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Abstract

The TechNote describes how to perform optical strain measurement with HBM Fiber Sensing Interrogators type FS22SI
and FS22Dl in catman.

Requirements:
e catman Version 4.1 or higher
e EasyOptics module for catman
e HBM FiberSensing Interrogator type FS22SI and FS22DI

Step by Step description

Step 1: Preparation
o Start catman
o Activate “EasyOptics” add on module in the general options (only first time needed)

Options: System->Program functions X
System A : : 3 8
Using these options you may enable or disable advanced functions.
[& Program functions Base modules (always available)
Safed .
B Sfety V] Online computations Channel check
({4 Data storage : o
3 Folders Limit value/event monitoring V| Data overview (DataView) in DAQ mode as well
Program start V| Edit sensor database v|Di functions ( d terminal, ication logging)
% Shorteuts Allow editing of saved data in DataViewer.
B o
Additional modules (part of catmanAP or additional license required)
Channels and sensors S :
v|EasyMath (mathematical analysis of test data)
B DAQ channels V| AutoSequences (autoratic repetition of DAQ or analysis steps)
Ch | list: - £
?} e V] EasySeript (programming of functions with YBA Script)
Sensors
V|EasyPlan (preparation of measurements without hardware connected)
@ Zerobalance
B 220 EasyVideocam (video recording during measurement)
R o~ Additional modules (additional license required)
Yisualization 2
EasyRoadload {(autonomous data recording with MGCplus, support for Kistler RoaDyn wheel force transducers)
Panels . ” . . :
[ I vIEasyOntics (measurements with ontical strain gages¥ I
User interface ¥
Developer ¥
Help on options Reset to default settings oK Cancel
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TECH NOTE — Optical strain measurement in catman HBM

o In hardware options choose “Optical interrogators” as device type and enter IP address of your interrogator for

device scan

Prepare a new DAQ project X
~Search device types ~Search ports

7] Quanturm¥/SomatxR QuantumX/SomatxR - use device Scan range for TCP/IP device scan

[ImMGCplus manager e.9.192.165.169.2,3,10-15;192.168.240.3,4....

] o 1 —

Elpvix [V] Ethernet (TCP/IP, UDP) 10.0.0.150 E|

_lespresso S ernatively you may choose subnets of your computer or

O DA uss Alternativel h brets of t

[ Spiders Serial (COM1, COM2) the most recently used addresses from the list,

Clear history

["1ompa1 Printer port (LPT1)

o

. 6 . FireWire
CANHEADdirect USE Dongle

More information on TCP/IP scan range

[Isomat eDAQ
TCE preview only

what is TCE preview?

0K Cancel

Help Options @

Step 2: Setup new project
o In catman navigation window click on Measure->New:

n catmandP Yersion 4.1

m Resume my last session

Continue working with devices, sensor settings,
g visualizations etc, lastin use
Cantinue

Select device type, interface and additional hardvware options.

."k] Start a new DAQ project (Optical interrogators)

=

By

Info

Load an existing DAQ project

A project containg the complete device configuration, DAQ and
storage settings, wisualizations, events

-
oy

Open )
Demo projects
Prepare a new DAQ project without connected devicez

You can select and save the settings to be used later on: dewvice, channel
configuration, sensors, visualization and DAQ jobs

D

i

Ciffline

HBM

oK e
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TECH NOTE — Optical strain measurement in catman HBM

o Result: catman connects to the interrogator, reads the configuration and automatically displays available
channels and measured wavelength. Each channel corresponds to one sensor (peak). Like this you quickly get
an overview how many sensors have been detected and you receive first diagnostic information.

For each channel automatically a calculation channel is generated to convert the measured wavelength into

