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Chapter 1 - Introduction

1.1 Introduction

This manual describes the theory and operation of the PUMA Vibration Control System
(VCS) when running the Random Application. Note that the Receiving Checkout Tests
(RCT’s) are used as examples and should be referred to often.

This manual is presented in nine chapters relating information about the applicable menus
required to set up the operating parameters for the Puma Vibration Controller.

1.2 Getting Started

Before you begin, read the PUMA System Description Manual. Thiswill help familiarize
the user with the system, and give required information for unpacking, assembly and
operation.

1.3 Software and Manuals

Software and manuals (along with vendor manuals, calibration devices and service
training) are sold in various combinations.

1.3.1 Software

The Random closed-loop vibration control program and options are supplied on CD
ROM. This CD ROM contains executable code for Random, test parameters, schedule
parameters and the micro code for periphera devices. The softwareislicensed and
requires akey to activate it. The key and drivers are supplied on diskette.

1.3.2 Manuals

The PUMA VCSis supplied with a set of two system manuals and an application manual.

o PUMA System Description
Part Number 2400-0100

o PUMA Diagnostic Manual
Part Number 2400-0103

Other manuals may be included as purchase options.
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1.4 Random Features

The PUMA VCS and the Random program provide digital real-time closed loop shaker
control for production testing, design qualification and reliability testing applications.
The system allows the definition, simulation, and closed loop control of random vibration
excitation of avibration shaker system.

The principal features of the Random software are:
o Reference Spectrum — Up to 500 amplitude/frequency breakpoints/slopes
o Freguency Ranges — 50 to 20,000 Hz (in eight ranges)

o Resolution — 100, 200, 400 & 800 lines; expandable to include 1,600 and 3,200
lines

o Degrees of Freedom (DOF) — User defined (8 to 1,000)

o Control Accuracy - + 1 dB for flat reference with 120 DOF with 90% statistical
coincidence

o Output Type — True Gaussian random noise
o SigmaClipping — Off, 2.5to 6 sigma
o Control Strategy — Single point, multi-point average or extremal

o Automatic Operation — Selectable equalization start level, initial test level,
level increment, time to full test level, startup rate and
shutdown rate.

o Level Scheduling — User defined level, time at level, transition time to each level

o Test Schedule — User defined sequence of independent tests can be scheduled to
run automatically

o OnLine Controls— Step Level Up, Step Level Down, Full Level, Pause, Resume,
Drive Update On/Off

o Anayss Function — Power Spectral Density (PSD) for control, auxiliary
channels, drive, error functions, transfer functions (mag, phase & coherence),
transmissibility and time traces.

1.4.1 Safety Features

Random provides the following safety features to protect the operator, the test equipment
and the manufacturing operations:

o Shaker Limits
o Password login to prevent unauthorized system operation (optional)

Chapter 1 2400-0120C
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o Alarm/ Abort messages to indicate abnormal test conditions
o Alarm/ Abort tolerance limits set by the operator for each spectra line

o Total overall acceleration RMS Alarm / Abort level operator settings for the
acceleration spectrum

o User specified active frequency range for Alarm / Abort conditions

o A loop check continuity test automatically precedes each test

o Sigmaclipping to prevent drive level from exceeding athreshold value
o Controlled test startup / shutdown rates

o Aborted testing for any control signal loss or excessive fluctuation

o Manual test Abort

o Abort documentation for post-test analysis
1.4.2 Options

The following options may be purchased for use with the system.

1421 Security

The Security Option package enables the system administrator to place limits on the
system including who has access and what level of accessis available to individua users.

1.4.2.2 Automation

The Automation Option package includes RCI, RCP, Print Automation, Test Automation,
Mission Simulation and True Networking.

1.4.3 Compatible Equipment

The PUMA VCS connects to any commercialy available electro-dynamic or electro-
hydraulic shaker and amplifier.

1.4.4 Reliability

The PUMA Vibration Controller is designed and manufactured with state-of-the-art
components and processes that improve the reliability of the system.

1.4.5 User Interface

The PUMA VCS, runs under a Microsoft Windows 95 (up to version 1.5.2), Windows 98
SE, Windows 2000 or NT 4.0 operating system. All user interaction is by keyboard and
mouse. Test setup, control and data are displayed on a high-resolution color monitor.
User help information is available for al program functions.

2400-0120C 2
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The color monitor provides real-time displays of:
o Program control menus
o Test definition parameters

o Spectra showing test conditions, with Abort / Alarm information

Chapter 1 2400-0120C
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Chapter 2 - Test Concepts
and Definitions

2.1 Introduction

This section discusses closed |oop random vibration testing, and introduces the
terminology used to describe the control capabilities provided in the Random program.

2.2 Closed-Loop Vibration Testing

During manufacturing, shipment, and use, all products encounter stress. Product vibration
testing is conducted by subjecting the product to mechanical vibration (stress). A random
stress environment can accurately simulate many real-world shipping and operating
conditions. Random stress environments are characteristically non-repetitive in time
because mechanical energy is present at all frequencies over a frequency range.

Closed loop vibration tests are performed on both prototype and production line products
to ensure that the product will survive actual production, shipping, and in-use conditions.
These tests can identify design weakness, and alow early correction of design problems.

The Puma Vibration Controller can generate a wide range of random stress environments
to satisfy any commercial, industrial, or military test requirements.

2.3 Channel and Spectrum Definitions
During avibration test:

o The shaker attached to the product causes mechanical vibrations throughout
the product.

o At al locations on the structure where these vibrations are to be measured,
accelerometers produce signals that are time-varying voltages x(t), with
amplitudes proportional to the measured acceleration and with units of volts.
Other transducers can also be used.

o Each vibration signal is sampled and digitized by an analog-to-digital
converter (ADC) on one input channel of the vibration controller. This process
changes the signal to atime- series of discrete values x(t i), where each value
represents the amplitude of the original signal at some particular time x(t j).
The digitizing is performed at a constant sampling rate S, measured in
samples/second.

2400-0120C
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Q

Q

Within the Random software program, the digitized time-series values are
collected into groups of N consecutive points, called frames. Each frame
consists

o of N real values with units of volts. The values are equally spaced in time
(due to the constant sampling rate), with a sampling interval of:

Dt = 1/Ssec

The total time-interval covered by the data points in the frame, (frame acquisition
time) equals:

o N=*Dt =N/S

Random converts each frame of time-series datainto a Fourier Series Frame,
using a Fast Fourier Transform (FFT). The Fourier Frame consists of N/2
complex values

o X(fi),

Where each value represents the original signal’ s amplitude at a particular

frequency (fj) - (where the units are still volts). The frequency range covered by
the values in the frame is 0 Hz (dc) to /2 Hz.

Q

Q

Q

The values are equally spaced in frequency, with an interval of:

a Df =55 =1 Hz

A spectrum of the type used in the vibration control processis a Power
Spectral Density (PSD) function. A PSD is formed from the complex Fourier
Series Frame by multiplying the frame by its complex conjugate to form ared
product, called the Auto Spectrum. Thisis divided by the frequency interva
Df to normalize the values with frequency. The resulting PSD consists of N/2
real points, equally spaced in frequency and covering the same frequency
range (0 to /2 Hz) as the Fourier Series Frame. Each value is proportional to
the square of the amplitude of the original time signal at a particular

frequency, and has units of V2/Hz.

A small portion of the highest frequenciesin the PSD are not used in the
Random control functions, because they act as a guard band for aliasing
protection. The sample rate (S) is chosen such that the highest frequency of
interest or the test control bandwidth (BW) is suitably higher than the highest
FFT frequency (S/2). Thisisusually referred to as over-sampling.

Chapter 2
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o In Random the test bandwidth and number of spectral lines of resolution (R)
are related to the sample rate and frame size as follows:

S = 2,56+ BW
R = (N/2)/128 = N/256

o Different spectraidentified in the following paragraphs are computed and
used by the vibration controller for closed-loop control and/or display
during arandom vibration test.

2.3.1 Control Spectrum

A separate control spectrum is calculated once each control loop. This calculation isthe
composite of al input channels specified as a control channel in the active setup
parameters menu. During each loop, all spectra are combined to form an averaged control
spectrum. It is then selectable as the “control” spectrum on the spectrum display.

Note Each channd defined as a control channel is also a measurement channdl.

A separate measurement spectrum is calculated from each control channel and may be
independently displayed.

The control signals are those input signals selected to control the external load and
therefore affect the drive signal level. The Analog to Digital (A/D) channelsthat carry the
selected control signals are designated the control channels. Any or al of the available
input signals can be designated control channels.

2.3.2 Limit Channel Response Spectrum (Option)
A Limit Channel Response Spectrum is computed for each input channel defined as a

limit channel in the active setup parameters. Each of the limit channel spectra can be
selected as "Limit" in the spectrum display.

Note: Each channd defined as alimit channd is aso a measurement channdl.

A separate measurement spectrum is calculated from each limit channel and may be
independently displayed.

The limit signals are those input signals selected to limit the external load and therefore
affect the drive signal level. Any or al channels may be chosen, but one of the input
signals has to be on alimit channel (there must be at least one control channel). The A/D
channels that carry the selected limit signals are designated the limit channels. A limit
channel cannot be defined as a control channel.

Chapter 2 2400-0120C
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2.3.3 Limit Channel Profile Spectrum(s)

The Limit Channel Profile Spectrum(s) are user-defined, or defined from a previoudly
measured PSD, and specifies alimit to the amount of vibration to which the product
under test will be subjected.

As part of each control loop, each limit channel profile spectrum is compared to the
averaged spectrum from each Limit channel to keep the product under test from being
subjected to an excessive amount of vibration.

2.3.4 Reference Spectrum

The Reference spectrum is user-defined or defined from a previously measured PSD, and
specifies the amount of vibration to which the product under test will be subjected. As
part of each control loop, the Reference spectrum is compared with the averaged control
spectrum to re-estimate the accuracy of the control process.

2.3.5 Error Spectrum

The Error Spectrum is made up of the control error spectrum and if limit channels are
defined, the composite limit channel error spectrum.

The control error spectrum is based on the ratio:

reference spectrum
averaged control spectrum

When there are no limit channels defined, the error spectrum is an exact copy of the
control error spectrum.

When limit channels are defined, the error spectrum is set by the non-zero composite
[imit channel error spectrum lines.

The control error spectrum is used for lines where the composite limit channel error
spectrum is zero.

The operation takes place once per loop, and then the error spectrum is used to correct the
drive spectrum to maintain accurate control of the product under test. Because the error
spectrum is based on aratio, it has no units, and when the control is accurate, it has a
value very closeto 1.0.

2.3.6 Drive Spectrum

The Drive spectrum (output spectrum) generates a continuous, time-varying voltage
signal that is sent to the shaker’s power-amplifier equipment. The Drive Spectrum is
initially a scaled copy of the Reference Spectrum. Due to the non-flat frequency response
of the shaker equipment, the actual signal applied to the product under test is quite
different from the Reference spectrum. Once per loop, the drive signal will be re-
computed by the control system. The Error spectrum, described above, is used to correct
the Drive Spectrum.

Chapter 2 2400-0120C
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The control loop process produces a Drive Spectrum that consists of the frequency
content of the drive signal. This drive signal is sent to the shaker amplifier causing the
average Control Spectrum from the test accelerometers to closely resemble the Reference
spectrum.

The Random software maintains the Drive Spectrum as a Power Spectral Density (PSD)
function with units of mV2/Hz. Random converts the PSD to a continuous time signa by
the reverse of the process that transforms the accelerometer input signals to control
spectra, that is:

O

-The PSD ismultiplied by the frequency interval Df.

o A randomly computed phase function is added to the PSD, making it a
complex quantity that resembles a Fourier series.

o AnlInverse Fast Fourier Transformation (1FT) is then applied to the
complex quantity to convert it to atime-series frame.

o Thisframeisrepetitively output to the shaker amplifier viathe system
DAC, which produces a continuous voltage signal. To produce atruly
random output signal, a different frame start point is computed for each
output operation and the values at the boundaries of successive frames are
smoothed.

2.3.7 Monitor Spectrum

The Monitor spectrum (like the measurement spectra and transfer functions) is used for
display. The Monitor spectrum, (and the averaged control spectrum) is computed from
the control channel signals. The Monitor spectrum is independent of the Control
spectrum and has separate averaging parameters that can be changed during a test.

2.3.8 Measurement Spectrum

Measurement Spectrum displays allows observance of the response signal from asingle
point on the product under test without interfering with the control process. The
Measurement Spectrum is for display only. They are computed from each input channel’s
acceleration signal. All control, limit and measurement channels are available for display.

Note A channel defined as a measurement channel in the active setup parameters is not
considered a control or limit channel.

All measurement channels have the same averaging parameters as the Monitor spectrum.
These parameters can be changed during a test without affecting the control spectra.

Chapter 2 2400-0120C
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2.3.9 Transfer Function

If the Random software has N available input channels, then a maximum N-1 separate
transfer functions can be selected and displayed, where each transfer function is
calculated from any two active (control or auxiliary) channels.

A transfer function, H(f), isa complex quantity, defined as the cross spectrum of the two
channels, divided by the product of the auto spectra of the channels. A transfer function
indicates how the response signal at one point on the product under test is related to the
excitation experienced by the product at a second point. All transfer functions are
averaged, using the monitor/measurement averaging parameters.

