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Nastran SOL 200 questions

Structural or mechanical optimization
questions
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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.
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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
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Manually Starting MSC Nastran
for Local Optimization and
Sensitivity Analysis




SOL 200 Web App - Optimization Upload Variables Objective Constraints Subcases Exporter Results Settings Match Other Users Guide Home

<
Optimization Settings BDF Output - Design Model
Parameter = Description = Configure = $
3 optimization control settings
S
Search Search Search $
H
APRCOD Approximation method to be used [0 | 2-Mixed Method ~ LA CELE 23 e 5 G2 =
CONV1 Relative criterion to detect convergence (J | Enter a positive real number
CONV2 Absolute criterion to detect convergence [ | Enter a positive real number
DELX Fractional change allowed in each design variable during any optimization cycle [ | Enter a positive real number
L] L] L]
O t I m I Z a t I O n DESMAX Maximum number of design cycles to be performed 20
p DISBEG Design cycle number for discrete variable processing initiation O | Enter a positive integer
| GMAX Maximum constraint violation allowed at the converged optimum O | Enter a positive real number
y p e P1 Print items, e.g. objective, design variables, at every n-th design cycle to the 08 file 1
P2 Items to be printed to the 106 file 15 - Print objective, design variab  »
The following procedure is only applicable TCHECK  Topology Checkerboarding O | 1 Avtomatc slcton Dotaut)
if Global Optimization is selected _ _ _ -
TDMIN Minimum diameter of members in topology optimization O | Entera positive real number
TREGION Trust Region O | 1-TrustRegion On v

5|10 20 30 40 | 50 ‘

Optimization Type

Perform Local Optimization
[J Perform Sensitivity Analysis

[ Perform Global Optimization

Developed by The Engineering Lab

[ Perform Global Optimization Type 2
[ Perform Parameter Study

Optimization Type

@ Perform Local Optimization
(J Perform Sensitivity Analysis
() Perform Global Optimization
() Perform Global Optimization Type 2
() Perform Parameter Study

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 7
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Export New BDF
Files

Click on Exporter

Click on Download BDF Files

SOL 200 Wab App - Optimization

Upload  Variables  Objective  Constraints

BDF Output - Model

Subcases

Exporter

Results

Settings Match

BDF Output - Design Model

Other

User's Guide

assign userfile - ‘optimization_results.csv’, status = unknown,
form = formatted, unit = 52

4 NASTRAN input file created by the Patran 2813.8.2 input file
$ translator on February s, 2017 at 15:12:27

4 Direct Text Input for Nastran system Cell Section

$ Direct Text Input for rFile Management section

$ Direct Text Input for Executive Control

$ Linear Static Analysis, Database

s0L 200

CEND

$ Direct Text Input for Global Case Control Data
TITLE = MSC.Hastran job created on @8-Feb-17 at 14:20:39
ECHO = NOME

DESOBI(MIN) = 5202028

§ DESGLBE Slot

$ DSAPRT(FORMATTED, EXPORT, END=SENS) = ALL
SUBCASE 1

ANALYSIS = STATICS

DESSUE = 48@8eeel

§ DRSPAN Slot

SUBTITLE=Default

SPC = 2

LOAD = 2

DISPLACEMENT{SORT1,REAL)=ALL

SPCFORCES(SORT1,REAL)=ALL

STRESS{SORT1, REAL,VONMISES, CENTER)=ALL
$ Direct Text Input for this subcase
BEGIN BULK

Download BDF Files

mmload BDF

Questions? Email: christian@ the-engineering-lab.com
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$* =
$* Design medel *
§= &
§
$
s Design variables - Type 1
e
$
s
$
DVPRELL 1e@egel PCOMP 1 T
1eee@1 1.8
DVPRELL 1e0ege2 PCOMP 1 T2
100002 1.2
DVPREL1 1888882 PCOMP 1 T3
100003 1.2
DVPREL1 1@88884 PCOMP 1 T4
1eeee4 1.8
DVPRELL 1808865 PCOMP 1 5
1eee@s 1.8
DVPREL1 188888t PCOMP 1 T8
100006 1.2
DVPREL1 1888887 PCOMP 1 17
100067 1.8
DVPRELL 1009ges PCOMP 1 T8
188888 1.8
DVPRELL 1e@eges PCOMP 1 THETAL
100083 1.2
DVFRELL 18@e@18 PCOMF 1 THETAZ
100010 1.2
DVPRELL 1000011 PCOMP 1 THETAZ
188811 1.8
DVPRELL 1000012 PCOMP 1 THETAS
100012 1.2
DVPREL1 1888812 PCOMP 1 THETAS
100013 1.2
DVPREL1 1@@8814 PCOMP 1 THETAS
188814 1.8
DVPRELL 18@@15 PCOMF 1 THETAZ
188815 1.8
DVPREL1 1888816 PCOMP 1 THETAS
100016 1.2

