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Abstract  Polydimethylsiloxane ( PDMS) is a polymer organic silicon compound, which is widely used in
microfluidic chip preparation, biology, optics, and composite material matrix. The optical fiber interferometer is
constructed through the combination of PDMS and optical fiber structure, the refractive index and linear expansion
pressure response characteristics of PDMS are tested by optical fiber sensing technology. Experimental results show
that the rate of change for refractive index of PDMS with the pressure is —2.1X 10 * RIU/MPa (RIU is the unit of
refractive index), the rate of change for linear expansion of PDMS with the pressure is 17. 3 pm/MPa. The
refractive index and linear expansion pressure response of PDMS are studied in the form of optical measurement,
which has higher accuracy and reliability.

Key words optical design; optical sensing; refractive index; linear expansion; PDMS

OCIS codes 220.4610; 220.3740; 280.4788

1A = PDMS . £ 5 1 W 31 1 L 24 A0 AL IR RE L AR L TR

3R A S AR AL L PDMS [ B AT R R B

RO SALE(PDMSOE A —M &2 T AN SRSy M S8 Em R m, Wi, 96

Y, B B G2 R 2 R R B ZE I SE T PDMS [ 5% Wy B S 500 A B4 S5 04 T 7 B AR

PR BB RE AN ML F PR RESY L N T R TR PDMS B S R I R A AR OC FRE B S

TR WA H 5 B e MR A BIERARER  FE ARZEE N PDMS £ Fi ¥ LS 5RO [A) B85
W4 R, BT A Z 2 MRS W 5. TR T TR,

KRB 2021-04-09; 1EE HHF: 2021-05-11; FABH . 2021-06-03
#{51€& . *zhouaipost@hotmail. com

2222001-1



%41 3% F 22 /2021 £ 11 B/RZFFR

Shi 2 XF AN ALK 1R AT PDMS A 8 5
ARTE TR A BB i R AR AL ML B AT T R G
B L I WU 7 1 F T A v 1 45 44 72 1k A
T BT R B o R AR AL HL B L Singh
AU 28 7 —Fh PDMS HE3 1, I3 i S s il 1
FOR B AL B R FL AR S AR R 2 E L R E SR
Pinnau 45" Fl| F§ PDMS il £ T — Ffr #4098 1 3800 1A
W E L PDMS F g 19 4 BIL 1 58 0T LG Bl O 1A 2%
B2 AT TR S AE Y, Hosokawa 2
FIH PDMS il & 17— B i % B2 (408 i, PDMS (1) %
BHE RGeS B TR A . Bunyan 450
SR RESE T E A TR 1% PDMS i ik 8% 3h 1 2 4
PE 52, R UESE T 5 88 5 A RS TR, PDMS 8
iRTRISR B (AN e I i S Sl o A TR
AEET R AR B T AR T A B T R L R
(SPROZN 1) 4:-PDMS IR 6 T AR G SE 8L T
R UE IR, AR T AT

G2, R P 32 F-P A% 8 46 I 9 3 1 6 g R L g 7
b, LISE BB T BRILZ Ah 3% TRk FLAR 25
4 K HC B 3 M BE L PDMS 1 4T 55 2% 1 44 FR B <
JEAE PGB S T DUAE SRy o't 2 N Bk 2F SR AL
B b, IR PDMS B 37 51 M ik & 5 ay
A AR R R X S B B A X

PDMS {1k —Fh 2 3 A4 L 3625 SR
5 RS b A T BT 5 A0 0 2 I < ) 7 R 1 — 9%
AREIR G EH WL . A SCE X PDMS 47 4
FRMNLR N M SR R R G 2 S 560 25 5 6 47 15 JiK
MR HEAT THRSE . Horhob 2 52 50 1 O vkl 2 X
T VRS AT W L A AAT RS A PDMS 37 5 5 I
LR MK AR PR T L AT DAAR KR B R R S 4 R
F14) 5 B B2 T AT S