strain:
= catmanAP V410 o @lbR
“ DAQchannels | DAQjobs  Visualization  DataViewer  Sensordatabase  Optical functions & A Analyze measurement data [ Window - (@) Help ~
b _iRename g ) % La) {4 Adaptation @ o A Edit 214 || [ Device setup...
-7 sample ~ & (2 Edit K Delete 4 )
stat || Adtive Display || Configure TEDS Sensor o Bxecute || Create Special || [f] New scan
|||y tive update - | - fijter Il =~ - Bovww H ~ -5 Awliary channel ||~ -
\ | r| | gator
Configure DAQ channels [Live update active] Current sensor database: SensorDatabase.sdb 2 x
Z Channel name Reading Sample ratefFilter Slot Sensor/Function Zero value Comment {4 Sensor groups
A ol HiiEl e
[]  Fs22DI1 [10.0.0.150] (7] Pael
& (B NTP_TIME @ 1435916060,2865 (03.07)> 50 Hz/NA 0 4 Optical fiber sensor 0000,0000 5 —
= o [ Eigene Sensoren
& (W] DIAG_SEQ_NUMBER & 0000,0000 M 50 HzfNA 0-2 4 Optical fiber sensor 0000,0000 £ can
& @ (W) CH_1 Sensor_1 @ 1580,5130 nm M 50 HZINA 1-1 & Optical fiver sensor 0000,0000 nm [ My sensors
& ] CH_1 Sensor_2 @ 15754717 nm M 50 HZINA 1-2 & Optical fiver sensor 0000,0000 nm
& (7] CH_1 Sensor_3 @ 1570,5497 nm M50 HzINA 1-3 & Optical fiver sensor 0000,0000 nm
& (8] CH_1 Sensor_4 © 1565,6878 nm M 50 Hz/NA 1-4 . Optical fiber sensor 0000,0000 nm
& [ | CH_1 Sensor_5 @ 1560,7762 nm M 50 HZINA 1-5 4 Optical fiber sensor 0000,0000 nm
& (8] CH_1 Sensor_6 @ 1555,7206 nm P 50 HZINA 1-6 4 Optical fiber sensor 0000,0000 nm
& (8] CH_1 Sensor_7 @ 1550,7244 nm M 50 HZINA 1-7 % Optical fiber sensor 0000,0000 nm
& (| CH_1 Sensor_8 @ 1545,7522 nm P 50 Hz/NA 1-8 % Optical fiver sensor 0000,0000 nm
& (] CH_1 Sensor_9 @ 1540,8061 nm M 50 HZINA 1-9 4 Optical fiver sensor 0000,0000 nm
& () CH_1 Sensor_10 @ 1535,8254 nm M 50 HZINA 1-10 4 Optical fiber sensor 0000,0000 nm
& (7] CH_1 Sensor_11 @ 1530,8377 nm M50 HzfNA 1-11 4 Optical fiber sensor 0000,0000 nm
& (8] CH_1 Sensor_12 @ 15259106 nm » 50Hz/NA 1-12 4 Optical fiber sensor 0000,0000 nm Eigene Sensoren
& [ ) CH_1 Sensor_13 @ 1521,0224 nm M 50 HZINA 1-13 4 Optical fiber sensor 0000,0000 nm Search
@ @ (8] CH_2 Sensor_1 @ 1560,5210 nm P 50 HzINA 24 3 Optical fiber sensor 0000,0000 nm Advanced..,
& (] CH_2 Sensor_2 @ 1540,6199 nm M 50 HZINA 22 4 Optical fiber sensor 0000,0000 nm
& [(® ) CH_2 Sensor_3 @ 1535,6509 nm » 50Hz/NA 2-3 4 Optical fiber sensor 0000,0000 nm & Mo sensor [
» T Copy of Potentiometer
Al  Computation channels m Encoder
[ (W] CH_1 Sensor_1_STRAIN @ -0,3245 ymim FBGS~CH_1 Sensor_1~~0~(0,00000 pmim IR
A (W] CH_1 Sensor_2_STRAIN @ 1,383 umim FBGS~CH_1 Sensor_2~~0~(0,00000 prmim sEncojorz
A (7] CH_1 Sensor_3_STRAIN @ 2,041 ymim FBGS~CH_1 Sensor_3~~0~£0,00000 pmim '; Mein Wegsensor (555)
A (8] CH_1 Sensor_a_STRAIN @ 1,720 ymim FBGS~CH_1 Sensor_4~~0~L0,00000 prim = My Thermacouple Type K
A (W) CH_1 Sensor_5_STRAIN @ 0,08214 pmim FBGS~CH_1 Sensor_§~~0~(0,00000 prmim 2 oil Temperature
fi (W] CH_1 Sensor_6_STRAIN @ 02472 pmim FBGS~CH_1 Sensor_6~~0~(0,00000 prnim — Temperatur
[ (W] CH_1 Sensor_7_STRAIN @ 3,192 umim FBGS~CH_1 Sensor_7~~0~(0,00000 pmim 9 velosity
[ (W] CH_1 Sensor_8_STRAIN @ 1,742 umim FBGS~CH_1 Sensor_8~~0~(0,00000 pmim 3 Weg (12345678) L]
[ (W] CH_1 Sensor_3_STRAIN @ 2,163 ymim FBGS~CH_1 Sensor_9~~0~(0,00000 prmim E ¥
Zl I Channel info [DIAG_SEQ_NUMBER] | Current sensor database: SensorDataba...
@ ok [ Linke Maustaste: Drucken. Rechte Maustaste: Mena. |

Details on Sensor detection

During reading the configuration from the optical Interrogator catman will retrieve peak data from every device and
present the gratings (sensors) found in the channel list. The number of peaks found on each fiber during this initial scan
determines the number of channels appearing in the catman channel list.

