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Release Notes
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Version Date Notes
1.0 April 23, 1996 | Initial Release for RTRAN v6.0, NASTRAN v69.0
1.1 May 27, 1997 | Updated to support ASTRAN v69.1
1.2 July 29, 1997 | Miscellaneous upgrades, detailed belo
* "Auto-match" on/of toggle to automatically align test
models/results with analytical model when importing.
» "Show Sticks" feature under Create/Modify Stick Mode
which displays the accelerometer connettidata for the
stick model; indridual sticks and accelerometers can a
be highlighted.
» Export of reduced analytical mass matrix invensal file
format (U247 & U252 formats).
* Improved graphical user intexte for editing of acceleron
eter numbers.
* Bug fix associated with printing frequencies and mode
pairs to a file.
1.3 April 3, 1998 | Updated to support ASTRAN v70.0
1.4 June 1, 1998 | Included support for NSTRAN versions 67.5, 68.0, 68.2,
69.0, 69.1 and 70.0
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Version

Date

Notes

15 October 6, 1998

Miscellaneous impneements, including:

Allowed ASET nodes to ka an analysis or reference
coordinate system by including DMAP to transform eig
vector results back to the basic/global coordinate syste

en-
2m.

Modified alters to string-based format instead of line num-

ber entries. This change means th&aCT now only sup-
ports NASTRAN wversion 68.2 or latebut it also means
that no code updates will be required f&CIT to be com-
patible with later ersions of MSTRAN.

Row number labels were eliminated for the '8hASET’
and 'Shov Stick’ forms.

Full FEM eigewalue and eigerector results are mo
punched to a .f18 file rather than the .pcladif so that
the user has the option of using the .pch file for their o
purposes.

1.6 January 8, 1999

Added recording of angeometry (curg), group and field
modification commands to session file.
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1lelntr oduction

1.1-Backgmound

In the world of structural analysis, there area@l codes\ailable that &cilitate \arious parts of

the finite element analysis (FEA) process. Each code specializes in somefemrpdiand (in

an ideal vorld) the structural analyst weighs the pros and cons of each package and selects the
combination of packages that best matches his most common types of models and analyses. If
the resulting combination of codes is written byede#nt \vendors, and sometimegeam if the

codes are produced by the sareador there are usually intexte problems. The structural ana-

lyst can spend a sizable amount of time making sure tlgbaekages are intaing correctly

and that no details ki@ been omitted when data is transferred between codes.

The recent marriage of ABTRAN (finite element sokr) and RTRAN (finite element pre-/
post-processor) under MacNeal Schwendler has the potential to eliminagt®intlae cumber-

some interéice problems that the structural analgses dailyWith the release ofarsion 69.1 of
MSC/NASTRAN and ersion 6.0 of MSCIRTRAN, MacNeal Schwendler has made doreto

make the interfice between the twproducts more seamless and reliable, which has freed the
analyst from haing to reenter data thatas lost or transferred incorrectly between the codes.
However, this union currently lacks a complete set of tools for performing finite element model
correlation to modal suey test data. This can be a serious shortcoming to an analyst who needs
to correlate his models. Normalls an analyst gelops a finite element model (FEM) IAR

RAN, he oganizes the model using detailed group names, detailed element property names,
detailed material property names, and detailed load case names. The information is retained as
comment cards in ASTRAN during the analysis. kaver, when the FEM is»@orted for cor-
relation to a separate code diRynariew or IDEAS, the detailed documentation is essentially

lost. The correlation process is repeétiusually requiring numerous importgserts back and

forth between the pre-/post-processbe soler and the correlation sofare. D date this has

driven the RTRAN/NASTRAN-based analyst to be a master baageyto keep \ersions of

models oganized on difierent machines and in tBfent codes. This bookkping can consume a
sizable portion of an analystfime, and wuld be unnecessary if a correlation toakted inside

the ATRAN/NASTRAN ervironment.

Last Modified: 1/8/99 6
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NASA Langley's Aerospace Mechanical SystemsgiBibn’s answer to this g€iency problem is

a customized ATRAN Command Language (PCL) codeg$t - Analysis Correlationobls”
(TACT), described in this document. The codevles a basic yet complete set of tools for cor-
relation totally inside theATRAN/NASTRAN ervironment. References used in theelep-
ment of this code are cited in section 9.

1.2eFeatures

With this initial release of ACT, the folloning basic functionalities are woavailable inside
MSC/PATRAN:

» Step-by-Step Menu Structue guides analysts uamiliar with the correlation process
through the necessary steps.

» Pre-Test Analysiswhich enables the analyst to choose accelerometer locations and orienta-
tions that will adequately capture the modal information during testing.

» Create/Modify ASET tool allovs the analyst to manageveeal diferent candidate acceler-
ometer sets during Pre=3t Analysis.

» Create/Modify Stick Modeltool helps the analyst to define a “stick model” which simply
“connects the dots” between accelerometers for easy test result visualization.

« Export Analysis Dataincluding accelerometer locations, “stick model”, reduced analytical
mass matrix, and eigealue/\ector results to a single Weirsal File Brmat (UFF) file, which
can be imported into the major test manager sowodes, such as IDEAS or Star

* Import T est Resultsas a single UFF file for animation and correlation calculatioi\i P
RAN and MASTRAN. If the ‘Auto-transform” toggle is selected, the code automatically cor-
rects for test data that might be infelient units and orientation than the analysis model.

» Correlation Calculator automatically calculates frequenpercent difierences and mass-
normalized cross-orthogonality using ASET1 cards, DMI cards, and DMARSTRAN.

* Mode Pairs tool cleanly displays mode pair results and hdsfaro-Pair’ capability where
the code calculates correlated mode pairs based cdeiseable frequerycand diagonal and
off-diagonal cross-orthogonality matrix results.

* Mode Pair Reports are optionally eported tet files containing all mode pair results which
can be easily imported into test report or correlation report documents.

* Animation tool animates "stick model” analysis and test results based on mode pairs or on-
the-fly user selections.

* 5 Animation Results Mewing Methodsincluding Analysis OnlyTest Only Analysis and
Test wverlaid, Analysis and8st adjacent, and Analysis anelsT diferenced.

This set of features pvales an initial core set of tools that neakit possible for the analyst to

Last Modified: 1/8/99 7
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perform a FEM correlation fefrt entirely inside the ATRAN/NASTRAN ervironment.

1.3*Requirements

The following list details the system an&FRAN ervironment requirements for propeteeu-
tion of TACT.

e SGl Irix 5.3/6.2 ervironment. TACT was testedxelusively in a SGI Irix 5.3/6.2 erron-
ment. The PCL doexecute commands teevify file permissions, change directories, and
create and delete scratch files that may be unique to thedgrenent. Esting and customiza-
tion for other emironments is not planned, although modification to the souocgdibe min-
imal should other users wish to do this for their particulairenments.

* Analysis Manager should be enabled; NSTRAN v68.2 or later required. TACT auto-
matically submits RSTRAN (v68.2 or later required) jobs using MS@&nalysis Manger
by defwult. If Analysis Manager is not correctly installed and thauléfs left on, the PCL
will have errors. Users not able or not wishing to use Analysis Manager showddsarakhat
the “Submit Job N@” toggle is deselected on the forms that submiSNIRAN jobs. The
prepared RSTRAN deck can then be submitted separately by the user and results can be
imported with no further adjustments.

 PATRAN must be executed fom the directory where the database is located here is a
tremendous amount of file input/outputatved in the normabecution of ACT. To prevent
the user from hang to input file names continuously throughoxg@ution of ACT, a direc-
tory structure and file naming ogmtion are used to gainize ACT files. For TACT to ee-
cute correctlythe user must enteAIPRAN from the directory where the database is located.

* Node 100,000,000 must not exist in the databa3ACT uses Node 100,000,000 to control
viewport focus during mode shape animation. The FEM should not contain this node,number
since ACT needs to hee the ability to create and delete this node. The user will periodically
see the message belin the history windw; this message does not indicate an eand
does not require grspecial action by the user
$# 1 FEM entity does natist or is still associated and cannot be deleted: Node 100000000

» Test acceleometer locations and FEM nodal locations must be coincidentDuring nor-
mal operation of ACT, the user will define a node - accelerometer mapping table. When test
results are imported ACT assumes that the accelerometers and nodes paired in this table are
in exactly the same location. The program is tolerant of small discrepanciesenaf
there are laye distances between a nodal location and the actual position of the accelerome-
ter, TACT's representation of the test article will be inaccurate. This requirement is normally
not an issue since it is good modeling/correlation practice for the analyst to place a node
more-orless gactly at each accelerometer location.

Last Modified: 1/8/99 8
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1.4Installation

Since ACT is merely PCL, aATRAN user or system administrator can falloormal PCL
procedures for installing the code. Basic instructions areqeo belov.

It is recommended that this PCL be recompiled on the host system prior to installation. There are
14 PCL files that makup tact. These files, along with their corresponding forrA@TT are
listed in the table bela

TACT PCL File | Version | Rev. Date Corresponding ACT Module

tact.pcl 1.0 1/6/97 Main TACT menu

calc_base.pcl 1.4 10/6/98 | ‘Run FullFEM Job’

aset_mgpcl 15 1/8/99 ‘Create/Modify ASET’

aset_field.pcl 1.2 1/8/99 Creates, modifies, and queries FEM fields in
the database.

stick_mgrpcl 1.3 1/8/99 ‘Create/Modify Stick Model’

calc_aset.pcl 15 10/6/98 | ‘Run FUullFEM/ASET Job’

export_aset.pcl 1.4 10/6/98 | ‘Export ASET UFF’

import_test.pcl 1.2 7/14/97 | ‘Import Test UFF’

calc_test.pcl 15 10/6/98 | ‘Run ASET/Test Job’

mode_mgpcl 1.0 3/7/97 ‘Mode Pairs & Correlation’ file management

mode_results.pcl 1.3 7/14/97 | ‘Mode Pairs & Correlation’ results

anim_mgrmcl 1.1 3/26/97 | ‘Animated Mode Shapes’

get_file.pcl 1.0 2/21/97 | Select BDF file form used by all ‘Run XXX
Job’ forms

draw.pcl 1.1 7/14/97 | Draws accelerometer and stick model ‘mark-

ers’ to current vierport

Before compiling, the user needs to edit the tact.pcl file and modify the hardcoded location of the
TACT helpfiles. If this is not doneyerything except the ACT helpfiles should ark normally
To compile these files into a single PCL librahe user or system administrator needsécgte

Last Modified: 1/8/99
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the Malefile which is listed bels. Note that the first line in the Makle needs to be customized
before &ecution; PCL_DIR should be changed to the location of the selected PCL diréctory
the installation is being performed for/by a single utben the location is normally a directory
called ‘~/p3_pcl’; if the installation is being performed for a site then the directory is normally
‘P3_HOME/p3_pcl'. Installers should customize this line as appropriate.

