Pre/Post Web App Workshop -
Statics, Normal Modes and
Frequency Response Analysis

AN MSC NASTRAN TUTORIAL




Goal: Configure a statics, normal modes and frequency
response analysis with MSC Nastran and review results
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Details of
Analysis Model

This exercise is a recreation of workshop 6
from the NAS 102 training course. A
description of the analysis model is shown

to the right.

WORKSHOP 6 Modal Frequency Response Analysis

]
Model Description:

Using the modal method, determine the frequency response of the flat
rectangular plate, created in Workshop 1, excited by a 0.1 psi pressure
load over the total surface of the plate and a 1.0 lb. force at a corner of
the tip lagging 45°. Use a modal damping of & = 0.03. Use a frequency
step of 20 hz between a range of 20 and 1000 hz; in addition, specify five
evenly spaced excitation frequencies between the half power points of
each resonant frequency between the range of 20-1000 hz.

Below is a finite element representation of the flat plate. It also contains
the loads and boundary constraints.

Figure 6.1-Loads and Boundary Conditions

0.1 psi over the total surface

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



File Edit Search View Epcoding Language — Settings Teols Macre Run  Plugins  Window

.@Elﬁ@ﬁalﬁthﬁﬁlacln'snlutxltial;aﬂv=|mI MODEL SUMMARY
m| ENTRY NAME NUMBER OF ENTRIES
i sor, 122 [ | | I | | = s
2 CEND CQUAD4 55
. 3 SET 1 = 2,3,16 DLOAD 1
B u | k Data FI | e 4 $ Dynamijc Solution Condiftions EIGRL 1
5 FREQUENCY=1 FORCE 1
This workshop will detail how to construct the 6 METHOD=1 FREQL 1
case control section and each bulk data entry L SDAMPING=2 FREQ4 1
shown in the images to the right. 8 $ Output| Control GRID 72
=) ECHO=NONE HDF50UT 1
10 $ Physiclal Set Output Reguests MAT1 1
11 DI SPLACEMENT (SORT2) =1 PARAM 2
12 $ Loads jand BCs PLOAD?2 1
13 SPC=1 PSHELL 1
14 SUBCASE 1 RLOAD2 P,
15 $ Loads and BCls SPC1 1
16 DLOAD=9001 TABDMP 1 1.
17 BEGIN BULK TABLED1 1

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




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




Tutorial

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




UniIts

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




Units

The following system of units is used. All inputs are in this system of units, including material properties,
loads, lengths, etc.

Length in
Mass |bf**
Density Ibf/in"3

PARAM, WTMASS, .00259*

Force [bf

* Since weight density is used (Ibf/in?3 or weight/volume), the mass
matrix will have units of weight (Ibf) and is not valid/consistent. The
conversion factor WTMASS=.00259 converts weight (Ibf) to mass
(slinch) and ensures the mass matrix has units of mass (slinch).

** The mass matrix has units of slinch, but the OUTPUT GRID POINT
WEIGHT GENERATOR reports Ibf.

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




Meshing

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



The Engineering Lab

SOL 200 Web App
Open the Vlewer Select a web app to begin

1. Click on the indicated link

< -
< =
< =
= =
- = .

Sy

-~~ ”-

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

Viewer
Study

Tutorials and User's Guide

Full list of web apps

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



Meshing

Click Mesher
Click Simple Geometry Mesher

Set the following
Element Type: 2D

Property Type: 2D - PSHELL
Location (x,y, 2):0,0,0

Dimensions (Width, Height, Depth):
52,1

Mesh Element Size: .7

Click Mesh

Click Save

Main Panel -

®xyB Wisoz
A XZ Wiso3
v XZB Wiso1B

< ZY >EZYB

C Rotate | 1) Rotate

Tools

FEM Label
L Geometry Label
4 Orientations

D Pick

o
iZ Model Display Panel P \

4£ LBCs Display Panel

Pre/Post

™ Post

Other

== Shape
£2£ Topology
=iz Topometry

4 splines x Y

-

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

Mesher

Q Grids

22 Simple Geometry Mesher

1 STEP Mesher
= Edges to CBAR

B CBAR to CQUAD4

4 Download Aerodynamic
Grid Points

4 Download Structural
Grid Points

x
@ < Reset Form
(" Element Type A
2D -
Property Name
2D - PSHELL v
Location (x, y, z)
0,0.0
Dimensions (Width, Height, Depth)
521
Mesh Element Size
T
\_ J

+ Advanced Options

N g
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Pre Panel

Refer to the Main Panel
Vertically scroll down

Click Pre

The Pre panel is now opened

The indicated scroll bar is used to scroll the
panel

Main Panel @

® XY B Wiso2
AKZ Wiso3
v XZB Wiso1B
{zvy >ZYB

C Rotate | D) Rotate

Tools

FEM Label
W Geometry Label
4 Orientations

4 Pick

= Model Display Panel

- LBCs Display Panel

Pre/Post

£ Mesher

™ pPost

Other

=& Shape
£ Topology
=&z Topometry

4 Splines

~®

SOL 200 Web App - Pre

Search Templates Model Bulk Data Case Control Commands
Sections Select Section Open Entry Entries Parameters
Top
Open Entry
@® Display Title
Open Entry Name
Search

@ CQUAD4

=] GRID

@ MAT1

@= PSHELL

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

Advanced Optimization

@ Display Description

Active

T €| > =

Download Run

<>

Number of Entries

A Display Active

B

72

10 | 20 | 30 40 30
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MAT1 - Isotropic
Material Property
Definition

Click MAT1

For the existing entry, supply the following
values.

E: 3.E7
NU: .3
RHO: .282

Pre

SOL 200 Web App - Pre

il Close All

Common
B Materials
WPmperﬁes

¥ Loads And BCs

Specializations
A Aeroelasticity
# Contact
P Dynamics
all Fatigue
B Geometry
B Miscellaneous

® Multipoint
Constraints

@ Partioning

Entries Table
Top
Middle

Bottom

©

Search Templates Model Bulk Data Case Control Commands Advanced Optimization Download Run
B Materials
Tables Isotropic Orthotropic Anisotropic 2D/3D Progressive Failure Fret
TABLED1 TABLED2 @ MAT3 MATS MAT2 MATS MATCB
TABLED3 TABLED4 MATORT
TABLEDS '
TABLEM1 TABLES1
TABLEST
4
Top
Configure MATA
1% Batch All
B Download CSV B Upload CSV
Delete MID E G NU RHO
Search Search Search Search Search Sear
Material identification number. Young's modulus. (Real> 0.0  Shear modulus. (Real = 0.0 or Poisson's ratio. Mass density. (Real) Therm:
(Integer > 0) or blank) blank) (-1.0 < Real < 0.5 or blank) (Real)
Integer + Real + Real + Real + Real + Real
n 1 @ 3ET Real 3 282 Real

Questions? Email: christian@ the-engineering-lab.com
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PSHELL - Shell
Element Property

Click Close All
Click Properties
Click PSHELL

Ensure the thickness is set to 0.1

Click X to close the Pre panel

Pre

@ W Properties
il Close All

Commeon
B Materials
WPmperﬁes

¥ Loads And BCs

Specializations
A Aeroelasticity
# Contact
P Dynamics
Jll Fatigue
B Geometry
B Miscellaneous

*® Multipoint
Constraints

& Partioning

Entries Table
Top
Middle

Bottom

T € » %

SOL 200 Web App - Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced ~ Optimization  Download  Run
3D Shear Composite Composite - Plane Strain or
Axisymmetric
PSOLID PSLDN1 PSHLN1 PSHEAR PCOMP PCOMPG
PSHELL1 peomPe
Top
Configure PSHELL
1£ Batch All
B Download CSV | B Upload CSV
Delete PID MID1 T MiD2 121m*3
Search Search Search Search Search
Property identification number. Material identification number Default membrane thickness for Material identification number Bending moment of inertia ratic
(Integer = 0) for the membrane. (Integer > ... Ti on the connection entry. If ... for bending. (Integer > -1 or... . Ratio of the actual bending...
Integer + v+ Real + v+ Real +
n 1 MAT1 -1 ~ 0.1 @ MAT1 -1 ~ Real
14
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Main Panel - Model Display Panel

®XYB Wiso2 -
~xz B = Generate Thicknesses O Hide All Y Reset Table
v XZB Wisc1B
£ 7Y d»7YB Display Display Displalf Display DetEII
Entry Name Entry ID = Color Elements Wireframe Color of Detail Detail ~ Wireframe ~
CRotate | O Rotate Search Search Search v ~||| Search v v
Tools Ed o R L = 0O o

PSHELL o ST W= =
Thickness P

When the thickness is modified, the thickness is
automatically displayed in the model display
panel.

4 orens |1uo 200 500 1000
e ons

& pick

del Display Panel

4E LBCs Display Panel

Click Model Display Panel

Pre/Post

Unmark the indicated checkboxes
The thickness is now hidden i Mesher
|

= pPost

Other

& Shape
£ Topology rd
=i Topometry

4 Splines

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




Supports
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®

Main Panel -
AT wiso N
®xyB Wiso2
A XZ Wiso3
v XZB Wisc1B
{zy >ZYB

C Rotate | O Rotate

Tools

P FEM Label
r e 4 Orientations

D pick

Refer to the Main Panel

Click Pre iZ Model Display Pansl
£ LBCs Display Panel

Pre/Post

£ Mesher

- @

W post

Optimization

== Shape

£ Topology
=iz Topometry

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

©

SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced  Optimizaton ~ Download  Run

Q Ins pect

@ ¥ Loads And BCs

il Close All
Single-point Constraints Enforced Displacements Single-point Constraints Free Body Supports
Common Other
X w sSPCD SPC CYSUP SUPAX
. FLSYM GRDSET

) SUPORT SUPORT1
P ‘ | — | I l e — ®Properties SPCAX SPCOFF
¥ Loads And BCs @ SPCOFF1

Point Constraint

*Aeroelasticwty 4
. # Contact
Click Model Top
P Dynamics
. . q il Fatigue
Recall the indicated scroll bar is used to
scroll the panel B Geometry Configure SPC1 @
B Miscellaneous 1E Batch All
Click Close All HMtmpoms
Constraints B Download CSV | B Upload CSV
. W¥Partioning
Click Loads and BCs Delete sip c
. Entries Table Search Search
Click SPC1 —
Identification number of single-point constraint set. Component numbers. (Any unigue combination of the Integers 1 through 6 with no embedded blanks for grid points.
- o Middle (Integer > 0) This number must be Integer 0, 1 or blank for scalar points.)
The table for SPC1 is now visible = —

Integer + i

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




SPC1 - Single-
Point Constraint

Click Create Entry

For the existing entry, supply the following

values.
C: Select options 1, 2,3,4,5,6

Use the left mouse click and
press and hold the CTRL key
to select multiple options.

Click the Pick button

Pre

il Close Al

Commen
W Materials
W:Properties.

+ Loads And BCs

Specializations
4 Aeroelasticity
# Contact
P Dynamics
all Fatigue
B Geometry
W Miscellansous

3 Multipoint
Constraints

@ Partioning

Entries Table
Bop
E Middle

[E Bottom

Top

Configure SPC1
1% Batch All
B Download CSV ¥ Upload CSV
Delete SiD
Search

Identification number of single-point constraint set.
(Integer > 0)

Integer +

g

Middle

Search

Component numbers. (Any unigue combination of the Integers 1 through € with no embedded blanks for grid peints.

This number must be Integer 0, 1 or blank for scalar points.)

