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Different Environment- Production @Es.

= Sandia National Laboratories- R&D Laboratory
= Not real production environment
= Software Developers are the users of the software

=  Production Factory
= Speed
= Repeatability
= Production line- Deadlines
= Reliability, Maintainability, and Supportability of the Systems

.,




Complexity of Phantom(PCC) HSV Software e e
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Complexity of VIC 2D- Commercial DIC Software ) i,

Disadvantages

PR S — ' = Long time to track a full
~ run of a unit(about 8
hours)

= No easy way to save ROI

= Must convert .cine to
Liff

= Manually Save Tracked
data to file

= No Batch Mode!




Camera and Light Dome Mount + Fixture.

ITEM NO. |PART NUMBER DESCRIPTION QTY.
1 2020 X 40 All Memeber are 40" 2
2 2020 X 30 All Memeber are 30" 1
3 8020-4138 14
4 8020-6424 3
5 8020-6850 6
6 8020-2753 1
7 2020 X 8 AllMemeber are 8" 2
8 8020-4125 2
10 8020-2568 All Memeber are 18" 2
1 1/4-20 Screws Lots 222

UNLESS OTHERWISE SPECIFED:
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Camera and Light Dome Mount + Fixture. ] R
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Speckle Track Software

Sandia
National
Laboratories

Speckle Track KC.vi

File System Help

Open Movie
(*.cine)

2

@\ Video Selected: 20hz_holdPa

Open ROI

from Binary

Save ROT
to Binary

Run Analysis

Abort Track

640:480 1.10X 8-bit image 6  (0,0)

Pixel

ac

Currentlmage

5040 Exit

28

D | | | D
4640 4700 4800 4900 5000

Window Size

vl
5440

Area05-u
Area05-v
Area06-u
Area 06-v

| DIC Results

Frame Number 4]

V
du/dx
dv/dx (Rotation)

e
y.c
uc
ve

fc H

Batch Directory

Subsets

Area 0l
Area02
Area 03
Area 04

Area 05
Area 06

%
Select Batch Select Files
Directory / Folders
Directories

Run Batch

[

8 /25



Two Different Testers




NI TestStand - Sequencer "
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Certified Tester Architecture(CTA) @&

HSV_TEST-101  Tester Control Program, H5V_TEST

ester
Z:-::El:IJti"."E ‘ Maln M'Er'lu I_

Available Parts
Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6




Initializing/Setup

| SOSRE.ini - Notepad

BN (E =S
File Edit Format View Help

|[[Test Description] -
Test Description = SOSRE =

[Paths]

pDataFolder = C:\Test Results

Cine =

DIC Results Folder =

curveGenerationCode = C:\Tester‘\AM-Executive\Tester Toolbox'SNL_Se
curveGenerationCode Settings =

ASC Code = C:\Tester‘\AM-Executive\Tester Toolbox'\SNL_Seqg'MatLab‘as
ASC Code settings = C:\Tester‘\AM-Executive‘\Tester Toolbox\SNL_Seq’
Temp ASC Data Folder = “W\LT6035496%ASCFileshare'\For HSV

TDMS Data Path =

PassFail code = C:‘\Tester‘\aM-Executive\Tester Toolbox'sNL_segiMatL|=
PassFail Code Settings =

Feature Recognition Code = C:\Tester‘AM-Executive\Tester Toolbox\s
The Closer Code = C:\Tester‘AM-Executive'Tester Toolbox%SNL_Seq'Ma
Phantom 5TG File = C:‘\Programbata'Phantom\744%14020. st
PhantomPConDl] = C:\Tester‘\AM-Executive\Tester Too1box%SNL_Seq\Pha
PhantomPFileDl] = C:\Tester‘AM-Executive\Tester Toolbox'SNL_SeqiFPh
cfgrile = C:\Tester’amM2A1503 I5L Settings Files‘\SOSRE. ini

ROI Path = C:\Tester \AM2A1503\IsL \Settings Files\subset_defs_RE.tTx
Master Cine Path = C:\Tester'AM2al503\IsL\Settings Files‘MasterIsL

[Camera Number and Save Range]
Camera Number = "0"
Maxsavevalue = "18050"
Minsavevalue = "-100"

[Lens settings]
HomeFocusPosition = -2600
FocalLength = 943

Fstop = 4617991057905706598

[DIC Settings]

ROIL size = 19

sigma Threshold = .07

Sigma Jump Limit = .02
correlation Criterion = ZNNSD
Search wWindow = 0

[Cine Parameters]
Imwidth = "896"
ImHeight = "400"
FrameRate = "10000"
Exposure = "50000"
EDRExposure = "0"
Imbelay = "0"
PTFrames = "19000"
ImCount = "65776"

syncImaging = "SYNC_INTERNAL™

[ Setup (0)

