Workshop — Composite
Arbitrary Beam Cross Section

A PBMSECT/PBRSECT TUTORIAL




Goal: Create a PBMSECT that describes a composite
arbitrary beam cross section
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More Information Available in the Appendix

" The Appendix includes information regarding the following:
Ply Coordinate System
Unwanted Free Edges in the Cross Section’s Mesh
Avoid CORE/LAYER and SET1 Conflicts

Considerations for Quter Perimeter and
Branch Lines

Offset Z0 Considerations

Appendix

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



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
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Tutorial Overview

1. Start with a .bdf or .dat file

2 ' Use the PBMSECT WEb App to: Composite Arbitrary Beam Cross Section - The PBMSECT entry supports

o Create a new arbitrary beam cross section the use of PCOMP and PCOMPG entries. A composite beam may be
(ABCS) created and the procedure is detailed in this tutorial.

Special Topics Covered

°  Assign composite laminates to different
walls of the ABCS

° Download an updated BDF file
©  Verify the cross section’s FEM is valid

° MSC Nastran is used to generate the file
AAA_ xxyyy_zz.bdf
° Patran is used to view the FEM of the cross section

contained in AAA_xxyyy_zz.bdf

3. Use the Viewer to view the updated beam
elements with the newest ABCS

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

"' Technology Partner




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
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Locating the Web Apps

Throughout this tutorial the following web apps will be used

* Viewer

* PBMSECT web app

The following slides detail where to locate these web apps

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




Viewer and
PBMSECT Web

App

1. Navigate to the homepage

2. Click on the indicated link

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

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

PBMSECT

Composites

PRERERGE

Stacking Sequence

Questions? Email: christian@ the-engineering-lab.com
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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 12
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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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®

Composite Arbitrary Beam Cross Section Link

Compaosite arbitrary beam cross section (ABCS) may be defined through the use of

the PBMSECT and CBEAMS3 entries. This tutorial details the use of the PBMSECT
web app to construct a composite ABCS and generate the necessary PBMSECT,
. . POINT and SET1 entries. Important considerations, such as ply coordinate
O bta IN Sta rtin g systems and validating the FEM of the beam cross section, are discussed.

F | | es Starting BOF Files{Tnk)(2)

Solution BDF Files: Link

Find the indicated example

Click Link
| o]
The starting file has been downloaded _ e |1 S
%'Li b caparici ¢ Downloads - |~‘1~ | | Search Downloads 2 |
Organize = Include in library - Share with = = = = [l 9
{l’ Favorites e @
. Desktop Q’ double_box_beam.bdf
* When starting the procedure, all the 4 Downloads
necessary BDF files must be collected “Zl Recent Places
together. L Downloads (VBo:
- 4 i b

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 14
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PBMISECT Web
App

The PBMSECT web app will be used to define
an arbitrary beam cross section by defining a
PBMSECT, POINT and SET1 entries

Open the PBMSECT web app
Click Select files

Select double_box_beam.bdf
Click Open

Click Upload files

The selected BDF file was created by a

separate pre processor. The PBMSECT

Web App only generates the following

entries: PBMSECT, PBRSECT, POINT and
SET1.

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

Select BDF Files

@ (s SRl double box_beam.bdf

Cross Sectic

Inspecting: 100%

© T

Uploading: 100 %

E] List of Selected Files %vl_ﬁ v caparici » Downloads - | +y | | Search Downloads Fel |
Organize New folder =~ O @
7-:: Eiiie Mame Date
P Desktop | double_box_beambdf | 3 ) 7/13/2022 1
j Downloads —

(E."‘] Recent Places |
5% Downloads (VBo:

[ Libraries
Documents
J Music
[E5] Pictures
B Vvideos

- ] [T

| 3

File name: double_box_beam.bdf

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Existing PBMSECT/PBRSECT Entries

Select a PEMSECT/PBRSECT ID to edit

9 L

Create a New
PBMSECT Entry

Cross Section Options

Click Create New Entry

Configure the Cross Section Options

follows: Entry | PBMSECT “
Entry: PBMSECT
PID: 9 EID g
MID: Unset
MID - Select a MAT ID — w
FORM: CP Closed Profile @
CORE: Yes FORM CP Closed Profile w

NSM: Leave blank
CORE Yes - Use CORE (Only for PEMSECT OF ar CP)  w

NSM

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

1.

2.

Click Create Points (The button should
be blue)

Adjust the Grid Helper as follows
1. Width and Height: 20

2. Number of Divisions: 10

Click on the points on the Grid Helper
to create 7 white points
approximately in the same locations
as shown in the image.

Questions? Email:

Points

Actions

® Create Points

® Create Paints on Line

® Remave Foints

Settings - Grid Helper @

Width and
Height

Number of
Divisions

Editing PBMSECT 9

Controls

Tools

® Center Model

& Background Color

Display

Labels
ion Preview
ection Actual

ontrols

Demos

Clear Demo
B Demo 1
W Cemo 2
W Cemo 3
W Cemo 4

W Demo 5

christian@ the-engineering-lab.com

v

|

4 HEXAGON
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Find the ID for the indicated POINT
and set its Z value to .000001. In this
example POINT 9000005 is adjusted
but your POINT ID may be different.

Controls

W Demo 1
W Demo 2
M Demo 3
W Demo 4

W Demo &

P 9000006

P 9000005

Adjustments o0 P 9000001 P 9000002 P 9000003
i @ Center Model
FointIb = z 2{Fit Model
W Isometric View 1
W ZY View
an0000d -10. 10. &l Background Color
Label Calor
9000002 0.0 10. Dispiay P 999@6@7
9000003 100 10. @
Labels
P O i n t S 9000004 10. 10, W Cross Section Preview
M Cross Section Actual
9000005 0.000001 -10. A size Controls
Click Labels to turn on the ID labels —
for the points 9000006 RTE 0.
9000007 0.0 0.0 Clear Demo

P 9000p04

* Refer to the appendix to learn why this
step is needed

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 18
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Editing PBMSE

Lines

Actions

Lines

1. Click Create Lines

2. Click on 2 points to create one line (Not
shown)

3. Repeat the process to create a total of 8
lines

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

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

1. Click Select Lines of Outer Perimeter

2. Click on the indicated lines to select the
lines as part of the Outer Perimeter.
Successful selection is indicated by a blue
color.