A transfer function is calculated from any two active (control or measurement) channels.
For atransfer function to be calculated the reference channel must be defined in the test
setup for the measurement (response) channel. If areference channel is not defined, only
the transmissibility (no phase) between two channels may be displayed.

2.4 Equalization and Closed-Loop Control

We define equalization as the process of computing, correcting, and sending to the shaker
adrive signal with a prescribed drive spectrum of such a shape and amplitude that the
averaged control spectrum is the same as the reference spectrum. The principal
equalization performance criteria are accuracy, speed, and smoothness.

2.4.1 Control Accuracy

Control accuracy depends on how closely the control spectrum can be made to conform
to the reference spectrum. Accuracy depends on the number of Degrees Of Freedom
(DOF), the number of frequency lines, and the frequency resolution of the control
spectrum. However, DOF is the main controlling parameter of control accuracy. If ahigh
DOF is chosen, a slow correction takes place with lower variability in control accuracy.

If alower DOF is chosen there is faster correction to a change but higher variability in
control accuracy.

The value of DOF affects the accuracy of the PSD-measurement process at the expense
of greater measurement time. Table 2-1 shows how the DOF affects control spectrum
accuracy, and Figure 2-1 isaplot of the expected, 99%-confidence control error as a
function of DOF. For adetailed discussion of the derivation of this table and figure, refer
to Advanced Discussion of Degrees of Freedom in Appendix C.
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Table 2-1. Control Error in dB Values as a Function of DOF

DOF dB values DOF dB Values

0 104 1.30
1 10.45 112 1.26
2 7.40 120 1.22
3 6.20 128 1.18
4 5.49 136 1.15
5 4.99 144 1.12
6 4.62 152 1.09
7 4.33 160 1.07
8 4.09 168 1.04
16 3.04 176 1.02
24 2.54 184 1.00
32 2.24 192 0.98
40 2.02 200 0.96
48 1.86 208 0.94
56 1.74 216 0.92
64 1.63 224 0.91
72 1.55 232 0.89
80 1.47 240 0.88
88 1.41 248 0.87
96 1.35 256 0.85

A

dBE
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8 —
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3 ]
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-

Figure 2-1. Plot of Sample Variance Table
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2.4.2 Equalization Speed

Equalization speed is a measure of the time required to achieve equalization, and isa
function of both the loop time and the number of loops required for equalization to occur.
Equalization cannot be fast, smooth, and accurate simultaneously. Some trade-off is
required.

Smoothness is the rate at which equalization occurs. It is dependent on the amount that
the drive spectrum can change from one loop to the next. Ideally, equalization should be
computed quickly, with smooth transition of corrected drive spectra, to a close match
with the reference spectrum. The following paragraphs define some basic terms and
relate how to determine equalization speed.

Control Strategy

The Random program uses an exponentially averaged control spectrum, and the control
error is discounted, so that stable operation is assured with no more than a 1.2 dB control
overshoot in al cases. Stability is achieved by the feedback of a portion of the
logarithmic error controlled by the function Kpog.

Asthe DOF for particular tests increase, feedback consists of progressively smaller
percentages of the control error, because the exponentially averaged control spectrum
changes more dowly as the DOF increases.

The drive-spectrum-updating equation is: log (Dn+1) = log (DN) + Kpor * EN

Where:

R isthe desired spectrum,

Cn is the control spectrum at the N™ loop,
Dn+1 isthe new drive spectrum, and

Dn isthe current drive spectrum at the Nth equalization loop.

Note

1. Thedrive-spectrum updating equation corrects the control errors once per
loop.

2. Thediscount factor Kpog insures a stable operation when using an
exponentially averaged control spectrum Cy; to prevent overshoots of no more

than 1.2 dB.
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Equalization Speed
The exponentially averaged control spectrum can be defined as:

K 16
c,=2+8 2c¢
N P % Pﬂ N-1
Where:
C,, isthe exponentialy averaged control spectrum; and K is the control

spectrum at the Nth equalization loop, obtained by averaging four frames linearly.
and
(Degrees Of Freedom) DOF = 2 * 4 (2P-1),
therefore:
DOF+ 2+ 4
T 2+4 %P
SO that:

DOF + 8
16

P = Func (DOF) =

It may be useful to have the expression for equalization speed for an instantaneous
spectrum change of 10 dB, corrected to within a3 dB error-band. In this case, we use the
number of loops to correct the instantaneous 10 dB spectral change to within 3 dB, or:

N = Integer [DOF/15] + 1
(Note that [DOF/15] must be rounded to an integer.)
2.4.3 Setup Parameters

The user-selected setup parameters described below determine equalization performance
of: Control Bandwidth, Frequency Resolution, and the DOF.

2.4.3.1 Control Bandwidth

Thisis the highest frequency value for the drive, control, and reference spectra. Control
bandwidth is also the highest frequency for which the product under test is controlled.
This frequency can be selected from 50 - 20,000 Hz. Increasing the control bandwidth
shortens the loop time, giving faster equalization speed, but doing so increases the
frequency resolution thus reducing the equalization accuracy.
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24.3.2 Frequency Lines

The number of frequency linesin the spectrais selectable in ranges of 100, 200, 400, or
800 (optionally 1,600 and 3,200). Increasing the number increases equalization accuracy
but also increases the loop time, which decreases equalization speed.

2.4.3.3 Control Spectrum Strategy and Averaging

Three kinds of control spectrum averaging occur in the control loop:

1.

C

new

Four data frames are acquired from each control channel. These frames are
averaged together to form an averaged single-channel PSD function for each
control signal.

The multi-channel type of averaging occurs only if more than one control channel
isselected. The PSD’sfor theindividua control channels are combined to form an
al-channel PSD, according to the Control Strategy setup parameter selected. The
strategy choices are Average Lines, Minimum Lines, and Maximum Lines.

Average Lines Strategy

Each line of the combined PSD is formed as the arithmetic average of the
corresponding lines from each of the single-channel PSD’s.

Minimum Lines Strategy

Each line of the combined PSD is the smallest of the lines from the single-
channel PSD’s.

Maximum Lines Strategy
Each line of the combined PSD is the largest of the lines from the single-
channel PSD’s.

The al-channel PSD updates the control spectrum from the previous loop (Coid )
to form the new control spectrum (Cnew ). (If there is only one control channe,
this statement applies to the four-frame averaged PSD for that channel.) The new
control spectrum and the reference spectrum are used to compute the error
spectrum.

The following uses the selected DOF value, and is used to compute the new control
spectrum:

6 16 &(DOF-8)
Crew = §DOF+8)1(PSD) + &p0or+8)H (Cola)

Thisis caled discount-averaging.

y = — 16 . (DOF-8) _
X = Dorrg) T (porrg = 17X
Therefore:

= X * PSD + (1-X) * C,4
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2.4.4 Degrees of Freedom (DOF)

The DOF value determines what proportion of the new control spectrum comes from the
new PSD and from the old control spectrum. DOF values may be selected from 8 to
10,000 in increments of 8. For the smallest DOF value of 8:

Cray = PSD

This ensures that none of the old control spectrum will be used to compute the new
control spectrum. For larger DOF values, an increasing amount of the old control
spectrum is included in the new spectrum, and correspondingly less of the new PSD is
used.

Table 2-2 shows the proportions of new PSD and Cg|q used in Cpey for various non-
sequential DOF values.

Table 2-2. Cy g and PSD for Various DOF Values

DOF Value Fraction of PSD Fraction of Cold
8 1.0 0.0
16 0.667 0.333
24 0.5 0.5
32 04 0.6
40 0.333 0.667
56 0.25 0.75
72 0.2 0.8

120 0.125 0.875
152 0.1 0.9
1592 0.01 0.99

The choice of a DOF value determines the speed and smoothness of equalization. Any
drive-spectrum change necessary to maintain equalization in the control loop is contained
in the new PSD.

When: CneN = PSD

and DOF equals 8, al of the change updates the drive. This resultsin an equalization
process that is as rapid as possible. However, this rapid change aso results in the largest
possible discontinuity in drive-spectrum content from one loop to the next — that is, the
least smooth equalization. Aslessand less of the new PSD is used in Cpey (increasing
values of DOF), the equalization becomes slower but more smooth.
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2.45 Pre-Stored Drive Parameters

The pre-stored drive parameter capability allows equalization speed to be greatly
increased at the start of atest. However, this capability does not affect equalization
accuracy or smoothness.

Pre-stored drive parameters can be used in atest where the

same or an identical test specimen has been tested previously on the same shaker
equipment, and where the drive spectrum that achieved accurate equalization in the
earlier test is available for the current test, as follows:

o Pre-stored drive selected: The initial drive spectrum is based on the drive
spectrum from the previous test just run. Using this drive spectrum resultsin
amost immediate equalization. It aso reduces overal vibration stress of the
product under test and the time required for the test.

o Pre-stored drive not selected: The initial drive spectrum is a scaled copy of the
reference spectrum.

2.5 Test Level Control

The drive signal sent to the shaker always contains the correct mixture of frequencies to
control the external load. By contrast, the amplitude (level) of the drive signal varies
with time in a controlled way as the test progresses, and the input signal levels change
correspondingly.

2.5.1 Test Level Changes During Random Test

Figure 2-2 shows the varying levels that the input signal(s) pass through with time. At
both the start and the end of atest the drive signal is off. During the test the drive signal
level risesin a controlled way to a maximum level. The input signa level(s) change as
the drive level changes. Risesin the drive signal are at the start-up rate. Lowering of the
drive signd is at the shutdown rate. The following paragraphs describe the different
stages that the input signal(s) pass through.

2.5.1.1 Loop Check

The Loop Check starts by checking the noise level of the system with the drive signal off.
If the noise level of the system does not exceed the Loop Check - Max Noise (mV RMS)
in the Limit Settings - Safety Limits window, the program will begin to output the Drive

signal (the randomized reference spectrum) and increase the signa to the Threshold Test

Level. Theinput signa threshold level is 3 dB above the system noise level.

If the Drive signal reaches 3 dB above the noise level without exceeding the Loop Check
- Maximum Drive (mV RMYS): in the Limit Settings - Safety Limits window, the Drive
signal will increase.
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Level

Full Level (0 dB)

Initial Test Level | __ _ _ _ _ _ _ ___________

Startup
Rate

1
1
1
1
1
i
! Shutdown
Rate

Equalization | _____________
Start Level Startup

Rate,

Threshold
(Noise + 3 dB)

Time

I

1

1
off :
(Noise Level)

|— Loop—|— Equalization —|— Initial Test —|— Time to —|— Test Time —|
Check Time Time Full Level (per Level Schedule)
(per Level Schedule)

Figure 2-2. Level Changes Versus Time

25.1.2 Equalization Time

During Equalization, the drive signal increases to the Equalization Start Level. When this
level isreached, the drive signal is corrected for the first time and then is continually
corrected until the test stops (or when the drive update is off). If any darms are
encountered, the Drive signal will stay at thislevel until no further alarms are
encountered.

The second increase is to the Initial Test Level: (selected in the Schedule Setup window)
at the Startup Rate selected in the Schedule Setup window.

25.1.3 Initial Test Time

The Initial Test Time depends on the selection Time at Initial Test Level (Loops): in the
Schedule Setup window, and the mode (Automatic or Manual) being run. The actual time
will depend on the loop time, which is afunction of acquisition bandwidth and number of
lines of resolution.

2514 TimetoFull Test Leve

The Timeto Full Test Level depends on the selections in the Schedule Setup/ - Startup
Rate and Initial Test Level (dB below Full Levd).

2515 Test Time

The Test Time begins when the Drive signal reaches Full Level (0 dB), and continues
(unless aborted) until al of the levels selected in the Schedule Setup — Level Schedule
window have elapsed.
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25.1.6 Shutdown

At the end of the test, the Drive signal is reduced at the Shutdown Rate selected in the
Schedule Setup window.

2.5.2 Manual and Automatic Operation Modes

The Operation Mode of atest, either Automatic or Manual, may be selected from the Test
Display Status Panel. The Random program’ s real time test modification capabilities are
only alowed in manua mode.

2.5.3 Safety Features

Protecting both the unit under test and the shaker equipment is of great importance when
conducting a vibration test.

The Random program contains several safeguards for this purpose. These safeguards
insure that no abrupt change or out-of-tolerance value of the drive signal occurs that
might damage the test specimen or actuator equipment. All features except the manual
abort are automatic.

Random monitors most safety features at least once per control loop. A short loop timeis
useful because it increases equalization speed and allows more frequent safety checks.

The safety features minimize any chance of damage to the unit under test. The user
retains final responsibility for:

Using the safety features

Maintaining the test equipment and al signal connections properly
Properly preparing products for testing

Choosing appropriate test parameters

Selecting al maximum signal levels for atest carefully

0O 0o 0 0 O

The Random safety features include:

o Loop check

Control signal loss, control spectrum alarm and abort limits, control spectrum
acceleration rms alarm, and abort levels.

Test startup and shutdown rates

- Power failure detection

Drive-signa clipping

Operator’ s ability to abort operations

0O 0 0 O

If any safety condition is violated during atest, the test immediately aborts and a
controlled test shutdown executes.
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25.3.1 DriveClipping

Drive clipping is a Random safety feature that protects the shaker and test specimen from
excessve drive levels and excessive loop-to-loop fluctuations in the drive level. The
clipping process produces distortion in the drive signal, which results in a reduction of
available dynamic range. This feature is selected in Limit Settings — Safety Limits. Sigma
Clipping places alimit on the Peak to RM S level of the drive signal.