-TX
-TZ
-RY

DO EWN 2O

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

T < »||%x

Y Reset Table < Create Entry

Search

Grid or scalar point identification numbers. (Integer > 0 or “THRU"; For
“THRU' option, G1 < G2.)

L - +

‘10 20 30 40 | 50

19




SPC1 - Single-
Point Constraint

Set Filter to Node

Click +

Set Picking Sphere Radius to 0.1

Move the mouse cursor to the indicated
region. Click and hold the left mouse
button, then drag the picking sphere to
select

The selected node IDs are stored

Click X

T
///

e -~
//

// /

o o 7
///
e
- e e
7

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

Pick

SPC1 1 - Field Gi

& Pick mode on. Model

rotation disabled.

Click to exit pick mode.

Picking Sphere Radius

oD
Connector
Other

Node IDs
1.4,29,30,31,32

®

20
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SPC1 - Single-
Point Constraint

The selected node IDs are now stored

Click X

@

Pre T < » x

Top

Configure SPC1

1% Batch All T Reset Table

il Close All % Download CSV B Upload CSV

Delete SID c Gi
Commeoen

B Materials Search Search Search
W bropeitce Identification number of single-point constraint set. Component numbers. (Any unique combination of the Integers 1 through 6 with no embedded blanks for grid points. Grid or scalar point identification numbers. (Integer > 0 or “THRU"; For
¥ Loads And BCs {Integer > 0) This number must be Integer 0, 1 or blank for scalar points.) “THRU" option, G1 < G2}

Specializations Integer n ‘4 o +
A Aeroelasticity
# Contact

P Dynamics

all Fatigue

B Geometry

B Miscellaneous 2

X Multipoint B8 1 “ ] & | 14,293031,32
Constraints Z

@ Partioning

Entries Table
B Top
Middle e

B Bottom

‘10 20 30 40 50

Middle =

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



LBCs Display
Panel

Navigate to Main Panel > LBCs Display
Panel

Mark the checkbox for Entry Name=SPC1

Inspect the boundary condition that was
created

Main Panel

®xyB
~xz
Vv XZB

<zy

Wiso2
Wisos
Wiso1B

>ZIYB

C Rotate | O Rotate

Tools

FEM Label

L Geometry Label

4 Orientations

S pick

= Model Display Panel

£ LBCs Display Panel

Pre/Post
£ Mesher
Erre
™ post
Other
iz Shape

£22 Topology
==z Topometry

A Splines

-

SPC11
p > Value: 0.000
e
» gl e
i 7
o - i

i 7 7
T — o e

,// = /

P
pr . i i
// // i o
- i
- e e
e

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

LBCs Display Panel

Arrow Length

1

L DEVEMIEGTEN | 1 Scale Arrows 0O Hide All Y Reset Table

Entry Name Entry ID = Color Display

Search Search Search v

SPC1 1

SOL 200 Web App
Developed by The Engineering Lab
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Normal Modes Analysis




®

Main Panel -
AT wiso N
®xyB Wiso2
A XZ Wiso3
v XZB Wisc1B
{zy >ZYB

C Rotate | O Rotate

Tools

P FEM Label
r e 4 Orientations

D pick

Refer to the Main Panel

Click Pre iZ Model Display Pansl
£ LBCs Display Panel

Pre/Post

£ Mesher

- @

™ post
Optimization
== Shape

£ Topology

=iz Topometry

4
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Pre T/ < @) =

»

SOL 200 Web App-Pre  Search  Templates  Model ~ BulkData  Case Control Commands ~ Advanced ~ Opfimizaton ~ Download ~ Run

Y Reset Table

Analysis Templates @ M Apply Template

Solution Sequence = Category = Description Preview Template
Search Search Search
101 Statics Statics & Preview Template
| e m p | a t e @ 103 Dynamics Normal modes @ & Preview Template
105 Buckling Buckling & Preview Template
. 11 Dynamics Modal Frequency Response & Preview Template
Click Templates Analysis
144 Aeroelasticity Static Aeroelastic Analysis & Preview Template @
Locate the row for SOL 103 or Normal
. ) SUBCASE 1
Modes Analysis 510 20 50 BEGIN BULK
! PARAM  COUPMASS -1
Click Preview Template PARAM  WIMASS 1.0
¥ Reset Table E;;?ZUT iNPUT NO b
A preview is displayed of the bulk data file User Defined Templates N
that contains a conflgu ration for a normal
modes ana Iysis Solution Sequence - Category = Description Preview Template
q Search Search Search
Click Apply Template
101 Statics Statics with inertia relief & Preview Template
101 Statics Statics with inertia relief, & Preview Template
Version B

5110 | 20 | 50 p

Questions? Email: christian@ the-engineering-lab.com 25




Pre

T/ €||»| =
SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced  Optimization  Download ~ Run
Sections Select Section Cpen Entry Entries Parameters @ < >
Parameters @ 9
@ Display Descriptions A Display Active Y Reset Table

Active Parameter = Value =
Search Search

U n |tS A COUPMASS @
A WTMASS @

Click Bulk Data 0.00259

Click Parameters

5|10 | 20 30 | 40 50

For COUPMASS, use the following value: 1

For WTMASS, use the following value:
0.00259

When Display Descriptions is clicked,
descriptions for each parameter are
listed.

The Display Active button will display
all the parameters or only the
parameters in use.

Questions? Email: christian@ the-engineering-lab.com 26
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EIGRL - Real
Eigenvalue
Extraction Data,
Lanczos Method

Click Case Control Commands
Click Entries
Click EIGRL

For the existing entry, supply the following
values.

V1: 10.
V2: 2000.

Ensure field ND is blank/empty

Pre

O

SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced  Opfimization ~ Download  Run

Subcases Loads and BCs Commands Parameters Entries Assign Entries

@

METHOD

EIGR

EIGE

1 ———

Configure EIGRL

1% Batch All

B Download CSV B Upload CSV

Delete siD V1 V2 ND MSGLVL MAX
Search Search Search Search Search Search
Set identification number. (Unique  For vibration analysis: For vibration analysis: Number of roots desired. Diagnostic level. (0 <Integer <4,  Number of vectors
Integer > 0) frequency range of interest. ... ~ frequency range of interest. ...  (Integer > 0 or blank) Default = 0)

n 1 10. 2000. Integer @ Integer Integer

®

Questions? Email: christian@ the-engineering-lab.com 27



SPC - Single Point
Constraint Set
Selection

Click Loads and BCs

Select SPC

For SPC1 ID=101 select the checkbox in
column Above Subcase

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model  Bulk Data
Subcases Loads and BCs Commands Parameters
Navigate Assign ( : )
Selected Open Name
= AUTOSPC
= AXISYMMETRIC
= BC
= DSYM
= MPC
E SPC
= STATSUB
Pre
SOL 200 Web App-Pre  Search ~ Templates ~ Model ~ Bulk Data
Subcases Loads and BCs Commands Parameters
Mavigate Assign
SPC
i= Display Columns List
Entry
Search Search
SPC1 1

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

Case Control Commands

Case Control Commands

Assign Entries

Advanced Optimization Download Run
Entries
Constraints
Advanced Optimization Download

O Uncheck visible boxes

- Inspect

& Check visible boxes

Above Subcase

®

Run

& Display Selected

Q inspect

2 Display Descriptions

T < » =

Y Reset Table

SUBCASE 1

28
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Pre

BDF Output

Notifications
Click Download

Use the indicated buttons to display the
BDF Output section

The head of the bulk data file is displayed.
The head includes the following sections:

NASTRAN Statements
File Management Statements
Executive Control Statements

Case Control Commands

Use the indicated buttons to hide the BDF
Output section

A. Optional - NASTRAN Statements, File
Management Statements and Executive
Control Statements are accessible by
clicking Advanced Sections

B.

The BDF Output section is ideal for
learning and debugging MSC Nastran
models. Any changes made in the
interface are immediately updated in the
BDF Output section.

SOL 200 Web App - Pre

Search

Templates

Model

Bulk Data Advanced

®

Case Control Commands

Download

& Download BDF Template

® Upload BDF and Configure Run

@® Download BDF

® Upload BDF and Immediately Run

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

©

Optimization Download Run

BDF Output

T ¢ > %

< >

$ 1 1l 2 |l 3 11 4. i S I
SOL 103

CEND

ECHO=NONE

METHOD=1

DISPLACEMENT (PLOT)=ALL

spc=1
SUBCASE 1
BEGIN BULK
[-..1

ENDDATA

1

Developed by The Engineering Lab
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Run

Click Upload BDF and Immediately Run

Pre

SOL 200 Web App - Pre  Search ~ Templates ~ Model  Bulk Data

Notifications

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

Case Control Commands

T (€| » %

Advanced Optimization Download Run

<>

Download

& Download BDF Template

® Download BDF

@® Upload BDF and Configure Run

® Upload BDF and Immediately Run 0

30



Post

After the analysis, the Post panel is
automatically opened. The Post panel may
be closed or opened by clicking on the
indicated button.

Vertically scroll to sections Color Plot and
Shape Plot

Set the Scale Factor to .02

The MODE number, SUBCASE ID,
eigenvalue (TIME_FREQ_EIGR) and natural
frequency (FREQUENCY) are listed

Main Panel
®@xve Wisoz
~XZ Wiso3
v XZB Wiso1B
<zy >zvB

CrRotate O Rotate

Tools

FEM Labs|
W Geometry Label
4 Orientations

S Pick

= Model Display Panel

£ LBCs Display Panel

Pre/Post

Other

i Shape

£ Topology
=i Topometry

4 splines

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

-

3.4284B5E+1
2.857195E+1
2.265905E+1
1.714614E+1
1.142581E+1
5.712804E+0
0.000000E+0
No Data

Post

Spectrum
7.429004E+1

6.897714E+1

6.286423E+1

5.714390E+1
5.143099E+1
4.571809E+1

4.000519E+1

©)

<
Color Plot Shape Plot
Dataset NODAL/EIGENVECTOR NODAL/EIGENVECTOR
X - X component + | X-X component e
Y - Y component Y - Y component
Z - Z component Z - Z component
RX - RX component RX - RX component
Field RY - RY component RY - RY component
RZ - RZ component RZ - RZ component
- -
4 #
Sooninats CID=0 (Basi CID=0 (B:
= v = v
System (Basic) {Basic)
Scale o
Factor .
MODE 1 MODE 1
SUBCASE 1 SUBCASE 1
pomain TIME_FREQ_EIGR 700507 58 TIME_FREQ_EIGR 109307:53
- - 68137958 - - 68137956
FREQUENCY 133.6672 FREQUENCY 133.6672

Maximum and Minimum

Maximum

Minimum

Maximum
Labels

7.429004E+1 at Grid 16

0.000000E+0 at Grid 1

NG IS
N -

i
»)

7.429004E+1 at Grid 16

0.000000E+0 at Grid 1

SOL 200 Web App

Developed by The Engineering Lab
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Post

Vertically scroll to section Select Domain

Select different checkboxes to see the

corresponding mode shape

Note that the table displays eigenvalues. There
is a goal to find the corresponding natural
frequencies.

