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ATA Provides High-Value Engineering Services With
Expertise in Design, Analysis, and Test

ATA Engineering helps to overcome product design challenges across a range of industries

Defense
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Roboftics & 0N : Themed
Confrols ! Entertainment

Industrial &
Mining
Equipment

Consumer
Products



ATA is a Value-Added Reseller for Siemens Digital

Industries Software

ATA offers training, free resources, and hotline support for a
variety of Siemens products.

> Siemens product lines we support include:
» Simcenter STAR-CCM+
Simcenter Femap
Simcenter Nastran (formerly NX Nastran)

NX CAD & CAM
Teamcenter
> Solid Edge
» Contact the hotline at 877-ATA-4CAE or
http://ata-pimsoftware.com/support

>
>
» Simcenter 3D
>
>

» Developer of the official Simcenter Nastran training materials

> Preferred North American provider of Simcenter Nastran training

» Recognized as Smart Expert Partner with validated expertise in
Femap, STAR-CCM+, and Simcenter 3D e

Partner
Sman fapen SIEMENS

Digiol industyies
Soltware



http://ata-plmsoftware.com/support

Visit Our Website for Product Information and Free Resources 4

www.ata-plmsoftware.com
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Dynamic Response Analysis in Femap

With Vibrata

»Femap is a powerful tool for pre/post-
processing

»Vibrata extends Femap with dynamic
response capabilities

» Steady-state frequency response analysis
» Random analysis

» Response spectrum analysis
» Transient analysis

»Vibrata GUI streamlines dynamic
response analysis

"""""""

Vibrata

§.
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Modal Dynamic Analysis

Brief Background

»Vibrata uses normal modes to solve the equation of motion
Mi+Cu+Ku=f
> Assume harmonic approximation of displacement u = Ue'®t
»Eigenvalue problem
|—w?M + K| =0
»Nastran provides the normal modes (natural frequencies w; and

mode shape ¢;) as the solution

» Assume a subset of normal modes is sufficient fo approximate
displacement

»Analysis type dictates the specific approach to solving the
equation of motion




Vibrata Overview

Architecture, Nastran Input File Preparation and GUI

»Requires Femap, MATLAB Runtime (MCR), finite element solver
(Nastran)

» Femap provides the FEM interaction and data display

»Nastran solution sequence for normal modes (SOL 103, SEMODES)
» Mass normalization
» OP2 output request for physical response to be solved by Vibrata
» Analysis type specific input

Dynamic MATLAB or MCR
. .re . Event Manager Custom GUI
»Vibrata GUI facilitates the analysis process seetre, Funcion

» Nastran op2 to Vibrata HDF5 database o e Nt
» Event file definition
» Interface to Femap model

MATLAB or MCR
FEMAP Custom Kernel

XY Plots

FE Display:
Mesh, Manage
Contours Functions

modfem Solvers

/\T/\ = COM AP COM API




Vibrata's Unique Features

»Reuse event definition files
» Event definition files are text files that are simple to modify

»Batch mode available from command prompt
» Run multiple events in series

»Import fully coupled damping matrix
» From Nastran or MATLAB “.mat” file

»Random analysis

» Compute RMS quantities directly, without
computing response PSDs

» Force limited input

> Displacement limiting with modal transient | D
ATA = analysis



Vibrata Runtime Performance is Stellar

7x-12x Faster Than Alternatives

Vibrata 3.2.0

Simcenter
Nastran 2020.1

NX Response
Dynamics 1872

Runtime Comparison

B Random Solve
B Modes Solve

No

INTN=T

FNGINFTIUNG, 1N

: 2 3 s 5 6
Runtime (hours)

tes
Nastran default settings were used
NX Response Dynamics was run with 16% fewer frequency
solufion points
Nastran solution fime includes ply von Mises
The benchmark solutions do not use the Fast RMS approach
Time does not include Vibrata vras database creation

Vibrata 3.2.0

Simcenter Nastran 2020.1

NX Response Dynamics 1872



Vibrata Demo

Random Analysis

»Random Analysis Using ISat Launch Configuration
Model
» Base excitation to simulate response during ground test
» Launch adapter legs connected by RBE2
» Constraint applied at RBE2 independent node

» [-direction base excitation applied at RBE2 independent
node using acceleration PSD

NN

123456



Vibrata Demo

Random Analysis

»General Procedure for Random Analysis
» Create Femap .modfem file
» Create a Vibrata event for Random Analysis
» Create Vibrata database from Nastran op?2
» Define excitation function
» Set damping values
» Select output for analysis

: » Solve

» Post-process

’j - » Femap contour plots
i > Vibrata XY plots

1l |
m
1

]




Vibrata Demo

Random Analysis Input Data and Post-processing

P S| V-1

T — .

C:1 615.9
G:123456,789.1011,1213,14,1516.17.18,19,20,21,22,23,24,25 26,27,
N 554.9

Define and view input PSD 493.9

188.7

datipiiiag
ST

127.7

LY‘ 4 66.67

Output Set: RMS, AnSet 2 5634
Elemental Contour: Plate Top SVMS von Mises Stress

Post-processing: stress contour in Femap

| ‘Post—processing: PSDs of element internal forces
T/ =
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Vibrata Demo

Transient Analysis

»>Transient Analysis Using ISat
Deployed Configuration %
Model

» Simulate dynamic response due
to the firing of thrusters

» Free-free model without launch
adapterlegs

» Solar panels, antenna dishes and
instrument package deployed

» Thrust forces applied at thruster
locations




Vibrata Demo

Transient Analysis

» General Procedure for Transient Analysis Using
ISat Deployed Configuration Model

» Create Femap .modfem file v
» Create a Vibrata event for Transient Analysis
» Set analysis type to Modal Transient

» Set initial condition and duration
» Create Vibrata database from Nastran op?2

» Define excitation function

» Set damping values

» Select output for analysis

> Solve

» Post-process
» Femap contour plots
» Femap deformed shape plots
> Vibrata XY plots




Vibrata Demo

Transient Analysis Input Data and Post-processing
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Dynamic Analysis Using Femap and Vibrata

Summary

»Vibrata/Femap enable dynamic analysis
» Normal modes solution from finite element solver required

»Vibrata dynamic response solvers are fast and robust

» Built-in solvers: Frequency Response, Response Spectrum, Random, and
Transient

» Custom dynamic response solver can be implemented using MATLAB

»Vibrata GUI provides functionality to facilitate dynamic analysis
» Solver parameters
» GUI for creating input functions
» Output request selection
» Post-processing
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