Developed by The Engineering Lab
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%vL‘ » albatross » Downloads » - | 4y | | Search Downloads R |
Organize » = Open = Share with New folder =~ 0 @
< Favorites Mame & Date modified Type
B Desktop ILiIJ nastran_working_directory.zi| fESS
i. Downloads Open
P f t h (?;-3. Recent Places Open in new window
e r O r I I I e #& OneDrive Extract All...
. . . Edit with Notepad++
[ Libraries Oprnwih
ptimization Ty
J’ Music Share with »
s [ Pictures Restore previous versions
with Nastran SOL 8 voeo :
Cut
& Homegroup
Copy
1M Computer Create shorbcut
. . Delete
A new .zip file has been downloaded @ Network Rename
< | m 3
> 3 5 o 4 Properties
; ; : nastran_working_directory.zip Date modified: 2/25/2 q
nght CIICk ol the flle i__ Compressed (zipped) Folder Size: 114 bytes

@ 1, Extract Compressed (Zipped) Folders

Click Extract All

Select a Destination and Extract Files

Click Extract on the following window Files will be extracted to this folder

special-sunshine' Downloads\nastran_working_dire | Browse...

Show extracted files when complete

@[ Bdract | [ Cancel

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 9
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Perform the
Optimization
with Nastran SOL
200

The BDF files are available

Optional - The folder “app” and file

Start MSC Nastran” can be deleted

Start Nastran

Select ‘model.bdf’

Click Run

= =]=]
+| )y « Dow.. ¢ nastr.. b w | ¢ || Search nastran_wor.. 2
(<1OM 4] |

Organize « Include in library « B = w Eil ﬂ
1:{ Favarites Name Day
B Desktop app 4/:
@ Downloads | design_madel.bdf 4z
“Zl Recent Places | model.bdf @
‘@& OneDrive TSEart MSL Mastran 4/3
= Libraries
BY menoan - [ 4 L 3

MSC/NASTRAN CommandInformation [

MSCAASTRAN Input File

4
@ I Ial-sunshine'\D u:uwnIu:uau:ls"u:uptimizati-:un_wu:urking_directnr_l,l'\mu:u:lel.I:u:IQ File . |

Optional kewwords

MSC Mastran
2018.0

|
Cancel | Clear |

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 10



G©'|h » albatross » Downloads » optimization_working_dired!

Organize - Include in library = Share with = Mew folder

-

'i:{ Favorites R
B Desktop |2 design_model.bdf
# Downloads || model.DBALL
5l Recent Places [ ] model.des
& OneDrive | ] modelfod