2.6 Test Scheduling (Option)

Random automatically performs several tests in a specified sequence without having to
start each test manually. Define the desired sequence of tests, save it as a test schedule
file, and then run the test sequence by executing the file.

2.7 Data Storage and Data Review

A myriad of information used in Random can be stored on and retrieved from disk, using
various program functions and menus. Stored information includes, but is not limited to
test setup parameters, the test schedule, spectra computed during a test, and the test
summary listing. In the following, we summarize the storage and retrieva of this
information.

2.7.1 Test Setup

The test Setup file is a complete set of the parameters required to define a Random test
for storage and retrieval. A test setup file aso contains settings for spectrum display
parameters. Create and save as many setup files as needed. Each file defines a single test
and isidentified by a user selected Test Name.

2.7.2 Test Schedule

The Test Schedulefileis a set of Test Names defining a schedule of tests to be run
automatically that can be stored and retrieved in sequence. The user may define as many
schedule files as needed.

2.7.3 Spectral Data

At selected times during atest, the spectra the Random program cal culates and uses can
be stored on disk, as the spectral datafile (.sdd). These spectra represent the test
conditions when they were stored. Using Puma's extensive Post Test Display
capabilities, the file can be displayed after the test.

2.7.4 Test Synopsis

The test synopsis file contains items of information summarizing the completed test. If a
spectrum data file has been created during the test, then the test synopsisinformation is
automatically stored in afile with the same name as the data file and the suffix “.syn".
The synopsisis atext file that can be reviewed, printed, or pasted into word processing
applications (such as WordPad, Notepad or MS Word).
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Chapter 3 - Getting Started

3.1 Introduction

The Spectral Dynamics Computer Aided Test Suite (CATS) Vibration Controller
program is called Puma. It can be started by either a desktop shortcut icon or through the
Start button. The path is <Start> = PROGRAMS = SPECTRAL TEST SUITE = PUMA.

3.1.1 LoglIn

If the Security option (see paragraph 5.2.8) isin place the {User Log In} Dialog Box
(Figure 3-1) appears. If there is no Security option the screen will appear as shown in
Figure 3-2. To access the features of the PUMA Vibration Controller program you must
have avalid users name and password. See the system administrator for proper users
name and passwords.

Enter a[User Name] and [Password] and Lomilomle
click <LoG IN>. The Puma Program User Narne

Entry Screen shown in Figure 3-2 will [
appear. The Puma Version Splash screen
will disappear in several seconds (or can
be dismissed by clicking on it) leaving !

the { New} Dialog Box from which the [ am |
desired application can be launched. c
Click on RanDOM, and then click OK.

Fassword

Cancel |

Figure 3-1. User Log In Dialog Box

A screen similar to the Random Screen shown in Figure 3-3 appears. Exact screen layout
is dependent on the parameters previoudy set with the menu options under Puma.

NEW Diaog
Box showing
applications
available.
Puma
Puma Version
Shortcut Splash
Icon Screen

Figure 3-2. Puma Program Entry Screen
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Figure 3-3. Typical PUMA Random Screen
3.1.2 Puma Window

The Puma Window’s Title Bar displays three segments of information (Puma —L ocal
— [Random 1]). The Local next to Pumaindicates the user is running on the Local
Puma system and not across the network. Random 1 is the name of the currently loaded
test. If the Puma window is inaccessible minimize or drag the Spectral Dynamics
Viewer window out of the way. Click on the Puma Window to make it the active
window to start the process of setting test parameters.

3.1.3 Random Menus
The Puma Window’s M enu Bar contains six menu selections used by the PUMA

Vibration Controller program. They are: FILE, SETUP, VIEW, TEST, DATA, and HELP.
Each of these is discussed further within their own chapter.
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Using hotkeys can activate many of the menu selections. An underlined letter indicates
the character to use in conjunction with the <ALT> key. For instance, use <ALT> + <F>
to activate the File menu.

Select LoG OuT from the EILE menu when the system is unattended, and access to the
program is to be restricted. The user must log in again to resume using the system. When
logged in, the LoG OUT menu item isavailable (LOG IN is grayed out).

3.1.4 Setting Up Parameters

Initiating atest is done by either starting a new one from the very beginning or by
running one that has already been predefined and saved to afile.

3.14.1 New Test
The SETUP Menu options are presented in Chapter 5.
Procedural Steps

1. Click SETuP = CHANNELS. The Channel Definition Window appears. See
Figure 3-4 and paragraph 5.2.1 for details.

Sensitivity dB Reference
Accelerometer RMS Abort Vaue must be
Sensitivity Test abortsif RMS greater than zero. Reference
Range0.01-10°  exceeds entere IcP Channel
value. Turned ON to Can be any
L oop Check power ICP type or all active
Checks channels accelerometers. channels.

reception of signal
thru the drive.

El Home | Swrind & | Type ‘i_l’ﬂ"‘ 5‘“""“""' “HW"'“ |H:§ﬁg.“| B3| oo ey Hnlfrgnm ﬁ.:;;é:"m
L ) H1 Capand x| On | ﬂl Ell.'l IIJI.'I HLMOR 08 |0 (1 Rl |25}
F [CH2 igafui =| ELTTESITE) on .0k ow DO =1 PE0H -
|'% |cHa e =] on | 125808 ﬂuu H.MOE_ O |0 \il ey =
4 |tHA4 At = On T80 R BOn H. MR D8 o {' ! Lt =
Channel Types — Coupling
Abort - Control Weighting DC values are ignored
Inactive - Limit Used with Control by the Control Loop. AC
Measure Channels. Value is used to block DC
See Paragraph entered is averaged. Offsats,
5211
_'E“ ::.l;:.:- FlashEpactil D e P PO o = File Selection Box
8y e — (FSB) See
G| Paragraph 3.3.1
E&E:&. il

Figure 3-4. Channel Definition Window

Chapter 3 2400-0120C



Random Operating Manual Getting Started

2. Input the required parameters and save them to afile.

3. Click SETuP = PRrROFILES. The Profile Settings Window appears. See
Figure 3-5. Refer to paragraph 5.2.4 for Profile Definition information.

4. Input the required parameters and save them to afile.

5. Click SETuP = ScHEDULES. The Schedule Setup Window appears. See
Figure 3-6.

6. Onthe Level Schedule Index Tab, input the required parameters and save them to
afile

The test is now ready to run

Status Frequency +/- Alarm dB Columns +/- Abort dB
OFF by defaullt. X-AXis measurement. Whether the test will abort or Columns
Toggled ON when Must be within the ignore is determined by the The Abort
information is parameters set in setting in the schedule. See indicator lines
entered. Profile Range below. paragraph 5.2.5 for more arethe
details. outermost of

the plot.
Upto When atest
500. exceeds the
Profiles preset levels
available. 7= P 'm = | mﬂ ';ﬁ%;.jn = indi_cated by
i | 5.0] T the lines, the
f e i test aborts.
; 3: E ] - I
: 'f'.: Units Of Measurement ~N
e of the Y- Axis.
L1 ] (| N
Alsare'Abiois Rasga Prolile Bange Anidan Resge \| An Optional
Mg BT || MecFeg B7 | MeFog i OeaF o slope
Amplitude Mexfreq [ || Maxrea | | Wakieq D T
(Y-Axis) Hniis Sele o
Units miet-mie-mm || g-rfs-n g-mie-mm
Sdlection Fil Manse i
Buttons |- Program Fies! Epeci] ThnemiceiPums, .
Dmecimpsan F'_Ie
Selection
Plot _I Box.
Preview _—
Window. paasgefaph
Plot shows .' _He A=
crosshairs. | h | chil e || Load I 3.3.1L
o | oeea | |  we |

Figure 3-5. Profile Settings
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The decibel Initial Test Level - The
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Figure 3-6. Schedule Setup”

3.1.4.2 Existing Test
Procedural Steps

Click FILE = New. The {New} Dialog Box appears. See Figure 3-7.

Click RANDOM = <OK>. See Figure 3-8. The screen defaults to the one used last.
Click FILE = OPEN. See Figure 3-9.

Select appropriate Files of Type filter from the drop down list box.

Select drive from the Look In drop down list box.

Select and open appropriate directory in the list box.

Select and open test file.

Click <OPeN> on the standard Windows File { Open} Diaog Box.

Thetest isready to run.

O N o o~ WD P

Chapter 3 2400-0120C



Random Operating Manual Getting Started

& Puma - Local 0] x|

File Miew [Data Help

Multi-Ret Modal Acquisitian Cancel
Wavetarm Replication
Fandom

Sine | Help

Figure 3-7. NEW Dialog Box

= rdoe Heiz

ot vief (<l 3] il 8] o] ol o] 5] ) i i ] i ]| o] i

PAD P L [Erenr Spac B [1]]
P e P O il el I
3 ' £
: o s =]
i A lh_l T ] '_I ] =
a] b L i Il i | PN I I = = m = Ee o E-- i 1
3 M |Legi
L ™7 .. T TITIT
L S T I L Customer Name
Hx Logl InSoec G| SnsTane G ici]  SaeToee ol frid |
P T e momamar_| - k] o PRI, ¥ 3008RN (1
oz _| | 3 12 |y av AT,y 208008 LUCREE pk s
abs | o h:,';"} W BEE 204, 51 1 AB424
A oo | . R e T
E I‘It -] e [ B | | R L |
1 1 1 1 ey 1 | i
[ R ] L B - - o CR L1 L
e g Sy 1 u
""&llill?‘-_H:jI[ . . . . };!.i Ly 0 W I _|¥
? Ca R TEL ? g
L. L Ab
£ o & 2 ort
Y
a0 _| s
i
g
Epectral Loszed i # 06 37 AM on Aug L7, 2
106:57 » Opened Calibeation File (cubeal i)
0657 = Varsian 2 0 Calibrabion File
05:57 - Calibratson Date: 2/14/00 1:42 pm
FarHalp preee Fi Fod Hel e F1. [ Wb 7 2
lmeal | @ @GS || Yeowng S | BiTve simeto b lspeoaiyse [FiFeme - Lol -1 B oemeu do W | == e

Figure 3-8. Results of Random b OK.
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Loak in: I*‘f} ty Documents j @I gl

|1y Pictures
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11 Shortcut to Purna

Files of type: !AnalyzerCanigFile(’”.acﬂ Ll Cancel |
v

Figure 3-9. Results of File b Open

3.2 Arranging Screen Components

While running PUMA there will always be at least two windows on the screen (Puma
Window and the Spectral Dynamics Viewer Window). There can also be atest
control and various status panels. The location of these components is completely
customizable. The Desktop Toolbar in the Puma Window (Figure 3-10) allows multiple

screen layouts to be saved and recalled.
Save Delete

Button Button

Exit
Button ’@ﬁPuma - Local - [Random1]
[l Eile Setup Miew Test Data

[sRa3 LI_
SEEEEET R —

14:09 - Ambient Noise[1]= 0.39 mv_rms = Application
14:09 - Checking Control Thresholds... Toolbar
14:09 - Loop OK!

Puma 14:09 - Min Signal for CSL= 0.019 grims

Desktop 14:09 - Raising to Start Level...

Toolbar 14:09 - Approaching Low Level...

14:09 - Raiging to -20.0 dB
14:09 - Low Level Reached
14:09 - Holding for convergence!

| B
< | | a|
Far Help, press F1 (MU A

Figure 3-10. Desktop Toolbar

In the example in Figure 3-10, “SRS3” is the screen layout name. To create a new layout,
size the windows, arrange the plots, status panels and control as needed. Select the name
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in the Puma Desktop Toolbar and enter a new name. Click the save button. Saved
layouts are available from the pull down menu button in the toolbar name box.

Clicking the Exit Button launches the APPLICATION CONTROL M ENU. See Figure 4-3.
Thisis acommon Windows menu and can aso be launched by right clicking the Title
Bar. One set of options is available in the maximized window presentation. Another set
of optionsis available from arestored size window.

3.3 Common Areas of Host Dialogs

The layout of dialog boxes sometimes differs from one menu option to another. Even
though the command buttons may be in a different position they will work the same from
one menu option or window to another.

3.3.1 File Selection Box

Throughout PUMA there is a need to save the parameters of tests, load those same
parameters for another test or just start on something brand new. The File Selection Box
(FSB) (Figure 3-11) is shown in the lower left hand corner of Figures 3-4 and 3-6 and the
lower right hand corner of Figure 3-5. It is acommon Windows tool and is used
throughout the PUMA platform though sometimes the format is somewhat different. The
components of the FSB are outlined below for the primary setup areas of Channel
Definition, Profile Settings and Schedule Setup.

=T File Hame
2 |C:\Program Filesh Spectral Dynamicsh Pumal RCTSYRAN QK
E" —
ption
LO&Q Cancel
e
Save As... Help

Figure 3-11. File Selection Box

3.3.1.1 New Sdlection Command Button

o Channe Definition The path / name of the currently open file is deleted
from the File Name text box. It does not delete the
numbers from any of the columns. It is not active during

atest.
o Profile Settings Clears all columns of data. It isnot active during a test.
o Schedule Setup Clears all columns of data. The path / name of the

currently open file is deleted from the File Name text
box. It isnot active during a test.
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3.3.1.2 Load File Command Button

This button reacts the same way in al three parameter input areas. The { Open} Diaog
Box is displayed for the user to choose afile to be loaded. All three areas are active
during atest.