Main Panel =
AXZ Wiso3
Vv XZB Wiso1B
<zv > zYB

CRotate | O Rotate

Tools

FEM Label

4 Orientations

& Pick

£E Model Display Panel

& LBCs Display Panel

Pre/Post

£ Mesher

EiPre

Optimization

=5 Shape
£ Topology

=iz Topometry

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

Post

Spectrum
9.699307E+1

8.953431E+1
8.207554E+1
7.460707E+1
6.714530E+1

5.968954E+1
5.223077E+1

4.476230E+1
3.730354E+1
2.984477E+1
| 2.238600E+1
1.491753E+1

7.ASBTETE+O
0.000000E+0
No Data

®

Acquire Dataset -~

Select Dataset

NODAL/EIGENVECTOR -
Select Domain @
T Reset Table check visible boxes [ Check visible boxes
Selected =  DOMAIN_ID MODE SUBCASE  TIME_FREQ_EIGF
1 = 1 a 705357.5%
2 1874587.
3 2799125
- - -
] 4 1 1 705357.536...
5 2 1 18745674.5...
L] 6 2l 1 27991255.1...
| 10 | 20 | 50

[ Acquisition complete and successful

Configure Plots

@ Display Color Plot | @ Display Shape Plot

SOL 200 Web App
Dewveloped by The Engineering Lab
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FO6 > List of
Natural
Frequencies

Click Pre
Click Run
Click Results Files

In the left hand side, click model.f06 to
display the contents of the file.

Vertically scroll until table REAL
EIGNEVALUES is displayed.

The natural frequencies for modes 1, 2 and
3 are display. Record the following natural
frequencies for modes 1, 2, and 3,
respectively:

133.6672 Hz, 689.0816 Hz,
842.0373 Hz

Later on these natural frequencies will
be used.

If needed, the font size may be increased
by clicking the indicated button.
Alternatively the web browser’s zoom
functionality may be used.

Main Panel
AT IS0

Wiso2
Wiso3

®xrB
AXZ
Vv XZB Wiso1B

{Zy >Z¥YB

C Rotate |+ Rotate

Tools

FEM Label
4 Orientations

D pick

= Model Display Panel

4= LBCs Display Panel

Pre/Post

£ Mesher

- @

= post
Optimization
== Shape

£ Topology

=i Topometry

Pre @
- SOL 200 Web App - Pre Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced  Optimization ~ Download ~ Run
Configuration and Run Results Files < >
Result Files
LOG model.f06
P model log Note: Only the last few lines are displayed
—————————————————————————————————————— - 7
P terminal_output.log g ERESA T E LG EN Wz |
1 wooe EXTRACTION EIGENVALUE RADIANS ES GENERALIZED GENERALIZED
NO. ORDER MASS STIFFNESS
1 1 il 7.053575E+03 8.398557E+02 1.336672E+02 1.000000E+00 7.053575E[05
FO4 b 2 1.874567E+07 4.329628E+03 6.830816E+02 1.000000E+00 1.8745678h07
| 3 3 2.799126E+07 5.230676E+03 8.420373E+02 1.000000E+00 2.793126E}07
Bt TsER INFORMATION MESSAGE 3_(cr_d.b:_: nastran:: P?cc?ss_ur:uate_uuﬁuﬂ _______________
B model.104 #++ USER INFORMATION MESSAGE (WRITE DATA BLOCK I4 OLAMA, TRAILER[10l, 3, 0, 0, O, 0, 0])
- ) ##% USER INFORMATION MESSAGE 3 (crdb::nastran::Processor::writeOutput)
#*+ JSER INFORMATION MESSAGE (WRITE DATA BLOCK 14 OUGl, TRATLER[101, O, 1728, 0, 0, 0, 2])
F0B 1 JULY 29, 2026 MSC Nastran 6&/11/26 PAGE 8
o SUBCASE 1
#%* %% DBDICT PRINT ***= SUBDMAP = PRTSUM , DMAP STATEMENT NO. 75
B model.f06
PN, o o o o 5 5 5 5 S S 5 5 S S S 5 S 5 5 S S S 5 5 5 5 S S S 5 5 5 5 S S 0 58 S O 0 58 S OO S5 S S o OS5 e So0 s S S e0e0 s SS oS00SS
1
1 REAL EIGENVALUDES @
1
1  MODE EXTRACTION EIGENVALUE RADIANS CYCLES GENERALIZED GENERALIZED
1
1 NO. ORDER MASS STIFFNESS
1
1 1 1 7.0335375E+05 8.398557E+02 1.336672E+02 1.000000E+00 7.0335375E+05
1
1 2 2 1.874367E+07 4,329628E+03 6.890B16E+02 1.000000E+00 1.8745367E+07
: 3 % 2.799126E+07 3.290676E+03 B.420373E+02 1.000000E+00 2.793126E+07
1
1 *** USER INFORMATION MESSAGE 3 (crdb::nastran::Processor::writeOutput)
L S e e e e e S e A e e il e S O S B e e A O e Wt DB S et e U N N D D S D D oD n D n oo oo oo oo
-
33
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Download

Click Download

Click Download BDF

The Nastran model is now downloaded and
saved to your desktop.

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands

Notifications

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

Advanced

T < » %

Optimization Download Run

Download

B Download BDF Template

® Download BDF e

® Upload BDF and Configure Run

® Upload BDF and Immediately Run

34



Linear Statics Analysis




SOL 101 -

Click Advanced

Select: 101 - Statics

Pre

Select Configure

SPC

i= Display Columns List

Statement

Statics

SOL

SOL 200 Web App - Pre  Search

Solution Sequence Executive Control Statements

T ¢ » %

©)

Bulk Data Case Control Commands Advanced Optimization Download Run

File Management Statements NASTRAN Statements < >

Reduce Size of FO6 Display Description =~ Y Reset Table

Select
Describers
m— z
103 - Normal modes '
105 - Buckling

106 - Monlinear or linear statics
107 - Direct complex eigenvalues
108 - Direct frequency response
109 - Direct transient response
110 - Modal complex eigenvalues
111 - Modal frequency response

112 - Modal transient response

AA S i ko

10 | 20 | 30 40

Questions? Email: christian@ the-engineering-lab.com 36



FORCE - Static
Force

Click Model

Click Loads and BCs

Click FORCE

Pre

SOL 200 Web App - Pre  Search

il Close All

Common
B Materials

WPmperiies

¥+ Loads And BCs @

Specializations
A Aeroelasticity
# Contact
P Dynamics
all Fatigue
M Geometry
M Miscellaneous

® Multipoint
Constraints

W Partioning

Entries Table
= Top
E middle

E Bottom

¥ Loads And BCs

Single-point Constraints

d

Top

Configure FORCE
1% Batch All
& Download CSV
Delete

Search

Templates

Model Bulk Data Case Control Commands Advanced

Enforced Displacements Single-point Constraints

Other
SPCD SPC
FLSYM GRDSET
SPCAX SPCOFF
SPCOFF1

B Upload CSV

SID

Load set identification number. (Integer = 0)

Integer

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

Optimization Download Run

Free Body Supports

CYsuUP SUPAX

SUPORT SUPORT1

Application Region GROUP_1

Application region for table GROUP_1

[l

Qins pect

Nodal

FORCE1

FORCEZ2

MOMENT MOMENT1
MOMENTZ

SLOAD

37



Top

Configure FORCE

12 Batch All Y Reset Table
B Download CSV | B Upload CSV
Delete SiD

Application Region GROUP_1

GROUP_1
O Search
F O R ‘ E -— Sta t | C Load set identification number.

Application region for table GROUP_1

{Integer > 0)
F O rC e Integer + k=) +
ya
o : |
Click Create Entry
@ Add Delete Number G CiD F
Click the Pick button Search Search Search

Grid point identification number.

Coordinate system identification Scale factor. (Real)
(Integer > 0)

number. (Integer > 0;...

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



Pick (%]

FORCE 1 - Application Region
GROUP_1

& Pick mode on. Model

rotation disabled.
Click to exit pick mode.
A
. e /\\ Picking Sphere Radius
FORCE - Static - .
P -
e
Force G4 5
TS
~ -
Click + // -~ - L
T ;
Move the mouse cursor to the indicated o - - = %
region. Click and hold the I_eft mouse L - / Node
button, then drag the picking sphere to Face
select e y Element
3D
| ® :
The selected node ID is stored / 7 — 1D
0D
Click X - gt:ﬁ:rector ‘;
Node IDs

®

Questions? Email: christian@ the-engineering-lab.com 39
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FORCE - Static
Force

The selected node ID is now stored

Use the horizontal scroll bar to find
columns G, CID, F, N1, N2, N3

Supply the following values

In row 1 of the table, supply the
following values.

F: 1.
N3: 1.

Configure FORCE
L& Batch Al
% Download CSV | P Upload CSV
Delete SID Application Region GROUP_1

Search

Load set identification number.
(Integer = 0)

Iﬂ1 Qz@

Application region for table GROUP_1

+ Add Row
A

Y Reset Table

4 Create Entry

CiD

Search

Grid point identification number.  Coordinate system ide

Add Delete Number G
Search
(Integer > 0)
o Integer
[ x ¢ |[2
‘ @
G CID F N1 N2
| Search Search Search Search Search

Grid point identification number. Coordinate system identification Scale factor. (Real)
(Integer > 0) number. (Integer =0;...

) Integer 4 o

Components of a vector
measured in coordinate syste...

Components of a vector
measured in coordinate syste...

number. (Integer > 0;

+ D || Integer

< Integer

N3

Search

Components of a vector
measured in coordinate syste...

Integer 4 Real + Real + Real 4 Real +
o (|2 o Integer 1. Real @ Real 1
Questions? Email: christian@ the-engineering-lab.com 40



Pre

»

SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced  Opfimization ~ Download  Run

PLOAD?2 -
Uniform Normal @

il Close All

Nodal Disfributed Loads on Distributed Loads on Line Axisymmetric Acceleration Ther
ressure Load on e
S — FORCE1 PLOADX1 ACCEL ACCEL1 i
aterials

L OAD2
EORCE2 PLOAD PLOAD1 PLOADB3 RFORCE 1

a Surface o e (3) T.

+ Loads And BCs
MOMENT2

Element o

# Contact TOp

Use the indicated scroll bar to scroll to the
right

P Dynamics
| Fatigue
W Geometry Configure PLOAD2

The following section is now visible:

Distributed Loads on Surfaces 1% Batch Al
X Multipoint

Constraints B Download CSV | P& Upload CSV
Cllck PLOADZ W Partioning

W Miscellansous

Delete SID P EIDi

Entries Table Search Search Search

Top
Load set identification number. (Integer > 0) Pressure value. (Real) Element identification number. (Integer > 0 or blank; for the “THRU"
Middle

Bottom

Questions? Email: christian@ the-engineering-lab.com 41




PLOAD?2 - op
Uniform Normal |Beidess B O)
P rESS U re I_O a d O n B Download CSV | B Upload CSV

a S u rfa Ce Delete siD P EIDi

Search Search Search
E | e I I I e nt Load set identification number. (Integer > 0) Pressure value. (Real) Element identification number. (Integer > 0 or blank; for the “THRU" option, EID1 < EID2.)
Click Create Entr
y Integer + Real + o p +
Supply the following values n - a @ &
P:0.1 p

Click Pick

Questions? Email: christian@ the-engineering-lab.com 42




PLOAD?2 - Uniform
Normal Pressure
Load on a Surface
Element

Set Filter to Property > 2D
Click +

Move the mouse cursor to the indicated
region. Click and hold the left mouse
button, then drag the picking sphere to
select.

The selected property ID is stored

Change Filer to Element > 2D
The element IDs associated with PSHELL
ID=1 are automatically determined and

stored

Click X

Pick x

PLOAD2 2 - Field EIDi

& Pick mode on. Model
rotation disabled.

Click to exit pick mode.

Picking Sphere Radius
0.1

Filter

Node
Aerodynamic Grid Point
Face

Connector

Other

Rigid

Coordinate System
Property

3D : .
1M A
Property IDs

'@

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

Pick

PLOADZ 2 - Field EIDi

© Pick mode on. Model
rotation disabled.

Click to exit pick mode.