This number should not change during the running DAQ process since this would obviously corrupt the sensor (grating)
<-> catman channel mapping. The "Peak lock" feature will prevent a change in the mapping in case of peak dropouts.
The chapter "Peak droputs and peak locking" describes this in more detail.

Hint: Do not mix up a SI/DI connector channel (which corresponds to a fiber) with a catman channel which corresponds
to a sensor (grating). In the channel list of catman the relation fiber-sensor is indicated in the “Slot” column (e.g. 2-4
means 4th sensor on fiber number 2).

Hint: Do not mix up the optical sensor (a grating) with a classical sensor (e.g. a strain gage full bridge). In particular the
term sensor scan means something completely different for optical interrogators than for other device types (like
QuantumX or MGCplus): with these devices a sensor scan means looking for TEDS sensors connected to the device
while with the optical interrogator it simply means detecting the peaks (i.e. number of gratings).

Peak dropouts and peak locking

As it became clear from the preceding chapter, a peak dropout (i.e. a peak vanishes or is no longer detected due to
fiber damage) without further precautions would shift the channels in the catman channel list and thus corrupt your
data (e.g. peak No. 3 formerly assigned to channel No. 10 would be assigned to channel No. 9 if peak No. 2 vanishes). To
prevent this, catman provides the "Peak lock" mechanism. With peak locking in place each peak will be confined to a
certain range (a "band") and the catman channels are coupled to this band. During measurement catman will just look
if a peak in that band still exists. If not, the channel belonging to this peak gets an OVFL reading - the other channels will
not be influenced any more.
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HBM

Step 3: Parameterization and Diagnostics

device  scan

Navigate to ribbon “Optical functions”. In this ribbon you can find functions to parameterize your interrogator

- & X
& A Analyze measurement data = Window - (@) Help -

(]
channels and for diagnostics.
o Tosee all sensors the peak detection parameters usually must be adjusted
o Choose a channel and click on button “Update Spectra”.
Result: The full spectrum of the selected channel, in this case channel 1, will be displayed:
L catmanAP V41,0
DAQ channels DAQ jobs Visualization DataViewer Sensor database - Optical functions.
[ % 1 £ o JIl Create strain channel ["] Update automatically | Y min 0 [ Mark data points @), Reset zoom
| L0 L . §= Create temperature channel ] Full spectrum Ymax | 104,343847 (V] Mark peaks 3 export..
e e ““’;‘-:;f . [l a8 [¥] Auto scaling  ["] DI410 attenuation correction [ Save

peaks mapping

= CH 1

Optical spectrum of the fiber

Command window

03.07.2015 11:35:58

n =7 send
100%
90%-
80%-{
CcH 10 s
CHcH11 F
I cH 12 70%
[ cH13 o
[ cH 14 E
CH 18 g 0%
CMcHis 5 B
S & F
% 50%-]
i B
5 C
@ =
40% |
30%
20%
10%
D%—w"' \IIIJL\ ‘JLn IJL_IJUL__JL_JL_J L_JL_JL... I o R [
1500nm 1510nm 1520nm 1530nm 1540nm 1550nm 1560nm 1570nm 1580nm 1590nm 1600nm
wavelength o
@0, I

To get continuously new spctras check option “Update automatically”. However this function is time consuming.

The following picture shows how the spectrum looks like if peak locking is enabled. Please make sure that the

bands do not overlap.

