 <[ 4 - -0.00391
Set Select Dataset to S 5 s , 1 oo0ize S o @
NODAL/DISPLACEMENT G -0.00456
' O 16 2 2 S DESIGN_CYCLE 2 DESIGN_CYCLE 2
0.00033 i Domain
Select DES'GN_CYCLE P 0.00000 U 7 2 3 -0.00521 SUBCASE 5 SUBCASE 5
No 2| 18 2 4 NoData  ppayimum and Minimum
q q Data
Select the indicated checkbox @ 19 2 5 Maximum ~ 0.00000 at Grid 1 0.00521 at Grid 6
Note the checkbox Corresponds Minimum  -0.00521 at Grid 6 0.00000 at Grid 1
to design cycle 2, subcase 5 ‘ 10 20 50 1 -
" 2
@ Acquisition complete and successful rae::rll;um 3 |
Move the scroll bar until the Fringe Plot p .
o Configure Plot = :
section is visible S aneinn
= T
Minimum 2
Set the Scale Factor to 40 PSSR ® Display Color Plot | @ Display Shape Plat Labels 3 » .
Click Marker Plot
Set Field to Z - Z Component
Select the first minimum label
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 63



Main Panel - Post-processor < E]
File Upload - Spectrum @

0.00000
-0.00033
B File Upload -0.00065
-0.00098
Camera -0.00130
-0.00163
-0.00196
@ First Person
-0.00228
. Misc. -0.00261
I S p ay -0.00293
. -0.00326
Displacements —
=% Fit Model -0.00391
] A . -0.00424
Click the indicated button until the FalEisd o Sehen
. . -0.00456
Post-processor panel is hidden ,
View -0.00489
A -0.00321
Rotate and inspect the deformed shape No Dala
@® Front Wiso1
The displacement values matches the ® Rear 10 2 0.005214973798660277 @
response value reported during the . Grid 6
optimization e 503
“ Battom W =0 1B
{ Left > Right
C Rotate | O Rotate
Tools
2z
= Model Display Panel
FEM Label -
X v
S0OL 200 Web App

Developed by The Engineering Lab

Technology Partner
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End of Tutorial
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Appendix Contents

> Procedure to Create PBMSECT/PBRSECT Entries

© Comment on Critical Points

> Supported PBMSECT/PBRSECT Keywords

° UFM 2012

° UFM 7201 - Cause 1

° UFM 7201 - Cause 2

°© UFM 7733

> What if the arbitrary cross section is not visible in the Viewer?

Questions? Email: christian@ the-engineering-lab.com ‘ HEXAGON
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Procedure to Create
PBMSECT/PBRSECT
Entries

Create points
Connect points and create Lines

Identify lines on the outer perimeter
(Critical Step)
Guideline: If creating an open
profile, the outer perimeter
should connect all “critical
points”

Fine tune the configuration

Select between PBMSECT and
PBRSECT

Select general section, open
profile or closed profile

Adjust the point’s z and y
positions

Adjust the line segment
thicknesses

Specify custom IDs for POINT and
SET1 entries

Run MSC Nastran to validate the
PBMSECT/PBRSECT entry

This only works if MSC Nastran is
installed on the same machine as
the SOL 200 Web App

Arbitrary Beam Cross Section Examples

Composite Arbitrary Beam Cross Section Examples

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

!.4
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Comment on
Critical Points

A critical point is a point with 3 or more
connecting lines.

1. For open profile (OP) cross sections, the
outer perimeter should always cross the
critical points.

2. For closed profile (CP) cross sections, it
is recommended that the outer
perimeter cross the critical points.

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

v
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Legend

Color Description

Outer Perimeter
(OUTP)

Possible lines for
OuUTP

I Critical Points




Description

Quter Perimeter
(OUTP)

Possible lines for
OuUTP

Critical Points

Comment on
Critical Points

1. For closed profile cross sections, it is
recommended that the outer perimeter
cross the critical points.

* This recommendation is NOT
absolute. As shown in the
examples to the right, certain
cross sections provide flexibility
where the outer perimeter does
not need to cross all the critical
points.