# Name of the taet pcl library
PclLibrary = PCL_DIR/lib/tact.plb
#
# List of .pob files that go into the ldny
# Ead of these files should have a asponding .pcl file
PclObjects =\

tact.pob \

dawpob \

et filepob \

aset_mgpob \

aset_field.pob \

sti&k_mgrpob \

mode_mgpob \

mode_gsults.pob \

anim_mgpob \

calc_baseob \

calc_aset.pob \

calc_test.pob \

port_aset.pob \

import_test.pob
#
# Location of include files.
IPATH = -l /patran/customization
#
# Script for ivoking the standalone pcl compiler
PCLCOMP = /patan/customization/Pclcomp
#
# Command for compiling a singlegmocessed pcl soce file
COMPILE = $(PCLCOMP) $(PCFLAS) -pob $*.CPP
#
# Possible locations for finding theecutable for cpp
CPPLIST = /usr/lang/cpp /usr/ccs/lib/cpp /lib/cpp /usr/lib/cpp
#
# cpp aguments for gprocessing a single pcl sa file
CPPARGS = $(IRTH) -C $*.pcl >$*.CPP
#

Last Modified: 1/8/99 10
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# Define the possible file fines

.SUFFIXES: .pcl .pob .plb

#

# Male sue that the bourne shell is used teoke subcommands
SHELL = /bin/sh

#

# Define a rule for carerting a .pcl sowe file to a .pob object.

# This rule is sonvehat ugly because 1) it attempts to intedhgly

# locate the cppxecutable given that it often is not on the default
# seach path and 2) we need to neague that the .pob fileads

# deleted if the compilation fails! eMise "@" cagfully so as to not
# clutter the seren while madis running

.pcl.pob:
@ rm-f $* ER®R
@ CPP=";\

foriin $(CPPLIST) ; do\
if [ -f$$i]; then\
CPP="8$3%i" ;\
fi; \
done ;\
edo "$$CPP $(CPRRGS)" ; \
$$CPP $(CPRRGS)
@edho $(COMPILE)
-@ $(COMPILE) ;\
if [$$? -ne 0] ; then\
rm -rf $*.pob ; \
tout $*.ERFOR ; \
else \
it 0 ;\

fi
rm -f $*.CPP
@ edo
@ if[-f$*.ERFOR]; then\
rm -f $*.ERB®R ; \
itl;\
else \
it 0;\
fi
#
# Memge all .pobs into the tget
$(PclLibrary): $(PclObjects)
$(PCLCOMP) $(PCFL&S) -m $@ $(PclObjects)
#

# Hnally, define a "clean" rule

Last Modified: 1/8/99
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clean:
rm -f $(PclObjects) $(PclLilary)

Once compiled, the ‘p3epilogue.pcl’ file, either in a wsditectory or in the ‘patran3’ directory
for a site installation, needs to be modified by adding the linewb@lace agin, PCL_DIR
needs to be changed to reflect the location of théyrmompiled TACT library.

/* Load the RCT library */
Hlibr ary PCL_DIR/lib/tact.plb
ui_exec_function( "tact", "display")

When the usen@cutes RTRAN after the process has been complet&d; T appears as awe
selection on the mainrAFRAN menubar

Last Modified: 1/8/99 12
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2+Pre-Test Modules

2.1+Pre-Test Process

The successful process of correlating a FEM to modakgtegt data actually ens long

before the testver tales place. The analyst will ver be successful in ackiag correlation of
the FEM to the test data if steps are noetato mak sure that the test data is adequate for the
analysts need. It is absolutely critical that the analyst and the test engiodetogether to
define a set of accelerometers for the test that r®qaitly accessible yet analytically adequate
to capture the necessary test results.

Selecting adequate accelerometer locations is partially an art. The first stepveddp ddinite

element model of the test article which the analyst bedi@ccurately describes the structure’
behaior. The analyst must then identify the modes of interest for ¢éesication. Once these

modes are identified, the analyst should study the mode shapes of the math model. Good acceler-
ometer locations will hae lage relatve motion in those modes that the test is designed to cap-

ture. An illustratve example is that of a (2D) simply supported beam. Suppose the modal surv

was to capture both the first and second modes of the beam. Placing one triaxial accelerometer in
the center of the spanowld capture the first mode. Wever, this location does not nae in the

second mode; at least one additional accelerometer located at either one quarter or three quarters
of the span are needed to capture this mode.

There are manways to analyticallyvaluate a candidate set of accelerometers to seg ifiie
successfully capture the test modes of interest AIDT] the modal results are calculated first

using the entire FEM, and then recomputed using mass condensation at the selected DOF of the
candidate accelerometer GRIDs. The mass condensation calculation is performed iIBISC/N
TRAN by placing the accelerometer DOF on ASET1 cards.The cross-orthogonality calculation
between full FEM eigerectors and reduced FEM results is belo

[q’Ful | FEM} ' [M] [(DASET] = [54

where®, in both cases, contains mass-normalized egeors, M is the mass matrix, abgdis

Last Modified: 1/8/99 13
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the cross-orthogonality matrix. ®g, | Fem @andPaseT represent the same mode shapes, then
o, will approach the identity matrix. INASTRAN, DMAP is used to makthis cross-orthogo-

nality calculation on full FEM (G-set) sized matrices. This accelerometevadaaion proce-
dure will normally be used geral times in the Pre€Bt process, while the analyst struggles to
minimize the number of accelerometers required to adequately capture the necessary modes.

Once an adequate set of accelerometers has been identified, the test engineer will nannally w
the analyst to prade him with the predicted mode shapes. This first requires that the analyst
define the accelerometer connetyi by simply connecting-the-dots between accelerometers to
malke a “stick model” that looks lé&ka skeleton of the actual structure; this “stick model” is used
strictly for visualization of modal results ACT then &ports the accelerometer locations, con-
nectvity, and modal results information in Weisal File Brmat (UFF), which is a common
import/export format for test packages.

The net sections will describe each of the 5 modulesART that aid the analyst during Pre-
Test planning. These modules areveh@n the ACT menu bela, and include Run FullFEM
Job, Create/Modify ASETCreate/Modify Stick Model, Run FUullFEM/ASET Job, and Export
ASET UFFE

TRCT

Pre-Test:

Pre-Test
Fun FullFEH Job

TACT
CreateModify ASET Modules

CreateModify Stick Model
Fur FullFEMAASET Job
Export ASET UFF

Pozt-Test:
Import Test UFF
Fun ASET/TEST Job

Wiew Results:
Mode Pairs & Correlation

Animated Mode Shapes

TACT Help

Last Modified: 1/8/99 14
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2.2*Run FullFEM Job

After the analyst has created and is satisfied with the FEM, the first step in tresPpesacess is
to “baseline” the full finite element model. Prior to entering tA€T menu, the user must cre-
ate a M\STRAN deck by going to the Analysis form and setting the methosinalysis Deck'’.
The analyst should create a modal analysis job using veratettings and parameters he/she
would normally use. After this deck is created, the analyst is ready tAGSe T

The first selection under Predt in TACT is ‘Run FullFEM Job’; upon selection, the form
below is displayed. Actions initiated by the user on the form are briefly described belo

Upon selection, the ‘Select
FullFEM BDF’ button
displays a form where the

| NOTE: user can select the
NASTRAN deck created
MASTRAN BDF must first be in the ATRAN Analysis

| created using the "Analysis: form.

Analysis Deck” pick in PATRAN!

Select FullFEM BDF

- Toggles on(Dedult)/off

1 Submit Jobh Now| =% the automatic submission
of the NASTRAN job using

Analysis Manager

Apply | ‘ Cancel |

Closes the form without
executing ag commands.

Upon selection Apply’ creates a directory where the

full FEM results will be stored, modifies a gopf the

selected BDF to include DMAP that will punch the

full FEM results to DMI cards for inclusion in later

NASTRAN analyses, and submits thASITRAN job

if the ‘Submit Job N@’ toggle is on.

Last Modified: 1/8/99 15
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The ‘Select File’ form and actions are shmbelaw.

Filter

I fusripeoplefmarlowe/gwu/™.bhdf

Directories Available Files

usri/people/marlowe/gwu/. = |hsr_jilLbdf [=

fusripeople/marlowe/gwuy.. temp.bdf
fusripeople/marlowe/gwufASET_1st_try test.bdf
fusripeople/marlowe/gwu/ASET_last_test
fusripeople/marlowe/gwu/ASET _next
fusripeople/marlowe/gwu/hsr_jill
fusripeople/marlowe/gwu/images

=]
Selected File

I fusr/people/marlowe/gwuf

Select Filter | Cancel |

When the analyst selects apply on the ‘Run Full
formed by RACT:

List of existing NASTRAN
decks ending in “.bdf” by
default.

Currently selected deck.

Closes form without séng
a file name.

Upon selection, the name of th&SITRAN deck is seed.

FEM Job’ form, thenviolpactions are per-

» A directory for holding full FEM results is created if it does not alreaast.e

* The selected NSTRAN deck is copied into thi

s directory

* The copy of the deck is modified to include the fallmg DMAP:

<

D
$A1- AITER INSERTED BYACT TO STORE EIGE
$

NVECODRS D DMI Cads in Punb file

COMPILE SEMODES SOUIN=MSCSOU NOREF NOLIST

$ Frst, dump out full FEM e&yvalues
ALTER 'CALL SUPER3’

LAMX, ,LAMA/LMA/-1$

EQUIVX LMAT/FULLEIG/-1$

$ Then, dump out full FEM edgvectos
EQUIVX PHG/PHGF/-1$

MATPCH FULLEIG,PHGE,//-18 $

Last Modified: 1/8/99
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END OF ADER

@ PP

» If the ‘Submit Job N@’ toggle is on, the NSTRAN job is automatically submitted using
Analysis Manager

The DMAP causes the job to punclotmatrices to DMI cards. The matrices are FULLEIG,
which is essentially the LAMA matrix inASTRAN that contains the eigesiue information,

and PHGFwhich is the PHG matrix for the full FEM. These matrices will be read in on later
jobs, and additional DMAP will be used to compare results for a particular accelerometer set to
these full FEM results.

Last Modified: 1/8/99 17
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2.3+Create/Modify ASET

After the full FEM has been baselined, the analyst is ready to define sets of accelerometers,
which are abbngated in ACT as ASETs'. The ‘Create/Modify ASET’ form is designed to
facilitate the management of multiple candidate sets while the analyst is performing trade stud-
ies.

ASETs are managed bATT using RTRAN groups and fields. Groups are used to store finite
element node numbers representing accelerometer sites, aad (BMRAN parametric cubic
geometry) which will be used to store accelerometer comitgadata. RTRAN FEM fields are

used to store accelerometer number ampledeof-freedom information. Each nodal entry in a

FEM field contains the accelerometer number concatonated with a 3 digit code, where each digit
is either a “1” (indicating that DOF is measured) or a “0” (indicating that DOF is discarded) for
each of the X, YZ DOFs. FEM field entries are “decoded” by the ‘aset_field’ subroutines into
the accelerometer numbers and SV RAN-style DOF margrs that the user actually sees (i.e.,

“13” indicates XZ DOFs). All groups and fields created BYCT begin with the prefix

“ASET _". These groups and fields should not be modified by the user

By default, a single empty ASET grougists before the user enter&CT for the first time; this
group is calledASET_deéault” and it will alvays «ist (even if the user tries to delete it, it is
automatically recreated).

There are fie actions @ailable to the analyst on the ‘Create/Modify ASET’ form; these actions
and the corresponding selections on the form are discussed in the sections that follo

All commands that create/modify/delete groups and fields are recorded to the session file during
a TACT session. Before replaying a session file, ereake that all groups and fields that were
created during that session are deleted, so that errors will not occur when the actions in the ses-
sion file try to create the itemsaig.

Last Modified: 1/8/99 18
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2.3.1+Action: Create ASET

The ‘Create ASET’ action is used solely to create an emptyARET group name. The ‘Create/
Modify ASET’ form with the ‘Create ASET’ action selected iswhdelaw.

| Action:  Create ASET .
| Action:  Treae ~| Action set to ‘Create ASET’

Existing ASETs: Listbox shaving existing ASETS.

j‘ Selecting an ASET sk the accel-
| |ASET_compi erometer locations and DOF in the
| LB e current vievport; a typical vievport
= display is shan on the net page.

MNew ASET name suffix:

Data box for tgt input only; user

should enter theufix onlyfor the nev

Create ASET ASET. For example, entering “my_aset”
will create the group and field

“ASET_my_aset” in RTRAN. The

created ASET will be empty

Upon selection, a meASET is created

by appending the x¢in the abwe

data box toASET_". Selection creates
a nev empty group and field. If either the
group or field alreadyxést the

request is aborted.

Closes the ‘Create/Modify ASET’
Cancel | form.

Last Modified: 1/8/99 19
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The FATRAN viewport shavn belav shavs a full FEM with the ASET masks displayed. Each
green markr shavs the accelerometer number and which DOF (1, 2 or 3) are to be measured at
that particular accelerometer location.
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2.3.2°Action: Cog ASET

The ‘Copy ASET’ action allevs the user to cgpall of the nodes/cues of an risting ASET
group into a n& ASET name. The form is siva belaw.

