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» This step-by-step tutorial demonstrates how to add Normal Modes Analysis in SDC Verifier.
* Add Job detailed overview of Options;

» Normal Modes theoretical aspects;

* How to run Analysis;

* How to build Modes Tables (over loads);

* How to build Contour Plots;
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Add Job: Normal Modes

SDC [V

VERIFIER

select Add

Title: Normal Modes 1

Press Define...

0000

Normal Modes = the natural
frequencies and associated
deformation patterns of a
structure.

They are essential for
understanding vibration
behavior and for performing
any Dynamic Analysis.

Execute right click on Job (1) and

Analysis: select Normal Modes

Job is the calculation set that contains loads and their combinations to be calculated with

the defined calculation options.

o Views (1)
* B} Model
[ mﬂacu nition
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Add Job of Jobs
List

Rename Multiple
Remove Multiple

Analyze
Safety Factors
Clear Results

Remove Qutput Sets
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[ .f( Tools \&f
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& Post-Pi
[Z] Optim
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Add Job

General

ID 2 | Title | Normal Modes 1 n |

Description |

Analysis Options

Analysis MNormal Modes

1.Job 1 Linear Linear Static
Linear Buckling

Request Results | Mormal Modes

Displacement Monlinear Static
Custom (Imported Results)

Stress [T Strain Energy
Applied Force Force Balance
Reaction Force ] Constraint Equation

Force
Element Force

Hot Spot Stress
[ Use Weld Stresses outside Locations

[] Use Average Corner Data

Analysis Options | Define... |

:;ZEE“ (All Entities |
g':ﬁ;?s:""s |All Entities |
Solid Stress/Strain: | Corner Results ‘|
Plate Stress/Strain: | Corner Results - |

Automatically create Individual Loads from
[] FEM Loads and Constraints

[] Results

ok || cancel |
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Add Job: Normal Modes (Continuation)

SDC [V
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Press OK

Press OK

Activate Constraints and press Define

Select 1..Pinned and press OK

Normal Modes 1
Job added to the
Model tree

o @ Views (1)
- B Model
i B3 Recognition
4 [ Jobs (2)
4 B 1.Job1
‘& Individual Loads (0)
*% Predefined Load Cases (0)
+$+ Load Sets (0)
L oad Groups (0}
FG Fatigue Groups (0)
B Tables (D)
A Plots (0)
L E 2.Normal Modes 1
‘& Individual Loads (0)
*% Predefined Load Cases (0)
++ Load Sets (0)
b HY Load Groups (2)
FG Fatigue Groups (0)
B Tables (D)
&' Plots (0)
i % Tools
Standards (0)
I g Post-Processing
[£] Optimizations (0)
[}l Reports (0)

Add Job

General

Description
Analysis Options
Analysis IEII
3.Job 3 NormalMode:
Request Results

Displacement

Stress 5

Applied Force
Reaction Force
Elernent Force
Hot Spot Stress
[] Use Weld Stresses o

[ ] Use Average Corner

Analysis Options

General Solver Options
[] PARAM,BAILOUT-1

Auto SPC

KeRCT

MAXRATIO
Mumber of Processors
[] Control Connectors
Constraints.

MNumber of Desired Modes

Range of interest

Eigenvalue

Define...

From 0

To 0

|

|
|

OK

A number of Desired Modes can be adjusted
according to User’s requirements/objectives.

Select ltem — O .
Search
o & ]
Fiter | | Y% |
a |
O 2.Copy of Pin/ 6
| CK | | Cancel
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Add Job Overview