3.3.1.3 Save As Command Button

This button a so reacts the same way in all three parameter input areas. The { Save As}
Dialog Box is displayed for the user to save afile. All three areas are not active during a
test.

3.3.1.4 OK Command Button
This button accepts any changes made, applies them and closes the { Open} Dialog Box.

3.3.1.5 Cance Command Button

This button closes the { Open} Diaog Box without applying any changes that may have
been made.

3.3.1.6 Apply Command Button
This button applies any changes that have been made and keeps the dialog box open.

3.3.1.7 Help Command Button

This button launches the on-line help. If adialog box is open it must first be closed to
launch the help menus.
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Chapter 4 - Eile Menu

4.1 Introduction

Thefirst of the six menu optionsin the PUMA Vibration Control System (Vibration
Controller) isthe EILE Menu option. Refer to the following chapters for other menu
options.

4.2 The Eile Menu

When the user selects FiLE from the Random Menu Bar, the menu shown in Figure 4-1
will display. The EILE menu option has 16 sub-menus and a seven-filelist (called a
recent-file list) contained in a seven-section drop-down menu list. The recent-file list
allows rapid access to files that have recently been used.

4.2.1 Eile Sub-Menus

The sub-menus (Figure 4-1) of the PUMA Random EIL E Menu option are outlined
below. After the test is started, the menu options change.

4.2.1.1 New Menu Option

When NEw isselected, the { New}
Option List Box will display. See Figure
4-2. Thiswill initialize the test
parameter settings for the test
application chosen. Only test
applications that are licensed for the
system will appear in the box. Available
test applications are:

o Analyzer o Multi-Ref Modal o Waveform
Acquisition Replication
o Random o Sne o Sine On Random
o Random on o Classica shock o Shock Synthesis
Random
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Options Prior To Test Options During Test

Figure 4-1. File

Multi-Ref Modal Acquisition
Wawveform Replication
Fandom

Sine

Figure 4-2. New Option List Box

Clicking on the NEw menu option and selecting another test while working on atest will
initiate the display of a SAVE prompt unless there were no changes made to the test that
was downloaded to work on.
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4.2.1.2 Open Menu Option

The OPEN menu option allows the user
to select a previoudly stored test setup
file. It displays a standard Windows
{Open} (file) Dialog Box. The user can
navigate to the desired file and open it.
If the user wants to load a different test
type (e.g. Sine) smply select the setup
and Pumawill automatically change to
the appropriate application.

4.2.1.3 Close Menu Option

The CLOSE menu option closes the currently loaded test setup. When CLOSE isclicked a
SAVE prompt is displayed if the current test setup has had changes made to it. If no
changes were made the currently displayed window will close.

4.2.1.4 SaveMenu Option

When SAVE isclicked thefirst time a
standard Windows { Save As} Dialog
Box appears. It alows the user to save
the currently loaded test setup. After the
test has been named and saved as afile,
clicking the button will not display any
visual markers except the Save Progress
Bar which briefly displays on the Status
Bar during the time the file is being

savedto disx. e
H I

4.2.1.5 Save AsMenu Option

The SAvE AsMenu Option alows test setup parameters to be saved under a new file
name. This option aso launches the standard Windows { Save As} Dialog Box.

4.2.1.6 Print Setup

PRINT SETUP is a standard Windows command that allows the user to select a printer, the
size and source of paper and the orientation of the page. These selections will affect how
things are printed when the Print option is used.
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421.7 Print

Click on PRINT to launch the standard
Windows { Print} Dialog Box. From
here the user may select a printer, what
isto be printed and how many copies are
required. The option to print to afileis
also available.

4218 Send
SEND is a standard Windows command for sending files/ tests via e-mail.

4219 Logln

If the Security Option isinstaled, the LOG IN option is not available when the user is
already using PUMA. It becomes available after logging out.

4.2.1.10 Log Out

If the Security Option isinstalled, the LoG OUT option is only available when the user is
logged in to PUMA.

4.2.1.11 System L ock/System Unlock

These two features come with the security options. When SySTEM LOCK is selected, the
system is locked and that option becomes disabled. The SysTEM UNLOCK option isthen
enabled. To regain access to the program, the user must select SYSTEM UNLOCK. The
{User Log In} dialog box will display and alow you to login.

4.2.1.12 Recent FileList

The recent file list is a standard Windows feature that has been adopted for Puma. It
allows the user quick access to the most recently used setup files that have been opened.
These files are also available from the Windows Start menu. The path for usageis:

<Start> = DOCUMENTS = File Name

4.2.1.13 Exit

EXIT isastandard Windows command. Exiting the program can be accomplished in

three ways. The user can navigate FILE P EXIT or click the Exit Button to access the
APPLICATION CONTROL MENU (Figure 4-3), or by clicking on the close button (X) in the
upper RH corner of the screen. Any of these will terminate the application.
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Options Obtained in a Maximized Options Obtained in a Restored

Figure 4-3. Application Control Menu

4.2.2 Menus Available During The Test

While atest is running, not al of the EILE Menu options are available for use. The
available FILE Menu options during atest are:

o PRINT o PRINT o SEND o Loc o SYSTEM
SETUP Out Lock
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Chapter 5 - Setup Menu

5.1 Introduction

The SETuP Menu iswhere all of the test parameters are entered for a Random test setup.
In most of the test setup submenus (e.g. channel definition) the individual test settings
may be saved in a separate file that may be recalled by another test setup to speed
creation of subsequent tests.

5.2 Submenus Channels...

The following paragraphs give Cantrols...

information about the eight SETUP :
submenu options available. See Erofiles...
Figure 5-1. Schedules..

Feference lmpart...

5.2.1 Channels Limits..

Bemote Control Interface...

The CHANNEL S Menu option produces a _
Channd Definition Window (Figure 5-2) Security..
that allows the user to:

Figure 5-1. Setup Menus

Print alisting of the Channel Definition settings

Change any or all of the 11 Channel Definition parameters

Open anew file

Load a previoudy saved test/file

Use the Save As option to name/save afile

Accept default / user selected file names and initiate selected action

Cancdl selection / window
Get Help

00 00000 O

5211 Channedl Definition

The Channel Definition window allows setup, recall, and storage of Puma input channel
settings. The Channel Definition Window columns are defined below.

Name

Up to 20 characters can be used to designate a unique name for the
channel.
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Serial #
Up to 20 characters can be used to designate a transducer serial number
for the channd.
Sensitivity RMS Abort dB Reference
Accelerometer Test abortsif RMS Value must be
Sensitivity exceeds entered greater than zero.
Range 0.01 - 10° value.
Reference
Loop Check ICP Channel
Checks channels Turned ON to Can be any
reception of signal power |CP type or al active
thru the drive. accelerometers. channels.
al O . ®
B e [ | e [(or] Sy [ [ o | i | [P |
1 |cHa | Coniri - | On 100,008 - noe|  3ooeon| Gn Do\ =1 [nonE  [=]
¢ |cH:z Limil ~| On 100,008 0on| 3000000 Of DG -1 HOMNE -
3 cH3 Abort - | On 100 0oe| 3000 . =
4 |cH4 [ s ure « | on yﬁ.nni [T T Cougl i ng 1=
CHE Insctive 30000 : -
: CH & [ lnu:'nru Weighting | 0 oo DC values are ignored =
7 | . - Used with Control | 0ommd by the Control LOOp. AC E
8 |c+|  Channel Types Channels. Value 300004 isused to block DC i
k] L AbOl’t _ COI"ItrO| ) g | S0 N Offﬂs 1]
i . o entered is averaged. 0.0 " 1=
1 | Inactive - Limit OO G ouwnd =1 TIT -
1z |c Measure =TT T m 0000 | 0H | Ground = |1 [HOnI =
i |o<| SeeParagraph - R TR : e —
BTN ET 52.1.1 - o 1an.nna n.am o.on0n | on G 1 [HONE E
16|+ — - | o 100.008 non| 30,0000 (H G 1 HIONE -
E File Home
S L — | oK I File Selection Box
E* LIETR LT (FSB) %e
= Comnew| |
E | Q Paragraph 3.3.1
= I:HP

Figure 5-2. Channel Definition Window

Type
Select from five channel types:

o Inactive— Channdl is off and contains no parameters

o Control — Channel is designated as control channel and the Loop
Check defaults to On.

o Measure—An active input channel not used in control averaging.

o Abort — Abort channels may have independent abort profiles (see
5.2.4 Profiles). If thelevel on an Abort channel exceeds the abort
profile the test is aborted.
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o Limit—Limit channels may have independent limit profiles (see
5.2.4 Profiles). If thelevel on aLimit channel exceeds the limit
profile the test is aborted.

By default, Control will always be listed first. When Limit and Abort

channels are designated, the Pr ofile Settings Window will
display atab for each of these types.

Loop Check
The Loop Chk option can be either On or Off. If it is on, an open channel
“Safety” check is performed before the test is run.

Sensitivity mv/g
Transducer sengitivity is entered in milli-volts per g.

Weighting (dB)

Weighting is used in multi-channel average control (more than one control
channel) to weight one channel vs. another. (6 dB attenuates the signal on
the channel by %%).

RMS Abort (GRMYS)
This safety parameter provides an abort of the test if the level on that
channel exceeds the RMS Abort levd.

ICP
The ICP function can either be On or Off. It provides a constant DC
current source to power | CP type accel erometers.

Coupling
Input channel coupling:

o AC Coupling — It is used to block the DC component of the signal.
o DC Coupling — It is used to pass the DC component of the signal.

o Ground Coupling — It grounds the input channel. Thisis used when
the channel isinactive.

dB Reference
Thisisthe level that is used in displaying data from this channel on adB
scale, dB = 20 log (level/level).

Reference Chans

The user may select which channels may be used as reference channels
when this channel is used as the response channel in a frequency response
function (complex). If NONE is selected, only transmissibility (real) may
be displayed when this channel is used as the response.

Chapter 5
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5.2.2 Controls

The CoNTROL S Menu option displays the T est Settings Window. This window has
fivetabs. They are:++

a Test File o Control o Data
Setup Setup Storage
o Acquisition o Print
Automation

At the bottom of each tab are four standard Windows Command Buttons. They are:
a OK o Cancd o Apply o Hep

Please refer to the Windows documentation for information about these buttons.

5.2.2.1 Test Settings
Thefive Test Settings Window Tabs are described below.
Test File Setup

The Test File Setup Tab (Figure 5-3) shows the currently loaded setup parametersfiles.
The boxes from top to bottom are:

o TestFile o ScheduleFile
o Channd File o SequenceFile
o ProfileFile o Test File Description

TestFile Setup I Contral Setup | Data Storage | Acquisition | Print Automation |

Test File |

Channel File IC YFrogram FilesSpectral Dynamics Pumal\RCTE), E

Profile File ID:'-,I'—"r.::grﬁm Files\Spectal Dynamics\Puma\RCTEY E

Schedule File [E\Fragram Files\Spectral Dynamics\PumaiRETS, [»]

Sequence File I
TestFile Description: =]
H

Cancel | Help |

Figure 5-3. Test File Tab of Test Settings Window
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The user may either define each file through the corresponding file' s dialog box or load
the file directly from the { Test Settings} Dialog Box.

Control Setup

The Control Setup Tab (Figure 5-4) has five toggle button boxes. The boxes and their
buttons are described below.

o Strategy — Allows user to assign the control strategy that can be applied to multi-
channel control averaging:

Average — The arithmetic average of the control channels at each spectra line
Minimum — The minimum value of the control channels at each spectrad line.

M aximum — The maximum value of the control channels at each spectral line

Test Settings
TestFile Setup  Control Setup I Data Storage | Acquisition | Print Autormation |
— Strategy — Mode Stared Drive —
: hdanual i es I
bdinirmum ! IAutDmatic l Mo
hededmum I Auto OnIyI ey I
— Loop Gain — Spectrfal =
Smoaothing
Low
hedium I I Ot
High | Cn I
(8] I Cancel i Al Helgp

Figure 5-4. Control Setup Tab of Test Settings Window

o Mode- Modefor operation of the test

Manual — The user may make modifications to the test while it is running.

Automatic — The user may only make modifications to the test whileit is
running if Manud isfirst selected.

Auto Only — No modifications may be made to the test while running.
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a Stored Drive

This allows the user to speed up equalization for repetitive tests by loading a
compensated drive signal from a previous test. This box can be set to Yes, No or
Verify. Selecting Yes would use a pre-stored drive signal at the start of the test.
Selecting No means the test will start normally with a scaled drive signal with the
frequency content of the reference profile. Selecting Verify will result in the user
being prompted whether to abort the test, use the pre-stored drive, or start the test
normally.

o Loop3 Gain

Thisis the loop gain expected through the amplifier, shaker and transducer
system. This setting is used to optimize control dynamic range. This box can be
set to Low, Medium or High. The Low setting tends to decrease the oscillations,
but makes the control respond slower to step changes in GRM S changes. Medium
is the standard while the High setting is about 2 X the standard feedback factor.
The loop gain controls the feedback factor, which in turn controls the level
scaling, based on aratio of the control to reference GRMS's. This allows the
system to respond more quickly to dB gain changes per loop rather than relying
on simple spectra line feedback. There is arange of approximately 5:1 between
Low and High. This factor helps control the “hunting” in control spectral line
levels that is sometimes observed.

o Spectral Smoothing

This box can only be set to Off or On. Smoothing will remove the noise from the
signal by the use of afiltering process. Similar to the loop gain, the user can
control how the system control loop will respond to very small deviationsin the
control to reference GRMS ratio. If theratio issmall (like less than 1 dB), then
the control loop will optionally ignore trying to compensate for these changes
using attenuator (like adB level shift). Instead, the normal control loop spectral
line feedback is used. In cases of larger shifts (e.g. > 1 dB), then the attenuator
will be used to help shift the drive output. The amount of shift is basically
controlled by the loop gain. In any case, where the shift is> 1 dB, the attenuator
will still be utilized irrespective of the noise filtering setting.

