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Introduction

Overview

Before Using this
Manual

System Introduction

STEX User’s Manual

MTS seismic test execution (STEX) software provides the setup, program
definition, test execution and analysis capabilities required to conduct seismic
tests using MTS seismic test systems.

This manual describes how to use the STEX software to define and execute
compensated or uncompensated seismic tests on MTS seismic test systems. It is
designed to provide both the experienced and first-time operator with
information about the use of STEX software.

This manual does not describe standard Windows operating procedures. Before
using the STEX software, you should become familiar with your Windows
operating system and the procedures related to using the menus and controls.
Refer to the Windows documentation provided with your system.

Seismic test systems are designed by MTS Systems Corporation to investigate
the characteristics of specimens undergoing simulated seismic events. This

simulation is controlled through MTS Seismic Test Execution (STEX) software.

Introduction
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The following figure identifies the basic configuration for a typical test system.
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System Configuration

As illustrated, the major test system components include hydraulic actuators,
servovalves, HSM, HPU, the test table, and the control consoles, software, and
interfaces. During a test, the actuators are driven by their electronically-
controlled servovalves to apply the desired specimen displacement and test
forces. Measurements are made of the actuator motion and specimen response.

The STEX software resides on a PC workstation and provides the electronic
program, or drive, signal that is sent to the control console components, where
servovalve control signals are generated. It also provides achieved motion and
specimen response data acquisition.

STEX User’s Manual



The function and operation of the hardware components contained in the test
system are described in the system Operation and Reference Manuals. This
manual focuses on STEX software operation.
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STEX Software Capabilities

STEX Software Capabilities

STEX software provides control of multi-axial table motion, electronic storage of
test definitions and test results, and analysis of desired motion, achieved motion,
and specimen response data.

STEX software is used to create tests and results. Available test types are Time
History, Compensated Time History, Model Measurement, and Acquisition Only.
Results consist of time histories, spectra, response spectra and models.

The MTS Main Dialog appears when you start the STEX application and
displays the currently active group of tests and results. The STEX functions are
accessed by using the MTS pulldown menu options located on the STEX main
dialog. The following table identifies the five pulldown menu options.

MTS Main Dialog Pulldown Menu Options

OPTION NAME DESCRIPTION

GROUP Use to open, create, or delete a test group. Can also create and restore
group archive files.

TEST Use to create, execute, or delete a test from the group. Can also view
the state of a test before or after execution.

ANALYSIS Use to create, edit, delete, or export a result.

HARDWARE Use to perform hardware related activities such as setting up hardware
channels and filters.

HELP Use to access the STEX on-line help capability.

Group Options

12 Introduction

The Group options allow you to create, open, delete, and archive test groups.

The test group represents the highest level of data organization for a test
database. A test group contains test records and analysis results. All tests and
results within a group must share the same sample rate (time histories) or Nyquist
frequency (spectra).

STEX User’s Manual



Test Options

STEX Software Capabilities

The Test options allow you to define and execute uncompensated and
compensated earthquake tests. You can also execute model measurement and
acquisition only tests. Before test execution, this option allows you to check the
limits of and scale the drive signal. When a test has been executed and data
stored, you can perform test motion analysis on achieved and specimen response
test data using the Analysis options.

Acquisition Only Tests

You define acquisition only tests by selecting specimen channels and
acquisition duration.

Model Measurement Tests

You define model measurement tests using random shaping functions.

Uncompensated
Earthquake Tests

You define uncompensated earthquake tests using time histories.

Compensated Earthquake
Tests

A compensated earthquake test uses a drive signal that has been modified to
allow for system dynamics. You define these tests using time histories and a
system model.

Analysis Options

STEX User’s Manual

Further drive signal adjustment can be made on a compensated earthquake test
through a series of actual test iterations. In these iterations, STEX measures the
difference between desired motion and achieved motion and allows you to
redefine, or “tune,” the drive signal.

The Analysis options allow you to create, edit and delete results. You can also
create model elements.

You can create time histories that define the drive signal (or target) for a test. You
can create different time histories for each control axis that is to be active in the
test.

Analysis options can be used to analyze specimen response and achieved motion
test data. You can also perform shock spectrum analysis, and create new results
by performing operations on existing results.

You can create spectra that define the spectral content for random time history
generation used in model measurement tests.

You may import and export data using files external to the STEX database.
Imported files are typically earthquake time histories defined in text files residing
on the STEX workstation. Test results may be exported and analyzed on a remote
workstation.

Introduction 13



STEX Software Capabilities

You may copy test results between test groups within the STEX database.

You may load Plot files that describe the various settings of a detailed data plot.
STEX has a feature-rich plot setup environment that allows you to configure a
customized representation of test data. Once a plot has been configured, the setup
may be saved to a Plot file and reloaded for viewing at a later date.

Hardware Options

The Hardware options allow you to perform functions related to the hardware,
such as setting up hardware channels. These options are dependent upon the
hardware configuration and will vary with each system.

Help Options

The Help options allow you to invoke the STEX on-line help capability, which
can be used to obtain information about a specific STEX related topic.

14 Introduction STEX User’s Manual



Defining and Executing a Test

Defining and Executing a Test

Acquisition Only Test

As described in the preceding subsections, the options on the pulldown menus
perform unique functions that collectively provide test configuration and
execution for four types of tests:

*  acquisition only test

*  model measurement tests

* uncompensated earthquake testing
*  compensated earthquake testing

The following subsections describe the processes used for each type of test
definition and execution.

You define an acquisition only test by selecting the desired specimen channels
and the duration. There are three basic steps to complete for definition and
execution of an acquisition only test.

1. Setup specimen acquisition channels.
Use the “New” Test Option

2. Input the desired duration.
Use the “New” Test Option

3. Execute the test.
Use the “Execute” Test Option

Each of the steps are described in more detail in the sections describing the
option indicated in the Steps.

Model Measurement Test

STEX User’s Manual

You define model measurement tests based on spectral content described in a
spectrum result. A test defined using random motion is used to generate a system
model for compensated testing. There are five basic steps to complete for
definition and execution of a model measurement test.

1. Determine the control DOFs for the test.

Introduction 15



Defining and Executing a Test

2. Create random shape spectrum(s) for the DOFs (more than one DOF may
use the same random shape result).

Use the “Shape” Analysis Option.
3. Define the test by specifying the DOFs.
Use the “New” Test Option.

4. Specify a random shape result for each DOF. Input the excitation level and
test duration.

Use the “Define Random Motions” dialog
5. Execute the test.
Use the “Execute” Test Option

After test execution, you can use the New Model option to create a model from
the results of a model measurement test.

Each of the steps are described in more detail in the sections describing the
option identified in the Step.

Uncompensated Earthquake Testing

You define an uncompensated earthquake test using time histories. There are five
basic steps to complete for definition and execution of an uncompensated
earthquake test.

1. Determine the control DOFs for the test

2. Create a drive time history function for each DOF
Use the Analysis Option

3. Define the test by specifying the DOFs.

Use the “New” Test Option
4. Specify a time history for each DOF.

Use the “Specify Target Time Histories” dialog
5. Execute the test.

Use the “Execute” Test Option

After test execution, you can use the Analysis options to analyze specimen
response and achieved motion test data.

Each of the steps are described in more detail in the sections describing the
option indicated in the Steps.
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Defining and Executing a Test

Compensated Earthquake Testing

STEX User’s Manual

You define these tests using target time histories and a control system model.
There are nine basic steps to complete for definition and execution of a
compensated earthquake test.

1.
2.

Determine the control DOFs for the test.
Create a target time history result for each DOF.

Use the Analysis Option

Create a system model from data achieved during a model measurement test

Use the “New Model” Test Option

Define the test by specifying the DOFs and model.
Use the “New” Test Option

Specify a target time history result for each DOF.
Use the “Specify Target Time Histories” dialog
Execute the test.

Use the “Execute” Test Option

Tune the drive signal by comparing achieved and desired motion signals,
and then correcting the signal.

Use the “Execute” Test Option
Execute the test

Use the “Execute” Test Option
Repeat Steps 7 and 8 as desired.

Use the “Execute” Test Option

After test execution, you can use Analysis Options to analyze the specimen
response and achieved motion data.

Each of the steps are described in more detail in the sections describing the
option indicated in the Steps.

Introduction
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Defining and Executing a Test
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STEX Operation

Overview  This section describes some basic information that you need to know in order to
begin operating the MTS STEX software, including:

»  Starting the STEX software application
*  Quitting the STEX software application
*  Using the STEX software including:
—  using the STEX Main Dialog
—  selecting menu options
—  test and result definitions
—  displaying test and result parameters
—  using the plot dialog
—  using the Select button
*  Using STEX On-line Help

This manual does not describe standard Windows procedures. Before using the
STEX software, you should be familiar with the information provided in the
Windows User's Guide.

Starting the STEX Software

Use the following procedure to start the STEX software application:
e start the computer system

* login

e double click on the STEX icon

The STEX application will open with the STEX Main Dialog.

Quitting the STEX Software

To exit the STEX application, select “EXIT” under the Group pulldown menu
located on the Main Dialog.

STEX User’s Manual STEX Operation 19



STEX Main Dialog
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You may also exit the STEX application, like most Windows applications, by

clicking on the X button on the right end of the main dialog title bar, depressing
the “Escape Key”, or selecting “Close” from the system dialog. The system
dialog is activated as a pulldown menu on the left end of the title bar.

The STEX main dialog opens automatically when you start the STEX

-0 =|
Mypquist: 1000 Hz
Sample Rate: 2000 paints/zec
R esolution: 0.005 sec

PRI R W o R TI  _R RTRT ]

Hide Spstem Results |
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The STEX main dialog provides information relating to the test group that is
currently active. Test groups represent the highest level of data organization for a
test database. Refer to Test Groups on page 51, for more information about the
function and use of test group options. The main dialog displays the name of the
active group and the following group parameters; Nyquist frequency, sample
rate, and sample resolution. Two scrolling lists display the tests and analysis
results contained by the active group. Also, the number of tests and results are
displayed below the test list box. Pulldown menus provide access to group, test,
and analysis functions, as well as hardware and help options.

A button exists that toggles between “Hide System Results” and “Show System
Results”. STEX automatically generates system results during certain operations.
However, user results are explicitly created by the user through the Analysis
menu. Refer to, “Analysis Results,” on page 23.

The following subsections further describe the functionality of the main dialog.
Pulldown Menu Options

The STEX main dialog has five pulldown menus which open other dialogs when

selected.
[Group] =) - Bnslysis
| Open H ﬂew Test New
New Delete Edit
select Canfis Rename Delete
Create Archive Copy Betmins
Restore Archive Execute Import
Delete Group View From Group
Exit ! Overlay Target/Achieved Export
Print Export Multiple
Retrieve Data Export All
Sort List By Name Shape
By Creation Canvist
By Modification
Ascending Py plgelsd
Load Plot

Plot
SRS Uses X=Period

Sort List »|  ByName
v By Creation
. By Modification
Channel Setup Find Help V| Ascending

Set Filkers

The Group pulldown menu provides options that are used to setup and
manipulate test groups. Refer to Test Groups beginning on page 51.

STEX User’s Manual
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Tests

22

STEX Operation

The Test pulldown menu provides options that are used to configure, execute and
view tests. Refer to Tests beginning on page 59.

The Analysis pulldown menu provides options that are used to create and edit
analysis results including time histories, spectra and models. Refer to Analysis
Results beginning on page 105.

The Hardware pulldown menu provides options that are used to set up hardware
related functions. Refer to, “Channel Setup Dialogs,” on page 93.

The Help pulldown menu provides options that are used to invoke STEX On-line
Help. Refer to, “STEX On-line Help,” on page 24.

Tests are created using the Test pulldown menu and are listed in the Test list box
on the Main Dialog. When a test is created, it must be given a unique name.

Test types are:

e Acquisition only (no drive motion)
*  Model Measurement (for creating models)
*  Time History (time history drive for each DOF)

e Compensated Time History  (uses model for compensation)

An acquisition only test is defined by a set of specimen acquisition channels.

The model measurement, time history, and compensated time history tests
provide drive signal capability along with the DOF and specimen acquisition
parameters.

A time history test includes drive signals for each control DOF. Adding
compensation to a time history test involves using a model to adjust the drive
signal based on experience gained during a model measurement test.

A model measurement test uses shaped random noise to drive each DOF
independently (i.e. consecutively). The drive signals are specially designed to
provide accurate model information so that compensation may be used to
improve system response and drive correlation.

Note that time histories associated with a test (e.g. drive and achieved signals)
are listed in the result list box; the result names are derived from the test name.
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Analysis Results

STEX User’s Manual

When you double click on a test in the test list box, a test viewing dialog will
open, allowing you to review the test parameters. Refer to, “Viewing Test
Parameters,” on page 25.

When you double click on a result in the result list, a statistic dialog will open,
allowing you to review the result parameters. Refer to, “Viewing Result
Parameters,” on page 28.

Analysis results are listed in the Results list box on the Main Dialog. There are
user results and system results. Each result has a unique name.

User results are created by the user (i.e. a time history, spectrum or a model)
using options on the Analysis pulldown menu. User result names cannot include
the brackets [and].

System results are created by STEX (i.e. time histories of a test or elements of a
model). When the system creates a result, it inserts a special description at the
beginning of the result name, enclosed in brackets:

Model Measurement Test [RANDOM:Lat]

The button “Hide (Show) System Results” located on the Main Dialog will
remove (or include) the system results from the list box, depending on the current
state. This can be helpful when there is a large number of system results.

Results are listed by type on the Main Dialog.:

*  Time Histories (including Vectors)
*  Spectra

*  Response Spectra

*  Models (including Matrices)

Results include functions of time (time histories) and functions of frequency
(spectra) but also include vectors, matrices, and models.

A vector is a group of one or more time history results. For example, the set of
achieved signals from a test consists of several individual time histories grouped
into a single vector. A vector can only be created by the system.

A matrix is a two-dimensional grouping of spectra or time histories. For
example, the impulse response function of a model is a matrix of time histories.
A matrix can only be created by the system.

STEX Operation 23



STEX On-line Help
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STEX Operation

A model result consists of several matrices including the transfer function and the
expanded inverse transfer function. A model is used by a compensated test to
iteratively improve the response of the control system to more closely match the
target motion.

When you double click on a result in the result list box, an appropriate statistic
dialog will open, allowing you to view and plot result parameters. Each result
type provides a uniquely formatted statistic dialog presenting information
derived from the result content. Refer to, “Viewing Result Parameters,” on page
28.

STEX On-line help may be initiated by one of the following techniques:

e The Help menu on the main dialog
*  Pressing F1 within any dialog

The help menu may be used to select “Find Help”; this invokes the Windows
Help application.

Pressing F1 activates the “Context Sensitive Help”. The Windows Help
application will appear with the topic set to describe the current STEX dialog. If
a menu item is highlighted on the main dialog, the help topic will describe the
item.

STEX User’s Manual



Viewing Tests and Results

Viewing Tests and Results

You can view test and result parameters by double-clicking on the desired test or
result in the appropriate list box on the main dialog. A test viewing dialog or
result statistic dialog appears which displays the parameters.

You can also open the test-viewing dialog by highlighting the test and selecting
“View” from the Test pulldown menu.

Viewing Test Parameters

When you double-click on a test in the test list box or highlight the test and select
“View” from the Test pulldown menu, the View Test dialog will appear.

STEX User’s Manual STEX Operation 25



Viewing Tests and Results

When you double-click a test name in the test list for viewing, STEX checks to
see if test setup was completed. If not completed, a message box appears before
the test-viewing dialog asking if setup should continue. If you choose not to
continue test setup, the View Test dialog appears. Otherwise, setup continues
(loopback step, for example) and then the View Test dialog appears.

Yiew Compensated Test EI

Mame: Elcentro Compensated
Test Type: Compensated Time History
Created: 16-Jun-1997:23:28:05
Maodified: 10-40g-2001:17:47:15
Storage: 1687 [SAAAABKE.STx] 14.85 MB
Duration: B6.555000 (PPF: 1024]

todel: Model 11

I

(] Target: Elcentro Compensated [TARGET]
1 Desired: Elcentro Compenszated [DESIRED]
] Drive: Elcentro Compenzated [DRIVE 4]

1 Specimen: Elcentro Compensated [SPECIMEN 4]
| Achieved: Elcentro Compenzated [ACHIEVEDE]

DOF | Contral Mode | Full Scale | Feedback Mode | Full Scale |

Longitudinal  Acceleration 100 g Acceleration 100 g

Lateral Accelaration 100 g Acceleration 100 g

Yertical Acceleration 100 g Arceleration 100 g

Charinel | Full Scale | Identifier | =
18(18) 10E110E g [16] CHAM1E:Unuszed:Unused

19(19) AM.9101.9 g [17] CHAMA7-B00218: Unuszed -
20020) 424424 g [18] CHAM18: 784823 Unuzed

21(21) 436436 g [19) CHAMTS: 784820: Uruzed

2222 10801080 g [20) CHAMZ20:B00215: Unused

2323 445445 g [21] CHAMZ21: 78481 9 Unuzed

24[24] HB1.6.81.6 g [22] CHAMZ2: 796237 Unuzed LI

Bepart Wiew Tezt Log
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Viewing Tests and Results

This dialog contains the following information:

Test name and type

Test creation and modification dates

Test duration (in seconds)

Model name (for compensated tests)

Target motion vector name

Desired motion vector name (for compensated tests)
Specimen motion vector name (if any)

A list detailing the DOFs controlled by the test, along with mode and full-
scale information

A list of specimen acquisition channels along with identifier and full-scale
information

Selecting a button next to one of the vector names (target, achieved, drive, or
specimen) will open an appropriate statistics dialog for that vector. Refer to,
“Viewing Result Parameters,” on page 28.

Selecting the “View Test Log” button will open a View Test Log dialog, allowing
you to scroll through the test log.

= View Test Log

14-Aug-1996:04:41 P CREATED by administrator
> Test Started 08414796 16:43:42

» Test Stopped 08/14/96 16:44:50

» Test Started 08/14./96 16:47:51

+ Test Stopped 08/14/96 16:48:53

» Test Started 08/14./96 16:52:01

» Test Stopped 08/14/96 16:53:10

sddtie [ |

STEX User’s Manual
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Viewing Tests and Results

You may add one or more comment lines to the log by entering text in the edit
field and selecting the “Add Line” button.

Generating a Test Report

Selecting the “Report” button on the test-viewing dialog will generate a test
report in a text file. A filename is specified using the Save As dialog. The test
report describes the test including channel information as well as the test log.

Viewing Result Parameters

When you double click on a result in the result list box, an appropriate statistic
dialog will open. The statistic dialog may be viewed and exited, or you may plot
the results.

Each result type provides a uniquely formatted statistic dialog presenting
information derived from the result content. The following subsections describe
these statistic dialogs.
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Viewing Tests and Results

Time History and Real Valued Spectra Statistics Dialog

STEX User’s Manual

When you double click on a time history or real-valued spectrum in the result list
on the main dialog, the Results Statistics dialog appears. (Refer to, “Random
Time History Statistics Dialog,” on page 31 for information regarding random
time histories.)

Result Statistics x|

Mame:  F:mtz\datahElcentro Maorth South 007 ket

Type: TIME HISTORY Longitudinal
Created: 16-Jun-1337:23:11:36
Modified:

Storage: 1629 [SAAAARLLSTH] 9854 KB
®ounits:  seconds

Younitz: g

Sparc  B1.435 (12288 paints (& 0.005)

Descr.: IF:\.mts‘\data\Elcentm Marth South 007tk

Minimum: -2.70743E-0001  at 5.02
Mawirmum: 3.53322E-001  at 463
Mean; 4.43682E-005
tean Square: 1.92438E-003
RS 4.38678E-002
Standard Devistion: 4.38696E-002
Wanance: 1.92454E-003

45D - Exit
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STEX Operation

The dialog displays the following information:

Result name

Result type

Creation and modification dates and times

Permanent storage information

Units for both axes

Span information with count and resolution

Description - automatically created for USER results only
Minimum and maximum result values

Mean, mean square, RMS, standard deviation, and variance values

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.
Refer to Using the Plotting Option beginning on page 41.

Pressing the “ASD” button results in a plotting dialog that displays the frequency
content of the time history.
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Random Time History Statistics Dialog

When you double click on a random time history in the result list on the main
dialog, the Random Function Statistics dialog appears.

Random Function Statistics il

Mame:  Model Meazurement [RAMDOM:Lang]

Tepe:  TIME HISTORY

Created: 16-Jun-1337:05:13:08

Modified:

Storage: 12 [SAbAsAAM STR] 49991 KB
Hounits:  seconds

Y ounitz: g

Sparc 312315 (62464 paints & 0.005)

Chanrnel: Longitudinal

Index: 1 of 3 Channels

Frames: PPF:1024 Total Frames:E1 Independents; 10
3 Sigma: 0.7500

Shape:  zhape
Minirurn: -9.35454E-001  at 41.735
b aximurm:  1.08466E+000 at 87.2
Mear: 1.03812E-019
Mean Square: 2.02556E-002
RkS: 1.42322E-001
Standard Deviation: 1.42323E-001
Yariance: 2.02559E-002

S50 EUBiot Exit
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The dialog displays the following information:

Result name

Result type

Creation date and time

Permanent storage information

Units for both axes

Span information with count and resolution
Degree of Freedom using this random time history
Index and count of random signals in the vector
Frame size and count (total and independents/DOF)
Three sigma level

ASD used to create the random time history
Minimum and maximum result values

Mean, mean square, RMS, standard deviation, and variance values

Refer to “Random Signal Architecture” on page 171 for random signal
information.