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.

Editing PBMSECT 9

Lines

Actions

= Create Lines

X Remove Lines

D Select Lines of
@ Cuter Perimeter

Lines of

Legend
Color Description

C Perimeter
(OUTR)

Possible lines for
ouTP

I Critical Points

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

Lines _
S t . Tools
Cross Section o
@® Center Model
L]
Preview
® Remove Lines '
W2 View
a . q g &4
On this page, PCOMP entries that exist in the A Line Segments @ & Baskground Color
original ‘BDF f||_e are used to construqt a 5 Desctoct Linss of ) Layer, Botiom & Core| & Layer. Top N Label Color
composite arbitrary beam cross section. Outer Perimeter
Line ID Display
Status: © Type Core Layer Top
Set the Default Core to 501, PCOMP
B Labels
. . . Angles of Plies [
Click Cross Section Preview Theta Color 1 ouTP o [ soz.pcome ~ S
. . 0 2 ouTP v | so02.pcome v A Size Contrals
A preview of the arbitrary beam cross .
section is displayed 3 ouTP v | s02.pc0mp +|| Demos
2 .
0 4 QUTP v 502, PCOMP
Mark the checkbox for Layer, Top B Clear Demo
4° _ 5 OuUTP b 502, PCOMP  w B Demo 1
For the outer perimeter lines (OUTP), set = 6 ouTP Ml e m 0o 2
the top layer to 502, PCOMP -6 I = Demo 3
e 7 BRP 1 503, PCOMP ~ W Demo 4
MW Demo 5
For the CORE of BRP 1 and 2, select 503, B e s BRP2 | 503 PCOMP @ v
PCOMP -9 .

Optionally, click Labels. It may help to ) .

turn on the labels to see the line numbers Cormresponding Bulk Data Entries
as you configure the columns Core and

Layer Top.

Refer to the section Corresponding Bulk $ 1 ||
Data Entries

FPEMSECT 9 P

In the PBMSECT entry, the CORE and
LAYER keywords are used to define how
the plies are placed along the lines

Moz PT=( 3222287

,9eeeea7)] LavER(4)=(502,904)

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON 21
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Cross Section
Preview

1. Lines 1, 2, 3, 4, 5, 6 are assigned the
Default Core value of PCOMP 501

2. Lines 1, 2, 3, 4, 5, 6 are assigned an
additional PCOMP 502 on top of PCOMP
501

3. Lines 7 and 8 are assigned PCOMP 503

The numbering of your lines may be different
and this is OK. What matters is that your plies
are stacked similar to the image shown to the
right.

Adjustments

Default Core
501, PCOMP

Line Segments
[ Layer, Bottom Core Layer, Top

Line ID
Type Layer Top

502, PCOMI

502, PCOME

502, PCOMI

502, PCOMI

502, PCOMI

502, PCOMI
503, PCOM

503, PCOM

P 9000001

P 9000002
| PCOMP 502 (2)

P 9000006

__rcowpsor (i

P 9000007

PCOMP 503 K 3]

P 9000005

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

Pay close attention to the ply coordinate
systems of the outer lines. For this
tutorial, ensure the y3 axis is pointing
outward.

Click Renumber Lines and Points to flip
the ply coordinate systems. This flipping
only occurs if the section is a closed
profile. Alternatively, y2 is determine by
the order in which the lines are created,
i.e. the order of points End A and End B.

Click off and on the Cross Section Preview
to show the latest orientation of the
laminate and ply coordinate system

Each line segment is assigned a ply
coordinate systems (y4, ¥2, ¥3) and
determines the orientation of the plies.
Refer to the appendix to learn more about
the ply coordinate systems

Controls

Tools
Custom IDs

® Center Madel

@ Renumber Lines and Points @ .
<L Fit Model
IDs Used by this IDs Us W |sometric View 1

Entry Custom ID Status PBMSECT/PBRSECT other e 7Y View
PBMSECT/

Background Color
PBRSECT © J ! - g

Label Color
SET1 801 © 901,902, 903 904
S 9000001 . Check separately to ensure POINT IDs do not Display
with GRID IDs
Labels
@ M Cross Section Preview
M Cross Section Actual
A Size Conirals

\_

Possible Orientation 1

Possible Orientation 2

y; I

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

v

4 HEXAGON
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Run MSC Nastran and Bulk Data Entries

B Download Test BOF File | G Run h Nastran @ © Complete

R u n |\/I S C N a St ra n Corresponding Bulk Data Entries
to Generate the
Cross Section

The following requires MSC Nastran to be
installed on the same machine as the SOL 200
Web App.

Editing PBMSECT 8

1. The respective entries that define the
arbitrary beam cross section are
displayed

2. Click Run MSC Nastran

* The web app will run MSC Nastran
in the background and determine
the cross section generated by MSC
Nastran. This MSC Nastran run
should take no more than 10
seconds. MSC Nastran must be

insta”ed on the machine 2 the SOL Command executed: Nastran/2 /bin 21 nastran ./
200 Web App. * @
3. If the run is successful, the MSC Nastran

wWarning: Th
Unauthorized

generated cross section is displayed

. . 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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Editing PBMSECT 8

Download Information

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

D OW n | O a d B D F Changes will be made at BEGINBU LK or near lines [12] in file double_box_beam.bdf.

