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Presenter

= PhD Mechanical Engineering from MIT
» Part of the Luna team since 2011

= Projects:
= New sensor design, testing, and validation

= Temperature monitoring of battery packs
= Embedding sensors in composites for structural
testing

» Supports:
= Customer training and applications

= Product testing

Aida Rahim
Senior Applications Engineer
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Luna Innovations

» Founded 1990
= NASDAQ: LUNA

m Fiber-optic-based sensing,
measurement, testing and
control products for:

m Aerospace & Defense
= Automotive

» Communications

m Infrastructure

» Process control

m Security

m Silicon photonics

m Transportation

na Offices
/ Customer sites



Mission: Enhance the safety, security and connectivity of people...

Sensing &
Non-

Comms Test &
Photonic

Destructive Controls

Test

Aerospace, Automotive, Infrastructure Communications and Defense
Safety & Security, Process Control

. Enabling next generation high speed optical

- Enabling next generation designs in aerospace and _
networking through faster, better measurements

automotive through through better measurement
- Enhancing optical systems and instruments

- Protecting infrastructure and perimeters through : _ _ _
through high quality, precise control of light

smarter sensors and systems

- Enhancing process control & non-destructive testing
(NDT) with Terahertz technology
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Luna Innovations Portfolio

Measurement Systems and Sensors Optical Measurement and Control Systems

V) wna

=

B i85 0 © m

- ~~ =

HYPERION Polarization Measurement and Control

Lasers, Filters, Polarization Modules, Delay Lines, Detectors, etc.

Sensors
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Standard Electrical Sensing

Multiple Copper Wires Per Sensor

1

Sensors

- 2-3+ wires per sensor
- Multiple DAQs
- Low resolution
- Bulky, metallic wiring

7

Foil strain gages,

thermocouples, RTDs, etc.

Limited Data
(Low Sensor Count)

Selected
Sensor
Locations

Bulky Sensors and Susceptible to
Cabling Electromagnetic
, | Interference

2000 2500 3000 3500
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Fiber Optic Sensing

High-Speed Distributed Sensing

- Single optical fiber
 Static and dynamic

FOS/FBG

Interrogator Multiple Sensor Points Per Fiber measurements
- Long range (km’s)

- Easy to install

High-Definition Distributed Sensing

- Single optical fiber

« 1000’s of sensors
HD-FOS Distributed ‘Continuous’  Ultra-high spatial
interrogator 8 Measurements resolution

- Easy to install
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Fiber Optic Sensor Advantages

Works in harshest
environments

sty ¢

S

N

= Passive

* Immune to EM|
= Chemically inert
= Intrinsically safe

Can measure where you
need data

= Very small, low profile
(easy to embed)

= Lightweight
= Flexible
= Distributed

Provides more data,
more insight

= High-definition mapping
of strain/temperature

= Distributed sensing
over large areas
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Optical Distributed Sensor Interrogator (ODiSI)

r— — j High-definition fiber optic sensing (HD-FOS) for strain and temperature

Ultra-high spatial resolution
= Gage pitch (spacing) down to 0.65mm

E > i i
4 1000°s of sensing locations 1,500 sensor locations per meter of fiber

; per fiber Multi-channel system
= 1, 2,4 or 8 HD-FOS sensor channels
= Sensors up to 50 m in length each

. . «—— 1 to 50 —> -
ODiSI 6000 Series ooum NIST-traceable strain measurements

S Network connectivity with IEEE 1588 PTP
ensors

- Light, flexible fiber
(155 um)

- Static and quasi-

Easy-to-use software
= Sensor/gage configuration and

static applications management
. Strain and = Acquisition and data logging
temperature = Real-time 2D and 3D visualization
software
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Distributed Sensors Complement Discrete Sensors