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.
Refer to Using the Plotting Optionbeginning on page 41.

Pressing the “ASD” button results in a plotting dialog that displays the frequency
content of the time history.
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Complex Spectrum Statistics Dialog

When you double click on a complex spectrum in the result list on the Main
Dialog, the Complex Function Statistics dialog appears.

Complex Function Statistics

Mame:  mE [TRF:Long.Long]

Type: CSD Longitudinal
Created: 24-Jun-1393:22:27.53

Modified:

Storage: 227 [SAAAMAGL.STH] 8.33 KB
® units:  Hz

Yunitz: agfg

Sparc  100.0 [312 lines @& 0.195313)

Descr: I

Minimum;  7.80854E-005 &t 939609375

Mazimur: 2E7557E+000 at 27.734375
Mear: 5.18409E-001

Fezonanace: 27.734 Hz [damping = 9.3359%)

Exit I

The dialog displays the following information:

*  Result name

*  Result type

e Creation date and time

*  Permanent storage information

e Units for both axes

e Span information with count and resolution

*  Minimum and maximum amplitude values

e Mean amplitude

*  Description - automatically created for USER results only

*  Resonance and damping (computed)
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Pressing the “Plot” button on the statistic dialog will open the plotting dialog.
Refer to Using the Plotting Option beginning on page 41.

Response Spectrum Statistics Dialog

When you double click on a shock response spectrum in the result list on the
main dialog, the Shock Spectrum Statistics dialog appears.

= Shock Spectrum Statistics

Mame:  Reguired Shock Response

Type: SHOCK SPECTRUM Lateral
Created: 07-2pr-1996:12:17 PM
Modified:

Storage: 23 [SAAAA88K STX]

¥ units;  Hz

Yootz g

Sparn:  0.5to 40.0[E4 pairs)

Descr.: |H5P "Sine Sweep 1 to 30Hzin 10 zec 1 g" damping=

Minimure: 4 B1702E-001 &t 0500000
Mawrimur:  3.28685E+001 at 2825017
Mean: 1.03564E+001

C e | [ e

When you double click on a shock response spectrum in the result list on the
main dialog, the Shock Spectrum Statistics dialog appears.
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Viewing Tests and Results

The dialog displays the following information:

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.

Result name

Result type

Creation and modification dates and times

Permanent storage information

Units for both axes

Span information with count and resolution

Description - automatically created for USER results only
Minimum and maximum amplitude values

Mean amplitude

Refer to Using the Plotting Option beginning on page 41.

STEX Operation

35



Viewing Tests and Results

Vector Statistics Dialogs

When you double click on a vector in the result list on the main dialog, the
Vector Statistics dialog appears.

¥ector Statistics x|

Mame:  Model Measurement [RANDOM]

Type: AT

Created:  16-Jun-1937:05:15:08

t odified:

Storage: 15 [SAAAAMAP STx) 1.50 ME

Span:  [3 Channels] 312 32 seconds (62464 pointz)

Channel Time Histary [double click to wiew)
Langitudinal t odel Measurement [RAMNDOM:Lona]
Lateral t odel Measurement [RANDOM:Lat]
Wertical t odel Measurement [RAMD M Wert]

Statiztics |

Exit |

The dialog displays the following information:

*  Result name

e Result type

*  Creation and modification dates and times

*  Permanent storage information

e Span, including channel count

e Channel list with time history element names

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.
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Pressing the “Statistics” button opens the Channel Statistics dialog for all the
channels. Double clicking on a channel in the channel list will open a Statistics
dialog for that channel only.

Channel Statistics: Elcentro [ACHIEVED 2]
|dentifier | Units | I inimum | b airnim | tdean | RS |
Longitudinal q 0253739 040174 0o 0041062
Lateral | 0173021 025059 0o 0.0346617
Yertical | -0.228294 0222026 0o 0.020437
Fall g -0.04372 0045391 oo 0.005275
Fitch g -0.044636 003641 oo 0005126
Yaw g -0.051541 0057117 oo 0.010294

Matrix Statistics Dialog

STEX User’s Manual

This dialog displays the following information for each channel of the vector:

. Channel identifier

. Channel units

. Minimum, maximum, mean, and RMS values for the channel

When you double click on a matrix in the result list on the main dialog, the

Matrix Statistics dialog appears.

STEX Operation
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STEX Operation

Matrix Statistics

Marmne: todel [C5D]

Type: MATR

Created: 16-Jun-1997:21:10:44

todified:

Storage: B [SAsAMMEW STH] 7515 KB

Spar: [3 by 3] 100.00 Hz [512 lines)
Identifier | Element
Longitudinal RSP todel [C5D:Long,Long]
Lateral RSF tModel [C5D:Long,Lat]
Wertical RSP todel [C5D:Long Vert]
Longitudinal RSP Model [CSD:Lat,Long]
Lateral RSP todel [CSD:Lat Lat]
Wertical RSP todel [CSD:Lat Wert]
Longitudinal RSP todel [CSD:Wert Long)
Lateral RSP todel [CSD:Vert Lat]
Wertical RSP Model [CSD:Mert Wert]

[double click to view]

Exit |

This dialog displays the following information:

. Result name

*  Result type

. Creation date and time

e Permanent storage information

e Span, including matrix dimensions

. List of element names

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.

Double clicking on an element in the element list results in a statistic dialog for

that element only.
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Model Statistics Dialog

When you double click on a model in the result list on the main dialog, the
Model Statistics dialog appears.

Model Statistics !
Mame:  mb
Type: MODEL

Created: 24-Jun-1333:22.27.52

Modified: 25-Jun-1935:00:21:43

Storage: 41 [SAAAAARF STH) 210 ME

Spar:  [E by E) 10000 Hz [1024 lines at 0.0977)
Source:  test for mB

DOF List Camponentz [double click to wview)
Longitudinal Expanded Inverse

Lateral Transfer Function

YWertical Inverze Tranzfer Function

Roll Coherence

Fitch Impulze Fesponze

Taw Specimen Transfer Function

|Jzed By Compenzated Tests:

Elcentro -
test for 10hz dwell

tegt Far 1-50 sweep

test far 20hz dwel

test for 2hz dwell :...I

Euit |
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This dialog displays the following information:

*  Result name

e Result type

e Creation and modification dates and times

*  Permanent storage information

e Span, including matrix dimensions

*  Source Test

*  List of DOFs

«  List of model components available for viewing
*  List of compensated tests using the model

Pressing the “Plot” button on the statistic dialog will open the plotting dialog.

Double clicking on a component in the component list results in statistics dialog
for that component.
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Using the Plotting Option

Selecting “Plot” on a dialog or double clicking on a component in a list on a
statistics dialog will open the STEX Plot dialog.

1 STEX Plot H=] E3
EEglt-él §etup| Erintl ﬂicel Ma:-:l Iotall Eop_l,ll Sagel
Elcentro [DESIRED:Long]
Minimum (7.34,-2.44963E-001) Maximum (7.265,3.46372E-001)

0.5000

0.2500
®
=
=
= = 00000
=
=]
—

-0.2500

-0.5000

0.0 16.639 33.278 49.916 66.555
seconds

The STEX Plot dialog provides a default graphical depiction of the parameter
selected for plotting.
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STEX Operation

The following buttons are provided on the top of the dialog:

Note

Exit

Setup

Print
Nice
Max
Total
Copy

Save

(Exit the STEX Plot dialog and return to the statistic dialog)

(Opens a Setup dialog to manipulate the format of the graphic
display. See, “Plot Setup Dialog,” on page 43)

(Opens a Print dialog to select a printer for hardcopy)
(Sets the vertical span to “round” values)

(Sets the vertical span to the extreme values)

(Sets the horizontal span to the result maximum)
(Copies the plot image to the clipboard)

(Saves the current plot settings to a file for later viewing)

You can use the < and > keys to advance the plot range and the Shift <

and > keys to enlarge the plot range.
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Plot Setup

Using the Plotting Option

X

Title 1: |Elcentn:| [TARGET:Long]

Title 2: |Minimum [13.017578.-2.65873E-001)  Maximum [12.631406,3. 65363E-001)

Font |Medium Flot %/fidth: |1 - Complex: | Marmal -

Gnid %/idth: | 1 i [ Show Legend

Include

Elcentro [TARGET:Long] =

| Bemove | |mport |

Select

[~ Log Spar: |0 to|79.998046975 Al Graphs

: [~ Log Spar: |-0.265877680 to|0.3659589634  All Graphs

Exit

STEX User’s Manual

When you select “Setup” on the STEX Plot dialog, the Plot Setup dialog
appears. This dialog provides the following items:

*  Two editable title fields

e A font selection (small, medium, and large)

*  Line widths (for plot trace and grid)

*  Complex format (normal, amplitude only, and phase only)

e Graph configuration matrix (identifies the number of different graphs on the
plotting dialog, and which of these graphs is currently detailed on the setup
dialog); additional rows may be added

e Check boxes along the columns and rows of the graph matrix — cause a new
plot dialog displaying the row or column selected.
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*  Result list (lists the results to be displayed in the graph selected in the
configuration matrix); results may be included or removed from the list

*  Xand Y axis parameters (linear/logarithmic, and spans)

Selecting “All Graphs” causes the associated axis parameters to be rendered to
all of the graphs. This behavior is automatic when the originally plotted result
was a vector or matrix. In this case, overlay plots are allowed but rows may not
be added to the configuration matrix.

The following dialog demonstrates a plotting dialog resulting from a matrix
statistic dialog, in this case a three DOF transfer function.

M STEX Plot - EX

Exit Print | Hice | Iax | Total | Copy | Save |

& Model xyz new [TRF]

< Elastic 3 (SR 512.00 Hz) 13-0ct-2004:09;31:14

= 2.0000F RRER A N N R 3

Zo 15000 1k 1k E

= 10000F 1 E 3 E =

S 05000 =5 1k 1k ]

- - 1 ] ElS ElS E

g ooooof [ [ feede A wod N L L
g == e

Lateral RSP
G/G

Deg

Vertical RSP
G/G

Deg

na? W iy .
50.0 7501000 0.0 250 500 750100.0
Hz Hz Hz

SCCU Table 13-Jul-2004:03:11:51
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The plot setup dialog associated with this plot dialog is shown below.

Plot Setup

IR (M odel 2uz new [TRE

Title 2 |Elastic 3[5R 512.00 Hz] 13-0ct-2004:09:31:14

Fonk: |Medium - Flot Wwidth: |1 - Comples: | Marmnal 57
Girid *#idth: |1 o [ Show Legend
tModel syz new [TRF:Long Long] LT
I
T

H

Import |

Include | Remove |
| Select
% I~ Log Span: [0 to[100
v: I Log Span: |EI l0|2

]

STEX User’s Manual

Note

The configuration matrix has a three by three section enabled and the

upper left element is active. The result list at right, lists the name of the
result displayed in the corresponding position on the plotting dialog.

To add graphs to the plotting dialog, select the “Add Row” button. To define the
contents of the new row, click “Select” and then “Include” or “Import” to

identify the result to be included in the graph.

To edit the contents of the active element of the configuration matrix, use the
“Select”, “Include”, “Remove”, and “Import” buttons as appropriate.

Note

Import allows you to plot results in a different test group.

To create overlay plots, include multiple results for the same active element.
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STEX Operation

Double-click a result in the list to open the Plot Result Properties dialog and use

this dialog to modify the display parameters.

Plot Result Properties

Result:  time higtory
¥ Spar: 15,625 (3001 paints & 0.001553] FRF: 0
' Span: -8.316400e+002 to 7.892900e+002 g

# Label:

viabell: o

¥iabel2 |

Scale Factor: ’17
¢ Offset o

Colar: O000OFFH Select
0K | Cancel |

You can change the following display parameters

* X Label - Displays the string on the bottom of the graph along the X axis.

* Y Labels 1 and 2 - Displays the strings at the left of the graph along the Y

axis.

e Scale factor - Applies a scale factor to the amplitude of this result (for

display only).

* X Offset - Applies an offset along the independent axis, shifting this result

in relation to other results.

*  Color - Changes the RGB value of the color used to display this result. To
make a color selection from an interactive dialog, click the Select button.
When you click the Select button, the Color dialog opens.

Color

Basic colors:

Define Custom Colors > ‘

Cancel
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Using the Printing Option

~ I S

Printer

[TPPNREN [P Deskjet 1200C :

Status: Ready

Type: HP DeszkJet 1200C [3.x]
Where: LPT1:
Comment:
Print range Copies
= All Humber of copies: 1 i‘

C |

c DGR T
[ox ][ conce

This standard Windows dialog allows you to select a printer and printer related
parameters. You may create a hardcopy or cancel the operation.
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Using the Select Option

When you press the “Select” button on any of the STEX dialogs, a Result
Selection dialog will appear.

i odel Measurement [RANDOM: Long]
todel Meazurement [RANDOM:Lat)]

i odel Measurement [RAMDOM Vert]
todel Meazurement [RANDOM]

i odel Measurement [ACHIEVED: Long]
t odel Measurement [ACHIEVED:Lat]

=
[ P Y T (PR N 8 sl W 1| )l L SO R

[ Testiew

Plot Setup - Select Result x|
Select; Lizt Results of Type:
I I.’-‘«II Types "'I

Fesult Origin:
01 Hz1cm -
05Hz1 cm IUsera‘System "I
1.0Hz1 cm
20Hz1g
A 0OHz1g
01 Hz1 cm 90
0&Hz1 cm 90 oK
Lhe ] m
20Hz1g4a0
5.0Hz 1990 Cancel |
shape —

Statistics
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Plot Setup - Select Result x|
Select: Lizt Fesults of Type:
I IAII Types 'I

Rezult Ongin;

+ RRREL A —  [usewsystem =]
- Long 2Hz 1g SETfo e
B-LongGHz1g
#-Lat 2Hz 076 g
B-LatGHz182g
- Vet 2Hz D64 a
H-WertGHz 16 g
[#- Triax 2 Hz
g C | |
- Triax 5 Hz Sales
¢ [ Target Motion

i i Triaw 5 Hz [TARGET:Lang] Statiztics |

Tnax b Hz [TARGET:Lat]
i Triaw 5 Hz [TARGET:Vert]
- Desired Mation LI

[V Test\iew

This dialog provides a list of all results in the active test group. When you
highlight the desired result in the list and select “OK”, the selected name will be
inserted into the edit field next to the “Select” button used to invoke the selection
dialog. Alternatively, you may type the desired result name into the edit field.
Selecting “Statistics” will result in a statistics dialog for the result highlighted in
the listbox.

A result type parameter may be selected by the user (this parameter may be
preset by the dialog that invoked the selection dialog). When the result type field
is changed, the result list is updated to include results that match the selected
type. In addition, you may instruct the dialog to list user results, system results,
or both.
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Test Groups

Overview

STEX User’s Manual

The test group is the highest level of data organization for a test database. The
group contains test records as well as analysis results (e.g. time histories, spectra,
and models). When a group is created, you must specify a group name and
sample rate. All time histories within a group must share the same sample rate
and all spectra must share the same Nyquist frequency. STEX will
automatically modify the group name to add the group sample rate.

Only one test group can be active. The STEX main dialog displays the name of
the currently active test group along with the group parameters (Nyquist
frequency, sample rate, and resolution). Also, the names of all the tests and
results contained in the test group are listed.

Test groups can be created, opened, deleted, and archived using the “Group”
pulldown menu located on the STEX main dialog.

Test Groups 51



Group Menu Options

Group Menu Options

Open
MNew

Select Config

Create Archive
Restare Archive

Delete Group

Exit

The “Group” pulldown menu contains the following options:

Open (activates an existing test group)

New (creates a new test group)

Select Config (select from DOF configurations, if applicable)
Create Archive (creates an archive file of the current group)
Restore Archive (restores a group from an archive file)

Delete Group (destroys the current group)

Exit (exits the STEX application)

Note When there is no active group, only “Open”, “New”, “Exit”, and “Restore
Archive” options are enabled in the “Group” pulldown menu.
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Opening an Existing Group

Opening an Existing Group

When you select “Open” from the Group pulldown menu on the STEX main
dialog, the Open Group dialog appears.

Open Group ['5_(|

Awailable Groups: v Sort By Modification

Elastic 3 (SR 512.00 Hz)
ff [SF 256.00 Hz)

Cancel

This dialog lists the currently defined test groups. To open a test group, either
double click on the desired group name in the list or highlight the desired group
name and press the “OK” button. The STEX main dialog will reappear, updated
to reflect the contents of the selected group.

To sort the groups based on when each was modified, check the Sort By
Modification check box.
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Creating a New Group

Creating a New Group

Discrete List Selection

54

Edit Field/Update
Selection

Test Groups

When you select “New” from the Group pulldown menu on the STEX main
dialog, one of the following New Group dialogs appears, depending on the type
of data acquisition hardware used with the system.

Hew Group
MHame: I
Sample Rate: I‘IDD_DD vl Paints Per Secand
Sample Interval; 0.0

Myquizt Frequency: 50,0 [Resolution: 0.006704 to 0.195313)

(] | LCancel |

Mew Group

Mame: INew Test Group

Sample Rate: |15EI.EE|24DS [1 to 2000 ptzdsec)

Sample Interval: 0.00EE4
Myquist Frequency:  7R.301205  [Resolution: 0009192 to 0.294145]

Input the desired Group Name. Select a Sample Rate. If necessary, press
Update to Automatically update the sample rate, sample interval, and Nyquist
frequency parameters.

Test Group for Specimen XYZ [SR 200.00 Hz]

When you are satisfied with the New Group parameters, press “OK”. The new
group is then created and becomes active on the STEX main dialog.
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Creating a Group Archive File

When you select “Create Archive” from the Group pulldown menu on the
STEX main dialog, the Windows Save As dialog appears.

Save As EHE
Save in: |'S EQ_Data j il E

File name: IData.-’-\rchiveMalch Save I
Save as lvpe: ISte:-: Files [* st j Caticel |

™ Open as read-only

This dialog allows you to specify a directory and filename for archiving the
current group.

When you press the “OK” button, the entire content of the currently active group
is assembled and stored into a single file which may be restored at a later date
using the “Restore Archive” option. Refer to, “Restoring a Group Archive File,”
on page 56.
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Restoring a Group Archive File

When you select “Restore Archive” from the Group pulldown menu on the
STEX main dialog, the Restore Archive dialog appears.

Restore Archive (5]

File; | SEUA (b Browse

Optional Mame: |

0K | Cancel |

Enter the name of a file or use the Browse button to navigate to and select the
directory and filename of an existing archived file that was previously created
using the “Create Archive” option. If desired, you may specify a new name for
the restored group or you can continue to use the group name specified within the
archive file.

When you press the “OK” button, the archived file will be disassembled and a
new group created. The restored group will become the currently active group.
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Deleting an Existing Group

When you select “Delete” from the Group pulldown menu on the STEX main
dialog, one of the following Delete Verification dialogs will appear.

"Test Group for Specimen XYZ [SR 200.00 Hz])" has not been archived.

® Delete anyway?

ﬂnl

® Delete "Test Group for Specimen XYZ [SR 200.00 Hz]""?

If the group has not been archived since the last change to the database, the first
dialog will appear informing the user. In either case, you must reaffirm or cancel

the delete request.
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Quitting the STEX Application

Quitting the STEX Application

When you select “Exit” from the Group pulldown menu on the STEX main
dialog, the STEX application will close.
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Tests

Overview Several test types are available. Test type and system parameters are defined
during test configuration. Once configured, the test may be executed and viewed.
Tests are created using the Test pulldown menu and are listed in the Test list box
on the STEX main dialog. When a test is created, it must be given a unique name.

Since STEX is deployed in laboratories utilizing a wide variety of data
acquisition and control system equipment, test options may vary. This chapter is
divided into sections describing all of the possible configurations.
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Test Types

Test Types

60 Tests

Available test types are:

*  Acquisition only (no drive motion)
*  Model Measurement (for creating models)
e Time History (time history drive for each DOF)

e Compensated Time History  (uses model for compensation)

An Acquisition Only test is defined by a set of DOFs and a set of specimen
acquisition channels. The response channels of the DOF's are sampled along with
the specimen acquisition channels for the duration of the test. There are no drive
signals. (This test is only available on systems equipped with a Pacific
Instruments data acquisition system.)

A Model Measurement test uses shaped random noise to drive each DOF
independently (i.e. consecutively). The drive signals are specially designed to
provide accurate model information so that compensation may be used to
improve system response and drive correlation.

