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CA9037 LASER SWEEP FIBER GRATING SENSOR
INTERROGATING SYSTEM

UC INSTRUMENTS’ CA9037 high resolution fiber grating sensor interrogating system is a
PC-based, high laser power, high wavelength accuracy, multi-channel and large number
FBG sensors capability interrogating system. The system includes an external device, PC-
based application software and optional high performance laptop. With a build-in tunable
laser source and multichannel detectors(from 2 ~ 64 channels optional), the system can
performance a high accuraccy FBG sensors interogating and optical spectrum analyzer. It
can be used for a wide variety of fiber optic sensors(temperature, strain, water presure, tilt-
meter, displacement, accererometer sensors) . The system provides users with a complete
understanding of how the spectral shape of the fiber Bragg grating sensors react to varying
physical conditions- rather than only reporting shifts in central wavelengths. This instrument
Is used both as the first step in the development of high-volume custom sensing systems and
in long term field measurements. Multi-channels allow simultaneous interrogation of
multiple sensors on two fibers or both channel analysis. Either channel can be used to
interrogate gratings in transmission or reflection and the system can be adapted to many
typesof sensors. All data can be transferred to an external PC via RS232 or USB
communication ports.

It is a low-cost, high performance fiber Bragg grating (FBG) interrogation systems for
various engineering and civil applications. It features PC-based, high accuracy, large
dynamic range FBG sensors measurement ability and accuracy optical spectrum analyzing
ability.

Features

 Spectrum measurement over 40 nm with 2 pm Scan-to-scan repeatability

» 2~ 64 channels detectors enabling the measurement of sensors in transmission
and reflection

 Built-in single board computer, display, and instrument control panel

 Display strain, pressure, temperature and other parameters in text and history
curves per application apply to.

 Data is easily transferred to PC via RS232 or USB interface

« Light source, power sensor and data analyze were built into a single compact
system.

 High accuracy, high optical power, long distance, multi-channel testing
capability.



Applications

» Useful in the design and selection of fiber Bragg grating based sensors for strain,
temperature, pressure, etc.

 High accuracy, resolution and full profile data provide comprehensive feedback
on fiber Bragg grating and big dynanmic range power sensor capabilities

* Built-in data aquire and analysis software functions provide high resolution, high
accuracy fiber Bragg grating center wavelength measurements

* Full-spectrum measurements aid in understanding how sensors' characteristics
change under various physical conditions

 Useful for analysis of a wide variety of passive optical sensors — FBGs sensor
and other passive fiber optiacl components testing.

Specifications

Model # CA9037
Build-in Laser Sweep Wavelength range 1527.00 to 1567.00 nm
Build-in Laser Output Power >= 20 mW
Wavelength resolution 1.0 pm
Optical Channel Number 2/8/16/32/64 channel optional
Maximum FBG sensor Per Channel 20 units sensors capability
Build-in Laser Wavelength repeatability +/- 3 pm, typ. +/- 1 pm
Photo Sensor Dynamice Range >70dB
Sweep speed 1.5 second data reflesh over 40 nm with 10 pm resolution
Connector FC/APC
Typical grating configuration Reflectivity: 90%, BW: 0.25nm
Communication Interface RS232 and USB
Power AC 100-240V + 10%, 48 - 66 Hz, 100 VA max.
Environmental -40° Cto+80° C
Storage temperature 0° Cto+45° C
Operating temperature <95% R.H. from 0° Cto +45° C
WHumidity
Work Environmental -10° Cto+70° C

0° Cto+45° C
<95% R.H.from 0° Cto +45° C

Dimensions Standard 4U rack
Weight <20.0 Ibs

*** Note: Per customers’ request, we can also help customers integrate up to 128 channel
system



Laser Sweep FBG Sensing System Work Principle:
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CA9037 Software Interface:
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Application Samples:
Applications of FBG Sensing System
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Subway Tunnel Construction FBG Strain Sensing Application:

Ways to measure the deformation of the tunnel after installing two 1000mm strain sensors in parallel.