@ model fE

Contirm the T
Optimization Q) T

ew Encoding Lenguage Settings Tools Macro Run Plugins Window 7

cHEELGES shbiae ny t:BRSHIECELo IEUERE
[BEiaER ] Hmodelsos &
\Na S l CceSS l | 2390 5 2.703516E+00 2.703516E+00 ~3.942325E-15 4.261767E-04
2391
2392 6 2.698093E+00 2.698093E+00 1.349668E-14 1.116589E-03
2393
An .fO6 file has been created 2394 i 2.696330E+00 2.696380E+00 ~3.952759E-15 1.626289E-03
2395
2396 1 SYMMETRIC THREE BAR TRUSS DESIGN OPTIMIZATION - DSOUGL JULY 22, 2017 MSC Nastran 4/ 5/17 PAGE 87
Open the .f06 file in Notepad 2397 BASELINE - 2 CROSS SECTIONAL AREAS AS DESIGN VARIABLES
2398 0
2399 DESIGN VARIABLE HISTORY
. . 2400
Search the file for this message - TR |
2402 DV. ID. | DV. ID. | LABEL |  INITIAL : 1 : 2 : 3 : 4 : 5
RUN TERMINATED DUE TO PR
HARD CONVERGENCE TO AN 2404 1 100001 | X1 | 1.0000E+00 :  7.1191E-01 :  7.7981E-01 :  7.9873E-01 : 8.1395E-01 :  8.2430E-01 :
OPTIMUM 2405 2 100002 | X2 |  2.0000E+00 : 1.0000E+00 : 6.1771E-01 : 4.7517E-01 : 4.0784E-01 :  3.7203E-01 :
2406 30 100003 | X3 |  1.0000E+00 : 7.1191E-01 : 7.7981E-01 : 7.9873E-01 : 8.1395E-01 : 8.2430E-01 :
2407
- S 2408 INTERNAL | EXTERNAL | I
The message indicates the optimization was 2409 DV. ID. |  DV. ID. |  LABEL | 6 ; 7 - 8 : 9 : 10 : 11
2410
successful. 2411 1] 100001 | X1 |  8.3571E-01 : B8.3724E-01
2412 |1 2 100002 | X2 | 3.3435B-01 :  3.2830B-01 :
. o . 2413 | 3 100003 | X3 | 8.3571E-01 : 8.3724E-01 :
If performing Sensitivity Analysis, you may see 241 £ MESSAGE. 6464 (DOMI2E)
thls message |nstead- 241 RUN TERMINATED DUE TO HARD CONVERGENCE TO AN OPTIMUM AT CYCLE NUMBER = T ]
2416 TESSAGE 2l d (UUTPXZT
2417 DATA BLOCK RITABRG WRITTEN ON FORTRAN UNIT 12 IN BINARY (LTLEND) FORMAT USING NDDL DESCRIPTION FOR R1TABRG, TRL =
2418 101 5 0 0 0 0 0
RUN TERMINATED DUE TO CASE 2419 NAME OF DATA BLOCK WRITTEN ON FORTRAN UNIT IS RITABRG
CONTROL COMMAND 2420 (MAXIMUM POSSIBLE FORTRAN RECORD SIZE = 16386 WORDS.)
= 2421 (MAXIMUM SIZE OF FORTRAN RECORDS WRITTEN = 15 WORDS.)
DSAPRT (END=SENSITIVITY) 2422 (NUMBER OF FORTRAN RECORDS WRITTEN = 35 RECORDS.)
2423 (TOTAL DATA WRITTEN FOR DATA BLOCK = 122 WORDS.)
2424 *%* JSER INFORMATION MESSAGE 4114 (OUTPX2)
2425 DATA BLOCK HISADD WRITTEN ON FORTRAN UNIT 12 IN BINARY (LTLEND) FORMAT USING NDDL DESCRIPTION FOR HISADD, TRL =
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 11
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Manually Starting MSC
Nastran for Global
Optimization




SOL 200 Web App - Optimization Upload Variables Objective Constraints Subcases Exporter Results Settings Match Other Users Guide Home

<
Optimization Settings BDF Output - Design Model
Parameter = Description = Configure = $
3 optimization control settings
S
Search Search Search $
H
APRCOD Approximation method to be used [0 | 2-Mixed Method ~ LA CELE 23 e 5 G2 =
CONV1 Relative criterion to detect convergence (J | Enter a positive real number
CONV2 Absolute criterion to detect convergence [ | Enter a positive real number
DELX Fractional change allowed in each design variable during any optimization cycle [ | Enter a positive real number
L] L] L]
O t I m I Z a t I O n DESMAX Maximum number of design cycles to be performed 20
p DISBEG Design cycle number for discrete variable processing initiation O | Enter a positive integer
| GMAX Maximum constraint violation allowed at the converged optimum O | Enter a positive real number
y p e P1 Print items, e.g. objective, design variables, at every n-th design cycle to the 08 file 1
P2 Items to be printed to the 106 file 15 - Print objective, design variab  »
The following procedure is only applicable TCHECK  Topology Checkerboarding O | 1 Avtomatc slcton Dotaut)
if Global Optimization is selected _ _ _ -
TDMIN Minimum diameter of members in topology optimization O | Entera positive real number
TREGION Trust Region O | 1-TrustRegion On v

5|10 20 30 40 | 50 ‘

Optimization Type

Developed by The Engineering Lab
[CJ Perform Local Optimization
[ Perform Sensitivity Analysis
Perform Global Optimization
() Perform Global Optimization Type 2
[J Perform Parameter Study

Optimization Type

[J Perform Local Optimization
[] Perform Sensitivity Analysis
@ Perform Global Optimization
() Perform Global Optimization Type 2
) Perform Parameter Study

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 13
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SOL 200 Web App - Optimization Upload Variables Objective Constraints Subcases Exporter Results Settings Match Other User's Guide Home

