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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
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We do the Right Thing
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Sine Testing Introduction

Acceleration Waveform ¢ NOT REAL WORLD TESTING!

 Why do we run Sine Tests?

» Engineering Evaluation (Excite specific
structural resonances)

» Product Resonance Search

» Fatigue Testing

» Product Performance Evaluations
Production (Pass/Fail)

» Accelerometer Calibration

» Shaker Validation

" . . | .  Fixture/Head Expander Mapping
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Advanced Sine Test 1Profile

« Sweep from 5 Hz to 1000Hz and back to 5 Hz at 2 Octaves per
minute. Traverse the cycle 5 times

* The logarithmic frequency sweep is as follows: from 5Hz a
peak displacement of 6mm (12mm total excursion) is
maintained until 2G is reached (approximately 9 Hz). The
amplitude is then maintained at 2G and the frequency
iIncreased until 100 Hz. At 100 Hz the peak acceleration is
increased to 5G then frequency is increased until 150 Hz. At
150 Hz ramp down the acceleration until 1G is reached at 1000
Hz.



Advanced Sine Test 1Profile
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Sine — Profile Tab

Profle  Schedule Sweep Parameters Limits  Motor Control Channels Data  Tables Calc Resomance Motching  Step Test

* 5 Hz to approx. 9 Hz
° H Start Frequency End Amplitude End Frequency
12mmpk_pkunt|l 2G 112 .-mmpk-i viat [5 |H w |12 mm at Cale
«12.8 to 100 Hz Tl = il -
« Sweep up at 2G a :
« At 100 Hz increase to 5G

 From 150 to 500 Hz
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Gpeak = at 150 Hz

G LV
; - Velodty Units
» Slope down to 1G = = veodty
4 i infs w
Maximum A,V,D requirements over the defined test frequency range: e E——

AcceI:G peak Vel 13,5057 |in/s peak Disp: mm pk-pk mm v

*** Change the Profile Displacement Units to Match the Test Specification ***
*** Use the “CALC” button to Auto-Intersect Points ***
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Sine — Schedule Tab

Profile Schedule | Sweep Parameters Limits Channels Data  Tables Calc Resonance Motching Step Test

 Pre-Test Form with Validate
L Sweep Up from 5 HZ Level start Duration Modifier i EE:?S-Chan.=Degrees

» 1 B ~ || Pre-Test with validate.html | [Browse |

« 10 times! Why not 57? zgff‘_‘ei‘.’.”.l’_f’m“ ::}:TIchhlf_llswews S vliﬁivl
+ [VewReport v [FomReportr =
* Post-Test Form
* View Report — Form Report

| Show digital cutputs |

Total Time at Level | g:22:09

| msert || Delete |
Select level type for schedule step.



Sine Schedule Options
» Sweep Down From * View Report as...
» Sweep Up From * View Report
* Resume Sweep « Save Report as..
* Hold At « Save Report
« Hold Previous Freq * Print Report
* Phase Track From * Enter Form
 Resume Phase Track  Start Recorder
» Wait for Operator « Stop Recorder
* Timed Pause « Execute

* Loop from level » Calibrate Channel(s)



Sine — Sweep Tab

Profle Schedule SWeep Parameters Limits Motor Control Channels Data  Tables Calc Resonance Notching Step Test

Sweep rate
SHz D :
° Sweep Rate ooy ] oo g
e | oct/min (log) v
r T =1
=l ot ) ]

150 Hz

* Individual Sweep Rate o =T R
* Different Sweep Rates Up and Down

Enable individual sweep rate [C]Enable different rates for sweeping down Total Time at Level
settings for each segment
Profile Schedule SWeep Parameters Limits Motor Control Channels Data  Tables Calc  Resonance Notching  Step Test Allow individually defined sweep rate for each frequency segment.
5Hz Sweeprate g . Profle Schedule Sweep Parameters Limits  Motor Control Channels Data  Tables Calc  Resonance Notching Step Test
>>[3 ||octmn oo >
500 Hz Sweep rate Sweep down rate
SHz I %
S — S E—
9.09955 Hz T = ctiiidoc)
>— |3 Oct,/min (3 Oct/fmin
100 Hz L o) | |_
»>—[3 | Oct/min (log) MIE Octfmin {log)
150 Hz —— —
- | 3 | Oct/min {log) w3 Octfmin {log)
500 Hz = |
Enable individual sweep rate Total Time at Level
O settings for each segment Enable individual sweep rate Enable different rates for sweeping down 10t Time at Level
settings for each segment __3:41:28

Allow individually defined sweep rate for each frequency segment.



Sine — Parameters Tab

» Configure control param’s

) Startup Profle Schedule Sweep Parameters |imits Motor Control Channels Data  Tables Calc  Resonance Motching  Step Test
Startup Parameters Adaptive feedback il:lisabded w |

o Running Time seconds

Running Parameters

* Input Filter Response tme (20| ms
. . Min response time | 2 w | cydes
» Tracking Filters s _r:;,

) G e n eral Decreasing rate dB/sec

Input Filter Parameters

® Sample Rate Fractional bandwidth %
° Graph ReSOlUtIOI’] Maximum bandwidth Hz

General Parameters Auto

- Shutdown Rate e e B :
Graph resolution §per Sweep ~ :
Shutdown rate dB/sec

Time to reach startup drive limit output (Typical 10 seconds).
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Tuning a Sine Controller

« Startup Time:

» Approximate time to go from 0 output to maximum defined drive output

» A long start-up time is good practice (10-20 Seconds) G

+ Gives the operator more time to abort if it appears the shaker is moving but input signals
are not being registered

* Response Time

* Primary loop tuning parameter

» Determines high frequency loop response.
» Shorter Response times provides faster control response
* Longer response times provide more stable control

* Min Response Time

* Primary loop tuning parameter

* Low frequency loop response

« |f the number of cycles specified in min response time at a given frequency is greater than
the specified response time, then this parameter determines loop response
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Tuning a Sine Controller

* Increasing/Decreasing Rate (Slew Rate)

« Sets the maximum rate at which the output will change
A rate of 20 dB/sec will allow the signal to change 10x in 1 second

 Shutdown Rate

 Defines the rate the output voltage will decrease when the test is
stopped or aborted (Soft Stop)

« Sample Rate
» Generally automatically generated
» Controller will determine the optimum sample rate for a particular test

« MUST be greater than 2.5 times the maximum frequency of the test
specification
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Tuning a Sine Controller

* Fractional Bandwidth

» Low frequency tracking filter width
» Defined as a percentage of the test frequency

* Maximum Bandwidth
» High Frequency tracking filter width

Tracking Filter Example
Smallest Value determines Tracking Filter BW

Demand Frequency = 20 Hz Demand Frequency = 200 Hz
Fractional BW =20% (20 Hz * 20% = 4 Hz) Fractional BW = 20% (200 Hz * 20% = 40 Hz)
Maximum BW =5 Hz Maximum BW =5 Hz

Tracking Filter BW =4 Hz Tracking Filter BW =5 Hz
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Tuning a Sine Controller

* Why do we use tracking filters?

 To ensure that the product is being tested with the specified amplitude
at the specified frequency
* Noise and Harmonics alter the pure sinusoidal tone’s amplitude

* A tracking filter isolates the “pure” sine tone. This allows the controller
to obtain an accurate reading of the amplitude and frequency. As the
frequency varies, the tracking filter adjusts, removing noise at
frequencies of non-interest, keeping the BW Narrow, thereby isolating
the tone at each frequency.

A fast or quick measurement requires wider filters!
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Tuning a Sine Controller
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Sine Graphs

Live Sine Test Data - Graph Settings b
° Defau It G ra p h S Graph 1 Graph 2 | Acceleration Profiie
» Acceleration Profile 2 B = e il ke
. Accelerat'.on ® (@] ) X-Axis | 5 || 500 |!L,og v O
 Qutput Drive vs. Frequency R i S e
Output Drive () @] 9 Graph Traces Sort By Channel [
Transmissibiity O @ [®] Control Loop Traces Ll
Sysbe:r::aﬁ:g 8 [ Demand — v
] control (Last Pass) — |
o Ot h e r G ra p h S Caail [centrol (Min/Max)
. Drive v& Input () [ Tolerance —— |
° Ve|OCIty S abort —
. [®] Input Channels (Last Pass)
 Displacement g T
. . e Transmisg‘b'llity vs Phase () S
* Transmissibility restmeon O - —
4[]chs
¢ S Catte r P I Ot C:;C::J'TOD |:|Input Channels {MinMax) [ﬁ {E ‘ ‘E} .‘
P S eCt ru m 1] chi (Min/Max) = — == E___.__.
p 2[]ch2 (MinjMax) v g ‘ E ‘ .
o I A

Transmissibility vs. Phase (@ reorn || @ Foroveson. i =T =
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_ Sine Big Display n_
Fi Sweep rate scaling: ] 1x
s e
. Set Slider Range -: 6dB brive
I B
U [“1Manual; ods -4
Control
Left dick in frequency box starts/stops sweep down Frequency step size | 0.01 ~ |Hz
1  Right dick in frequency box starts/stops sweep up o £dB
Mouse wheel adjusts | Amplitude  ~ |
Ch1 Acceleration Ch2 Acceleration Ch3 Acceleration Ch4 Acceleration
ey
2
< 2.0 2.0 3.2 2.5
g ] ] ] ]
E chi Velodty ch2 Velodty Ch3 Velocity Ch4 Velodty
0.10 H 0195 1135 2-17 1168
g Click on the large numbers with the right mouse button to configure this display Hdemdgw |
0.05 T T 1
L 10 100 500

Frequency (Hz)

«CTRL+ B

———
Sine Big Display

« Customizable Display

- Right Click

* Acceleration, Velocity & Displacement

 Parameters

 Enable Manual Control
« Sweep Up/Down

* Sweep Rate
« Amplitude
* Frequency
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Graph Cursors

° S|ne Cursor Optlons | View 1 {Acceleration Profile)

Acceleration Profile

- Standard A
10.00000 5
* Resonance ;
o Delta A1m}gng_;, _______ r ___________________________________
* Slope g T
. S 0.10000
* Minimum s
 Maximum -‘%: 001000 Frequeney 13,51 4 : Freqens  TTT
* MaxiMax ., el 28 Conerol 36
 Mean TS |
e Dual 0_00010—; |
0.00004 F——————— ; . ————
¢ RMS 5 10 100 500

Frequency (Hz)
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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
« 1 & | — view next/previous data file in directory
 Alt + PrtSc — copy the screen image to clipboard






///.Technical Support \|

Support@VibrationResearch.com

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

Come Visit us at the Automotive Testing Expo!

23-26 October, 2017 Suburban Collection Showplace
Booth #6022T 46100 Grand River Ave
Novi, Ml 48374 USA
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