Optical fiber bonded along edge of holes

Consider a composite coupon with
three holes drilled in the center

Fiber optic sensors are installed onto the 3 = \ $ /;L_ = _\E_
oil'gage

coupon along the edge of the holes - ‘ Holes
. . oad (g)
A standard foil gage is installed onto the — 1000 /
coupon on one end ol — 20 /.
= + foil gage
% 1mor‘55w\\
Loaded qs a cantilever o Foil gage
beam with data from — data
the highlighted fiber -;
shown
kAl

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
Position (inches)

High-Definition Fiber Optic Sensing (HD-FOS) allows users to capture data and events that
might be missed if only a few gages were available or not placed near event locations
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HD-FOS Addresses Key Challenges in Test and Evaluation

Material Joining &
Welding

e Smart Parts
FEA Model Verification (SHM)

Structural Testing

Manufacturing
Processes

] i
i i e * Verify adhesive
: ﬁlae!ZLarteeé\c/)i:gl/eTodel I ; \@ perfgrmance * Embedded sensing
geometries ' : - CTE mismatch effects for life Cycle mgt.
- Comprehensive = - Weld quality . g(e)tn;c?t?g:e damage
structural test data » Weld temperature .
- More complete strain - Measure structural - Post process residual * Real-time thermal or + Crack propagation
data integrity strain strain mapping - Structural integrity
\ )| ° Testto failure L )| Curing temperature . monitoring )
including failure * Weld temperature
mechanism
* Life cycle testing
- Fatigue testing
. Y, " )
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ODiSI Demonstration



Sensors

Strain Sensor Temperature Sensor

= Prepare: = Prepare: Clean
Abrade and the surface
gLer?Qcteh%r = Plan: Identify the
bonding sensor path

= Apply: Lay out
the sensor in its
intended path

an Affix: Hold down

= Plan: Identify
the sensor path

= Apply: Lay out
the sensor In

its intended sensor to surface
path using tape,

= Bond: Epoxy adhesive, or
the sensor in brackets

place

temperature sensor
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Complex Instrumented Articles

Ingress / Egress Protection i Processing Parameters -
i Temperature & Pressure

T Connector 150°C

\

Sensor body 300°C

Oven feedthrough: silicone rubber stopper,
glass wool

Image courtesy of Bally E: Small patch
Ribbon Mills, 2014 :: of pre-preg

. . Pressure feedthrough
Filament wind the sensors

W in the carbon fiber overwrap - E — :: Swagelok Compression
\\ ™ andinthe fiberglass outer shell * F Force (f / Fitting
ol ‘\\ ¢ l& ‘ — — N
¢ _ ! 4 Fiber
> Fiber guide ™ RS e v ﬁ
i ; ¥ Seal
o4 sensors by hand I piP XY >€2
Manufacturing by SCI o Bonded Length (L) :
AN EEE I NI NI N NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEEEWE SN EEEEEEEEEEEEEE NN NN NN NN NN EEEEEEEEEEENEEEEEEEEEEEEEEEnmmmna" LSS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEER L]
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System Components

Interrogator

Power
Source

Measure

RO -
e @ SENA SN

External Trigger Input

NASDAQ: LUNA
Luna Innovations Incorporated® 2020




System Components

Standoff Cable

LC/APC Connector

Remote Module
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System Components

Controller
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System Components

High-Definition Fiber Optic Strain Sensor

LUMNZ

LC/APC Connector

/

%

Sensor Key
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System Components

Instrumented AuminumBeam
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System Components

Fully Assembled Test Set-Up
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System Components
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ODiSI Software — Main Interface

. Lau nCh the SOftware = Bt = 10:29AM 3%
by double-clicking the | | JNA  ovist 6108 +iome] oo som07es
“OD6” icon on the
d es kto p ratus: Aeadly Directory | ODiSI Test Home Browse

. |t Wi | | ta ke a feW Sensor Properties | Sensor Plot Gage Plot
Measurement Mode: HD Standard Length -~ Gage Pitch:| 2.6 mm - Performance Mode: | Full Optimization - Manage Sensors