Data Storage
The Data Storage Tab (Figure 5-5) is used to select data storage options.
o File Name Toggle Button Box — Definesthe file where data will be stored.
The toggle buttons are: Auto Generate, Query and Default.

Auto Generate - Creates a unique file name based on the setup file name, day, date

and time that the test started.
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Query - Prompts user for afile name after starting test.

Default — All test datais saved in adefault file named RandomTestData.sdd. The

default file is overwritten each time the test starts.

Test Settings

TestFile Setupl Contral Setup  Data Storage |Acquisiti0nl PrintAutDmatiDnl

—— File Name
¥ Sawe On Level Change
Auto Generate :
_.l [ Save Every I'i 0 Second(s)
—QHEI}I—! I~ Save On Alarm

™ Sawve On External

8]4 i Cancel Apphy Help

Figure 5-5. Data Storage Tab of Test Settings Window

o Check Boxes

Save On Level Change — Saves aframe of data each time the test schedule
changes leve

Save Every X Second(s) — Saves aframe of data at each predetermined interval.
Enter the number of seconds between data saves. If
not used carefully file sizes can become quite large.

Save On Alarm — Saves aframe of data each time the system alarms. Used to

keep track of when the data trace exceeds the alarm lines on a
profile.

Save On External — Saves a frame of data with each pulse from an external
source

Note — Any combination of these options may be used. PUMA Random will

aways save the last frame of data on <ABORT>, <STOP> or upon normal
Test Completion.
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Acquisition

The Acauisition Tab (Figure 5-6) sets the sampling and averaging parameters for data
acquisition.
o Max Frequency (Hz)
Select the data acquisition maximum frequency: 50, 100,200,500, 2K, 5K, 10K
and 20K. This value must be greater than or equal to the control maximum
frequency.
o Linesof Resolution
Select the number of spectral lines within the Max Frequency: 100, 200, 400,
800, (1600 & 3200 optional). The frequency "distance" between each lineis

known asthe Delta F (Max Freq. [LOR = [F). A high number of lines of
resolution in atest yield greater accuracy, however speed is compromised.

o Control Degrees of Freedom

Thisis the statistical averaging parameter for the control PSD calculation. See
Chapter for more information on DOF.

o Mon Averaging

Select the type of averaging for monitor and measurement channels.
Exponential sets a continuous exponential averaging as is done for the control
channel. Linear specifieslinear averaging for afixed number of frames before
averaging is halted.

o Monitor Degrees of Freedom

This sets the discount exponent for exponential averaging or the number of
frames for linear averaging (number of frames = DOF/2).

Test Settings |
TaxFils Sty | ControlSenga | Dt Storege Acouisition |F'nrd-ﬂ-m:rnm|:m|

ke Fragquenoy [ Hz) Lings ol Kesaluion

- 400 -

CrlDegrees of Fre=dom hlon. Awersgng

I 0 Esponardal -
Won. Oagrees of Freedom  Chearlep Prosessing
[iz0 Hiank =

ok | Cows | aeew | bz

Figure 5-6. Acquisition Tab of Test Settings Window
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Print Automation

The Print Automation Tab (Figure 5-7) is an optional featur e that allows the user to
define a series of print layouts to be automatically printed at the end of each test.
Depending on graphics options, each layout can be up to 8 pages.

o Command Buttons
The Add and Remove buttons are used to build the table of print layouts from
existing print layouts.

o Check Box - ENABLE PRINTING
The check box will enable /disable automatic printing.

o Radio Buttons
ALL FRAMES prints each frame of data saved during the test (see Data Storage
above).

LAST FRAME prints only the final frame of the test.

Test Settings |

Test File Setup | Caontral Setup | Diata Storage | Acquisition  Frint Automation |

Eemowve |

C:AFrogram Files\Spectral Dynamics\Puma\RCTSABANRCT ran.sgt
C:AFrogram Files\Spectral Dynamics\Puma\RCT2\Random. ran.sot
CAFrogram Files\Spedtral Dynamics\Fuma\RCTS\SHKRECT .cekosgt
C:AProgram Files\Spectral Dynamics\FumalRCT 3\ Shock SynRCT sskosc
C:AFrogram Files\Spectral DynamicsiFumalRCT 3 SineonRandomBCT
C:AFrogram Files\Spectral Dynamics\Puma\RCTEASINERCT sinsgt
CAFrogram Files\Spectral Dynamics\Pumal BCT2VYWavetformBCT rep.sc

¥ Enable Frinting & AllFrames ¢ LastFrame

8].8 Cancel Apphy Help

Figure 5-7. Print Automation Tab of Test Settings Window
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5.2.3 Reference Import

The REFERENCE IMPORT Menu Option displays the Refer ence Import Screen. See
Figure 5-8.

o File Sdect Box

Clicking on the browser button at the end of the [File Select Box] enables the
user to select the file to be used. Once selected, the file name/path appearsin the
[File Select Box].

o ReferenceProfileListing

Thislists available records in the file to be imported as the reference.

o Profile Range
Enter the minimum and maximum frequencies of the test.

File Select Browser Reference Profile Listing

Reference Import...

IRandDmTestData

1 % Chan 1 | efe
2 % Chan 2 | -
3 % Chan 3 |
E . x Chan 4 | =
-2 o
1 = Control =
-4 * Manitar I M
1 % Chan 1 | =
2 % Chan 2 | L]
3 % Chan 3 | - —
g xghlan 4 I| ! i Erei i
- % Drive e : : :
4 « Cantral | 10 20 _5'{{ IOi.'.I' 200 1K
-4 % Monitor | Hz (Log)
-2 x Drive |
oK

Profile Range Abort Line Settings Alarm Line Settings Aquisition Rate |5UDD

Cancel

Min. Freg |3 +Abart |5 +Alarm |3 Lines of Resolution |4Un
Maix Freg Igggg -Abort Ig -Alarm |3 Delta Frequency Ir =l

Figure 5-8. Reference Import Window
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o Abort Line Settings

Enter the positive and negative abort rangesin dB.
o Alarm Line Settings

Enter the positive and negative aarm rangesin dB.
o Acquisition Rate

Thisisthe acquisition rate of the imported reference data.
o Linesof Resolution (LOR)

Thisis the number of spectral linesin the imported reference data
o Delta Frequency (AF)

This is the frequency spacing of the imported reference data.

Command Buttons

<OK> This button accepts the changes made and closes the
dialog box.

< CANCEL> This button cancels any changes made and closes
the dialog box.

<HELP> This button opens the on-line help option and

enables the user to find answers to questions about
the system / settings.

5.2.4 Profiles

The PrROFILES Menu Option displays the Pr ofile Settings Window. See Figure 5-9.
There will always be a Control tab. Next to the word Control in the tab is the channel
number or numbers assigned as control channels in the channel table. This tab sets up the
reference profile for the control channels. If Limit or Abort channels are defined in the
channel table there will be one Limit tab and one Abort tab for each limit or abort
channel. The channel that is assigned to each Limit/Abort profile islisted on the tab next
to Limit/Abort. The Profile Settings Tabs format is outlined below.

5.2.4.1 Profile Settings

Reference, Limit and Abort profiles are defined in terms of dopes and
frequency/amplitude breakpoints. A combination of up to 500 slopes and
frequency/amplitude breakpoints may be used to define a profile. By default the Control
Tab will dwaysdisplay. The Limiting and Abort Tabs are displayed only when those

Chapter 5 2400-0120C



Random Operating Manual Setup Menu

types of channels are defined in the Channel Definition Window. Definitions of each
parameter is provided below:

Q

Status

Toggle on/off breakpoint or ope in the profile table. Hint: to insert or delete a
line in the table, highlight the line by clicking on the line number to the left and
use the keyboard insert/del ete keys.

Frequency

Enter the breakpoint frequency in Hz.
G’/Hz

Enter the amplitude for the breakpoint in G¥/Hz.
Slope (dB/oct)

Enter the slope for a segment in dB/octave.
-Alarm (dB)

(Control only) Enter negative alarm tolerance for this breakpoint in dB
(negative sign is not necessary)

+Alarm (dB) —
(Control Channel only) Enter positive alarm tolerance for this breakpoint in dB
-Abort (dB)

(Control tab only) Enter negative abort tolerance for this breakpoint in dB
(negative sign is not necessary)

+Abort (dB)
(Control tab only) Enter positive abort tolerance for this breakpoint in dB
Alarm/Abort Range

Enter the minimum and maximum frequency range over which tolerances will
be checked during the test. Range must be within Acquisition Range minimum
and maximum frequency.

Profile Range
Enter the minimum and maximum range for the profile.

Acquisition Range
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Display of Acquisition minimum and maximum frequency defined in the
Control Settings.

o DedtaF

Display of the frequency spacing of data (Delta F = bandwidth / # lines of
resolution).

Displaystotal GRMS of the entered profile. Hint: To rescale the entire
reference and maintain profile shape place mouse pointer in the GRMS box and
right-click the mouse. A prompt will appear for a“New GRMS.” Enter the
new GRMS and click “OK.” The breakpoints will be scaled to achieve the

desired level.
+/- Alarm dB Columns Up to 500 +/- Abort dB
Any time the plot parameters exceed preset alarm profiles Columns
lines alog entry is made. Whether the test will abort available using The Abort
or ignore is determined by the setting in the schedule. the slide bar. indicator lines
See paragraph 5.2.5 for more details. arethe
Delta F = Frequency outermost of
Freguency Column differential. the plot.
Entries must be within the GRMS = GRMS of the When atest
Profile Range below. Profile. exceeds the
preset levels
= indicated b
Spreadsheet Profile Sattings the lines thye
data c?gdbe : . test aborts.
rinteaq. Fribqusa @ = abarm - Ahon + ADOm -
P Pur | M| ey | o) o |
1 ¥ o S jeniokng | | | 18] 6.8 (X}
1080 |8 020000 L] 1w [ K]
Status /‘; a 1008.1 |8 020000 = 10| | 6.8 (D), SO
An entry in ; LI:; [ E " 10 EX )| (1] 1]
the column o e 4 88
T | o = = O
toggles from % | ow < < c
Off to On and ;] ; X |y > < . { _ il
the profile . = p = = v
information is flaamdEnTt Range nfibe Range guisitian Range Aﬂm
used in the Wi Frag |5 Win. Frag ;:,— Win. Frag %ﬁi‘r\lﬁi\ Range
test. The user M Fresy 7000 e Fris rﬁ[’u‘_ M Freg E]'m_ GRkS l_ L The range of
canf_(?eny tﬂe : Uk Solesiion Amplitude (Y-Axis) data_ being
prOkI)etO’F e | ml':g-m.ls-mml ~nfs-n g-mys-mm | UnitSSeleCtion Buttons acqu”‘aj by
test by setting Alarm/Abort 5 PUMA.
the profile Range [E¥Fragram Fiss) Spacal Dynemica Pume) ]
Off. Therange Deseriptizn File
monitored by the Selection
& Alarm and Abort “Box.
Plot Preview ! subroutines during ‘| _See
Window. the test. paragraph
ek | 2 flsB5 ) | 331
| (8 % Cance| | I | Help |
Figure 5-9. Profile Settings Window -
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5.2.5 Schedules

The ScHEDUL ES Menu Option displays the Schedule Setup Window. It has two tabs
labeled Level Schedule and Test Schedule . Both are discussed below. During setup if no
schedule is defined the default will be applied automaticaly. It is approximately 45
minutes.

5.2.5.1 Level Schedule

The Level Schedule Tab (Figure 5-10) is used to set the duration of the random test. This
duration can be specified asasingle level or multiple levels. The Level Schedule table
parameters are:

o Status

Toggle on/off level segment in the Level Schedule table.

Hint: To insert or delete aline in the table, highlight the line by clicking on the line
number to the left and use the keyboard insert/del ete keys.

a Leve (dB)

Enter the test level in dB relative to full test level (from —80 to O dB).

TimeAt Leve TimeTo Leve
' i Time period Acquisition Range
Two Tabs T;T]zds&egéﬁ Qrt?(l)s required reaching Start Up / Shut
continuing the next level once Down Rate of
Leve current level is Schedule
Column finished. Level Increment -
The decibel The amount
level rai sed/lowered
required for between schedule
this stage of | Schedube | TestSchadule | steps.
the teﬁ - * = e - Araisiion Hange |n|t|a| TeSt Le\/el =
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Figure 5-10. Level Schedule Tab of Schedule Setup Window
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o Timeat Leve
Enter the time to remain at thislevel before continuing to the next.

o TimetoLevd

Enter the time to reach the next level once thislevel has completed.
o Alarm Action

Select Abort or Ignore. Thisisthe action to take if control persistently exceeds
the Alarm level.

o Startup Rate (dB/sec)

Enter the rate in dB/sec to proceed from the initial test level to full level.
o Shutdown Rate (dB/sec)

Enter the rate, in dB/sec, at which to shutdown after an abort or completion of
the test.

o Level Increment (dB)
Test level step increment.