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Supported Bulk Data Entries Supported Keywords

YES

PBMSECT YES YES OUTP
PBRSECT YES YES OUTM** NO
Supported Bulk Data POINT YES YES INP YES
Entries and Keywords SET1 YES YES — e
SET3 YES NO T YES
The PBMSECT Web App supports the
keywords listed in the table *When uploading BDF files to the SOL 200 Web App, including COREorC YES
the PBMSECT web app and Viewer, each entry listed in the table
above must have a unique ID in all BDF files. The use of BEGIN LAYER or L YES
MODULE allows for duplicate IDs for PBMSECT, POINT, SET1, etc.
The following examples have duplicate IDs for POINT entries and NSM YES

are not supported by the SOL 200 Web App. All other DAT and
BDF files are supported.

* /tpl/modules/mod_vabcor2a.dat

* /tpl/modules/mod_vabcorel.dat

**OUTM and BEGIN BULK ARBMODEL are not supported.

Supported Forms
* GS General Section
* OP Open Profile
e CP Closed Profile

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 71
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UFM 2012

The IDs for the POINT entries may be
customized as shown and is done to
avoid conflicts with existing GRID IDs

*** USER FATAL MESSAGE 2012 (GP1GSM)
IDENTIFICATION 1 SAME BETWEEN GRID, SCALAR OR POINT OR
AUTOMATICALLY GENERATED Q-SET SPOINT ID

*** USER FATAL MESSAGE 2012 (GP1GSM)
IDENTIFICATION 2 SAME BETWEEN GRID, SCALAR OR POINT OR
AUTOMATICALLY GENERATED Q-SET SPOINT ID

Custom IDs

(&) Renumber Lines and Points

IDs Used by this IDs Used by
Entry Custom ID Status PBMSECT/PBRSECT other entries
PBMSECT/
PRRSECT || 202 © 78020
SET1 2000 L]
POINT 2001 ) Check separately to ensure POINT IDs do not conflict

with GRID IDs

®

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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*** USER FATAL MESSAGE 7201 (ARNFCK)
PBRSECT/PBMSECT ENTRY ID=32, INTERSECTION OF SEGMENTS WITHIN A LOOP OR BETWEEN LOOPS FOUND.
USER ACTION : IF FORM=CP OR OP, USE LESSER NUMBER OF POINTS TO DESCRIBE THE PROFILE. ESPECIALLY IN MERGING AREA OF TWO LINES.

IF FORM=GS, CHECK FOR OVERLAPPING POINTS AND/OR POINTS WITH SAME COORDINATES.
INTERSECTION

X-COOR Y-COOR PROXIMITY POINT ID
4.9407-324 0.0000E+00

USER ACTION: MAKE SURE POINTS IN CLOSE PROXIMITY OF ABOVE COORDINATES ARE SEPARATED BY
A DISTANCE LARGER THAN THE THICKNESS OF THE SEGMENT.

PLEASE NOTE THAT LIST OF PROXIMITY POINTS IS NOT EXHAUSTIVE. REVIEW OF ALL POINTS INVOLVED IS RECOMMENDED.
POST-SCRIPT OUTPUT FILE MAY BE UTILIZED AS A TOOL TO LOCATE THE PROBLEM SPOT.
*** USER FATAL MESSAGE 6624 (IFP9)

SEE INFORMATION MESSAGES ABOVE

UFM 7201
Cause 1

1. This UFM sometimes occurs if line
segments overlap

Not Correct: Line 4 overlaps line 6 Correct: Line 4 is removed and line
7 is created.

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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UFM 7201
Cause 1, Another
Example

1. If afree end of a line is very close to
another line, the overlapping sections
will trigger this error

*** USER FATAL MESSAGE 7201 (ARNFCK)
PBRSECT/PBMSECT ENTRY ID=32, INTERSECTION OF SEGMENTS WITHIN A LOOP OR BETWEEN LOOPS FOUND.
USER ACTION : IF FORM=CP OR OP, USE LESSER NUMBER OF POINTS TO DESCRIBE THE PROFILE. ESPECIALLY IN MERGING AREA OF TWO LINES.
IF FORM=GS, CHECK FOR OVERLAPPING POINTS AND/OR POINTS WITH SAME COORDINATES.
INTERSECTION
X-COOR Y-COOR PROXIMITY POINT ID
4.9407-324 0.0000E+00
USER ACTION: MAKE SURE POINTS IN CLOSE PROXIMITY OF ABOVE COORDINATES ARE SEPARATED BY
A DISTANCE LARGER THAN THE THICKNESS OF THE SEGMENT.
PLEASE NOTE THAT LIST OF PROXIMITY POINTS IS NOT EXHAUSTIVE. REVIEW OF ALL POINTS INVOLVED IS RECOMMENDED.
POST-SCRIPT OUTPUT FILE MAY BE UTILIZED AS A TOOL TO LOCATE THE PROBLEM SPOT.
*** USER FATAL MESSAGE 6624 (IFP9)
SEE INFORMATION MESSAGES ABOVE