S eC O n d S to CO m p | ete Measurement Rate Per Channel: 62.50 Hz
i n i t i a | i Zat i O n Test Configuration Status Detected Sensors

Channel Sensor Remote Sensor Info
Module

m Once the initialization L dentiying.. Standard -
is complete, the user -
will be able to change .-
settings, view .-
sensors, or collect
data

Loaded Test Configuration: NONE LOADED
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ODiSI Software — Manage Files

iSI 6104

Delete Configuration

Exit
Status: Ready

Sensor Properties | Sensor Plot Gage Plot

Measurement Mode:  HD Standard Length

Test Configuration

Channel Sensor

10:31AM I

= @3 =

V| Save test data to file:
Test Name | ODiSI 6000 Test
Notes

Directory ODiS| Test Home Browse

Loaded Test Configuration: NONE LOADED

- Gage Pitch:| 2.6 mm - Performance Mode: | Full Optimization - Manage Sensors

Measurement Rate Per Channel: 62.50 Hz

Status Detected Sensors
Remote
Module Sensor Info
Identifying... Standard -

No remote module connected = =

No remote module connected -- -

No remote module connected -- -

©O OO ©O

NASDAQ: LUNA

Luna Innovations Incorporated® 2020




ODiSI Software - Configurations

= Save and load
configurations

= Configurations
remember user
preferences such as
operating mode or
trigger options

10:31AM It

= B3 =

V| Save test data to file:
e piSI 6104  t1cst Name  ODISI 6000 Test

Save Configurati
Default Configuration... Notes

Delete Configuration
Exit Directory ODiSI Test Home Browse

Status: Ready

Loaded Test Configuration: NONE LOADED

Sensor Properties | Sensor Plot Gage Plot

Measurement Mode:  HD Standard Length -~ Gage Pitch:| 2.6 mm - Performance Mode: Full Optimization - Manage Sensors

Measurement Rate Per Channel: 62.50 Hz

Test Configuration Status Detected Sensors
Channel Sensor Remote Sensor Info
Module
1 - Identifying. . Standard - (4]
2 - No remote module connected g’ﬁ
3 - No remote module connected éﬂﬁ
4 - No remote module connected gﬁ
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ODiSI Software — Moving Files

10:31AM It

= B3 =

Fi'k% Tools Help
ExportFiles to External Drive
Import Files from External Drive

V' Save test data to file:
iSI 6104  testname ODISI 6000 Test

Notes

= Export to, or import
from, an external

Directory ODiSI Test Home Browse

Status: Ready

d I | ve (U S B or C D) Loaded Test Configuration: NONE LOADED

Sensor Properties = Sensor Plot = Gage Plot

Measurement Mode: = HD Standard Length - Gage Pitch: 2.6 mm - Performance Mode:  Full Optimization - Manage Sensors

Measurement Rate Per Channel: 62.50 Hz

Detected Sensors

Test Configuration Status
Channel Sensor Remote Sensor Info
Module
1 - Identifying... Standard - (4
2 - No remote module connected - - 0
3 -- No remote module connected - - O
4 -- No remote module connected - - O
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ODiSI Software - Interact with Test Data

File Togls Help
Generate Test Data TSV Files
Play Back Test Data

Update Feature Keys U Disl 6104

Time Synchronization Settings

V| Save test data to file:
Test Name | ODiSI 6000 Test
Notes

Directory ODiS| Test Home

Status: Ready

Loaded Test Configuration: NONE LOADED
Sensor Properties | Sensor Plot Gage Plot

Measurement Mode: HD Standard Length -~ Gage Pitch:| 2.6 mm -

Measurement Rate Per Channel:

Test Configuration Status
Channel Sensor
1 - Identifying...
2 - No remote module connected
3 - No remote module connected
4 - No remote module connected

Performance Mode: | Full Optimization

10:32AM It

= @3 =

Browse

Manage Sensors

Detected Sensors

Remote
Module

Standard

Sensor Info

©O OO ©O
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ODiSI Software — Generate Test Data TSV