Dam FBG Strain Sensing and Tilt Sensing Application:




Bridge Displacement Sensing Application:

Costruction FBG Temperature and Accelerometer Sensing an
Application:




Nuclear Power Station Displacement and Strain Sensor
Application:




FBG Sensor Accesories Option:

1. FBG Strain Sensor:

v Safety evaluation of structures

v Long-term strain measurements of the structures

v" Strain and stress measurements of the structures

v" strain measurements of the structures by external forces

v Deformation Measurement of the outside of the structures or of body
¥ High sensitivity due to the use of wavelength setting bolts

“USA, EU, China, Japan, Canada patents” registered

Wavelength set division

Model FBG-ST-310 Stain{e] VS AWevelenth{om) [N SN O AP .
500 - o, ™ lan‘ge {nm) il Ho./™ ranaew a:r:]l;znqm
Gauge length(mm) 100 (Decision on the use) ";f_fﬁ;g;’/ AR TR
Measurement 2,000 (Decision on the use) i 2| 15171~15222 2| 15201~15252
range(ps) 3| 15231~15282 3| 15261~15312
FWHM(-3 dB point) <0.1 nm 41 15291~15342 41 15321-15372
Esa:lu 5 1535.1~1540.2 5 1538.1~15432
Resolution(%) +0.05%F.S ; / 6| 1511562 | [6] 1541-15692
"
e +0.25 % FE.S & i 7| 15471~15522 7| 15501~15552
8| 15531~15582 8| 15561~15612
Sensitivity(pe) = 1,000 @ 120g tension 9| 15591~15642 9| 15621~1567.2
1000 - ~
e 1,511 ~ 1,584 aEp 10| 15651~15702 10]  15681~15732
_____ i 11| 15711~15762 1| 15741~1579.2
Reflectivity(%) 270 I’ 12| 15771~1582 12| 15801~1585.2
0 eratin 10 1 0 30 a0 50 (] i 13 1583-1"]583.2
P g., -20 ~ 80 AWavelength {nm] + 13 kinds of Set-A, 12 kinds of Set-B.
temperature(’C) + Can make a total of 25 kinds from

2. FBG Long Gauge Strain Sensor:

“USA, EU, China, Japan, Canada patents” registered

FBG Strain Sensor.

v Safety evaluation of structures
v Long-term strain measurements of the structures
¥ 8train and stress measurements of the structures strain
measurements of the structures by external forces
v Deformation Measurement of the outside of
the structures or of body
¥ High sensitivity due to the use of wavelength setting bolts
¥ Easy to install on a curved surface or slope
by applying ball joints

Wavelength set division

| SETA | TR
Model FBG-ST-330 3 Operating Wavelength 0 Wavelength
Strain(pe) VS AWavelength(nm) No. i No A E::‘)‘“
Gauge length(mm) __ 250~1,500 - 1| 1511-15162 | 1] 1541-15192
(Decision depend on the use) oy 2] wswae1s22 | (2] 1520015252
Measurement £2,000 " i 3 sa1-1s82 | [3] 156115312
range(pe) (Decision depend on the use) / 4| 15281~15342 4] 15321-15372
. 5| 15351~15402 5[ 15381~15432
= =
FWHM(-3 dB point) =01 nm T 6| A2 | [6] 1ML
Resolution(%) + 0.05 % F.S £ / 7| 10471~15522 7| 15501~1535.2
Accuracy(%) £ 025 % ES § 20 8 Ioui-1%62 | |8 15561-156L2
L . i 9| 1559.1~1564.2 9| 15621~1567.2
Sensitivity(pe) = 1,000 @ 120g tension . 01 15651-15702 0l Bel-15032
Wavelength(nm) 1,511 ~ 1,584 / R 11 15711-~15762 1] 1574115792
.. y 12| 15771~15822 12| 15801~1585.2
0, = ———-Trendline
Reflectivity(%) =70 i | T51-15883
Operating * b M # L N ¥ " + 13 kinds of Set-A, 12 kinds of Set-B
temperature(“C) e SiiEualasgtei] + Can make a total of 25 kinds from

FBG Strain Sensor.