Picking Sphere Radius
0.2

Pick

Filter

»

Node

Face

Element
3D

s —

[1]n]

Connector

Other

Rigid

Coordinate System
Property

3D

2D

1D

nny

Element IDs

1,2,34,5,6.7,89,10,11,12,1
3,14,15,16,17,18,19,20,21,2
2,23,24,25,26,27,28,29,30,3
1,32,33,34,35,36,37,38,39,4
0,41,42,43,44 4546 47,48 4

9,50,51,52,53,54,65 @

43



BDF Output

The selected element IDs are now stored

Use the indicated buttons to display the
BDF Output section

The actual text of the bulk data entry is
displayed.

Use the indicated buttons to hide the BDF
Output section

Click X

The BDF Output section is ideal for
learning and debugging MSC Nastran
models. Any changes made in the
interface are immediately updated in the
BDF Output section.

Pre

SOL 200 Web App - Pre

il Close Al

Common
B Materials
WProperties

+ Loads And BCs

Specializations
A Aeroelasticity
# Contact
P Dynamics.

il Fatigue
B Geometry
W Miscellaneous

X Multipoint
Constraints

'@ Partioning

Entries Table
B Top
El Micdle

Bl Bottom

Search Templates Model Bulk Data

¥ Loads And BCs

Single-point Constraints Enforced Displacements

{ G

Top

Configure PLOAD2
12 Batch All
% Download CSV B Upload CSV
Delete sID P
Search

Search

Load set identification number. Pressure value. (Real)

(Integer > 0)
Integer + Real
n 2 0.1

Case Conirol Commands

Advanced Optimization Download Run
Single-point Constraints Free Body Supports
cysup SUPAX
FLSYM GROSET SUPORT SUPORT1
SPCAX SPCOFF
SPCOFF1
»
EIDi
Search

Element identification number. (Integer > 0 or blank; for
the “THRU" option, EID1 < EID2.)

° +
A

L] 1.2,34,5,6,7.8,9,10,11,12,13,14,15,16,17,

O —

Ll

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

alE
BDF Qutput
s 1 11 2 | 3 11 11 5 11 I I I 9 Il
PLOADZ 2 0.1 ¥ 2 i) 4 5 6
7 8 9 10 1o 12 13 14
15 16 17 18 1.0 20 2 22
23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38
39 40 41 42 43 44 45 46
47 48 49 50 51 52 53 54
55
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LBCs Display
Panel

Click LBCs Display Panel

Click Hide All

Mark the checkbox for Entry Name=FORCE
and Entry ID=1

Click Display Labels

Inspect the load

Main Panel -

@xvB Wiso2
AXZ Wiso3
v XZB | JE-EE-]
<7y >7YB

C Rotate | O Rotate

Tools
FEM Label
W Geometry Label //’
4 Orientations . -
B Pick - o
il
i i ol
2 Model Display Panel P
i i T

Pre/Post .
i
P ok
- - o e
=2 Mesher >
il i et
EPre il / L
— FORCE 1 - o
e
Other @ e
5 Shape
£ Topology
== Topometry 2
4 splines )\
X Ty

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

LBCs Display Panel

Arrow Length
1

@ L VEVEMIELEE  © 1 Scale Arrows

Entry Name

Search

FORCE
PLOADZ

SPC1

Entry ID =

Search

@

O Hide Al Y Reset Table

Color Display
Search g
] o0&
= @
| O
I . O

SOL 200 Web App
Developed by The Engineering Lab
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Main Panel - LBCs Display Panel

~AXZ 1503 Arrow Length

Vv XZB 1s0 1B 1
= b= 010
L ML 21 Scale Arrows 0 Hide All Y Reset Table
CrRotate O Rotale

LBCs Display

. - Search Search Search s
Panel = p = e
4 Orientations /’/ e FORCE 1 — O
4 Pick i o L L PLOADZ 2 | @
CIICk Hlde A” iZ Model Display Panel /,‘/ e 1 Srcl 1 I . O
. P o r - :
Mark the checkbox for Entry braot i = : 1 n ) e e
Name=PLOAD?2 and Entry ID=2 - - 1
/// i e |

8 Mesher P ;. .

Inspect the load - @ P - =
= post e 1
. . i i —~
Click Hide All |- - |
Optimization \ ot ‘
\
Click Pre : \ 1 |
& Shape d
il ®
 Topology
= Topometry . I

X ¥ SOL 200 Web App
Developed by The Engineering Lab
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Pre T ¢ » =

©

SOL 200 Web App - Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced ~ Optimization ~ Download  Run
Subcases Loads and BCs Commands Parameters Q Inspect B >
Subcases
1% Renumber Subcase IDs BDF Ou‘tput
Add Subcase Delimite st:se Subtitl Analysi Delete o U U LU ST S S
ubcase Uelimiter umoer ubtitle nalysis ele ECHO=NONE
v $ Dynamic Solution Conditions
METHOD=1
Subcases @@) o G- T
4 DISPLACEMENT (FLOT) =ALL
SUBCASE v 3 ) o n 5 Loads and BCs
Click Case Control Commands e spc=1 @ @
. SUBCASE 1
_ 10| 20 30 40 | 50 o
Click Subcases '
Use the indicated buttons to display the
BDF Output section
The actual text of the case control section is
displayed
Click Add to add a new subcase
Click Renumber Subcase IDs
Subcase identification numbers S k
must be in ascending order Developed by The Engineering Lab
The case control section is immediately 4

updated with any change

Questions? Email: christian@ the-engineering-lab.com 47




Pre T €| » =

»

SOL 200 Web App - Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced  Opfimization ~ Download ~ Run

Subcases Loads and BCs Commands Parameters < 2

Navigate Assign

BDF Output
S P C Si n | e PO i nt [ Display Descriptions B
g T e S ] s A ] [ [ ] R A
CO n St ra i nt Set Selected Open Name Sl
Constraints 3 Dynamic Solution Conditions
S e | e Ct I O n p= AXISYMMETRIC DI?PLA.‘CED__I?ITT_(?LOTJ ;ALL
sec-1
Click Loads and BCs = & SUBCASE 1
- DSYM SUBCASE 2
Select row SPC
- MPC

Confirm SPC ID=1 is assigned to the Above
A p  SPC
Subcase column @

SOL 200 Web App -Pre  Search  Templates  Model ~ BulkData  Case Control Commands ~ Advanced — Optimization ~ Download — Run

Subcases Loads and BCs Commands Parameters < 2>
Navigate Assign
SPC
BDF Output
iZ Display Columns List  Display Selected Y Reset Table
O Uncheck visible boxes = & Check visible boxes 5 1 1] 2 11 3 | 4 || L | 6 || 1 11
ECHO=NONE
Entry D Above Subcase SUBCASE 1 SUBCASE 2 3 Dynamic Solution Conditions
METHOD=1
Search Search 5 Physical Set Ou t R

DISPLACEMENT (PLOT) =ALL
SPC1 1 @ ] O 5 Loads and BCs
spC=1

Questions? Email: christian@ the-engineering-lab.com 48




LOAD - External
Static Load Set
Selection

Click Navigate

Select row LOAD

Assign FORCE ID=1 to SUBCASE 1.

Assign PLOAD2 ID=2 to SUBCASE 2.

Pre

SOL 200 Web App - Pre  Search  Templates

Subcases Loads and BCs Commands

MNavigate Assign

CLOAD

- DEFORM

Model Bulk Data

Case Control Commands Advanced Optimization Download Run

Parameters

E LOAD @

Pre

SOL 200 Web App -Pre  Search  Templates  Model  Bulk Data

Subcases Loads and BCs Commands

Navigate Assign

LOAD

i= Display Columns List

Entry D

Search Search
FORCE 1
PLOAD2 2

Parameters

BDF Qutput
& Display Selected Y Reset Table
0O Uncheck visible boxes = & Check visible boxes 5 T il I 3

ECHO=NONE

Above Subcase SUBCASE 1 SUBCASE 2 Dyilami SolutionConditions
METHOD=1
DISPLACEMENT { PLOT) =AT.L

10 10 10 Loads and BCs
SPC=1

O 10 @ 10 0 10 SUBCASE 1 i

T < » %

»

LIRS
BDF Output
[ Display Descriptions
Static Loads
T ¢/ >» %
Case Control Commands Advanced Optimization Download Run
£ 2

1.0 @ 10 coRne
SUBCASE 2

Questions? Email

: christian@ the-engineering-lab.com
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Stress Output

Click Commands

Search the table for stress

Select the indicated checkbox

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced ~ Oplimization ~ Download  Run

Q, Inspect

Commands Parameters

@

Subcases Loads and BCs

Select Configure

iE Display Columns List

Display Description & Display Selected
BDF Output

T

<

>y %

Command Above Subcase SUBCASE 1 SUBCASE 2
5 T 11 2 11 3 11 4 11 5 11 6 |1 Il
5"‘*55@ ECHO=NONE
GPSTRESS O O O METHOD=1
NLSTRESS a8 O E] $ Physical Set Output R
DISPLACEMENT (PLOT)=ALL
+
STRESS @ /] O O R
(1020 30 40 50 spc=1
1 3 SUBCASE 1
LOAD=1
SUBCASE 2
LOAD=2

4

Developed by The Engineering Lab
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Pre T/ €| > x

»

SOL 200 Web App - Pre  Search  Templates  Model ~ BulkData  Case Control Commands ~ Advanced — Optimization ~ Download  Run

Subcases Loads and BCs Commands Parameters Q inspect €| >
Select Conﬁgure( : ) @
{Z Display Columns List Reduce Size of F08 Display Description =~ ¥ Reset Table
BDF Output
Command Above Subcase SUBCASE 1
3 1 11 2z || 3 11 = L S| 6 |l A
Search ECHO=NONE
DISPLACEMENT Describers METHOD=1
SORT1 o Physical Set Output Requests
tress Output = | orseuacae eiom) -k
PUNCH STRESS (PLOT) =ALL
PLOT % Loads and BCs
A . oDs _
Click Configure REAL spc=1
IMAG SUBCASE 1
; ; PHASE P
Click Reduce Size of FO6 i - R
ATAn % LOAD=1
This option automatically adds o _ SUBCASE 2
ECHO=NONE and selects the PLOT Option Right of Equal Sign 5 Loads and BCs
describer for the commands. This ALL v LOAD-2
option significantly reduces the size
of the FO6 file.
ECHO Describers
SORT -
EXCEPT
cdni
UNSORT
BOTH
NONE
PUNCH ® »
FILE Developed by The Engineering Lab
The Configure section provides complete 2 <

access to configuring case control
commandes.
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Pre

SOL 200 Web App -Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced ~ Optimizaton ~ Download  Run

Q Inspect

Notifications Download BDF Output
B Eovninad HDF Taraiat $ 1 1l 2 11 3 1l A8l 311 6 |1 T
R
u n CEND
ECHO=NONE
Click Download METHOD=1
® Download BDF s .
Click Upload BDF and Immediately Run DISPLACEMENT (PLOT) =ALL
® Upload BDF and Configure Run STRESS (PLOT) =ALL
® Upload BDF and Immediately Run sSPC=1
@ SUBCASE 1
LOAD=1
SUBCASE 2
LOAD=2
BEGIN BULK
[ y]
ENDDATA

1 O

Developed by The Engineering Lab
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Main Panel -

Post < >
@xy8 Wiso2
Spectrum -
xRz Wiso3 8.661839E3 Configure F'\ots@
v XZB Wiso1B 7.995744E-3
< zvy >zyB 7.32064BE-3
6.662667E-3
C Rotate | O Rotate 5.996591E-3

5.330496E-3 Color Plot Shape Plot

Tools 4.664400E-3
3.007430E-3 Dataset NODAL/DISPLACEMENT NODAL/DISPLACEMENT
3.331343E-3 X - X component 4 %-X component .
e om 2essusca L Do
4 Oriontations s - - RZ compone: - RZ companent
O St 6.660954E-4
g Pick - 0.000000E+0 o -
“ Mo Data £ Ed
= Model Display Panel - Coordinate . -
R | 8.661839E-3 CID=0 (Basic) ~ CID=0 (Basic) v
After the analysis, the Post panel is £ LECs Dispiay Panc! : System
. Scale
automatically opened. The Post panel may @ poctr 1000 @
o e Pre/Post
be closed or opened by clicking on the e PE— uscase |
|nd|Cated bUtton Maximum and Minimum
 Mesher @ Maximum  8.661839E-3 at Grid 2 8.661839E-3 at Grid 2
Vertically scroll to section Configure Plots Minimum  0.00D000E+0 at Grid 1 0.000000E+0 at Grd 1
; 5
Maximum g @ .
Set the Scale Factor to 100.0 Other Labsls i .
’ P
; 5 S

The SUBCASE ID and maximum deflection & Shape

are display 3 Topoloay )\
=i Topometry
4 Splines

Select the first maximum label

SOL 200 Web App
Developed by The Engineering Lab

A label displays the location and the
maximum displacement
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Post

Vertically scroll to section Select Domain

Select different checkboxes to see the
corresponding deformation.

