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To make the world’s most innovative sound and vibration technology tools,
enabling our customers to make reliable decisions and trustworthy products

Company Values
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We do the Right Thing

Capable & Competent
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Collaboration
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Random Vibration Theory

 Random Theory Webinar

* http://www.vibrationresearch.com/training video/Webinar/201711-
Fundementals-of-VibrationVIEW-2.html

 Random Theory - VRU

 http://www.vibrationresearch.com/university/course/random-testing/
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e Random Testing in VibrationVIEW

* Navigator — Random Test Libraries
« ASTM
« ISTA
 Kurtosion
 Random (More)
« Body and IP Profile
* Dynamic Range Test
* Engine Compartment Profile
+ iDOF
* Lownav
* NAVMAT
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Cancel |
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Random Quick Test

* New Test > Random
* Breakpoint Table
» Test Duration
« Control Channel
» Generate Test Report



File Edit Configuration

Navigator

lode - Live Ra

Test Recorder

ta

Graph Cursor View Window Help
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Herdwars  MewTest  OpenTest

Edit Test OpanDaE Save Data Print

Report
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Live Random Test Data
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Hold View 1 (Acceleration Spectral Density) - X
O imer I 5 = '
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Reset Averaging ]
Stop Code | 15407 |
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Default Layout

Test Control Toolbar
Channel Readings
Cursors (CTRL + D

ASD Graph

Drive vs. Freq Graph
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Random Advanced Test 1

* NAVMAT P-9492 is very common when screening systems

Acceleration Spectral Density

ar Frequency 80 Hz Freguenc 350 Hz Demand
AmplitUde “ | - B Demgnd y e

g
20 3 dB/Oct 3
z
g
80 .04 G2/Hz %
&
350 .04 G2/Hz s

%mnﬂ—

2000 -3 dB/Oct g

** 6,06 GRMS Test ** S —

20 1000 2000

100
Frequency (Hz)
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Table Tab

- Table  Schedule Parameters Limits Pre-Test Channels Data  Tables Calc Notch
o Enter the BreaprInt Table for Frequency Amplitude |
. {Hz) (G~2Hz) Slope Tolerance Abort |dB ~
a NAVMAT Profile T e e S
3 3 3 ] 3]

2 &0 | [0.04

|
|
 To Calculate an Unknown Value: = ]
|

« Enter the First Known Value tzw [loomes
 Click on entry box for the second
» Value to be calculated should turn
Yellow
* Enter the second known value se single TolAbort setting
. Insert Delete First Last i
* Click Enter — e PR s

Breakpoint frequency.

** Automatically fill unknown amplitude values when the slope is known **
** Copy and Paste Breakpoints from Text directly into VibrationVIEW **
** Up to 10,000 Breakpoints in VibrationVIEW 2017 **
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Schedule Tab

* Enter Forms
Table Schedule  parameters Limits Pre-Test Channels Data  Tables Calc  Notch
* Pre-Test Time I Digital Outputs

hhimm:ss Modifier Drive 1 [ Lt e ER

1 E_ntechirm i !l Pre-Test.html |{BI’OWSE | ooooono
° POSt_TeSt 2 [Run for v/[o:10:00 || 100 % v O ooooon

5 [— w || Post-Test.html [erowee| OO OO OO

* Run Test at Low Level N Es=l000000
« Wait for Operator

* Loop from Level

* Run Test at Full Level [t

[ start counting level timer immediately when using Memerized Drive

o Generate RepOrtS Total Time atLevel [0:10:00 |

Select modifier file,

i Use current drive for first level i
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Parameters Tab

» Define Control Loop Parameters

Table Schedule Parameters |imits Pre-Test Channels Data Tables Calc  Motch
Startup Parameters Farameters for Analyzer

G-ain 0.5 Avera.ging DOF
» Startup Parameters pliw| L

R Instant Degrees of Freedom (R) [] -JDDD DOF
* Used while the test is starting s 0 ooy

Gain

LN

. Method |No Clipping |
° Run button |S Ye”OW Or Blue Slew rate dB/=ec Clip above | & ¥ Sigma
° Gain General Parameters iy ratEHz 13::
- Defines the scaling factor by which ] ;
the error is multiplied for each control Updmi
loop. Higher gain = faster reaction Sudownrate [0 ] dBfeec

® Start u p TI m e b ;lHanning ad Frequency Resolution= 0.25Hz

« Time from Threshold Voltage (Limits e nesss. dcatno cions) RS A
Tab) to the Max output voltage

» A long startup time (10-20 seconds)
is recommended as it allows time for
the operator to abort if necessary
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Parameters Tab