3. Embaded FBG Strain Sensor:

v’ Safety evaluation of structures

v Long-term strain measurements of the structures

v Strain and stress measurements of the structures

v strain measurements of the structures by external forces

v Deformation Measurement of basement of the structures or of body

Wavelength set division

[ SET-A [ SET-8
Model FBG-ST-320 Strain(ue) VS BWavelength(nm) o |Operating Wavelength| |, | Operating Wavelength
! range (nm} range (nm)
Gange lenglmm I i 5200 . 1] 115162 | (1] 15141-15192
(Decision depend on the use) ‘;.‘j;:;;ﬁ:’/- 2] 1514-15222 | [2] 1520-15052
Measurement i w00 3| 15131-15282 3| 15261~15312
+
range(pe) =400 (Decision an e use) / 4| BRIGE2 | [4] Bl
FWHM(-3 dB point) Z 09 nm — 5| 15351~15402 5| 15381~15432
,i 6| 15411~15462 6| 15441~1549.2
Resolution(%) + 0.05 % F.5 £ 7| 15471~15522 7| 15501~15552
& 2000 Z 8| 15531~-15382 8| 15361-15612
Accuracy(%) £0.25%FS / 9| 15501~1%42 | [9] 13621~15672
Wavelength(nm) 1511 ~ 1,584 T 10| 1565.1~15702 10]  15681-15732
= Strin Senstr 11| 15711~15762 11| 15741~1579.2
Reflectivity(%) z0 | vV - Tediine 1] 15771-15822 | [12] 15801~15852
i}
o ti 0 10 1 30 40 50 50 7 13] 15631-15882
Slteilalh -20 ~ 80 Abiavelangth ) « 13 kinds of Set-A, 12 kinds of Set-B.
temperature('C) « Can make a total of 25 kinds from
FBG Embedded Strain Sensor.
4. FBG Displacement Sensor:
v Safety evaluation of structures
v" Displacement Measurement for the deflection of structures
v" Displacement Measurement for the crack of structures
v Measurement for the contraction and expansion of structures
v Measurement for the relaxation of joints of structures
v Displacement Measurement for the crack of joints of structures
v" Built-in FBG Temperature sensor for temperature compensation
Wavelength set division
| SET-A [ SET-8
Model FBG-DI-310 Diplacement(mm) V'S AWavelength(nm) o Operating Wavelength| | - [Operating Wavelength
ey 50, 100 i range (nm) range (nm)
range(mm) (Decision depend on the use) e / 1| 15111~15162 1| 15141-15002
FWHM(=3 dB ooi <01 S0 i 2| 15171-15222 2| 15201~1552
(2 CE Boty) it / 3] 15301582 | (3] 1561-153L2
Resolution(%) *0.05%FS 00 4] 15292~15342 4] 15321-15372
Accuracy(%) 1025 % FS E / 5| 15331~15402 5| 15381~15432
=40
Wavelength(nm) 1,511 ~ 1,584 i / 2 da e | & SR
. = i s 7| 15471~15522 7| 15501~15552
Reflectivity(%) 270 £ / B| 15531-158) | |8 15561-15612
Operating -0 ~ 80 uo | 9| 15501~15642 9| 15621-~1%7.2
temperature(°C) / 10] 1565115702 | [10] 15681-15732
Measurement - 1i 100 e 11| 15711~15762 | |11] 15741~15792
range(mm) . _// ..... Treriline 12| 1577.1~15622 12)  1560.1~1585.2
Sensitivity(pm/mm) 60 30 e o oW B ow ow w1 W 13| 15831-13882
< . * * * * Awavelength nm) + 13 kinds of Set-A, 12 kinds of Set-B.
Dimension(mm) 110 * 50 * 23 208 * 50 * 23 S Cirtrike el o B e T

FBG Displacement Sensor.




5. FBG Temperature Sensor:

Model

Measurement range(°C)

FWHM(-3 dB point)
Resolution(°C)
Wavelength(nm)
Reflectivity(%)
Gauge factor(pm/°C)

Dimension(mm)

FBG-TE-310

-20 ~ 80

=01 nm

0.1

1,511 ~ 1,584

=70

9.7

54%31*5

6. FBG Tilt-meter Sensor:

| “USA, EU, China, Japan, Canada patents” registered |

v Temperature measurements inside and outside of the structures
v Water temperature measurements of dams, banks, structures

v Long-term temperature measurements in a humid place

v" Safety evaluation on temperature change of structures

v Temperature measurements
v Temperature measurements during the curing of concrete structures

Temperature|'C) VS AWavelength(nm)

Wavelength set Division

Temperature {"C)

BAiavelength rm)

