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Back Ground

* Electronics technician for Sandia for 30 years

* Gas Gun Facility, Operated & Maintained, Shock
Wave Physics dept.

* VISAR, PVDF (Bauer) Gauge Characterization
 Programmed with Asyst, LabVIEW 3.0

« Explosive Components Facility (ECF) using
Carbon and Manganun gauges

* PlotData was born
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PlotData Overview

Ethernet

PlotData is designed for post-acquisition of
waveform data and analysis. PlotData is an
advanced interactive data analysis
environment. PlotData operates on a
National Instruments’ LabVIEW ™ software
platform. Using PlotData, the user can
capture waveform data from most digitizing
oscilloscopes over a GPIB, USB and
Ethernet interface. PlotData can both import
and export several types of binary waveform
files including, but not limited to, Tektronix
.wfm, LeCroy .trc and ASCII xy pair files.
Waveform manipulation includes numerous
math functions, integration, differentiation,
smoothing, truncation, and other specialized
data reduction routines such as VISAR,
PDV, PVDF (Bauer) piezoelectric gauges ,
and piezoresistive gauges such as carbon
manganin pressure gauges. PlotData has a
strip chart recording mode. PlotData retains
trace history and can create presentation

quality pictures and hard copies.
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Scope Data Acquisition

@ Data Acquisition Dialog Box

Test Title|

WCU DO2 DC1 Current Surge test with 5.110hm current limit resistor

Channel Name|

CH1

1/0 Interface Type Address/Equation llDig Channel

CH2

CH2

CH4

CHS

CHE

CHT

CHE

e
T

Ethernet z‘
Ethernet E‘
Ethernet z‘
Ethernet z‘
Ethernet z‘
Ethernet Z‘
Ethernet z‘
Ethernet z‘

Collect Data

192168.2.2

n92168.2.2

192.168.2.2

192168.2.2

192168.2.26

192168.2.26

192168.2.26

192168.2.26

Delete Last Modified

Delete All

Print

Save Settings

Recall Settings

Arm Scopes (single)

Force Trigger

Lock Scopes

UnLock Scopes

Diata Acquistion Options

I Displzy Data After Collection.

W Preview Data After Collection.

Auto Save Data (ph) After Collection.
Load Digitizer Settings

B Ay Trigger/Lock/Monitor All Scopes
W cCollect Data After Trigger

Find Available Scopes
Show Math Help | Delete Backup Files

St
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File Types

* Import File Types
Auto Detect

PlotData (.plt)
ASCII (.csv)
TDMS (.tdm)
Tektronix (.wfm, .csv, .isf, and .wfa)
LeCroy (.trc)
Sound (.wav)
* Export File Types
PlotData (.plt)
PlotData (.spn) Snap Shot
ASCII XY Pair (.csv)
ASCII multi XY Pair (.csv)
Sound (.wav)
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PlotData Main Screen
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PlotData's Math Function Dialog Box

& Math Function Dialog Box

A, ipl

o) wsion

:

Function Comments

Adds Computes the sum of the inputs.

Subtract, also Minus Sign, -1.0| Computes the difference of the inputs.

Multiply Retums the product of the inputs.

Divide Computes the quotient of the inputs

Power of Computes % raised to the y power.

Integrate Computes a definite integral of the waveform. Dueto i ing a single value Integrate will always return a value of .66667 ti

Diffi i Computes a discrete differentiation of the wavef Due to differentiating a single value Differentiation will always retun a v

Square Root Computes the square root of the input value,

2, Add Trace "a" to Trace "b" then Divide by two

(a+b)/2

3. Negate Trace "a" then times by 2

neg(a)*2

4. Absolute value of Trace "a" then calculate square root sqrt((abs a])

Trace Name

2, CVT(17.88)3183)

b, PDV

F |_save || Recal |

4
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PlotData's History and File Dialog Box