Action: ~ Copy ASET Action set to ‘Coy ASET"

| Select ASET to copy: Listbox shaving existing ASETS.
Selecting an ASET s the accel-
| |ASET _comp1 erometer locations and DOF in the
| |ASET_default current vievport; a typical vievport
1= display is shan on the net page.

Mew ASET name suffix:

Data box for tgt input only; user

should enter theufix onlyfor the nev
ASET. For example, entering “my_aset”

Sy T will create the group and field
“ASET_my_aset” in RTRAN. The

created ASET will be empty

Upon selection, a meASET is created

by appending the x¢in the abwe

data box toASET_". Selection creates
a nev group and field which are identical
to the ASET selected in the afgolistbox.
The application will abort if either the
group or field alreadyxést.

Closes the ‘Create/Modify ASET’
form.
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2.3.3+Action: Modify ASET

The ‘Modify ASET’ action is the wrkhorse of the ‘Create/Modify ASET’ form. In this form,
nodes and corresponding DOF are added orvechfvom the ASET The form and actions
available to the user are described belo

Action set to ‘Modify ASET’

Action: Modify ASET —i

Listbox shaving existing ASETSs.
Selecting an ASET sk the accelerometer
locations and DOF in the current wigort, and closes

| Select ASET to modify:

1 the ‘Edit Accel #s’ form if it is open.

| |ASET _default o . .

- 1_ Toggles indicating which DOF the Add/Reweo

= 1 actions should &ct. All toggles are on by caflt.

{1 The DOF corresponding to a nodal location are stc
] Select Accel DOF 1 infield by the same name as the ASET

The accelerometer # to be assigned to txé made
that is added to the ASEThis deéults to the
maximum current accelerometer number + 1.

When selected, gmode selected is automatically
added to the ASET with whater DOF toggles are

I~ Auto Aﬂ selected.

Select Nodes: Select data box that alls the user to select Nodes

I a1 | (either by selecting in the wigoort or typing) for
{ addition or remaal from the ASET

o= Upon selection, the DOF indicated by the ‘on’ DOF
Remove | toggles for the nodes listed in the select data box a
| ASET members: removed from the ASET

| |5579 5581 5583 5585 5658 |8 T~ Upon selection (or if Auto Add is selected), the DO

| [5660 5662 5664 5683 5685 {1 indicated by the ‘on’ DOF toggles for the nodes list

| | 2887 5683 5631 5633 5716 1 inthe select data box are added to the ASET

| |5729 10066:10067

1 Listbox shavs nodes that are members of the ASET
Edit Accel #s { to shav DOF information, set the form action to

‘Show ASET".
Cancel ﬁ

Upon selection, the ‘Edit Accel #s’ form is displayec

Closes the ‘Create/Modify ASET’
form.
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Upon selection of the ‘Edit Accel #sution, the form belw is displayed which alles the user
to modify the node/accelerometer mapping.

ModefAccel# Table for:
| ASET_wings

Mew Accel #:

{[a

Select Accel# to edit:

Accel#

=
L]

154

172

1 186
190

214

234

252

282

S Y LN B Nl ST R R | e

316

2002

5010

2024

2034

o042

2056

2070

Renumber

Undo

Print to File

Last Modified: 1/8/99

Label indicating which Node/Accelerometer table
is currently displayed.

Databox for entering a meaccelerometer number
corresponding to the selected node/accel# in the
table belov. The dedult value is the current
accelerometer #. alld input is a single input
between 1 and 100,000.

The nodes in the selected ASET are listadrdo
the left column. Node numbers are not selectabl

Accelerometer numbers corresponding to each
node. Selection of an accelerometer number
changes thealue in the databox abe to the
currently selected accelerometer numband
also causes the accelerometer reatk be
highlighted in orange in the wgort.

Upon selection, the accelerometer numbers are:
renumbered to correspond to sequential ascendi
node numbers.

Upon selection, the last modification to the
accelerometer numbers only iveesed to the
previous \alue. If the last actionas ‘Renumber’,
then all accelerometer numbers anersed.

Upon selection, the file ‘TXT_REPORaset_map’
is generated in the ASES Hirectory This ascii file
contains a node#/accelerometer#/DOF table whi
is easily imported into wrd processing or
spreadsheet softwe.

Closes this form, and updates the ‘Create/Modify
ASET’ form to reflect ap changes.
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2.3.4«Action: Show ASET

The ‘Shav ASET’ action allevs a user to vie a node/DOF table for a particular ASHhe
form and actions\ailable are described b&lo

| Action: | Show ASET

Select ASET to show;

HIRSET an
| |ASET_default
| |ASET tip

Select a cell:
1| Node# | DOF | Accel |
123
1

123
123
123
123
123
123
123
123
123
123
123
123

[Culy RN eSS Wy (ST QN ENDR B EWRY o

123

_Cancel |

Last Modified: 1/8/99

Action set to ‘Shw ASET’

Listbox shaving existing ASETS.
Selecting an ASET sk the accelerometer
locations and DOF in the current wigort.

Spreadsheet which shie the nodes that are
members of the ASET and the corresponding
DOF and accelerometer numbers. A single ce
or a range of cells may be selected from this
spreadsheet; the corresponding acceleromete
marlkers in the vierport will be highlighted

in orange.

Closes the ‘Create/Modify ASET’
form.
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2.3.5¢Action: Delete ASET

The ‘Delete ASET’ action deletes th&HRAN group and field associated with the selected
ASET. Any curnwes contained in the group are deleted; nodes associated with the group are not
deleted. The form and actions arewshdelaw.

Action: Delete ASET Action set to ‘Delete ASET’

SItASETtdIt: . . .
cree o et Listbox shaving existing ASETS.
JASET Tst t Selecting an ASET shs the accel-

| [ASET_default erometer locations and DOF in the
' current vievport.

Upon selection, the ASET selected in the
listbox abwe is deleted (i.e., theAPRAN
group, the RTRAN field, and ap curwes
contained in the group are deleted from
the database).

Closes the ‘Create/Modify ASET’
form.

‘ Cancel |<
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2.4«Create/Modify Stick Model

After an ASET has been created using ‘Create/Modify ASET’, the user is ready to define the
connectwity between the accelerometers in a ‘stick model’. This ‘stick model’ loo&salikel-

eton model of the full FEM, and is used strictly for visualizing reduced FEM modal results and
modal test results. The ‘Create/Modify Stick Model’ formalaan analyst to quickly “connect
the dots” between accelerometers to create/modify the stick model.

Single elements or “sticks” in a stick model IAQT are represented using a parametric cubic
curve. The cure is merely a booldeper; after the stick element is createdCT uses the cues
end point XYZ information to determine which accelerometers the stick connects.

The ‘Create/Modify Stick Model’ form has three actions: Add ‘Sticks’, ReariSticks’, and

Shaw ‘Sticks’. In order for a user to be able to rema cure from an ASETthe cure must be
posted to the current wigoort. For this reason, when the useite the ‘Create/Modify Stick

Model’ form, a varning message is posted that informs the user that the current groupvnay ha
changed. This is, of course, not serious,itbcan be annong to a user to ha the current

group changed and not kmat.

With the first release, if the useanted to viev just the stick model without the full FEM in the
viewport, he vould hare to go to the Group/Post form and post just the ASET group of interest to
the viavport. In the ngt major release, this type of display should alable from the ‘Create/
Modify Stick Model’ form.

The actions on the ‘Create/Modify Stick Model’ form and their corresponding selections are dis-
cussed in the sections that follo

All commands that create/modify/delete ceg\vthe associated impact on groups are recorded to
the session file during éACT session. When replaying the session figegkin mind that if

curves created during the original session stilbein the database, you will be prompted to
allow duplicate cures to &ist. The user should be cautious when replaying session files and
should carefully interragte the resulting cues, groups, and fields in the database before pro-
ceeding.
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2.4.1«Action: Add ‘Sticks’

The ‘Add Sticks’ action allws the analyst to quickly “connect the dots” between accelerometer
locations to created theadkton model for results visualization. The form isvehdelav and
actions are discussed.

Action set to Add Sticks'.

| Action: Add "Sticks” |

| to which ASET:
M[ASET aset_ddetails
| |ASET_comp1

| |ASET_default

Listbox shaving existing ASETSs.
Selecting an ASET sk the accel-
erometer locations, DOQB&Nd stick
model in the current weport; a typical
viewport display is shen on the net

page.
Toggle to turn on(detult)/off curve labels.

| I Stick Labels

[T Auto Execute \
Accel 1:

When Auto Excute toggle is selected,
sticks are automatically added to ASET
as soon as the select datadmbelav

are populated.

Accel 2

Add to Model Select data bms that aller the user to

select nodes that are in the ASET to
define end point 1 and end point 2 of the
stick element (cum).

When AutoExcute is not selected,
selection of Add to Model’ creates the
stick element.

f

Cancel | [

Last Modified: 1/8/99 27
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form.
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As “stick elements” are added for the stick model of a particular ABi&fare posted to the
current vievport. Stick element labels are on, byaldf, and are posted in yeNcas shwn in
the typical vievport display bela.
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2.4.2+Action: Remwae ‘Sticks’

The ‘Remae Sticks’ action allavs the analyst to delete stick elements from the stick model of
the selected ASE'When the user selects the ‘Ramadticks’ action, the currently selected
ASET is posted to the wigort; upon &iting the form, ACT issues a arning message that the
current group and/or posted groups mayehehanged. The form is shio belav and actions are
discussed.

| Adtion:  Remove "Sticks” ||| <= Action set to ‘Remue Sticks'.

| from which ASET:
| |ASET _default

Listbox shaving existing ASETSs.

| |ASET_rigidbd =

J, Selecting an ASET sk the accel-

1= i= erometer locations, DOQRNd stick model
in the current vierport.

| |7 Stick Labels

< Toggle to turn on(detult)/off curve labels.

7 Auto Execute
| [Seloct - stick(s)": When Auto Eecute toggle is selected,

: sticks are automatically deleted from the
selected ASET as soon as the select data

box belav is populated.

Remove from Model

Select data box that alls the user to
select cures that are in the ASET

When AutoExcute is not selected,
selection of ‘Remee from Model’ deletes
the selected cue/stick element.

Cancel |

- Closes the ‘Create/Modify Stick Model’
form.
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2.4.3+Action: Shw ‘Sticks’

The Shaev ‘Sticks’ action displays the connegty data (in accelerometer numbers) for each
‘stick’ in the stick model in tablular form. No changes to the data can be made from this form.

| Adction: Show “Sticks” Action set to ‘Shw Sticks’.
| for which ASET:
Listbox shaving existing ASETS.

igg—;’i;ﬁ"'t Selecting an ASET shs the accel-
= erometer locations, DOQB&Nd stick model
in the current vigport.

[ |

Toggle to turn on(deiult)/off curve labels.

| W Stick Labels =

Select a cell: .. . .
Connectvity table shaving stick #s

Stick# | Accel | (which are’also cuerlabels) ersus
16 2 the associated accelerometer #1 and
17 = accelerometer #2 for that ‘stick’. Selectior
e T of data in the ‘Stick#' column causes
the selected sticks to be hightlighted in
= i orange in the vigport. Selection of
20 data in the accelerometer columns causes
97 g the selected accelerometers to be
o9 = highlighted in orange in the wigort.

30
31
32
33
42
43
44

45 Scroll bars shift right/left and up/dm
to allow viewing of all data.

Data may not be modified from this form.

Cancel | Closes the ‘Create/Modify Stick Model’
form.
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2.5°Run FUllFEM/ASET Job

After the analyst has created an ASET and a stick model, xhstep in the Pre&st process is

to analytically determine the adeqyanxf that ASET for capturing the desired modes during the
modal surey test. The ‘Run FUllFEM/ASET Job’ form prepares and submitAaTRAN deck
that calculates frequendifferences and a cross-orthogonality matrix between the full FEM
results (which were created under ‘Run FullFEM Job’) and the ASET results.