Profile Column

; _ LH Browse RH Browse Cycles Column
A filenameis Buttons link Level Schedule Buttons If this row of data holds
entered to the user to The schedule can link the multiple schedules, list
enable the user previously hold multiple user to the number of times to
to use multiple stored schedules. previously repest the test before
profiles. profiles. stored continuing.
schedules.

Laved BoheiNge  Tasl Bchadde I
s Del ay
& | Stokers Prrolille | L | Schodwles P Dulw‘_lm — Column
1 L) :ﬁ,PmuiRﬁNHﬁTmn:::'LP'\-na\mT.:d:.l]lll:lﬂ2 ane | 4 \ —_—
2 | Om b rosdem RGTY 00 g0 =h_rondom RGTia0rach == 9000092 908 | 4 ~ Enter the
3 O uﬁpwuiwmwu:'simﬂm.sﬁI':![IIII:N? ang | [ delay
T = = reqired
£ | on [i] = between
7 | on [+ [ .
=l = = different
a L] ] |
10| on = i
. Run
e .'J%H [ Fils Mams || )| Schedule
— T . i Button
See Load.. Flescrpaon | Fun Schochio Allows user
paragraph Be to start a
332 She i schedule not
previously
o Cancel I Apphe | Hielp | active.

Figure 5-11. Test Schedule Tab of Schedule Setup Window
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a Initial Test Level (-dB)

Enter the initial level relative to full test level a which to equalize and begin
checking alarm and abort tolerances.

o Timeat Initial Level (Loops)

Enter the number of control loops to complete before continuing to full level in
the Automatic mode. The actual time will depend on test bandwidth and
resolution.

5.2.5.2 Test Schedule

The Test Schedule Tab (Figure 5-11). is used to schedule a sequence of Random test
profiles and level schedules. For Test Scheduling all profiles must use the same
acquisition parameters. For scheduling of tests with different acquisition parameters or
different types of test (e.g. sSine) you must use Mission Simulation.

The Test Schedule table parameters are:

o Status

Toggle on/off level segment in the Test Schedule table. Hint: to insert or delete
alinein the table highlight the line by clicking on the line number to the left
and use the keyboard insert/del ete keys.

a Profile

Select the test profile from previoudly stored profiles using the browser button
on the right.

o Leve Schedule

Select the level schedule for this test profile from previoudy stored level
schedule files using the browser button on the right.

o Deday

Enter the delay in hours:minutes:seconds before executing thistest in the
schedule.

o Cycles

Enter the number of timesto repeat this profile and schedule before continuing
on the next profile.

o Run Schedule Button
Click on the run schedul e button to execute the loaded Test Schedule.

Below the tabular data display is a File Selection Box with a <RUN SCHEDULE>
Command Button to the right of it.
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5.2.6 Limits

The LimMITs Menu Option displays the L imit Settings Window. It has two tabs |abeled
Safety Limits and Shaker Limits. Both are discussed below.

5.2.6.1 Safety LimitsTab

The Safety Limits Tab (Figure 5-12) is used to set the parameters for safety checks. The
checks are divided into 6 areas:

a Alarm Lines

Specify the portion of the spectral lines that must exceed the alarm tolerances to
trigger an alarm. This can be specified in either an absolute number of spectral
lines or in a percent of the total spectral lines.

a Abort Lines

Specify the portion of the spectral lines that must exceed the abort tolerances to
trigger an abort. This can be specified in either an absolute number of spectral
lines or in a percent of the total spectral lines.

o SigmaClipping

Enter the Sigma Clipping level. Sigma Clipping limits the ratio of peak to RMS
allowed in the drive signal. Low values of Sigma Clipping can significantly clip
the drive signal and result in aloss of control dynamic range.

o GRMS

Specify the GRMS levels for the control signal at which an alarm or an abort
will be triggered. This may be specified in either dB above the Reference
Profile or in Absolute GRMS.

o Loop Check

Specify the parameters to be used in the pre-test loop check.
o Max Noise(mV RMYS)

Enter the maximum acceptable noise level measured on control channels prior
to output of adrive signal.

o MaxDrive(mV RMS)

Enter the maximum drive output level during loop check. If the control signal
is not detected 3 dB above the measured ambient noise at thisdrive level the
system is considered to be open loop and the test will not start.

o CSL Sensitivity
Control Signal Loss Sensitivity Settings.
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Limit Settings
Safety Limits | Shaker Limits |

— Alarm Lines —| —— Abort Lines—— | — Sigma Clipping —

[ Number [3?_
Percant | Percent |

i o
—— GRMS —— | — Loop Check — | - CSL Sensivity —
I’T g Moise(my' R3] it !
Absolute | iED Lanwy

Alarm I3 fdaex Drive (' RkS) | Standard
I1 0a
;E

I Inital Threshold Test

Abort

[ ok | cancel Lply. Help

Figure 5-12. Safety Limits Tab of Limit Settings Window

Standard

This method provides the safest control signal 1oss detection mode and will usually

detect cases where an accelerometer has fallen off atest specimen, but remains on the

test fixture (bouncing about).

1) Measure the ambient noise (in RMS volts) on each control channel with
the drive off.

2) Increasethe drive until al control channels exceed the measured ambient
noise by 6dB.

3) Measure the RMS of each control channel at the current drive level and

storethe RMS level.
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If, at any time during atest, any one of the control channel's RM S values goes more

than 3dB below the above stored RMS level, the test is aborted.

The Low selection should only be used
in the Manual Mode and never left
unattended.

Low

This method is good for large structures that may have large differencesin the gains

of the control channels

1. Measure the ambient noise on each control channel (with drive off) and set

the control signal loss threshold to 3dB above this level.

2. If, at any time during atest, any one of the control channel's RM S values

goes below the above stored RMS level, the test is aborted.

|!!ARNI NGI

The OFF selection can cause severe
over-test if the control signal is lost due
to broken cables or malfunctioning equip-
ment and the drive signal is increased in
an attempt to compensate for the low
control level.

The OFF selection should only be used
in the Manual Mode and never left
unattended.

Off
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It may be useful in noisy environments for cases where control signal loss aborts have

occurred and the equipment is known to be working properly.

1. Disable the control signal loss after the loop

5.2.6.2 Shaker LimitsTab

The Shaker Limits Tab (Figure 5-13) of the Limit Settings Window allows safety limits
to be entered for shaker tables. Tables may be saved and recalled for laboratories with
multiple shaker systems. If atest setup will exceed the limitsin this table the system will
provide awarning and prevent the test from being run.

Shaker limit parameters are:

o Acceleration

Enter the maximum acceleration (+g, -g) for the shaker system.
o Veocity

Enter the maximum velocity (+in/s, -in/s) for the shaker system.
o Displacement

Enter the maximum displacement (+in, -in) for the shaker system.
o Voltage

Enter the maximum input voltage (+V, -V) of the shaker amplifier.
o Symmetrical Limits

Check this box to enter peak value limits only once (in positive value boxes)
when symmetrical. The opposite limit is assumed to be the negative of the
entered value. This makes table entries easier. In either symmetric or non-
symmetric limit tests, the limit value is still assumed to be zero to peak.
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Limit Settings

Safety Limits  Shaker Limits |

Acceleration (g) B G
Valocity fin/sec) |5E|— (infsed) |50
Displacement (n) ~ [I ¢in) [
Voltage () B e

E" File Name
Save As I

B = | Description

Ok l Cancel Apply Help

Figure 5-13. Shaker Limits Tab of Limit Settings Window

5.2.7 Remote Control Interface

The REMOTE CONTROL INTERFACE Menu Option displays the Remote Contr ol

I nter face Window. See Figure 5-14. This window allows the user to specify actions to
occur when TTL status lines on the Remote Communications Interface go high or low.
The action options are:

o Abort — abort the running o Load Schedule—Load a
test stored test schedule

o Start — Start the currently o Load Profile—Load a
|loaded test stored test profile

o Stop — Stop the running test o Full Level —Bring

running test to full level

o Resume - Resumethe o Load Test—Loada

stopped or aborted test stored test setup
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High Action - Low Action M essage
Choices Allowsthe
o Load o Load Q Load user to define
Test Profile Schedule adescription
o Start a Stop O Resume of the channel
a Ful a Off a Abort being used.
Leve
i High Achon Lo Adtion Segmeni [Hame Mezsnge
1 |Stort | Slos | T Dooumreanta’ bl s
& l&bor F | l::'-_l'vl':,rl:ln-':un'-:nI:'l,h'l;..'“.i_T
1 |FunLzsel =|rezume = i -
4 CH - O - | |
2o 2o i (E
e (] = [
2 |ow =|on Segment =
B o Name =]
ED g: ;2 Click a L)
=0 7 =\ insert a [ ]
13 jod bl LR 1 H e
—— BE file name =
15| =| or -
16 |on =|on TI o |
F%ﬁ File Naipi=
| . FSB
L-Eﬂ.l]. Description Tt See
— Paragraph
|
e 400 331

Figure 5-14. Remote Control Interface Window

Remote Control Interface setup parameters.
o Input Line Number
Input status line channels 1 thru 16

o High Action

Each channel has a default entry (Off) and a pull-down menu with eight action

menu choices.

o LoAction
Same as the High Action.

o Segment Name

Each row has a Browser Button that displays the { Open} (File) Dialog Box to

alow user to find the desired file.

o Message Column

Enter text identifying Remote Communications Interface Line.
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5.2.8 Security

The SECURITY Menu Option displays the Update Security File Window. See Figure
5-15. Thisisa purchase option. Thiswindow is used to update the security file by either
adding or deleting employees names, their privileges or both. User privileges are added
by highlighting the privilege in the Privilege Table.

Update Security File

User Name Privileges

Pasgwaord

‘erify Password

[
Add User |

Delate User I

Figure 5-15. Update Security File Window
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Chapter 6 - View Menu

6.1

Introduction

When VIEW is selected from the Menu Bar, the image shown in Figure 6-1 will display.
Note that selections have been made. The checkmarks indicate items that will be seen
either in awindow or on the desktop during the test. The VIEwW drop-down menu consists

of:

o TOOLBAR O LEVEL STATUS o CHANNELS9TO 12

o STATUSBAR o CONTROL STATUS o CHANNELS13T0O 17

a TEST o TEST SCHEDULE 0o CURRENT DISPLAY
CONTROL STATUS SETTINGS

o TEST STATUS o CHANNELS1TO4 0o MESSAGE LOG FONT

o CYCLE o CHANNELS5TOS8 o OLE APPLAUNCHER
STATUS

@ Puma - Local - [Random1]

| File Setup | Wiew Test Data Help

=12 x]

[Random Setup v Toolbar
o ¥ Status Bar
i) =] =
i v
Max ErrorSign |, (oo =oniro

10:08 - Rampt:
10:08 - Elapse
10:08 - Full L«
10:08 - Final (¥
10:08 - Test St

¥ Tect Status

Eycle StaElills

Level Status

iZontrol Status

Test Scheduls Status

10:08 - Test Ci
Spectral Logge
10:12 - Randoi
Spectral Logge
10:13 - Rando

Channels 1to 4
iChannels Sto &
iChannels 9 to 12
Zhannels 13 to 16

Spectral Logge ¥

Current Display Settings

<

Message Log Font. .
OLE App Launcher. ..

7 (Level: 0.00 dB)

), 2000
l: Nov 2 2000 09:32:35 (Vers
), 2000
1: Nov 2 2000 09:32:35 (Versi
), 2000

Figure 6-1. View Menu
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The number of channels being monitored depends on the package purchased. There can
be 4, 10 or 16 channels available. The MESSAGE L OG FONT option displays a standard
Windows dialog box that allows editing of font styles. See the Windows documentation
for more information about this option.

6.2 View Submenus

Each of the remaining VIEW submenu items are described next
6.2.1 Toolbar And Status Bar

When the TOOLBAR and/or STATUS BAR options are selected (indicated by checkmarks
in Figure 6-1), the Toolbar buttons and Status Bar information will display. See Figure
6-2.

6.2.1.1 Toolbar

The TOOLBAR buttons are shortcuts for various menu items. The first six, and the last
three, are standard Windows Toolbar buttons. These are described in your Windows
documentation. Information for the other three buttons, CHANNEL SETUP, PROFILE
SETTINGS, and SETUP SCHEDULE, can be found later in this chapter.

6.2.1.2 StatusBar

The Status bar gives information about various activities currently running on the system.
A message displays whenever the cursor touches a shortcut icon. It aso has three boxes
that act as text boxes to indicate certain functions are available.

% Puma - Local - [Random1] =] B3|
| File Setup Miew Test Data Help _ & %]

iRandDm =etup ﬂ Eg‘ gueﬂl\ﬁtlgp
e = T L
13:47 - Full Level Time =4:13:02 \ -]
13:47 - Final GRMS = 5.778106 Toolbar

13:47 - Test Stopped

13:47 - Test Complete

Spectral Logged In at 02:47 PM on Nov 28, 2000

14:47 - Random Downloadable - Compiled: Nov 2 2000 0

Status Bar | -
< —l I »

For Help, press F1 | INUM | A

WS

Figure 6-2. Toolbars and Status Bar
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6.2.2 Test Control

When TEST CONTROL isselected from the VIEwW menu, the Test Control Tool shown in
Figure 6-3 will display. The TEST CONTROL Tool, described next, has eleven buttons
used to control the test.