Time History and Compensated Time History tests have signals defined which
drive the control system during a test, along with DOF and specimen acquisition
parameters. A time history test includes drive signals for each DOF included for
control. Adding compensation to a time history test involves using a model to
attempt to remove the dynamic effects of the control system by adjusting the
drive signal based on experience gained during a model measurement test.

When you double click on a test in the test list box or highlight the test and
choose the “View” option from the Test pulldown menu, a test viewing dialog
will open, allowing you to review the test parameters. Refer to, “Viewing Test
Parameters,” on page 101.
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Test Menu Options

STEX User’s Manual

Tests are created, executed, and deleted using the “Test” pull-down menu on the
STEX main dialog.

Test
Mew Test
Delete
Rename

Copy

Execute

View

Overlay Target/Achieved
Print

Retrieve Data

Sort List

» By Name
|« By Creation
By Modification
v Ascending

The “Test” pulldown menu contains the following options:

New Test
Delete
Rename
Copy
Execute
View

Overlay Target/Achieved

Print

Retrieve Data

Sort List

(configure a new test)

(delete a test from the current group)
(rename a test)

(copy a test)

(execute a test)

(view the state of a test)

(create a plotting dialog with the target and
achieved signals in an overlay plot)

(print test signals)

(retrieve acquired test data from acquisition
data)

(Test list sorting options)
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During test excitation, acquired data is written to a raw data file. After the test,
STEX automatically reads this data file and creates the new ACHIEVED (and
SPECIMEN) time histories. If this process is interrupted or cancelled, the time
history records are not updated properly. If this should occur, the RETRIEVE
DATA option allows the raw data file to be re-read, thereby updating the test
signals. Note that since the raw data file is overwritten each time, Retrieve Data
is limited to the last executed test.
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Configuring New Tests

When you select “New” from the Test pulldown menu on the STEX main dialog,
the Configure Test dialog appears.

Configure Test (=53]
Mame: |Test
Test Type: |Eompensated j
Channel | Identifier | Full Scale
Long Acceleration [ctl) 15.000 g

Arceleration [fdbk) 15.000 g

DaF Mode [control) Maode (feedback)

Lat j |.-’-‘n.cceleratian j |Acceleratian j

Add DDFl Delete DDF| [ Specimen Contral

todel: Select

Acguizition Ehannels‘ Eagl,l‘ ak. | LCancel ‘

[ Filter Achieved

This dialog allows you to configure a new test by entering a test name, test type,
and a set of controlled degrees of freedom (with control and feedback modes).

Enter the following parameters on this dialog:

1. Name: Enter a unique test name, up to 40 characters in length.
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2. Test Type: Select one of the following test types:
Acquisition only - no drive motion (only available for PI data acquisition)
Model Measurement - use to create models for compensated tests
Time History - create a time history for each DOF
Compensated Time History - use a model for compensation

3. DOF, MODE (control), MODE (feedback): Select the control degrees of
freedom and the control and feedback modes for each DOF.

Select a DOF, control mode, and feedback mode. When the Add DOF
button is pressed, the selected DOF, Mode (control), and Mode (feedback)
is added to the DOF list box.

To delete a DOF from the list, highlight the DOF identifier in the list box
and press the Delete DOF button.

To allow a customer’s transducer feedback to be used instead of 469D DOF
feedback for the test achieved signal, check the Specimen Control box. If
selected, the following panel appears:

Feedback Substitution E|
Test
DoF:  |Longitudinal j
Feedback:

Ok | Cancel

This panel provides two list boxes. The first contains an entry for each DOF
selected for control in this test. The second box contains an entry for each
specimen transducer included in this test. The operator must make a
selection from each box.

After the test is completed, the previously recorded feedback for the
selected DOF is discarded and overwritten with the data acquired from the
specimen channel selected in Feedback.
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This panel requires that the units of the feedback channel match the control
mode specified in the previous test configuration screen (g’s or gal in most
cases).

4. Model: Select a Model only if configuring a Compensated Time History.
Enter the desired model name into the Model selection box. Pressing the
Select button will open a selection box listing all available models. Refer to,
“Using the Select Option,” on page 48 for information pertaining to using
the Select button.

5. Acquisition Channels: Pressing this button will open up the Specimen
Acquisition Channels dialog to allow you to select specimen acquisition
channels.

Specimen Acquisition Channels

|Selected Channels [3]
Channel | Full Scale | 1dentifier |
CHAN1 10,0100 g Channel 1
CHANZ 20,20 g Channel 2
CHAMSE 100,100 g
Lelete |
Delete Al |
|tswailable Channels
Channel | Full Scale | I dentifier | «]
CHANSZ 100,100 g
CHANS3 100,100 g
CHAMNS4 100,100 g
CHANSS 100100 g
[CHAMSE] 100100 g Use
“Latdec® 10,0100 g Lateral Acceleration
“erttoo® 10,0100 g Yertical Acceleration
“Longdoc® 10,0100 g Longitudinal Accelsration
Folldco 00,100 g Rall Acceleration
Fitché.co 00,100 g Pitch Acceleration EiniShEdl
Yawdoo 10,0100 g T'aw Acceleration ;I
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The selected channels are listed in the upper box. To add other channels:

A. Select a channel from the available channels selection box. Channels
listed in parenthesis are already used and may not be selected.
Channels preceded by an asterisk are active DOF feedback channels
and are automatically acquired.

B. Select the “Use” button to add the channel to the selected channels list

box.

C. Toremove a channel from the selected channels list box, first select the
channel in the selected channels list box and then select the “Delete”
button. To delete all channels from the list box, select the “Delete All”

button.

D. Select the “Finish” button to return to the Configure Test dialog.

6. Copy: Press this button to copy configuration parameters from an existing
test. When this button is pressed, the Copy Test Configuration dialog will

open.

- Copy Test Configuration

Source Group:

Select Source

Fandam Test
Elcentra with S pecirnen and W ater
Kobe 705

[X Copy DOFs

X Copy Acquisition Channels

| OFK. I | Cancel
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First select the group in which the source test exists and then select the
source test. Check the desired boxes to copy DOFs and/or Acquisition
channel information. Note that if any DOFs and/or acquisition channels
have already been defined, you cannot copy this information from the
source test.

Select the “OK” button to return to the Configure Test Dialog.

Press the “OK” button on the Configure Test Dialog after entering all
desired parameters. A Test Setup dialog will appear.

. Filter Achieved: Optionally, click the Filter Achieved check box when you

want to filter the achieved signals of a compensated test for an error
calculation. If selected, the following Define Error Band dialog appears:

Define Error Band (5]

Low Fregq: |1 Hz
HiFreq: |20 Hz

Ok | Cancel |

After each iteration, the error estimate is computed over the frequency band
defined on the Define Error Band dialog.
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Test Setup Dialogs

A test setup dialog is opened when the “OK” button is pressed on the Configure
Test dialog. There is a different Test Setup dialog for each test type.

Acquisition Only Test Setup Dialog

When the test type is Acquisition Only, the Duration dialog is opened.

Acquisition Only Test Duration

Test Duration: {200 seconds

| (1] I | Cancel I

This dialog allows you to input the desired duration (in seconds) for the
acquisition test. When you press the “OK” button, the test will be created. The
STEX main dialog will reappear and the created test will appear in the Test list.
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Model Measurement Test Setup Dialog

When the test type is Model Measurement, the Define Random Motions dialog

is opened.
Define Random Motions
Test: Model Measurement Test
DOF 3 Sigma Shape
Longitudinal 1.000000e+000 g Random Shape
Lateral 1.000000e+000 g Fandom Shape
Yertical 1.000000e+000 g Random Shape

DOF: ILDngitudinaI "'I
Shape: IHandDm Shape Selectl
3 Sigma: |1 il

Uze Shape |

|ndependent Frames: |1

ok | LCancel |

Duration:  71.670 seconds [7168 points)

This dialog allows you to select an existing random shaping function (a real
valued spectrum) along with a three-sigma level parameter for each degree of
freedom.

Enter the following parameters on this dialog:

1. Choose the desired DOF in the DOF selection box.

2. Choose the desired shaping function for the selected DOF using the shape
selection box. Shaping functions are created using the Shape option on the
Analysis pulldown menu located on the STEX main dialog. Pressing the
“Select” button will open a selection box listing all available shaping
functions. Refer to , “Using the Select Option,” on page 48 for information
pertaining to using the Select button.

3. Enter the desired 3 Sigma level into the 3 Sigma text box.
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4. Press the “Use Shape” button to enter the selected DOF and associated
parameters into the DOF list.

5. Repeat steps 1-4 for each included DOF.

6. Enter the desired number of independent frames for the test into the
Independent Frames text box. This value will default to one. Refer to
Appendix B for information on random signals.

7. Use the “Update” button to calculate the duration of the test. The duration
calculation is based on the number of independent frames and the frame size
(derived from the shape function(s)).

When the “OK” button is pressed, the random signals will be created, one
for each DOF. A vector will be created combining these time histories. The
STEX main dialog will reappear, the created test will appear in the Test list
and the created time histories and vector will appear in the Result list.

Time History and Compensated Time History Test Setup Dialog

When the test type is Time History or Compensated Time History, the Specify
Target Time Histories dialog is opened.

Specify Target Time Histories

Longituinal [Elcentio East/west Selectl

Vertical IEIcentrD ertical Sele.:tl 3

Test: Elcentro Eartquake ¥ 3
Factors:

| ateral IEIcentry Marth/South Selectl

&
=

11

Cancel |

70 Tests

This dialog allows you to select an existing time history for each DOF included
in the test configuration. Use the Factor fields to enter scaling factors to be
applied to the specified time histories.
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Enter the following parameters on this dialog:

1. Enter the desired time history for each DOF into the associated text box.
The referenced time history will be copied to create a target vector. You can
either type in the exact name of the desired Time History or use the Select
button to open a selection box listing all available time histories. Refer to ,
“Using the Select Option,” on page 48 for information pertaining to using
the Select button.

When the “OK” button is pressed, the Taper Target Motions dialog will
open.

The Taper Target Motions dialog allows you to add tapering to each target
time history. You can specify the duration of the tapering at the beginning
and the end of each time history. You may also choose no tapering.

= Taper Target Motions

Wector: [TARGET] Elcentro E arthgquake Test

Start Duration  End Diuration

Lateral [TGT:Lat] Elcentra Earthquake Test ‘E |D All
Longitudinal  [TGT:Lon] Elcentro Eathquake Test |D |EI
Wertical  [TGT: W er] Elcentro Earthquake Test ‘U |D
° "
° "
E E

| Taper | ‘ MO Taper

Enter the following parameters on this dialog:

1. Enter the desired duration, in seconds, of tapering at the start and end of
each time history. The duration may be zero, if desired.

2. If all the time histories have the same tapering, you can use the “All” button
to copy the Start and End duration's defined for the first time history to the
duration fields for the remaining time histories.

STEX User’s Manual Tests 71



Test Setup Dialogs

3. Pressing the “Plot” button will display the time histories as they exist before
tapering.

4. Press either “Taper” or “No Taper” button.

Choosing No Taper will create the test using untapered time histories. After
the test is created, the STEX main dialog will reappear and the test name
will appear in the Test list box. If the test is compensated, the loopback step
will follow. Refer to, “Compensated Test Loopback,” on page 72.

Choosing Taper will create tapered time histories along with a vector of
these time histories. These time histories will be listed in the Results list box
on the STEX main dialog. The test will be created using the tapered time
histories. After the test is created, the STEX main dialog will reappear and
the test name will appear in the Test list box.

Compensated Test Loopback

72
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Note This section applies only to systems equipped with a Pacific Instruments
data acquisition system.

During a test, DOF feedback signals are filtered using the anti-aliasing filters.
This filtering can add errors into the compensation process unless the loopback is
performed. The result of the loopback is the Desired vector which is created by
passing the Target vector through the anti-aliasing filters. The Desired vector is
used for compensation.

After the Taper Target Motions dialog and prior to the loopback the following
message box appears (only on systems equipped with an MTS 469D digital
control system):

MTS STEX 3.0 ]

Fieady to Execute Loopback Test.

Thiz will take approximately 81 seconds.

Click YES to proceed or MO to abort test.

EMSURE 4590 |5 IM EXTERMAL AMALDG MODE

This dialog displays the duration of the loopback test and allows you to continue
with the loopback test or cancel. If you choose to cancel, the loopback test will
automatically be run when you attempt to execute a compensated test.

Note The 469D must be in external analog mode. This is not checked by
STEX.
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When the “OK” button is pressed, the following dialog appears:
Loopback Progress E3

Test  Elcentros 3

0% Tirner 100%

Elapzed; 37.9 seconds Dwration; 61.4 zeconds
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Test Execution begins when you choose the “Execute” option from the Test
pulldown menu on the STEX main dialog. Test execution steps vary with test
type and data acquisition hardware. “Test Execution - No Data Acquisition
Hardware” on page 74 describes the steps that occur when there is no data
acquisition hardware connected to the STEX system and “Test Execution - Data
Acquisition Hardware” on page 76 describes the test execution steps that occur
with data acquisition hardware.

Test Execution - No Data Acquisition Hardware

74

Tests

For systems without data acquisition hardware connected to the STEX system, a
series of dialogs will appear to guide you through setting up and downloading
drive files, performing test excitation using the real-time control system and
importing acquired data into the STEX database.

All tests, with the exception of compensated time history tests, will begin with
the Specify File to Receive Drive Data dialog. The compensated time history
tests begin with compensated test dialogs which are used to effect the
compensation process. These are followed by the Specify File to Receive Drive
data dialog. Refer to , “Compensated Test Dialogs,” on page 88.

In order to execute a test, STEX prepares a file containing time histories which
will be used to drive the control channels on the test system. The Specify File to
Receive Drive Data dialog is used to specify the name of a file in which to save
the drive data for use by the real-time control system. The dialog box which
gathers this information is a standard Windows SAVE AS dialog box.

Specify File to Receive Dnve Data E1Ed

Save jn: |B db j il I_ =

.1 Saaaasaa

File name: Itest.cmd Save I
Save az lupe: ICnmmand Filez [*.crmd) j Cancel |
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After you specify a drive file name, STEX will download the drive data into that
file, and then notify you when the file has been downloaded.

Waiting for Test Ed

Dirive File haz been downloaded.
When test iz over, click QK toretieve the acquired data.

Cancel |

At this point, use the 469D real-time control system to perform test excitation.

When the test has finished, click “OK” on the Waiting for Test Dialog to notify
STEX that the real-time control system has finished executing the test.

After you click “OK”, STEX will prompt for the name of the file that contains
the acquired data, using the following standard Windows Open dialog box.

Specify File Which Containz Acquired Data
Lookin: | db

|_1533aaaaa

File name: |test.rsp Open I
Filez of twpe: IHespnnse Filez [*.rzp] j Cancel |

Specify the location of the data that the real-time control system acquired. Once
the file is specified, STEX will import the data, check it for consistency and then
store it in the STEX database.
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Test Execution - Data Acquisition Hardware

Reconciliation Dialogs

76
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All tests, with the exception of compensated time history tests begin with a
Channels to Monitor dialog which allows you to choose up to two channels to
monitor during excitation. It is followed by a Pretest Checks dialog which
displays information on the state of the test equipment and then a Test Excitation
dialog which allows you to start and/or abort the test. Refer to the following
discussions:

“Channels to Monitor Dialog” on page 81
“Pretest Checks Dialog” on page 82
“Test Excitation Dialog” on page 86

The compensated time history tests, begin with compensation test dialogs which
are used to effect the compensation process. These are followed by the Channel
to Monitor, Pretest Checks, and Test Excitation dialogs described in the
preceding paragraph. Refer to, “Compensated Test Dialogs,” on page 88.

Before test execution begins, STEX checks the full-scale values, units and
descriptors associated with each acquisition channel against the current contents
of the transducer database. If discrepancies exist, you are given the opportunity to
resolve them through a series of reconciliation dialogs. Refer to, “Reconciliation
Dialogs,” on page 76. (Note that these dialogs apply to systems equipped with
auxiliary data acquisition channels for recording specimen-mounted transducer
signals.)

It is possible for a user to change information in the Transducer database between
the time a test is defined and the time it is executed (e.g. transducers are
recalibrated). This has potentially serious ramifications on the proper execution
of the test, since the interpretation of control signals and acquired data signals are
both scaled based on the calibrated full-scale value of the appropriate channel.
STEX will attempt to identify such discrepancies when you execute a test, and
will give you the opportunity to resolve the discrepancies using Reconciliation
dialogs.

When the user chooses “Execute” option from the Test pulldown menu on the
main dialog, STEX checks the values in the internal STEX database against the
external database used to maintain transducer setup and calibration information.
If a discrepancy is exists one of the following dialogs will open.
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Control DOF Channel Discrepancy

The most serious discrepancy occurs when a DOF channel is involved, since the
scaled data directly affects the magnitude of the signal used to drive the system’s
actuators.

The following warning message will be displayed advising you of the seriousness
of this discrepancy.

MTS STEX 3.0

Unable to reconcile DOF fullzcales: [Longitudinal] Fullscale [g), STE: -5 000000e+000,5.000000e+000 Databaze:
-1.000000e+001 .1.000000e+001

The dialog indicates that the feedback channel full-scale information is invalid
for the Longitudinal DOF; the differing values are given. After pressing “OK”
the test execution is canceled. The source of the discrepancy must be determined
and fixed. The likely cause is a corrupt database file, however, the full-scale
values for DOF feedbacks must agree with values defined for the control system.
Great care is recommended in determining the proper full-scale values as these
should have been defined during installation and rarely, if ever, change. If you are
unsure as to how to proceed, contact MTS Service.

Specimen Channel Discrepancy

The Specimen Channel Discrepancy dialog is opened when STEX detects a
discrepancy between the internal STEX database and the external Transducer
database for channels other than control DOF. There will be different dialogs for
different data acquisition systems as described in the following sections.

Specimen Channel Discrepancy Dialog — Pacific Instruments Data Acquisition

Specimen Channel Discrepancy

A full-zcale conflict has been detected

for one ar more specimen channels,
& The channel databaze may have

changed since the test waz defined.

Cancel | Uze STEX Values I

;"'""r%'fiE.'El'i'f'j.)"ﬁ'E't"c-'.E"c-}'éé""";| Use Database 'V'aluesl

STEX User’s Manual Tests 77



Executing Tests

The following options exist for reconciling the channel database with the STEX
test record:

*  Cancel

e Use values from test record

e Use values from channel database

*  Modify database manually, one channel at a time

Cancel Choosing this option results in changes to neither the STEX test record nor the
channel database. The discrepancy will still exist and will reappear the next time
the test is executed.

Use Values from Test The channel information stored with the test record is copied to the channel
Records database and execution proceeds. Note that the channel information stored in the
test record originated when the test was created or the last time a reconciliation
occurred.

Use Values from The channel information stored in the channel database is copied to the STEX
Channel Database  test record.
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Modify Database For each channel for which a discrepancy was determined, the following Full-
Manually, One Channel Scale Reconciliation dialog appears. You may adjust full-scale parameters for
ata Time each channel until the discrepancies are eliminated. Note that this dialog may be
slightly different for some data acquisition systems due to differences in
hardware capabilities.

Full 5cale Reconciliation

Channel Of41-1+E)

Stex Full Scale [target): I-43.8Ei to44.14 g

Databaze Full Scale; i'49-85 to 5014 g Update I

— Tranzducer Database

™ ariable
Gain: i "I
Sensitivity: IEI.EIEIE Compute ;

Offset: |0.144

_ ()4 |
Lnits: ig
Cancel |

Along with the channel identifier, the full-scale values are given. The purpose of
this dialog is to adjust channel information in the channel database to agree with
the STEX test record full-scale.

You may adjust the various parameters manually, or you may select “Compute”
to have the parameters set automatically. Selecting “Update” causes the
Database Full-Scale value to be recomputed. When this value agrees with the
STEX Full-Scale, you may proceed by pressing “OK”. If other discrepancies
exist, this dialog will reappear, updated with another channel. If no other
discrepancies exist, test execution continues.
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Specimen Channel Discrepancy Dialog — MTS 498 and 493 Data Acquisition

Specimen Channel Discrepancy

& full-zcale conflict has been detected for one or more specimen channels. The channel databaze may have changed since the test was defined.

STEX Mame | STEX Units | sTEXFulScale | DB Mame | DE Urits | DB FulGeale |
Channel One cmizec” 2 -B0.0,150.0 Channel One q -10.0,10.0
Channel Twa M 2R2Z1FT 254,423 Channel Two q -10.0,10.0
Chanrel Three mizec A1.162532,11.0...  Channel Three q -10.0,10.0

Uze Databaze '\-"aluesl Cancel

The Specimen Channel Discrepancy dialog will appear if, after you have selected
a test for execution, STEX determines that the channel information in its test
record does not match the channel database file. This dialog lists the details of the
problem channels.