Hot 3pot Siress

[] Use Weld Stresses autside Lacations

[] Use Average Corner Data

Automatically create Individual Loads from
[] FEM Loads and Canstraints

[] Results

N

| ok || cancel |

N

Add Job - X
General
ID ‘2 | Title |Nurma| Maodes 1 |
Description | |v| Analysis Selection defines what elements
s Optons // the analysis will be run.
Analysis ‘ MNormal Modes v ‘ Analysis Options ‘ Deﬁ}a.../ | -
— / Read Results Selection - the elements for
which the results have to be read. If only
. e _ the portion of the model has to be
Request Results allows defining what Displacement (] Strain AnalysTs Ainttes |2 ) .
Selection checked - reduction of the result selection
category of results has to be analyzed. Stress [ Strain Energy h : Wi
By default, Displacement, Stress - e Anenites | [#] to that portion will improve memory
y € » o ’ ’ Applied Force Force Balance s usage and calculation performance.
Applied, Reaction, Element Force and Reaction Force [ Constraint Equation | - [Solid Stress/Straim: | ComerResufts ]
Force Balance are requested. Force - h ; ; )
d Element Force Pate Stess/Strin:_| Comer Resul I\ | solid Stress/Strain - read centroid or

corner results for solid elements;

Plate Stress/Strain - read centroid or

\corner results for plate elements.

AN

FEM Loads and Constraints - create Individual
Loads for the calculations from the combinations of all
FEM Loads and all Constraints;

Use Weld Stresses outside Locations - display weld stress values for all
elements that are not used in Hot Spot Locations defined in Weld
Finder. Display O if turned off;

Use Average Corner Data - use averaged top/bottom stresses from all Results - create the Individual Loads from all existing
attached elements at the element corner where hot spot is calculated. results by one result per load.
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Add Job Overview (Continuation)

To set Nastran options for Analysis press Define...

PARAM BAILOUT -1 - used to
allow under constrained models

AN continue to run if any mechanism
Add Job - “ || (free motion) is detected.
General l
ID 2| Title Normal Modes 1 AN | Analysis Options X
AN
Description | \ |V | General Sobver Option
\ [] PARAM BAILOUT,-1
Analysis Options
Analysis | Mormal Modes | Analysis Options ‘ Define... | Auto SPC
1.Job 1 Linear KEROT
MAXRATIO ™~
Request Results
. ) . MNumber of Processors
Displacement [] Strain Analysis ‘AII Entities ‘
Selection [] Control Connectors
Stress [] Strain Energy SIS
ad Resu - .
Selection ‘AII Entities ‘ Constraints

Applied Force Force Balance

Reaction Force Solid Stress/Strain: ‘ Corner Results

Constraint Equation
L Force

Element Force Plate Stress/Strain: ‘ Corner Results

Hot Spot Stress Automatically create Individual Loads from

[] Use Weld Stresses outside Locations [T] FEM Loads and Constraints

] use Average Corner Data [] Results

| ok || cancel |

AUTOSPC - allows to control the format of the
AUTOSPC command to the Nastran convention
(PARAM, AUTOSPC, YES). In Simcenter Nastran there
is a choice to use the default method (0..Eigenvalue
or a method available in NX Nastran version 4.1 and
higher (1..Singular Value Decomposition). If you use
the SVD method, SDC will write a system cell to
Simcenter Nastran (SVDSPC=1).

K6ROT - when activated, writes
PARAM,K6ROT, (value). Specifies the stiffness to
be added to the normal rotation for CQUAD4
and CTRIA3 elements. Default value is 100.0
and parameter is ignored by CQUADR, CTRIAR,
CQUADS, and CTRIA6 elements.

Mumber of Desired Modes

Range of interest

From

To

MAXRATIO - when activated, writes
PARAM,MAXRATIO, (value). The ratios of terms on
the diagonal of the stiffness matrix to the
corresponding terms on the diagonal of the
triangular factor are computed. If, for any row, this
ratio is greater than MAXRATIO, the matrix will be
considered to be nearly singular (i.e.,has
mechanisms). Default value is 1.0E7.

of interest, From = Min, To =

Range of Interest - frequency range

Max.