-8 X
@ 7 Analyze measurement data 2 Window - (@) Help ~

peaks mapping

CatmanAP V410
BEGE o:ocvenncs  DaQiobs  Visusiimation  DataViewer  Sensordatabase |- Optica unctions..
n .0 Create strain channel | Update automatically | Ymin 0 | Mark data points Reset zo0m
d n L]
X §< Create temperature channel [ Full spectrum Ymax 104,943847 || Mark peaks 3 export..
Configure New | Lock Unlack peak Range per Update — i : .
device  scan peak. [l a8 [v| Auto scaling || DM10 attenuation correction [ Save

Display spectrum of:

Command window

Z?send

W cHi n Optical spectrum of the fiber 03.07.2015 11:36:19
CHmcu2 G, Peak-channel mapping is locked
CH3 m— CH1
GHid st [ sses e (s 2 (000 st (L5 o (Ot ()i o
CHEcHs 100% 1525.910 v 1535825 om0 sas k2 om 1| J1sssRaom (| (155589 em (] (15752 am
(CMcHe
CEE:; 90% - R = B M 2
[(McHo
M cH 10 80% — —] - — —— =
CH 11 ‘ ‘ ‘
(I cH 12 oo
T CH 13 ] T B B N [’ B B
CH 14
CHBcH 15 £ 60% 4 | |
CMchis g
| 5 s0% R BRI RE R mR B R mBI B EIE B I
z
5
@
40%
30%
20%
10% H— ! I - 14 | -
1500nm 1510nm 1520nm 1530nm 1540nm 1550nm 1560nm 1570nm 1580nm 1590nm 1600nm
Wavelength

@ ok

EOEE [ o[el=]s]al]
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Step 4: Create temperature compensated strain channel
A strain channel can be temperature compensated with the help of a temperature sensor. Strain channels can also be
created without temperature compensation.

To do so click on button “create strain channel” in tab “Optical functions” or modify an existing strain calculation
channel. In the calculation dialog please specify

o Name of computation channel

o Wavelength measurement channel

o Type of temperature compensation and corresponding parameters

o Further parameters depend on type of temperature compensation (See catman help for details)

fx| Modify computation: Brigde Pillar 1 Strain ==
Help on computation channels |<} E A -_| ] ! ﬂ Dptical sensors @ /—; e.a ‘
= FS22D1_1 -
NTP_TIME With this computation you can convert wavelength changes of Fiber-Bragg-Grid (FBG) sensors into strain
- DIAG_SEQ_MNUMBER (pm/m). Addonazlly you may correct temperature influences.
& OLOSTECnEE"?;nSDr Mame of computation channel Brigde Pillar 1 Strain
CH_1 Sensor_3 Wavelength channel FEG strain sens B, || OL_Sensor (%)
~CH_1 Sensor_4+ . -
~CH 15ensor § Type of temperature correctio With OTC sensor E|
E::: g:::gt? Wavelength channel OTGensor in nm B OTC_Sensor

~CH_1 Sensor_8 This correction is

-~ CH_1 Sensor_g already provi

CH_1 Sensor_10

CH_1 Sensor_11

-~ CH_1 Sensor_12 =

-~ CH_1 Sensor_13 /

o CH_2 Sensor_1 /|

CH_2 Sensor_2

! ~CH_2 Sensor_3

B Camputatlan channels The following parameters must be measured:

Engde Pillar 1 Strain

~CH_1 Sensor_2_STRAIN

=CH_1 Sensor_3_STRAIMN 1575477

i CH_1 Sensor_4 STRAIMN T

i~ CH_1 Sensor_S_STRAIN i S —

~CH_1 Sensor_g_STRAIN =

- CH_1 Sensor_7_STRAIN

CH_1 Sensor_B_STRAIN

" CH_1 Sensor_S9_STRAIN Drag a channel onto the formuls or doubleclick the channel to use it as 2n argument, a
~CH_L Sensor_10_STRAIN
- CH_1 Sensor_11_STRAIN

CH_1 Sensor_12_STRAIN - i

ng a HBM OTC (optical termperaturs compensation sensor), OTC sensor pararmeters are
by catrman,

age factor of FBG strain sensor

ermal expansion coefficient of the specimen on which the FBG strain sensor is applied (10-6/*C)

1580,515 Base wavelength of FBG strain sensor {nm)

Base wavelength of OTC sensor (nmy)

*|$ Edit Dielete Undo changes Apply changes

Author: Thomas Markwitz Page 5 of 10



TECH NOTE — Optical strain measurement in catman HBM

Step 5: Create temperature channel

With a computation you can also convert wavelength changes of FBG sensors into temperature (°C)