When performing normal modes analysis, the
perturbed shape is a eigenvector/mode shape.

When performing statics analysis, the
perturbed shape is a deformation.

Students often use 'displacement' to refer to
‘mode shapes' and is incorrect. The terms have
different meaning and should be used
appropriately.

Main Panel -

@xy8 Wiso2
~XZ Wisos
v XZB Wiso1B
<zv >zvB

C Rotate | O Rotate

Tools

FEM Label
L Geometry Label
4+ Orientations

L Pick

= Model Display Panel

-E LBCs Display Panel

Pre/Post

& Mesher

K Pre

Other

=2 Shape
£Z Topology
=i Topometry

4 Splines

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

a

Spectrum Acquire Dataset -
3.008724E-3

2.77T393E-3
Select Dataset

2.545982E-3
2.314310E-3 NODAL/DISPLACEMENT &

2.082940E-3
Select Domain
1.851569E-3
1.620198E-3
R ENEY O Uncheck visible boxes (& Check visible boxes.

1.388526E-3

1.157135E-3 Selected = DOMAIN_ID SUBCASE
9.257844E-4

6.944135E-4 2
4.627417E4
2.3137T09E-4 it
0.000000E+0

O 1 1
No Data

(-] Acquisition complete and successful

Configure Plots
Color Plot Shape Plot
Dataset NODAL/DISPLACEMENT NODAL/DISPLACEMENT

SOL 200 Web App
Dsveloped by The Enginesring Lab
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Download

Navigate to Pre > Download

Click Download BDF

The Nastran model is now downloaded and
saved to your desktop.

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands

Notifications

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

Advanced

T < » %

Optimization Download Run

Download

B Download BDF Template

® Download BDF e

® Upload BDF and Configure Run

® Upload BDF and Immediately Run
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Saving Progress

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



Download

I Download BDF Template

® Download BDF

@® Upload BDF and Configure Run

Saving Progress ®

The bulk data file (.bdf or BDF) contains the
Nastran model and is critical to any Nastran
analysis.

All work is saved or opened from this bulk data

file.
When the button Download BDF is clicked, - : :
a .bdf file is saved to your desktop. @'Lﬁv v caparici b Download: - | +4 | | Search Downloads 0 |
Keep these files in a safe location. Organize = Include in library - Share with - Mew folder =+ [ 9
¥ Favorites *  Mame N Date modified Type

m Desktop E| 7/29/2026 5:50 PM Mote
j Downloads Q‘ model (1).bdf 7/29/2026 6:44 PM Mote

'E-—Tl; Recent Places

EHLibrariE ~ | = ._

Questions? Email: christian@ the-engineering-lab.com 57




The Engineering Lab

SOL 200 Web App
Open the Vlewer Select a web app to begin

1. Click on the indicated link

< -
< =
< =
= =
- = .

Sy

-~~ ”-

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

Viewer
Study

Tutorials and User's Guide

Full list of web apps

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



Main Panel -
File Upload

»

File Upload
BDF H5 PCH

P File Upload BDF

Misc.

Opening a saved S
.bdf file s e ()t

Click File Upload @ First Person Inspecting: 100%
Click Select files View 2. Upload files e E ﬁl . E
%vlj » caparici » Downloads - | ‘fl | Search Downloads g e |
Select a .bdf file Organize * New folder = - Eﬂ 9
Example: File model (1).bdf contains @ xy Wiso1 - -
. N . * Favorites Mame Date modified Type
he the configuration for the linear . .
statics analysis. @xvs Wiso2 [ List of Selected Files B Deskiop [ model.bf 7/29/20265:50 PM  Notepad+
A x7 [ |4 Downloads [ model @)baf ("37) 7/29/2026 6:44 PM  Notepad-
. . ‘=l Recent Places = N
Click Upload files v XZB Wiso1B
<7y > ZYB [ Libraries
@ Documents |
Jﬁ Music W
C Rotate | O Rotats [ Pictures
m Videos
Tools
= M Camnuter ]| < | ju | D
File name:  model (1).bdf ~ | Custom Files (*.bdf".dat;.inc;” ~ |
[ Open |v] ’ Cancel l
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YARL W IS0 3 ~

vV XZB Niso1B ) .
SOL 200 Web App - Pre  Search  Templates  Model  BulkData  Case Control Commands  Advanced  Optimization — Download — Run

<zy prag:]

Sections Select Section Open Entry Entries Parameters < >
CRotate | O Rotate
Tools
Top
B FEM Label
Open Entry
o W Ceometry Label
p enir ] d Sadve TrS— @0y e | @ ipiy pescrpnon | ([
< pick Open Entry Name Active Number of Entries

.
° b d f fl | 6 ! = Model Display Panel Search

-£ LBCs Display Panel

- CQUAD4 -~ 55
Click Pre Pre/Post - EIGRL - 1
o R q ] FORCE A 1
The previously saved .bdf is now imported
to the web app B R * 2
- HDF50UT @ & 1
] MAT1 - 1
- PLOADZ & 1
- PSHELL A 1
= Shape - sPC1 a i
£ Topology
= Topometry
‘!*Splines

Questions? Email: christian@ the-engineering-lab.com 60
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Freguency Response
Analysis




®

Main Panel -
AT wiso N
®xyB Wiso2
A XZ Wiso3
v XZB Wisc1B
{zy >ZYB

C Rotate | O Rotate

Tools

P FEM Label
r e 4 Orientations

D pick

Refer to the Main Panel

Click Pre iZ Model Display Pansl
£ LBCs Display Panel

Pre/Post

£ Mesher

- @

W post

Optimization

== Shape

£ Topology
=iz Topometry

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

Click Templates

Locate the row for SOL 111 or Modal

Frequency Response Analysis

Click Preview Template

A preview is displayed of the bulk data file
that contains a configuration for a normal
modes analysis

Click Apply Template

Pre

®

SOL 200 Web App - Pre  Search  Templates  Model ~ BulkData  Case Confrol Commands

Y Reset Table
Analysis Templates
Solution Sequence = Category + Description Preview Template
Search Search Search
101 Statics Statics & Preview Template
103 Dynamics MNormal modes & Preview Template
105 Buckling Buckling & Preview Template

T < > %

4

Advanced Optimization Download Run

@ M Apply Template

@ m Dynamics Modal Frequency Respons & Preview Template
Analysis

144 Aeroelasticity Static Aeroelastic Analysis & Preview Template
|5/ 10 20 50

Y Reset Table

User Defined Templates
Solution Sequence = Category = Description Preview Template
Search Search Search

101 Statics Statics with inertia relief & Preview Template
101 Statics Statics with inertia relief, & Preview Template

Version B

smzo 50

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

FREQUENCY=1
METHOD=1

SUBCASE 1

BEGIN BULK

PARRM COUFMASS -1
PARRM WTMASS 1.0

EIGRL 1 10
FREQL 1 0. 10. 100
HDEFS50UT INFPUT NG

RLOADZ 1

ENDDATA
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RLOAD? -
Frequency
Response Dynamic
Excitation, Form 2

Click Model

Click Dynamics

Click RLOAD2

Click TABLED1

Pre

SOL 200 Web App - Pre

i Close All

Common
B Materials
W Properties

¥ Loads And BCs

Speclalizations
A Aeroelasticity
# Contact
» Dynamics
all Fatigue
B Geometry
B Miscellaneous

® Multipoint
Constraints

@ Partioning

Entries Table
ETDp
E middle

E Bottom

®

Search Templates Model Bulk Data Case Control Commands Advanced
P Dynamics
Tables Eigenvalue Extraction Excitation Frequencies
TABLEDZ EIGC EIGR rrec | D
TABLED3 TABLED4 EIGP FREQ2 FREQ3
TABLEDS FREQ4 FREQS5
TABRND1
4
Top
Configure RLOAD2
1& Batch Al
% Download cSv P Upload CSV
Delete sID EXCITEID DELAYI/DELAYR
Search Search Search

Set identification number. (Integer
> 0)

Integer +

Identification number of a static
or thermal load set or a DAR. ..

-

+

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

Optimization

DELAYI: |dentification number

of DELAY or FBADLAY (in FR...

2

=

Real

Real

¥

Download Run

Dynamic Loads Random
ACSRCE RLOAD1 RANDPS RANDT1
DELAY DPHASE
TLOAD1 TLOAD2
DPHASEI/DPHASER TB/RB
Search Search

DPHASELI: Identification number TB: Set identification number of
DPHASE or FBAPHAS (in FR... the TABLEDI entry that gives...

>0 Real + 32 | Real

2 | Real X | Real

64
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TAE

Search

TP: Setic
the TABL



RLOAD?2 -
Frequency
Response Dynamic
Excitation, Form 2

The table of RLOAD?2 entries is now visible

The table of TABLED1 entries is also visible

Use the indicated scroll bar to view both
tables

Top

Configure RLOAD2 @

1 Batch Al
B Download csv B Upload sV
Delete siD EXCITEID DELAYUDELAYR DPHASENDPHASER

Search Search Search Search

Set identification number. (Integer  Identification number of a static  DELAYI: Identification number ~ DPHASEL Identification number TB: Set identification number of
the TABLEDI entry that gives...

>0) or thermal load set or a DAR...  of DELAY or FBADLAY (in FR... DPHASE or FBAPHAS (in FR...
Integer + v ¥ b4 Real + b Real +
n 1 v| | 38 || Real 4 | Real
Middle
Configure TABLED1 @
1z Batch All

B Download csv B Upload GSV

Delete TID XAXIS
Search Search Search
Table identification number. (Integer  Specifies a linear or logarithmic interpolation for the x-axis. See QRG for Specifies a linear or logarithmic interpolation for the y-axis. See QRG for
=0) additional remarks. (Character: "LINEAR" or “LOG"; Default = "LINEAR") additional remarks. (Character: “LINEAR" or “LOG"; Default = “LINEAR")
Integer + A

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

TP: Set identification number of = Defines the type of the dynamic
the TABLEDI entry that gives...

Fs
Y Reset Table =+ Create Entry
TYPE
Search
excitation. {Integer, character ...
I
Lower Bound
0
1
0.5|
o
Y Reset Table + Create Entry
GROUP_1 Plot
-



TABLED1 - Dynamic e

Load Tabular Function, ||k ®

FO r m 1 % Download cSv B Upload csv

YAXIS GROUP_1 Plot
Scroll to the table of TABLED1 entries .
. fies a linear or logarithmic
Click Create Entry olation for the y-axis. Se...