6.2.2.1 Start/ Stop

Select the <Start> button to begin the currently loaded test.

6.2.2.2 PreTest:

Select the <PreTest> button to make sure that the test will run correctly.

6.2.2.3 Restart
Select the <Restart> button to restart the test after atest has been stopped.
6.2.2.4 Pause [Continue

Select the <Pause> button to pause the currently loaded test. The button label will change
to <Continue>.

6.2.25 Manual

Select the <Manual> button to run the test in the manual mode. The TEST CONTROL
displaysthe Level Scale feature shown in Figure 6-4 to view the test level in decibels
(dB).

T m
7] = =[x
- |G = || m
Manuial Manasl | "=
- sz =
S i i P
ik s ':""’l'-'!g_d‘“ 2
— - £0=
Fuqﬁ\.g ‘ saﬁ. Ra?ﬁg &Ea
Abort Abort

Figure 6-3. Test Control Figure 6-4. Test Control
In Auto Mode In Manual Mode
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Note:

Manual Mode must be enabled to work any of the following buttons except
<Reset Avg

6.2.2.6 Step Up

Select the <Step Up> button to increase the test one schedule level (as defined in Test
Schedule Dialog).

6.2.2.7 Step Down

Select the <Step Down> button to decrease the test one schedule level (as defined in Test
Schedule Dialog).

Note: A schedule must be loaded to have the <Step Up> and <Step Down> buttons
respond.

6.2.2.8 DriveUpdate

Click the <Drv Update> button to toggle (on/off) the updating of the drive signal.
Turning it off effectively replays the same drive signal continuously. Use with caution.
6.2.29 Reset Avg.

Select the <Reset Avg.> button to reset the control averager.

6.2.2.10 Save
Select the <Save> button to manually save the current frame of datato afile.

6.2.2.11 Abort

Select the <Abort> button to manually abort the currently running test. The user may aso
hit the orange Abort Test <F12> key on the keyboard. An optional External Abort
Actuator Button is available from Spectral Dynamics.

6.2.3 Status Panel Options

When any of the TEST STATUS, LEVEL STATUS, CONTROL STATUS, TEST SCHEDULE
STATUS Or any CHANNEL STATUS options are selected, the Status Panels shown in
Figures 6-5 or 6-6 through 6-11 will display.

6.2.3.1 Test Status

When TEST STATUS is selected from the VIEwW menu, the Test Status panel shown in
Figures 6-5and 6-6 will display. The Test Status Panels give information about the
currently loaded test.
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View Menu
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Figure 6-5, Test, Level and Control Status

6.2.3.2 Leve Status

When LEVEL STATUS is selected from the VIEW menu, the status panel shown in Figures
6-5 and 6-7 will display. This panel gives information about the level of the currently

loaded test.
Current Test _
St USRS Test Status
Running Auto
El apsed —| =k estTime
Test Time 0000:26:09

Remaining Test Time

0002:14:55

Remaining _—

Test Time pd

Current Test I
Leve —1 Level Status
Schedule Full Level

L e\/d Schedule Level

B ¥ 001 of 001

EIap%d Leve | Elapsed Level Time

Time 0000:24:48
.. Rermaining Level Time

Remaining g

] 0002:15:12
Levd Time i

Figure 6-6. Test Status Panel

Figure 6-7. Test Level Status Panel
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6.2.3.3 Control Status

When the CONTROL STATUS option from the VIEW menu is selected, the status panel
shown in Figures 6-5 and 6-8 will display. This panel givesinformation about the level of
the currently loaded test.

6.2.3.4 Test Schedule Status

After the test is running, clicking on the Test Level in P———
TEST SCHEDULE STATUS Menu Option | 9B \ | -

of the VIEwW menu will cause the Test
Scheduling Window (Figure 6-9) to Control Level i -
appear. These schedules are loaded and (GRMS) ™| |l

|5.765 ¢
Drive Leve ] | Drive Level (RMS)
(RMS) 0.610V

run through the following pathway.

Figure 6-8. Control Status Panel

SETUP b SCHEDULES b SCHEDULE SETUP Window b TEST SCHEDULE Tab b

Load the desired profiles and schedules using the browse buttons then click the < RuN
SCHEDULE> button.

Test Scheduling E3

Y

Current 2|
Cycle |
a\RCTS\RANRCT pro |a\RCTSYRANRCT sch |0000:000:020 (004 (111}
a\RCTS\RANRCT pro |a\RCTSYRANRCT sch |0000:000:010 (002

Profile Lewvel Schedule Delay Cycles

1
2
3
4
L
b
7
8
q

—_
=
4

Figure 6-9. Test Scheduling Window

6.2.3.5 Channels Status

When a Channel Status option (CHANNELS1T0 4, CHANNELS5TO 8, CHANNELS9TO
12, or CHANNELS 13710 17) is selected a window similar to the one shown in Figure 6-10
will display. The Channel Status windows give GRM S information about the channelsin
four-channd increments. The measurement is to the nearest one thousandth.
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'Channel Status
in (GRMS)
h3

GRMS of Each 5. .005
Individual Channd |

Figure 6-10. Typical Channel Status Panel

6.2.4 Message Log Font
When

is selected from the VIEW menu, a standard Windows font dialog box appears. Refer to
the Windows documentation for further information.

6.2.5 OLE App Launcher

Thisisalink to the folder holding any active-x applications written by the user.

6.2.6 PUMA Desktop Toolbar

Tucked between the menu bar and the tool bar isthe PUM A Desktop Toolbar. When
selected, each item in the list will arrange the desktop in a predetermined layout. Each
template listed has its particular components that are laid out in a specific arrangement.
The user can modify each template and arrange the screen components to suit their needs.
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Chapter 7 - Test Menu

7.1 Introduction

When the TEST option is selected from the Random Menu, the image shown in Figure
7-1 displays. After the test begins, the options change as shown in Figure 7-2. The TEST
menu consists of:

o ABORT a START/ o RESTART o PAuseE
Stop
o MANUAL o STEPUP o STEPDOWN o DRIVE
UPDATE
o RESET o SAVE o MESSAGE
AVG LoG

Most of these commands can aso be issued from the Test Control. See Chapter 6.

& Puma - Local - [Random1]

1 Eile Setup View | Test Data Help _ =] x|
lFiandu:nm Setup Abort
][] = N e ¥
EesiEn LI
Spectral LoggedInat. 04, 2000
09:37 - Random Doy Marual iled: Nov 2 2000 09:32:35 (°
| Stepillp
Sien D

v e e

Reset Avg.

Ve v
q | >

Message Log P

| UK | /4

Figure 7-1. The Test Menu Options Prior To A Test
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& Puma - Local - [Random1] _ o]

1 Eile Setup View | Test Data Help - =] =]
IFiandu:um Setup Abort

B E G s |

11:31 - Raising to -2, =t [=

1132 -LowLevel R Fause
11:32 - Holding for ¢ Méntl

11:32 - Reset Monitc. == |y ita averaging
11:32 - Increasing Le,  =far Doy ~ 60 sec.
11:32 - Reset Monitc nta

11:32-Step Up 3.0 7 Ve Lpdaie
11:32-Step Up 3.0 Recet Avg.

11:32-Step Up 3.0 [
11:32-StepUp 3.0 Sae z
| Message Log ¥ I L‘J

| HUM | i

Figure 7-2. The Test Menu Options During A Test

7.2 Test Submenus
Each of the items on the TEST menu is described in the following paragraphs.

7.2.1 Abort

The ABORT menu option allows the user to abort the currently running test.
7.2.2 Start

The START menu option starts the test if either of two criteria has been met:
o A previous test file has been loaded
o Test parameters have manually been input for all phases of the test.
7.2.3 Restart

The RESTART menu option restarts the test from the same point that the test was stopped
with a PAUSE menu option.

7.2.4 Pause

The PAUSE menu option stops the test and waits for a command to continue or stop.
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7.2.5 Manual

The M ANUAL menu option allows the user to take manual control of the test so that
parameters other than the ones originally started with can be used.

7.2.6 Step Up

The STEP UP menu option alows the user to manually increase the test one schedule
level while in the manua mode.

7.2.7 Step Down

The STEP DOWN menu option allows the user to manually decrease the test one schedule
level while in the manual mode.

7.2.8 Drive Update

The DRIVE UPDATE menu option allows the user to toggle (on/off) the updating of the
drive signd. Turning it off effectively replays the same drive signal continuously. Use
with caution.

7.2.9 Reset Average

In the Linear Averaging Mode, selecting RESET AvG will begin Monitor and Auxiliary
Linear Averaging. In the Exponential Mode, selecting RESET AvG will begin Monitor
and Auxiliary Exponential Averaging.

7.2.10 Save
The SAVE menu option alows the user to save the current frame of datato afile.
7.2.11 Message Log

The Message Log isthe file of information that being generated and is displayed as the
test is running. The M ESSAGE L 0G submenu has submenus of its own. See Figure

7-3. ThereisaPre-Test and Post-Test Dump and a Message Priority selection with three
submenus of its own. The submenus are discussed below.

7.2.11.1 Pre-Test Dump

When the test is started PUMA performs a PRETEST DUMP. It lists the
specifications of the test and normally includes:

Test Name (path) - Control DOF Vaue
Channd Table (path) - Auxiliary DOF Vaue
Control Profile (path) - Resolution Vaue
Additional Channel - Min. Frequency Vaue
Profile Paths

Schedule (path) - Max. Frequency Vaue
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7.2.11.2 Post-Test Dump

The Post TEST DUMP lists any errors and the levels encountered during the test
cycle. One example would be a Max Error Signal report.

7.2.11.3 Message Priority

Message Priority The three levels of Message Priority are High, Medium and
All. Whileit is highly recommended that the default (All) is used, the other
choices are offered for those users that continually run the same test or repeat a
number of cycles of the same tests and do not need to see all thelog file

messages

Iy

4 High
Medium
Voo

Figure 7-3. Message Log Sub-Menus
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Chapter 8 - Data Menu

8.1 Introduction

When you select the DATA option from the menu bar the menu shown in Figure
8-1 will display.

&4 Puma - Local - [Random1] — 1o
1 File Setup View Test | Data Help = | =] x|
!Randum Setup Eljziall=))

Choose Report
N

Max ErrorSignal = -6.3 dI 5 2Ummans e 0.00 dB) 4|

10:08 - Ramping down dri' Gl [rmport/Eqort -

10:08 - Elapsed Test Tume | & rrary

4| T b
 INUM | 4

Figure 8-1. The Data Menu Prior to Any Test Being Run

The DATA menu consists of: DISPLAY RANDOM TEST DATA.SYN, CHOOSE REPORT,
FILE SUMMARY INFO, GIM IMPORT/EXPORT, SUMMARY, and CALCULATOR.

8.2 Data Submenus

All of the DATA Menu items are described next.

8.2.1 Display

The DisPLAY option is not available until after the testing begins. After the required
parameters are input and the test has been started, the menu option reads: Display
Random Test Data.syn. See Figure 8-2. Thisis a synopsis file that summarizes the most
recent test that has been run.
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Data Menu
# Puma - Local - [Random1] _[al=
1 File Setup View Test | Data Help - =] =]

!Rand.:,m Setup Display RandomTestData. syn
“hoose Report

13:50 - Raisingto 0.0 dE Sl 2 mmang e
13:50 - Reset averaging. GNP oot
13:50 - Scheduled Level R\ & mrmany

13:50 - Reset Monitor/Me:

o

<

=0

Figure 8-2. The Data Menu After Starting A Test

8.2.2 Choose Report

The CHOOSE REPORT option activates an OPEN Dialog Box similar to the SAVE As
Dialog Box, which allows the user to search for and select the file that contains the
required report. See Figure 8-3.

Open
Lookin: [ P B

_1log

_1sine_on_random RCT

@ FandomTestData.syn

] ShockTestData.syn

l#] SineOnRandomData. syh
] SineTestData.syn

File name: I Open

Files of type: ISD TestReport Files *.gyn) ;I Cancel

Figure 8-3. Results of Selecting Data b Choose Report
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8.2.3 File Summary Info

When the EILE SUMMARY INFO option is selected, the { Document Properties} Diaog
Box shown in Figure 8-4will display. It has two index tabs, labeled: Summary, and
Statistics which are described next. At the bottom are the standard Windows buttons
<OK>, <Cancel>, <Apply>, and <Help>. For information about these buttons see your
Windows documentation.

8.2.3.1 Summary Tab

The Summary Index Tab contains seven fields. The first field [Application], names the
software program that is currently loaded. The other six fields [Author], [Keywords],
[Commentg], [Title], [Subject] and [Template] allow you to add summary information.

8.2.3.2 Statistics Tab

Figure 8-5 displays the Satistics Index Tab information. It lists ten lines of basic
information about when the file was created, how largeit is, and so forth.