Entry PID

L]
F I | e S PEMSECT

1. Navigate to the Download section Download @

2.  The Download Information section

provides details regarding how the
original BDF files will be edited and
downloaded

9

3. Click Download BDF Files

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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®v|j v caparici » Downloads » - |.‘,_| | Search Downloads §el |
Organize » = Open ~ Share with + New folder =~ [ 0 E
= Extract Compressed (Zj Folders
ok Frvortes Name Date modified Type Size @ Lil] P =
M Deskto . 1_starting_files 7/11/2022 7:20 AM File folder . . .
b L ; g’_ . f, Select a Destination and Extract Files
|8 Downloads | 1) 1_starting_files.zip 7/11/2022 8:51 AM  Compressed (zipp... 1KB
Z| - - = J
‘] Recent Places [ 1 nastran_working_directory.zip\._/ 3 ressed (zipp... 1k Files will be extracted to this folder:
D loads (VBoxSv = = =
o=, Downlooc (Visy Open in new wj C:\Users\caparici\Downloads\nastran_working_t Browse...
[ Libraries Extract All...
/| Show extracted fil h let
@ Documents [&  Edit with Notepad++ eSO mpies
J’ Music Open with...
Pict:
N Fictunes Share with ,
‘ Videos : =
Restore previous versions
Extract the ZIP T :
. £, Local Disk (C2) o
-
F | | ¥ Downloads (\\WBox® T
E ?‘! Metwork Create shortcut
Delete
- e
A new file 0 L
. . . Properties
nastran_working_directory.zip has nastran_working_directoryzip Date modified: 7/11/ 851 AM
bee n d own Ioa d ed Compressed (zipped) Folder Size: 997 bytes

Right click on the ZIP file and click
Extract All

S e
%'Lj, € Dow.. » nastran_working_dir...

Share with =

Click Extract

- | +y | | Search nastran_working... S |

0l @

A new folder
nastran_working_directory is created
and inside is the updated
double_box_beam.bdf file

Mew folder

3

Organize * Include in library « == -

'i} Favorites e @
Bl Desktop @' double_box_beam.bdf
i Downloads

“El Recent Places

.EHLibraries (g m »

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

BEGIN BULK
PBMSECT| 9 CP
OUTHF901,BRP (1)=902,BRP (2)=903,CORE=501,CORE (7)=[503,PT=(9000007
,900/0002)1,CORE (8)=[503,PT=(9000005,9000007)],LAYER(4)=(502,904)
POINT 9000001 -10 10
p s 1 11 2 || 311 4 || 5 |l 6 I T 8 | 9 1l
Original and New 10|
. PBEAMpg— 8 1 100. .01 .01 0.0 .02 +
BDF Files + 5. 5.0 5.0 -5.0 5.0 5.0 -5.0 -5.0
ENDDATA
There is one CBEAM3 element in the file
double_box_beam.bdf. This CBEAM3 is
configured to use PBEAM3 8, but now the After
CBEAM3 should use the new PBMSECT entry.
The IDs of the PBMSECT and PBEAM3 must be BEGIN| BULK
switched. PBMSELT| 8 @ CP
Open the new file double_box_beam.bdf OUTP=901,BRP(1)=902,BRP(2)=903,CORE=501,CORE (7)=[503, PT=(9000007
in a text editor (Not shown) ,9000002)],CORE(8)=[503,PT=(9000005,9000007)],LAYER(4)=(502,904)
POINT 9000001 -10. 10.
(IR GRS (g i (. e+« @~~~ |- - - -~~~ ~— ~—F7"7""™F7/">—/""#®""""""F""""W"m®"""/"""""/""F""®"""""""W=""""""™""™"™"°
Change the ID of the PBEAMS3 to 1 | e e
s 10 2 1 3 0 4 15 16 7 08 19 |
Save the edits (not shown) 10 |
ppEaMS> 1| 3) 1 100. .01 .01 0.0 .02 ¥
+ 5. 5.0 5.0 -5.0 -5.0 5.0 -5.0 -5.0
ENDDATA

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 27
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File Upload Controls

BDF File Upload
BT CwgiC  double box beam.bdf :
@ B Upload P&
B Upload HE
Uploading: 100 % Tools

View the Model
in the Viewer

(® Center Model

21 Fit Model
€ Open =
Open the Viewer in a new web browser tab or % — e
x | 1y e« Downl... » nastran_working_directo - |+ Search nastran_working_direct...
window (Not shown) J - 1 W@ [ 4] - E P
Organize Mew folder =+ 0 @
Click Upload BDF b e ? - ’ -
B = Mame ~ Date modified Type
Click Select files B Desktop [ double_box_beam.bdf \‘.U 7/13/202211:19 AM  Notepad-+
& Downloads
Navigate to the directory “Cl Recent Places | _
nastran_working_directory 3
. Libraries
Select double_box_beam.bdf B
Documents
. PMusic s
Click Open J _
[ Pictures
Click Upload files B Videos
m - A ] | b
The MSC Nastran model has been I Lomnpter , _
uploaded to the Viewer File name:  double_box_beam.hdf - [Custum Files (*.bdf*.dat*.inc* v]
g Notice the cross section is now the @ [ — H [ — ]
ABCS that was defined in the ;

PBMSECT web app

Questions? Email: christian@ the-engineering-lab.com (41 HEXAGON 28
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OO

. =« Downl.. » nastran_working_directory - |‘f | | Search nastran_warking_direct... O |
Organize Mew folder =~ [l @
< Favnsites Mame B Date modified Type
Bl Desktop |[<f double_box_beam.bdf 7/13/202211:19 AM  Motepad-+
& Downloads
a %—J Recent Places = @
®
Manually 5
@ Documents
s JF Music =
Generating the e
B videos
PS and BDF FlleS B Computer ~ o [T o 3
File name:  double_box_beam.bdf ~ | Input Files (".bdf;".dat) -
Double click the MSC Nastran desktop @ I © | I [ Cancel l
shortcut P T I
Select this file
nastran_working_directory/double_box_be (== ][=]
am.bdf
m @O'| 4 <« Dow.. » nastran_working_directory - | +3 | | Search nastran_working... B |
Click Open i ini - ith == -
p MSC/NASTRAN Input File Organize Include in library Share with MNew folder == il 9
Click Run IC:'\LIsers\caparici\Downl0ads\nastranjnorking_directory\double_ File. | rl'_‘r Eavorites = Mame
. B Desktop [ double_box_beam.bdf
The PS and BDF files have been generated Optional kepwords J§ Downloads [ double box_beam.f0d
by MSC Nastran. The BDF files generated | % Recent Places [l bl Bt sl
follow this naming pattern: T
AAA_ xxyyy_zz.bdf . IE' double_box_beam.log
- - @ Lancel | Clear | [ Libraries =i double_box_beam.ps @
If the PS and BDF files have not been produced, &) Documents | double_box_beam_bms 01 bt
then a USER FATAL MESSAGE or SYSTEM FATAL @ Music < = | -
MESSAGE may have been encountered. Inspect s = =
the FO6 file for these messages. Correct the ] 6 tems
issues and try running MSC Nastran again. o

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 29
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model bm8 01.bdf

CQUADA4 10650 50306 10716 10600 10601 10717
CQUAD4 10651 50307 10717 10601 10602 10718
CQUAD4 10652 50308 10718 10602 10603 10719
PSHELL 50101 301 0.000
PSHELL 50102 301 1.000 <:>
PSHELL 50103 301 2.000
. PSHELL 50104 301 3.000
Verify the Angles || B

Wlth Patran PSHELL 50106 301[175.000 [ (3)

The file model_bm8_01.bdf contains PSHELL 50107 301 174.000
information regarding the angles of each
ply. Open this BDF file in a text editor.