Prior to selectingApply’ on the ‘Run FUullFEM/ASET Job’ form, the user mustéareated and
analyzed the full FEM using ‘Run FullFEM Job'. If this fornaswnot used to create/run the full
FEM deck, then the file containing the full FEM results as DMI entries wilbast,@nd ACT
will return an error to the user

Upon selecting ‘Run FUllFEM/ASET Job’ from thACT menu, the form belwois displayed.
Actions initiated by the user on the form are briefly describedibelo

Upon selection, the ‘Select FUllFEM BDF’
button displays the ‘Select File’ form where
the user can select theASTRAN deck

| NOTE: created in the ATRAN Analysis form.
MASTRAN BDF selected below |
| must reflect the current FEM,

: ) Listbox shaving existing ASETS.
and it must have already been Selecting an ASET shws the accel-
| analyzed using the TACT form,/" | erometer locations and DOF in the
| "Run FullFEM Job'! current vievport.

Select FullFEM BDF Toggles on(Delult)/off

. ) the automatic submission

[~SET all Analysis Manager
| |ASET default

ASET_tip Upon selection Apply’ creates a directory

where the ASET results will be stored, modifies a
copy of the selected BDF to include DMAP that

ﬁL' will calculate frequengdifferences and the cross-
| _Submit Job Naw | orthogonality between the full FEM and ASET
results. Job is automatically submitted if the ‘Subm

Job Nav’ toggle is on.
Apply | Cancel

Closes the form without
executing ay commands.
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When the analyst selec&sgply’ on the ‘Run FUllFEM/ASET Job’ form, the follang actions
are performed byACT:

» A directory for holding that ASE¥'results is created if it does not alreaxigte

* The selected NSTRAN deck is copied into this directory

* The copy of the deck is modified to include the DMAP bel(DMAP is customized for the
selected ASE;Tas opposed to the dumnASET_1st_try’ in the xample DMAP).

<

$A2- ASSIGN SNTEMENT INSERTED BYACT

$ FILE W/ SDRED FREQ DETAS & X-ORTHOG MARICES

ASSIGN OUTPUT4 = ‘ASET_1st_#45’, UNIT = 15, DELETE, FORM=FORMRED
$ FILE W/ SDRED FREQS & REDUCED EIGENVEORS

ASSIGN OUTPUT4 = ‘ASET_1st_#46’, UNIT = 16, DELETE, FORM=FORMRED
<

$ Direct Bxt Input for Fle Management Section

$ Normal Modes Analysis, Database

SOL 103

TIME 1000

$ Direct Bxt Input for Executive Corat
<

$A2- AITER INSERTED BYACT TO CALCULAE X-ORTHOG & FREQ DEIAS, & DUMP
REDUCED EIGS

$

COMPILE SEMODES SOUIN=MSCSOU NOREF NOLIST
ALTER 'CALL SUPER3

$ Arst, read in full FEM eigrvalues

DMIIN DMI,DMINDX/FULLEIG,PHGE,,,,,,,/ $

LAMX, ,LAMA/ASETEIG/-1$

$ Calculate fequency pexent diferences

ADD ASETEIG,FULLEIG/EIGDETA/1./-1./0 $

ADD EIGDELTA,FULLEIG/PCNTDIFF/1./1./12 $

$ Write out full FEM, ASET eigmalues + pecent diferences
MATPRN PCNTDIFE,, /| $

OUTPUT4 FULLEIG,,,,//0/15/0/ $ Full FEM esgvalues
OUTPUT4 ASETEIG,,,,//0/15/0/ $ ASET FEMesiglues
OUTPUT4 PCNTDIFEF,,//0/15/0/ $ Brcent dif between

$ Then, ead in full FEM eigrnvectos and calculate ass-orthg
SMPYAD PHGEMGG,PHG,,,/OCHK/3/1/1/1/1/0/0 $

$ Write out coss-orthgonality matrix

MATPRN OCHK,,,, I/ $

OUTPUT4 OCHK,,,,//0/15/0/ $

$ Transform A-set e@wvectoss to basic coat system
UMERGE1 USEPHA,,,/PHAG/'G'I'A'I'O'/1$
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VECPLO PHAG,BGPDTS,EQEXINS,CSTMS,CASES,,,/BBAC/0/0/1
UPARTN USEPHAGBSC/PHAABSC,PHABSC,,'G''AI'O’/1$

$ Write out eigrvalues, eigrvectos + mass

OUTPUT4 ASETEIG,,,,//0/16/0/ $ ASET FEMesiglues

OUTPUT4 PHAABSC,,,,//0/16/0/ $

OUTPUT4 MAA,,,,//0/16/0/ $

$

$ END OF ADER

$

<
D

 ASETI1 cards are added to thdkbdata deck which represent the accelerometer.DOF
 If the ‘Submit Job Ne’ toggle is on, the RSTRAN job is automatically submitted using
Analysis Manager

The DMAP performs the frequepndifference and cross-orthogonality matrix calculations, and
writes these results to an OUTPUTA4 file ending with a “.f15fixsufThe reduced mass matrix
and the ASET eigesalues and eigerctors are written to an OUTPUT4 file ending with a “.f16”
suffix. The correlation results can bewid easily by selecting ‘Modealrs & Correlation’

under the “Wiew Results:’ section of theACT main menu. ASET mode shape animations can
be viaved by selectingAnimate Mode Shapes’ under theew Results:’ section of ACT.

These tw modules will be discussed foling the presentation of Posédt modules.

Once the analyst and test engineesehgettled on the accelerometer DOF and locations, the ana-
lyst is ready toxport the analytical predictions to the test engineer
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2.6°Export ASET UFF

The ‘Export ASET UFF’ form xports ASET models and results to a UFF file ending in a
“.UFF” suffix for the test engineegand it also prepares a file called ‘anim.aset’ whis&T
uses for animating stick model results. The form and actvaikble are described b&lo

Listbox shaving existing ASETS.
Selecting an ASET s the accel-

| ASET to Export: erometer locations, DOENd stick model
| |ASET_default in the current vie/port.

| |ASET_wings

1N

Select data types to export:

Toggle (on by defult) to signal user desire

to have TACT animation file created. This
file can also be created from within the

=%, ‘Animate Mode Shapes’ form.

7 UB2 - Stick Model ~g

I~ U55 - Eigenvectors =

I~ Animation Files <

[T U15 - Accel Locations

Toggles (on by detult) to signal which type
of data to gport to UFF

[~ U247 & U252 — Mass <™

Upon selection, thexestence of results files
Is checled, and selected data igerted if
it exists.

Cancel

Closes the form.

Upon selectingApply’, TACT performs the follwing actions:

» Backs up the “.UFF” file if it alreadyxests in the ASETS directory

 If either of Animation Files’ or ‘U55 - Eigevectors’ is toggled on, therATT checks to see
if the “.f16” results file gists from the ‘Run FUllFEM/ASET Job’ process. If the file does not
exists, TACT issues an error

* The UFF file is written (assuming one of the UFF data types were selected) to thas ASET’
directory; TACT automatically assigns the usksfined accelerometer numbers which are
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extracted from the ASEE corresponding FEM field.

» The file ‘anim.aset’ is written and contains the accelerometer locations and modal results in a
format that is quick for RTRAN to process during an animation; a corresponding file called
‘anim.test’ will be created when test results are imported.

After the analytical predictions @ been read into the test engineers saiéwit will be possible

for the test engineer and the analysts toerskme quick preliminary assessments about the test
results in real time. After the test has concluded, the test engineer will post process the modal
suney results, and>gort a UFF file. Then the Posedt correlation aatities beyin for the ana-

lyst.
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3+Post-Test Modules

3.1<Post-Test Process

Once the modal suey has been completed, the test engineer will post process the results, and
deliver the results to the analyst. Assuming the test results arecoeieebe alid, the analyst

then bgins the process of modifying the FEM so that the analytical results match the test results.
Normally, changes to the FEM are made incrementalig the déct of a particular FEM modi-
fication on the correlation ivaluated after each change.

There are seeral criteria sailable for determining the adeqyaaf correlation during the FEM
updating and assessmentatgi Normally, simple frequengcdeltas or percent dérences are
used to assess eigatues, and the alleable percent diérence for a particular mode is normally
smaller for the primary modes and higher for higher order modesssess mode shapes, a
cross-orthogonality criteria or Modal Assurance Criteria 3JAre common choices to deter-
mine hav well the finite element model predictions matched the test dattats initial

release of ACT, only frequeng percent diierences and cross-orthogonality check are imple-
mented. The cross-orthogonality calculation between the tesveaers and reduced FEM
results is bele:

[CDTEST} ' [M ASET} [CDASET} = [54

where®, in both cases, contains analysis mass-normalizedvagms, My\seT is the analytical
mass matrix, and, is the cross-orthogonality matrix. st and®aset represent the same
mode shapes, theéy will approach the identity matrix ACT males this calculation in AS-
TRAN (using DMAP) on reduced FEM (A-set) sized matrices.

The net sections will describe the 2 modules AT that aid the analyst during PostsT eal-
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uation. These modules are simon the ACT menu bela.

TRCT

Pre-Test:

Fun FullFEM Job
CreatesModify ASET
CreatesModify Stick Model
Fun FullFEMAASET Job

Export RSET UFF Post-Est
TACT
Pozt-Test:
L/ Modules
Import Test UFF

Fun ASETATEST Job

View Results:
Mode Pairs & Correlation

Animated Mode Shapes

TACT Help
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3.2¢Import Test UFF

The ‘Import Test UFF’ form imports test results (U15, U82, U55) in a UFF file ending in a
“.UFF” suffix. If selected, it then creates “anim.test”, the animation file used\By,Tand
“test.dmi”, the results carerted to DMI MASTRAN card entries for use in lateASTRAN
analyses. The form and actiona#able are described b&lo

Upon selection, the ‘Select TEST UFile’
button displays the ‘Select File’ form.

Select TEST UFile

: : ) : Listbox shaving existing ASETS.

& Associate to which ASET: Selecting an ASET sk the accel-
erometer locations, DQENd stick model
| |ASET_comp1 in the current vigport.

| |ASET_default :

| |ASET rigidbd T .

ASET_:?r:gs Y Toggle indicating whether “anim.test”, a
r— file used by ACT for mode shape animation
should be created (on by deift).

Select TEST files to create;

Toggle indicating whether DMI cards
containing test results should be created.

™ Animation File

/ Toggle indicating whether test data should

I~ DMI BDF Entries automatically be transformed to match the
-

analysis model.

o~ Upon selection, ACT reads in test results,
| ™ Auto-match TEST to ASE makes sure that the test data is in the same
coordinate system and orientation as the

analysis model, andkports the selected files.

Apply Cancel

~ Closes the form.

Upon selectingApply’, TACT performs the follewing actions:

* Opens the file selected on the ‘Select File’ form, arifies that it is a UFF file.

» Checks to mak sure that the directory for the selected ASK$ts.

» Looks up the node # - accelerometer # mapping from the FEM field. If the accelerometer
numbers were changed by the test engjriben the analyst needs to bo back into ‘Create/
Modify ASET’ and update the accelerometer numbers prior to importing test results.
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» The test results are then reordered so thgtdhein the same order as the analysis results.

« If the ‘Auto-match’ toggle is selected, the test results are then scaled so that the units are the
same between the test and analysis results. Scaling is performed based on the distance from
the origin to the first accelerometer/node pair in the ASEEM field (ACT werifies that
this pair is not located at the origin first).

 If the ‘Auto-match’ toggle is selected, the test results are then rotated/translated so that the
test results are aligned with the analysis results; this step is included in case teasdata w
recorded in a diérent coordinate system from the analysis data. The translation/rotation is
performed based on analysis and test “lines” that run between the dirstt@lerometer/
node pairs in the ASES'FEM field. The “lines” are translated so that the first endpoint is on
the origin. Then the analysis “line” is rotated so that it s aligned with the X axis; these angles
are stored so that the “line” can be rotated backdmitginal position. Ne the test “line” is
rotated to align with the X axis, and then all geometry is rotated back and translated back to
its original position.

