SIEMENS &=
lngenuity for life. |

; = —

;. 4 /!J = .
~— T

o / /; <

/ hat's New in Simcenter 3D 2019.2
- Caorrelation

L
T
-

Unrestricted © Siemens AG 2019 Realize innovation.



_ _ _ _ _ SIEMENS
Using Simcenter 3D and Simcenter Testlab to Validate Designs lngenuity for Uife

Component Assembly Dynamic Correlation Virtual Test o
" Certification
Design Design Analysis & Updating Analysis e

Standardize on Simcenter 3D and Simcenter Nastran for dynamic simulation
Correlate analysis results with physical testing using Simcenter Testlab and
Simcenter 3D FE Model Correlation

Update the simulation using Simcenter 3D FE Model Updating

Perform virtual testing using validated simulation

Unrestricted © Siemens AG 2019 Promotes faster development with reduced risk
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Correlation, Updating & Virtual testing




2019.2 FE Model Correlation and Updating SIEMENS
Il/\g,el/\uf{y{or&‘ft

Migration of Virtual.Lab Correlation & Updating functionality to Simcenter 3D
* Focus of 2019.2 release:
« Correlation and Pre-Test
Workflow and performance improvements

Enhancements in 2019.2 FE Model Correlation

* FRF Correlation
« Correlation of symmetric models |
» Wireframe display of work mode shapes e
» Automatic/Manual loading of mode shapes o
* Automatic pre-test wireframe generation

» Automatic face normal DOF selection

* New Test Analysis Reference Solution

e Interface with Simcenter Testlab
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Simcenter 3D FE Model Correlation
Enhancement: FRF Correlation

New FRF Correlation Solution
Compare Test (Reference) and Analysis
(Work) FRFs
Supported FRF Analysis Solutions
SOL 111 FRF, SOL 108 FRF
Simcenter and MSC Nastran

Supported FRF Test formats
UNV, LMS

Supported Measurements
Displacement/Force
Velocity/Force
Acceleration/Force
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Benefits
Directly correlate Test FRFs with Analysis
No need to curve-fit and extract modal data
Assess mass and stiffness trends
Evaluate impact of damping

— A4 Correlation 1
—-%3 Test
s FRF Set 1 [152]
—-%7 SOL111_FRF
s FRF Set 2 [306]
— Node Map [17]
—I=7 FRF Sensor Sets
A Initial FRF Sensors [17]
lA4 FRF Pairing [51]
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Simcenter 3D FE Model Correlation SIEMENS
Enhancement: FRF Correlation lngenuity for Uife

New FRF Correlation Solution
« Test and Analysis FRFs are stored in FRF Sets

Name & Frequency Response Functions O X
_E& Correlation 1 Frequency Response Functions List
—« Test
— FRF Set 1[152] Active  Input DOF Output DOF Measure Type Start Frequ... | End Freque..
_\(5 SOL111 FRE Yes T{fram:07):+X AB(fram:77):+X Velocity / Force  0.000000 1023.710642 ~
s FRF S_e 12 [306] Yes T{fram:07):+X S5(fram:05):+X Velocity / Force  0.000000 1023.710642
- Node Map [17] Yes T{fram:07):+X B(fram:06):+X Velocity / Force  0.000000 1023.710642
Z = ERF Sensor Sets Yes T{fram:07):+X Afram:04):+X Velocity / Force  0.000000 1023.710642
8 Initial FRF Sensors [17] Yes T(fram:07):+X 3(fram:03):+X Velocity / Force  0.000000 1023.710642

Yes T(fram:07):+X 2(fram:02):+X Velocity / Force  0.000000 1023.710642

-} FRF Pairing [51]
— E=ERF Sets / Yes T(fram:07):+X 1(fram:01):+X Velocity / Force  0.000000 1023.710642 w

—p 18 FRF Set 1

Benefits
«  Common data management with other applications
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Simcenter 3D FE Model Correlation

Enhancement: FRF Correlation

New FRF Correlation Solution
*  FRF pairing based on node map
* Proximity-based
» Can be edited
« XY Plots of
« Work FRFs
* Reference FRFs
« Overlays of Work and Reference
FRFs
« Optional operations
* RSS Sum
* RMS Average