PSHELL 50108 301 173.000

Pre/post processors have existing

capabilities to display the thickness values PSHELL 50201 301] 172.000
of PSHELL entries and this same capability
is used to display the ply angles. The file

model_bm8_ 01.bdf contains artificial PSHELL 50202 301} 171.000
PSHELL entries that store the ply angles in PSHELL 50301 301 0.000
field 4 of the PSHELL entry. Field 4 is
normally a field that stores the thickness PSHELL 50302 301 1.000
value but these artificial PSHELL entries are PSHELL 50303 301 2.000
storing the ply angles. PSHELL 50304 301 3.000
ey | val b PSHELL 50305 301 3.000
ince thickness values must always be
positive, field 4 has a requirement that its PSHELL 50306 301 2.000
value always be positive. Negative angles PSHELL 50307 301 1.000
are expressed in a special format. Negative PSHELL 50308 301 0.000
angle values are offset by +180 degrees.
For example, if a ply angle is -5 degrees, its GRID* 10001 9.20000000E+00
respective PSHELL entry stores a value of * -9.20000000E+00
(+180 - 5) = +175. GRID* 10002 9.40000000E+00

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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- Home Geometry Properties Loads/BCs Meshing Analysis Results & @ Options =

Dsema @e aese snesn susmn|{>)sa @ [E ®
BmeBYLR 8 IEQAR mEee oaEuE LSS

. Defaults Transforms Viewport Display Qrientation Misc. Web | Model Tree
Ve r |f t h e A n | e S Group~ Viewport™ Viewing Display~ Preferences Tools* Insight Control~ Help~
DISCLAIMER . .+ Application Panel g X
with Patran : :
H”h\ — e ’ ol S orefetor
. I : — & » . efix for group names
Start a new Patran database (File > New) (Not ' ' . Geate it o s 6 Prefix
shown) Application » Viewport 4 Groups From Properties ... k ) | + |pro|:|_ |
Verify > View 4 Group Elements With No Properties _
Right click on the viewport > Import Model > Viewport Display ~ » Display >
MSC.Nastran Input entat ; S 8
. p Model Orientation  * List L -Apply- I [ Cancel ]
— z - , Group Reorganize ... &
. ot Erase eome
Select this file S N — : R Group Extend + MPCs + Exdude ...
i i por ACIS odes =
nastran_working_directory/double_box_beam_ S T
bmS_O]_bdf . Parasolid xmt FEM-Elements » . from T-Breniches, Feabue And tc
R roups from T-Branches, Feature Angles, etc... .
. s A A View Corners CATIA FeN-Generdl ’ Group Post Large Form ... 1
Click Apply and the BDF file is imported to ) Loads/BCs 3
Patran Reset Graphics I-DEAS ) [ —— w3
Refresh Graphics Pro/ENGINEER Materials » o Import EI@
R R R Tile Unigraphics-X Ermnesies i’ - iect:  |Model
C“Ck Left Slde view —_— _ Fields » Groi Look in: | | C:\Users\caparic...orking_directory '| 0 a 0 ﬁ @ ci -
e SolidWorks ) Boal - = T Source:  [MSC.Mastran Input ~
A8 Analysis » _ Q My Computer Name Size Type | Daly
Go to Utilities > Group > Groups From Express Neutral Edit | © o double_box_beam.bdf 2KB bafFle 7)1
Properties Results 3 I 12, caparic ouble_box_beam. ile Current Group
IGES =0 [&f double_box_beam_bms_01.bdf SKC baffie 7/ [1cett croup |
General B oesiiop
. . MSC.Mastran Input 2 Grol [ = ]
Thermal » Documents . =
A new panel name Groups from Properties is macraronos ! MSC-Naeran Inpit Optans-
opened ' — ]
Neutral Applications »
a STEP . T
Click App|y i 3 Customize ==
STL ¥ i T
= F 1 Demos »
. VDA . :
Click the Model Tree aterm
wcalc...
* | g% 18 Property Sets written to database.
& | §# 19 Case Control inesfcomments written to database.
= | $# 19 total unrecognized entities/comment lines written to database.
2 | $#Reading of M5C.Nastran input file completed.
=M= view aa set( 180.
= a view aa set( 180 4 = | N
2
= | comnent oo SRERERRE] L o == 0
8 Files of type: |MSC.Nash’an Input Files (*.bdf *.dat) v| I Cancel I
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Home Geometry Properties Loads/BCs Meshing Analysis Results @ @ Options =

Technology Partner

O Defaults Transforms Wiewport Display Crientation Misc. Web | Model Tree
Ve r | fy t h e A n g | e S : Filer Group~ Viewport™ Wiewing~| Dj Preferences~ Tools™ Insight Control~ Help~ Utilities~
: - @ model — 'S
W | t at ra n v &Y Materrals(l) Fighight. .. & #line Segments per Edge
> # Properties(18) ceomets o |
.FleldS | Fi'nihEElymiS ( G D
Go to Display > Finite Elements { LBCs srense (1 FEM Shink
2y Contact Load/BC/Elem. Props... + o Oy Eree
Mamed Atfributes. .
A new panel name FEM Attributes is W Oad Cases(1) e @ - ( m
» @ [ Groups(19) S 7
Opened oordinate Frames... E \_/
» @ Analyses(1) —
¥ Results Spect'r;ms % B
Set Show Only Free to Edges Node Size 0
Ranges... T Display MPC Markers
. Color Palette. . Display Point (0D) Element Marker
ClICk Apply Shading... + tg = dt =
Light Sources... = ors and T
Inspect the free edges and ensure there are I = = - [ Label
no free edges in the inside of the FE mesh. —— s
The only free edges allowed are the . - =
boundaries of the cross section. Bar: [ Label
r%)* || [ |
.
Examples are shown of what internal free ‘ - s
edges look like. If you find internal edges, . s [ Label
take time to resolve these internal free Example of internal - -
edges. free edge and =t e Y
indicates elements are [ Show AllFEM Labels ]
Set Show Only Free to Face (In Wireframe) not connected [ Fide AllFEM Labels ]
[ Coordinate Frames... |
Click Apply [ Connector Attributes... |
|
m% Ik
Questions? Email: christian@ the-engineering-lab.com h HEXAGON 32