To do so click on button “temperature sensor” in tab “Optical functions”. In the calculation dialog please specify
o Name of computation channel

o Wavelength measurement channel
o Type of FBG temperature sensor
o Delta A/ Ao per °C of the FBG Sensor
o Reference temperature
o Base wavelength of FBG sensor at reference temperature (can be measured)
fx| Modify computation: Ambient Temperature @
. I ann| (. e £ . [s6-}
Help on computation channels E ‘Ql A/N\il\fg —{E ‘,u;"\_.[ : m Optical sensors @)‘ ‘Qh‘l; \:,"7 w
E-FS22DI_1 -
NTP_TIME With this computation you can convert wavelength changes of Fiber-Bragg-Grid (FBG) sensors into temperature
DIAG_SEQ_NUMBER (°C).
= 0OL_Sensor . Armbient Temperature
"OTC_Sensor Narme of computation channel —
~Temperature Sensor Wavelength channel FBG sensor in nm ¥ Temperature Sensor (%)
~CH_1 Sensor_4
CH 1Sensor 5 Type of FBG temperature sensor FBG sensor not applied to specimen E
CH_1 Sensor_6
~CH_1 Sensor_7
~CH_1 Sensor_8 Fiber Bragg Gratings from HBM not applied to a specimen have a temperature dependency of 8.0 ppm/°C (s.
~CH_1 Sensor_9 data sheet). Gratings from other manufacturers might have a different temperature depedency.
~CH_1 Sensor_10
CH_1 Sensor_11 L
~CH_1 Sensor_12 3 5.5 1040 per °C (temperature response) of the FBG sensor (ppm/°C)
~CH_1 Sensor_13 )
B-CH 2 Sensor 1 21 Reference temperature (°C); must be determined separately and entered manually
~CH_2 Sensor_2
-~ CH_2 Sensor_3
E- Computation channels
Brigde Pillar 1 Strain The following parameters must be measured:
CH_1 Sensor_2_STRAIN
CH 1 Sensor 3 STRAIN 1570,552 Base wavelength of FBG sensor at reference temperature {nm)
CH_1 Sensor_4_STRAIN Measure
CH_1 Sensor_5S_STRAIN
CH_1 Sensor_6_STRAIN
CH_1 Sensor_7_STRAIN

CH_1 Sensor_8_STRAIN
CH_1 Sensor_9_STRAIN Drag a channel onto the formula or doubleclick the channel to use it as an argument. -
CH_1 Sensor_10_STRAIN
CH_1 Sensor_11_STRAIN
CH_1 Sensor_12_STRAIN - v

L IR Edit Delete Undo changes Apply changes

After clicking ok the new calculation channel will be displayed in the DAQ channels list.
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I

BM

Step 5: Define your DAQ job parameters and start data acqui

| catmanAP V4.1.0 DAQ project: <D:\Projekte\catmanAP\4.0\Bridge Monitoring, MEP> EB
DAQ channels  DAQ jobs tion | DataViewer & 71 Analyze measurement data [P Window - (@) Help -
> 8] Quick setup ~ Copy (3 Lock QR % ES Foomout n s Ge ﬁg
<& Performance - [®yPaste (] Full screen mode B 2 BT @ zoomreset .o LI L
Stai New ? = RZoom H-Zoom Scroll Cursor Annotations
il Comment ~ < K Delete 77 Update
& Configure: Panel 2 x
1 Brigde Pillar 1 Strain =
E Channel | Sample | Unit | Min | Max Help for configuration |1 (&
E " , i nl f\ OL_Sensor nm 1580,5049 1580,5204 [General N
E OTC_Sensor nm| 1575,4659 1575,4799 NainG
1 E “ )’I[L IAMM y f‘”A \f\ J‘l N m i i r]n Temperature Sensor nm 1570,5491 1570,5569 PEnelT
E ” ]j N U’U \”U V‘[]“ l f, '\ l ﬂ.n WH CH_1 Sensor_4 nm 1565,6829 1565,6968 .
T ot ) ¥ | | 4 CH_1 Sensor_5 nm 1560,7676 1560,7833 ¥] align objects to arid
= I l»l| HU ! / I H 1‘ CH_1 Sensor_6 nm 1555,7163 1555,7311 [CI'show grid
iy = e T CH_1 Sensor_7 nm 1550,7129 1550,7319 200 | Grid size
5oE 1 \ w CH_1 Sensor_g nm| 15457477 1545,7572 )
E Ll CH_1 Sensor_9 nm| 1540,8025 1540,8145 L]
-3 CH_1 Sensor_10 nm, 1535,3168 1535,8308; Panal,
E CH_1 Sensor_11 nm| 1530,8324 1530,8434 [arial s [5]
Erebovoa v b b b b b e fana (] (@
f— Ambignt Tempprature “—‘, L o2 EI
L 16x16 [+]
n Brigde Pillar 1 Strain
21 T T Background ————————————
E r O~ & s | Original size
A H MA 74 0,1 Hz0,4694 um/m 4,891 pm/m 2
21; [\J m nﬂl U L/I ' | 2,4 Hz0,2063 pm/m Brigde Pillar 1S
g U L ) .
g i I
21,1 V U W U u VA ‘W u EO
E T 21,52 °C
21,0 “ v U U T U U T ‘ ] o n Ambient Tempe
20,91 r 0,1+
b b oo b b b b b b b
185 186 187 188 1_?:%[850 191 192 193 194 o Mg Ly L
5 10 1 20 25
Frequency [Hz]
- g | Configure: Panel [ DAQ channels