The following options exist for reconciling the channel database with the STEX
test record:

1. Use STEX Values — the database will be changed to reflect the values in the
STEX record.

2. Use Database Values — the test record will be changed to reflect the values in
the database.

3. Cancel — no changes are made and the execution is cancelled.

4. Double-click any channel in the STEX Name column to open a Channel
Settings dialog (described in, “Channel Setup - MTS 498/493 Data
Acquisition System,” on page 95) and manually edit the full-scale
parameters for that channel. The discrepancy list will be updated when the
Finished button is pressed. If no discrepancies are found, the dialogs
disappear and test execution proceeds.
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Channels to Monitor Dialog

When you select “Execute” from the Test pulldown menu, the Channels to
Monitor dialog will appear. If you are selecting a compensated test for execution
the Compensated Test dialog will appear instead. Refer to, “Compensated Test
Dialogs,” on page 88.

5Select Monitoring Channels
Selected: Platting Limits:
Type | Channel | Identifier | nitg | Iiry .z
[DRIVE] Yertical Acceleration g a0 10
[COMTROL] Longitudinal Acceleration q BT m
Available:
Type | Channel | Identifier | |dnits
[DRIVE] Longitudinal  Acceleration q Elamiaie |
[DRIVE] Lateral Acceleration q —
[DRIVE] Wertical Acceleration q add
[COMTROL] Longitudinal Acceleration a =
[COMTROL] Lateral Acceleration aq
[COMTROL] Wertical Acceleration aq

0Ok
Cancel |

[ One Graph

STEX User’s Manual

This dialog allows you to select up to two channels to monitor during test
excitation.

To select a channel, highlight a channel in the available list and press the “Add”
button.

To delete a channel from the top Selected Channels list, first highlight the
channel and then press the “Remove” button.
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When channels are selected for monitoring, the Plot Limit fields are set to the
channel full-scale values. You may change these limits to effect the way they are

displayed during the test.

Press the “OK” button to continue with test excitation.

Pretest Checks Dialog

When you select “OK” on the Channels to Monitor dialog, the Pretest Checks

dialog will appear.

Pretest Checks - Elcentro

Diive Channels:

W arnings

DOF | Scaling | Full-zcale | Winlatiohs |
Laongitudinal 100% 10049 0
Lateral 100% 10.0g 0
Yertical 100% 100g i]
Scale | Flat | Kinematics

Acquizition Channels:

Longitudinal axiz iz et to TWC dizplacement,
Longitudinal axis hagz wrong mode,
Longitudinal Amplitude Contral is OM
Lateral awis iz zet ta TVC displacement.
Lateral awiz has wrong mode.

Yertical awig iz zet to TV digplacement.
Wertical axiz hasg wrong mode.

Wertical Computer Control MOT zelected
HEM iz mot on.

Tahble not in normal position

Program ramp iz not at 10%olts,
Program ramp iz at 0ol

Syztern iz not in Range 1.

Channel | Identifier | Full-scale | Filtes | Recheck
Longitudinal  Acceleration 10.0g 40.00 Hz
Lateral Acceleration 10.0g 4000 Hz
Wertical Arceleration 10049 40.00 Hz

LContinue

Abort

d
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This dialog provides the following information:

The set of controlled DOFs, current scaling of each DOF, in percent, along
with full-scale value

Full-scale violations per DOF; a full-scale violation occurs when the DOF
time history exceeds the full-scale value recognized by the system control
hardware. When this occurs, the DOF time history should be scaled using
the “Scale” button. See below.

The set of specimen acquisition channels along with the full-scale value and
filter setting for each channel

Test equipment status warnings. These warning situations should be
eliminated before executing the test. The warning list can be updated by
pressing the “Recheck” button.

The “Recheck” button will update the warnings list and the full-scale violations

list.

The “Plot” button will plot the time histories using the Plot dialog. Refer to,
“Using the Plotting Option,” on page 41.

The “Scale” button will open the Scale Drive Motion dialog, allowing you to
apply a scale factor to each time history.

= Scale Drive Motion
TEST: Kobe 0%
Degree of Freedom Scale Factor to Apply
[% of Original Profilz] ta Current Profile [%]
Lateral [1002) Img Fever I
Langitudinal [100%) Img Fevert I
Yertical [100%) I 100 Fever I
I ik I | Cancel I
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Enter the desired scale factors (in %) to be applied to the current DOF time
histories. The current scale factor (% of the original time history) is displayed
beside each DOF.

Pressing the “Revert” button will cause the DOF time history to revert back to its
original level (apply original scale factor).

Press “OK” to apply the new scale factors to each DOF time history and return to
the Pretest Checks dialog. Then press the “Recheck” button on the Pretest
Checks dialog to update the Full-scale violations list.

When the system warnings and violations are eliminated, press the “Continue”
button on the Pretest Checks dialog to continue with test excitation. Pressing
“Abort” will cancel the execution and return to the STEX main dialog.
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The “Kinematics” button will open the View Kinematics — Elcentro X-Axis
dialog, displaying the estimated velocity, acceleration and displacement. Note
that one of these three selections was given by the user at test definition and is
used to calculate the other two parameters.

' View Kinematics - Elcentro X-Axis
Displacement Vector
5.0000
2.5000
=
=
E:
£8 o000 —
c
o
-
-2.5000
-5.0000
0.0 A rceleration 518 23.035 34.553 46.07
scconds
Dretails I Save As | Displacement [+ E it |

Use the list box to select the signal to be displayed.

Pressing the “Details” button will open a statistics dialog for the signal currently
diplayed.

Pressing the “Save As” button will export the displayed signal to an external file.
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Test Excitation Dialog

When you press “Continue” on the Pretest Checks dialog, the Test Excitation
Control dialog will open.

Test Excitation Control E3
Test:  Elcentro
Group:  Group [SR 10000 Hz)
Events 0% Tirner 1005
Elapzed; 0.0 zeconds Duration; 10.2
10.000 g Channel: DRIVE Yert
10,000 g

This dialog displays test events, a test progress meter, and the channels that were
selected on the Channels to Monitor dialog.

Press the “Abort” button to cancel the test execution and return to the STEX
main dialog.

Press the “Start” button to begin the test execution. You can monitor test
execution using the progress meter and displays on this panel.
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When the test has completed, the following Test Completion dialog will appear.

Test Complete

Offset Remaowval
W fooelerstions T " [vaks)
¥ “elocity ™ "mu" (Micro-strain)
¥ Displacement ™ &l Sighals

Do pou want to save the acquired test data?

Ve MHa

You have the option to specify how post-processing proceeds by indicating
which types of specimen data have their means removed.

Pressing “Yes” button will save the data acquired during the test. This data will
overwrite any pre-existing data.

Pressing “No” button will discard the data acquired during the test.
Pressing either the “Yes” or “No” button will also close the test window and

return either to the main dialog or the compensated test dialog (if running a
compensated test).
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Compensated Test Dialogs

Whenever you select the compensation test for execution, the Compensated Test

dialog appears.
Compensated Test (=3
Test: 50 Gal Comp2
Iteration Awerage Ermor DOF Ermor
Laong 18.75%
Lat 9.04%
Wert 14.59%
Roll 0321
Pitch 0.6743
aw 0.0453
Revert [New] | DISK LISAGE:
Fievert [Delete] | Tatal Used: 3.3 MB
Available: 55.6 GB
Purge |
Execute #14 | Wiew |
Mew | Model |
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Compensated Test x|

Teszt: Elcentro Compenszated

Iteration &sverage Error DOF Error
A oo 0
3 3.69% Lateral 3.89%
2 FACH 4 Vertical 4.92%
1 207

Bevert | Purge |

EHecuteﬂﬁrl Hew | Wiew |

DISK LUSAGE: Total Used: 145 MB
Avyailable: 345.7 MB

This dialog provides the following information:

»  the left list box displays the iterations that have been performed along with
the average error RMS for each iteration

*  theright list box displays the error RMS for each degree of freedom for the
iteration selected in the left list box

*  the amount of disk space used by the test and the available disk space is
displayed

Selecting a non-current iteration in the left list box and then selecting the
“Revert” button will delete all iterations (drive and achieved signals) that have
occurred after the selected one.

Revert (New) button Selecting a non-current iteration in the left list box and then selecting the
“Revert (New)” button will create a new iteration with the same drive as an
existing previous iteration. Intervening iterations are not destroyed.

Revert (Delete) button  Selecting a non-current iteration in the left list box and then selecting the
“Revert (Delete)” button will make the selected iteration current by deleting all

intervening iterations.

Purge button Selecting “Purge” will delete all iterations except the current one. delete all
iterations (drive and achieved signals) that have occurred after the selected one
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Execute button  Selecting “Execute” will execute the test using the most current iteration and
drive. For systems with data acquisition hardware, the Reconciliation dialogs
will appear, if necessary, followed by the Channels to Monitor dialog, the
Pretests Checks dialog and then the Test Excitation dialog. Refer to“Channels
to Monitor Dialog” on page 81 through “Test Excitation Dialog” on page 86. For
systems without data acquisition hardware, special dialogs will appear to guide
the user through the test execution process. Refer to “Test Execution - No Data
Acquisition Hardware” on page 74.

New button Selecting “New” will create a new iteration with a new drive. When you select
“New”, the Scale Correction dialog appears.

Scale Comection Dialog
Elzentro Compenzated

Scaling %

Longitudinal Iﬂ _éll_l
Lateral IB':I
Yertical IE“:I

ot | o | Cancel

This dialog displays a correction scale factor for each DOF. The correction is
computed based on the error signal of the previous execution and the model
associated with the test. Typical scaling is between 20% and 80%, with difficult
tests having a scaling factor of 20%.

You may plot and scale the correction before applying the correction to the drive
signal.
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View button  Selecting “View” will display the View Iteration dialog.

X

View lteration Signals

Elcentro [TARGET] A
Elcentra [DESIRED]
Elcentro [DRIVE 2]
Elcentra [ACHIEVWED 27]
Elzentra [SPECIMEM27)
Elcentro [ERRORZ7]
Elcentro [CORRZE]
Elcentra [DRMEZE]
Elzentra [ACHIEVWED 26]
Elcentro [SPECIMEM2E]
Elcentro [ERRORZ26]
Elcentra [CORR25]
Elcentro [DRIVE 28]
Elzentro [ACHIEVED 25]
Elzentra [SPECIMEMN25)
Elcentro [ERRORZ25]
Elcentro [CORR24]
Elcentro [DRMNMEZ4]
Elzentro [ACHIEVED 24]
Elcentio [SPECIMEMN24]
Elcentro [ERROR24]
Elcentro [CORR 23]
Elcentro [DRIVE 23]
Elcentio [ACHIEVED 23]
Cl.

mmimbem TS OC T ThA T h32T

Deselect Al |1 DOFs

¥ Plot 45D |Select Type Convergsnce

Han 5 Times - Eedl:

[
[

aildl

This dialog lists all of the vectors that exist for the test including old drive and
achieved signals. Select one or more of these signals and then press the “Plot”
button and a plotting dialog will appear for whichever signal(s) you selected.

Check the Plot ASD box to convert the plot to the frequency domain.

For ASD plots, the number of hannings (smoothing) can be selected: none, 1, 5,
10, 50, 100 times.

“All DOFs” may be plotted or any one of the DOFs defined in the test.

The Select Type option has: Achieved, Error, Correction, or Drive. When
selected, this will highlight all appropriate signals in the list above.

Deselect All will simply un-select any signals in the list.
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When you select the “Convergence” button and two or more iterations have been
completed, the error history plotting dialog appears.

Compensated Test Convergence - 50 Gal Comp2 ==
200
100
o
=
=]
a
B & & — 8
Long Roll —
Lat Pitch 0nE2:
S e 50 Gal Comp2 12-Jun-2002:00:52:27 Exi

The error history plot shows the history of the error RMS values for each DOF
for all iterations completed. The error RMS for each DOF is plotted against
iteration number.

Check the Normalize box to normalize each DOF by the error of the first
iteration.

Click the Exit button to exit the error history plot dialog or select the Print
button to print the image.

Model button  Selecting “Model” allows you to specify a new model record for this
compensation.
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Channel Setup Dialogs

Channel Setup - Pacific Instruments Data Acquisition

STEX User’s Manual

You can modify the Transducer database directly by choosing the Channel
Setup selection on the Hardware pull-down menu. The Transducer Database
Channel Parameter dialog will open allowing you to view and manipulate the
database.

Transducer Database Channel Parameters

Channel j

Full Scale |1 000000 r

— Traneducer Databaze

MName [CHAND

D ezcription IUnknnwn

Location IUnkann

Yariable [~ Gain I‘I j

Senszitiviy I-]

Offzet ID

Units Im\\.f

ok
Filter IWidehand j Cancel |

Choose the channel to be viewed or edited in the Channel drop down list. When
this field is highlighted, the up and down arrow keys can be used to scroll
through the channels. DOF channels are identified by their DOF designation (e.g.
Lateral Acceleration). No distinction is made between DOF channels and
specimen acquisition channels.

The Full-Scale indicator is a read only text box that is updated whenever any of
the parameters affecting full-scale are changed. These include the Gain,
Sensitivity, Offset, and Unit parameters.
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The Variable Gain check box is used to indicate when a gain is entered that does
not correspond to one of the predetermined gain levels in the list box. The box is
checked (or unchecked) automatically depending on whether the user selects a
gain level from the list box or types in a level that is not in the list.

The Name, Location and Description are the three separate components of
descriptive information that are stored in the Transducer Database. When viewed
in STEX, these components are concatenated together, separated by colons.

The Filter list box contains a list of available filter settings for the channel. The
user must choose a setting from the list. A filter setting would typically be chosen
which is less than the Nyquist frequency. In addition, the list typically contains a
Wideband setting, which is equivalent to no filtering.

You can change the filter setting for all channels by choosing the Set Filters
selection on the Hardware pull-down menu. The Set All Filter Cutoff
Frequencies dialog will open allowing you to select a low- pass cutoff frequency
value.

Set All Filter Cutoff Frequencies

Low Pazs Cutoff

(]S I Cancel

When you select OK, the selected low-pass cutoff frequency value will be
applied to all channels in the channel database.
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Channel Setup - MTS 498/493 Data Acquisition System

If your system is equipped with an MTS 498 Data Acquisition system, the
Conditioner Calibration panel will open when you choose the Channel Setup
selection on the Hardware pull-down menu.

Conditioner - Calibration Panel

Select:

—1 I Calibration Adjustments———————— [C Conditioner Parameters———————————
Eﬂing I E xcitation: tl 0.E31NT) v Bridge Balance: I -1.400488 | &
CHaMA 1 1

CHANS ) J

CHAME
CHAMT Gain; I 1.398926 A Offzet Zero; I 0017327 W

CHaME | 1
CHAN3 P p
CHamM10
CHAM11 ;I AL Conditioner Parameters

CHAM1Z
Dermod. Phase: I 90.000000 Deg

J Scale Factor: |1U-DDUUDD
PP} DE Canifionz Coarse Zero: I 5000000 v Offzet: IU.UUUUUD

Lrits: Ig

D escription: I

i~ Internal Cannection J
Fullzzale: -10.0,10.0g
Feadout ITransducer j Fine Zera: 1.000000 v/ Conditioner Output:
Input: ITransducer j J 3166.000000 Yol
Output; ITransducer j Dela K [+]: I 1050000 WA I 3166.000000 g
Filter: J

¢ Digial [0 Finished |
Set DACs

Use this panel to calibrate the MTS 497 Series AC and DC Conditioner boards
used in the 498 Data Acquisition system. Refer to the 497 Product Manual for

information regarding the settings on this panel. Note that the Filter checkbox

should always be enabled.
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If your system is equipped with an MTS 493 Data Acquisition system, the
following Conditioner Calibration panel will open when you choose the Channel
Setup selection on the Hardware pull-down menu.

Conditioner - Calibration Panel

Select Channel:

122+, 76 = Fiter: |ANNRERE ~
CHAMZ =
CHaAM2 Ewcitatian: & 0.0000 W
CHAMA
CHAMS |
CHAME P
Eﬂiﬁ; Gain: 0.0000 WA
CHAMS |
CHaM10 .
Eﬂim; " Delta K [+]: 09500 WA
i |
Mame: |122+,?5'T'- Set /
e 0.0000 s

Dezcrption: ]Channel One

j S—

Type: DC Conditioner

nitg: |'\)'
Scale Factor: |10.000000
Offzet; (0000000

Fullzzale: -10.010.0%

[ Shunt  DIO | DAC| &DC| T Invert Palarity ___ETfEﬁ{_J

Dutput: | 3.000000 Vol 3000000 ¥

This panel is quite similar to that of the 498 version on the previous page. There
are slight differences owing to the different features of a 493 DUC versus the 497
AC/DC conditioners. Note that the filter should be selected appropriately.

96  Tests STEX User’s Manual



STEX User’s Manual

Channel Setup Dialogs

The desired channel is chosen from the list located in the upper left corner. You
can change the identifier for a channel by double-clicking on the selected
channel. The following dialog will appear:

Rename Channel E3

Current: CHARZ2

New: IEhanneIde

ak. I Cancel

You may define a new identifier for the channel. After selecting OK, the
calibration panel will become active, and the list of channels will be updated.
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Selecting the “Digital I/O” button on the 498 Conditioner Calibration panel or
the “DIO” button on the 493 Conditioner Calibration panel results in the Digital

/O dialog.

Set Al

Feset All

Digital 1/0

- STEX Digital Outputs
0 [ Bun/Stop 4 [ Source Inhibit [ert]
1 I Source Inkibit [Larg) § [ Source Inkibit [Fitch)
2 I Source Inhibit [aw) § [ Source Inhibit (Rol)
3 I Source Inkibit [Lat] 7 [ Loopback Enable

- STEX Digital Inputs
0 ¥ HSM iz nat on. 16 [ Ampl Contral [Lat]
1 [T Table nat in nomal positian 17 T Computer Selected [Wert]
2 [ Program ramp is not at 10 18 ¥ Mode Bit 1 [Vert)
3 [¥ Program ramp iz at 0%alts. 19 [ Mode Bit 2 [Yert]
4 [T System iz notin Range 1. 20 T Ampl. Control fer]
5 [ Computer Selzcted [Lonal 21 [ Computer Selected [Fitch)
£ [ ModeBit1 [Long) 22 [ Mode Bit 1 (Pitch)
7 [ ModeBit 2 [Lang] 23 ¥ Mode Bit 2 [Pitch)
g [ Ampl Control [Long] 24 T ampl Control [Pitch]
g [# Computer Selected [Yaw] 25 ¥ Computer Selected (Rall)
10 ™ MadeBit1 [vaw) 26 ¥ ModeBit1 [Rol
11 ¥ ModeBit 2 [vaw) 27 [T Mode Bit 2 [Rall
12 [¥  Ampl Contrl [ aw) 28 ¥ ampl. Control [Ral)
12 [ Computer Selected [Lat] 29 ™
14 ¥ ModeBit 1 [Lat) el e
18 [T Mode Bit 2 [Lat) i s

Sample DIO

_saa |
__Resatal |
_SanvleDI0 |

Digital Outputs are shown in the upper area and the Digital Inputs are shown in
the lower area. You may change a Digital Output by setting the appropriate
check-box. All Digital Outputs may be set or reset using the buttons to the right.

Selecting “Sample DIO” causes all of the Digital Inputs to be read and the

display updated.
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Selecting the “Set DACs” button on the 498 Conditioner Calibration panel or the
“DAC” button on the 493 Conditioner Calibration panel results in the Set D/As

dialog.

Set D/As

Valtage [+~ 10] s

Longitudinal s | ooss
Lawral o sel | 008
vetica [ e | 003
Rol [ s | 00
e R
vaw[e e | 00

Set Al I

Ezit

el
0.080

0.080
0.042
0.056
0.056

0.003

[walts]

Dizpl
0.0

0.054
0.033
0.3
0.040

0.050

When this dialog first appears, STEX measures the current feedback level for all
channels and displays the voltage value for each. This measurement is repeated

whenever a D/A output is set.

This dialog allows you to set the current voltage output of the D/A converters.

Initially, the output levels are not known, so you must use “Set All”. After this,

the Set button for each DOF will be enabled, and individual channels may be

modified.
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Selecting the “ADC” button on the 493 Conditioner Calibration panel results in
the Sample 493 A/Ds dialog.

Sample 493 AfDs El

£3 [Chassiz #2 CHAN103) : 0.019
Da 00,443
DA 1 0,365
DA 200192
DA 3 0.043
DA 4 0256
DA 50387

1 [Chasziz #1 Longdec)] : -0.432 ~
2 [Chaszziz #1 Latdeo]: -0.135

3 [Chaszis #1 Yertdoo) ; -0.080

4 [Chasziz #1 Rolldoc] - -0.045

5 [Chasziz #1 Pitchdee] - 0.024

E [Chasziz #1 Yawdce] - 0.456

T [Chasziz #1 Longvel] ; 0.251

8 [Chasgziz #1 Lab/el] . 0.0E3

9 [Chasziz #1 Yertvel] : 0122

10 [Chazziz #1 Rolhel] : 0,287

11 [Chazsiz #1 Pitchivel) ; 0,392

12 [Chazsiz #1 Yawhel] : 0.243

13 [Chazziz #1 LongDig) : -0.215

14 [Chazziz #1 LatDiz] : 0.082

158 [Chazsiz #1 YertDiz) : 0.293 b’

Fdbkz: 1t 18  Specimen: 19to 152

|'I to |82 E it

The operator may select a range of A/D and then Sample. Then, all of the
selected channels are sampled and the results are broken into two lists. (Units are
in volts.)