Verify the Angles
with Patran

Click on the arrow to expand the Groups
branch

Mark the checkboxes for some of the
Groups to view the ply angles

Click Properties
Set Action to Show
Select Thickness

Click Apply

The cross section is now colored differently
depending on the ply’s angle.

Bl -
ﬁ TR TR

Fluid

Geometry Properties Loads/BCs

Isotropic Cohesive

Isotropic | Orthotropic | Anisotropic | Fluid | Cohesive |

¢ Filer Group~ Viewport Viewing= Display~ Preferences~ Tools~

Meshing Analysis Results

ST Fe e EN | = |
=] ] £

O/ v/~

1D Properties

LI

0D Properties |

Composite

Insight Control~ Help~ Utilities~

o e
{ LBCs s
i Paren 20222 1 Julakd@daa83e
= E Groups(19)
=& default_group
5 prop_pshell 5011 4.00+00)
4 prop_pshell.5011 3.80+00
Bl prop_pshell.5011
& prop_pshell.5011 =G
Bl prop_pshell.501 340+00
& prop_pshell.501 3 20+00)
prop_pshell.5011
prop_pshell.501 3.00+00
prop_pshell.502|= 2.80+00
i prop_pshell.5021 2.80+00
4 prop_pshell.5031
& prop_pshell.503 240+00
B prop_pshell.503 2.20+00
& prop_pshell.503 3 00+00)

& prop_pshell.5031
& prop_pshell.503
& prop_pshell.503! At
=) prop_pshell.503

=

| 2D Properties

O

Solid

30 Properties | Property Actions |

v @ Analyses(1)

[ %

(2] @1 Options ~

e |2
EIEIE ‘

Fields

1.80+00)
1.60+00)
1.40+00)

gu_fit_view( )

res_data_load_elem_scalar( 0, table_id )
res_data_tite( 0, "ENodal”, "Scalar™, 1, [71)

res_display_fringe_post( ™, 0, "ENodal”, TRUE, TRUE

1 [}

res_display_fringe_create( ™, "FreeFaces”, 13, ["GR:prop_pshell. 50101", "GR:prop_pshell. 50102", "GR:prop_pshell. 501037, "GR:prop_pshell. 50104%, "GR:prop_pshell. 50105%, "GR.:prop_psh:

»

. Ia Daculte 1.20+00
4 i ] » 1.00+00
X uil_viewport_post_groups.posted_groups( “default_viewpaort”, 14, ["prop_pshell. 50101%, "prop_pshell. 501027, "prop_pshell. 50103", "prop_pshell. 501047, "prop_pshell. 501057, "prop_pshell. 51 a
=]

uil_viewport_post_groups.posted_groups( "default_viewport®, 13, ["prop_pshell. 50101", "prop_pshell. 50102, "prop_pshell. 50103", "prop_pshell. 50104°, "prop_pshell. 50105", “prop_pshell. 5i

uil_viewport_post_groups.posted_groups( “default_viewpart”, 12, ["prop_pshell. 501017, "prop_pshell. 501027, "prop_pshell. 50103", "prop_pshell. 501047, "prop_pshell. 501057, “prop_pshell. 5i
uil_viewport_post_groups.posted_groups( "default_viewport®, 13, ["prop_pshell. 50101", "prop_pshell. 50102, "prop_pshell. 50103", "prop_pshell. 50104°, "prop_pshell. 50105", “prop_pshell. 5i
elementprops_plot_scalar.create_v2({ 36, 13, ["prop_pshell. 501017, "prop_pshell. 501027, "prop_pshell. 50103, "prop_pshell. 501047, "prop_pshell. 50105", "prop_pshell. 50301, "prop_pshell. 5

gt

-

Command Output

Command Yindow

Application Panel g X

- Element Properties I

Action: @

—SelectProperty —————————————————
Existing Properties

Material Name

rs
Material Orientation
Nonlinear Formulation{SOL400)
et :

b

Type: Real Scalar

Display Method

—Select Groups
Group Filter
(% Current Viewport
2 All Groups

prop_pshell.50101
prop_pshell. 50102
prop_pshell.50103
prop_pshell. 50104

Questions? Email: christian@ the-engineering-lab.com
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Verify the Angles
with Patran

1. Select different checkboxes in the Groups
branch to display different plies (Not
shown). You may need to redisplay the

thickness fringe plot as instructed on the
previous slide.

. When you replicate this example, the
indicated region will not necessarily be
displayed.

To the right are some possible displays of your
ply angle values.

Plies for O (black), 1 (blue), 2 (turquoise), 3
(yellow) and 4(red) degrees are displayed

©

4.00+00
3.80+00
3.60+00
3.40+00
3.20+00
3.00+00
2.80+00
2.60+00
2.40+00
2.20+00
2.00+00
1.80+00
1.60+00
1.40+00

1.20+00
1.00+00

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

Plies for -5, -6, -7, -8 and -9 degrees are displayed.
Recall that negative angles are stored by using a +180
degree offset. For example, -5° degrees is stored as
175°.

.4 HEXAGON
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1.75+02
1.75+02
1.74+02
1.74+02
1.74+02
1.74+02
1.73+02 -7°
1.73+02
1.73+02
1.73+02
1.72+02

1.72+02
1.72+02
1.72+02

1.71+02
1.71+02
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Create a Session
(SES) File

The previous steps may be automated with the
session (SES) script file. First create a new
Patran database. (Not shown)

Create a new text file named
display_ply angles.ses

Open this SES file in a text editor

Replace the text with the path to your BDF
file model_bm8_01.bdf. If the path spans
more than 80 characters, use @ characters

to separate the path into a new line.