BDF Output - Model BDF Output - Design Model

$ NASTRAN input file created by the Patran 2e13.e.2 input file $* -
$ translator on February s, 2017 at 15:12:27. 5* Design Medel =
$ Direct Text Input for Nastran System Cell Section 5= =

4 Direct Text Input for File Management Section

4 Direct Text Input for Executive control
$ Linear static analysis, Database

§
° $

$

soL 200 3

CEND $

$

$

$ Direct Text Input for Global Case Control Data
TITLE = MSC.Nastran job created on @8-Feb-17 at 14:20:39

Design variables - Type 1

ECHO = NONE DVPREL1 1080801 PCOMP 1 mn
Click on Exporter DESOBI(MIN) = 2828008 106001 1.8
$ DESGLB Slot DVPREL1 1080802 PCOMP 1 72
$ DSAPRT(FORMATTED, EXPORT, END=SENS) = ALL 100002 1.0
SUBCASE 1 DVPREL1 1080803 PCOMP 1 LE]
. . ANALYSIS = STATICS 100083 1.8
CI'Ck on Download BDF Flles DESSUB = 48606061 DVPREL1 1080804 PCOMP 1 4
$ DRSPAN Slot 100064 1.0
SUBTITLE=DEfault DVPREL1 1090905 PCOMP 1 s
SFC = 2 100085 1.8
LoD = 2 DVPREL1 1060905 FCOMP 1 s
DISPLACEMENT {SORT1,REAL)=ALL 100085 1.8
SPCFORCES(SORT1, REAL) =ALL DVPREL1 1080807 PCOMP 1 7
STRESS(SORT1, REAL, VONMISES, CENTER)=ALL 100067 1.0
$ Direct Text Input for this Subcase DVPREL1 1080808 PCOMP 1 8
BESIN BULK 100088 1.8
INCLUDE './design model.bdf' e DVPREL1 1888683 PCOMP 1 THETA1
100083 1.8
DVPREL1 1080818 PCOMP 1 THETA2
Download BDF Files pece1cfite
DVPREL1 1080811 PCOMP 1 THETA3
100011 1.8
DVPREL1 1080812 PCOMP 1 THETAZ.
100012 1.0
DVPREL1 1080813 PCOMP 1 THETAS
100013 1.8
DVPREL1 1060914 FCOMP 1 THETAS
100014 1.8
DVPREL1 1060815 FCOMP 1 THETAT
100015 1.0
DVPREL1 1080815 PCOMP 1 THETAS
100016 1.0 e

Developed by The Engineering

Technology Partner

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




%vL‘ » albatross » Downloads » - | 4y | | Search Downloads R |
Organize » = Open = Share with New folder =~ 0 @
< Favorites Mame & Date modified Type
B Desktop ILiIJ nastran_working_directory.zi| fESS
i. Downloads Open
P f t h (?;-3. Recent Places Open in new window
e r O r I I I e #& OneDrive Extract All...
. . . Edit with Notepad++
[ Libraries Oprnwih
ptimization Ty
J’ Music Share with »
s [ Pictures Restore previous versions
with Nastran SOL 8 voeo :
Cut
& Homegroup
Copy
1M Computer Create shorbcut
. . Delete
A new .zip file has been downloaded @ Network Rename
< | m 3
> 3 5 o 4 Properties
; ; : nastran_working_directory.zip Date modified: 2/25/2 q
nght CIICk ol the flle i__ Compressed (zipped) Folder Size: 114 bytes

@ 1, Extract Compressed (Zipped) Folders

Click Extract All

Select a Destination and Extract Files

Click Extract on the following window Files will be extracted to this folder

special-sunshine' Downloads\nastran_working_dire | Browse...

Show extracted files when complete

@[ Bdract | [ Cancel

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 15
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@vlj « Dow.. b nastr. » - |~‘1~ | | Search nastran_wor... 2 |

