Field Data Replication

Todays Presenter: Jared Van Baren
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Phone: +1-616-669-3028
E-Malil: support@vibrationresearch.com
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Contact the sales team for an
electronic trial key to be sure it
IS right for you
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* What is FDR? * FDR Control Parameters
 Playback Files * Profile Limits

 Importing / Exporting * Channels Tab

» Setting up a schedule < Editing and Saving
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ULTIMATE KURTOSIS CONTROL

Our next big innovation puts acceleration
peaks back into random vibration tests
when the field environment is
non-gaussian @

Vibration Research

History of Innovation

= DOF

INSTANT DEGREES OF FREEDOM

QOur latest innovation prevents over or
under random testing, and provides the
smoothest control lines quickly and
accurately o

Opens Za\
. - -
.1995 \./2005

* 3= FDR

FIELD DATA REPLICATION

Ouir first innovation is Field Data Replication
(FDR), giving companies the ability to
playback longer time history files than ever
before

.2010 \./2015

M= FDS

FATIGUE DAMAGE SPECTRUM

This innovation answers three
questions: what test should | run,
how long should | run it, and can |

accelerate it
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Field Data Replication

 Test as close to reality as
possible while maintaining
repeatability (1:1)

* Allows you to stream a field
recorded data file directly into
your shaker and control the
vibration on your product to
exactly match what it sees in
real life




FDR Features
 Collect waveforms up to 4 billion samples per channel.
Waveforms can be over 22 hours long at 52 kHz sampling

rate, over 100 hours long at 10 kHz sampling rate, and over 1
year long at 100 Hz sampling rate

 Field Data Replicator “Cola Reference” Output (VR641 &
VR9401)

* Data Import

« Import waveforms from data recorders using analog input, or import
from digital wave or text files

* Import: UFF, TXT, FDR, WAV, and RPC

« Export: UFF, and TXT
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Playback File
 Insert up to 5 waveform files
« Choose channel for replay if the file
has multiple channels

Edit Playback file
* Opens waveform in EditVIEW

Record Playback file
* Brings you to the Record tab where
you can set up and control the
record functions

Import/Export
« Opens import dialogue box
» Opens a dialog box to save file as a
UFF or TXT

Playback File

FDR Test Settings
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Playback |Schedule | Parameters | Limits | Channels | Fiter | Data | Tables [ cale [ import [ Record |

Playback File(=)

Dy d
Cﬁgl:gel Cola Reference Channel

# 1 C:\ibrationVIEW \Drivelrandom4chScaled. vin Browse. .. MG

[ B U X

C:\WibrationVIEW\Drive \random4chScaled. viw Import
Channel:  1-Ch1 (Acceleration)
Sample Rate: 4096 Hz
Length of playback file: 27.8
RMS Acceleration:  0.103552 G RMS {max)
Peak Accelerstion:  0.418521 G (pk)
Velodty {pk): 0.205641 infs {pk) Control Units
Displacemen t (pk-pk):  0.00308621  in (pk-pk) E
Lo |

o U

VIBRATION RESEARCH




Setting Up A Schedule

Insert up to 200 individual test levels

Each level can determine playback file,
duration, and amplitude gain modifier

If waveform is to run multiple schedule
levels use Memorized drive to reduce
equalization time for subsequent levels

Total time at level is calculated and
displayed

Display Graph
« Display 3 different graph types in the
Settings dialog, Acceleration, Velocity,
or Displacement

FDR Test Settings =R
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[ Playback | Schedule | parameters | Lmits | channels | Fiter | Data [ rables [ cale [ impart | Record |

Memori ized Digital Outputs

Duration Modifier Dive g 1 2 3 4 5
I[meaveform '][l]l'aﬂdom‘ld’\SdEd '] 1 [Pms 'IF[% v]
2 [ait for operator v |
S[meaveform '][z)fmmded '] 2 [Passes 'IF[% ']