Save the SES file (Not shown)

The lines in the SES file should be at most
80 characters in length, this includes
space characters.

If a command spans more than 80
characters, the character @ in inserted at
the end of each line, so as to break up
the command into multiple lines.

In this example, the command
nastran_input_import is broken up into
multiple lines.

Ensure the path to the BDF file is added
with surrounding apostrophe characters.

display_ply_angles.ses

nastran input import( @

"C:\Users\caparici\Downloads\nastran working directory\@
double box beam bm8 01.bdf"@

, "default group", 11, [ @

0, 0, 0, @

-2000000000, @

TRUE, TRUE, TRUE, TRUE, TRUE, TRUE, TRUE, TRUE, FALSE, TRUE, TRUE], [

o, o, o0, o0, 0, 0, 0, 01, 10, O, 0, O, O, O, O, O, O, O, O], [-2000000000, @
-2000000000, -2000000000, -2000000000, -2000000000, -2000000000,
-2000000000, 0, 0, 01 )

bv _groups from properties( "prop " )

INTEGER table_id

REAL min

REAL max
elementprops plot scalar.create v2( 36, 1,
table id, min, max )

res data load elem scalar( 0, table id )
res data title( 0, "ENodal", "Scalar", 1,
res display fringe create( "", "FreeFaces", 1, ["GR:default group"],
"Range: ", "RangeOverwrite:OFF", "FringeStyle:Discrete/Smooth",
"ElemEdge:FreeEdge,Blue,Solid, 1", "Shrink:0", "TitleDisplay:ON", @

["default group"],

[""] )

12,

"Thickness", @

[ @

"Shade:None", @

"MinMaxDisplay:ON", "ValueDisplay:OFF", "Filter:None", "fmmimmmmmmind st = s sl

TRUE )

"LabelStyle:Fixed,12,White,1"],

res_display_fringe_post ("m, O, "ENodal", TRUE, TRUE ) ®'|i » capa.. ¢ Dow.. » v|“}|| Search Downloads P|
ga_view_aa_set ( 180., 90., 180. ) Organize - Include in library = Sharewith + » G ~ [l @

gu_flt_VleW ( ) ¢ Favorites = Name Date mg

Ml Desktop . 1_starting_files 7117203

it Downloads . nastran_werking_directory 71/11/204

‘2l Recent Places 1)1 starting fileszip Py 711201

&9 Downloads (VBo: | |[Pa] display_ply_anglesses | (11 ) 7/11/20:

[E/) nastran_working_directory.;ﬁ/ 71/11/204

= Libraries
= Docurnents

l 5 items

.4 HEXAGON
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Verify the Angles
with Patran

Open Patran

Start a new Patran database by clicking File
> New... (Not shown)

Play the SES file created on the previous
slide. Go to File > Session > Play

Navigate and select the SES file

Click Apply

The BDF file is imported, the groups are
automatically created and thickness (angle)
values are displayed

Geometry  Properties  Loads/BCs  Meshing  Analysis  Resulis m Play Session File = E
DeeEe ¢ e @l eEn LY rEs sasa @ B [sese
B e Mgk &S @HQAR SR 28| |2 R Rl | || P | B +/| Commit Commands
Defaults Transforms Viewpart Dizplay Orientation Misc. Web | Model Tree r—
Look in: . C:\WUsers\caparid\Downloads 0 0 0 ﬁ @
g E Group~ Viewportr Viewing~ Display~ Preferencesw Toolsw Insight Control~ Help~ Utilities™ —
e S T ek e et i pes o 7 I | oo | S
Open... Cirl+0 " i - 1. nastran_working_directory —~ File.. der
model.db - default_viewport - default_group - Enti caparici = =
OpenRecent...  Cirl+R Pe) L o L Sl B display_ply_angles.ses ( 4 ) 1KB sesFile
Close crl+w B Deskion
AR T
e coae Patran 2022 2 14-Jul-22 09:20:26 I Doaments
Save a Copy...
Utilities b
Impart. ..
Export...
Session 4
Print...
Images...
Report...
1 m (c) »
Quit cirl+Q 5
File name: display_ply_angles.zes -Apply-
Files of type: | Session File Files (*.se5™) T
{ UB+01
5.90+01
474+01
3.58+01
242+01
1.26+01
1.00+00)
* | res_display_fringe_create( ™, "FreeFaces”, 1, ['GRidefault_group], 12, [ ‘Range:_", "RangeOverwrite:OFF", "FringeStyle:Discrete/Smaonth”, "Shade:None”, "ElemEdge:FreeEdae, Blue,Solid, 17, Shrink:0", “TiteDisplay:ON®, "MinMaxDisplay:ON", ™
& | res_display_fringe_post{ ™, 0, "ENodal”, TRUE, TRLE)
= iew_aa_set{ 180., 50., 130, ) @
2
£
=
s
s
[5]

.4 HEXAGON
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End of Tutorial

Questions? Email: christian@ the-engineering-lab.com )¢’ HEXAGON
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Appendix Contents

Ply Coordinate System

Unwanted Free Edges in the Cross Section’s Mesh
Avoid CORE/LAYER and SET1 Conflicts
Considerations for Outer Perimeter and Branch Lines
Offset Z0 Considerations
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Ply Coordinate System
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A

Ply Coordinate
System

When viewing the preview of the
composite arbitrary beam cross section,
there will be ply coordinate systems

displayed for each line

Angles of Plies
Theta Color

90°
{JD

—

w

1 2 [
41
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Ply Coordinate
System

Each line segment is assigned a ply
coordinate systems (y4, ¥2, ¥3) and
determines the orientation of the plies. See
reference 1 for more details.

Plies are stacked in ascending order in the
+y3 direction

The y; axis will always be in the same
direction as the beam element’s x-axis. The y,
axis is determined by the order in which the
lines are connected.

References
1. W. Yu, VABS Manual for Users, March
2011, Utah State University.