Horizontally scroll until column GROUP_1 is v ¥

visible Ol + ~dd Row @ % Download CSV File B Upload CSV File

Interpolated Values

Click Add Row twice. Add Delste Number xi yi . Xy
Search Search

For row 1’ Supp|y the fOHOWIng ValueS: Tabular values. (Real) Tabular values. (Real) =

xi: 10. @

yl 1. bled Real + ¥ Real + = 1

a - @ =% | 10, || 1.
For row 2, supply the following values:
. ‘ a8 - % | 1000. 1 0.5
xi: 1000.
yl- 1 . 10 20 50 100 200
0 o 500 1000
Xi -

The column Plot displays the interpolation
function based on the supplied points (xi,

y|) 1+ b

Questions? Email: christian@ the-engineering-lab.com 66




RLOAD?2 -
Frequency
Response Dynamic
Excitation, Form 2

Scroll to the table of RLOAD2 entries

Supply the following values
EXCITEID: FORCE - 1

DPHASEI/DPHASER: -45.

TB/RB: Click the toggle button once,
then select option: TABLED1 - 1

Note the previous TABLED1 entry is
now used by the RLOAD2 entry.

Click Create Entry

Vertically scroll down until the second row
containing the second RLOAD2 entry is
found.

Supply the following values
EXCITEID: PLOAD?2 - 2

TB/RB: Click the toggle button once,
then select option: TABLED1 - 1

Top

Configure RLOADZ2 @
1% Batch Al
B Download csv | B Upload CSV
Delete SID
Search
Set identification number. (Integer

>{]}

Integer +

a8 .

EXCITEID DELAYI/DELAYR

DPHASEVDPHASER

Search Search Search

Identification number of a static  DELAY!: Identification number  DPHASEI: Identification number
or thermal load set or a DAR... of DELAY or FBADLAY (in FR... DPHASE or FBAPHAS (in FR...

Y Reset Table

TB/RB

Search

=+ Create Entry

TP/F

Search

TB: Set identification number of TP: Set identificar
the TABLEDI entry that gives...  the TABLEDI entr

+ % Real

v | & | Rea

v 4 22 | Real 4 ped Real 22 | Real
FORCE - 1 v | 32 | Real ¥ 45 TABLED1 - 1
PLOAD2 - 2 v || 32 || Real > | Real = TABLED1 - 1

vl 2 || Real

Questions? Email: christian@ the-engineering-lab.com
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Configure RLOAD2
& Batch Al T Reset Table

B Download CSV B Upload CSV

DPHASEI/DPHASER TB/RB TPIRP TYPE Plot

Search Search Search Search

DPHASEI: Identification number TB: Set identification number of TP: Set identification number of = Defines the type of the dynamic
DPHASE or FBAPHAS (in FR... the TABLEDi entry that gives... the TABLEDi entry that gives...  excitation. (Integer, character ...

2 Real + 32 Real + >4 | Real + ~ ¥
R I—O \ D 2 = B 45 32 TABLED1-1 v| | 38 || Real . LowerBound Upper Bound Increment Size
0 100 1

Response Dynamic =
Excitation, Form 2

<
I o
oy
T

Horizontally scroll until the Plot column is -39
visible
—40f
The column Plot displays the temporal I 40 I I 0
distribution of the load based on the values f [Hz) P
conf_lgured in the RLOAD2 and TABLED1 < o e [ [ ) [ Lower Bound Upper Bound ncrement Size
entries. 0 100 1
—— Magnitude
=~ Phase
0.8
0.6
=
& 0.4
0.2
20 40 60 80 100
f [Hz] “

®

Questions? Email: christian@ the-engineering-lab.com 68




Pre T[> %

©)

SOL 200 Web App - Pre  Search  Templates ~ Model  BulkData  Case Control Commands ~ Advanced  Optimization  Download  Run

Subcases Loads and BCs Commands Parameters < 2>

Navigate Assign

o2
DLOAD -
Dynamic Load

et e Bt et

Constraints

S t S | t = SUPORT1
e e e C I O n Dynamic Loads
= DLOAD
Click Case Control Commands @
= LOADSET
Click Loads and BCs
Pre T |€| > %

Click Navigate

»

SOL 200 Web App -Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced  Optimization ~ Download ~ Run
Select DLOAD

Subcases Loads and BCs Commands Parameters < >
Assign RLOAD2 ID=1 and ID=2 to SUBCASE . !
Navigate Assign
1. R
DLOAD
iZ Display Columns List O Uncheck visible boxes = (& Check visible boxes & Display Selected Y Reset Table
Entry D Above Subcase SUBCASE 1
Search Search
1.0 1.0
RLOAD2 1 1 i 10

RLOAD2 B O 10 @ 1.0

Questions? Email: christian@ the-engineering-lab.com 69
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SPC - Single Point
Constraint Set
Selection

Click Navigate

Select SPC

For SPC1 ID=101 select the checkbox in
column Above Subcase

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model  Bulk Data
Subcases Loads and BCs Commands Parameters
Nav'fate Assign
Selected Open Name
= AUTOSPC
= AXISYMMETRIC
= BC
= DSYM
= MPC
E SPC
= STATSUB
Pre
SOL 200 Web App-Pre  Search ~ Templates ~ Model ~ Bulk Data
Subcases Loads and BCs Commands Parameters
Mavigate Assign
SPC
i= Display Columns List
Entry
Search Search
SPC1 1

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

Case Control Commands

Case Control Commands

Assign Entries

Advanced Optimization Download Run
Entries
Constraints
Advanced Optimization Download

O Uncheck visible boxes

- Inspect

& Check visible boxes

Above Subcase

®

Run

& Display Selected

Q inspect

2 Display Descriptions

T < » =

Y Reset Table

SUBCASE 1

70
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Pre Tl €

SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced — Optimization ~ Download — Run

Subcases Loads and BCs Commands Parameters < >

Select Configure O ( : )
S E | = S et i Display Columns List Reduce Size of F06 Display Description | ¥ Reset Table

D efl n |t|O n ) Fomua Above Subcase SUBCASE 1
General Form S~ _—

. SORT2
Click Commands PRINT

PUNCH
PLOT
oDS
REAL
IMAG
Click the Pick button PHASE

PSDF

AT A

-

Click Configure

Option Right of Equal Sign
SET-1 v

ECHO

Questions? Email: christian@ the-engineering-lab.com 71
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SET - Set
Definition,
General Form

Set Filter to Node
Click +

Move the mouse cursor to the indicated
region. Click and hold the left mouse
button, then drag the picking sphere to
select

The selected node IDs are stored

Click X

e
.-‘//
//
) /
o
.-‘/" /
// -~ e P
/.-‘
,-‘/ / //
e - T
/ e
& -
A < - // /_/

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

Pick x @

SET 1 - Field CSV

b

& Pick mode on. Model
rotation disabled.

Click to exit pick mode.

Picking Sphere Radius
0.1

:
©
O

Connector
Other P

Node IDs

23,16@
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SET - Set
Definition,
General Form

The selected node IDs are now stored

SORT1 and SORT2 control how the
output is printed to the FO6 file. SORT2 is
the preferred choice when performing
frequency or transient analysis.

* SORT1: For each excitation
frequency, print the results for
each node.

SORT2: For each node, print the
results for each excitation
frequency.
The default option REAL will print real
and imaginary terms. The PHASE option
will print magnitude and phase terms.

Pre

SOL 200 Web App - Pre

Subcases

Select Configure

iZ Display Columns List

Search

DISPLACEMENT

ECHO

Bulk Data Case Control Commands Advanced

Above Subcase

Describers

SORT1
SORT2
PRINT
PUNCH
PLOT
oDs
REAL

IMAG
PHASE
PSDF

AT

Option Right of Equal Sign
SET-1

Field CSV

< 2,3,15@

Describers

SORT
EXCEPT
cdni
UNSORT
BOTH
NONE
PUNCH
FILE

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

Optimization

-

Download Run

Reduce Size of F06

Display Description

SUBCASE 1

73
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Y Reset Table
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Excitation
Frequencies

Click Entries

Click Close All

Click FREQ1

Click FREQ4

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model ~ Bulk Data  Case Control Commands ~ Advanced  Optimization ~ Download  Run

Subcases Loads and BCs Commands Parameters

FREQUENCY METHOD
EIGR
FREQ2 EIGB

FREQ3

FREQ4

FREQS

Configure FREQ1
12 Batch All
B Download CSV | B Upload CSV
Delete sID F1 DF
Search Search Search

Set identification number. First frequency in set. (Real > 0.0)  Freguency increment. (Real > 0.0)
{Intenar = MY

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

Entries Assign Entries

& Open Active

NDF

Search

Number of frequency increments. (Integer > 0;
Nafanlt = 14

74

B Close All
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Excitation
Frequencies

The table of FREQ1 entries is now visible

The table of FREQ4 entries is also visible

Use the indicated scroll bar to view both
tables

Configure FREQ1 @

12 Batch Al

B Download CSV | B Upload CSV

Delete SID F1 DF NDF

Search Search Search Search

Set identification number.
(Integer > 0)

First frequency in set.
(Real > 0.0)

Frequency increment.
(Real > 0.0)

Number of frequency increments.
(Integer > 0; Default = 1)

Integer + Real + Real +

n 1 0. 10. 100

Integer +

Configure FREQ4 @

1% Batch All

B Download CSV | & Upload CSV

Delete SID F1 F2 FSPD

Search Search Search Search

Set identification number.
(Integer = 0)

Lower bound of frequency range Upper bound of frequency range Frequency spread, +/- the
in cycles per unit time.... in cycles per unit ime.... fractional amount specified for...

Integer + Real + Real + Real +

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

A4

all Plot Entries with Same ID

NFM

Search

Number of evenly spaced

Reset Table

Y Reset Table

frequencies per “spread” mode....

Integer

+

+ Create Entry

Plot

< Create Entry

Plot
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F R E Q:I' - Configure FREQ1®
Frequency List,

B Download CSV || B Upload CSV

Alternate Form 1 . o

Search Search Search Search
Scroll to the table of FREQ1 entries Set identification number. First frequency in set. Frequency increment. Number of frequency increments.
(Integer > 0) (Real > 0.0) (Real = 0.0) (Integer > 0; Default = 1)
Supply the following values
Integer + Real + Real + Integer +
F1: 20.
DF: 20 n 1 20. 20. 48 all Plot Entries with Same ID

NDF: 49 @

A plot displays the excitation frequencies

This defines excitation frequencies and are @
sometimes referred to as the solution

frequencies or forcing frequencies.

[ 200 400 600 800 1000
Forcing Frequency [Hz]

Questions? Email: christian@ the-engineering-lab.com 76




FREQ4 -
Frequency List,

Alternate Form 4 EiEad® O,
1: Batch All Y Reset Table

Select row FREQ4 B Download CSV | B Upload CSV
q Delete siD F1 F2 FSPD NFM
Click Create Entry
Search Search Search Search Search
Su pply the followi ng values Set identification number. Lower bound of frequency Upper bound of frequency Frequency spread, +/- the Mumber of evenly spaced
F1: 20. (Integer > 0) range in cycles per unit ime....  range in cycles per unittime....  fractional amount specified fo... frequencies per “spread” mode....
F2: 1000.
Integer + Real + Real + Real + Integer +
FSPD: .03
n 2 20. 1000. 03 5 List of dummy natural frequencies (i
NFM: 5
133.6672, 689.0816, 842.0373
Supply the following values @ @
List of dummy natural frequencies: all Plot Entries with Same 1D
133.6672, 689.0816, 842.0373
e f1
These are the natural frequencies i
from the normal modes analysis. @ ry
Alternatively you can leave the box o
empty and dummy test frequencies s e
will be determined automatically. g o
f3
These dummy or test frequencies
are referred to as f1, f2, and f3,
respectively.
200 400 600 800
Forcing Frequency [Hz] z

The column Plot displays the corresponding
excitation frequencies.