Benefit
* Visual comparison of single or
multiple Test and Analysis FRFs
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Simcenter 3D FE Model Correlation

Enhancement: Correlation of Symmetric Models

Repeated modes of Symmetric

Structures

* Symmetric structures exhibit repeated
modes with identical or closely spaced
natural frequencies

* The symmetry can be either cyclic or
with respect to one or more axes

* A method is provided that operates on
clusters of test and analysis repeated
modes

Benefit

* Provide accurate correlation metrics of
symmetric structures like wheels and
rotors
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Correlation Modal Assurance Criteria (MAC) Results
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Correlation Modal Assurance Criteria (MAC) Results
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Simcenter 3D FE Model Correlation
Enhancement: Correlation of Symmetric Models

Defining Mode Clusters
* You define clusters of Reference and Work repeated

mOdeS & Mode Clusters

Reference Modes

7 - 3557.149902 Hz
8 - 5098.479980 Hz
9 - 5345.660156 Hz

10 -

11

21

« The software recomputes the clustered Work mode

5404.220215 Hz

- 5881.819824 Hz
12 -
13-
14 -
15 -
16 -
7 -
18 -
19 -
20 -

5904.669922 Hz
6429.430176 Hz
6528.799805 Hz
7105.180176 Hz
7146.370117 Hz
7400.640137 Hz
7546.080078 Hz
8855.129883 Hz
8941.730469 Hz

-9081.690430 Hz

Clusters
Reference(9, 10) - Work(9, 10)

O X

Work Modes

7 - 3559.340332 Hz

Reference(11, 12) - Work(11, 12)| 8 - 5103.338379 Hz
Reference(13, 14) - Work(13, 14)| 9 - 5415359375 Hz

Reference(15, 16) - Work(15, 16) |10 -
Reference(17, 18) - Work(17, 18) 11 -
12 -
13-
14 -
15 -
16 -
7 -
18 -
19 -
20 -

Modify

Remove

21

5427.601074 Hz
5937.463379 Hz
5939.102539 Hz
6527.306152 Hz
6585.761719 Hz
7290.864746 Hz
7300.945801 Hz
7561.020020 Hz
7646.370605 Hz
8995.826172 Hz
9008.819336 Hz

-9171.016602 Hz

shapes, effectively rotating them to match the

Reference mode shapes

Benefits

em_motor fullcoils mks_10khz_sol103 s : Unknown Solution Result
Load Case 1, Mode 9, 5345.66Hz

Displacement - Nodal, Magnitude

Min : 30.82, Max : 3105.25, Units = mm

Deformation : Displacement - Nodal Magnitude

3105.25
! 2849.05
2592.85
2336.64
2080.44
182424

1568.04

1311.83

« MAC metric reflects the similarity of the mode shapes
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em_motor fullcoils_mks_10khz_sol103 s : Unknown Solution Result
EXPORTED BY LMS NASTRAN DRIVER, Mode 10, 5427 6Hz
Displacement - Nodal, Magnitude

Min : 2.57, Max : 3283.75, Units = mm

Defermation : Displacement - Nodal Magnitude

3283.75
! 3019.49
274522
2470.96
2196.69
1922.43
I 1648.16
I 1373.90
1099.63

825.37

551.10

276.84

257

[mon] I
X
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Simcenter 3D FE Model Correlation SIEMENS
Enhancement: Wireframe display of work mode shapes lngenuity for Uife

Wireframe Work Mode Shape

D|Sp|ay & Plot Mode Shapes O X
. . Layout v
« Software optionally displays Display v
Analysis mode shapes on the Test Matrix Display v
. Work Model Display A
wireframe | [Workvoder wesn .
Using the Correlation node map o
Benefits
» Significantly improves animation
@ Plot Mode Shapes 9 X

performance for large models

Layout

v

« Displaying the work mode shapes !;;-f- Display v

on the test wireframe promotes : Malrh Dispray. M

. . Work Model Display A
understanding of the MAC results Wiratrame -
“ Cancel
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Simcenter 3D FE Model Correlation SIEMENS
Enhancement: Automatic/Manual loading of mode shapes lngenuity for Uife