The top list contains all of the D/As, AND A/D channels whose voltages are near

zero. The lower list contains any A/D channels whose voltages are not near zero.
(Note that the D/As are not selectable; they are always sampled.)

100 Tests STEX User’s Manual



Viewing Test Parameters

Viewing Test Parameters

Before and after test execution, you may view the state of a test by highlighting
the test in the Test list box on the STEX main dialog and selecting “View” from
the Test pulldown menu. This will open the View Test dialog.

pd
Mame: Elzentro Uncompensated
Test Tupe: Time Hiztom
Created:  17-Jun-1997:00:39:42
Modified: 17-Jun-1397:00: 44:03
Duration:  66.555 seconds
Storage: 2142 [SAAAAEXS STx) 2.99 MB
| Dive:  Elcentro Uncompensated [DRVE]
I Achieved: Elcentro Uncompenszated [ACHIEVED]
1 Specimen; Elcentro Uncompensated [SPECIMEM]
DOF | Cortrol Mode [ Full Scale | Feedback Made | Full Seale
Longitudinal  Acceleration 100 g Acceleration 10.0 g
Lateral Acceleration 100 g Acceleration 100 g
Wertical Acceleration 100 g Acceleration 100 g
Channel | Full Scale | I dentifier | -
18[18) 11061106 g Cond0902
149(19) 101.91019 g Cond1001 -
200200 424424 g Cond1002
21(21) 436436 g Cond110
22(22) -108.0,105.0 g Cond1102
23(23) 445,445 g Condl20
24[24] B1ER16 g Cond1 202
Bepart WView Test Log
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This dialog contains the following information:

. Test name

e Testtype

*  Test creation and modification dates
*  Permanent storage information

e Test duration (in seconds)

*  Model name (for compensated tests)
e Target motion vector name

*  Desired motion vector name

*  Drive motion vector name

*  Specimen motion vector name (if any)
e Achieved motion vector name

e A list detailing the DOFs controlled by the test, along with mode and full-
scale information

* A list of specimen acquisition channels along with identifier and full-scale
information

Selecting a button next to one of the vector names (target, achieved, drive, or
specimen) will open an appropriate statistics dialog for that vector. Refer to
“Viewing Result Parameters” on page 28.

You can view time histories associated with the test by locating the time history
(or vector) in the Result list box on the STEX main dialog and double clicking on
it. This will open a statistic dialog. Refer to “Viewing Result Parameters” on page
28.

Selecting the “Report” button will generate a test report in a text file. The

filename is specified using the Save As dialog. The test report describes the test,
including channel information as well as the test log.
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Selecting the “View Test Log” button will open a View Test Log dialog, allowing

you to scroll through the test log.

- View Test Log

14-Aug-1996:04:41 PM CREATED by adminiztrator
» Test Started 08/14/96 16:43:.42

» Test Stopped 08/14/96 16:44:50

» Test Started 08/14/36 16:47:51

» Test Stopped 08/14/96 16:48:59

» Test Started 08/14/36 16:52:01

» Test Stopped 08/14/96 16:53:10

| addline ||

Exit

You may add one or more comment lines to the log by entering text in the edit
field and selecting the “Add Line” button.
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Deleting a Test

To delete a test from the currently active test group, highlight the test in the Test
list box and select “Delete” from the Test pulldown menu on the main dialog.
You will be prompted for verification of the desire to delete the selected test. If so
instructed, the test and all associated time histories will be deleted from the test

group.
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Overview  Results are elements created during testing activities and are contained by a test
group. Results have a name and a type. A result is either a simple function
(usually of time or frequency) or a collection of simple functions or a model.
Results are categorized as user or system, and are either created using the
Analysis pulldown menu (user) or by STEX (system). Results are listed in the
Results list box on the STEX main dialog.

When you double click on a result in the result list box, an appropriate statistic
dialog will open, allowing you to view and plot result parameters. Each result
type provides a uniquely formatted statistic dialog presenting information
derived from the result content. Refer to “Viewing Result Parameters” on page
28.
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User vs. System Results

106 Analysis Results

Results are categorized as System or User indicating the result's origin. Each
result has a unique name.

User results (e.g. a time history, spectrum, model) are created by the user using
options on the Analysis pulldown menu. User result names cannot include the
brackets [and].

System results are created by STEX (i.e. time histories of a test including vectors,
or elements of a model). You cannot delete or edit system results. When the
system creates a result, it appends a special description to the beginning, enclosed
in brackets:

Model Measurement Test [RANDOM:Lat]

The button “Hide (Show) System Results” located on the STEX main dialog will
remove (or include) the system results from the list box, depending on the current
state. This can be helpful when there is a large number of system results.
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Result Types

Results include functions of time (time histories) and functions of frequency
(spectra) but also include vectors, matrices, and models. Analysis results for a
test group are arranged according to type and listed in the Results list box on the
STEX main dialog.

The types of results are:

*  Time Histories (including Vectors)
e Spectra

*  Response Spectra

*  Models (including matrices)

Time Histories and Vectors

Spectra

STEX User’s Manual

A time history consists of a sequence of values defined along the time axis in
equal increments (the group sample interval). The time history has units,
duration, and point count.

A vector can only be created by the system and is generally a set of time histories
associated with a list of channels (either drive or acquisition). For example, when
a test is defined with a list of time histories (one for each degree of freedom
controlled during the test), a vector is created by STEX. The vector refers to
individual time histories defined in the test group; these time histories are listed
separately in the result list box on the main dialog. The vector concept provides a
meaningful construct for organizing the multitude of time histories created
during test activities. The vector has a unique name and can be plotted.

A spectrum consists of sequence of values defined along the frequency axis in
equal increments (the frequency resolution). The values may be real or complex.
A real valued spectrum is sometimes referred to as an ASD. A complex valued
spectrum is sometimes referred to as a CSD and has both amplitude and phase
information for each frequency included in the spectrum.
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Response Spectra

Matrices and Models

108 Analysis Results

The span of the spectrum is from zero to the Nyquist frequency associated with
the test group. The spectrum has units, resolution, and line count. Spectra may
differ in resolution but not in span. While all spectra are bounded by the group
Nyquist value, resolution is based on Nyquist and line count. When a spectrum is
created, the user has the option of setting the Points Per Frame parameter (PPF)
used whenever Fourier methods are used. Typically a set of possible PPF values
are presented to the user; for example, frame sizes of 512, 1024, 2048, 4096, and
8192 are common. The count of the spectrum is exactly half the PPF and is
known as Lines Per Frame (LPF). The resolution of the spectrum is the Nyquist
frequency divided by LPF. Increasing the PPF parameter provides a finer
resolution in the frequency domain.

A response spectrum consists of a series of real values defined logarithmically
along the frequency axis. The span of the spectrum must begin at a non-zero
frequency. The highest frequency represented in the response spectrum must not
exceed 80% of the test group Nyquist frequency. Values of the response spectra
represent the motion characteristics of a specimen's response to some arbitrary
excitation assuming a given damping. Response spectra may be computed from a
time history and, conversely, a time history may be created based on a desired
response spectra. Response spectra have units associated to describe the kind of
data represented.

A result matrix is a set of similar results (time histories or spectra) that are
arranged in rows and columns that correspond to channels of test control or
acquisition. Most commonly the matrix is square. Further, matrices are created
exclusively during system model calculations.

A model result consists of several matrices. The primary element of the system
model is the transfer function. The transfer function is a matrix of complex
results representing an approximation to the linear, dynamic characteristics of the
excitation equipment. The model element called the expanded inverse is used
during a compensated time history test to improve system fidelity.

The model is derived from the results of a model measurement test. The drive
and achieved signals of the test are processed to derive the transfer function. The
transfer function is inverted to create the inverse transfer function. Finally, the
inverse transfer function is expanded. Prior to expansion, the user may edit the

inverse transfer function to control aspects of the compensation process.
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Analysis Menu Options

STEX User’s Manual

Results are created, edited, and deleted using the “Analysis” pulldown menu on

the STEX main dialog.

MNew
Edit
Delete
Rename

Import

From Group
Export

Export Muitiple
Export All

Shape
Convert

MNew Model

Load Plot

Plot

SRS Uses X=Period |
Sort List v

By Name

By Creation

By Modification
Ascending

Analysis Results 109



Analysis Menu Options

110 Analysis Results

New

Edit

Delete

Rename

Import

From Group
Export

Export Multiple
Export All
Shape

Convert

New Model
Load Plot
Plot

SRS Uses X=Period

Sort List

The “Analysis” pulldown menu contains the following options:

Create new time histories and spectra

Edit a result

Delete a result

Rename a result

Import a [simple] result from a text file

Import a [simple] result from another test group
Export a [simple] result to a text file

Export one or more results to an external file.
Export all [simple] results to individual text files
Create a shape function - time history or spectra

Convert an acceleration signal to a displacement
estimate

Create a model from a test
Loads a previously saved plot setup for display

Plot a result

The response spectra are displayed with Period as the

X axis rather than frequency

Result list sorting options
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Creating a New Result

When you select “New” on the Analysis pulldown menu on the STEX main
dialog, the Create Analysis Result dialog appears.

Create Analysis Result [
Time Hiztarny: Spectunm:

Add Add

Muiltiply b Liltiply

Differential Differential

Inverze Rap Spectrum Sroath

Inverse FFT Reszpongze Spectium

Fandom FFT

Filter Spectral Analysis

Sweep Dezign Filker

Taper

Concatenate

Harmonic Distartion

Correlation

K.inematic

Sine Waves

Adjust Time Baze

Subrange

This dialog is divided into two columns representing the operations that can be
performed to create time histories and spectra, respectively. Once created, the
result will appear in the Result list located on the main dialog. Press the “Exit”
button to return to the main dialog.
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Creating Time Histories

112 Analysis Results

The create analysis result dialog allows the user to create time histories using the
following operations:

Add
Multiply
Differential

Add (and scale) existing time histories
Multiply existing time histories

Differentiate and integrate an existing time history

Inverse Rsp SpectrumSynthesis of inverse shock response

Inverse FFT

Random

Filter

Sweep

Taper
Concatenate

Harmonic Distortion

Correlation

Kinematic

Sine Waves
Adjust Time Base

Subrange

Create the inverse FFT of an existing complex
spectrum

Create a random signal with specified level and
frequency content

Filter an existing time history

Create a sine sweep (single or varying frequency -
linear, logarithmic, octave)

Taper an existing time history
Concatenate an existing time histories

Create a harmonic Distortion of an existing time
history

Correlation coefficient between 2 time histories

Kinematic (i.e. units) conversion of an existing time
history. Accel Conversion corrects previously
recorded acceleration signals

Create multiple sine wave results
Adjust the duration and frequency content of a signal

Select a portion of an existing time history result

Once created, the new time history will appear in the Results list box on the
STEX main dialog. The following subsections further describe each of these
options.
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Addition and Scaling of Time Histories

When you select “Add” on the time history column of the Create Analysis Result
dialog, the Add Time History dialog appears.

= Add Time Histories

Result: |Time Hiztary ABC + DEF - GHI

Unitz:

Tirme Hiztory #1: |Time Hiztory ABC Select

Factors:
1

111

Time History #2: | Time History DEF Select| |1

Time Hiztory #3; |Time Hiztory GHI elect

i

Time Hiztory #4: | Select 0

Offset: |0 [ Remove Dffset

| ok | | Cancel

This dialog allows you to add together up to four existing time histories with
scale factors and offset parameters. The duration of the resultant is equal to the
longest time history referenced.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter the result units. The units of the first time history will be used if no
units are specified.

3. Select up to four time histories. The names of the time histories may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.

All but the first source time history field may be blank.

4. Enter a scale factor for each time history, if desired.
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Multiplying Time Histories

Multiply Time Histories =|

Tirme Hiztory #1: |><
Tirne Histom #2: |‘~f
Time Hiztory #3: I

Tirne History H#4: |

Factor: I‘l
Dffset: IU ™ Femove Offset

5. If desired, input an offset value to be added to the result. Alternatively, you

may elect to have the mean subtracted from the result by clicking the
“Remove Offset” button; this disables the Offset edit field.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

When you select “Multiply” on the time history column of the Create Analysis
Result dialog, the Multiply Time History dialog appears.

Result: |LOG = /Y

Inits: I

Selectl ILDg vl

Seect] [Inverted v

SEIectl

Selectl

(u] 4 | Cancel
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This dialog allows you to multiply together up to four existing time histories with
scale factors and offset parameters. The duration of the resultant is equal to the
shortest time history referenced.

Enter the following parameters on this dialog:

. Enter the desired result name.

2. Enter the result units. The units of the first time history will be used if no

units are specified.
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. Select up to four time histories. The names of the time histories may be

entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48. All but the first source time history field may be blank.

. Select either Log, Exp or Normal to be applied to Time History #1. If

neither is selected, each point in the selected time history is used in the
multiplication. If Log is selected, the multiplication is performed using the
log of each point. If Exp is selected, the exponent of each point in the
selected time history is computed and used in the multiplication. Note that
this applies only to the Time History #1.

. Select either Inverted, or Normal to be applied to Time History #2. If

Inverted is selected, the reciprocal of each time history #2 point value is
computed prior to applying it as a factor to the result.

. Enter a scale factor for each time history, if desired.

. If desired, input an offset value to be added to the result. Alternatively, you

may elect to have the mean subtracted from the result by clicking the
“Remove Offset” button; this disables the Offset edit field.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Time History Differential Operations

STEX User’s Manual

When you select “Differential” on the time history column of the Create
Analysis Result dialog, the Differential Time History dialog appears.

= Time History Differential

Result: I Derivative of ABC

Source: ITime Hiztan ABC Selectl
Uitz I
Scale: |1

[ Use Integration ™ High Pass Filter

| 1] I | Cancel I
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This dialog allows you to differentiate or integrate a time history with scaling and
filtering options.

Enter the following parameters on this dialog:

1.
2.

Enter the desired result name.

Select a source time history. The name of the source time history may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.

. Enter the result units. The units of the source time history will be used if no

units are specified.
Enter a scale factor for the result time history, if desired.

Select the “Use Integration” box if integration is desired. If this box is not
selected, the derivative will be computed.

Select the “High Pass Filter” box if you desire the result of the differential
operation to be high pass filtered, with a cutoff frequency of 0.7 Hz,
nominal.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.
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Inverse Shock Time History Synthesis

When you select “Inverse Shock” on the time history column of the Create
Analysis Result dialog, the Inverse Shock Response dialog appears.

= Inverse Shock Response

Fiezult; INew E arthquake
Spechm: IHequiled Shock Responze

Shape: ITime Hiztary Shape 30 zec

Lines Per Octave: |E1 1 to 100

Selectl
Selectl

[ramping: IEI.EIE Otad

Fiezult Units: I a

o ] |

Cahcel I

This dialog allows you to create an artificial shock profile from a desired shock
response spectrum and a shaping function.

Enter the following parameters on this dialog:

1.
2.

STEX User’s Manual

Enter the desired result name.

Select a desired shock response spectrum. The name of the spectrum may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.

Select the time history shape. The name of the shape may be entered
manually or selected using the Result Selection dialog by pressing the
“Select” button beside the name field. Refer to “Using the Select Option” on
page 48.

Enter the desired damping ratio. This value must be between 0 and 1.

Enter the result units. Must be acceleration units. Refer to the Appendix E
for units that STEX will recognize.

Analysis Results 117



Analysis Menu Options

6. Input the lines per octave. This value must be between 1 and 100. Lines per
octave indicates the density of the analysis. The frequency range is
determined from the desired shock spectrum.

Pressing the “OK” button causes the first iteration of time history synthesis to be
performed. When this iteration is completed, the Inverse Shock Response

(Iteration) dialog will appear.

Inverse Shock Response [Iteration]

Synthesized E arthquake

1.0 T

0D_5000

-0 S

-1.0000 )

Target amd Result Bezponze Spectra

)

|teration: 1
Average Emor: 51.22%
Peak Errar: 103.00 %

Iterations Per Step: |1

| Plat Time History | |

| Flat Spectra | | Bephaze |
EdtPsp | | Einished |

The iteration dialog displays the current earthquake time history, an overlay plot
of the desired and achieved shock response, the number of iterations completed,
average error, peak error, and the number of iterations to be performed per step.
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Selecting the “Iterate” button causes an iteration step to be performed; for each
iteration, the time history is adjusted to bring the result shock response closer to
the desired.

The “Iterations Per Step” field reflects the number of iterations done
consecutively per step. After iteration, the plots are updated and the error
statistics are recomputed. The previous error statistics are encoded in parenthesis
along with the new values. For example 23.45% (65.35) indicates that the error
of 65.35% was superseded with 23.45%.

Select “Plot Time History” to plot the time history. (This option provides a more
functional plotting environment than that of the iteration dialog.)

Select “Plot Spectra” to plot the achieved shock response spectra.

Select “Plot PSD” to plot the current PSD function used by the synthesis
algorithm to iterate.

Select “Edit PSD” to edit the values of the PSD function to be edited. Refer to
“Editing Existing User Results” on page 144.

Select “Rephase” to randomize the phase function; this phase function is
combined with the PSD by the iteration algorithm. Randomization may be useful
for situations of non-convergence.

Select “Finished” to terminate the iteration process and store the result time
history. You will be prompted to verify that iteration should cease. Then, you will
be asked if the result shock spectrum should be saved.

Are you sure you want to stop iteration?

Do you want to save the result spectra?

o |
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Inverse FFT of Spectrum

When you select “Inverse FFT” on the time history column of the Create
Analysis Result dialog, the Inverse Fourier Transform dialog appears.

= Inverse Fourier Transform

Fesult: IIFT of Spectium 123

Input Spectiinm: I Specturn 123

| 0k I | Cancel I

This dialog allows you to create an inverse fast fourier transform.
Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select an input spectrum. The name of the input spectrum may be entered
manually or selected using the Result Selection dialog by pressing the
“Select” button beside the name field. Refer to “Using the Select Option” on
page 48.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.
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Random Time History

When you select “Random” on the time history column of the Create Analysis
Result dialog, the Generate Random Time History dialog appears.

= Generate Random Time History

Fiezult; |Flandnrn Signal [ one g ] 60 zec

Shape: |5|:ueu:tra| Cantent for Bandom

Units: |g

3Sigma: |1
Frame Pararneters

(8 Duratior: |60.00 e Frame Size: 1004
() Frames: |1 Delta-f: 0195315 Hz

Decay Time: 206 zec

Ok I | Cancel | | Update

This dialog allows you to create a random time history.
Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select a spectral content shaping function. The name of the shaping function
may be entered manually or selected using the Result Selection dialog by
pressing the “Select” button beside the name field. Refer to “Using the
Select Option” on page 48.

Frame parameters are updated whenever the Select button is used to select
an ASD shaping function; if a shaping function is typed in the name field,
the Update button may be selected to update the frame parameters. Decay
time is one half of a frame length.

3. Enter the result units.

4. Enter the 3-Sigma value. This value represents the amplitude maximum for
99.7% of the time history peak values.

STEX User’s Manual Analysis Results 121



Analysis Menu Options

5. Specify duration in seconds or by number of frames. If you choose seconds,
the duration will be adjusted to encompass an even number of frames. The
frame count refers to the number of Independent/Repeat frame pairs. Refer
to Appendix B for information on random signals.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Filtering a Time History

When you select “Filter” on the time history column of the Create Analysis
Result dialog, the Apply Filter dialog appears.

Apply Filter : x|

Fesult: I

Source: I Selectl
Filter: I Seleu:tl

I~ Use Filter Prafils

Filter Shape: Im Low Cutoff: IU— Hz
Fezolution: IEl,|2|24414 vl High Cutaoff: ||:| Hz

(1] I LCancel |

This dialog allows you to apply a digital filter to an existing time history.
Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select a source time history. The name of the source time history may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.
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3. Select a filter (a real or complex function of frequency). The name of the
filter may be entered manually or selected using the Result Selection dialog
by pressing the “Select” button beside the name field. Refer to “Using the
Select Option™ on page 48.

If “Use Filter Profile” is not selected, select the filter settings desired rather
then selecting a pre-existing filter profile.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Creating a Sine Sweep

When you select “Sweep” on the time history column of the Create Analysis
Result dialog, the Generate Sweep dialog appears.