Constraints - For Normal Modes analysis, it is essential to define them.
Otherwise, the results will be unrealistic.
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Run Analysis

SDC

VERIFIER

Go to Home section on the Ribbon

Press > to analyze Job

& virakoshlsta@sdcverifier.com v

» B Model
* B Recognition
4 [@ Jobs (2)
LE b
4 @ 2.Normal Modes 1
4 ‘& Individual Loads (5)
‘#5 1..Normal Modes: 26.3357541973164

Result: 5 Individual
Loads/Normal Modes with
frequencies were created
based on a number (5) of

Desired Modes.

& 2.Normal Modes: 34.4014695744677
45 3.Normal Modes: 40.4577957063446
E4.Normal Modes: 63.4567468757192
= 5.Normal Modes: 64.0261619600983

4+ Load Sets (0)
» W Load Groups [2)
FG Fatigue Groups (0}
B Tables (0)
' Plots (0)
b % Tools
Standards (0)
© &2 Post-Processing
[£] Optimizations (0)
[ Reports (0)

Geometry  Mesh  Sefings  Recognions  Tools  Standards  Help
~ » IR Resutts Mansger '@ Governing Losds @ -I SDC AP Console
[ ¥, ® Remove Output Sets | 77, Peak Finder - =1 Run Seript
Update Model  View Analyze ¥ Report Layout @ Freebody Optimization  Export to SDC SAM 3 Run Predefined Scrigt
Result Fost-Processing Automation
" @ Views (1) Bveny By iy e o e T A B E 2 2l[F s s B EE cop1 v 8 B R & @B

C™

VERIFIER

15:32:04 Normal Modes 1 analysis started
15:32:04 Analysis options:

Simple analysis loads: 0

Inertia relief analysis loads: 0

ot included loads: 0

Skipped loads: 0

15:32:23 Normal Modes 1 analysis finished

Normal Modes 1 analysis
started and finished

Nodes: 26803 Elements: 28171

MKS (Meter/Kg/Second)
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Build Modes Table (over loads)

SDC [V

Execute right click on Tables — Add —
Modes Table (over loads)

In Loads Count, select Loads

2.. Normal Modes 1 - Press All;
Press OK

I @ Views (1)
+ B Model

Pvemmv BV IIv . B

[ ﬂ Recognition
4 [ Jobs (2)
B 1.Job 1
4 E 2.Mormal Modes 1
4 '& Individual Loads (5)
% 1. Normal Modes: 26.3357541973164
& 2. Normal Modes: 34.4014695T44677
% 3. Normal Modes: 40.4577957063446
& 4.Normal Modes: 62.4567468757192
& 5. Normal Modes: 64.0261619600983
"% Predefined Load Cases (0)
+} Load Sets (0)
4 oad Groups (2)

FG Fatigue Groups (0}

EH
' Ploty ’I Add v B | Table (expand/extrame)
I+ 24 Tools
S‘t:::'ndards =[  Rename Multiple B. | FlowTable
I &4 Post-Proce =  Remove Multiple B, | Summarized Forces (over nodes)
[Z] Optimizati 1 | Renumber B, | Components Extreme Table
[ Reports (0 B | Qutput Vector Table (expand)
Predefined Tables 3
B! | Modes Table (over loads)

VERIFIER
™ select Loads - O >
Jobs Loads
L oa [ [ Nome | &s55 || || | | [ e |
[ 1.Job 1 IL [11S []16 [ LGContent [ | FG | Search |D
2.Normal Modes 1
IL1..Normal Modes: 26.3357541973164
12] IL2.Normal Modes: 34.4014695744677
[12] IL2.Normal Modes: 40.4577057063446
[12] IL4.Normal Modes: 63 4567468757192
[12] IL5.Normal Modes: 64.0261619500083
Modes Table
ID 2 | Tite | |
Default Title |Modes Table (0 Loads) |
ok || cancel
Description | |V|
Loads
Count |

Options
@ Show All Available Modes

) Maximum Visible Mode Number |1

Maximum Maodes Count 0

Fill Table

Loads
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Build Modes Table (over loads) (Continuation) SDC Iz