SET
No. |Wavelength {(nm}
e 1 1511.2
Fl 15142
y=-13 26414384 111 94507 3 1s17.2
A =0.23998 /. <4 1520.2
= 1523.2
& 1526.2
7 152902
/. = 1532.2
9 15352
10 15382
11 1541 2
1> 1s52a 2
13 1547 2
14 15502
15 1553.2
i Temperature Sensar 16 1556.2
17 1559 2
------ Trendline 18 e
19 1S65.2
" 20 1568.2
05 06 07 03 51 e
22 15742
23 1577.2
24 1580.2
25 1583.3
26 1s8a6.2

v Long-term measurements for the angular variation of structures

v Measurements for the angular variation of tunnels, dams and road surface

v Measurements for the angular variation of structures during construction or
after completion of construction

v Measurements for the angular variation of adjacent structures

due to the construction of

downtown

v Safety evaluation on adjacent structures when works excavation and stacks the soil

v" Built-in FBG sensor for temperature compensation

Compared to other companies of FBG tilt-meter,
we only use one FBG sensors for angle measurement that can use narrow range of wavelength.

Model
Measurement Range
FWHM(-3 dB point)

Resolution(%)
Accuracy(%)
Reflectivity(%)
Wavelength(nm)

Operating
temperature(°C)

Dimension(mm)
Sensitivity(pm/°)
Weight(kg)

FBG-TI-310

8 deg (-3~5deg)

£0.1 nm
+0.05 % F.S
025 %F.S
=70
1,511 ~ 1,584

-20 ~ 80

91 X 41X 93
= 450
£1.2

DAngle[) VS AWavelength{nm)

Wavelength set division

y=0.00698x- D01659x°+ 2.12330x
7 =095359

. Vs

BAngla(”)

e

N

——TiltMeter

10 //-
o

commemm-Trendline

bE 05 10 15 b ] 25
AWzvelength{nm]

34 35 40

| SETA | SET-B

P S|Pl Rl
1 15111~1516.2 ; 15141~1519.2
2 1517.1~1522.2 2 1520.1~1525.2
3 15231~15282 3 1526.1~1531.2
4 1529.1~1534.2 4 1532.1~1537.2
5 1535.1~15402 5 1538.1~15432
[} 1541.1~1546.2 6 1544.1~1549.2
7 15471~15522 7 1550.1~1555.2
8 1553.1~1558.2 8 1556.1~1561.2
9 1559.1~1564.2 9 1562.1~1567.2
10| 1565.1~1570.2 10| 1568.1-~1573.2
L 15711~1576.2 1u 15741~1579.2
12 1577.1~15822 12 1580.1~15852
13 1583.1~15882

+ 13 kinds of Set-A, 12 kinds of Set-B.
+ Can make a total of 25 kinds from
FBG tilt-meter.




7. FBG Accelerometer Sensor:

v Safety evaluation of structures
v Long-term measurements for vibration variation of the structures
v Acceleration and stress measurements of the structures

¥" Vibration measurements of the structures by external forces

¥ Vibration Measurement of the outside of the structures or of body

“USA, EU, China, Japan, Canada patents” registered

Model

Measurement range

FWHM(-3 dB point)
Resolution(%)
Accuracy(%)
Wavelength(nm)
Reflectivity(%)

Operating
temperature(°C)

Gauge factor(pm/G)

Frequency(Hz)

FBG-AC-310
+2G
(Decision depend on the use)
=0.1 nm
*0.05%FS
+0.25%FS
1,511 ~ 1,584
=70

-20 ~ 80

270

0 ~ 80 (Decision depend on
the use)

8. FBG Water-Pressure Sensor:

Model

Measurement
range

FWHM(-3 dB
point)

Resolution(%)
Accuracy(%)
Wavelength(nm)

Reflectivity(%)

Operating
temperature(°C)

Dimension(mm)

Wavelength set division
SET

No. Operating Wavelangth
2 range {nm)

1 1514.5~1513.8
Inclination examination 2 1514.5~1516.8
E] 1517 5-15108
& 4 15205-15228
5 15235-1525.8
/\ 5 1526.5~1528.8
b 7 1529,5~1531.8
8 1532.5~1534.8
) 15355~1537.8
T o 10 1538.5-1540.8
£ i1 15415-1543.8
i —i 12 1544.5-1546.8
‘é . 13 15475 1540.8
8 14 1550.5~1552.8
o o LS@\ 23D /‘59 15 1553.5~1555.8
é 16 1556.5~1558.8
2 17 1559.5~1561.8
18 1562,5-1564.8
\ / 19 1565.5~1567.8
gk 20 1568.5-1570.8
71 15715-1573.8
\_/ 23 1574.5~1576.8
23 1577.5~1579.8
R = 24 1580.5~1582.8
Angla[]) 25| _1583.5~15858
26 1586.5~1588.8

v’ Status measurement of the drainage for excavation
v Water level measurement in river, reservoirs and wells
v Leakage measurement of Dams, artificial lakes and flow measurement

to the ground water on the banks

when works excavation and stacks the soil

v Pore pressure measurement for decision to a safety factor

v Water pressure measurement within the pressure pipes, the banks and the perforation
v Built-in FBG sensor for temperature compensation