= Generate Sweep

Result: |Sine Sweep 1to 30Hz 30 seconds 1 G

Initial Frequency:

1 Hz Amplitude: |1
Final Frequency: |30 Hz Units: [g

Dwration: |30 seconds Sweep Type:
Phase Offset: [0 deqrees Linear :
Frequency Rate: Octaves.min
I i | | Cancel |

This dialog allows you to create sine sweep functions. Tapering may be
performed using the tapering analysis function defined in the following section.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter the initial frequency and the final frequency. A single frequency
“sweep” may be created by setting the initial and final frequencies to the
same value (for linear and logarithmic sweeps only).
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3. Enter the amplitude and units.
4. Select the sweep type:

Linear

Logarithmic

Octave

5. Enter the phase offset (defined from 0 to 360 degrees). This value
determines the starting point of the sweep.

6. Enter the duration parameter:

For linear and logarithmic sweeps, input the duration in seconds. For octave
sweeps, the duration is computed using the inputted frequency rate along
with the initial and final frequencies.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Tapering Time Histories

When you select “Taper” on the time history column of the Create Analysis
Result dialog, the Taper Time History dialog appears.

= Taper Time History

Fesul: ITapered Sween
Sournce; ISine SweepTto 30Hz 30 seconds 1 G Selectl

[X Taper at the start |3 Secundsl
PX Taper at the end |5|:| F'ercentl

I Ok I | Cancel I

This dialog allows you to add tapering to a time history.
Enter the following parameters on this dialog:

1. Enter the desired result name. Note that if a result name is not specified, the
source will automatically be tapered.
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2. Select a source time history. The name of the source time history may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.

3. Select tapering at the start and/or end of time history.

4. Enter the taper duration. The duration of either taper is specified in seconds
or as a percentage of the entire time history. The text on the button beside
the duration edit field describes how the value shall be interpreted. Selecting
the button toggles the text between “Seconds” and “Percent”.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Concatenation of Time Histories

When you select “Concatenate” on the time history column of the Create
Analysis Result dialog, the Concatenate Time History dialog appears.

= Concatenate Time Histories

Fesult: ICnncatenation of ABC and DEF and GHI

LIrits:

Taper:
Tirne Higtory $#1: ITime Historw ABC Selectl IEI secands
Time: History #2. ITime Histary DEF IEI seconds
Tirne Higtary #3: ITime Histom GHI| Selectl IEI zeconds
Tirne Higtary #4: I Select
1] I | Cancel I

This dialog allows you to link together up to four existing time histories with
tapering.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter the result units. The units of the first time history will be used if no
units are specified.
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3. Select up to four time histories. The names of the time histories may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48. All but the first source time history field may be blank.

4. Enter a tapering duration to be applied over the junction of the joined time
histories. The tapering is divided equally between the two time histories.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.

Harmonic Distortion

When you select “Harmonic Distortion” on the time history column of the
Create Analysis Result dialog, the Harmonic Distortion dialog appears.

Harmonic Distortion

Time History: ISinusuidaI Rezult Select |

Peaks: I 5= I
Fundamental: |5.DD Hz

Frame Parameters

Frame Size: |1D24 VI

Delta-f: 0976563 Hz

Statistics | Qk I Cancel

This dialog allows you to compute the harmonic distortion of a signal.
Enter the following parameters on this dialog:

1. Select an existing time history.
2. Select the number of harmonic peaks to use for calculation.

3. Select the fundamental frequency.
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4. Adjust the frame size, if necessary.

Pressing “Statistics” will result in a statistics dialog for the result selected.
Pressing the “OK” button will result in the distortion calculation as shown
below.

@ Computed THD: 23.01%

When you select “Kinematic” on the time history column of the Create Analysis
Result dialog, the Kinematic Conversion dialog appears.

Kinematic Conversion

Rezult: IDiSpIacement

Uitz Iu:m

Time Hizstony: IEIu:entro Acceleration Select |

Filter: ID.E Hz
ok I Cancel |

This dialog allows you to create a new time history result based on the
conversion of units for an existing time history. Both units must be one of
acceleration, velocity, or displacement and the units must be recognized by
STEX. Refer to Appendix E for a list of available units.

You may select the cut-off frequency for a high-pass filter that is applied before
conversion.

Pressing the “OK” button will create the time history and return to the Create
Analysis dialog.
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Correlation

When you select “Correlation” on the time history column of the Create
Analysis Result dialog, the Correlation Coefficient dialog appears.

Cormrelation Coefficient
Result: 1
Tirne Histom #1: I SEIectI
Time Hiztory #2: i Selectl
0K I Cancel |

This dialog allows you to specify two time histories and compute the correlation
coefficient between them.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter Time History #1 or use the “Select” button to choose from the
available time histories in the group.

3. Enter Time History #2 or use the “Select” button to choose from the
available time histories in the group.

Pressing the “OK” button will create the new time history and return to the
Create Analysis dialog.
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When you select “Accel Conversion” on the time history column of the Create
Analysis Result dialog, the Accelerometer Compensation dialog appears.

Accelerometer Compensation
Fesult Yectar:

f
Select Tranzducer Meazurement Test:
| I

Select Test To Convert

| I
0K I Cancel |

This dialog allows you to correct previously recorded acceleration signals by
compensating for the dynamic response of the transducers. By creating and
executing a special model measurement test with a single DOF of drive and one
or more accelerometer specimen channels recorded, STEX can compute a
transfer function for each channel. Each transfer function is then applied to the
appropriate time history in the Conversion test, creating a new vector of
corrected signals.

Enter the following parameters on this dialog:
1. Enter the desired result name.
2. Select the appropriate model measurement test from the list.
3. Select the appropriate conversion target test from the list.

Pressing the “OK” button will create the new vector. The appropriate
acceleration signals in the target test achieved vector are recomputed based on
the transfer function. Other signals (i.e. displacements) are simply copied to the
new vector.

When you select “Sine waves” on the time history column of the Create Analysis
Result dialog, the Sine Waves dialog appears.

Enter the following parameters on this dialog:
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Generate Sine Waves

Enter the name template used to automatically generate result names for all
sine waves created

Set parameters defining the sine wave and click the Add button to add the

definition to the list.

Repeat step 2 as needed

You may define a range of sine waves using the Add Range button. A sine
wave will be created using the Frequency parameter; the increment will be
added to this frequency and a new definition is created if that frequency

does not exceed the End Frequency. This repeats until the End Frequency
is reached.

Click the Create button to generate the sine waves.

Narme T emplats: IS e wave Results

Delete |

Frequenicy | Amplitude | Ciuration | I, Taperl EndTa... | Init. Zero | EndZero | Tokal Dur | Phaze |
1Hz 1qg 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec
1Hz 24 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec
2Hz 1qg 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec
3Hz 1qg 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec
3Hz 2q 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
4Hz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
BHz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
BHz 2q 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
EHz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
THz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
THz 2q 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
8Hz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
9Hz 1g 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
9Hz 2q 10 5ec 1 5ec 1 5ec 1 5ec 1 5ec 12 Sec
10Hz 1g 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec
11 Hz 24 10 5ec 1 5ec 15ec 1 5ec 1 5ec 12 Sec

x|

Duatiors [0 Seconds |
Il Taper: [T Seconds |
EndTaper[l  Seconds |
e Zere [T Seconds |

EndZerw [T Seconds |
Ampitude: 2
Fequency [T add |

untsfs

Phase:

Dearees

ID
End Frequency: |1 0
|2

Freguency Incremet:

Create |
Cancel |

130 Analysis Results

STEX User’s Manual



Analysis Menu Options

Adjust Time Base

When you select “Adjust time base” on the time history column of the Create
Analysis Result dialog, the Adjust Time Base dialog appears.

Adjust Time Base El

Result: | Elc ¥ num 2

Source: | Elcentro ¥¥Z [1] Select

Duration: &1.4 seconds (31456 poinks)

Mew Dur: | 10 seconds Create \WIth Mew Duration ‘ Plok
Scale: | .5 Create with Scaled Time Base ‘

Use the Adjust Time Base dialog to change the duration and frequency content of
a signal as is necessary for scaled test specimens. For example, a  scale
structure may require that the frequency content of El Centro be reduced from 0-
20 hz to 0-10 hz.

This panel allows an existing signal to the time base to be adjusted by either of
the following methods:

*  Select and apply a new duration explicitly.
*  Select and apply a scale factor to the duration of the existing selection.
Plot buttons allow you to see the result before you create the result.

Using the Adjust Time Base dialog example shown above, clicking the
Create With New Duration (with an entered New Dur value of 10
seconds) results in the Elcentro signal being reduced from its initial value to
10 (a reduction of 10/IV, where 1V is the initial value). Clicking the Create
with Scaled Time Base button (with an entered value of 0.5) results in the
initial value reduction by a scale of 0.5 (or 1/2). For example, if the initial
value was 61 seconds, the value is reduced to 30.5 seconds.
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Create Subrange

132 Analysis Results

When you select “Subrange” from the time history column of the Create

Analysis Result dialog, the Subrange dialog appears.

Subrange

321 3l 100G 20Hz. bin %1 Displ fbk (mm) sub

Source: | 2p0G20Hz.bin X1 Displ fbk (mm)

Start Position
At Point:
{or)

AtTime: |7

End Position

Iv Absolute
I Relative

To Point:

{or)

ToTime: |20

Cancel |

Select|  Plot

This dialog allows you to create a new time history as a sub range of another
(existing) time history. The start and end points are defined independently as
either a time value or as a point count. The end position may be defined with an

absolute value, or as a position relative to the start.
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The create analysis result dialog allows the user to create spectra using the
following operations:

Addition (and scaling) of existing spectra

Multiplication of existing spectra

Differentiation and integration of an existing spectra
Smoothing (Hanning) an existing spectra

Shock response calculation

FFT of an existing time history

Spectral Analysis - ASD, CSD, Transfer Function, Coherence

Digital filter amplitude profile (Butterworth or frequency elimination)

Once created, the new spectrum will appear in the Results list box on the STEX
main dialog. The following subsections further describe each of these options.
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Addition and Scaling of Existing Spectra

When you select “Add” on the spectrum column of the Create Analysis Result
dialog, the Add Spectra dialog appears.

= Add Spectra

Fresult; |Spectrum ABC + DEF

[ riks:

Spectra #1: | Spectrum ABC Select

Factors:
1

111

Spectra 112:|Speu:trum DEF Select 1

i

Spectra #3:| elect

Spectra ﬂ4:| Select i]

Offzet: |0

| 0K | ‘ Cancel

This dialog allows you to add together up to four existing spectra with scale
factors and an offset parameter.

In the case where the resolutions of the specified spectra do not match (due to
disparate PPF values), the result is defined with the finest resolution present. The
add operation does not entail any interpolation upon spectra with the more coarse
resolution; simple value repetition is employed.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter the result units. The units of the first spectrum will be used if no units
are specified.

3. Select up to four spectra. The names of the spectra may be entered manually
or selected using the Result Selection dialog by pressing the “Select” button
beside the name field. Refer to “Using the Select Option” on page 48. All
but the first spectrum field may be blank.

4. Enter a scale factor for each spectrum, if desired.
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5. Input a real-valued offset value to be added to the result, if desired.

Pressing the “OK” button will create the new spectrum and return to the Create
Analysis dialog.

When you select “Multiply” on the spectrum column of the Create Analysis
Result dialog, the Multiply Spectra dialog appears.

Result: |S|:|ectrum ABC ¢ Spectrum DEF

Units: I

Spectra 1:1;|DEF Select| v Invert

Spectra ﬁ2:|.-’-‘n.BE Selectl
Spectra 113:' SEIectl

Spectra #4:' SEIectl

Factul:l'l foset:ID

ak. Cancel |

STEX User’s Manual

This dialog allows you to multiply together up to four existing spectra with a real
factor and offset parameter.

In the case where the resolutions of the specified spectra do not match (due to
disparate PPF values), the result is defined with the finest resolution present. The
multiplication operation does not entail any interpolation upon spectra with the
more coarse resolution; simple value repetition is employed.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Enter the result units. The units of the first spectrum will be used if no units
are specified.
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3. Select up to four spectra. The names of the spectra may be entered manually
or selected using the Result Selection dialog by pressing the “Select” button
beside the name field. Refer to “Using the Select Option” on page 48. All
but the first spectrum field may be blank. The first spectra may be inverted
(i.e. the 1/x is used for each value of the spectra).

4. Enter a real factor and offset value to be added to the result, if desired.

Pressing the “OK” button will create the new spectrum and return to the Create
Analysis dialog.

Spectra Differential Operations

When you select “Differential” on the spectrum column of the Create Analysis
Result dialog, the Spectrum Differential dialog appears.

Spectrum Differential

Fesult: ||nteglal of G50 =0E
Source: |E5D xE w
Urits: ’7
Scale: ’17

Cancel

This dialog allows you to differentiate or integrate a spectrum with a scaling
option.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select a source spectrum. The source spectrum may be real- or complex-
valued. The name of the source spectrum may be entered manually or
selected using the Result Selection dialog by pressing the “Select” button
beside the name field. Refer to “Using the Select Option” on page 48.

3. Enter the result units. The units of the source spectrum will be used if no
units are specified.

4. Enter a scale factor for the source spectra, if desired.
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5. Select the “Use Integration” box if integration is desired. If this box is not
selected, the derivative will be computed.

Pressing the “OK” button will create the new spectrum and return to the Create
Analysis dialog.

Smoothing Spectra

When you select “Smooth” on the spectrum column of the Create Analysis
Result dialog, the Smooth Spectrum dialog appears.

= Smooth Spectrum

Result; |Smnnthed Spectrurn ABC

S pectrum: |Spectrum .-’-'«Bq
[terations: |1

| Ok I | Cancel |

This dialog allows you to perform a smoothing operation (Hanning) on a
spectrum.

Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select a source spectrum. The name of the source spectrum may be entered
manually or selected using the Result Selection dialog by pressing the
“Select” button beside the name field. Refer to “Using the Select Option” on
page 48.

3. Enter the iteration count. This is the number of times the smoothing
operation will be performed on the source spectrum.

Pressing the “OK” button will create the new spectrum and return to the Create
Analysis dialog.
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Shock Response Calculation

138 Analysis Results

When you select “Shock Response” on the spectrum column of the Create
Analysis Result dialog, the Shock Response dialog appears.

Shock Reponse

Result; ISthk Response of a Time History

Source: I.&cceleratinn Tirne History Eelect;

|mitial Frequency: ID.EIS Hz 0.0500 .. 80,000
Final Frequency: IBD Hz 0.0500 .. 80,000

Lines Per Octave: IED
I.DE

1to 100

D armping: Okol

ResultType: IAbsaIute Acceleration j

Fiezult Units: Ig

Plat Bef: |Reference SRS to be Plotted with Result

=
-~

LCancel

This dialog allows you to calculate a shock response of a source time history.
Enter the following parameters on this dialog:

1. Enter the desired result name.

2. Select a source time history. The name of the source time history may be
entered manually or selected using the Result Selection dialog by pressing
the “Select” button beside the name field. Refer to “Using the Select
Option” on page 48.

3. Enter the initial and final frequency values.

4. Enter the lines per octave. This value defines the “coarseness” of analysis
over the frequency range.

5. Enter the damping ratio.
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6. Select one of the following result types:
*  Absolute Acceleration
e Equivalent Static Acceleration
e Pseudo Velocity
e Relative Displacement

7. Enter the result units. The specified result units must match the result type.
(Refer to Appendix E for a list of units strings recognized by STEX).

Pressing the “OK” button will create the new shock response and return to the
Create Analysis dialog.

If a Plot Ref Shock response is selected, a plot dialog will appear after the new
Shock Response is created, both results will be plotted, allowing you to compare
the two results.

FFT of an Existing Time History

When you select “FFT” on the spectrum column of the Create Analysis Result
dialog, the Fast Fourier Transform dialog appears.

= Fast Fourier Transform
Result: |FFT of Time Histary #$v2

Ihput Tirne Histary: |Time Histary 2572

Frame Parameters

Start [ndex: 1223
Frame Size: 1024 :

Delta-f: 9 7E5625=-001
Duration: 1.02300

This dialog allows you to create a fast fourier transform of an existing time
history.

Enter the following parameters on this dialog:

1. Enter the desired result name.
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2. Select an input time history. The name of the time history may be entered
manually or selected using the Result Selection dialog by pressing the
“Select” button beside the name field. Refer to “Using the Select Option” on
page 48.

3. Enter the frame parameters: start index and frame size.

The start index is the number of values from the start of the time history to
skip over; the FFT is performed on the number of values specified in the
frame size beginning at the start index.

The dialog displays the frequency resolution and frame duration based on
the frame size selection.

Pressing the “OK” button will create the new FFT and return to the Create
Analysis dialog.

Spectral Analysis of Existing Time Histories

When you select “Spectral Analysis” on the spectrum column of the Create
Analysis Result dialog, the Spectral Analysis dialog appears.

= Spectral Analysis

Fesult |ESD of Tirme History ABC & DEF

Input Time Higtory: ITime Histome ABC Selectl
Dutput Tirme Hizton: ITiI‘ﬂE Hiztony DEF Selectl

Frame Parameter

Resulk Tupe:
Frame Size: I'I 024 :I Ill

C5D
Dielta-f: 0244141 Hz
I % I | Cancel I

This dialog allows you to perform a spectral analysis on one or two time histories
(input and output, respectively).

Enter the following parameters on this dialog:
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1. Enter the desired result name.

2. Select an input time history. The name of the time history may be entered
manually or selected using the Result Selection dialog by pressing the
“Select” button beside the name field. Refer to “Using the Select Option” on
page 48.

3. Select an output time history, if needed. The name of the time history may
be entered manually or selected using the Result Selection dialog by
pressing the “Select” button beside the name field. Refer to “Using the
Select Option” on page 48.

4. Enter the frame size.

As you change the frame size, the frequency resolution is updated.
5. Select one of the following result types:

*  ASD (auto spectral density of a single time history)

e CSD (cross spectral density of two time histories)

»  Transfer Function (of two time histories)

*  Coherence (of two time histories)

Pressing the “OK” button will create the new FFT and return to the Create
Analysis dialog.
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Designing a Digital Filter

When you select “Design Filter” on the spectrum column of the Create Analysis

Result dialog, the Create Filter dialog appears.

= Create Filter

Result: |L-:|w Pass at 20 Hz Buttenworth Order &

Filter T
Filker Shape: |Low Pass lter Type

Resolution: [0.195313  [#]

Low Cutoff: {30 Hz
- 15
High Cutaff: Ii Ha Buttersorth Order: |_|E|

(8 Butterworth

(" Frequency Eliminatian

0k Cancel |

This dialog allows you to create a digital Butterworth or Frequency Elimination

filter.
Enter the following parameters on this dialog:

1. Enter the desired result name.
2. Select one of the following filter shapes:

. Low Pass

*  High Pass
*  Notch
*  Bandpass

3. Select the spectral resolution value.
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4. Enter the low and high cutoff frequencies. The high cutoff frequency field is
disabled when the filter shape is low-pass. The low cutoff frequency field is
disabled when the filter shape is high-pass. Both fields are enabled when the
filter shape is notch or bandpass.

5. Select the filter type; Butterworth or Frequency Elimination. If you select
Butterworth, you must also select the order of the filter.

Pressing the “OK” button will create the new filter and return to the Create
Analysis dialog.
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Editing Existing User Results

You can edit an existing user result by highlighting the element in the result list
(by left-clicking the mouse over the element name) and selecting “Edit” from the

Analysis pull-down menu on the main dialog. The following result types may be
edited:

*  Time Histories

e Real and Complex Spectra
*  Shock Response Spectra

*  Models

Note Vectors and matrices may not be edited. A model can only be edited by
making changes to the inverse transfer function (and therefore the
resulting expanded inverse).
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Editing Time History and Real Spectrum

When you highlight a time history or real valued spectrum in the result list box
and select “Edit” from the Analysis pulldown menu on the main dialog, the time
history-editing dialog appears.

Sine Sweep 1 to 30 Hzin 10 zec 1 g ]
[ndex geconds q
Q0000 2.000000e-003  1.260248=-002
Qoooonz 4.000000e-003  2527RE2e-002
Q0ooo3 E.000000e-003  3.8071793e-002
Q0oo04 2.000000e-003  5.0826E5e-002
Q00005 1.000000e-002  B.369976=-002
Q0000 1.200000e-002 7. 6E3494e-002
Qoooo? 1.400000e-002  8.952983e-002
Q0ooog 1.600000e-002  1.026320=-00
] 1.800000e-002  1.157323=-00
aooomn 2.000000e-002  1.289473=-00
Q00017 2.200000e-002  1.4271564=2-001
aoomaz 2.400000e-002 155411700
ooom 3 2 EB00000e-002  1.6871082-00 _.‘.'.'..’
Updateiiﬁ LI
C I
Channel Hame: ; e

Inits; iEI

A scrolling list is presented with three columns, one line per point in the time
history. The three columns of the value list are index, independent axis value at
that index, and result value at that index.

A Channel edit field allows you to modify the channel name; this name usually
denotes the control DOF associated with the signal and is displayed on the left of
the result plot. Note that the name of the result being edited is displayed in the
caption of the editing dialog.
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You may scroll through the list of values and select a line of the list box using the
mouse. The value in the update edit box reflects the value of the result at the
selected point. You may modify the value in the edit field, and select “Update” to
modify the result. The next line is automatically highlighted for editing.

You may change the units defined for the result. Note that changing the units
merely changes the units text field. No units conversion is performed on the
actual result values.

