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Fig. 1 Polyvinyl alcohol(PVA)

T R RS 4 O

023 L KK 2A 55 A )7 i b (5288 %) TPk 4 0 H (201001002) W% B

1EE & v

AR 1986 4E L. RIS K R AR I 2 A AA BE AR L A S A

e-mail: zhang-1. 3@163. com



5% 2

AL E D RPN 403

EEFRK MBI LT SPRIEREW T, ATFE&REYS
A TRAANFABEE, MW CANE, AStsh
P i P2 06 B 3% 4 Ja 8 1 2 T 1 98 03 U R B A & g I RO K A
WO . HEIKE O3 )i Ok 5 4 e 3R T A5 RS 1A (surface
plasma wave, SPW)fHDC gt , HJi

=@ e singy, =k, = 2. 8D @)
ke ¢ Cow * Sinfpr = ko c e Q) +e )

Khrer Me 235048 . BRIEA BT WL 40 0 T IR
— AT W RE L, W A A SR WA R TR SRR . 1A 2 4
TS/ &R IE/PVA JIE 3 JZ 45 1) e £ SPR B iR 41
GiMEHE . MM R BI I PVA B0 R & A A ket
S AR IR T R L A AR AL L DT A5 B AR X R 5 RO
B 4 X 0 O AR

P polarized
cladding PVA film gold f'{m ligqt reflector
\| 5w SPWS |
E— S0% A !
»»»»»» D n, T,
fibre core [ D ?
‘9.;}7 """ g

Fig. 2 SPR probe coated with thin PVA film
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Fig. 3 Moisture absorption characteristics curve of specimen

made by PVA solution with different mass fraction
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Fig. 6 RH characteristic spectrum of probe
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Fig. 7 Corresponding relation of resonant intensity and RH
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Fig. 8 RH characteristic spectrum of SPR probe
coated with a layer of PVA thin-film
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coated with two layers of PVA thin-films
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Research on Optical Fiber SPR Humidity Sensor and Resonance Spectrum
Characteristic

ZHANG Shao-hua, ZENG Jie, SUN Xiao-ming, MU Hao, LIANG Da-kai
State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China

Abstract A new type of humidity sensor based on optical fiber SPR sensor probe was introduced and manufactured. Firstly the
sensitivity of optical fiber SPR sensor probe to environment humidity was studied. On this basis, coating with thin PVA film of
different thickness and with capacity of adsorbing water molecule on the surface of optical fiber SPR sensor probe, for the pur-
pose of monitoring relative humidity was proposed. The research shows that the SPR sensor probe coated with double layers of
thin PVA film gets better detection result, and humidity measurement sensitivity is 1. 59% /% RH, being improved notably com-
pared with SPR optical fiber probe. The SPR sensor coated with single layer of thin PVA film has relative humidity measuring
sensitivity of 2. 411 nm/%RH related to resonance wavelength in high humidity area. In addition, the new type of optical fiber

humidity-sensitive probe with PVA film losing efficiency can be reusable after special treatment.
Keywords Optical fiber sensor; Surface plasmon resonance; Humidity sensitive characteristics; PVA film
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