 If the ‘Animation File’ toggle is selected, the file ‘anim.test’ is written. This file contains the
accelerometer locations and modal results in a format that is quicKTeRAN to process
during an animation; a corresponding file called ‘anim.as&$’ eveated when analysis results
were &ported.

 If the ‘DMI BDF Entries’ toggle is selected, the file ‘test.dmi’ is written. This file contains
test eigevalue and eigarector results on DMIddk data card entries for use iMRNTRAN
correlation calculation runs.
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3.3*Run ASET/Test Db

After the analyst has imported the test results, tlestep in the Poste€Bt process is to calcu-

late the correlation between the test results and the current FEM. Each time the analyst modifies
the FEM to imprege correlation, he needs to recreate tA&MNRAN deck using the Analysis

form in FATRAN, and then bring up the ‘Run ASEESt Job’ form in ACT. The ‘Run ASET/

Test Job’ form prepares and submitsASYRAN deck that calculates frequerdifferences and

a cross-orthogonality matrix between the test and the ASET results. This step in thesPost-T
process is repeated numerous times until acceptable correlation for the modes of interest are
achieved.

Prior to selectingApply’ on the ‘Run ASET/&st Job’ form, the user mustMearecreated the
NASTRAN deck if aiy changes to the FEM were made. If this BDF is not updated, then changes
to the model will not be included in theASTRAN analysis. Upon selecting ‘Run ASEEAE

Job’ from the ACT menu, the form belois displayed. Actions initiated by the user on the form
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are briefly described beto

| NOTE:

If you have modified the FEM, |
you must recreate the BDF using
“Analysis:Analysis Deck” pick

in PATRAN before continuing.

| |ASET_default
| [ASET tip

| M Submit Job Now

Apply Cancel

Upon selection, the ‘Select FUllFEM BDF’
button displays the ‘Select File’ form where
the user can select thedASTRAN deck
created in the ATRAN Analysis form.

Listbox shaving existing ASETS.
Selecting an ASET sk the accel-
erometer locations and DOF in the
current vigvport.

Toggles on(Dedult)/off

the automatic submission
of the NASTRAN job using
Analysis Manager

Upon selection Apply’ modifies a cop of the
selected BDF to include DMAP that will calculat
frequeng differences and the cross-orthogonalit
between the test and ASET results. The job is
automatically submitted if the ‘Submit Job Wo
toggle is on.

Closes the form without

executing ag commands.

On ‘Apply’, the following actions are performed bATT:

A directory for holding that ASEE'results is created if it does not alreaxigte
The selected NSTRAN deck is copied into this directory

The coyy of the deck is modified to include the DMAP bhelfcustomized for the selected
ASET, as opposed to the dumnASET _1st _try’ in the @ample DMAP).

[N

$A3- ASSIGN SNTEMENT INSERTED BYACT

$ FILE W/ SDRED FREQS & REDUCED EIGENVEORS & REDUCED MASS
ASSIGN OUTPUT4 = ‘ASET_1st_#i46’, UNIT = 16, DELETE, FORM=FORMAED
$ FILE W/ SDRED FREQ DETAS & X-ORTHOG MARICES

ASSIGN OUTPUT4 = ‘ASET_1st_#id7’, UNIT = 17, DELETE, FORM=FORMA ED
%

$ Normal Modes Analysis, Database
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SOL 103
TIME 1000
%

$A3- ALTER INSERTED BYALT TO CALCULAE X-ORTHOG & FREQ DEIAS, & DUMP
REDUCED EIGS

$

COMPILE SEMODES SOUIN=MSCSOU NOREF NOLIST

$ Hrst, read in test eigrnvalues and test FEM edgvectos and calculate &quency deltas
ALTER 'CALL SUPER3

$ Hrst, read in ‘Bst eigrvalues + eigrvectos

DMIIN DMI,DMINDX/TESTEIG,PHT,,,,.,/ $

LAMX, ,LAMA/ASETEIG/-1$

$ Calculate fequency peent diferences

ADD ASETEIG, TESTEIG/EIGDHR/1./-1./0 $

ADD EIGDELTA, TESTEIG/PCNTDIFF/1./1./12 $

$ Write out €st, ASET eigmalues + pecent diferences

MATPRN PCNTDIFE,, I/ $

OUTPUTA4 TESTEIG,,,,//0/17/0/ #&t eig¢rvalues

OUTPUT4 ASETEIG,,,//0/17/0/ $ ASET FEMesiglues

OUTPUT4 PCNTDIFE,,//0/17/0/ $ Brcent dif between

$ Then, calculate oss-orthg

SMPYAD PHTMAA,PHT,,/MSF2/3/1/1/1/1/0/0 $ CALCUOA MODAL SCALE RCTORS
DIAGONAL MSF2/MSF/'SQARE’/0.5 $

TRNSP PHT/PHTT $

SOLWVE MSEPHTT/PTNT/@ FORM MASS NORMALIZED TEST EIGENVBERIS
TRNSP PTNT/PHTN $

SMPYAD PHTN,MAA,PHA,,,/OCHK/3/1/1/1/1/0/0 $CALCULRA X-ORTHOG"

$ Write out coss-orthgonality matrix

MATPRN OCHK,,,, I/ $

OUTPUT4 OCHK,,,,//0/17/0/ $

$ Transform A-set e@wvectoss to basic coat system

UMERGE1 USE,PHA,,/PHAGI'GI'A'I'O'/1$

VECPLO PHAG,BGPDTS,EQEXINS,CSTMS,CASES,,,/BBAC/0/0/1
UPARTN USE,PHAGBSC/PHAABSC,PH2BSC,,/'G'I'AI'O'/1$

$ Write out eigrvalues, eigrvectos + mass

OUTPUT4 ASETEIG,,,,//0/16/0/ $ ASET FEMesiglues

OUTPUT4 PHAABSC,,,,//0/16/0/ $

OUTPUT4 MAA,,,,//0/16/0/ $

$

$ END OF ADER

$

3 ")

 ASETI1 cards are added to thdkbdata deck which represent the accelerometer.DOF
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» DMI cards containing the test results are added touhedata deck.
o If the ‘Submit Job N@’ toggle is on, the NSTRAN job is automatically submitted using
Analysis Manager

The DMAP performs the frequendifference and cross-orthogonality matrix calculations, and
writes these results to an OUTPUT4 file ending with a “.f17fixsufThe reduced analytical
mass matrix and the ASET eigatues and eigerctors are written to an OUTPUT4 file ending
with a “.f16” sufix. The correlation results can bewsd easily by selecting ‘Modeais &
Correlation’ under the ‘w Results:’ section of theAICT main menu. ASET and test mode
shape animations can bewied by selecting&nimate Mode Shapes’ under theéw Results:’
section of ACT. These tw modules will be discussed in thexheection.
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4¢'\/iew Results’ Modules

4.1+Results Bst-processing

Any time the analyst wishes toview modal results where the ASET model results are com-
pared to either the full FEM or test results, the same basic capabilities are needed. These results
post-processing features arepded in the ‘\few Results’ section of ACT.

%

There are tw aspects to veewing results during a correlation aaty. The first is actually vig-

ing and post-processing the frequgpercent diference and cross-orthogonality calculations.

By default, NASTRAN assumes that the modes in the DMI entries for either the full FEM or the
test results are ordered so thattpair sequentially with the calculated reduced FEM results.
This may not be true, andATT provides the user with the ability to manipulate mode pairs.
TACT also has arAuto Rair’ capability which calculates which modes formdlig mode pairs
based on user defined thresholds.

The second part of veewing modal results is to actually wehe animated mode shapeACT

currently ofers five different ways of displaying animated mode shape results, which include
analysis and test results side-by-side, analysis and test resultsdand an animation of the
difference between analysis and test results. All animation parameters can be modified during an
animation or while stepping through an animation.

In the first seeral iterations of trying to determine where the finite element model should be
changed or updated to better reflect test data, most analysts use visual inspection of the mode
shapes in conjunction with the correlation calculations. TleéWew Results’ modules in

TACT are intended to pvae a set of core tools for performing this function. Once the analyst
understands which parameters in his FEM angrdyithe behaor of certain modes, a sensity

or optimization analysis (minimize the fdifence between a test and analysis mode shape by
varying some parametesuch as a plate thickness or springratgs) might be used to fine tune

the correlation. This adwnced functionality is on the list of desired features for future releases
of TACT.
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The net sections will describe the owView Results’ modules which are stwo on the ACT
menu belo.

TRCT

Pre-Test:
Fun FullFEM Job
CreatesModify ASET
CreatesModify Stick Model
Fun FullFEMAASET Job
Export ASET UFF

, Post-Test:
Import Test UFF

Run ASET/TEST Job View Results
TACT
View Results: MOdU'GS

Mode Pairs & Correlation

Animated Mode Shapes

TACT Help
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4.2*Mode Rairs & Corr elation

The ‘Mode Rirs & Correlation’ form in ACT provides the user with a single place to manipu-
late mode pairs and wiethe efect on the frequerygpercent difierences and cross-orthogonality

matrix.

After selecting ‘Mode Rirs & Correlation’ from the ACT menu, the form beleappears; this is
where the user defines what results sets he/she wishesktevith. Actions on the form are

described belw.

Define Mode Pairs for...

| Full FEM Results — |

| Results for which ASET:

Action button which toggles between ‘Full
FEM Results’ and ‘@st Results’.

Listbox shaving existing ASETSs that also
have a results file of the type selectedaho
‘Full FEM Results’ results files end in a “.f15’
suffix and ‘Test Results’ files end in a “.f17”.
Selecting an ASET sk the accel-

erometer locations, DQ&Nd stick model

in the current vig/port.

Upon selection, ACT reads in the results file
and the appropriate “mode_pairs” file and
displays the results on another form.

Closes this form.

Upon selecting theApply’ button, TACT performs the follwing actions:

 The selected OUTPUTA4 results file is read in. If the action is set to ‘Full FEM Results’, then
the results file will end in a “.f15” sfik; if the action is “Bst Results’ then the file ends in a

“f17" suffix.

» The appropriate mode pair file is read in. If the action is set to ‘Full FEM Results’, then the

mode pair file will end in a “.full.mode_pairs” $uxt if the action is “Bst Results’ then the

file ends in a “.test. mode_pairs” 8xf If the file does notxast, then it is created with sequen-
tially created mode pairs.

Once the results kka been read in, the results are displayed on the ‘Maule & Correlation -
Review Results’ form, which is discussed in the fallog sections.
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4.2.1-Action: ‘Modify Mode Rirs’

When the ‘Mode BRirs & Correlation - Raew Results’ form is displayed, the action is initially
set to ‘Modify Mode Rirs’. The form and user selections are describedvoelo

Generates axéreport of this form:

‘Modify Mode
Pairs’
Modify Mode Pairs o= | Print to File
Pair # Full M# — Hz ASET M#& - Hz % Diff Diagonal Max Off-Diag
1- 710 _ 0.13% 0.9999 0.0111
8.49 . 0.12% 1.0000 0.0052
16.95 10.16% 0.9643 0.2549
2999 24.11 8.14% 0.9907 0.1139
26.24 90.40 15.84% 0.9505 0.2549
s 331% 0.9907 0.1139
Any mode may™ | 34.18 35.31
be selected and 6461 66.50 2.92% 0.9958 0.0752
paired with ag
opposing mode. | 76.23 8- 104.14 36.62% 0.0001 0.8532
79.93 9- 10975 | 37.31% 0.7267 0.4753
10— 9598 10— 136.04 — | 41.73% 0.1563 08532

Auto—Pairl Undo | Exit Form |

Resets mode pairs Auto-pairs 1-step ‘Undo’.  Closes this
to sequential pairing. modes. form.

This form has the foll@ing features:

» The analyst quickly sees a summary of theveaiecross-orthogonality and frequgmer-
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cent diference results for the current mode pairing.