VERIFIE

Show All Available Modes: ON

PI'ESS Fill Table Modes Table — O bt

Press OK o [ Jwl [

Default Title |Modes Table (5 Loads) | | Load ¥ Mode 1 7
Description | | - | 1.Mormal Modes: 26.3357541973164 2634
2.Mormal Modes: 34.4014595744677 24,40
Loads 2.Mormal Modes: 40.4577957063446 4046
Count |5e|.md loads: 5; || = || '| 4.Normal Modes: §3.4567468757192 6346
5.Mormal Modes: 54.0261619600983 64,03

COptions

@ Show All Available Modes

() Maxirmum Visible Mode Number I:l
Maximum Modes Count I:l

Displaying 5 of 5 rows and 2 of 2 columns

o
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Add Contour Plot SDC Iz

VERIFIER

Execute right click on Plots — Add —
Contour Plot

Contour Plot — >

Category: Displacement Contour Plot
ID L | Titke | |

Default Title |Usum ([12] IL1, All Entities, v1) |

In View, press edit button

Description | |V|

@ Views (1) @ o o) i Parameters Selection
o [ i S I y -— o
B ode Individual Load  |1.Normal Modes: 26.3357541973164 @
! b Recognition
: E;%h:j?m Category | Displacement - + All Entities I:‘ I:‘
4 @ 2.Normal Modes 1 : .
4 & Individual Loads (5) Direction | Usum v‘

@& 1.Normal Modes: 26.3357541973164

'd& 2. Normal Modes: 34.4014695744677 L3 Parameter Absalute "
4% 3. Mormal Modes: 40.4577957063446

& 4. Mormal Modes: 63.4567468757192

1.Default View v | .
&% 5. Mormal Modes: 64.0261619600983 Wiew | + 'f

& Predefined Load Cases (0)

++ Load Sets (0) Elements 28171
b 4 Load Groups (2)

FG Fatigue Groups (0)
4 B Tables (1)
4 - -
» B! 1.Modes Table (5 Loads) Labels |Nane | Data Conversion ‘Na Averaging, Comner |
o
% Tools 4= Add » B8 | Criteria Plot
H standara: | | |
t BB Post-Prod =  Rename Multiple |n Contour Plot u ok Cancel
[l Optimizal ‘=  Remove Multiple {8} | OQutput Vectar Criteria Plot
[ Reports 1 | Renumber (@ | Cutput Vector Contour Plat
B Convert Multiple to Peak Tables Ily | Histogram Plot
an raj
d Graph
4, | Beam Member Diagram
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Add Contour Plot (Continuation)
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Show Deformation: ON;
Press OK

Direction: Usum

Press OK

Edit View ®
D h | Title |Defau View Filled Edges
Description | Shading
Location [] Show Thickness / Cross Section

X [0 Cotay (1080 coery 1 e
in winy woninz oo |

] -
<]

II

Model Style Draw Model

AutoScale | None *| Magnification |14.255 Bt MS Sans Serif v
Size 18pt =
Element Color perty

SDC v Style Level Calors

g
< < <

Draw Post Title Bottom Left
Element with no Result | Show »

Legend Location Center Right -

|

Legend Digits
Show Deformation
[] Show Undeformed Maodel
O Actual {Factor)

®) Scale %

| Advanced... || Get || Show |

B -

| Import all settings || Preview

Contour Plot — e

Contour Plot
ID h | Title | |

Default Title |Usum (U2] IL1, Al Entities, v1) |

Description | |V|
Parameters Selection
Individual Load |1..|"Iorrnal Modes: 26.3357341973164 | IE IEI
Category | Displacement v ‘ + All Entities l:' l:'
orecto 5 3 miE
LG Parameter Absolute '
View | 1.Default View «| [#]

Elements
Labels |I'~.Iane | Data Conversion ‘Na MAveraging, Comer | ’?‘

12

/
-
Z

Data Conversion — O x

Data Conversion

Possible to adjust according to [ No Averaging
User’s requirements. Average

Max Value

[] Use Comer Resutts

Min Value

. 0K || Cancel |
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