File Togls Help
Generate Test Data TSV Files

= @3 =

10:32 AM i

V| Save test data to file:
| )DiSI 6104  tcst Name| ODiSI 6000 Test

. CO nvert Notes
m e a S u re m e n t d a t a status: Ready Directory 0ODiSI Test Home Browse

fro m b | n a ry d ata fl | eS R o Loaded Test Configuration: NONE LOADED
into human readable

Measurement Mode: HD Standard Length -~ Gage Pitch:| 2.6 mm - Performance Mode: | Full Optimization - Manage Sensors
ta b'de | I m Ited data Measurement Rate Per Channel:ﬂ
. Test Configuration Status Detected Sensors
fl | e S Channel Sensor :nemote Sensor Info
odule

m TSV files can be Lo dertifying.. Standard -
open ed in Excel , 2 - No remote module connected
Matlab, Python, 3 - No remote mod connected
I_a bV| ew 4 - No remote module connected
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ODiSI Software - Play Back Test Data

10:32AM It

= B3 =

V| Save test data to file:
)DiSI 6104  tcstname ODISI 6000 Test

= Run through a test
t h at h a S a | re a dy b e e n status: Ready Directory ODiSI Test Home Browse
C O m p | ete d Loaded Test Configuration: NONE LOADED

PlayBack Test Data

Sensor Properties | Sensor Plot Gage Plot

. J u m p to a ny po I nt Measurement Mode:  HD Standard Length - Gage Pitch:| 2.6 mm - Performance Mode: Full Optimization

Measurement Rate Per Channel: 62.50 Hz

d u r I n g t h e d ata S et Test Configuration Status Detected Sensors

Remote
Channel Sensor Module

. Cha nge pl aybaCk 1 - Identifying... Standard -
S p e e d 2 = No remote module connected

- Manage Sensors

Sensor Info

M N
v v

3 - No remote module connected éﬂﬁ
4 -- No remote module connected gﬁ
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ODiSI Software — Help

10:32 AM i

File Tools Filp =@ =

Documentation

V| Save test data to file:

Send us Feedback 1
| Update DiSI 6104  1est Name| ODiSI 6000 Test

About

» Look at new features

Directory ODiS| Test Home Browse

Ref ’ '
Status: Read
. e e r to U S e r S ats: ready Loaded Test Configuration: NONE LOADED
G u I d eS Sensor Properties | Sensor Plot Gage Plot

Measurement Mode: HD Standard Length -~ Gage Pitch:| 2.6 mm - Performance Mode: | Full Optimization - Manage Sensors
. S e n d fee d b a C k to Measurement Rate Per Channel: 62.50 Hz
L u n a Test Configuration Status Detected Sensors
Channel Sensor LErees Sensor Info
Module
1 - Identifying... Standard - (4
2 - No remote module connected -- - 0
3 - No remote module connected -- - O
4 - No remote module connected -- - O
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ODiSI Software — Navigate Software Main Tabs

File Tools Help o= @3 12:112PM {i%

= Gage Plot: LUN/X  ©pist 6108  reciname. ons sono e
Measurement vs

T . Directory ODiSI Test Home Browse
II I 'e Status: Ready N

B S e n S O r P | Ot : Sensor Properties = Sensor Plot Gage Plot

Measurement Mode: | HD Standard Length -  Gage Pitch: 2.6 mm -~ Performance Mode: Full Optimization > Manage Sensors

M e a S u re m e nt VS Measurement Rate Per Channel: 62.50 Hz
I_ e n gt h Test Configuration Status Detected Sensors

Remote
Channel Sensor Module Sensor Info

Loaded Test Configuration: NONE LOADED

m Sensor - SBanins] = o
P ro p e rt I eS 2 - No remote module connected = - o
Displays status . ——— o o
of the system, o o -
channels,