* The user can modify the mode pairs \ndiially by selecting indidual modes.

» The user can use th&uto-Pair’ function to hae TACT calculate the best mode pairings
based on usetefined thresholds which are sholater in this chapter

» The user can ‘Reset’ the mode pairs to the original sequential pairingstahan

e A l-step ‘Undo’ capability has been implemented for this form; this is in case of accidental
selection of the ‘Reset’ oAuto-Pair’ buttons.

* Any modification of the mode pairs atyatime causesACT to update the mode pairs file.
» A textreport can be printed to a file called ‘TXT_REPO&xx.mpair_list’, where 'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beingga This file is easily
imported into spreadsheet oo processing softave for inclusion in formal documenta-

tion.

The form is shavn agin belav; the mode pairs lva nav been modified by selecting thauto-
Pair’ button. In this @ample, the ASET did not capture full FEM modes 8,9.

Results for: Full FEM vs. ASET_bad_aset

Action: Modify Mode Pairs | Print to File |
Pair # Full M# - Hz ASET M# - Hz % Diff Diagonal Max Off-Diag A
1 1= 710 — | 1= 711 | 0.13% 0.0909 0.0111
2 3. 849 | 3. 850 | 0.12% 1.0000 0.0052
3 1_ 1695 | - 1867 | 10.16% 0.9643 0.0111
q 4- 2279 _'| 4- 2411 _'| 8.14% 0.0007 0.1139
5 5- 2624 | skp | NA NiA H/A
f 6- 3418 _'| 6- 2531 _'| 3.31% 0.0007 0.1139
7 7_ G461 _'| 7 _ 6650 _'| 2.02% 0.0058 0.0752
8 8- 7623 | skp | NA NiA H/A
9 9- 7993 | skp | NA NiA H/A
10 10- 9508 _'| g 10414 _'| 8.50% 0.8532 0.0752

Reset | Auto—Pair| Undo Exit Form |
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4.2.2+Action: ‘Reriew MODE FAIR Frequenyg %Diff’

The ‘Review MODE FAIR Frequeng %Diff’ action displays a table of percentfdiences
between modal frequencies based on the current mode pairs. The form and user selections are
described belw.

Generates axéreport of this form

Action set to

ReVIG\N Rg5ults for: Full FEM ws. ASET bad_aset

MODE FAIR

Frequen | Acti

%D?ff’ ¥ | ‘ Review MODE PAIR Frequency %Diff  — | Print to File

Full FE ASET FEM
.10 7.1
& .4 g.50
16.95 18.67
22.29 24.11
26.24 =
34.18 35.31
64.61 66.50
76.23 =
79.93 =
95.98

=0 ==00 (LN =R 7, - T O L

—
=]

Closes this form.

A text report can be printed to a file called ‘TXT_REPO&xx.mpair_freq’, where 'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beinyeck
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4.2.3*Action: ‘Reriew MODE FAIR X-orthogonality Matrix’

The ‘Review MODE FAIR X-orthogonality Matrix’ action displays the cross-orthogonality
matrix based on the current mode pairsvRand columns of the original cross-orthogonality

matrix that correspond to modes not selected in the current mode pairs are eliminated. The form

and user selections are describedwelo

Action set to

Generates axéreport of this form.

L

‘Review Besults for: Full FEM vs. ASET_bad_aset
MODE RAIR
X-orthogonality  |{ ... : : int to Fi
Matrix’ *  Review MODE PAIR X-orthogonality Matrix — I Print to File
Rows=Full FEM, Cols=ASET FEM - "Skipped” Modes not shown
: 1 2 3 | a | & 7 8
1 —1.9999 =0, 0002 0. 0053 0. 0000 0. 0000 0. 0000 0. 0000
2 0.0002 =1.0000 0. 0000 0.0045 00021 =0, 0001 0. 0003
3 -0.0111 0, 0000 -0.9643 0, 0001 —0.0001 =0, 0004 0, 0000
4 0.,0000 0, 0052 0, Qo000 0,2907 0.,1077 0, 000s 0.,0283
4] 0.0000 0.0017 0.0000 —-0.1139 0.9907 0.0052 0.0220
7 0.0000 =0. 0001 —0.0009 0.0003 -0.0052 0.9958 -0.0629
10 (g slalela] 0. 0003 0. 0000 =0, 0044 -0 0082 -0.0752 -0.58532
I~ i

Exit Forp

Closes this for

A text report can be printed to a file called ‘TXT_REPO&xx.mpair_ochk’, where 'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beinyeck
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4.2.4-Action: ‘Reriew ORIGINAL Frequeng %Diff’

The ‘Review ORIGINAL Frequeng %Diff’ action displays a table of percentfdiences
between modal frequencies based on the original sequential mode pairs. The form and user
selections are described belo

Generates axéreport of this form:

Action set to

‘Review
ORIGINAL ™~ \
Frequenyg | Actiot: Review ORIGINAL Frequency %Diff  —i | Print to File |
%Diff’
Full FEM ASET FEM | % Diff [ A
1 7.0 7211 0.13 %
2 .49 .50 0.12 %
3 16.95 18.67 10.16 %
4q 22.29 24 .11 g8.14 %
5 26.24 30.40 15.84 %
(i] 34.18 35.31 3.31 &
7 64 .61 BE .50 2.92 %
8 76.23 104.14 36.62 %
9 79.93 109.79 37.31 %
10 95 .93 136 .04 41 .73 %
v
I~ i
Exit Form |

)

Closes this form.

A text report can be printed to a file called ‘TXT_REPO&xx.orig_freq’, where 'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beinyetk
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4.2 .5°Action: ‘Reriew ORIGINAL X-orthogonality Matrix’

The ‘Review ORIGINAL X-orthogonality Matrix’ action displays the cross-orthogonality matrix
based on the original sequential mode pairs. This matrix is identical to the OCHK matrix printed
out in the MASTRAN “.f06” file from the ‘Run ASET/&st Job’ analysis. The form and user
selections are described belo

Generates axéreport of this form.

Action set to
‘Review
ORIGINAL
X-orthogonality
Matrix’

| Results for: Full FEM vs. ASET_bad_aset

Action:  Review ORIGINAL X—orthogonality Matrix —i | Print to File

Rows=Full FEM Mode #s, Columns=ASET Mode #s
] 1 2 a | a4

1
2
3
4
3
[}
7
8
9

—
=

A text report can be printed to a file called ‘'TXT_REPORxx.orig_ochk’, where "'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beinyeck
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4.2.6°Action: Auto-Pair Settings’

The Auto-Pair Settings’ action alles the analyst to control theay TACT determines which
modes should be paired. The form and user selections ave bletw.

Generates axéreport of this form

Action set to

‘Auto-Pair
Settings’
Action: Auto-Pair Settings Print to File
Two modes will be considered “paired’ if they have a:
Slide setting | 1%
for frequeny 20

. N ] JR
percent dlﬂ:erenc ! | Frequency % difference less than...

diagonal terms, and
off-diagonal terms |
of the cross-
orthogonallty matrIX: |Diagonal on x-orthogonality matrix greater than...
to use when assessi{ng
candidate mode  }| ,

pairs. 20
. Off-diagonal on x-orthogonality matrix less than...

Initial Correlation Yalues

Final Correlation Values

Two pre-set
combinations of
the slide toggless
Initial correlation
sets slides to 20%,
.80 diagonal, .20 édiagonal, and
Final correlation sets slides to 5%,
.95 diagonal, and .05 fefliagonal.

Auto-Pair | Exit Form |

Auto-pairs Closes this
modes. form.
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When the Auto-Pair’ button is selected ACT scans all the modes to determine the best pairs.
TACT works on either the full FEM or test modes, and scans the ASET modes to find the ASET
mode with the lagest corresponding cross-orthogonality matetue. ACT then checks to

make sure this &lue is abwe the ‘Diagonal on x-orthogonality matrix’ setting. ThexCIT

checks the frequeggercent diference for this pajland maks sure that it is less than the ‘Fre-
gueny % difference’ setting. An initial mode pairing is made for all full FEM or test modes
based on these bacriteria. Then, ACT checks the ddiagonal terms of the cross-orthogonality
matrix for those ASET modes that are included in the initial mode pairing, aresrmate that
the maximum dtdiagonal is less than the ‘2diagonal on x-orthogonality matrix’ setting.
Finally, the ‘Modify Mode Rirs’, ‘MODE FAIR Frequenyg %Diff’, and ‘MODE RAIR X-
orthogonality Matrix’ forms are updated to reflect thevmeode pairs, and the
“.xxxx.mode_pairs” file is updated.

A text report can be printed to a file called ‘TXT_REPORxx.auto_pair’, where 'xxxx’ is
replaced by either ‘full’ or ‘test’ depending on the result beinyeck
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4.3*Animated Mode Shapes

The ‘Animated Mode Shapes’ function iIATT uses a separate wigort (named “Stick Model
Animation”) and a single form for controlling animations. Upon enteringAherfated Mode
Shapes’ form, the user can select which ASET to animate, and the stick model and D&B mark
for that ASET are updated in the Animationwpmrt. The form and the wigort at this point

are shan belaw.

List box Sh@Ving Select ASET to animate:

existing ASETs. \ A
Selecting an ASET s | |ASET_bad_aset J
the accelerometer locations, |||A3ET-default 2

. - = P
DOF, and stick model in the | :
‘Stick Model Animation’ Import Animation Files | Upon selection, ACT

. reads animation date
viewport. from the files
‘anim.aset’ and

| ASET Modes: ‘anim.test’ for the
selected ASET TACT
then determines whic
viewing methods are
available based on th
data read in, and the
animation widgets
All animation widgets | _Ishit TEST 8ode 180deg are enabled.

are disabled until the

user selects the ‘Impo
Animation Files’ lutton
and the animation files
‘anim.aset’ and/or
‘anim.test’ hae been
successfully read in.

ASET Only = |

[T Show audeformed goom

[7 Show resuily tities

# Frames:

Current Frame/Step Frame

Closes this form and
deletes the “Stick
Model Animation”
viewport. The dummy

Amplitude =% model size

- node 100000000, which
is used duringASET/Test
Arination Dondral: Adjacent’ reSU|tS Viwing,

| vt A Swpisief | is also deleted.

Cancel
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= {est.db - Stick Model Animationr — ASET _aset fest] - Entity =« [ ]

#1,123
#2,123

*“é? 395

A10,123

#11,123

#12,123

Last Modified: 1/8/99 56



TACT Reference ManuaAnimated Mode Shapes

When the user selects the ‘Import Animation Filagtén, TACT performs the follwing
actions:

» If the file, ‘anim.aset’ is found in the selected AS&directorythe file is read in. If this file
was not found, then the code checks to see if the “.f16 Xitgse if this file &ists then the
code automatically calls the routines in the ‘Export ASET UFF’ form to create the ‘anim.aset’
file.
» If the file, ‘anim.test’ is found in the selected ASEirectorythe file is read in.
* The ‘.test.mode_pairs’ file is read in if ‘anim.teséswfound.
* The animation widgets are populated as fe#io
oIf ‘anim.aset’ was found, then the ASET mode listbox for tASET Only’ viewing
method is populated.
oIf ‘anim.test’ was also found, then the&3t mode listbox for the &6t Only’ vieving
method is populated, and the ASET amdtimode optionmenus and mode pair lisdsox
for the ASET/Test Adjacent’,ASET/Test Owerlay’ and ASET/Test Difference’ vieving
methods are populated.
* The animation widgets are enabled. If only ‘anim.ases Yound, then the only wieng
method that is enabled BKSET Only’. If ‘anim.test’ vas also found, then all wieng meth-
ods are enabled.
» The display in the vigport is changed to animation mode. The undeformed stick model for
the selected ASET is displayed in yalland the deformed shape for the first ASET mode is
shawvn in purple. Ttles are posted to the vigort.