Organize = Includein library = = =+ [ ﬂ
F | | eS ‘i.} Favarites Lae Da
. ‘ - Desktop H Al app 4/z
Ensure that the following files have 8 Downloads [ design_model.bdf Ve

been downloaded

‘i-:'; Recent Places
model.bdf

|| GOxml

© M
4/

7@ Onelrive | model.bdf
design_model.bdf IE
GO.xml -4 Libraries

T v o m | r

Optional - The folder “app” and file Start
MSC Nastran” can be deleted

NOTE: If you are using INCLUDE files, ensure
the additional .bdf/.dat files are also present.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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System Properties @
| Computer Name I Hardware | Advanced |SY§H” Protection I F{a'notel Environment Variables @
You must be logged on as an Administrator to make most of these changes.
Perfommance User variables for spedal-sunshine
Visual effects. processor scheduling, memory usage, and virtual memary Variable Value i
OneDrive C:\Users\spedial-sunshine\OneDrive E 1
PATH C:\Users\spedial-sunshine\AppData'\Ro. . (
- me mencaweior || || (R
Deskiop seftings related to yourlogon [ New... ] [ Edit... ] [ Delete ] Variable name: msc_license_file
BEET e o Variable value: 27500@bender
Startup and Recovery ariable Valu it OK ] [ Cancel
System startup, system failure, and debugging information ComSpec C:\windows'\system32Ycmd. exe D
FP_NO_HOST_C... NO \
msc_license_file 27500 @bender
MUMBER_OF P... 2 v
Before Starting (Emmrre) } (I
ok J[ comel ]
a g OK Cancel Apply
The following must be configured or known I )| |
Ensure the MSC_LICENSE_FILE (o= =]
environment variable has been set : :
and restart the machine for the mv o = MSC_Mastran » 20180 » bin - | 4y | | Search bin 2 |
changes to go into effect Oganize. = T = - M @
In this example, the location of : - ”
the license is 27500@bender. % OneDrive ©  Name Date modified Type =
The license location will vary. [ fireunfmit.exe 12/1/2017 11:46 AM  Applici
- Librari pp
. @'Dm'es o L) founimt.emanitest 12/1/201710:37 AM  MANIF
Track the location of the J M"c‘_’men - 77 msc20180.exe @ 12/1/201711:46 AM  Applici
asscczﬁgg'ae:ié'rl;bl:%tglthg f\lllc?ulf for = pi:::;s || msc20180.exe.manifest 12/1/201710:37 AM  MANIF
q o D = q msc20180w.exe 12/1/2017 11:47 AM  Applici
version may be different. The file will B Videos = : 0150 o 0t 1087 A MTNIF
be named differently depending on s gt : _
the version of MSC Nastran. Below is L n— By msccfg.ere . AERERE AT FIN i
the location for this example: || msccfg.exe.manifest 12/1/201710:37 AM  MANIF
. C = B mscmsgw.exe 12/1/201711:47 AM Applici
. 1M Computer : .
C:\MSC.Software\MSC_Nastran\20180\bin\msc201 ||j mscmsgw.exe.manifest 12_:1_]201? 10:37 AM  MANIF =
] =T - 3
msc20180.exe Date modified: 12/1/2017 11:46 AM Date created: 12,/31,/2017 1:58 PM
. Application Size: 153 KB
Questions? Email: christian@ the-engineering-lab.com h HEXAGON 17



BN C\Windows\systern32\cmd.exe = || =(=] @

tsUegerssspecial-sunshine>cd Downloads“nastran_working directory 0

twlezeresszpecial-sunshinesDownloadz*~naztran_working_directory>C:~MEC_Sof tware M5
_Maztran~2018@8~hin~msc2@18@.exe GO_.xml e

BE Ch\Windows\systern32hemd.exe - CAMSC Software\M5C_MNastran' 201804 bintmsc20180.exe MultiQ... | = || = @

1" has heen loaded. -
BLAS LAPACK .d11 "C:~MS5C.S5oftware-~MS5C_Mastran~20180-msc2B8188~wint4ifmkl_intel_t

hread.dll" has heen loaded.

BLASALAPACK .d11 "C:~\HMSC.Software~MSC_Mastran~2018@-msc2@818@“win64iBmkl_»t.d11"
has been loaded.

BLAS LAPACK .d11 "C:=~MSC.Software~MSC_Mastran~28180“m=sc28180~win64i8~M5Chlas.d1l1l

" has been loaded.

Beginning bulk data processing wusing the IFPStar component.
For more information on IFPStar. pleasze see KB article KBEA172808
nn our support pages,. at httpi/s/simcompanion.mzcszoftware.com.

15:19:28 BReading IMCLUDE file "c:xUsersszpecial-zunshine~Downloads~model_H80A4
esvar.go"

15:12:28 32 records read from IMCLUDE file “c:islserssspecial-sunshinesDownload[g
~model_ BB@4_desvar.go" :
15:12:28 BReading INMCLUDE file "./design_model.hdf"

15:12:28 149 records read from INCLUDE file "../design_model_hdf"

15:19:28 578 records read from JID file “cowlszerssspecial-sunzhine~Downloadssm
nde 1_B8684 . hdf "

15:19:28 A total of 751 records were read from 3 files.

rocessing of bulk data entries is complete.