Mode Shape Loading
By default, Modal Correlation and Model Update solutions load the Reference and Work mode
shapes when the SIM file is opened
New customer default prevents automatic loading
User manually selects with solution(s) for which shapes must be loaded

Dependencies v

Loading mesh and frequencies |

Benefit
Reduces the time to open the SIM file for large models or with many Correlation and Model Update
solutions
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Simcenter 3D FE Model Correlation

Enhancement: Automatic Pre-Test wireframe generation

Pre-Test Wireframe Creation
«  Wireframes can be created using the
following methods:

» Automatic
« Manual
* Hybrid
Benefits

« Automatic option provides significant
time savings for the novice user

« Hybrid option provides efficient method
of creating customized wireframes

Unrestricted © Siemens AG 2019
Page 11

;--B Solver Sets

----- Mi1-DoFs "~

Show Only

..... 2-C t =
v reate

—[=1 Correlation | )
i M Hide

- Test Model
+EsoL103 | & Edit

- & ModalTest Rename
Test Model | [T Copy
+ Modes elete
+ ERFs # Edit Display...

_l:ﬂ Pre-Test 1 #f Create Wireframe Elements

e

SIEMENS
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Automatic Wireframe Options A
Min Angle Between Wires| ° A
Max Number of Wires per Node 4
Max Distance Ratio 2.0000
-
Cancel
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Simcenter 3D FE Model Correlation SIEMENS
Enhancement: Automatic face normal DOF selection lngenuity for Life

Automatic Detection of Face Normal
« Software automatically detects the normal

) .
direction for nodes on: Select DOF Set
° 2D meSheS |None v| £
* Free faces of 3D meshes Select Nodes
«/ Select Node (3)
Node Labels
Face Normal Validation [] Use Normal DOF
i AI’I‘ W | I Preview
ow display [Preview
Benefits

« Sensors are often installed normal to the test
artcile face(s) by the Test Engineer

« Significant time savings compared to manual
method of defining nodal coordinate system

* Instant visual feedback

Unrestricted © Siemens AG 2019
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Simcenter 3D FE Model Correlation

Enhancement: New Test Analysis Reference Solution

Test Analysis Reference Solution combines
* Analysis mode shapes

* Using local coordinate systems

* At selected DOFs
«  Wireframe

« Manually or automatically generated

TARS created from either
* Pre-test Configuration
* DOF set

Benefits
« Streamlined interface with Test
« Can be correlated with analysis work solution
* Mode shape metrics evaluated at TARS DOFs

Unrestricted © Siemens AG 2019
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© Test Analysis Reference Solution 0 X
Name A
Test Analysis Reference Solution 1
Analysis Results Source A
Source Solution hd
Solution S0L103 hd
D Detect Active Mode Sensors
Solution Options A
Select DOF Set DOFSet(1) hd
Wireframe A
Method Automatic
Options A
Min Angle Between Wires | 0.1 = ol
Max Number of Wires per Node 1200
Max Distance Ratio 1000.000

Cancel
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Simcenter 3D FE Model Correlation SIEMENS
Enhancement: Interface with Simcenter Testlab lngenuity for Uife

Test Analysis Reference Solution
can be exported to Test in:

B Customer Defaults... I
¢ U NV fo m at e = Controls the availability of functionality
. Define Visual B managed by feature toggles.
+ Baseline format efine Yisual Repor
Printer Administration...
* VL2TL format
. . Attribute Templates...
* Hidden and undocumented in Embed Manager..
20 192 Unload Shared Image...
b bI d H # Return to Simulation
« Can be enabled using new
Feature Toggles Activate Simulati
& Feature Toggles O X
Toggles A
- OfFind | vizul |
" Name = Description State Type Valid fr.. Expires.. Restart For Activ.. Test Ready Toggle
----- PreTest_ExportVLZTL Enables export of VL2TL files of Test An.. On Customer 1872 1880 No Correl:

Benefits
« Streamlined interface with Test
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