FBG-WP-320

0~10bar
(Decision depend on the use)

=0.1 nm
* 0.05 % F.S
+0.25% F.S
1,511 ~ 1,584
270
-5 ~ 50

w39+ 172

15

Wavelength set division

| SET-A | SET-B
Pressure(bar) VS AWavelength{nm| No Operating Wavelength [N Operating Wavelength
w1 i range (nm) ' range (nm)
wnggisng;g:mn 1| 15111~15162 1] 15141-15192
2| 15171-1%22 2| 15201-1552
* 3| 1523115282 3| 15261-15312
\ 4| 15291-15342 4| 15321-1597.2
sl 2 5| 15351~15402 5| 15381~15432
\ % 6| 15411~15462 6| 15641-15492
7| 1347.1~15522 7| 15501-1555.2
R 8| 15531~15582 8| 15561~15612
9| 15591~15642 9| 13621~1567.2
: 10| 1se53-1502 | [10] 1%681-15732
i \ 1| 15711~15762 11| 15741-1579.2
L N 2| B7i-15822 | [12] 15804-15852
10 -15 18 Eil3 10 13| 1583,1~15882

Awavelength (nm)

+ 13 kinds of Set-A, 12 kinds of Set-B.
+ Can make a total of 25 kinds from
FBG Water-Pressure Gauge.




9. FBG Pressure Sensor:

Model FBG-PR-310
Measurement -0.8~10bar
range (Decision depend on the use)
FWHM(-3 dB point) = 0.1 nm
Resolution(%) £ 0.05% F.S
Accuracy(%) + 0.25 % F.S
Wavelength(nm) 1,511 ~ 1,584
Reflectivity(%) =70
g 10 - 50
Dimension(mm) 239 * 172

Pressure(bar) VS AWavelength(nm)

v Pressure evaluation within the duct or pipe
v Long-term measurements to Pressure variation within the duct or pipe
v Pressure measurements within the various pipelines and gas pipe

v' Built-in FBG sensor for temperature compensation

Wavelength set division

<
404
£
:

47

48

0

- | SET-A | SET-8 :
MDN as 1 13 2 5 o, Uve'ag:!g:\’(ar:';';wﬁ Nolﬂﬂerart;:sge“’m;"ﬂm

'\ 1| 150315162 | [1] 1541-15192

« 2| U152 | (2] 15201~15252

- \ 3| 1ma-15m2 | [3] 1561-153L2

\\ 4| Bm1-132 | (4] 15321-15372

5| ma-15402 | 5] 1531-15432

P \ 6| 15413-15662 | | 6] 15441~15492

£ \ 7] sha-15522 | (7] 15504-15552

45 ——Pressure Sensor 8 1553.1~1558.2 8 1556.1~1561.2

N T n: o| 15ea-15642 | 9] 15621-15672

Eh 0] 1565115702 | [10] 15681-15732

U sni-stes | (1] 557a-15792

0| si-ss2z | [12] 1580a-15852

eI 13| 15831-15882

UC INSTRUMENTS’ Test and Measurement Support,Services

and Assistance

UC INSTRUMENTS provides high performance, high value, low cost, affordable test and

measurement instruments solution for our customers. Our extensive support sources can help you
choose right UC INSTRUMENTS’ products for your application and apply them successfully. Every
instruments and system we sell a global warranty. All of our instruments with at least 18 months

factory warranty.

Our Promise

All of UC INSTRUMENTS’ test and measurement instruments and system will met its advertised
performance and functionality. When you select UC INSTRUMENTS’ products, we can verify if it is
work properly, help with products operation, and provides the basic measurement assistance for

the use of special capabilities.



Contact Information

United States:

UC INSTRUMENTS CORP.
3652 Edison Way.
Fremont, CA 94538

USA

Tel: 1-510-366-7353

Fax: 1-510-353-1809
www.ucinstruments.com
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