HEXAGON

Technology Partner



Manually Starting MSC
Nastran for Multi Model
Optimization




SOL 200 Web App - Multi Model Optimization @

Preview of Merged Objective

DRESF2 Sooo88@ Re S78889

DTABLE «c1 2 c3

DRESF1 GSecegee 000080 022888
DEQATN S78088

gicl, €2, c3, rl, r2, r3) = cl *#rl + c2 *r2 + c3 * r3
DTABLE <1 1.8 c2 8.8 c3 6.8

$ urlused: http://192.168.56.1:3888/optimization/

Export New BDF
Files

Refer to the Multi Model web app

Settings for Merged Model

Scroll to the section titled Download

Files Option Status Configure <?xml version="1.8" ?»

<rc OptTYpe="MMO" debug="no" >

CIICk Download BDF Flles Minimize or Maximize Combined Dbje(;tive MIN ~ <Job name="m_stress” coef="1.8" mem="288ME" smp="1" scr="yes" blocking="a"/>
<Job name="m_modes” coef="8.8" mem="288MB" smp="1" scr="yes" blocking="&"/»
<Job name="m_storsp™ coef="9.8" mem="288ME" smp="1" scr="yes" blocking="a"/>

Technology Partner

Memow (mem) O 200MB <Merge mem="2@2MB" smp="1" scr="yes" />
<fres
Number of Processors (smp) (] 1
Option for Scratch (scr) yes ~
@ Download Files
= )
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 20



%vL‘ » albatross » Downloads » - | 4y | | Search Downloads R |
Organize » = Open = Share with New folder =~ 0 @
¥ Favorites Mame & Date modified Type
B Desktop ILiIJ nastran_working_directory.zi| fESS
i. Downloads Open
(?;9: Recent Places Open in new window
e r O r I I I e #& OneDrive Extract All...
. . . Edit with Notepad++
[ Libraries Dpen with...
plimization 5 oocumens
J’ Minr Share with »
o &) Pictures Restore previous versions
W |t N a St ra n SO |_ B videos Sendto »
Cut
& Homegroup
Copy
1M Computer Create shorbcut
. . Delete
A new .zip file has been downloaded G Network Rename
< | I 3
> 3 5 o 4 Properties
; ; : nastran_working_directory.zip Date modified: 2/25/2 q
nght CIICk el the flle i__ Compressed (zipped) Folder Size: 114 bytes

@ 1) Extract Compressed (Zipped) Folders

Click Extract All

Select a Destination and Extract Files

Click Extract on the following window Files will be extracted to this folder
(Not shown)

special-sunshineDownloads\nastran_working_dire | Browse...

Show extracted files when complete

@[ Baract | [ Cancel

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 21
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Files

The necessary BDF files and MMO.xml
file are available.

Optional - The folder “app” and file
Start MSC Nastran” can be deleted

NOTE: If you are using INCLUDE files, ensure
the additional .bdf/.dat files are also present.

(===

Search nastran_wor... 2 |

%' 4 =« Dow... » nastr.. » - |4

Organize = Include in library = = 3= « [ ﬂ
‘i:{ Favorites E ST =
Bl Desktop J. app /3
4. Downloads ( @ design_model_m_modes.bdf | 211
"l Recent Places @ design_maodel_m_storsp.bdf 211
‘@& Onelrive @ design_model_m_stress.bdf 211
@ design_model_mmo.bdf 9/1
4 Libraries | | ] fear_stress2.bdf @ 9/€
5| Documents r | fear_struct.bdf 9/¢
a! Music | m_modes.bdf 11,
=/ Pictures | m_storsp.bdf 11;
™ Videos | m_stress.bdf 114
| MMOxml 9/€
*) Homegroup \@ Start MSC Mastran ’ /3