* Running Parameters
» Averaging
» Define the Degrees of Freedom factor used to average data together
* High DOF = Smooth Random PSD = Slow response to changes in input signal
* Low DOF = Ragged Random PSD = Fast Response to changes in input signal
« Gain
» Determines scaling factor by which the error is multiplied for each control loop
« Slew Rate
« Maximum rate of change for the OUTPUT

« 20 dB/second will allow the output to increase 10x in 1 second

* Primarily effects the schedule level output where the drive is already equalized
from a previous level or memorized drive



E

Parameters Tab

 General Parameters

« Sample Rate

« Setto AUTO

« User is allowed to manually adjust, 2 to 2.6 times greater than highest frequency
* Lines of Resolution

« Setto AUTO

* Frequency Resolution of the control loop

* High lines = better control of low frequencies and sharp resonances = slower startup
and response to changing dynamics

« Oversampling
« Set to AUTO
» Allows analysis of frequency response beyond the defined test frequency

+ 8x Oversampling will adjust sample rate and lines allowing analysis to at least 8 time
the max test frequency while still testing with the defined number of lines.

» Update Rate
+ Set to AUTO

. ge{ect the amount of overlap between neighboring blocks processing the frequency
ata



E

Parameters Tab

» General Parameters (cont’d)

« Shutdown Rate
» Rate of decay for the output when the test is stopped.
» Soft-stop
» This protects the shaker and the product!
* Window type
» Configure the window type used in the FFT
 FFT based measurements are subject to leakage error

» Windowing is used to reduce the emphasis of the “ends” of a block of data and
reduces leakage effects

* Hanning is the most common, but other methods may be required in some specs
* Blackman, Hamming, Trapezoidal, etc

** Use the HELP button in the test profile **



Spectrum Limits

« +6dB Aborts +3dB Tolerance
 Qutlier limits (% or # of lines)

RMS Limits

Drive Limits
« Startup
* Running

Monitored Startup

Table Schedule Parameters Limits  pre-Test Channels Data

Spectrum Limits
Use limits from Table []

Pusabort(4)[6  |d8 v
Plus Tol () dB
Minus Tol {-) dB
Minus Abort {(--) I:I dB

Max Cutliers Fx, ~|

Flus Abort RMS I:I dB

Plus Tol RMS dB
dB
dB

RMS Limits

Minus Tol RMS

1]

Minus Abort RMS

Sensitivity ; Narmal w

Limits Tab

Tables Calc Maotch

[ Limit drive output, but don't abort test
Startup Drive Limits

Max System Gain I:l Valts /G
Output Threshold Volts rms
First drive chedk '}’n
Second drive chedk ‘}’n

Running Drive Limits
Max System Gain

w

Volts/G

[

Max Output Volts rms

Monitored Startup
[ start with Projected Levels

] Always start using manual control

—
Initial level B~

Step size dB

Allow tolerances and aborts to be set for each frequency segment (Typical NOT checked)

Use System
Threshold
Setting

Use System
Drive Check
Settings
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Channels Tab

° M U Iti - C h anne I / Ext rem al CO ntrOI Table Schedule Parameters Limits Pre-Test Chanmels Data  Tables Calc  Notch

System Limits Individual Channel RMS Limits
Control Channel Transducer Weighting Apply Enable + Abort - Abort
o AVG rag e 1 chi 10 mv/G | ] 9 dE
. 2 [Jch2 10 mv/G O | ] g dE
[ ]
Weighted Average = o =
° Maximum 4 []cha 10 mV/G O | ) g dB

e Minimum
* Individual Aborts for channels

Combine control channels using System Limits:

g T & Accel=60.7343 G
|a\terage of selected channels = Vel=53infs
. . : Disp=0.5in
[JLoad this Input Configuration with the test
[Browse |
L .|

 Load a Pre-defined input config

Channels used to dose the control loop.
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Data Storage Directory
« Data File Name

Report Storage Directory
* Report File Name

Prompt for Run Name and
Annotation Lines

Data File Save Schedule
Set Default Graph Layout

Data Tab

Table Schedule Parameters Limits Pre-Test Channels Data  Tables Calc Motch

Data file name
| Browse |\ [ DNotel]-INote2]-2017Dec11-11] | Copy from test name

Data storage directory
| C:\WibrationVIEW\Datal2017-12

Use Cata file name for report
|! Browse | it | [Mote1]-[MNote2]-2017Dec11-1 1|

|:| Save reports in Data storage directory
| C:\WibrationVIEW \Reports\2017-12
Save data to disk

O Prompt for Run Mame and Annotation Lines when starting the test
at end of level

at end of test

Cevery minutes

[Juse this graph layout
—_——
| Browse
Graph annotation lines
Frompts Graph annotation lines (shown in data bottom and in reports)
Test Name
Run #