Pressing “OK” will save the changes and return to the Main dialog. Pressing
“Cancel” will cancel the operation.

Editing Complex Spectrum

When you highlight a complex spectrum in the result list box and select “Edit”
from the Analysis pulldown menu on the main dialog, the complex spectrum-
editing dialog appears.

= [TRF:¥er,Lon]New Model

[ndex Hz [g#q) deqrees
Q00000 0.000000e+000 6.261811=-003 1493582 +
Q000 9. 7B5E25:-001 6.261811=-003 149 3582 B
Qoooo2 1.953125=+000 26331 27e-002 -93.4183 =
Q00003 2.929658=+000 1.126541=-003 £9.0026
Q00004 3.906250e+000 5.132474e-003 -70.4293
Q00005 4 88281 3=+000 6.294564=-003 106.5347
Q0000G B.859375=+000 3.4185976=-003 1627084
Qoooo7 £.835928=+000 45e-003 275134

-l S

22 B10F

ooooo3 878306 3=+000 B.573987e-003 1462429

ooooto 9. 7EREZ5e+000 1.162098=-00: 374732

oooo1 1.0742132+001 1.176593=-00: 763444

oooot2 1.1718752+001 6.898082e-003 1612236 ]

oooo13 1.269531 e+007 8.697803e-003 93.9695 hd
Lpdate |D.DD1 23226134456, 22 5185863580373 ] 4

Cancel

| See Real/lmaginany |

The name of the result being edited is displayed in the caption of the editing
dialog.
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A scrolling list is presented with four columns, one line per value in the
spectrum. The four columns of the value list are index, independent axis value at
that index, and result values, amplitude and phase, at that index.

You may scroll through the list of values and select a line of the list box using the
mouse. The values in the update edit boxes reflect the complex value of the result
at the selected frequency. You may modify the value in the edit fields, and select
“Update” to modify the result. The next line is automatically highlighted for
editing.

By selecting the format button in the lower left corner of the dialog, you may
toggle the format of the complex value display in the list box. Initially, the list
box is formatted with amplitude and phase for each frequency; the format button
reads “See Real/Imaginary”. Selecting the button in this state causes the list box
to be reformatted with real and imaginary components of the complex function
values; the button text is changed to “See Amplitude/Phase”. Note that the effect
of the Update button matches the current format of the list box.

Pressing “OK” will save the changes and return to the Main dialog. Pressing
“Cancel” will cancel the operation.
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Editing a Shock Response

148 Analysis Results

When you highlight a shock response spectrum in the result list box and select
“Edit” from the Analysis pulldown menu on the main dialog, the shock response

spectrum-editing dialog appears.

= Required Shock Response

Index Hz q

4.617020e-001
00ooom h3IBMEDe-001T  B.1283957e-001
o0aooz h746264e-001  B.ERT493e-007
00aoo3 B160179e-001  B.274075e-001
O0aooa BE03910e-001 690527 0e-001
00aao& FO073R03e-001  7.572R06e-001
O0aooe 7EARETe-001  B.272180e-007
onoooy 8136203001 8.999283e-001
onooog 87223242001 9.74752%e-001
onooog 9350611001 1.050928+000
oaaoto 1.0024716e+000  1.127559=+000
00001 1.074622e+000  1.2036462+000
oooo 2 1.1520292+000  1.224477e+000
ooo 3 1.2380712e+000  1.597417e+000 d

kS

0461702

pdate

Channel Mame:

Cancel

A scrolling list is presented with three columns, one line per value in the
spectrum. The three columns of the value list are index, independent axis value at
that index, and result value at that index.

You may scroll through the list of values and select a line of the list box using the
mouse. The values in the update edit boxes reflect the value of the result at the
selected frequency. You may modify the value in the edit field and select
“Update” to modify the result. The next line is automatically highlighted for
editing.

Pressing “OK” will save the changes and return to the Main dialog. Pressing
“Cancel” will cancel the operation.
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Editing a Model

When you highlight a model in the result list box and select “Edit” from the
Analysis pulldown menu on the main dialog, the inverse transfer function-editing
dialog will appear. Refer to “Editing the Inverse Transfer Function” on page 163.
The original (unmodified) inverse transfer function is presented for editing.

If an expanded inverse exists, a confirmation message box will appear with a
warning that continuing will destroy the expanded inverse currently stored in the
group. You may continue with the model editing by pressing the “Continue”
button or cancel the operation.

After the inverse has been edited and you select “Exit”, the new expanded
inverse is created, and the main dialog appears.
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Deleting Results

When you highlight a result in the result list and select “Delete” from the
Analysis pulldown menu on the main dialog, you will be prompted for
verification of the desire to delete the selected result. If so instructed, the result is
deleted from the test group.

Note that only user simple results may be deleted; vectors and matrices may not
be deleted. Models may be deleted provided no compensated tests are
referencing the model; when a model is deleted, all matrices and functions
associated with the model are deleted as well.

Time histories and vector associated with a test are deleted whenever the test is
deleted.
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Data Import and Export

STEX User’s Manual

Simple STEX results may be stored externally to the group database in text files
(one result per file). The external file is unknown to STEX and may be deleted or
otherwise manipulated. Refer to Appendix D for file formats.

Select “Import” from the Analysis pulldown menu on the main dialog to read a
text file containing a result definition. Refer to “Data Import” on page 152.

Select “From Group” from the Analysis pulldown menu on the main dialog to
copy a result that is stored in another group. Refer to “Copying Results From
Another Group” on page 154.

Select “Export Multiple” from the Analysis pulldown menu on the main dialog
to select tests and/or results for export to external files. Refer to “Exporting
Multiple Results” on page 157.

Select “Export” from the Analysis pulldown menu on the main dialog to write
the currently highlighted result in the current test group to an external text file.
(Only time histories, real and complex spectra, and shock response spectra may
be written to an external file; matrices, vectors, and models may not be
manipulated with import/export except through their individual components).
Refer to “Data Export” on page 155.

Select “Export All” from the Analysis pulldown menu on the main dialog to
write all the results in the current test group to external text files. (Only time
histories, real and complex spectra, and shock response spectra may be written to
an external file; matrices, vectors, and models may not be manipulated with
import/export except through their individual components). Refer to “Data
Export” on page 155.
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Data Import

When you select “Import” from the Analysis pulldown menu on the main
dialog, the file import dialog appears.

Import Result Dialog E3 |

Result: [Elcentro North/S outh

File: Il:: WE arthguakeshels_ngtxt {  Browsze

File Source: ISTEK 2A j

aE. Cancel

You may manipulate the filename and directory to select a file containing a text
instance of a result. (Refer to Appendix D for file formats recognized by STEX).
You may define the name of the result to be displayed in the result list on the
main dialog; if not defined, the complete filename is used as the result name.

Selecting “Browse” results in an Open dialog.

The result to be imported is given a name. A file source is also required
describing the file format. Refer to the Appendix D for file formats.

If the file source is ASCII No Header, you will be prompted for more information
with the following dialog.
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Reszult: iTime Hiztory Read From Text File

Humber af values read: 7500

¥ Unitg: lg

Type:

Ok,

Tirne Hiztary

Cancel

Data Import and Export

]|

The result name may be changed. You must specify the result type and the Y

Units. If the imported data does not meet the requirements for the selected result

type, a message box appears.
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Copying Results From Another Group

When you select “From Group” from the Analysis pulldown menu on the main
dialog, the Copy Results From Group dialog appears.

= Copy Result From Group

Result; |

Source Group:

: Qlualification 5 pecimen

Select Besult:

[IMF:Lat Wert ew bodel +
[IMF:Lan, Lat]M e bdodel
[IMP:Lon Lon]Mew bModel
[IMP:Lon VerMew bModel
[IM P er Lat]Mew bodel

[P er Lon)Mew kModel
[P er Mer]k ew Model
[IMW:Lat Lat]H ew bodel

[IMY:Lat. Lot ew Model
[IMW:Lat WerlHew kodel i
[IM%: Lot Lat]M ew Model
[IM%: Lot Lon]Mew Model

[IM%: Lot MerMew bModel i
MM e | 2kl s bl adal M|

Ok Cancel

You may select the result name, the source group, and the result to copy. When
the group selection is changed, the result list is updated. Only time histories and
spectra (real, complex, and shock response) results may be copied. If the result
name field is left blank, the original result name is used.

If the spectrum has a Nyquist frequency that disagrees with the current group,
you are notified and asked whether or not to continue; if you choose to continue,
the spectrum is copied but the Nyquist frequency is modified to agree with the
current group.
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Data Import and Export

If the time history has a sample interval that disagrees with the current group, you
are notified. You may cancel the file copy or choose to have the signal
interpolated; a linear interpolation scheme is employed. Note that this type of
interpolation can result in signal distortion, especially if the target group has a
lower Nyquist frequency.

When you highlight a result in the result list and select “Export” from the
Analysis pulldown menu on the main dialog, the Export Result dialog appears.

Export Reszult |

Result: Sine Sweep 1 to A0 Hzin10zec1 g

File Farmat:

File: In::'xdata'xsweep.t:-:t Browse |

ASCI - Mo Header

ak. Cancel

STEX User’s Manual

This dialog allows you to specify a directory and filename wherein the contents
of the result is written. Selecting “Browse” results in an Open dialog.

A target file location is provided. The file format must also be specified. Refer to
the Appendix D for file formats.
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Exporting All Results

When you select “Export All” from the Analysis pulldown menu on the main
dialog, the Export All Results dialog appears.

Export All Results |

Directany: I"\D ata

File Format: ISTEK 2 j

Cancel |

This dialog allows you to specify a directory into which all simple results will be
written to external files.

One external file is created for each time history, real spectrum, complex
spectrum, and shock response spectrum in the current test group.

A directory must be provided as well as the file format. Refer to Appendix D for
file formats.
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Exporting Multiple Results

When you select “Export Multiple” from the Analysis pulldown menu on the
main dialog, the Export Multiple Results dialog appears.

Export Multiple Results |

Results: Selected:

01 Hz1cm ﬂ TEST: Model Measurement
0&5Hz1cm TEST: Long5Hz1g
1.0Hz1cm RESULT: 0.5Hz1 cm 30
20Hz1g
B.0Hz1g

0.1 Hz1cm30

0.5Hz1 cm a0

1.0Hz1cm390

20Hz1g40

5.0Hz1g40

td odel Meazurement [RAMDOM: Long]
t odel Meazurement [RAMDOM:Lat]

t odel Measurement [RAMDOM: Wert]

t odel Measurement [ACHIEWED: Long]
t odel Measurement [ACHIEWED:Lat]

t odel Measurement [BCHIEWED: Vert]
tdodel Measurement [SPECIMEN:1E] ;I

&dd Result | File: Format;

todel Measurement ﬂ
Long 2Hz 1g

LongbHz1g

Lat 2Hz0.76 g

LatBHz1.92¢g

Wert 2Hz 0.64 g d|

Directary: | extemnal files Brawse I 0K Carcel |

Cll Farmat

You may select one or more results and select Add Result to have the result(s)
added to the Selected list on the right.

You may double-click any tests listed in the bottom left list, to have that test
added to the Selected list.

When all the necessary results and tests are listed, select a file format. Then enter
a path to the directory to receive the exported files.

To perform the export, select OK.
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Creating Shape Results
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When you select “Shape” on the Analysis pulldown menu on the main dialog,
the initial Create Shape dialog appears.

Create Shape x|

Result: [45haps2

T Tive Histo

Bancel

Use this dialog to enter the Result name and to select the data Type. The data
Type options are:

e Time History used with inverse shock response
*  Spectrum (Real) used when creating random signals
*  Response Spectrum used with inverse shock response

When you have entered the result name and selected the data Type, click OK to
continue or Cancel to exit (without saving). When you click OK, the full Create
Shape dialog opens. Click Cancel, to return to the main STEX dialog.

Create Shape @

Result  a shape2

Units: | Deltaf. [0037656  +|

Auta Shape FPF: 2048

Frame: 10.240 seconds
™ Log Interpalation

¥evalue ‘r-value
0.0000 0.0000
10000 0.0000

ADD »> | o o

Hz

Finizhed | LCancel |
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The full Create Shape dialog allows you to create a shaping function that can be
used to create random signals, inverse shock responses, and when you run model
measurement tests. Use the Create Shape dialog to specify the result units and
frame size (for ASD shapes only). In addition, the Create Shape dialog allows
you to enter individual point values into the X-Y list or to click the Autoshape
button and use the Autoshape dialog to create the result based on the shape type
(rather than entering X-Y pairs). Note that Autoshape button is only available for
Real Spectrum results.

To enter parameters using the Create shape dialog:

Create Shape @

Fesult  ashape2

Units: | Deltaf; 0097656 |

Auto Shape FPF: 2043

Frame: 10.240 zeconds

™ Log Interpolation

r-value -value
0.0000 0.0000
100.00 0.0000

ADD »> | o o

Hz

Finished | LCancel |

1. Enter the desired result units.

2. Select the desired frequency resolution.
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3. Enter values into the X-Y list by using the text boxes and Add>> button.

Input the desired X value into the first text box and the corresponding Y
value into the second box. Press the ADD>> button to insert this X-Y pair
into the list.

Note For ASD shapes, the X-values may be from 0 to Nyquist only; these

values are inserted automatically into the list when presented.

Log interpolation is provided for ASD shapes only. Y-values must be non-
zero for log interpolation.

To change the Y-value for an X-value already included in the list, you may
simply add the value in the normal fashion: the Y-value will be updated.

Also, double-clicking an element of the list will delete the pair.

Once the proper values are listed, select “OK” and the new result will be created
by interpolating the values of the list.

To enter parameters using the Autoshape dialog:

1.
2.
3.

Use the Create Shape dialog to enter the desired result units.
Use the Create Shape dialog to select the desired frequency resolution.

On the Create Shape dialog, click the Autoshape button to open the
Autoshape dialog.

Autoshape (=3

Start Freq:

Hz
EndFreq: |5 Hz

Plot

0K

Cancel

dili

4.

160 Analysis Results

On the Autoshape dialog, click the check box that represents the shape that
you want to create (Trapezoid, 1/F, or 1/F/F).
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5. As appropriate, enter values for the desired Start Freq and End Freq.

For example, if Trapezoid is the selected shape, two values are required.
For purposes of this example, assume those values are 1 and 100. When you
click the OK button, a trapezoid is created with constant amplitude from 1
to 100 and trending to/from zero on the left/right (in this case, from 0.1 to 1,
and 100.0 to Nyquist). Note that the 1/F and 1/F/F shapes only require a
single frequency because the shape will be unity from 0 to the specified
frequency, then fall off at 1/F or 1/F/F until Nyquist.

Note To view a graphic representation of your selected and entered settings,
click the Plot button. When you do, a temporary file is created so that
you can view the effects or your selections and settings. To create a
permanent file with your specified shape and values, use the OK button.
However, clicking the OK button does not create a plot for you to view.

6. Click OK to create the result. Click Cancel to close the Autoshape dialog
and return to the Create Shape dialog.
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Creating a Model

162 Analysis Results

A model is derived from the results of a model measurement test and is used
during a compensated time history test.

The drive and achieved signals of the model measurement test are processed to
derive the transfer function. Intermediate results of this calculation are saved
initially but may be deleted later in the model processing. The transfer function is
inverted to create the inverse transfer function. Finally, the inverse transfer
function is expanded. Prior to expansion, you may edit the inverse transfer
function to control aspects of the compensation process.

When you select “New Model” on the Analysis pulldown menu on the main
dialog, the New Model dialog appears.

= New Model

Eeszyult: I Mew Model

Source Test: ITest For beazunng Spstem tModel

Svailable Tests:

ak. Cancel

This dialog allows you to specify a model result name and a model measurement
source test. You may use the mouse to select the source test from a list of model
measurement tests.

When you press the “OK” button, the transfer function and inverse transfer
function are computed. Then the Edit Model dialog will appear, allowing you to
edit the inverse transfer function before it is expanded.
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Editing the Inverse Transfer Function

The Inverse Transfer Function dialog will appear when you press “OK” on the
New Model dialog.

M Inverse Transfer Function

|2
=
=
el
Eo
(=¢!
B
ad
0.0100 ————
$8%00E
o .
= e
18000, Rt
1000.0% —_— e s
B = |
S
™ —
W
®
i |
=
1)
=

Vertical DRV
G/G

Deg

o mal i  aa
128.0 1920 256.0 0.0
Hz

The inverse is displayed in this dialog.
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Left clicking on any element of the inverse transfer function graphical display
will bring up a plot dialog of only that element. That element may be analyzed
and then dismissed to continue editing.

The following windows are movable and consist of four primary controls:

An element selection matrix
A plot range control
An editing range

Editing buttons with associated value fields

Select Matrix Elements

v v v all |Mone | Main

v v v
Viviv Qff 1 z

Edit Model Coantro..

[ Owerwrite Inverse

Define Range

|0.0 | 2560000  Hz
0:0.5 | iNyg | 20:Mvg
1 2 8
1 (undefined)
2 (undefined)
3 (undefined)

Sek To---= | | 0.0

it I
Clip Using-= I 100.0
I 1

Hannings-=

Impart I Interpulatel

v Log Plat
¥ Range W Edit ¥ Checks

Edit Options 3

STEX User’s Manual



Element Selection
Matrix

Plot Range Control

Define Range Control
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Creating a Model

The element selection matrix consists of a matrix of check boxes; the dimensions
of this matrix reflect the dimensions of the model (and expanded inverse)
currently under construction.

If an element of the selection matrix is checked, the corresponding element of the
matrix is effected by the Set, Clip, Hanning, Interpolate, and Import editing
operations (see below).

The Select matrix Elements buttons:
All — selects all checkboxes, None - deselects all checkboxes.

Main — selects all main diagonal checkboxes and deselects non-main diagonal
checkboxes.

Off — opposite of main, selects all non-main diagonal checkboxes and deselects
main diagonal checkboxes.

1 and 2 — similar to range buttons. Shift key defines 1 and 2 to current checkbox
configuration; pressing 1 or 2 without shift button sets current checkboxes to the
current definition for that button.

There are undo/redo buttons. The Checkboxes labeled Range, Edit, Checks,
allow the little dialogs to be hidden or re-displayed to clear room on the screen.
Log Plot toggles the graphical display setting of linear or log plot of the inverse
transfer function.

If the Overwrite Inverse box is checked the editing changes to be permanently
applied to the Inverse Transfer matrix. Otherwise, the changes are only used to
compute the Expanded Inverse and are lost if re-edited.

The editing range control specifies a range over span of the complex functions
within the inverse transfer function.

Preset ranges may be defined using “Define Ranges”. Holding the shift key and
selecting buttons 1 or 2 or 3 will define whatever the current range is to
correspond with that button. Then, next time 1 or 2 or 3 is selected (without shift)
that range is used to define the edit boxes (where 0 and 256 are shown here).
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Creating a Model

Editing Buttons with
Associated Value
Fields

The editing buttons provide the following operations:

. Set To

*  Clip Using

*  Hannings

*  Import

e Interpolate

(Set the amplitudes over a range to a single value)
(Limit the maximum amplitude over a range)

(Apply a hanning operation over each matrix element)
(Import a complex function from an external file)

(Perform linear interpolation over a range)

Using the Import option, a Selection dialog appears (page 2-20) that allows the
operator to select an existing spectrum that will replace the elements selected in
the checkboxes (Select Matrix Elements). The Import function allows the
elements to be defined using a spectrum defined in the test group (not an external

file).

When you select “Select” on the model-editing dialog, the Open File dialog

appears.

File Hame:

| * bt

Directories: 0K
c:hstex

Cancel
+*

+ = e\
Help
[T Bead Only
+
Lizt Files of Type: Dnives:
Text Files [~ txt) IEI EHc |EI | Metwork.
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Use this dialog to select and open the file that contains the spectrum you want to
use to replace selected elements of the inverse transfer function. The spectrum
must be complex and match the model in terms of spectral resolution and value

count.
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Plot Range Control
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Creating a Model

You may modify the limits of the inverse transfer function plots on the Edit
Inverse dialog. By setting the “From” and “To” fields to the desired sub-span
(from zero to Nyquist) and selecting “Update”, the graphs are redisplayed with
the desired span.

When you select “Exit” on the Edit Inverse dialog, the expanded inverse is
created from the inverse transfer function. (Refer to Appendix C for details of
this process.) The following results are created:

e Achieved ASD and Drive ASD

*  Achieved/Drive CSD

*  Transfer Function

e Inverse Transfer Function

*  Coherence Matrix

*  Determinant Spectrum

e Impulse Response

*  Expanded Inverse

*  Specimen Transfer Function (if specimen channels are present)

The Select Model Elements dialog will appear to allow you to decide which
model elements to keep or delete.