it Computer

- | 4 I k

s r
l 12 items

Questions? Email: christian@ the-engineering-lab.com u
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System Properties @
| Computer Name | Hardware | Advanced |SY§E'” Protection | Rﬂ'”"’te| Environment Variables @
You must be logged on as an Administrator to make most of these changes.
Performance User variables for spedial-sunshine
Visual effects, processor scheduling, memory usage, and vitual memony Variable Value i
OneDrive C:\Users\spedial-sunshine \OneDrive E
FATH C:\Users\spedal-sunshine\AppData'Ro... ( P — 1 )
— e e mantoanan B EditSystem Varable [=]
Desktop settings refated to yourlegen [ Mew... ] [ Edit... ] [ Delete ] Variable name: msc_license_file
System variables g Variable value: 27500 @bender
Startup and Recovery ariable Value i oK ] [ Cancel
System startup, system failure, and debugging information ComSpec Criwhdows\system32\emd. exe D
FP_NO_HOST_C... NO \ J
msc_license_file 27508 @bender
MUMBER_OF P... 2 <
o —_—
Before Starting I
L o< J[ concel |
. " OK Cancel Apply
The following must be configured or known I 1 l
Ensure the MSC_LICENSE_FILE (o= =]
environment variable has been set : :
and restart the machine for the mv o = MSC_Mastran » 20180 » bin - | 4y | | Search bin 2 |
changes to go into effect Oganize. = T = - M @
In this example, the location of : - ”
the license is 27500@bender. D ©  Name Date modified Type =
The license location will vary. &3 Librai [ fixunfmt.exe 12/1/201711:46 AM  Applici
@'Dm'es o L) founimt.emanitest 12/1/201710:37 AM  MANIF
Track the location of the DN | [ scn180.00e @ 12/1/201711:46 AM _ Applic.
: 3 ; pplici
' - R f M =
msc20180.exe flle Note this file is for s || m=c20180.exe.manifest 12/1/201710:37 AM  MANIF
MSC Nastran version 2018.0. Your M Phchuec ﬂ msc20180w.exe 12/1/201711:47 AM Applici
version may be different. The file will B Videos - [ —— ' o P 10:3? A A
be named differently depending on s gt : _
the version of MSC Nastran. Below is L n— By msccfg.ere . AERERE AT FIN i
the location for this example: || msccfg.exe.manifest 12/1/201710:37 AM  MANIF
. C = B mscmsgw.exe 12/1/201711:47 AM Applici
. 1M Computer : .
C:\MSC.Software\MSC_Nastran\20180\bin\msc201 ||j mscmsgw.exe.manifest 12_:1_]201? 10:37 AM  MANIF =
] =T - 3
msc20180.exe Date modified: 12/1/2017 11:46 AM Date created: 12,/31,/2017 1:58 PM
. Application Size: 153 KB
Questions? Email: christian@ the-engineering-lab.com h HEXAGON 23



BN Ch\Windows\system32\cmd.exe === @

tslUzerssspecial—sunshine»cd Downloadssnastran_working _directory o

:\Users\special—sunshine\ﬂuwnluads\nastran_uuPking_directury}ﬂ:\HEC.Euftuare\ﬁﬂ-
_Mastpran~281880~bin“mnscZB188._.exe MMO.xml a

BN Ch\Windows\systerm32\cmd.exe - CAMSC Software\MSC_Mastran' 201808 binmsc20180.exe MultiO... | = | [= @

ARA2CF/S 48 -kid : BxB0ABBABA.name :ths_uw - pid: 584 sec:Urssst 1002510294941 ~ -
Generating Mastran Assignment File,. please wait ...

MASTRAN Command: C:/MSC.SoftwareM5C_Mastran~20180-binsnast281880 —n "“"MERGE.hdf"'
mode=1i8 AUTH=""275800(F17?2_.168.56.1" DEL="C: MSC.SoftwaresMSC_Masztran-20188.-msc2Bl
80 -win64iB8 585" MEGCAT="C:-M5C.S5of tware-MSC_Masztran-201808-msc2@188-winb4il analy
iz.msg" QOUT="".-MERGE" MEM=28UBME =sys444=7 PROG=GOMM0O SHFP=1

Azzignment file has bheen generated: . merge.T1812 3.pcf

MSC_ASG=./merge .T1812_3 _»cf Q
BLASLAPACK .d11 "C:~HMESC.Software~HM5:_ Mastran-ZB188~msc2ildBf~winb4i8~libimalloc.
11" has been loaded.
HLHEHLHEHCH idl& ;C:\HEC.Euftware\ﬁﬂﬂ_ﬂastran\ﬂﬂiEE\mscEEiEE\winE4iB\mkl_nure.dl

een loaded.

BLAS-LAPACK .d11 "C:~MEC.SoftwaresHEC_MastransZ2B188 msc2B188~winb4di8 mkl_intel_t[g
hread.dl11" has been loaded. g
BLAS  LAPACK .d11 "C:~M3C.S5oftwares~M5C_Mastrans280188\m=c28188~win64did smkl_»rt.d11"
has heen loaded.
BLAS - LAPACK .d11 "C:~M3C.S5oftwares~M5C_Mastrans280188m=c20188~win64iB“M5Chla=.d11
" has been loaded.

