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Simultaneous Measurement of Strain, Temperature,

and Vibration Using Fiber Optic Sensor
Hyun-Kyu Kang*, Hyung-Joon Bang**, Chang-Sun Hong** and Chun-Gon Kim**

ABSTRACT

In this paper, we demonstrated the simultaneous measurement of triple parameters such
as strain, temperature, and vibration, using single FBG/EFPI hybrid sensor. The FBG/EFPI
sensor system for the strain and temeprature measurement and the EFPI sensor system for
the vibration measurement were combined by a wavelength division multiplexer. The optical
source of a FBG/EFPI sensor system is a wavelength-swept fiber laser(WSFL) and that of
an EFPI sensor system is a laser diode. We performed the simultaneous measurement of
thermal strain, temperature, and vibration of a aluminum beam placed in a thermal

chamber and validated the efficiency of the constructed measurement system.
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Fig. 1. FBG/EFPI hybrid sensor.
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Py, Py, Pip, 383 Pyre AlA9 BPEER
Py, el nm 4763
2xd g AT E Yetdt 4 (1)225H P N
ArMel B4 Fhe AAe AolA Zo|, FBGE 17 C/ pm 0
Bl wd, aes BAGe] RIS 2 Py C/ nm 97.16

FeAsst 22 MM Al wet Wdte
AE & F Ut 222 Y (1) AHEges
A AAe 43 gle AtYER 54 FEE A
78 & 303, HIEFR 225 EAAYH Sl
AR A FA3E 5 Ao

T3 duF o)A <3 EFPIQ] ¥HA} A&
FPI«] Wy T3 25 Aolo] Wzt wet
oA Wsts A A5 E HolA HH5]
01%6}‘ EFPI AMe of-¢ ®IzHes

FIeg 7z H&F A5 A

A Ay 2u rg e rlr

el A}%‘ﬂv}m] wed Ao o 3t
Zo] wglel] o3 BAsE g Az Fut
24 53 72EY IF FAFE 53Y
ik
m. Ag Zx o ay

Fig. 29} o] &=ulFy B ojeiwe] HAA
2% 7}x17](Fuji Ceramics Corporation)E %%
Bgoz Hastn o= FBG/EFPI AXE

PZT Actuator

L 2% ! 35 1 50 T
f

90 |

200 [
{unit - mm)

Fig. 2. Specimen for strain, temperature
and vibration measurement.
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Parameter Value
) 1310 nm port 0.61 aB
Insertion loss
1550 nm port 0.36 dB
) 1310 nm port 53.72 dB
Insertion
1550 nm port 56.51 dB

v. &8 23 & E9

Fig. 4= QAm WRe £58 4547

w
248 9TrlE Ho) IUBER LES 23

A
Z-!

1600
1400 [:
1200

1000

800

600

-

200

Thermal Strain ( pe)

S SO VR TR [N | TP TS W N S
25 30 35 40 45 50 55 60 65 70 75 80 85 90

Temperature (C)
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Fig. 5. Frequency and signal measured
by fiber optic sensor.
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