13 File/Trace History Dialog = 2 PlotData File Maintains Dialog Box &2
Sampling Rate Path and File Name
[zt s 12.56000n JEa— o[(A\Users\dewackel Documents!. My P \Data\PDV\Test 2 shot 15 PDV INV 173.pkt
POV -] Sampling Rate
I390.6}jUUM samples/second
Mumber of Points Y “
32907 e
Total Time Open Existing or
| [1000100 Create a new File
File/Trace History for: Delete Trace from File
IC:\U;ers\dewacke\Documents\My Programs\Data\PDV\Test 2 shot 15 PDV INV Print Trace History
User Comments: - N N
Print File Comments
Scope Settings: . 01-} " " " " " |
PDV TEKTRONIX, DPO71604,B010410,CF:91.1CT F:4.3.3 Build 12 200u 000 200u 400u 600u 800u 10.00u
:CH1:BANDWIDTH 16.0000E+9;BANDWIDTH:ENHANCED AUTO;ENHANCED: | =
APPLYTOALL 0;5TATE 1;FORCE 0;:CH1:COUPLING DC;DESKEW 0.0000; OFFSET Traces In This File _
0.0000:INVERT 0:POSITION -1.4800:5CALE 50.0000E-3: TERMINATION OTAIT B8 G5 Trace Histary
50.0000;VTERM:MODE OFF;BIAS 0.0000;:CHL:PROBECAL INIT;PROBECONTROL (417.88)(31 83) i User Comments: e
AUTO:;PROBE:SIGMNAL PASS; DEGAUSS:STATE PASSED;:CH1:PROBE:GAIN CVT output trigger =
1,0000;RESISTAMCE 50,0000; TIPTYPE OTHER;UNITS "V":ID:TYPE 5
"1X";SERMUMBER " CHL:PROBEFUNC:EXTATTEM 1.0000;EXTUNITS "V";: photodiode Scope Settings:
CH1:LABEL:NAME "":XPOS 1.0000;YPOS 2.2000 current . y .
1372273011 2:47 PM PDV trigger PDV TEKTRONL{ DPO71604.B010410.CF91.1CT FV:
PDV ver1.11 File Comments
FE Data collected 12/22/2011 2:47 PM A
File Comments
Data collected 12/22/2011 2:47 PM ~ 2
|Doub|e click trace names to open. -
Document File Name(s)
| Done I | Read All 3
=
| Done ‘ | Print ‘ | Cancel ‘ L

| Open‘ | Save ' |Delete| |DeleteAlI'
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VISAR Data Reduction

Circle Plot

Fringe Caka TETIY-1-2.kxk VI SAH

Artificial
Circle

-

Auto 0
Centering

-0.30- ] i ] ] ] i
-5,000u 0,000 5.000u 10,0000 15.000u 20,000u 25,0000 0,30 I
-0.30 o o d b o 0.30

ME‘E‘ == P! 4"9|J % axis ¥ axis W | B+ | % axis |Yaxs |
" Cursor 0 -1.0000 | 0,000 Lr|ray| Cursor 0][47.222m [ 64.026m |
By Hormalze Cursar 1| 23,9600 | 0,000 oy
LN
- 1 1 1
Reset C') None  Simple Pythagorea Welocity Plat Compatison
Smoothing WPF Phase Angle
(#pts) {mm/usec/fringe) (dea)
10 12 1012 80 100
B, 14 N 80_phanr 120

® 16 1.6 40 140
i e I A

%, F1s ) £16 207 160

1 20 b X a 180

i 40000 S
‘Windaw Correction Rotation Cantral Ftinge Jump Cantral
;}l 0.0000 J Add a Fringe
Show Table aw Subtract 3 Fringe
- i i i i i i
feselbiinges 0.000 5.000u 10,0000 15000y 20.000u 250004
ﬂ View Fringe Data -

ME@ Hﬂ MJ ¥ axis Y axis

Auto Zero Base Line

@ :) i Mﬁiﬂi Cugfjjng Cursar 0 | -1.000u -2.189m

Cursor 1| 2.760u 1,365
Delta's || 3.760u 1,368

| pone [ prINT | canceL |
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PDV Data Reduction

time shift (bins) frequency ( bins)

- E

i A
16 4| 2048
# o _TYPE map selector
time/slice Velocity/bin :—)Hamming ’J rainbow =
; ; b =}
et length  Time E
X Wave length =
excude Nyquist force freq bins :-Jl 512 10.24n ﬁava =2 =3
freguency? o power of 27 : . 'j‘ 1.550E-6 "‘Ve\onty -1000 -