Once the data has been imported, the user is readgitody@mating modal results. The anima-
tions are shen in the vievport, and the mouse may be used to rotate/zoom the model during
animations. The viging methods, animation widgets, andwpert displays for thearious
selections are discussed in thatrsections.
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4.3.1-Action: ASET Only’

The ASET Only’ viewing method animates the reduced FEM modal results on the stick model
for the selected ASETThe form and animation widgets arewhdelaw.

Action set toASET Only’.

Selection of this action
causes theASET Modes’

listbox to be posted to the form |
and animation of the current |

ASET mode continues.

Toggle (on by defult
controlling whether th
undeformed geometry is
posted to the vieport.

Toggle (on by defult)

titles are posted to the
viewport.

Current frame slide. This=— |
slide is continuously updated
during an animation. When

animation is stopped, user can |
move the current frame slide

to step through the frames./

Speed slide, datilts to &st.

Moving the slide tward ‘Slow’
adds a delay to each frame.
Decreasing the #frames also
increases animation speed.

Select ASET to animate:

| |ASET bad_aset
| |ASET_default 7]
1= i

Import Animation Files

ASET Only =

| ASET Modes:

1|2- 849Hz
13- 1696 Hz
1|4~ 2230Hz
1|5~ 2626Hz
|m

I SEE TERY Mode HHodey

7 Show undeformed geom

I~ Show results titles

controlling whether resuls ™

10

| #Frames:

4
I L1

| Current Frame/Step Frame

1% 50%
I JE

| Amplitude = % model size

Fast Slow

¥

| Speed

Animation Control:
~ Start * Stop / Step

List box shaving existing
ASETs. Selecting an ASE
purges animation data and
disables all animation
widgets until ‘Import
Animation Files’ has been
selected.

Listbox containing the
full list of ASET modes.
All modes found in the
NASTRAN analysis are
shawvn. Selection of a mo
changes which mode is
displayed in the vigport.

Test mode phase shift
toggle is disabled for
‘ASET Only’ viewing.

Controls # of frames use
to display a sinusoidal
animation.

Amplitude slide. By defult
the mode shape is scalec
have a max alue of 10%
of the stick model size.

Start/Stop animation switct
When stop is selected, use
may step through the fram:
using the current frame slic

Closes the form. Thisutton is disabled during an animation
and enabled when animation is stopped.
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A typical viewport display for theASET Only’ viewing method is shen belaw.

=| hsré2mod.db — Stick Model Animation - ASET 15t frv — Entity

Undeformed Stick Model
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4.3.2+Action: “Test Only’

The ‘Test Only’ viaving method animates the test modal results corresponding to the selected
ASET. The form and animation widgets arewhdelav.

List box shaving existing
ASETs. Selecting an ASE
purges animation data and

Select ASET to animate:

ET_bad_aset

| |ASET_default

Action set to “Bst Only’.

causes the ‘dst Modes’

Selection of this action \ Import Animation Files

listbox to be posted to the fornj TEST Only |
and animation of the current |
test mode continues.

| TEST Modes:

1|2- a78Hz
13- 14152
|4- 2547 Hz

Toggle (on by defult 1|5- 28.02Hz
controlling whether th® |F
undeformed geometry is
posted to the vigport.

_1Shift TEST Mode 180deg
| 7 Show undeformed geom
Toggle (on by defult)

controlling whether resulfs ] T Show results titles

titles are posted to the 10
viewport. |

| #Frames:

. . 4
Current frame slide. This=—3{1; p
Slld_e IS ConthOL!Sly updated Current Frame/Step Frame
during an animation. When || 1% 50%

animation is stopped, user can; 'A —— :
L | Amplitude = % model size
move the current frame slide |

IF
to step through the frames. || =

1 Speed

SpGEd Slide, dafilts to &st. Animation Control:
Moving the slide teard ‘Slov’ || © start 4 Stop / Step

adds a delay to each frame. |
Decreasing the #frames also | ﬁKLI
increases animation speed. [

disables all animation
widgets until ‘Import
Animation Files’ has been
selected.

Listbox containing the
full list of Test modes.
All modes imported
from the test are shan.
Selection of a mode
changes which mode is
displayed in the vigport.

Toggle (of by default) to
apply a 180 dgree phase
shift to the selected test
mode.

Controls # of frames use
to display a sinusoidal
animation.

Amplitude slide. By defult
the mode shape is scalec
have a max alue of 10%
of the stick model size.

Start/Stop animation switct
When stop is selected, use
may step through the fram:
using the current frame slic

Closes the form. Thisutton is disabled during an animation

and enabled when animation is stopped.
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A typical viewport display for the ‘€st Only’ viaving method is shen belaw.

TEST Mode 1 - 691 Hz
Undeformed Stick Model
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4.3.3*Action: ASET/Test Adjacent’

The ASET/Test Adjacent’ vizsing method animates the ASET and test modal resultsaas tw
separate models which arexho each other in the wgort. Animations are synchronized. The
form and animation widgets are sitobelawv.

List box shaving existing
ASETs. Selecting an ASE
purges animation data anc
disables all animation
widgets until ‘Import
Animation Files’ has been
selected.

Action set toASET/Test ]
Adjacent’. Selection of th¥ Select ASET to animate:
action causes the mode par |
switch to be posted to the fOymjj [ASET_bad_aset

and animation of the current \| {750 :
ASET and test modes continuy

Mode Rair switch. User can
either display ASET and _

test mode combinations to tNg || _ASEVTEST ~ Adjacent |
viewport based on mode pairS¥gpair modes based on:

or by selecting modes 1"\ Mode Pairs 4 User Select
individually. Form changes | ASET #:

based on selection.

Toggle (on by defult)
controlling whether the
undeformed geometry is
posted to the vieport.

Import Animation Files

ASET and test option-
menus which appear whe
the Mode Rir switch is
set to ‘User Select’. An
combination of ASET anc
test modes can be
displayed in the vigport
using these controls.

1- 710Hz 4

{TEST# - 691Hz

I Shift TEST Mode 180deg

N7 Show undeformed geom

Toggle (of by default) to

Toggle (on by defult)
controlling whether results
titles are posted to the
viewport.

Current frame slide. This

Speed slide, datlilts to &st.

Moving the slide tavard ‘Slow’

| #Frames:

| Current Frame/Step Frame

slide is continuously updated |
during an animation. When
animation is stopped, user car}
move the current frame slide
to step through the frames.

&~ Show results titles

10

1

1% 50%
|

Amplitude = % model size

Fast Slow
|
Y Speed

Animation Control:
~ Start “* Stop / Step

apply a 180 dgree phase
shift to the selected test
mode.

Controls # of frames us
to display a sinusoidal
animation.

Amplitude slide. By defult
the mode shape is scalec
have a max alue of 10%
of the stick model size.

Start/Stop animation switct

When stop is selected, use

adds a delay to each frame.
Decreasing the #frames also
increases animation speed.

Closes the form. Thisutton is disabled during an animation
and enabled when animation is stopped.

may step through the fram:
using the current frame slic
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A typical viewport display for theASET/Test Adjacent’ vieving method is shen belav. For

this vieving method, ACT creates/deletes Node 100,000,000 aayaf controlling the vie-

port focus.

il g

TEST Mode 1 - 691Hz
Undeformed Stick Model

= hsréZ2mod.db - Stick Model Animation - ASET Ist try - Entily | = [ ]
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4.3.4-Action: ASET/Test Owerlay’

The ASET/Test Owerlay’ viewing method animates the ASET and test modal resultscaseps
arate models which are yically overlaid in the vievport. Animations are synchronized. The
form and animation widgets are sitobelawv.

Action set toASET/Test
Overlay’. Selection of this
action causes the mode pajr

switch to be posted to the f&m | ASET bad gset

| |ASET _default

and animation of the current

ASET and test modes continu¥

Mode Rair switch. User ca
either display ASET and

test mode combinations to thw
viewport based on mode pairs
or by selecting modes
individually. Form changes
based on selection.

Toggle (on by defult)
controlling whether the
undeformed geometry is
posted to the vieport.

Toggle (on by defult)
controlling whether results
titles are posted to the
viewport.

slide is continuously updated
during an animation. When

move the current frame slide
to step through the frames.

Speed slide, datilts to &st.
Moving the slide tevard ‘Slov’
adds a delay to each frame.
Decreasing the #frames also
increases animation speed.

Closes the form. Thisutton is disabled during an animation

| ——
| # Frames:
Current frame slide. This=» || —
| Current Frame/Step Frame

| 1% 50%
animation is stopped, user can|

| Amplitude = % model size

Import Animation Files

ASET/TEST - Overlay i |

Pair modes based on:
4 Mode Pairs - User Select
Available mode pairs:

7 701, 6oinz
2: 2 849- 2, B/8Hz
3: 3 1696 - 3, 1415 Hz
| =

IShift TEST Mode 180deg

7 Show undeformed geom

I~ Show results titles

10

1

List box shaving existing
ASETs. Selecting an ASE
purges animation data and
disables all animation
widgets until ‘Import
Animation Files’ has been
selected.

Mode pair list box

which appears when

the Mode Rir switch is

set to ‘Mode Rirs’. Any
mode pair combination of
ASET and test modes can
be animated in the vigort
using these controls.

Toggle (of by default) to
apply a 180 dgree phase
shift to the selected test
mode.

Controls # of frames use
to display a sinusoidal
animation.

I T

Slow

Animation Control:
+ Start “ Stop / Step

Amplitude slide. By defuli
the mode shape is scalec
have a max alue of 10%
of the stick model size.

Start/Stop animation switcl
When stop is selected, use
may step through the fram
using the current frame slic

and enabled when animation is stopped.
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A typical viewport display for theASET/Test Owerlay’ viewing method is shen belawv.

TEST Mode 1 - 691Hz
Undeformed Stick Model

Last Modified: 1/8/99




TACT Reference ManuaAnimated Mode Shapes

4.3.5¢Action: ASET/Test Difference’

The ASET/Test Diference’ viaving method animates the fdifence between a selected ASET
and test mode. The form and animation widgets arersihelov.

Action set toASET/Test

Difference’. Selection of this
action causes the mode pa ]
switch to be posted to the fogm |
and animation of the dérence\ |

List box shaving existing
ASETs. Selecting an ASE”
purges animation data and

test modes continue.

Mode Rair switch. User ca
either display ASET and

test mode combinations to th¥
viewport based on mode pairs

or by selecting modes
individually. Form changes
based on selection.

Toggle (on by defult)
controlling whether the
undeformed geometry is
posted to the vigport.

Toggle (on by defult)
controlling whether results
titles are posted to the
viewport.

Current frame slide. Thig=—3» |
slide is continuously updated

during an animation. When

to step through the frames.

Speed slide, datllts to ast.

Moving the slide tevard ‘Slov’

ASET_baaset
between the current ASET any f fserqefaur

=

| ASET/TEST - Difference i |

| #Frames:

Pair modes based on:
“ Mode Pairs - User Select

Available mode pairs:

11, 710- 1, 691 Hz
{|2:2, B49- 2, B7BHz
J|3: 3. 1696 - 3, 14.15 Hz

| i=

_1Shift TEST Mode 180deg
7 Show undeformed geom

I~ Show results titles

10

1

|
Current Frame/Step Frame
| 1% 50%

animation is stopped, user can ||’y —

move the current frame slide

| Amplitude = % model size

Fast Slow
==
| Speed

Animation Control:
+ Start 4 Stop / Step

disables all animation
widgets until ‘Import
Animation Files’ has been
selected.

Mode pair list box

which appears when

the Mode Rir switch is

set to ‘Mode Rirs’. Any
mode pair combination of
ASET and test modes can
be animated in the vigort
using these controls.

Toggle (of by default) to
apply a 180 dgree phase
shift to the selected test
mode.

Controls # of frames usel(
to display a sinusoidal
animation.

Amplitude slide. By defult
the mode shape is scaled
have a max alue of 10%
of the stick model size.

Start/Stop animation switch
When stop is selected, use

adds a delay to each frame.
Decreasing the #frames also
increases animation speed.

Closes the form. Thisutton is disabled during an animation
and enabled when animation is stopped.

may step through the frame
using the current frame slid
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A typical viewport display for theASET/Test Diference’ vieving method is shen belav.