Document Properties | Document Properties |

Eurmary |S||:|I|5Ii|;5i Surmmary _SLIE‘I_'EII_ES_'
Applicelion: Spadral Chnamics ACVE i
eroad By
Author.
it m Fienagion number 1
i e Tatel Eclting Time: 139 min
Commenis LI Laat Prirtad:
Cremted: M 00 100342 AN
Laat Seved:
.|
Tile: | #Fages: 1
#ars 1
Subueck
i | #chars: 0
Templats
5 | Secunty Leval: i
l V.8 I Cancel | Help | Tk | ] i Hel

. . Figure 8-5. Statistics Index Tab
Figure 8-4 Document Properties 'gu

Dialog Box
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Chapter 9 - Help Menu

9.1 Introduction

When the HEL P Menu Option is selected, the menu shown in Figure 9-1 will display. This menu
consists of HELP TOPICS, TUTORIAL, HINTS, SUPPORT, STARTUP WI1ZARD, and ABOUT PUMA.
After the test begins the menu changes. See Figure 9-2.

& Puma - Local - [Random1]

1 File Setup View Test Data  Help =] =]

IHandDm =etup ﬂ Help Topics i
ST =

Spectral Logged In at 09:42 AM « ; _ =]

09:42 - Random Downloadable - "

| StartUp Wizard |

4 | Ahout Puma. .
| MU T A

Figure 9-1. The Help Menu Prior to Starting Test

¥4 Puma - Local - [Random1]
I File Setup Yiew Test Data | Help =] x|
IHandDm =etup ﬂ Help Topics
= . = Tutorial
] (e ]
0948 - Step Up 3.0 dB o B
09:49 - Step Up 2.0 dB =
09:49 - Scheduled Level Reached il vviard —
<] | About Puma... u_l
T NUM >

Figure 9-2. The Help Menu After Starting Test
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9.1.1 Help Topics

The HEL P TopiCs option works much the same as its Windows counterpart. The window has three
tabs titled Contents, | ndex and Eind.

9.1.1.1 ContentsTab

The Contents Tab (Figures 9-3 and 9-4) has alist box and three command buttons below it. The
buttons are <DIsPLAY>, <PRINT> and <CANCEL>. As the window is expanded a dider bar is used to
navigate the window.

Each category of information is preceded by a closed book symbol. Double clicking on the category
will open the bo

ok and can display two types of sub-category options. One option is another closed book indicating
further sub-categories. The other sub-category option is a page with a question mark on it. Double
clicking on thiswill display the information dealing with the subject.

The Random category can display four levels of information. When the Contents Tab is closed or
cancelled the action resets the window to the defaullt.

9.1.1.2 Index Tab

The Index Tab (Figure 9-5) has atext box above the list box. Typing the subject of the search will
highlight a category to be opened or display a dialog box prompting a different entry. Below the
window are the three command
buttons <DisPLAY>, <PRINT>
and <CANCEL>. When the | ndex
Tab isclosed or cancelled the

Help Topics: Puma

Conienis ||n|:||::-: | Find |

action resets the window to the Chick & bonk. and #ien click Dpen. Of 2ok eoher B0, such g Indax.
default. ]
.- 23 Theory of Operation
i @ Beiore you Starl
9113 F|nd Tab @ Comman Faaluras
: Achrancad Famturas
. . Anialysis
The Find Tab (Figure 9-6) @ Fanrien
alows the user to initiate an - e AN
& Cinasical Shc
advanced searchfor _ e ek
-elculefion Edicor
mfc_)rmatl on. P_rlor to using this e
option anew list of words/ ® popencic
terminology must be generated.
Just follow the prompts to build

thislisting. When the Eind Tab
isclosed or cancelled it is not | mepm | it | cenml
reset to the default.

Figure 9-3. Help Topics Contents Tab
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W Fandom Help Topics: Puma [7]x]
A Owverview of Random

3 Shorouls Contents  Indlex |Find I
7 = i

W Defining & Test
[# Channel Defintion 1 Type the first few letters of the word you're looking for.
# Randam Frofila Dafinition Loop Check]
# Imporing & Reference
1) Rendom Schedule Setup 2 Click the index entry you want, and then click Display.
T}] Lenvel Schadule calibration
12l TestScheduls Channel
L) Test Settings Channel Definitian
[@ TestFile Setup error
@ Control Setup error messages
_?-: Ciata Storane Jumpld(™.Sine_Lewvel_Schedule)
@ Acquistion multitask
# FrntAutomation multitasking
L3 Bunning & Test rulti-tasking
[® Test Contra Randarm
w ?li'l._lg Boxesz _lF_iEfS?rence Channel
A Chennel Stels
A Confrol Stetus
3 TestStamus
7 Level Sistus
L] Safaty

[ Safery Limits Display | Eritt.. Cancel

[ Shaker Limits

Figure 9-4. Random HELP Figure 9-5. PUMA Help Index Tab
Table of Contents

Help Topics: Puma EHE

CDntentsIIndex Find |

1 Type the word(s) wou want to find

ILDDp Check _:I Clear |
Optians... |
-]

2 Select some matching words to narrow your search

.. Check

ElrelEl =

_.,j Bebuild... |

3 Click atopic, then click Display
A gl_T

Channel Definition Loop check
Channel Defintion Type
Classical_Shock_Schedule_Pause?

Closed Loop

CSL Message

CSL Mo Finish d|

18 Topics Found | | One+waords, Matching, Manual |

Display | Etint. Cancel |

Figure 9-6. PUMA Help Find Tab
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9.2 Tutorial

The Tutorial Screen (Figure 9-7) is divided into two sections, a narrow vertical rectangle on the left
and alarge square on the right. The rectangle contains five grayed out graphic buttons. When the
cursor arrow is placed on them it changes to a pointing hand and the graphic buttons change color
to indicate being active.

The large square contains text messages, two sets of buttons and the link to the Spectral Dynamics
Internet Home Page. The top set of three buttons are labeled <Quit>, <Options> and <Begin>. The
lower set of six buttons hold the labels that are associated with the particular graphic button in the
rectangle. Each time a graphic button is selected the labels on the six buttons change.

E Puma Help

Currently this page is still under
construction.

Getting Started Puma

Learn about thePuma, how to custaomize and how to use the
elements within Purma to help you setup a test.

To start a tutarial, select the topic ofyour choice and click Begin.

Figure 9-7. Puma Tutorial Screen
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9.3 About PUMA

The About PUMA Window (Figure 9-8) features arolling, bouncing cube with pictures of a Puma
and the CATS PUMA logo. The right side of the window displays version and build information
along with copyright information.

About PUMA

Puma Wersion 1.7

Copyright® 15947 - 2000
Spectral Dynamics Inc.

Build Murmber 3573

Licensed To:
Spectral

Figure 9-8. The About Puma Screen
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+Abort (dB), 52
+Alarm (dB) —, 52

A 1

ABORT, 42, 43, 51, 52, 55, 57, 61, 67,
74,76

-Abort (dB), 52

Abort Line Settings, 51

Abort Lines, 57

Acceleration, 60

Acquisition, 36, 44, 48, 51, 52, 53

ADC, 1

-Alarm (dB), 52

Alarm Action, 55

Alarm Line Settings, 51

Alarm Lines, 57

Alarm/Abort Range, 52

analog-to-digital converter, 1

Anaysis Function, 1

APPLICATION CONTROL MENU, 34, 39,
40

Automatic Operation, ii, 1, 14

Average Lines Strategy, 10

C I

Channel Definition, 29, 34, 41, 42, 52
Check Boxes, 47

CHOOSE REPORT, 79, 80

CLOSE, 38

Command Buttons, 44, 49, 51
Control Accuracy, i, 1, 6

Control bandwidth, 9

Control Degrees of Freedom, 48
control loop, 3, 4, 5, 10, 11, 14, 46

Control Setup, 45

control spectrum, 3, 4, 5, 6, 8, 9, 10, 11,
14

Control Strategy, 1, 8, 10

Coupling, 43

CSL Sengitivity, 57

Cycles, 56

o 1

DATA, 28, 44, 46, 47, 49, 79, 80
Data Storage, 44, 46, 47, 49

dB Reference, 43

Degrees of Freedom, i, 1, 6, 11
Delay, 56

DeltaF, 48, 53

Delta Frequency (AF), 51
Displacement, 60

DispLAY, 53, 63, 79, 83
DOF,1i,1,6,7,8,9, 10, 11, 48, 77
Drive clipping, 15

Drive spectrum, 4

DRIVE UPDATE, 67, 74, 77

E I

Equalization, i, ii, 6, 8, 9, 13
Equalization speed, 8

Error Spectrum, i, 4

ExIT, 34, 39

- r 1

Fast Fourier Transform, 2
FFT, 2

Eile menu., 29

File Select Box, 50

File Selection Box, 34, 56
EILE SUMMARY INFO, 79, 81
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Filesof Type, 31
Frequency, 48, 51, 52, 77
frequency lines, 6, 10
Frequency Ranges, 1
FSB, 34

Full Test Levd, ii, 13

- ¢ 1

G?/Hz, 52
GRMS, 43, 46, 53, 57, 70

I .

HELP Menu, 82
HELPToOPICS, 82, 83
High Action, 62

I

ICP, 43

IFT,5

Initial Test Level (-dB), 56

Initial Test Time, ii, 13

Input Line Number, 62

Inverse Fast Fourier Transformation, 5

- v 1

Level (dB), 54

Level Increment (dB), 55

Level Schedule, 30, 54, 56

Level Scheduling, 1

Limit Channel Profile Spectrum, i, 4
Limit Channel Response Spectrum, i, 3
Limit Settings Window, 57, 58, 60
LiMITs Menu, 57

Lo Action, 62

LoG IN, 27, 29, 39

Lo OurT, 29, 39, 40

Loop Check, ii, 12, 42, 43, 57
Loop3 Gain, 46

—m 1

MANUAL, 45, 59, 65, 67, 74, 77
Max Drive (mV RMS), 57

Max Frequency (Hz), 48

Max Noise (mV RMS), 57
Maximum Lines Strategy, 10
Measurement Spectrum, i, 5
Menu Bar, 28, 36, 63

Message Column, 62

MESSAGE LOG, 63, 64, 72, 74, 77, 78
MESSAGE LOG FONT, 63, 64, 72
Message Priority, 77, 78
Minimum Lines Strategy, 10
Mode, 45, 59, 65, 67, 77

Mon Averaging, 48

Monitor Degrees of Freedom, 48
Monitor spectrum, 5

I

NEw, 27, 29, 31, 34, 36, 37, 53

o 1

On Line Controls, 1

OPEN, 31, 33, 35, 38, 41, 62, 80
Operation Mode, 14

Output Type, 1

I E—

PAUSE, 65, 74, 76

Power Spectral Density, 1, 2,5

pre-stored drive parameter, 12

PRINT, 38, 39, 40, 41, 44, 49, 83

PRINT SETUP, 38, 40

Profile, 30, 34, 43, 44, 50, 51, 52, 53, 56,
57,61, 64, 77

Profile Range, 50, 52

Profile Settings, 30, 34, 43, 51, 53, 64

PROFILES Menu Option, 51

PSD, 1, 2, 4,5, 6, 10, 11, 48

%
Radio Buttons, 49

recent filelist, 39

Reference Chans, 43

Reference Profile Listing, 50

Reference spectrum, 4, 5
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Reference Spectrum, i, 1, 4

REMOTE CONTROL INTERFACE, iii, 61,
62

RESET AVG, 67, 74, 77

Resolution, 48, 51, 77

RESTART, 65, 74, 76

RMS Abort (GRMS), 43

Run Schedule Button, 56

I T—

SAVE, 35, 37, 38, 41, 47, 67, 74, 77, 80

Schedule Setup, 30, 31, 34, 54, 55

SCHEDULES Menu Option, 54

SECURITY Menu, 62

Segment Name, 62

SEND, 39, 40

Sengtivity mv/g, 43

SETUP Menu, 29, 41

Shaker Limits Tab, iii, 60

Shutdown Rate, 14, 55

Shutdown Rate (dB/sec), 55

SigmaClipping, 1, 15, 57

Slope (dB/oct), 52

Smoothness, 8

software, 11, 1, 2,5, 6

Spectral Smoothing, 46

START, 27, 39, 61, 65, 74, 76

Startup Rate (dB/sec), 55

Status, 38, 52, 54, 56, 63, 64, 67, 68, 70,
72

STep DOWN, 67, 74, 77

Step UP, 67, 74, 77

Stored Drive, 46

Symmetrical Limits, 60

SYSTEM LOCK, 39, 40

SYsSTEM UNLOCK, 39
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TEsT, 27, 28, 29, 31, 37, 40, 44, 45, 47,
48, 49, 54, 55, 56, 61, 63, 65, 67, 68,
70, 74, 76, 77, 78, 79, 80, 82

TEST CONTROL, 63, 65, 74

Test Schedule, ii, iii, iv, 1, 15, 54, 55,
56, 63, 67, 70

Test Scheduling, 56, 70

test setup, 6, 15, 38, 41, 60, 61

test synopsis, 15

Test Time, ii, 13

Time at Initial Level (Loops), 56

Timeat Levd, 55

Timeto Levd, 55

time-series values, 2

TitleBar, 28, 34

Toolbar, 33, 34, 63, 64, 72

transfer function, 6

Tutorial Screen, 85

- v 1

user interaction, 2

- v 1

Velocity, 60
VIEW, 28, 63, 64, 65, 67, 68, 70, 72
Voltage, 60

w1

Weighting (dB), 43
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