Note 3

Use same directory for both data files and report files. (Typical CHECKED)
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Notch Tab

e Lower Limits

Table Schedule Parameters Limits Pre-Test Channels Data  Tables Calc Motch
Channel  Minimum {lower) limits Maidimum (upper) limits
® B OOSt O r Abo rt Mode Level relative to control Mode Level relative to control
L |None A E-Nune v-]l
H 1 2 none | |Motch (Table)  ~|| Edit |
* Upper Limit | | Lo |
|
er I I S 3 |None ~| | None ~|
4 [one > :I"W"IE—VI
» Boost or Abort ~ J

* Ch2 shall not exceed xdB

* Notch Table Demonstration et resont e .



» Standard Random Graphs ——

* Analyzer Functions

 Mixed Mode Testing (SoR, RoR) —_

Random Graphs

Live Random Test Data - Graph Settings

Graph 1

Graph Type
VE. Ve, RMS

Freq, Time History

Acceleration (@) @) 0

Cutput Drive (O | 3]
Filter function ()
Transmissibility ()
System response ()
=i
Crass Spectrum O ()

=
bkt Continuous
Mirimum Maximum Scale  Autoscaling
X-Auis | 10 |[ 100 «| O
Y-Axis [0.0002 || D.005 v
[] z-8uds Range of | 0:01:00 at |1 SEC.
Graph Traces

Control Loop Traces

Transfer Function O (O
Coherence ) (O belfienatsd —
Contral =
Drive v Input () =
| Tolerance g7
Probability Density () Kurtosis O) M
Scatter Plat () Abort —
Text Window () [Jinput Channels
RoR. Freg. D
il |chi
RoR Amp. (O -
Sine Tone Freguency O 2 D £ha
Sine Tone Amplitude () 3[ch3
Sine Tone Profile ()
4[Jch4
Control Loop Optians
(®) Loop 1

@ Insert Graph ! @ Remoye Graph

Show only active lines

ook || cencel | | tep |
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__V'lew? [.StartuE-Driwe Output vs Input Readings)

2000 Startup Drive Output vs Input Readings
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« Startup and Running Drive

Limits

Configuring Profile Limits

e Limits Tab

* Drive vs. Input Graph
« Starting Drive Limits
* Running Drive Limits

Startup Drive Limits

Max System Gain I:I Volts/(G
0.005

0.004 o e e

Output Threshold Volts rms
First drive check m'}‘u
Second drive check m%

Running Drive Limits

0.00001 000010  0.00100 0.01(&{%0

T
10000

raton

SRS L2 ) W B 02 o e 2 2
(’(l; 0000 10.00000 100.000001000.000;

Max System Gain 'u'u::-lis,.’G

Demand Control

Max Output 'u'nlts rms

Use System
Threshold
Setting

Use System
Crive Check
Setlings



—

Tips and Tricks Review

* Function Keys in VibrationVIEW
* F1 — Display help for current window
« F2 — Show Control Buttons
* F3 — Show the Channel Buttons
* F4 — Move the selected annotation
* F5 — Refresh Graphs
« F7 — Remove an Annotation/Trace
» F8 — Start the Test Sequencer
* FO9 — Run a test
 F10 — Stop a test
* F11 — Advance immediately to next level
* F12 - Print the screen image to the printer



CTRL + Key Mapping

* A — Auto Scale the Y Axis * O - Open stored data file

* B - Show the sine big display * P - Freeze/Unfreeze graph updates
» C - Copy the selected graph/trace * Q - Auto scale all open graphs

* D - Enable Cursor Window * R - Generate a Report

* E — Change email configuration * S — Save a data file

 F - Zoom out to fit data * T - Insert Time/Date Stamp

» G - Change selected graph settings » V - Paste text from clipboard

» J — Resonance Annotation/Table « W - Identify the controller

» | - Change the input configuration « X - Copy/Cut Text to Clipboard

M - Save output to memorized drive » Y — Show the COLA Configuration
N - Create a new graph
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Tips and Tricks Review

 Other “Hot Keys”
« Shift + Ins — Add annotation at nearest peak
« Ctrl + Ins — Add annotation at nearest valley
 Insert — Add annotation at cursor location
» Del - Remove selected annotation/trace
« - & view next/previous data file in directory
 Alt + PrtSc — copy the screen image to clipboard
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Support@VibrationResearch.com

Sales Support
VRSales@VibrationResearch.com
(616)669-3028

Register for our next webinar!
Classical Shock Theory and Testing

January 18, 2018
http://www.vibrationresearch.com/Webinar/index.html
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