2 S5 A MBS 5T

2.1 HEPHR

FIH 6 25 36 A -1 % T ¥ AL (FPD) K #F 5%
PDMS A9 26 i ik S5k, T35 A& M an 8] 1 Ca) it
o ZT A AL (SME) (25 8L £ (HCF)
1 PDMS W2 A . — 6 BB £F 7 AL 343
FEAE HRNCET 5 25 WO EF 1) AT & A B 5T, 80T 1
GRS UG EF I 4k 22 ) i 4% 475 L 75 PDMS 14 %y [
KA R PR G TE BB F A I O R A T
W IE B — 1 Oter FPI,

T8 61 kR v] LR R

Lipp=1,+1,+2./I,1,cos(ppp), (D
AP F T, 43000 o T SRR S O B DG 9 5 ey A TR
W B AL A IR . 2 gpp HU 0 Y 25 BOAS B
T oy B /ME S SOAE DT Sy B S 1% /Y A

drnl

Prp1 —
Agpr

A S FPT PRI %5 0 2 FPT 2 U

4 J K B BRSO £F 3 18T 55 PDMS IR 1T 2 45 3 17 =2

) 1B 85 52 ey 207 ELZ QK 5 o TE HERE
1 (2) 15

=2k + D, (2

4nl
Awe =00y
BT n M BERE P A1 AR b HAF7E RO
Z L, H IR O LIAERSE RS, KA H

:d(;\;]: m(i dn | 1 dl)o

(3

Sp (€Y

n dP 1 dP
MR P RN, PDMS il 28 I ik 3% 0 3 5 F-
P s B s B A el AR L DT 51 O R 22 1 AR £k T
FIEEHEER .
TE U FPI 4544 v, PDMS i T 25 85O £F 35 1
i F 2wk S B9/E . PDMS IR AE 23 64 N 5 28
I R — A T 7E 25 G AF A S s A R
S —A~ i, R B PDMS 1 P 2 i 5 5 YOG g
[ 1) BB L P9 I T 85, Bk PDMS A8 5 (1 37
SERBESE P AR ALY 52 m A] DL Z
I E - 85 8 R T 95 A (MZD i 58 PDMS 11
P RS R T A A 1(b) R, T
WALt BB £F L Z B (MMF) | 4042 B8 2F
(SD SMF) fl PDMS 4 1. — %t N B AR 2F 1
A Gt ZBOGE G, — OB A A 1A B 2F
WAL, % — otk A PDMS &3, M4 £
MG LF A i A R T I K A T MO il —
L MZI,
[ AE MR 48 DO AT ¥ LB, 9 % 4 e & A
W B 6 A LR R A
Tz = T + Toous + 2/ Tsea Loows c0sConz) »
5
O T T o 23990 2 PR S5 H O B 08 s o i
R OE AR 25 . Y @ B w19 B BURE R
Iy WUR/IME, RTE T W53 M I 48 il LR ol
2nAn gl

MZ1

K An g ATEANTE A FOLEF 5 Al PDMS H 44 5 1)
SRR A AT I R 2= 1 BRI KE &

= (2k"+ D, (6

Pwmz —

2222001-2



%41 % %22 /2021 £ 11 B/RFFR

oA IE R
i (6) 3] 15
R :mncﬁz’
VAT 2 10
T Ang f1UBESE P AR AR AR AL FLAF 7 oRi
B FR A IR YE (7) AT LA B A R Rk
KA

7

S/p:d'\MZ‘: MZI(L dAn ldﬁl’
dp An dP ! dP

M T B &5 0 b, il AR B BOL SR S L 8 T
PDMS, [F] i 5 i 45 45 T 256 4F , n] DL 2% /28 4k
FIRAEERE . B YR P 226, PDMS
P 59 2B g | S 2 25 0 kAR 7R 5 R DG 5 Y
%

+ ) (8

ﬂ L owi)
(a) [r—— = M2 It
- — J
Iont
SMF HCF PDEVIS
PDMS
MMF 4 MMF

SMF Ty SMF

Bl 1 BEMEHARE. (a) FPL;(b) MZI
Fig. 1 Structure diagram of samples. (a) FPI; (b) MZI
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Fig. 2 Microscope pictures of samples. (a) FPI; (b) MZI
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Fig. 4 Interference spectra of sample. (a) Interference spectra under different pressures; (b) fitting curve of sensitivity
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Fig. 6 Interference spectra of samples. (a) Interference spectra under different pressures; (b) fitting curve of sensitivity
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