TEST Mode 3 - 14.15 Hz
Undeformed Stick Model
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5.1<Directory Structure

There is a tremendous amount of file input/outpulired in the normalbecution of ACT. To
prevent the user from ling to input file names and locations continuously throughadigion
of TACT, a directory structure and file naming eention are used for ganization of ACT
files.

TACT assumes that the user hasaited RTRAN from within the directory where theAlP-

RAN database that is being used is locatemt.ekample, if the RTRAN database ‘test.db’ were
located inside the directory ‘test.dirATT requires that the user change directories to ‘test.dir
before @ecuting RTRAN. PATRAN automatically writes its journal file andyaanalysis decks
created in theAnalysis’ form to this directory TACT then creates subdirectories for each ASET
created, and one for the ‘baseline full FEM’.job

The folloving example illustrates he these directories are created. Suppose that the user
brought up ‘test.db’ from ‘test.dir’, and then went to tAd RAN ‘Analysis’ form and created a
NASTRAN deck called ‘test.bdf When the usene@cutes the first step irACT, ‘Run FullFEM
Job’, TACT will then create a subdirectory inside ‘test.dir’ called ‘test’. Results from that full
FEM analysis will be stored inside that subdirectdxgxt, suppose the user create@dtWSETS,
one calledASET _1st _try’ and another calleASET _2nd_try’. When the user firstaxzutes

ary of the steps iInACT that require file output, the directoridSET 1st try’ and
‘ASET_2nd_try’. All results or ACT files associated with thesedASETS are stored in the
corresponding directory

All of the files that ACT generates and stores in each of these directories will be discussed in
the following section in detail.
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5.2¢Files Generated

The table belo identifies the files that are stored in the subdirectory corresponding to the base-

line full FEM joh
File Name Generated by Description
<jobname>bdf TACT Upon ecution of ‘Run FullFEM Job’, the orig

nal BDF located at the main directoryééis

copied into the full FEM directory and modified

before MSTRAN execution.

<jobname>f04, .f06, | NASTRAN Output files from MASTRAN which are stored in
Jog, .mon, .tml, .op2 this directory
<jobname>f18 NASTRAN This file contains the DMI cards that contain the

full FEM eigervalues and eigerctors. If this
file is deleted, then the full FEM analysis will
have to be rerun before ASETs can lvalaated.

The table belw identifies the files that are stored in subdirectories corresponding to ASETSs.

File Name Generated by Description
<ASET_namezbdf, TACT Upon ecution of ‘Run FUllFEM/ASET Job’ or
.bdf_backup ‘Run Test/ASET Job’, the original BDF located

at the main directory el is copied into the full
FEM directory and modified beforeA$S TRAN
execution.

al-

f16_backup

<ASET_name=04, NASTRAN Output files from MSTRAN which are stored ir

.f06, .log, .mon, .tml, this directory

.0p2

<ASET name¥15, NASTRAN This file contains the full FEM vs. ASET fre-

f15 backup gueng percent diferences and cross-orthogon
ity matrix in NASTRAN OUTPUT4 format.

<ASET_name16, NASTRAN This file contains the reduced FEM eigelues

and eigewectors in M\STRAN OUTPUT4 for-
mat.
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ck

node#/accelerometer#/DOF for a selected AS

File Name Generated by Description
<ASET name¥17, NASTRAN This file contains theést vs. ASET frequegc
f17 _backup percent diferences and cross-orthogonality
matrix in NASTRAN OUTPUT4 format.
<ASET_name> TACT This file is created by the ‘ModealPs & Correla-
full.mode_pairs tion’ form, and contains 4 columns of data which
identify mode pairs for the full FEM vs. ASET
results.
<ASET_ name> TACT This file is created by the ‘ModealPs & Correla-
.test.mode_pairs tion’ form, and contains 4 columns of data which
identify mode pairs for theeBbt vs. ASET results.
<ASET_name:uff TACT This file is created by the ‘Export ASET UFF’
form, and contains reduced FEM model data and
modal results in the form of U15, U82, and U55
UFF records.
anim.aset TACT This file is created by the ‘Export ASET UFF’
form (which can also bexecuted fromAni-
mated Mode Shapes’), and contains ASET st
model and modal results in a format which is
quick for ATRAN to animate.
test.dmi TACT This file is created by the ‘Impore$t UFF’
form, and contains the DMI cards that contain the
Test eigewalues and eigerctors.
anim.test TACT This file is created by the ‘Impore$t UFF’
form, and containsést stick model and modal
results in a format which is quick foAPRAN to
animate.
TXT _REPOR TACT Created by the ‘Edit Accel #s’ subform in ‘Cre
.aset_map ate/Modify ASET, this file is a t report of the

ET

Last Modified: 1/8/99

70



TACT Reference ManuaFiles Generated

File Name Generated by Description

TXT_REPOR TACT Created by the ‘Moded#s & Correlation
full.mpair_list Results’ form, these files arexteeports of the
full.mpair_freq full FEM vs. ASET results displayed in each of
full.mpair_ochk the \arious actions\ailable on the form.
full.orig_freq
.full.orig_ochk
full.auto_pair

TXT_REPOR TACT Created by the ‘Moded#s & Correlation
test.mpair_list Results’ form, these files arextaeports of the
test.mpair_freq Test vs. ASET results displayed in each of the
test.mpair_ochk various actions\ailable on the form.
.test.orig_freq
.test.orig_ochk
test.auto_pair

Additionally, all TACTevents that modify/create/delete geomgegmpups or field are recorded to
the session file. ACT events that create ASTRAN files, results files or initiate ASTRAN runs
are not recorded and will need to be xeauted by the user
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6¢Troubleshooting

This chapter documents the list of knmoerrors or unusual messagesATRAN that are issued

due to ACT.

6.1*Anomalies

The table bel documents arious messages and beiloas in ATRAN which occur as a result
of using ACT which may confuse the useFhese are not errors oups’.

1

The message belo repeatedly appears in the history windw:

$# 1 FEM entity does not exist or is still associated and cannot be deleted: Node

100000000

Solution: TACT uses Node 100,000,000 to controlpert focus during mode
shape animation. The FEM should not contain this node nusibee ACT
needs to hze the ability to create and delete this node.

Automatic submission of MASTRAN jobs inside TACT does not vork.

Solution: TACT automatically submits ASTRAN jobs using MSG Analysis
Manger by dedult. If Analysis Manager is not correctly installed and thawléef

is left on, the PCL will hae errors. Users not able or not wishing to use Analysis

Manager should maksure that the “Submit Job Wbtoggle is deselected on the
forms that submit NSTRAN jobs. The prepared®6TRAN deck can then be
submitted separately by the user and results can be imported with no furthg
adjustments.

(D
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3 When | enter my PATRAN database after using RCT, my FEM is not in the
viewport.

Solution: If you exited the RTRAN database without closing th&rfimated
Mode Shapes’ ACT form, then the “Stick Model Animation” wigort was still
visible. When you re-enter thdPRAN database, this wgort (with only the
undeformed stick model visible) will be posted on top of thawetievport.
The user can either delete the “Stick Model Animationiwaert using the \éw-
port selections inATRAN, or bring up anp TACT form and close it; this will
remove that vievport and the posted groups of the FEM should be visible injthe
default vievport which will then be visible.

4 Whenever | try to do anything where TACT needs to do file input/output, |
get all sorts of eror messages fsm PATRAN and TACT.

Solution: If you were not in the same directory as tA@RAN database that
you are vorking in when you enteredAPRAN, TACT will give all kinds of
errors. You can reiew Chapter 5 to get a detailed description of the directory
structure and files createdorFTACT to behge correctly the user must enter
PATRAN from the directory where the database is located.

5 When | bring up ‘ Animated Mode Shapes’ after importing test esults, the
test stick model does not seem to be aligned with the ASET stick model.

Solution: TACT imports test results that are infdient units and/or a dérent
coordinate system than the FEM by performing a transformation on the test
results in the ‘Import @st UFF’ function. ACT performs this transformation by
assuming that accelerometer locations aASNRAN GRID locations are

exactlythe same. This assumption is especially important for the fioshteel-
erometer/node pairs in the node#/accelerometer# mapping contianed in the FEM
field. If there are laye discrepancies between the locations, the program may dis-
play misleading results.

Since it is good engineering practice to md#hke locations the same (particularly
when the modal suey is conducted for the purpose of correlating the FEA), this
will not be a common problem. Aaxk-around is to reme the nodes with
descrepancies with accelerometer locations from the AETimber them to be
the highest node numbers in the FEM, and add them back to the ASET

D

Last Modified: 1/8/99 73



TACT Reference Manualroubleshooting

6 When | submit a NASTRAN jobs, no punch file (.f18) or OP4 (.fXX) files a&
generated.

Solution: Check to mak& sure that theersion of MSTRAN installed on your
system is greater than or equal &wsion 68.2. ACT uses string based alter
entries in MSTRAN, and these were introduced in v68.@ wbrk around, the
user must determine the line number corresponding to the first ‘CALL SUPER3’
entry in the SEMODES DMAP for theexsion of MSTRAN being used. The
user can manually modify the DMAP AER statement produced bATT to
use these line numbers instead of the string based Alter statementxafiat- e
ing NASTRAN, the results files should be produced normally and no further
modification to the ACT execution is required.

7 | get a TACT error message while eading in results in the Correlation Cal-
culator.

Solution: The only knevn anomaly here is that you can not choose all the trans-
lational DOF that wuld remain in the G-set to be in your accelerometer set. [This
would cause a perfect correlation, which produces 0% fregubfierence. Null
values are not written INASTRAN OUTPUT4 files. Since the possiblity of

exactly null values occurring isx@remely lav for a real application, this scenario
is not addressed byACT. The user should eliminate at least one node from the
accelerometer set and rerun. This should prodakees just slightly ab@ zero.

8 When | do an ‘undo’ in PATRAN, all TACT actions are reversed.

Solution: In mary cases, RTRAN treats all gents occurring within a PCL rou
tine as a singlevent. Dont use RTRAN’s undo ltton to reerse a singleACT

action. An undo btton within TACT is pravided on maw of the forms where the
action is most often required.
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9 When | replay a session file, my ASTRAN decks and esults ae not recre-
ated.

Solution: Only TACT events that create/modify/delete cesy groups or fields

are recorded to the session file. Thaswdone because including the commands
that write the MSTRAN decks in the session file caused the normal run time of
TACT to increase by attor of 10. Replaying a session file will properly recreate
all ASETs if the user first mak sure that the subject ASET groups and fields do
not ist in the database prior to the session file re@age the session file ha
finished, the user can then go back into the ‘Run XXX Job’ module&@T To
recreate results.

6.2¢Error List

In PATRAN version 8.0, it appears that some PCL routines used@ Tare no longer sup-

ported by MSC or ha been modified.d¥ one user on one database, this has caused spontane-
ous deletion of ASET information. Unfortunatetige error is not reproducable. If you

experience similar problems, please record the sequenceveirtitat cause the error and con-
tact the deeloper so the problem can be addressed!
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7*Future Enhancements

During beta testing of the initial release &QdT, users hee asled for additional features to be
included in the ng major release of the code. These enhancements include:

Inclusion of Modal Assurance Criteria (M3, and Coordinate Modal Assurance Criteria
(CoMAC) calculations.

The eqwalent of a 3D bar chart format to visualize cross-orthogonality matrix results.
The ability to viev the original cross-orthogonality matrix and define mode pairs at the same
time.

An ‘Undo’ button on the ‘Delete ASET’ and ‘Modify ASET’ forms.

User defined color schemes for allwport marlers/displays.

The ability to alternate accelerometer neartisplay in the vi@port between DOF and accel-
erometer numbers.

Incorporating an optimization and/or design sevigjtisolution to assist the analyst with
model updating during correlation. This analys@id use minimizing frequepdeltas or
maximizing diagonal terms of the cross-orthogonality matrix as the atgdatiction and
user selected parameters in the FEM as desigables.
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