# 4 | Yiew Report | Active Graph.rtf

Start counting level timer immediately when using Memorized Drive

[psert [ ol |

[ Use current drive for first level I Total Time atLevel 0:01:23

Lo ([ | [ e |
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Lines

Defines the frequency resolution of
the control loop

Startup Rate

Decrease this rate if the control
overshoots on startup

Tuning FDR Control Parameters

Help File > How to tune Field Data
Replicator controller parameters

FDR Control Para

—

meters

FDR Test Settings [E=R S
random4chScaled '] [SfChS(Aoceierahon} '] [Aocelerauon ']
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| Playback | schedule | Parameters |Limits | channels [ Fiter | Data | Tables | cale [ tmport | Record |
Startup Parameters Parameters for Analyzer
Startup averaging frames Analysis averaging 120 DOF
Startuprate 6 dBfsec f
Runniry g Parame ters
Reunning g averal ging 10 fre
General | parameters
Shutdown rate 40 dB/fsec
Spectrum response time 5 sec
Spectrum control SNR. & dB
Phase response time 20
Phase control SNR. 20 dB
Averaging (smoothing) to use for the control. (Range 1 to 10 frames, Typical 3 frames)
Lo ]
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Output Drive Limits

Are specific to this profile as
opposed to System Limits which are
global limits in the configuration
menu

Monitored Startup

Manual Control mode starts the test
at a reduced level under operator
control

Projected Levels displays the
projected levels window projecting
the levels expected at full level
testing as the test starts up

S

Limits

Profile

FDR Test Settings
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Playback | Schedule | Parameters | Limits | channels | Filter | Data [ Tables | Cale | import [ Record |

Startup Drive Limits g ———
— {se System
Qutput Threshold 0.005 Volts RMS i Threshold
i Getting:
First drive chedk %% Qutput Lise System
Second drive check 50 % Output Drive Check
Settings
Drive Limits
Max System Gain 5 Volts/G
Max Qutput 1 Volts RMS
Monitored Startup
Start with Projected Levels
Always start using manual control
Initial level -24
Step size & - dB
Lo ]
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Channel Tab

Use this dialog box to define the
input channel to be used in the data
replay control loop

Monitor Channel limits

Individual channels can be used to
abort the test based on RMS levels
or Peak Acceleration

Control Channel

In FDR mode only one channel can
be used for control

A saved Input configuration can be
loaded with this profile automatically

Channels Tab

FDR Test Settings =
1 lrandomd-scded ~ | [3-ch3 (acceleration) ~ | [Acceleration  ~|
5
g 1.0
c
S 054
©
]
E 0
o
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B 0.5
©
©
o 1.0
-1.5 T T y v y
N 0 L 10 15 20 25 30
s Time (sec)
| Playback | schedule [ Parameters | Limits | Channels |Fiter [Data | Tables [ calc | import [ Record |
Individual Channel Limits
Control Channel Transducer Enable MinRMS Max RMS  Peak
i Wan 100 m/G [ 1 o e -
| oo 100 mV/G [0 1 o e - l
3 [ chs 500 mV/G [ i o e -
4 [ cha 10myfG [0 [E! [0 (e -
Control using EYSE_FHZ:LME;G ok
[Selected control channel 'I R;a:s:_l?qllgoz GRMS
[ Load this Input Configuration with the test ;i;ﬁi ::fs
| =
Channels used to dose the control loop.
[ o ]
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Filter Range: Set the frequency
range over which the feedback
control will operate (min/max
control frequency)

Notch Range: Filter out a
frequency range in the middle of
the spectrum

Filter%

Field Data Replication Test Seftings B H - - - (B
o
0s randomchscaled = 1-ch (acceleration) ~ [ acceleraton -
— 0.6
o
s "M
™
= 0.24
o
S 0
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0 4]
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5 10 15 20 25 30
Time (sec)
| Playback | schedule | Parameters | umits | channels | Fiter | pata | Tables | calc | mmport | record|
Filter Range (Hz)
Minimum Maximum
] 1640
Motch Range (Hz)
[ Enable Motch
Minimurn Maximum
E 1100
[ o ]

— ——
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Use this dialog box to import text files into
a FDR format file for use as the playback
file in Field Data Replicator tests

Select an input file by clicking the “input
file” button and locate file on computer

Set the appropriate sampling rate, column
number and acceleration units

Click the “Scan File” button to ensure
correct amplitude and channel (Initial
selection of file uses channel 1 upon initial
import)

Click the “Convert File” button to convert
the file to the VibrationVIEW internal format
(FDR format)

-
Field Data Replication Test Settings B H
-

Import Tab

- o e
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| Playback | schedule | Parameters | Limits | channels | Fiter [ Data | Tables [ cale | Import |Record |

Header

Input File:

C:WibrationVIEW \DriverandomdchScaled. bt

l Browse ISEmlengRane 40960

Output File:  C:\ibrationVIEW DriverandomachScaled. viw

— Header lines 7

Column(s) 2,34

0.0004882814828 -3,574570428e-006
0.0007324222242 -3.828279205e-006
0.0009765629657 2.4679278e-007  -6.384067092e-005

#éSource file: C:\ibrationVIEW \Drive random4achScaled viw o File Units
| Data recorded: Jan 23, 2013 13:42:38 D Cimfs2
Sampling rate: 4096 Hz () mm/fs?
Channels: 4 o= ©injs2
b © ffs2
Body 1139834 lines "?" G
® 2
0 0 0 0 0 o) | ¥ amer
0.0002441407414 2.1611808172-007 1.826179687e-005 -1. 15706550 5e-006 -1.14120537 1+ D © mvfe: 10

-5.75519106%e-006
-3.837454278e-005

-3.400710557e-005 0.000¢

-6.6254201562-006 .
-1,868364782-005 0,000 o

<

0.001220703707  -6.825703736e-008 -0.00010 18671755 -4,542026727e-005 0.0 M
0.001964894448 -6, 175996055006 -0.000123610851 -4.846441516e-005 0.002: A lea1 G
0.00170898519  -8.154271094e-006 -6.226345431-005 -4.6295072422-005 o
|||||||
o | D -0,399407 G

[CorwertFie “ Scan File I

Select converted output file,

[ o (oot |

—
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Recorder Tab

. - . Field Data Repncaﬁmre;s'eﬁngs - " lzlﬂu
« This dialog allows channel selection, P KB M -=

0.8

as well as selection of the default e
record directory

o
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=
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 The recorded VibrationVIEW field data
waveform can be brought into : LR w & W
MATLAB by simply changing the file ||/elssilre= L e s lo Tk e Taei] =

Digital Record
Record Directory and Filename Eowse. |

exte n S i O n fro m “ - VfW” tO “ - m at” C:WibrationVIEW \Recording\2013Jan24-0759

Maximum Recording: & Days 8 Hours

=
)

(=]

Rezi::::ds e Ra__;UOOO.U Hz A
« Select a sample rate from the drop

2[Fch2 Start recording at beginning of test

down ||St 3[CJchs

4[] ch4

Sample Rate too high for Recorder

« Choose the “Start recorder at (=1 O
beginning of test” to start the recorder o ) o ]

automatically W
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Waveform files can be edited to
remove unneeded sections and
resaved with a new file name

The save VFW file dialog gives
additional options for the new file

The new file will include any data
selected between the Cue Points

HEEEE

Editing & Saving

-
o7 Save VFW File

Recent Directories: | C:\ibrationVIEW \Drive '] |
Savein: || Dive - O 2 & v
e MName Date modified Type Size
""'y Eﬂl In-A-Gadda-Da-Vida.vfw 10/4/2012 1:59 PM VibrationVIEW Fiel... 61,966 KB
Recent Places B, celeratorStomp.vfu 6/15/2012 10:14 AM  VibrationVIEW Fiel... 2378 KB
-1 EAmerlcanMarch‘\.’Fw 6/15/201210:14 AM  VibrationVIEW Fiel... 1.027 KB
E Drill.vfw 6/15/201210:14 AM  VibrationVIEW Fiel... 389 KB
Desktop EIB)LS‘\.’FW 10/4/2012 2:00 PM VibrationVIEW Fiel... 61,966 KB
E EMamfo\d.vl"w 6/15/2012 10:14 AM  VibrationVIEW Fiel... 95 KB
JDE_B Erandom4ch.vfw 1/23/2013 1:43 PM VibrationVIEW Fiel... 1,790 KB
Libraries E3randoméchScaled.vfw 1/23/2013 2:34 PM VibrationVIEW Fiel... 1,790 KB
E Repetitive.vfu 6/15/201210:14 AM  VibrationVIEW Fiel... 55KB
|
m' E Trimmerfw 12/22/2011 8:14 PM  VibrationVIEW Fiel... 481 KB
Computer
Network
File name - Save
Savesstpe:  |VibrationVIEW Fisld Wavefom {"vfw) -] [ Coned |
Endpoint: 10 ms [C1remove frequencies below 50 Hz
I Edit points: 10 ms [C1remove frequendies above 75 Hz
[Clscale waveform 500 [Butterworth znd-order -]
[Tl change sample rate 4096.0 -
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