e (o [olalelnl
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Hybrid DAQ systems to acquire optical and analog signals

It is possible to acquire optical and analog signals with hybrid DAQ systems:
o QuantumX and optical interrogators
o  MGCplus and optical interrogators

To do so you have to modify the parameters in the catman hardware options:

Prepare a new DAQ project X
Search device types Search ports
[V] QuantumX/SomatxR Quantum omatXR - use device Scan range for TCP/IP device scan
o manager (e.q.192.168.169.2,3,10-15;192.168.240.34....)

5 P [v] Ethernet (TCP/IP, UDP) 10.0.0.150; 10.0.0.160 B

| espressoDaQ use Alternatively you may choose subnets of your computer or

=i AsE s LA the most recently used addresses from the list.

| Spiders Serial (COM1, COM2)

—|DMP41 Printer port (LPT1) Clear history

g FireWire
|v| Optical interrogators

CANHEADdirect USBE Dongle

[ somat eDAQ More information on TCP/IP scan range

TCE preview only

What is TCE preview? [ lionly use Quantum¥ modules with firmware older than 4.0

Help Options @2 OK Cancel

Please note that HBM Fiber Sensing interrogators do not support NTP synchronization so far. Nevertheless catman

supports a synchronization method where

o PCand analog DAQ system (QuantumX or MGCplus) are synchronized over NTP. The NTP master in this case has to
run on the PC where catman is running or catman PC and DAQ system are both synchronized with an external NTP
master.

o The data received by the FS22 Interrogator is time stamped by catman

r Current device settings and status

Device - UUID Status Time source - Sync - Status Offset Jitter
1 |TGV_MX1615B - 9ES005DD2 - B ' NTP - Server: 172.19.200.22 - FIREWIRE-SINGLE -0,923 ms 0,687 ms
2 |FS22DI_2 o Device does not support NTP - synchronization done via PC

r Reconfigure selected devices

(0 system clock ;

e Settings for NTP {(Netwaork Time Protocol)
@nte 172.19.200.22 [=] server address
©riG-8

@ere

(@) EthercAT

Help about time synchronization Additional info about time synchronization

| @ Update status ‘ | '?Actlvate settings ‘ | Close

Tests showed that this synchronization method works quite good. However this depends highly on the sample rate and
the network connection and traffic. We recommend to test the synchronization accuracy with mechanical force applied
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to an analog and an optical sensor. The following pictures shows a measurement of a bending beam, where an optical
sensor has been applied together with an electrical strain gage:

Synchronicity of QuantumX MX1615 and Optical Interrogator FS22DI
Electrical strain gage MX1615 Optical strain gage FS22DI

600

500
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300

200

TTTT
— 1
—

[bm/m]

-100

TTTT
—

-200+ \ v
-400-F
o N T N T T T T YT T T T O T [ T T T T T [N T T I T T T T A A
1 2 3 4 5 6 7 8 9 10
Time [s]
Synchronicity of QuantumX MX1615 and Optical Interrogator F522DI
Electrical strain gage MX1615 Optical strain gage F522DI
350F
300+ / \
250+ \
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50 |
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E
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E
5
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-100F
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200 Hz sample rate = max 5 ms difference
4 [ 2 +
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Legal Disclaimer: TECH NOTEs are designed to provide a quick overview. TECH NOTEs are continuously improved and so change frequently. HBM
assumes no liability for the correctness and/or completeness of the descriptions. We reserve the right to make changes to the features and/or the
descriptions at any time without prior notice.
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