Questions? Email: christian@ the-engineering-lab.com 77




FREQ4 - o an
Frequency List
/ f1
4+ n
—_— 1
e f2
Alternate Form 4
p—— f2
¥o.7or 107 1 prg.
Double click the indicated row g o @ —n
= = 3
This will toggle the visibility so only g = =
one row is visible. Double clicking < £ + 6
again will display all rows. 3
Double click the indicated row
Individually click the indicated rows
400 600 el s e
Forcing Frequency [Hz] 4 120 130 150
Click, drag and select the indicated region Forcing Freqmz]

The plot is now updated

The excitation frequencies for
natural frequency f1 are displayed.

Questions? Email: christian@ the-engineering-lab.com 78




FREQ4 - . =
A [, Peak Response
Frequency List, 2o o
@ + o
A | te r n ate FO r m 4 Half-Power Point (.707 Peak) @ T 2
Amplitude / 207071071 i % g
Five evenly spaced excitation frequencies / g R
between the half power points of resonant / \ N =
frequency f1 are shown / \ £ + 5
f3
This plot in the web app aligns with the plot / T
shown in the Quick Reference Guide, entry
FREQ4 .
fn Frequency
Half-Power - s s

Bandwidth 120 130 150
Forcing Frequency |Hz]

Excitation Frequencies for f1

Questions? Email: christian@ the-engineering-lab.com 79




FREQA -
Frequency List,
Alternate Form 4

Repeat the previous steps for frequency f2
and f3.

If needed, click the Reset Axes button to
restore the plot to a default state.

Amplitude

600 650 700
Forcing Frequency [Hz]

Excitation Frequencies for f2

750

800

Reset axes

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

Amplitude

800 850 900
Forcing Frequency [Hz]

Excitation Frequencies for f3

80

950

— = - —h
[ = I =

f2
+ f2
f2
e f3
3

+ 3




Configure FREQ4

1% Batch All Y Reset Table

B Download CSV | B Upload CSV

Delete siD F1 F2 FSPD NFM
Search Search Search Search Search
Set identification number. Lower bound of frequency Upper bound of frequency Frequency spread, +/- the Mumber of evenly spaced
F R E Q4 — (Integer > 0) range in cycles per unit time....  range in cycles per unit time....  fractional amount specified fo... frequencies per “spread” mode....
F . Integer + Real + Real + Real + Integer +
requency List
] n 1 @ 20. 1000. 03 5 List of dummy natural frequencies (i

133.6672, 689.0816, 842.0373

Alternate Form 4

Update the following value
SID: 1

Click Plot Entries with Same ID

All the excitation frequencies for any entry
FREQ, FREQ], ..., FREQ5 with the same ID @ b

2 2
are now displayed in a single plot. The 8 sl
frequencies from FREQ1 ID=1 and FREQ4 3 « e
ID=1 are now plotted. = + FREQH.

—— FREQ4_

] 200 400 600 800 1000
Forcing Frequency [Hz] 4

Questions? Email: christian@ the-engineering-lab.com 81




SDAMPING -
Structural Damping

Click Commands
Click Select
Search the table for SDA or SDAMPING

For row SDAMPING, mark the indicated
checkbox

Structural damping (SDAMPING) is now on for
the above subcase level.

Pre

SOL 200 Web App -Pre  Search  Templates  Model  Bulk Data

Subcases Loads and BCs Commands Parameters
: Select Configure
iE Display Columns List
Command

NO

RSDAMP
SDAMPING

Case Control Commands Advanced Optimization Download Run

Q Inspect

T <> =

Display Description & Display Selected Y Reset Table

Above Subcase

O

@

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

SUBCASE 1

|1o 20 30 40 50
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Pre

SOL 200 Web App -Pre  Search  Templates  Model  BulkData  Case Control Commands  Advanced  Optimizaton  Download  Run

Commands Parameters Entries Assign Entries Q inspect

ON

W Open Active il Close All @
FREQUENCY METHOD SDAMPING

Excitation

F r‘e q u e n C i e S FREQ2 EIGB TABLEDZ2

FREQ3 TABLED3

FREQ4 TABLED4

Click Entries

FREQS TABLEDS

Click Close All

Click TABDMP1

- Configure TABDMP1 (4)
The table of TABDMP1 entries is now
visible 1% Batch All

B Download CSV || P& Upload CSV

Delete TID TYPE GROUP_1
Search Search
Table identification number. (Integer > 0) Type of damping units. (Character: “G", “CRIT", or “Q"; Default is “G")
Integer + R

Questions? Email: christian@ the-engineering-lab.com 83




TABDMP1 - Modal
Damping Table

Click Create Entry

Supply the following values
TYPE: CRIT

Click Add Row 2 times

For row 1, supply the following values:
fi: 0.
gi: .03

For row 2, supply the following values:
fi: 10.
gi: .03

Configure TABDMP1
12 Batch All
B Download CSV || B Upload CSV
Delete TID TYPE

Search Search

Table identification number. Type of damping units.

(Integer > 0) (Character: “G", “CRIT", or“...
Integer + v ¥
B . CRIT @ Ml + Add Row @
Add Delete Number
a8 -
a :

GROUP 1

Y Reset Table

BE=—
®

B Download CSV File ¥ Upload CSV File

Search Search

Natural frequency value in Damping value. (Real)

cycles per unit time. (Real>...

2 | Real + 2 | Real +

@ 0. s .03
@ 10. “® | .03

|10 20 50 100 | 200

Questions? Email: christian@ the-engineering-lab.com
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Configure TABDMP1
12 Batch All Y Reset Table
% Download CSV | B Upload CSV

GROUP_1 Plot

TABDMP1 - Modal
Damping Table

B Download CSV File P& Upload CSV File

1
. = Interpolated Values
Delete Number fi gi o xiyi
Use the indicated scroll bar to display the
Search Search
column Plot.
Matural frequency value in Damping value. (Real) U:3
. . . | it time. (Real >...
The Plot column displays the interpolation Sycespanuil e (e @
function based on the supplied points (fi,
B8 - = || o > || 03
n 2 = | 10 > || .03
3 5 —-0.5
‘ 10 20 50 100 200
0 5 10
fi “

‘10 20 30 40 50

‘ —@—.

Questions? Email: christian@ the-engineering-lab.com 85




Pre T €| >

SOL 200 Web App -Pre  Search  Templates ~ Model ~ BulkData  Case Control Commands ~ Advanced  Optimization ~ Download  Run
Commands Parameters Entries Assifn Entries Q Inspect < >
= Display Columns List @ Display Descriptions & Display Selected Y Reset Table
Command Entry Name Entry ID Above Subcase SUBCASE 1
| Search Search Search
TABDMP1 - Moda
Damping Table ‘ -
p g FREC4 1 O
METHOD
Click Assign Entries CIGRL J O
. . SDAMPING
Find the row corresponding to TABDMP1
TABDMP1 2 O
ID=2
TABLED1 1 O O
Mark the corresponding checkbox -
P g 10|20 30 4
1 ! 3
The TABDMP1 entry has been assigned to
command SDAMPING and the above subcase
level. Structural damping is now based on the
interpolation function defined in the TABDMP1

entry.

When assigned to the above subcase level,
that assignment also applies to subsequent
subcases, e.g. subcase 1, subcase 2, etc.

Questions? Email: christian@ the-engineering-lab.com 86




Download

Navigate to Pre > Download

Click Download BDF

The Nastran model is now downloaded and
saved to your desktop.

Pre

SOL 200 Web App - Pre  Search  Templates ~ Model  BulkData  Case Control Commands ~ Advanced

Notifications

Warning! Inspect the following messages before continuing.

Notification Description
Unassigned load, BC or The following entries are not assigned and are possibly not used during the analysis: FORCE 1,
other. PLOADZ 2

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

T€]| > %

®

Optimization Download Run

Download

B Download BDF Template

® Download BDF e

@® Upload BDF and Configure Run

@® Upload BDF and Immediately Run

87



Run

Click Upload BDF and Immediately Run

Pre

SOL 200 Web App - Pre

Notifications

Warning! Inspect the followil

Notification

Unassigned load, BC or
other.

Search Templates Model Bulk Data Case Control Commands Advanced

ng messages before continuing.

Description

The following entries are not assigned and are possibly not used during the analysis: FORCE 1,
PLOADZ 2

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

T€]| > %

Optimization Download Run

Download

B Download BDF Template

® Download BDF

@® Upload BDF and Configure Run

@® Upload BDF and Immediately Run
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Pre

Click Pre

Main Panel -

o AY IS0
®xyB Wiso2
A XZ Wiso3
v XZB Wisc1B
{zy >ZYB

C Rotate | O Rotate
Tools
FEM Label

4 Orientations

D pick

= Model Display Panel

£ LBCs Display Panel

Pre/Post

£ Mesher

- @

™ post
Optimization
== Shape

£ Topology

=5z Topometry

Questions? Email: christian@ the-engineering-lab.com
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Pre T < » %

SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Confrol Commands ~ Advanced  Optimizaton  Download Rup:

Configuration and Run Results Files < >
LOG model.f06
B model.log Note: Only the last few lines are displayed
=
. o SUBCASE 1
terminal_output.lo
. . k _outputiog POINT-1D = 16
COMPLEX DISPLACEMENT VECTOR
—— (REAL/IMAGINARY)
Fo4
FREQUENCY | TYeE 1 T2 T3 R1 R2 R3
. 2.000D00E+01 G -2.3426B7E-14  7.91026BE-14  5.912938E-03 —4.321081E-04 -2.567371E-03  4.822560E-14
" 4.965847E-14 -2.348679E-14 -5.967716E-03  4.34964BE-04 1.774877E-03 -5.044226E-16
Rimodel. 4 0 | 4.000000E+01 & -1.903130E-14  8.944622E-14  9.489333E-03 -4.319768E-04 -2.727679E-03  5.704637E-14
4.602422E-14 -3.253669E-14 -6.48B593E-03
" . 212E- B807E- B784E-02 iy .
FoB o | 5.000000E+01 G 2.973212E-15 LI08R0TESIT 1.OGETHMESCZ ) ot of dummy natural frequencies (F1, £2, £3, ete.)
3.867264E-14 -5.049252E-14 -7.510949E-03 |
Click Run o | &.000000E+01 G 7.803435E-15  1.528B46E-13  1.303389E-02
2.343803E-14 -8.g93IEE-12 s.seeannm-oz | 199-0072, 689.0616, 842.0373
o | .000000E+02 G 4.726933E-14  2.457063E-13  1.820405E-02
. . -1.473324E-14 -1.774255E-13 -1.462508E-02 1 2
Click Result Files o | t.z00000E+02 G 1.6788B0E-13  5.280694E-13  3.38BGB5E-02 —f
-1.5949948E-13 -5.994935E-13 -3.BOEIE4E-02 e
o | t.296572E+02 G PESPPIDU IO PRSONIISI] .l Plot Entries with Same ID
. . -8.300132E-13 -2.081670E-12 -1.2024298-01 |
In the left hand side, click model.f06 to o|isteeazzror | & —2.1sssram-13 -3.737ie1E-13 -1.c0e7s6m-02 -
. . ~1.087348E-12 -2.682146E-12 -1.535285B-01 |
dlsplay the contents of the file. o | 1.336672E+02 G -8.055748E-13 -1.741923E-12 -9.189151E-02 -!
-1.007000E-12 -2.494905E-12 -1.431577E-01 |
o | 1.356722E+02 G -1.090138E-12 -2.40559BE-12 -1.286689E-01 -! e FREQL L1 fi
i i -4.958233E-13 -1.30266BE-12 —7.708875E-02 I
Vertically scroll until tabl MPLEX
ertically scroll unt table CO o | t.376772E+02 G -9.B0B624E-13 -2.150537E-12 -1.145296E-01 -! ° FREQ4 1211
DISPLACEMENT VECTOR is d|sp|ayed' -1.000452E-13 -3.796261E-13 -2.393302E-02  +
o | 1.400000E+02 G ~7.762412E-13 -1.673076E-12 —B.BOE165E-02 !
——

The excitation frequencies in the vertical
column are identical to the points shown in
the plot for FREQ1 and FREQA.

w
o
3
=
= ® FREQ4 1.2 f3
E —— FREQ4 1.2 3
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FOG6 -
Displacements

Recall that displacements are output for
the following grid IDs: 2, 3, 16

The f06 file lists the displacements at these
grid IDs

BDF Output

model.f06

Note: Only the last few lines are displayed

FREQUENCY=1

METHOD=1
SDAMPING=2

.