Sensors, access
settings
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ODiSI Software — Navigate Software Main Tabs

v Save test data to file:
Ll |N /\( ODISI 6104  restname| oist 6000 Test
Notes

Directory ODiSI Test Home Browse
Status: Ready

» Gage Plot: ———
Measurement vs

.
[Ime : =
v Save test data to file: 50
LUN/X  opist 6108  reciname oosicoos res
Notes

. e I I S O ’ | O Directory | ODiSI Test Home Browse
. Status: Ready

Loaded Test Configuration: NONE LOADED

Ivl e a S re m e n t VS Sensor Properties | SensofPlot | Gage Plot o
I I 100
£¥ Measurement Mode: Gage Pitch

Loaded Test Configuration: NONE LOADED

Fit Plot

100 200

) e

Measurement Rate Per Channel.

Channel 1 Channel 2 R 8
. w0 tme ()

20

» Sensor |
Properties: R I e R i
Displays status : | I
of the system, Sensor Plot
channels, B
SENsors, acCess : -

3 No remote module connected (4

S e t t I n g S 4@ = No remote module connected n - o

Loaded Test Configuration: NONE LOADED

Sensor Properties  Sensor Plot  Gage Piot

:
H

1o} £3 Measurement Mode: HD Standard Length -  Gage Pitch: 2.6mm -  Performance Mode: Full Optimization - Manage Sensors

Measurement Rate Per Channel: 62.50 Hz

Sensor Properties
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ODiSI Software - Settings

File Tools Help = B3 = 12:13PM 3%

V| Save test data to file:

a Adjust Channel LUN[A( ODiSI 6104  test Name ODISI 6000 Test

Notes

S ett I n gs y Directory ODiSI Test Home Browse

Status: Ready

. N : S
St rea m I n g Loaded Test Configuration: NONE LOADED
. Sensor Properties = Sensor Plot Gage Plot
Properties,

' Measurement Mode: HD Standard Length -  Gage Pitch: 2.6 mm -~ Performance Mode: Full Optimization < Manage Sensors
Tr I gge r S ett I n gs y / Measurement Rate Per Channel: 62.50 Hz
St r a i n O r Test Configuration Status Detected Sensors
Remote
Channel Sensor Module Sensor Info

Temperature . — Standard -
S ett i n gs ] a n d ) - No remote module connected
S a m p | I n g Ra te 3 s No remote module connected

62

4 -- No remote module connected
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ODiSI Software - Select Operational Mode

= Measurement
Mode: Standard
(up to 20 m
Sensor) or
Extended (up to
50 m sensor)

» Gage Pitch: select
0.65mm for high
strain gradients

m Performance
Mode:
= Full
Optimization
for highest
quality data

= Maximum
Rate for
fastest rate

Status: Ready

Sensor Properties = Sensor Plot Gage Plot

V| Save test data to file:

LUN/\— ODiSI 6104  1cstName  ODiSI 6000 Test

Notes

B Directory ODiSI Test Home

Loaded Test Configuration: NONE LOADED

Browse

Measurement Mode: HD Standard Length -

Gage Pitch: | 2.6 mm ~ Performance Mode: | Full Optimization

Manage Sensors

Test Configuration

Channel Sensor

1

2

3

Measurement Rate Per Channel: 62.50 Hz

Status

Identifying...

No remote module connected

No remote module connected

No remote module connected

Detected Sensors

Remote

Module Sensor Info

Standard --
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ODiSI Software - Install Sensor Key

Each sensor has
a unique key that
enables the
system to
automatically
recognize the
connected fiber

Sensor keys can
be Installed,
Uninstalled,
Deleted,
Renamed

Once a sensor is
plugged into the
remote module,
the system will
automatically
recognize the
sensor

File Tools Help
v Save test data to file:
I I INI« ODiSI 6104  1cctname  ODiSI 6000 Test

Notes

Directory QODiSI Test Home

Status: Ready
Loaded Test Configuration: NONE LOADED

Sensor Properties = Sensor Plot Gage Plot

J  Measurement Mode: HD Standard Length - Gage Pitch: 1.3 mm - Performance Mode: Full Optimization