Not Correct: Point 8 is too close to line 15

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON 74
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UFM 7201
Cause 2

This UFM sometimes occurs if the POINT
IDs are not numbered sequentially.

1. Click Renumber Lines and Points to
automatically renumber the POINT IDs

Custom IDs

(® Renumber Lines and Points

Entry Custom ID
PBMSECT/

*** USER FATAL MESSAGE 7201 (ARNFCK)
PBRSECT/PBMSECT ENTRY ID=32, INTERSECTION OF SEGMENTS WITHIN A LOOP OR BETWEEN LOOPS FOUND.
USER ACTION : IF FORM=CP OR OP, USE LESSER NUMBER OF POINTS TO DESCRIBE THE PROFILE. ESPECIALLY IN MERGING AREA OF TWO LINES.
IF FORM=GS, CHECK FOR OVERLAPPING POINTS AND/OR POINTS WITH SAME COORDINATES.
INTERSECTION
X-COOR Y-COOR PROXIMITY POINT ID
5.0000E+00 5.0395-322
USER ACTION: MAKE SURE POINTS IN CLOSE PROXIMITY OF ABOVE COORDINATES ARE SEPARATED BY
A DISTANCE LARGER THAN THE THICKNESS OF THE SEGMENT.
PLEASE NOTE THAT LIST OF PROXIMITY POINTS IS NOT EXHAUSTIVE. REVIEW OF ALL POINTS INVOLVED IS RECOMMENDED.
POST-SCRIPT OUTPUT FILE MAY BE UTILIZED AS A TOOL TO LOCATE THE PROBLEM SPOT.
**% USER FATAL MESSAGE 6624 (IFP9)
SEE INFORMATION MESSAGES ABOVE

Not Correct: The POINT IDs are not Correct: The POINT IDs are now
numbered in sequential order. numbered in sequential order.

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON 75
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UFM 7201

If this error persists, recreate the lines and
ensure the next line created starts the end
of the last line created.

Not Ideal: End B of line 1 is connected to End Ideal: End B of line 1 is connected to End A of
B of line 2 line 2

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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What if the arbitrary cross
section is not visible in the
Viewer?




Viewer

1. Click Model Display Panel
2. Mark the indicated checkboxes

3. If the arbitrary cross section (ABCS) is
not displayed, then an error has
occurred

The Viewer needs information about the
ABCS in order to display the cross section.
This ABCS information is obtained from the
PostScript and BDF files.

When the BDF files are uploaded to the
Viewer, in the background MSC Nastran is
executed to generate the PS and BDF files.

If the MSC Nastran run is unsuccessful, the
PS and BDF files will be unavailable, and the
ABCS will not be displayed.

The following slides discuss how to
manually upload the PS and BDF files to the
Viewer so the ABCS is displayed.

Main Panel

File Upload

B File Upload

Camera

@® First Person

@ Center Model
=1 Fit Model

Eal Background Color

View

@ Front i I=o 1

® Rear Wiso2

* Top Wisoc3
“ Bottom Wiso1B

< Letft > Right
(& Rotate O Rotate

Tools

= Model Display Panel @

FEM Label h

Model Display Panel

Property ID Display
Property Name Elements

PEEAML®

PEMSECT

*The

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

Y Reset Table

Display Display Detail
Color of Detail  Detail Wireframe

100 | 200 = 500 1000

SOL 200 Web App
Developed by The Engineering Lab




Main Panel File Upload

File Upload BDF H5 PCH PS@

o Method Status Display Comments
B File Upload o

Auto ABCS (1] After the BDF files are uploaded and in the background, MSC Nastran will automatically be executed
Camera Display @ S and the necessary PS and BDF files will be acquired. The cross section will then be displayed. This
requires MSC Nastran to be installed and configured on the same machine as the SOL 200 Web App,
i.e. the machine that is running ncde app.min.qs.
@ First Person Manual - MSC Nastran must be manually executed separately to produce the PS and BDF files. Then, the PS
ABCS @ and BOF files are manually uploaded to this section. Remember to click Parse to display the cross
Display sections.