= Select Model Elements

Selected Model Resultz ‘Wil Be Fept;

[ Diive &50

[T &chieved 850

[ Diive/tchieved CSD
X Transfer Function
[X Coherence

[X Impulze Response
[T Determinant

| k.eep Al I | Keepﬂnnel
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Creating a Model

The expanded inverse is required for use with compensated tests; the inverse
transfer function is required in case the expanded inverse needs to be recreated.
The remaining model elements may be kept or deleted at the user’s discretion.
Check the boxes of the elements you wish to keep. You can press the “Keep All”
button to select all the elements or the “Keep None” button to deselect all the
elements. When you are finished selecting the elements, press the “Finish”
button. Model elements not checked on the dialog are deleted before the main
dialog reappears.
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Naming Conventions

STEX User’s Manual

All data stored in the STEX database are given unique names that you choose
when you create the data.

Examples:

Test Group: Test Group for XYZ (S.R. 100 Hz)

Result: Sweep 1 to 10 Hz at 1 g for 10 sec

When you create a test group, test or result you specify a name that describes the
item.

A name must be unique so that no like data objects have the same name.
A name may be up to 40 characters in length.

A name that you select may not use the bracket characters [or]. When STEX
creates a system result (i.e. time histories of a test or elements of the model), a
special description is appended to the end, enclosed in brackets.

The possible types are:

DSD Drive Spectral Density

ASD Feedback Spectral Density

CSD Cross Spectral Density (of Drive and Feedback)
TRF Transfer Function

COH Coherence

SPCTRF Specimen Transfer Function
IMPULSE Impulse Response

INVERSE Inverse Transfer Function

EXPAND Expanded Inverse Transfer Function
RANDOM Random Time History or Vector
TARGET Target Time History or Vector
ACHIEVED Achieved Time History or Vector
DESIRED Desired Time History or Vector
ERROR Error Time History or Vector
DRIVE Drive Time History or Vector

Naming Conventions
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CORR Correction Time History or Vector

SPECIMEN Specimen Time History or Vector
DETERMINANT Determinant

The channel (if present) is constructed based on the channel associated wit the
result.

Example:

My Model [CSD:Ch1,Ch2]
This system result is the CSD between channel 1 and channel 2.

The description is provided by the user.
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Random Signal Architecture
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STEX allows iterative correction of drive signals with its compensated time
history test. The process involves adding a correction based on an error signal
and a system model. A model is computed based on a model measurement test.

A model measurement test uses a random signal for each DOF included in the
test. The following describes the way a random is assembled.

A random is a specially constructed time history designed to result in an accurate
and useful characterization of the excitation equipment. The characterization is
recorded in a transfer function matrix that describes the response of the system
according to a given input.

The random signal is broken down into frames, all with the same point count. All
randoms in a vector associated with the test use the same frame size which is
derived from the number of lines in the shape ASD.

Frames are characterized as independent and repeat frames. Independent and
repeat frames come in pairs; these frames are identical except that tapering is
performed on the independent frames to avoid transient motions in the random
response. These frames are derived from a shaping ASD (a real-valued spectrum)
that defines the frequency content of the random.

The following example demonstrates the way frames are assembled in a two
DOF, “three” frame random. Note that the three refers to three I/R pairs.

DOF1 T RI1 2 R2 I3 R3 T Z 7 Z Z Z Z
DOF2 Z Z Z Z Z Z T R1 I2 R2 I3 R3 T

T

Tapered independent frames
I# =  #thindependent frame

R# =  #threpeat frame

z = zero frame

Note 12 and R2 are identical except that the beginning of 12 has been tapered
to match the end of R1.

The repeat frames are used in the spectral calculation used to derive the model.
The response taken during the independent frame is assumed to contain a
transient component that is not desirable and can cause inaccuracy in the model.
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The number of frames in a test of N DOFs and M I/R pairs is:
NF = 2*M*N+1

Increasing the number of I/R pairs in a test increases both the accuracy of the
model and the potential damage done to the specimen during the model
measurement test.

With low damped systems, a larger frame size should be employed so that the
transient component may be damped out during the independent frame.
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Model Creation

Drive Auto Spectral
Density (ASD)

STEX User’s Manual

A model represents a statistical characterization of the control system testing
activities. The model consists of several elements including the expanded inverse
transfer function. The remaining model elements are intermediate results of the
expanded inverse computation.

The expanded inverse transfer function is used directly during the compensation
process by which STEX iteratively attempts to improve the response
characteristics of a test to match the target motions defined by the operator.

The model is defined for all control DOFs included in the model measurement
(random) test from which the model is derived. The model matrices are n by n in
size, where 7 is the number of DOFs, except for the specimen transfer function
which has 7 DOF columns, and the number of rows corresponds to the number of
specimen channels in the model measurement test.

The model elements are:

*  Drive Auto Spectral Density (ASD)

e Achieved Auto Spectral Density (ASD)

*  Drive/Achieved Cross Spectral Density (CSD)
e Transfer Function

e Inverse Transfer Function

*  Coherence Function

e Impulse Response

e Specimen Transfer Function

*  Expanded Inverse

e Determinant

These elements are described below.
The Drive Auto Spectral Density (ASD) is the auto spectral density of the drive

vector of the model measurement test used to compute the model. This matrix is
square (n by n, where n is the number of DOFs in the test).
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Achieved Cross
Spectral Density (CSD)

Drive/Achieved Cross
Spectral Density (CSD)

Transfer Function

Inverse Transfer
Function

Coherence Function

Specimen Transfer
Function

174 Model Creation

The Achieved Auto Spectral Density (ASD) is the auto spectral density of the
achieved vector of the model measurement test used to compute the model. This
matrix is square (n by n, where n is the number of DOFs in the test). Due to the
vector nature of the data, ASD's may have non-zero phase.

The Drive/Achieved Cross Spectral Density (CSD) is the cross spectral density
of the drive and achieved vectors of the model measurement test used to compute
the model. This matrix is square (n by n, where 7 is the number of DOFs in the
test).

The Transfer Function represents the response of the control system to a generic
drive signal. Since the transfer function is a matrix, the relationship between
DOFs is the model.

The transfer function is derived from the Drive Auto Spectral Density (ASD) and
the Drive/Achieved Cross Spectral Density (CSD) of the model to which it
belongs.

The transfer function is inverted to derive the Inverse Transfer Function.

The Inverse Transfer Function is the inverse of the Transfer Function and is used
to derive the Expanded Inverse Transfer Function. Using the Model editing
dialog, you can effect the compensation process by manipulating the inverse
transfer function. These changes are not permanently stored in the inverse but are
used during the expansion to derive the expanded inverse.

The Coherence Function measures the linearity of the system represented by the
model.

A coherence value of 1 is ideal and represents linearity. A linear system is
comparatively easier to iterate than a non-linear system.

A coherence value of 0 implies non-linearity. Coherence values close to zero
usually prove more difficult to control using compensation.

Since the DOF feedback vector is used as the “drive” parameter of the specimen
transfer function calculation, the results may be less accurate. Unlike normal
drive vectors, the feedback vector is effected by various control system
characteristics (for example, cross coupling). These effects can compromise the
transfer function calculation algorithm. Users should be aware of this when
evaluating this model element.

The Specimen Transfer Function is the transfer function between the driven
DOFs and the specimen acquisition channels in the model measurement test.
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Impulse Response

Expanded Inverse
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This matrix is not necessarily square. The number of rows correspond to the
number of acquisition channels, while the number of columns correspond to the
number of DOFs.

Each element of the specimen transfer function approximates the response of the
specimen to the motion of the corresponding DOF.

This matrix is only computed if the model measurement test contains specimen
channels. If more than six such channels are defined, only the first six are used.

Better results may be obtained by increasing the frame size of the random shape
spectra and creating a new model measurement test; adjusting the sampling
interval (in a new test group) will also effect the frame duration.

The Impulse Response function is the transfer function represented in the time
domain (via FFTs). The impulse response function is composed of time histories
arranged in a matrix format and is a result of the model computation.

Problems may arise during a compensated test if the impulse response time
histories do not damp out completely by the half frame point. In such a case, the
transient component of the system response will not have been damped by the
time the random repeat frame occurs during the model measurement test. This
can result in inaccuracy in the transfer function.

The Expanded Inverse is derived from the Inverse Transfer Function of the
model to which it belongs.

Before expansion, you can edit the inverse using the Model Editing dialog.

Expansion is a process that is employed to make the inverse easier (i.e. faster) to
use when using convolution during compensated test iteration. The steps of
expansion are:

1. The user edit’s the inverse transfer function matrix
For each spectrum of the matrix, STEX performs:

2. IFT into the time domain

3. Perform a half-frame circular shift

4. Append a frame of zeros

5. FFT the frame pair back to the frequency domain

Model Creation 175



Determinant
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From this you can see that the spectra of the expanded inverse have a resolution
equal to half that of the original inverse. Moreover, the phase has been affected
by this process, a fact that was evident on older versions of STEX because the
expanded inverse plot showed a distorted phase component. This phase effect is
necessary for the convolution process (and is a direct result of the expansion
process); however, newer versions of STEX adjust the expanded inverse plot to
make the phase look more normal.

The expanded inverse is the data actually used for compensation. The inverse is
only used as a source of editing to create a new expanded inverse.

The determinant is a complex spectrum that is derived during the process of
inverting the transfer function of a model. Inversion is performed at each
frequency along the span of the model. The inversion is performed on a n by n
matrix of complex values. In this process, a complex determinant is computed.

The determinant can be used to identify frequencies that may have difficulty
being corrected during compensation test iteration.

A zero in the determinant denotes a singularity in the transfer function that
cannot be inverted.
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File Formats

STEX FILE FORMATS (Import/Export)

Import formats

STEX 2.X (Text)

ASCII No Header

ASCII Columns

469D

RPC ASCII

RPC Binary

STEX User’s Manual

The following formats may be used for import:

This ASCII format conforms to the standard recognized by MTS STEX version
2. A header precedes the list of numerical values. The header includes value
count and units information.

Result types: Time History, Real and Complex Spectra and Shock Spectra.

This ASCII format consists of a list of values without the usual header
information. The result must be simple (I.e. a time history, real or complex
spectrum, or a response spectrum). A dialog will appear asking for header
information (e.g. units); the type of the result is also specified.

Result types: Time History, Real and Complex Spectra, and Shock Spectra.
The file represents one or more time histories. Each time history occupies a
column in the file. If more than one time history is detected, a vector is also
created.

Result types: Time History and Vector

This format may be read and written by MTS’ digital controller software (MTS
469D).

Result types: Time History and Vector
This format is read and written by MTS RPC version 3.
Result types: Time History and Vector

This format is read and written by MTS RPC version 3.

Result types: Time History and Vector
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Export Formats

STEX 2.X (Text)

ASCII No Header

ASCII Delta-t

STEX Data ASCII
Format

469D

178 File Formats

The following formats may be selected when exporting:

This ASCII format conforms to the standard recognized by MTS STEX Version
2. A header precedes the list of numerical values. The header includes value
count and units information.

Results types: Time History, Real and Complex Spectra, and Shock Spectra

This ASCII format consists of a list of values without the usual header
information. If the result is a vector, each component occupies a single column in
the output file.

Result types: Time History, Real and Complex Spectra, Shock Spectra, and
Vectors

This format is identical to the preceding “ASCII No Header” format except that
the first line of the output file identifies the sampling interval associated with the
data that follows.

Result types: Time History and Vectors

This format may be used to export all result types to an external file. The format
is ASCII so the resulting files may be edited. STEX can import these files.

This format may be read and written by MTS’ digital controller software (MTS
469D).

Result types: Time History and Vectors

The following types of results may be imported and exported from STEX.
Examples for each follow:

e Time History - real valued
*  Time History - word valued
e Real Spectrum

e Complex Spectrum

*  Response Spectrum
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Example of real valued time history
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”seconds
0.00000000e+000
1.00000000e+001

EVEN_TABULATED

1.00000000e-003
10001
‘g
REAL TYPE
1.00000000e+000
0.00000000e+000
1024
0.00000000e+000
6.43990627¢-003
1.31930498e-002
2.02590591e-002
(9997 values follow)

«“ Independent Units
Minimum
Maximum
Representation
Resolution
Values count
«“ Dependent Units
Data type
Scale
Offset

Points per frame

Note  Maximum = (Count-1) * Resolution

File Formats
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Example of word valued time history:

“seconds
0.00000E+00
2.86430E+01

EVEN_TABULATED
3.33000E-04

86016

113

g
WORD_TYPE

1.22070E-03
2.85341E-03

4096

-16 0 0

(86006 values follow)

Independent Units
Minimum
Maximum

Representation
Resolution
Values count
Dependent Units
Data type
Scale
Offset
Points per frame
-16 0 0

Note  Each value of the time history is computed as WORD/2048*Scale +
Offset. Also, this format may be imported to STEX only. The format is
used by older versions of STEX to record sampled data.

Example of real valued spectrum:

180 File Formats

“Hz
0.00000000e+000
5.00000000e+002

EVEN_TABULATED
9.76562500e-001

512

113

g
REAL TYPE

1.00000000e+000
0.00000000e+000
1024
0.00000000e+000
9.76562500e-001
(510 values follow)

Independent Units
Minimum
Maximum

Representation
Resolution
Values count
Dependent Units
Data type
Scale
Offset

Points per frame

STEX User’s Manual



Example of complex valued spectrum:

“Hz « Independent Units
0.00000000e+000 Minimum
5.00000000e+002 Maximum

EVEN TABULATED Representation
9.76562500e-001 Resolution

512 Values count

“o/g « Dependent Units
COMPLEX TYPE Data type
1.00000000e+000 Complex real scale
1.00000000e+000 Complex imaginary scale
0.00000000e+000 Complex real offset
0.00000000e+000 Complex imaginary offset

1024 Points per frame

7.31775392e-001 6.51248109¢-001
9.76517668e-001 1.84542005e-001

(510 complex values follow)

Note  Adjacent floating point values represent the real and imaginary
components of the complex value.

STEX User’s Manual File Formats
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Example of complex valued spectrum;

“Hz
0.00000000e+000
5.00000000e+001

PAIRED

182 File Formats

153

6$g7 S
REAL TYPE

1.00000000e+000
0.00000000e+000
1024

2.50000000e-001 7.38699804¢-002
2.58867997e-001 7.64992831e-002
2.68050560e-001 7.92136816e-002
(151 value pairs follow)

Note

negative.

Independent Units
Minimum
Maximum

Representation
Number of pairs
Dependent Units
Data type
Scale
Offset

Points per frame

The first column represents the X axis and the second represents the Y
axis. The X values must be in order and may not be zero or
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Simple results (i.e. time histories, spectra, and response spectra) are functions of
either time or frequency. The values of these functions are measured in terms of

specific units. Typical units are:

Acceleration Units

g g’s

m/sec"2 M/second”2
m/s™2 m/s/s

m/sec/sec m/second/second
meters/sec2 meters/second”2
meters/s"2 meters/s/s
meters/sec/sec meters/second/second
gal in/sec”2
in/second”2 in/s"2

in/s/s in/sec/sec
in/second/second inches/sec”2
inches/second”2 inches/s"2
inches s/s inches/sec/sec
inches/second/second ft/sec2
ft/second”"2 ft/s"2

ft/s/s ft/sec/sec
ft/second/second feet/sec”2
feet/second”2 feet/s"2

feet/s/s feet/sec/sec
feet/second/second cm/sec”2

Result Units
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Acceleration Units (Continued)

cm/sec/sec cm/s"™2
deg/s"2 deg/sec2
deg/sec/sec deg/second/second
radians/s"2 radians/sec”2
radians/sec/sec radians/second/second
rad/s"2 rad/sec”2
rad/sec/sec rad/second/second
degrees/s"2 degrees/sec”2
degrees/sec/sec degrees/second/second
deg/second degrees/second
deg/sec degrees/sec
Velocity Units
cm/s cm/sec
cm/second centimeters/s
centimeters/sec centimeters/second
mm/s mm/sec
mm/second millimeters/s
millimeters/sec millimeters/second
in/s in/sec
in/second inches/s
inches/sec inches/second
feet/s feet/sec
feet/second ft/s
ft/sec ft/second
miles/hour m/s
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Velocity Units (Continued)

m/sec meters/second
Displacement mm
millimeters cm
centimeters m

meters in

inches ft

feet yards

miles

Units are detined tor both axes ot a result. The independent axis units are almost
always either “seconds” or “Hz”; the dependent axis units vary.

Result Units

185



186 Result Units STEX User’s Manual






I
MTS

MTS Systems Corporation
14000 Technology Drive
Eden Prairie, Minnesota 55344-2290 USA
Toll Free Phone: 800-328-2255
(within the U.S. or Canada)
Phone: 952-937-4000
(outside the U.S. or Canada)
Fax: 952-937-4515
E-mail: info@mts.com
Internet: www.mts.com

1ISO 9001 Certified QMS



	Introduction
	Overview
	Before Using this Manual
	System Introduction
	STEX Software Capabilities
	Group Options
	Test Options
	Analysis Options
	Hardware Options
	Help Options

	Defining and Executing a Test
	Acquisition Only Test
	Model Measurement Test
	Uncompensated Earthquake Testing
	Compensated Earthquake Testing


	STEX Operation
	Overview
	Starting the STEX Software
	Quitting the STEX Software
	STEX Main Dialog
	Pulldown Menu Options
	Tests
	Analysis Results
	STEX On-line Help
	Viewing Tests and Results
	Viewing Test Parameters
	Generating a Test Report
	Viewing Result Parameters
	Time History and Real Valued Spectra Statistics Dialog
	Random Time History Statistics Dialog
	Complex Spectrum Statistics Dialog
	Response Spectrum Statistics Dialog
	Vector Statistics Dialogs
	Matrix Statistics Dialog
	Model Statistics Dialog

	Using the Plotting Option
	Plot Setup Dialog

	Using the Printing Option
	Using the Select Option

	Test Groups
	Overview
	Group Menu Options
	Opening an Existing Group
	Creating a New Group
	Discrete List Selection
	Edit Field/Update Selection

	Creating a Group Archive File
	Restoring a Group Archive File
	Deleting an Existing Group
	Quitting the STEX Application

	Tests
	Overview
	Test Types
	Test Menu Options
	Configuring New Tests
	Test Setup Dialogs
	Acquisition Only Test Setup Dialog
	Model Measurement Test Setup Dialog
	Time History and Compensated Time History Test Setup Dialog
	Compensated Test Loopback

	Executing Tests
	Test Execution - No Data Acquisition Hardware
	Test Execution - Data Acquisition Hardware
	Reconciliation Dialogs
	Control DOF Channel Discrepancy
	Specimen Channel Discrepancy
	Specimen Channel Discrepancy Dialog – Pacific Instruments Data Acquisition
	Cancel
	Use Values from Test Records
	Use Values from Channel Database
	Modify Database Manually, One Channel at a Time

	Specimen Channel Discrepancy Dialog – MTS 498 and 493 Data Acquisition
	Channels to Monitor Dialog
	Pretest Checks Dialog
	Test Excitation Dialog
	Compensated Test Dialogs

	Channel Setup Dialogs
	Channel Setup – Pacific Instruments Data Acquisition
	Channel Setup - MTS 498/493 Data Acquisition System

	Viewing Test Parameters
	Deleting a Test

	Analysis Results
	Overview
	User vs. System Results
	Result Types
	Time Histories and Vectors
	Spectra
	Response Spectra
	Matrices and Models

	Analysis Menu Options
	Creating a New Result
	Creating Time Histories
	Addition and Scaling of Time Histories
	Multiplying Time Histories
	Time History Differential Operations
	Inverse Shock Time History Synthesis
	Inverse FFT of Spectrum
	Random Time History
	Filtering a Time History
	Creating a Sine Sweep
	Tapering Time Histories
	Concatenation of Time Histories
	Harmonic Distortion
	Kinematic Conversion
	Correlation
	Accel Conversion
	Sine Waves
	Adjust Time Base
	Create Subrange
	Creating Spectra
	Addition and Scaling of Existing Spectra
	Multiplying Spectra
	Spectra Differential Operations
	Smoothing Spectra
	Shock Response Calculation
	FFT of an Existing Time History
	Spectral Analysis of Existing Time Histories
	Designing a Digital Filter


	Editing Existing User Results
	Editing Time History and Real Spectrum
	Editing Complex Spectrum
	Editing a Shock Response
	Editing a Model

	Deleting Results
	Data Import and Export
	Data Import
	Copying Results From Another Group
	Data Export
	Exporting All Results
	Exporting Multiple Results

	Creating Shape Results
	Creating a Model
	Editing the Inverse Transfer Function
	Element Selection Matrix
	Plot Range Control
	Define Range Control
	Editing Buttons with Associated Value Fields
	Plot Range Control



	Naming Conventions
	Random Signal Architecture
	Model Creation
	Drive Auto Spectral Density (ASD)
	Achieved Cross Spectral Density (CSD)
	Drive/Achieved Cross Spectral Density (CSD)
	Transfer Function
	Inverse Transfer Function
	Coherence Function
	Specimen Transfer Function
	Impulse Response
	Expanded Inverse
	Determinant

	File Formats
	STEX FILE FORMATS (Import/Export)
	Import formats
	Export Formats

	Example of real valued time history
	Example of word valued time history:
	Example of real valued spectrum:
	Example of complex valued spectrum:
	Example of complex valued spectrum:

	Result Units