Y3

+0 '\

V1

V

Y3

X\I,/- , Y2
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Unwanted Free Edges in
the Cross Section’s Mesh




Unwanted Free
Edges in the
Cross Section’s
Mesh

1. During the workshop, the z value of a
POINT was offset by a small
pertubation. Why was this done?

Adjustments

Point ID -

9000001

9000002

9000003

9000004

9000005

9000006

2000007

-10.

0.0

10.

10

0.000001

-0, A

\

0.0

10.

10.

10.

-10.

-10.

-10.

0.0

Controls

Tools

@ Center Model
2L Fit Model
W Isomefric View 1
WY View
4 Background Color

Label Color

Display

— Labels @

W Cross Section Preview
M Cross Section Actual

A Size Controls

Demaos

Clear Demo
W Demo 1
W Demo 2
M Demo 3
W Demo 4

W Demo &

P 9000001

P 9000006

P 9000002

P 9000007

P 9000005

Questions? Email: christian@ the-engineering-lab.com
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Unwanted Free
Edges in the
Cross Section’s
Mesh

When the BDF file is executed with MSC
Nastran, a BDF file of the form
AAA_xxyyy_zz.bdf is created and includes a

mesh for the arbitrary beam cross section

This mesh will sometimes have unwanted
free edges

model bm8 01.bdf

Display of the cross section’s mesh

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

!.4

A view of the mesh’s free edges reveals

unwanted free edges in the interior of the

HEXAGON
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Without Small Perturbation With Small Perturbation (Not to Scale)

®

Unwanted Free
Edges in the
Cross Section’s
Mesh

If a line segment is perfectly vertical, the FE
mesh generated sometimes contains
unwanted free edges @

By adjusting one a POINT by a small
perturbation, the line is no longer perfectly
vertical and the unwanted free edges are @

absent. Note that the offset used was
.000001, which is a negligible amount. The
image shown is not to scale.

FEMSECT a ECT s
End A composite
End A composite
2.0164E+0% 0.0000E+000 B.7256E+06 B.16809E+08 0.0000E+00 1.5123E+06
0.0000E+00 2. 4365E+07 0.0000E+00 0.0000E+00 -3.BT29E+08 0.0000E+00 2.017ZE+08 -3.36B3E+05 B.71%BE+06 8.1661E+08 6.6TOEE+05S 4.2174E+05
B.7Z56E+086 0.0000E+00 3.4050E+07 -9.5409E+04 0.0000E+00 -3.7655E+08 -3.3683E+05 2.4401E+07 -1.7899E+05 9.2913E+04 -3.8T15E+08 -1.2535E+06
B.1689E+08 0.0000E+00 -9.0400E+04 6.2B05E+00 0.0000E+00 -1.2625E+06 8.7198E+06 -1.T7BO0E+05 3.4065E+07 -B.0120E+05 -1.1126E+0& -3.7819E+0B
0.0000E+00 -3.BT28E+08 0.0000E+00 0.0000E+00 1.2743E+11 0.0000E+00 8.1651E+08 9.2913E+04 -8.0120E+05 6.2838E+09 5.0917E+0¢ 4,.2376E+07
1.5123E+06 0.0000E+00 -3.7659E+08 -1.2625E+06 0.0000E+00 1.1888E+11 &6.6T06E4+05 -3.B715E+08 -1.1126E+0& 5.0917E+06 1.2T46E+11 4.31614E+08
4.2174E+05 -1.2535E+06 -3.7815E+08 4. 2376E+07 4.3614E+08 1.1892E+11

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 46
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Avoid CORE/LAYER and
SET1 Conflicts




P 96000001 P 9000002 P 96000003

» 1 » 7 »

Avoid
CORE/LAYER and

SET1 Conflicts 1
1. Consider lines 7 and 8. You might ask why 9998997

do | need 2 lines when 1 line should be
sufficient?

9060006 9000005 9006p04

Questions? Email: christian@ the-engineering-lab.com (4‘ IT'IF).(Q'&?ON



Avoid
CORE/LAYER and
SET1 Conflicts

1. Suppose this example was repeated with
line 7 removed and POINT 9000007
removed

P 9000001

P

9000002 P 9600003

i |
L

9000006

- |
y.4 |

9000005

Questions? Email: christian@ the-engineering-lab.com (41 |T'|F)I(g{-§§0N



P 9000001 P 9000002 P 9000003

NOT OK

Avoid
CORE/LAYER and
SET1 Conflicts

Plies with angles 1, 2
and 3 degrees are

@ incorrectly placed

1. If only one line is used, plies are incorrectly
added

P| 9000006 P| 9000005

4.00+00
3.80+00
3.60+00
3.40+00
3.20+00
3.00+00
2.80+00
2.60+00
2.40+00
2.20+00
2.00+00
1.80+00
v 1.60+00
\_z 1.40+00
1.20+00
1.00+00

Questions? Email: christian@ the-engineering-lab.com (4 J HEXAGON 50
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Avoid
CORE/LAYER and
SET1 Conflicts

This happens for the following reason.

1.

PCOMP 503 is to be placed between
POINTs 9000002 and 9000005. MSC
Nastran’s internal algorithm looks through
each SET1 for these 2 points. For each SET1
it finds with these 2 points, PCOMP 503 is
placed along those points.

In this example, SET1 901 and 902 have
POINTs 9000002 and 9000005, so the
algorithm places PCOMP 503 along POINTs
9000002, 9000003, 9000004, 9000005 and
9000002, 9000005.

The intent is to only lay PCOMP 503 along the
vertical line, i.e. POINTs 9000002 and 9000005.

PBMSECT 8
OUTP=901,BRP(1)=902,CORE=501,CORE (7)=[503,PT=(9000002, 9000005) 1,
LAYER (3)=(502,903)

POINT
POINT
POINT
POINT
POINT
POINT
SET1
SET1
SET1

9000001
9000002
9000003
9000004
9000005
9000006
901
902
903

CP

-10.
0.0
10.
10.

0.000001 -10.

10

10, ®

10.
10.
-10.