[ pov Spectrogram.vi %
Signal Spectrogram
8.00E-2- 9,20k~ - —-100.236
6.00E-2- 8.50k-]
4.00E-2 2.00k-
w = |
< 200e-2- £ 750K
£ 2700k
£ 0.00E+0- 8
< 3 650k -
~2.00E-2- .00k o —"
-4.00E-2 5.50k-]
-6.00E-2—7 | | | | | | 4.76k-) ", 0 | | i i | | i 11717
-2000u 0.000 2000u 40000 6000u  BOODu  10.000u -15.900n 50000n 100.000n 150000n 200.000n 250000n 300.000n 350.000n 393.700n .
Time (s) Time (s)
Tme sl | EERw | Xaxis | Vous = g x]e @l | R R F
" Cursor0|  -15.740n 0.000 @ 0 26.257n 1928k | 45632
v e . Cursors to Screen SUEHY
Amplitude | i 20t Cursorl| 393700n |  34.000m Velocity (m/s) | ]y Save Speciogmml] | Cursord| 198366n 2296k | -48.810
ave spectrogram
deltas 409.440n 34.000m z|ezz .| deltas 173109n 367.299 3177
Power MHJ Draw Velocity C___#e)
Wicth (bins) 7|10
Spectrogram Settings Velocity
time-freq sampling settings Window settings dB On Contrast

Plot Mames (pick one) riid
" | | | i i | | i
POV ﬂ PDVVEr 111 -15.900n 50.000n  100.000n 150.000n 200.000n 250.000n 300.000n 350.000n 393.700n
pdv output =
50 mv PDV
o @ i sl | B e [ iew (Ve
Remove Basfine (bins) Re-Draw| | Cursor0 372.100n -37.842
AR}
] Velociry | 84|t 4T 5 () wezenCoy | Cumerl] 2770 0.000
Y, 344.320n 37,842

welocity removed zarato | 2,479k

Lack @ deltas
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Help Manual and Video Files

[ ¢ |8 (T ey 3 T [T
Bl ot Vew Fportes Took Hep

[ Down Load | Manual [[TTRTEE Questions & Answers | Trouble Shooting

Help Videos

Name Date modified Type
11/10/2009 8:34 PM Video Clip
11/10/2009 9:34 PM Video Clip
11/11/2009 7:37 PM Video Clip
11/11/2009 9:59 PM Video Clip
Chapter 1-1-4 Graph Operation Mode Palettempd  11/17/2009 9:06 PM Video Clip
Chapter 1-1-5 Scale & Offset Control Palettempd  11/18/2009 7:46 PM Video Clip
Chapter File Path Palette mp4 11/29/2009 3:28 PM Video Clip
Chapter 1. 1Dual Y Axis Switchmpd 11/18/2009 8:47 PM Video Clip
Chapter 1-1-9 PlotData’s Main Toolbar.mp4 11/29/2009 4:51 PM Video Clip
Chapter 1-2 File mp4 11/30/2009 4:21 PM. Video Clip
Chapter 1-3 History.mp4 12/1/2009 7:41 PM Video Clip
Chapter 1-4 Delta's mp4 12/1/2009 8:19 PM Video Clip
Chapter 2-1 Options.mp4 12/5/2009 10:57 AM Video Clip

b 5 s

PlotData Software i;z;gg: :;55 :;: ::::: ghhz
Real-Time Reduction and 12/62009 1:18 PM. Video Clip
Manipulation of Waveform Data 121912009 4:25 PM Video Clip
12/9/2009 9:23 AM Video Clip
Unique features include: 11/5/2009 2:51 PM Video Clip
109 4:20 PM Video Clip
» Simple operations /1/2010 7:06 PM Video Clip

* Real-time data manipulations

« Data changes are displayed instantly

« Control knob appears when smoothing
operation s invoked

* Smoothing operation is applied to the
waveform continuously

» Operators can perform multiple
operation on mulliple waveforms

» Results displayed in real-time

» Data acquisition and processing
routines are easily added
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: Obtaining PlotData

e Sandia- go to Sandia’s home page and search for
PlotData, down load

* Other government agencies- contact David
Wackerbarth, fill out form.

 Contract with Sandia- contact David Wackerbarth,
fill out form.

 All others- purchase from Valyn V.I.P Inc.

David Wackerbarth (505) 844-6198 dewacke@Sandia.gov
Weapon Controls Department
Sandia National Labs
P.O. Box 5800
Albuquerque New Mexico 87185-0348
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