Manual ABCS Display

@® Center Model

Verify the Status

1. Click File Upload

= % Fit Model

Eal Background Color

A) Upload PS File B) Upload BDF Files

1. Select files 3. Select files
@ Front Wiso1

® Rear Wiso2 ‘ | ‘

View

Click Upload PS

If an error occurred during the MSC
Nastran run, this is indicate in the status
column of the first row of the table.

 Top Wiso3
' Bottom Wiso 1B

< Left > Right

C) Parse Files

C Rotate | 1D Rotate

Summary of detected PEMSECT and PBRSECT entries
Entry Name ID  File Name PS File Name BDF
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L o 5

%'LL v caparici + Downloads » nastran_werking_directory (1) » workspace_b - ‘ 5 ‘ | Search workspace_b el |
Organize » New folder =~ [ 0
9 Favorites * Mame /-\ Date modified Type Size

B Desktop | model finalbat  \ £ ) 6/6/20228:37 AM  Notepad++ Docu... 16 KB |
j Downloads
#& OneDrive

(E-ﬂ Recent Places

[ Libraries
@ Documents

I\/I anua | Iy @ MSC Nastran & Mk

[E=] Pictures

2!]13.2 B videos

Generating the e |

&, Local Disk (C)

PS and BDF Files T e o —T—

Double click the MSC Nastran desktop
shortcut

mv|h b caparici b Downloads » nastran_working_directory (1) » workspace b

Select this file ,
nastra n_working_directory Organize « Include in library - Share with - MNew folder

e

(1)/workspace_b/model_final.bdf

T-:’ P MName Date modified Type Size
Click Open - Desktop g’ model_final.bdf 6/6/2022 8:37 AM Motepad++ Docu... 16 KB
| Downloads [& model_final.f04 6/6/2022 8:42 AM Motepad++ Docu... 49 KE
The PS and BDF files have been & OneDrive g model_final f0& 6/6/2022 8:42 AM Motepad++ Docu.., 113 KB
generated by MSC Nastran 5l Recent Places |§| model_final.h5 6/6/2022 8:42 AM MNCSA HDFView 1,501 KB
model final log 6/6/2022 8:42 AM Motepad++ Docu... 9 KB
= Libraries @ madel_final ps @ 6/6/2022 8:42 AM PostScript File 7TKB
@ Documents model_final_brnl_01.bdf 6/6/2022 8:42 AM Motepad++ Docu... 254 KB
J’ Music @ optimization_results.csv 6/6/2022 8:42 AM Microsoft Excel C... OKE
[ Pictures
i Videos
Questions? Email: christian@ the-engineering-lab.com u HEXAGON 80
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Viewing the PS
and BDF Files

These steps are optional

An application is used to convert the

PostScript (PS) file into a PDF file

A pre-processor, in this case Patran, is
used to view the file
model_final_bm1_01.bdf

model_final.ps

Edit Window  Help

acm"aﬁ@%@|@@@|}@@ Customizav|E
II‘@@ ‘®®|@ x| Tools Sign Comment

model_final bm1_01.bdf

Home | Geometry Propertes Loads/BCs  Meshing  Analyss  Results

DE &8
A A == ]

Defaults Transforms Viewport Display Orientation Misc. Web | Model Tree

: Filew Group~ Viewport~ Viewing~ Display~ Preferences~ Tools= Insight Control Help~ Utiities~