= Main (&)
{3 Get Path For Config File
{3 Read Corfig File
{3 Check ASC Temp Location
{3 Get CTA Path For Data Folder
:ﬂ Replace Test Code with Test Description in File path
{3 Create Data Folder
<End Group:>




Camera Control k=N

: @ Setup (0)
= Live Image and Test 5 Main )

: : 13 Initialize Camera !
DESCI’IptIOﬂ are {3 Load Settings to Camera )
provided g;ﬂﬁﬁﬁ ) |

z ording j
= In this state the Camera it :
waits fOr a t”gger ggnnﬁg:ured[ﬁine for Download j
ownloa j

supplied from the main <End Group>

= Cleanup (1)
teSter {3 Destroy Camera Cine Handle )

...........................................................................................................................................




Camera Control Software
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Registration to Adjust ROI’s )

= Need to adjust ROI’s
due to variability inunit ;o o0
position e —

........ {30penMatlab
= Matlabs Registration {3 Open DICe Subset_def b
] {3 Feature Recognition
out puts the change in: §3 The Closer
{3 Adjust ROl and Move to DataFolder
X, Y, scale, and theta. <End Group>
. . . . = Cleanup (1)
= This information is 15 Close Matizb
sufficient to get the e

ROI’s to fall into the
region of speckle




Check Cine File

= Plays back the cine and
checks for errors

= Checks to see if unit has
vibrated

= Checked to make sure
cine opens and plays

Setup (0)
= Main (3)
13 Open Cine

13 Play Cine
13 Select Ref Image

:ﬂ Updt Cfg- Quick Check

.......................................................................

<End Group=

= Cleanup (1)
133 Destroy Quick Check Cine Handle
<End Group>




Move ASC File and ASC Analysis )

Setup (1)
= Moves ASC data from EMan{)
e .I3Move and Rename ASCresuts
acquisition PC to Data S G
Analysis PC Cleanup ()
= Extracts Parameters
and writes them to a Setup (0)
: i EHMaing3
file to be Iatgr limit . 30penMatlab
checked against. §5§ Calling ASC Code
{3 The Closer
<End Group:
= Cleanup (1)
{5 Close Matlab
<End Group:




ASC Parameter Extraction Method @z

1. Extract Impacts from Accelerometer Signature
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2. Calculate Parameters from Voltage Rise/Fall times and Impact Locations

=N

—
th

ms)

Event Timing (

i

=
<

EmE
|susfassnasnns. meESggngatanat bl e | [ @ Drive Cock Outer (4 =13.7 me, ¢ =0.3)

..........

....................

© - Drive Cock Inner (4 =115 me, o =0.1)
@ Drive Return (i =5.8 ms, o =0.2)
o -Gate Cock (T 1o I) (n =0.7 me, o =0.0)
@ Cate Return (O to ©) (4 =3.9 me, o =0.1)

i | H
500 1000 1500

3. Calculate Population Statistics for each Signal Type
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Digital Image Correlation (DIC) ) B,

= Utilizing Both

Correlated Solutions Sctup )
= Main (&)

DIC COde and Sa ndia’S :m-l:lpeﬂ Image and Get 1st Frame

DICe code {3 Select Reference Image
ﬂﬂreate amay and configure DIC
:Hﬁﬂah'zing

{34 Save Results to CSV
{3 Save RO picture
<End Group=

..................................................................................................................................

<End Group=




Curve Generation ) =,

= Takes Data from Pixels
vs frame rate into more
usable engineering data

= Converts to Angle vs . {3 Open Matlab

Time, Velocity vs Time, 8 Select DIC or DICE (Defaut DIC)
and Acceleration vs Time

Setup (0)

{3 Calling Curve Generation
13 The Closer

<End Group:

= Cleanup (1)

13 Close Matlab

<End Group:




Acceptance Criteria Extraction B

e Gate Static Cocking Time
® Gate Energized Hard Stop Time
® Gate Energized Settle Time
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Limits Checking — For Other Mechanism (@) &,
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Conclusions ) e

= DICis automatable for complex mechanisms and tests

= Under optimized setup DIC can provide robust and repeatable
tacking

= Provides high fidelity useful data to validate models

= Provide other detailed information as to a mechanisms
functionality

= Can aid in detection of mechanical abnormalities




Questions?? ) s,

Scott Walkington Miguel Palaviccin
swalkin@sandia.gov = mpalavi@sandia.gov
1-505-284-9331 1-505-845-9963

Alvaro Cruz-Cabrera
aacruzc@sandia.gov

1-505-845-2024