Measurement Rate Per Channel: 31.25 Hz

Test Configuration Status
Channel Sensor
1 = Identified
2 -~ No remote module connected
3 - No remote module connected
4 As No remote module connected

Browse

——l Manage Sensors

Detected Sensors

Remote

Module Sensor Info

FS02019LUNA008688

Standard (5 63 m, Strain)
[Add the identified sensor to the

0o

2 Y
&

2
é.g‘ ’
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ODiSI Software — Run Test

v Save test data to file:

= Tare: Zero out
measu rements LUNA ODisl 6104 TestName; ODiS! 6000 Test

b efo re te St Sta rt Directory ODiSI Test Home Browse

Status: Ready

Notes

Loaded Test Configuration: NONE LOADED

. A r m : P re p a re Sensor Properties = Sensor Plot Gage Plot
system for logging € Chamnel:1 - view Gages

Fit Plot Gage Pitch: 1.3 mm

a Sta rt Sta rt — © Channel 1: FS02019LUNA00B688
|Ogg|ng data Tare name:
X Cancel ‘ ¢ OK

‘ Demo|
m Select gages to -
display in Gage N -

Sa\ﬁe Tare
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ODiSI Software — Touch-to-Locate

ODisI &

File Tools Help

LU NN ODiSI 6104 v Save test data to file:
Arm

Test Name ODiSI 6000 Test

= |dentify specific
ga ges Of I nte re St Status: Ready Z:::sto ODiSI Test Home Browse
u S I n g fre eze S p ray Sensor Properties = Sensor Plot Gage Plot ’ w
O r S O | d e rl n g I ro n Q Channel: 1 - Hide Gages Rekey - > Save Tare tare ~ Delete Tare
S et tO I ow New Gage Gage Name Location (m) *

¥
1 Start 0.08000 ==
Name 2 End 1.27405
3
Location (m) 0.22040
Touch to Locate Start
Add Gage
Fit Plot Gage Pitch: 2.6 mm
@) Channel 1: FS2020CUSTOM_200360159_1588607050
- 200
8
H
i o o . e e L s e IV e
£ | i
Z
200
-400
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ODiSI Software - Start Test

v
LUN/X opist 6108 e wame | e

O D I S p | ay Stra | n VS Bisarm Start Notes | Cantilever deflection

Directory | ODisSI Test Home
I_e n gt h Status: Armed: waiting for start trigger

Sensor Plot | Gage Plot

Loaded Test Configuration: NOME LOADED

Q Measurement Mode: HD Standard Length Gage Pitch: 1.3 mm Measurement Rate Per Channel; 31.3 Hz

Fit Plots || Multiple Plots -

Channel 1: FS02019LUNAQDB68S Channel 2
(tare: Demo) 200
200 b
_5 z w0}
% 100 g [
4 Eoof
e 2
e £ i
E 00 [ & 100 3
209 i 3 3 i : 2 i 3 3 i E
benigth [ i length [m)
Channel 3 Channel 4
200 - 200 -
£ w00} g wol
£ i
E ]
ER 5 g YF
3 3 |
& -wof & w0l
g 1 2 3 P 5 Lk 1 2 3 A s
lengths (mi} Iength (m)
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ODiSI Software — Sensor Plot

» Display Strain vs
Length

» Monitor entire
sensor throughout
test

oDisI 6104

Stop

Status: Running test

B

Sensor Plot  Gage Plot
Q Measurement Mode: HD Standard Length
Fit Plots | Single Plot

1000

Instrumented Aluminum Beam

Strain (microstraing

0.1

v

Test r-.Iame| Webinar_demo
Notes | Cantilever deflection

Directory | ODisI Test Home

Loaded Test Configuration: NOME LOADED

Gage Pitch: 1.3 mm Measurement Rate Per Channel;