10 A 4

T U e

900000119000002

= = vy

9000003 9000004 9000005 )9000006

9000002 9000005

YyUUUUUL YUUUUUZ

9000003 9000004 9000005 9000006 9000001

P 5000001 P 9000002 P 9000003

T 1 = [] PCOMP 503 is
placed along lines
2, 3,4 and 7, but
the goal is to
place PCOMP 503
only along line 7

P| 5000006 2| 9020005 P| Se0epe4

§ |

Questions? Email: christian@ the-engineering-lab.com “ HEXAGON 51
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Avoid
CORE/LAYER and
SET1 Conflicts

In this tutorial. POINT 9000007 is added to
avoid laying the PCOMP 503 across the wrong
POINTs.

PBMSECT 8

POINT
POINT
POINT
POINT
POINT
POINT
POINT
SET1
SET1
SET1
SET1

CP
OUTP=901,BRP (1)=902,BRP (2)=903,CORE=501,
CORE (7=t5635PF=19000007, 9000002) (],
CORE (§)=[503,PT=(9000005,9000007)|]] , LAYER (4)=(502,904)
9000001 +0- 6
90000Q2 0.0 10.
9000003 10. 10.
9000004 10. 410.
9000005 0.000001410.
90000Q6 -10. 410.
90000Q7 0.0 d.0
901 90-0-0-0-01—2000002-9000003 9000004 9000005 9000006
902 *9000007 9000002
903 9000005 9000007 |
904 00000 9000002-9000003 9000004 9000005 9000006 9000001

P S000001 P 9000002 P 9000003

PCOMP 503 is
placed along lines
7 and 8.
90300007
P| 9000006 90000005  P| 9000p04
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P 9000001 P 9000002 P 90060003

Avoid
CORE/LAYER and
SET1 Conflicts

90000087

1. The display of the ply angles appears more
favorable

' 4.00+00

P| 9600006 9000005 3 .80+00
3 60+00
3.40+00
3.20+00
3.00+00
2 80+00
2 60+00
2 40+00
220400
2.00+00
1.80+00
1.60+00
1.40+00

1.20+00
1 00+00
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Considerations for Quter
Perimeter and Branch
LInes




Considerations
for Outer
Perimeter and
Branch Lines

In some cases, the cross section will have
unusual edges. This issue has many causes,
some of the 2 most common are:

The number of plies between the
OUTP and BRP lines are not
consistent

The use of the LAYER keyword
creates algorithm conflicts

model.ps

\

PBMSECT

End A

.5516E+03
-4B4TE+06

1207E+07

-3.9077E+08

1
7
1.
3
1
2

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

. 2227E+08
-B390E+07

9

composite

|
Ll B O ]

.A847E+06
-TOIZE+07
.363IZE+05
.46BEE+DE
-3331E+08
-D019E+06

[BF.- TR TN

1207E+07
-3632E+05
.8595E+07
-TIILE+DE
-1960E+05
-TI5BE+08

-3
-6

-1

-207TE+DB
-46BEE+D6
TIILE+DE
-E75BE+05
-3B62E+0DB
J137TE+DT

-1.2227E+08
2.3331E+0DB
8.1960E+05

-1.3BE2E+DB
1.0102E+11
1.2132E+D9

W L b

.5330E+D7
-DD13E+06
.T758E+DB
L13ITTE+DT
~2132E+09
~3923E+10

!4

model bm9 01.bdf
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The number of
plies between
the OUTP and
BRP lines are not
consistent

1. Per the guidelines in the MSC Nastran
Linear Statics Analysis User’s Guide,

* “6. During transition from OUTP to
BRP (or vice versa), all plies above or
below the centerline, defined via
OUTP/BRP/SET1 entries, must be
carried over.”

* Ensure when going from a line on
the outer perimeter (OUTP) to a line
on a branch (BRP), the lines have
the same number of plies on
common sides of the centerline

* Inconsistent number of plies when
transitioning from OUTP to BRP lines
will sometimes cause UFM 7733

P 9000001 P 9000002

9000001

P 9000002

Line 1 has 6 plies under
the centerline

Line 7 is a branch (BRP)
and has 4 lines under
the centerline.

The incompatibility
between 6 and 4 plies
will lead to issues, such
as UFM 7733 shown
below.

*** USER FATAL MESSAGE 7733 (VABPOS)
CORE/LAYER ID 501 REFERENCED ON PBRSECT/PBMSECT ENTRY
DEFINED.
*** USER FATAL MESSAGE 6624 (IFP9)
SEE INFORMATION MESSAGES ABOVE
*** USER FATAL MESSAGE 9002 (SUBDMAP IFPS)
ERROR (S) ENCOUNTERED IN THE MAIN BULK DATA SECTION
SEE MESSAGES ABOVE. ERROR ENCOUNTERED IN MODULE IFP9,

=

Line 1 and 7 have
4 lines under the
centerline.

ID=9 IS NOT

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Editing PBMSECT 9

The use of the
LAYER keyword P 9000001 V- P P 9000002
creates

algorithm
conflicts

Layer Bottom is
1. Avoid using the LAYER keyword (Layer Top y_ .
or Bottom) next to BRP lines assigned to line 1

which is part of
2. The top and bottom layers are determine
by the orientation of the line’s ply the_OUter
coordinate system perimeter (OUTP)

but line 1 is next
3. If continuous persist, avoid using the LAYER . . .
keyword entirely, i.e. do not set layer top to line 7, \{VhICh 15
or bottom a branch line.

This will cause
issues.
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Offset Z0 Considerations

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



Offset Z0
Considerations

Do not use Z0 for PCOMP or PCOMPG
entries used by PBMSECT entries or you
will get UFM 7735.

It is recommended that the ZO0 field is left
blank or the default value is used. The
default value is -0.5 times the composite
thickness.

NOT OK
®

PCOMP 10 -1.5 13000. HILL
5 1.0 0. YES 5 1.0 0. YES

*** USER FATAL MESSAGE 7735 (IFP9)
ZO FOR PCOMP ID 10 IS NOT LOCATED ON THE MID-SURFACE IN-BETWEEN LAYERS FOR ARBITRARY
BEAM APPLICATION.

OK
PCOMP 10 @ 13000. HILL
5 1.0 0. YES 5 1.0 0. YES
OK
PCOMP 10 -1.0 13000. HILL
5 1.0 0. YES 5 1.0 0. YES
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