RHS Window 8 x
analysis |
a
ses: 2
| ot e
Method: |Analysis Deck ~
Code: | MSC.Nastran
Type: | Structural
. o Availzble Jobs.
model_final_bm1_01
Job Name B
‘model_final_bm1_01 ]
3 Job Description {TITLE)
SUBTITLE
LABEL
' EH m |_"‘=" l_"E" E ; 2 New property set pshell. 1 created without properties to resolve missing reference. - Translation Parameters. ..
File SettingsHell # 506 Elements written to database.
s = 9 Case Contral Ines/comments witen 1o catabase, L
PBMSECT 1 Adobe PDF Settings 9 total unrecognized entities/comment ines written to database.
Defaut Settngs: [ Standard - = | $#Reading of MSC.Nastran input file completed.
L e Compatibilty:  Acrobat 6.0 {PDF 15) £ = re——
¥ Shear Center 12 - 4981107 Uss these settings to create Adobe PDF documerts suitabls for reliable 2 v =
o Centreid T12- 6.3204E-08 (' viewing and printing of business documents_ Created PDF documents can S | Command Output [ Subcase Select... ]
I = 3.8347E-07 be opened with Acrobat and Adobe Reader 6.0 and later. £
Kl = 1.9493E-01 [+ ‘ ) d
K2 = 6.3B0SE-01
T (R
Status: Ready

\
@

PDF File Size Time PS File Size m Settings PDF Fold|
[Bimodel_. 9KB D00 modslfin.. 6KBE  Standsd 3 caue

< m J r

|Started: Tuesday. June 07, 2022 at 6:56:05 E

Adobe PostScript software version: 3018.101
ICID support library intialization completed.

\Start Time: Tuesdav June 07 2027 at 65606 S

Questions? Email: christian@ the-engineering-lab.com
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Upload the PS
and BDF Files to
the Viewer

Return to the Viewer

Click Select files

Select model_final.ps

Click Open

Click Upload files

Click Select files

Select model_final_bm1_01.bdf

Click Open

Slick Upload files

Click Parse

The information in the PS and BDF files
are used to construct the ABCS. If
successful, the table should display
green checkboxes.

M

M

v 1. < nastran_working_dir... » workspace_b - |‘1- | | Search workspace_b P | vl | < nastran_working_dir... » workspace b - |ﬂ- | | Search workspace_b pe) |
Organize Mew folder = 0l @ I Organize » New folder =+ 0 @
A ! Name . Date modified Type : - = -

i Favorites s = Name Date medified Type
P Desktop |2 model_final.ps @ 6/6/20228:42 AM  PostScripf B Desktop [&f model_final.bdf ~ 6/6/20229:22 AM  Notepad-
18 Downloads I§ Downloads [ model final bm1_01bef  \ 7 ) 6/6/20228:42 AM  Notepads
& OneDrive = ackgre & OneDrive =
‘i.ﬂ-_ Recent Places s willt “Ll Recent Places N
nstalle -
) Libraries nning [ Libraries
@ DOCL-.IFI"IEI"ItS parate @ Documents Tl
J? Music nis seq J? Music
(5] Pictures [E5] Pictures
EE videos B2 videos
- | M " (3 ~ [ | »
File name: model_final.ps - [Postﬁc'ipi File (*.ps) '] File name: model_final_bm1_01.bdf - [Notepad++ Decument (*.bdf) v]
@ l Open Ivl [ Cancel ] @ Open Iv] [ Cancel l

A) Upload PS File

1. Select files

2. Upload files @

model_final ps

Uploading: 100 %

C) Parse Files

W

" Complete

B) Upload BDF Files

3. Select files

model_final_bm1_01_bdf

4. Upload files 9

Uploading: 100 %

Summary of detected PEMSECT and PBRSECT entries

Entry
Name ID File Name PS  File Name BDF
PBMSECT v v

model_final.ps  medel_final_bm1_01.bdf

@) .

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

File Upload Y Reset Table

B File Upload Property 1D Display Display Display Display Detail
Property Name Elements Wireframe  Color of Detail  Detail Wireframe

Camera

Inspect the e
A B C S S © Genter tode! " The

% % Fit Model
1. Click Model Display Panel Cal Background Color

* In the future, click this button
again to close the Model Display

View

Panel
® Front Wiso1
2. Mark the indicate checkbox to display ® Rear Wiso2
the beam cross section A Top Wiso3

» Bottom Wiso 1B

3. The ABCS is now displayed for the

< Left » Right
elements

C Rotate O Rotate

Tools

= Model Display Panel @

FEM Label h

SOL 200 Web App
Developed by The Engineering Lab

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

Technology Partner