31.3 Hz

All channels

+ Ch 1: F502019LUNACOBGEE

05
tength (m)
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ODiSI Software -

Gage Plot

» Display Strain vs
Time

= Monitor individual
gages over time

File Help

LNA ODiSI 6104

Stop

Status: Running test N

Sensor Plot Gage Plot

~ Sensor FS02019LUNAO0B6B8
Start 0.08m
End 0.613m
Gage 1 0.1476m
Gage 2 0.3283m
Gage 3 0.4037m
Gage 4 0.5818m
» All Gages

= e o o=

Test Name = Webinar_demo

Notes Cantilever deflection

Directory 0ODiSI Test Home

Loaded Test Configuration: NONE LOADED

Fit Plot

FL)

time (5]

- 1000

[(TILT LR IS
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ODiSI Software — Play Back Logged Data

Notes Cantilever deflection

= Run through a test
that has already been Wy | % % o cosTerion

con |p| eted 20201116 17:21:00368786 St startindex_ | 1 LR Sctendindex ) 1455 .| Reset | 5020.11.16 17:21:44.405980 of 2020-11-16 17:21:58.525064

LUN A oDisI Player Test name _Webinar_demc
L]

1,102 |of 1,455

. Jump to any pOInt Sensor Plot | Gage Plot |
d U rl n g th e d ata S et Q Gage Pitch: 1.3 mm Measurement Rate Per Channel: 31.3 Hz

Fit Plots | Multiple Plots -

= Change playback
S p e ed . Channel lzuFaSrg?gleali_;J}NAOOBGBB

Strain {microstrain)
|
|
|
|
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ODiSI Software - Convert to TSV

v Save test data to file:
L ' ODisI 6104 Test Name | Webinar_demo
= Convert b

Arm

Select Test Data Files b
measurement oo koo
I Di t = Test N Mot Date (UTC) Si
. B 'oensi5| 23::;% Test = 232%-11-12 18:36:53.355 “ 2.82 MB
data from binary .
d ata fl | es | n.to ensey Webinar_demo Cantilever deflection 2020-11-16 17:20:09.147 2.84MB |
oo élsors

human readable
tab-delimited [
data files

kO Qo o
= TSV flles can be Diref::-tggnest Home "ﬁiﬂiﬂiﬁf?ame z:tﬁ:ﬂeverdeflection gg;%-{ﬂ?enzc-ug 147 e 2.84 MB -
opened in Excel, - ] o | ©
Matlab, Python, o
LabView
| Save Close
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ODiSI Data Analysis