Acquired 2 licenses for M3C Mastran from license server on host 172.168.56.1

Acgquired 2 licenses for M3C Mastran Optimization from license zerver on host 192
168.56.1

s Sepguential Computing Option: isSeq = B s
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Manually Uploading
Results

Questions? Email: christian@ the-engineering-lab.com “’ HEXAGON
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SOL 200 Web App - Optimization ~ Upload  Variables ~ Objective  Constraints ~ Subcases ~ Exporter  Results Settings ~ Match  Other  Users Guide  Home

® @ &

Optimization Settings BDF Output - Design Model
Parameter = Description = Configure = s
3 optimization Control settings
e e e e S P S S i R R B
Search Search Search s
5
APRCOD Approximation method to be used O | 2-Mixed Method v POFTERN IESMC 20 EL L 2 13
CONVA Relative criterion to detect convergence O | Enter a positive real number
CONV2 Absolute criterion to detect convergence O | Entera positive real number
DELX Fractional change allowed in each design variable during any optimization cycle O | Entera positive real number
L]
N a V | a te tO DESMAX Maximum number of design cycles to be performed 0
g DISBEG Design cycle number for discrete variable processing initiation O | Entera positive integer
R | t GMAX Maximum constraint violation allowed at the converged optimum O | Enter a positive real number
e S u S P1 Print items, e.g. objective, design variables, at every n-th design cycle to the 106 file 1
P2 Items to be printed to the 06 file 15 - Print objective, design variab v
Optimization Type ,
TCHECK Topology Checkerboarding (] -1 - Automatic selection (Defaulf) w
H H H TDMIN Minimum diameter of members in topology optimization O | Enter a positive real number
Refer to the Optimization web app
TREGION Trust Region O 1 - Trust Region On -

Click Settings 510 ;]| 3 | @ E_\

- . Optimization Type @
Recall that the Optimization Type can
be set in the Settings section Pertorm Local Optimization

(O Perform Sensitivity Analysis
(O Perform Global Optimization

The Results section has a separate page for O pertorm Giosal optmzzien Ty 2| SOL 200 Web App - Optimization  Upload  Variables  Objecive  Constrains  Subcases  Exporter  Results Setiings  Match
each Optimization Type 0 Perfomm Parameter Study

Click Results Select a Results App

If performing Local Optimization, click
on the Local Optimization (.f06) link. If
performing Sensitivity Analysis, click on
the Sensitivities (.csv) link. Remember,
each Optimization Type has its own
Results page.

O 00 (S 12 ..\I 600 1 a1 e b i II W

Global Optimization (multiopt.log) Global Optimization Type 2 (.f06) Local Optimization {.f06) @ Parameter Study (.f06)

XL O 0038 000 209 (7 08 L0 OLLL WL GO L2 0L 0R1Y T

Technology Partner
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SOL 200 Web App - Local Optimization Results @ Home

O
Upload the O vyonanes |

Results File

A new page is opened

Note that the compatible file type is

indicated as the .fO6 file extension

Click Select Files and select a file with
the indicated file extension

Click Upload Files

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 27
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Review Results

The results are displayed.

This is the Local Optimization Results page.
Special considerations must be made.

Ensure the messages shown have green
checkmarks. This is indication of
success. Any red icons indicate
challenges.

The final value of objective, normalized
constraints (not shown) and design
variables can be reviewed.

The following steps are optional

Click +Option
Select the file design_model.bdf

Click Import. Doing this will add
additional descriptions for each
variable. This will only work if lines
containing SLCOMM are present.

S0OL 200 Web App - Local Optimization Results

Final Message in .f06

Home:

o RUN TERMINATED DUE TO HARD CONVERGENCE TO AN OPTIMUM AT CYCLE NUMBER = 10.
@ o AND HARD FEASIBLE DISCRETE DESIGN CBETAINED
Objective

Objective

® .

Design Variables

INITIAL 1 2 3 4

Design Cycle

@ + Options

100

| CEECVRIE  design_model baf

P import @

0 Display None | & Display All

Display Color Label

50

Value of Design Variable
(=]

—

< T < O < < A < O < O < R < O < N <

-100
INITIAL 1 2 32 4 5 8

Design Cycle

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