0 SUBCASE 1
POINT-ID = 16 @
COMPLEZX DISPLACEMENT VECTOR
7'y (MAGNITUDE/PHASE)
FREQUENCY TYPE T1 T2 T3 Rl R2 R3
Q2 000000+ 0] ] 5.490703E-14 8.2515B83E-14 1.072633E-02 6.131165E-04 3.121151E-03 4.822823E-14
115.2561 343.4630 326.1955 134.8112 145.3431 359.4007
0 4.000000E+01 G 4.9803B1E-14 9.518016E-14 1.149562E-02 6.138920E-04 3.335661E-03 3.7625373E-14
112.4654 340.0108 325.6366 134.7221 144.83585 351.8679
0 &.000000E+01 G 3.993843E-14 1.218360E-13 1.306309E-02 6.150125E-04 3.772427E-03 7.885150E-14
104.4636 335.5166 324.9021 134.6265 144,2372 342.7582
0 B8.000000E+01 G 2.475987E-14 1.758756E-13 1.616775E-02 6.160002E-04 4.637226E-03 1.2368B8E-13
71.6292 330.3747 323.7230 134.3235 143.2137 333.9327
0 1.000000E+02 G 4.951226E-14 3.030699E-13 2.335124E-02 6.151607E-04 6.637636E-03 2.312709E-13
342.6882 324.1668 321.2217 134.4235 140.9160 325.3615
0 1.200000E+02 G 2.573117E-13 7.989054E-13 5.0966B2E-02 6.015903E-04 1.432464E-02 6.541004E-13
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SOL 200 Web App-Pre  Search  Templates  Model ~ BulkData  Case Control Commands ~ Advanced  Optimization ~ Download  Run

Configuration and Run Results Files Q insy

Result Files

LOG model.log

»

MSC Nastran V2025.2 (Intel Linux 5.15.0-13%-generic) Control File:

B terminal_output.log Nastran BUFFSIZE=65537 $(/msc/MSC_Nastran/2025.2/conf/nast20252rc[4])

D . | t
ISplacement Vs.
$ $(/msc/MSC Nastran/2025.2/conf/nast20252rc([6])
re l | | I $ ${/msc/MSC_Nastran/2025.2/conf/nast20252rc[11])
Fo4 $ End 5 (/msc/MSC_Nastran/2025.2/conf/nast20252rc[13])

Nastran NLINES=99999999 $(/msc/MSC Nastran/2025.2/conf/nast20252rc[15])
Nastran MAXLINES=9399999 $(/msc/MSC_Nastran/2025.2/conf/nast20252rc[16])

Graphs/Plots S =

PWDDIR=/scratch/remote jobs/20260514 120248

FOB MEM=T7787MB 5
. . PMEM=0+
Graphs are desired that show Displacement vs. i
Frequency. LR

Scroll to the section titled Files on Remote
System

For the row listing file model.h5, click View Files on Remote System @
Results - HDF5 Explorer

Y ResetTable  + Toggle Checkboxes & Download Selected Files & Update Listof Files  Last Update: Thu May 14 2026 17:00:45 GMT-0700 (Pacific Daylight Time)

+ File Name = File Size File Extension = Download Link Results Link

Search Search

model bdf 8.0kB .bdf Download

model.f04 0.2MB .04 Download

[]  modetfos 0.1 MB .f06 Download
[] modelns 357kB .h5 Download I View Restits - HDF5 Explorer l

View Results - Post

modellog 9.4KkB .log Download

terminal_output.log 0.6 kB .log Download

10 | 25 50 100
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SOL 200 Web App -HDF5 Explorer Acquire Dataset Plots Browser Combine Plots Last Plot Added Home

Plots Browser

D I S p | a C e m e nt VS . NODAL/DISPLACEMENT_CPLX s

WDDAL/DISPLACEMENT _CPLK

NDDAL/DISPLACEMENT_CPLK NODAL/DISPLACEMENT_CPLX

Frequency :
Graphs/Plots j\ ® j

The HDF5 Explorer is opened. Wait until ‘
loading is complete. e s & b [ P S W e o

TIVE_FHEQ. E1GR - Time, e fresuener, 2 e B ot pen vale TIME_FRES E1GR - Time, forcr ey, o e B o tgen e TIVE_FREQ. E1GR - Time, foren fresuther, 4 e B ipen vl

| T T g compnnt

. Plot#: 1 - ID: 2 | SAMPLE: model | SUBCASE: 1] ZM vs. Plot#: 2 - ID: 3 | SAMPLE: model | SUBCASE: 1| ZM vs. Plot # 3 - ID: 16 | SAMPLE: model | SUBCASE: 1| ZM vs.
Click Plots Browser TIME_FREQ_EIGR TIME_FREQ_EIGR TIME_FREQ_EIGR
SUMMARY/EIGENVALUE 3 Download CSV

Click the indicated plot

This graph displays displacement vs. s

frequency for GRID ID 2.
;WH llllll II
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SOL 200 Web App - HDF5 Explorer  Acquire Dataset  Plots Browser ~ Combine Plots  Last Plot Added Home

Plot - NODAUD'SPLACEMENT_CPLX Plot # 1 - 1D: 2| SAMPLE: model | SUBCASE: 1 | ZM vs. TIME_FREQ_EIGR @ En
Vertical Axis > == Display Markers O Display None | (& Display All
NODAL/DISPLACEMENT_CPLX
Display Color Name
ZM - Z magnitude component ** v
@ = 0-ID: 2| SAMPLE: model | SUBCASE: 1

Horizontal Axis

TIME_FREQ_EIGR - Time, forcing frequen v

Displacement vs.
Frequency

N

B
c
2
£
8 0.01 0.008617
rapns ofs
E, H
g 0.003296
N
The plot for displacement vs. frequency is -
displayed at grid 2
1E-3
Currently, the ZM component is displayed .
Click View Filters and Plotted Values 0 200 400 600 800 1000
TIME_FREQ_EIGR - Time, forcing frequency, or real part of eigen value
Mark he indicated checkbox @
+ View Filters and Plotted Values
Maximum labels are now visible on the
ra p h Filters il Plotted Values
g ID Horizontal Axis (TIME_FREQ_EIGR - Time, forcing fraquency, or real part of sigen valua)
Grid identi
. rid identifier . s‘::.
Cllck Download CSV g Name Peaks 20 40 60 a0 100 120 120.65716503017542 131.6621727450667T9 133.667 T 135.672 137.677 14
A CSV file is downloaded a nd A8 0-1D: 2 | SAMPLE: model | SUBCASE: 1 0.0112292251817 0.0118982727560... 0.0135673460646...  0.01667184B7471._.  0.0238518304116. 0.0514373912102..  0.1235587342015._ 0.1545070324507 ... 0.1700071278155... 0.1406688337785. .. 0.1168895136817_ 0.08756779
contains the values used to create @

the plot
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Displacement vs.
Frequency
Graphs/Plots

Set Vertical Axis to ZP - Z phase component

The graph is updated to show the ZP

component

SOL 200 Web App - HDF5 Explorer  Acquire Dataset  Plots Browser ~ Combine Plots  Last Plot Added Home

Plot - NODAL/DISP LACEMENT_CPLX - Plot #: 1- ID: 2 | SAMPLE: model | SUBCASE: 1 | ZP vs. TIME_FREQ_EIGR E n
Vertical Asia g = Display Markers O Display None | & Display All
NODAL/DISPLACEMENT_CPLX
Display Color Name
ZP - Z phase component ™ 1 v|

= 0-1D: 2| SAMPLE: model | SUBCASE: 1
Horizontal Axis

TIME_FREQ_EIGR - Time, forcing frequen v

+ Options 300

250

200

ZP - Z phase component **

150

100 200 300 400 500 600 700 800 900 100

TIME_FREQ_EIGR - Time, forcing frequency, or real part of eigen value
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SOL 200 Web App -HDF5 Explorer Acquire Dataset Plots Browser Combine Plots Last Plot Added Home

Plots Browser

D i S p | a C e m e nt VS . NODAL/DISPLACEMENT_CPLX ( \
Frequency
Graphs/Plots

NDDAL/DISPLACEMENT_CPLK

F R —
24 Z magsis campnans **
F R —

Repeat the previous steps for node 3 and

16. N N & = &
L T T pa—— B T P — T —
Plot #: 1-1D: 2 | SAMPLE: model | SUBCASE: 1| ZM vs. Plot #: 2 - ID: 3 | SAMPLE: model | SUBCASE: 1 | ZM vs. Plot #: 3 - ID: 16 | SAMPLE: model | SUBCASE: 1| ZM vs.
TIME_FREQ_EIGR @E_FREQ_E\GR TIME_FREQ_EIGR /

SUMMARY/EIGENVALUE

®

SUMMART/EIGENVALLE
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SOL 200 Web App-Pre  Search  Templates  Model  BulkData  Case Control Commands ~ Advanced  Optimization — Download ~ Run

Sections Select Section Open Entry Entries Parameters £||»
MODETL SUMMARY
ENTRY NAME NUMBER OF ENTRIES Open Entry @
777777777777777777777777777 @ Display Title ® Display Description
CQUAD 4 5 5 Open Entry Name Active Number of Entries
F . | C t DLOAD 1
|na |IIII| S = EIGRL 1 Search
FORCE 1 ™ SET A 1
MODEL SUMMARY FREQ] 1 S oer -
FREQ4 1 | DLOAD A 1
These steps are optional. GRID @ 12 = EIGRL a 1
HDF50UT 1.
| FORCE A 1
The FO6 file contains a MODEL SUMMARY MAT1 1 — o R 1
table and lists bulk data entries Nastran has PARAM 2 = .
read from the BDF file. PLOAD2 i; = FREQ4 . ;
PSHELL l ] GRID A 72
The web app has a similar table. Navigate RLOADZ 2 - HDF50UT @ B 1
to Pre > Bulk Data > Open Entry. SPC1 1 & MATH . 1
TABDMP1 1 - PLOAD2 - 1
Click Display Active. TABLED1 i - PSHELL . ;
A listing is displayed of bulk data entries = Rz : ’
that have been defined = spet “ !
] TABDMP1 A 1
] TABLED1 A 1
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End of Tutorial
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