. . 1 s l R [clol e r e[ n] 1] 3 K
m Strain or temperature data is 1 Testrame wetir_cemo
. . . :! INutes: Cantilever deflection
3 |Product: ODisl 6104
recorded in a 2-dimensional o e 00 14700
. . 5 |Timezone: uTCc+0
matrix where each row is a o e opstbonouare  Hleader
ile Version: H
I I E :System Serial Number: SIERRA I nfO m at Ion
separate scan in time and each [ & ggensean
: 1 10 |Hardware Version: 1
column is a location along the | fmaevesn L7 sayznmn
| 12 |FPGA Version: v7.3.2-01016-rc1 (09/11/2020)
13 |Measurement Rate Per Channel: 31.25 Hz
Sensor | 14 |Gage Pitch (mm): 13
| 15 |Standof Cable Length (m): 50
! N ! | 16 |Temperature offset: 0
= Tab delimited data files can be |7 eemmevee Fu Ozt
. | 18 |Spatial Average Window Size (gages): 0
rea d I nto EXC e I M at | a b | 19 |Temporal Average Window Size (gages): 0 . .
P h . ’ % _gﬁg;rellfxlame‘ FS02019L UNAODB6ES : Loca tl oninm ete rs
yt on La bVl ew etC 22 |sensor Serial Number: FS02019LUNAODSEBS
! ! ' | 23 |Sensor Part Number: HDS01L C220P along the Sensor
| 24 |Sensor Type: Strain
25 |Units: microstrain
[ 26 |x-axis units: m Tare Values
| 27 |Length (m): 0.628731
| 28 |Patch cord length (m): 0
| 29 |Key name:
| 30 [Tare name: Demo
31
| 32 |Gaoge/segment name Stat End Gaoe 1 Gage 2 Gaoe 3 Gaae 4 All Gages[0] AlNGages[1] |All Gi
| 33 [Tare strain 03 -17.6 325 -10.8 -32.2 -52.2 0.3 0.7
3 X-AXIS 0.08 0.61_3 0.1476 0.32_83 0.4037 0.58_18 0.08 0.0%3 |
13- 2100 a6 measurement strain 6 4.4 0.3 28 -1.4 8.1 6 11
20-11-16 17:21:00.40879 measurement strain Tiali] 0.6 1.5 8.3 3.3 -1.5 7.7 12|
2020-11-16 17:21:00.443781 measurement strain 9.3 1.9 1.2 1.3 45 9.1 9.3 Tl
2020-11-16 17:21:00.488791 measurement strain 4 5.9 =il 2.7 4.7 8.2 4 14
TI m e 2020-11-16 17:21:00.528776 measurement strain | 11.5 3.5 0 4.1 3.2, 0.2 1la 48
2020-11-16 17:21:00.568786 measurement strain | 10.6 3.3 4.4 7.5] 1.7 2.5
20-11-16 17:21:00.60877, measurement strain 2.5 2.7 0.8 7.1 5.3 -2.6 TeSt Data
S measiramant atrain 4 2a nes 27 -2 T
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3D Data Visualization

= Display data as ® i
color map over

test article image

O r 3 D m O d e | Connect Disconnect

Fit

Tiefec]

Date : 201809-14
Py
< > I1 >
|
—  fpsl
150.0
104.2
58.4
126 —— - 1
e -100.0
-79.0
800 12878 2515.2
688.8 1906.4 31240
Length{mm)
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Summary: How to Use an ODiSI

N sl 8 e
sensor onto a

test article LUN/\ opist 6104

m Use the ODiSI
Sof‘twa re -to Status: Running test
| d e nt I fy ga ges Of Sensor Plot  Gage Plot

i nte rest £ Measurement Mode: HD Standard Length Gage Pitch: 0.65 mm Standoff Length: 50 m

= Select data

logging |

parameters -
Log data during !

a test and/or

stream to a ' ~ . | |

network location |

= Play back data | | | L
post-test

Directory ODiSI Test Home

Measurement Rate Per Channel: 125.0 Hz

Fit Plots  Single Plot
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Fiber Sensing Advantages

Luna’s high-definition fiber optic sensing solution
allows materials, structures and systems to be
seen like never before:

» Instrument complex geometries to validate
models

» Embed fiber sensors in composite structures
and monitor structural health and aging

» Provide feedback control for manufacturing
processes

m Create smart parts through sensor integration

» Implement predictive maintenance through
embedded sensors
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Learn More

m Luna’s Website:
= https://www.lunainc.com

= ODiSI 6000 web page:
= https://lunainc.com/product/odisi-6000-series

m ODiSI 6000 Data Sheet:

= https://lunainc.com/sites/detault/files/assets/files/data-
sheet/LUNA-ODiSI-6000-Data-Sheet.pdf

m ODiSI 6000 User’s Guide:

= hitps://lunainc.com/sites/default/files/assets/files/resource-
library/0ODiS19%,2061009%20User%20Guide. pdf
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https://www.lunainc.com/
https://lunainc.com/product/odisi-6000-series
https://lunainc.com/sites/default/files/assets/files/data-sheet/LUNA-ODiSI-6000-Data-Sheet.pdf
https://lunainc.com/sites/default/files/assets/files/resource-library/ODiSI%206100%20User%20Guide.pdf

Thank you! Questions?

Q&A

https://lunainc.com/events/learn-luna-explainer-webinar-series
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