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Abstract The fiber-optic slip-ring. consisting of two collimator lenses and realizing the off-axis rotating connection,
as a new passive device proposed and connects with the optical fiber Bragg grating sensor is used to detect the
temperature on the rotating parts when its axis is occupied or the shaft is hollow. The main influence factors of the
insertion loss of the device are analyzed, theoretically. Simulation results show that the insertion loss is highly

sensitive both to the transversal dislocation and the axial angle between two collimator lenses., while it is slightly
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insensitive to the change of the axial distance. Experiments show that during the rotating parts uniformed. the
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received signals through fiber-optic slip-ring are the periodic pulse signals, and the duty cycle of which is 0.5%,
corresponds with the result of simulation. Using fiber-optic slip-ring coupling for fiber Bragg grating sensing light
feasibility of this measurement method is verifies.
OCIS codes

path, to achieve the change of temperature on the rotating part real-timely during heating the temperature field. the
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Fig. 1 Schematic diagram of the fiber-optic slip-ring

connects with the FBG

Feahid R, S Ot IR B9 SO R & E B 2
TRV 1) 22 A% A 25 R OB AR ME FLBE 1 1 A v Y
P ARy Z I S BOE A Tl . ARG EE
Bi 1 M5 AR5 & FBG 12 AR SN I i 6 % 30t 1) 4%
i AEWEEBE 2 AR FBG A5 R

FBG 14 % 32 OGO F1EE K 400 19 52 i
SO R 2y H0AERHERS B
B (o paT. %S

AP Ady WP RIS o OGE AR I K R
B e NPOL R AL P a=5.5X10"nm/C, &=
6.67X10°C ', (DA W T FBG 4K 1)
AR IR 1 5 U R b S M 56 &R L 1550 nm % M
Aib R RE LRI 13 pm/ C

25 LRV K FBG % AL B & e e f A -
AW s OBIR SRR EE TR RS L
FADCA w AL HE TR MR E S
FBG A% J3 5% (8] (1 5L 38 0] 0] T 2 8 4 10 Jeg 0 3k 5
HARE AT BEAT ST W, AT kG i 5 5k A
LML G . Hl A FE S A G 2T T A Y B
febr 2 — B UG 5 5 L, PR
XoF S AT BR A5 A FRFE AT AT .

3 JGLF I P ARFE
3.1 EABBBNRENE RN

BRI oA 5 G 454 L 1 B
AS BBV I 1 1 2 A 5 9 R
HiELF b ARHESCHRC10] DB A5 80 0 o0 il g
Y 40 07 B 45 2%

2

v
7= , o
[[ T lzas - [ lge 1o

JGEF i BR A A A AE N
I, =— 101g77. (3
W = B 1 1 R AR WG RAT LR oA

~ 2

~oo o)
exp{—i{k[2R< )Jrz} arctan(%)}}, (4)

X CHHBINT o =o' + " My HEE T

{45 75 16] B SF- 18] AL AR k= Z/TK A 1w B A i

(2)

o(x,y,2)

2
JL%?f - T(;Uo ﬂ‘j%/ﬂ;ﬁjﬁﬁﬁg%%%ﬁ s Wo ﬂ‘:’%*ﬁ%/ﬂﬁ

0808004-2



S g A
I)ZH;ZD#:

BTG EF W B R 8 e 2B 1 3 2 )

S AL R ()= =[1+ (L) T = sy

s F G (o) — o1+ () T = AR

B AR

B gy 3 R b, W I B AD R RE 2 R 1 A A
Al e f o R R B & B9 AEAETT B AL LA,
3 ) A A LB R0V XAl Y Sl o) R 1 A L
DA Xl Y Bl A GE 5 1l o R Dy )0, .0, M iE LR 1
SR BILA XY Bl R B e s S R 2 B R

W e A, Hob E BB 1 30 BT B O OE U B
Sl ot Ho h 1) e A —90°~90° Z Ja] , )
A=A+ AL
& =6+,
L 9~sin 0,0,2=sin 0,, (i=x,y),
MW HEEBNIAAAE A0 F d B fE B BT 1 A2
A SOCHRTE = =d A RE IR I3 4 23 500 o1 Fl @ s
) Hy (O A ] 15

(5
(6)

__C . ex [7 (1‘+zt9),*a)2+(y*zal.—b)z]
P T o (2)
eXp[i " (IjLzHyia)qu S 7”] exp[—ik(z+ 30, —20,) ], (D
1
- C ot y—e) =+ (y—e) .
() exp[ ws (2) } exp[ ik 2R, } exp (—ikz), (8
it':,jh:R‘i‘l'l ?'SI‘{EE%%L\?H%%%?)%B@EE%, 2([)—6)201.,5 = w% + wg’v — (a_(’.)@‘V _

a — hCOS(wa),[):hsin(wa)aC: h+A1 7€:Ay5ty‘7

BB ] s w1 = wo 4 /1 + (%)? sw2 = wo s il

M H B 1.2 W86 R 8ok Bk RLR =
d[le(di)z}’Rz”w’RmR? SR NE B 1.2 HE

r = d Jhiy iR AR,

R AT B 72 5% 2l 3k A2 v W o 5% ) A7 7
AR 1) R85 A7l i e o 0 B i o) BB L 2 0 IR RS A
BOE N

7= %exp[*% « (pg +¢sR &’ —Q—qua)f)],

N 67\

9
T m = 16Rwiws sn = 4R3 (0f + i )? +E wiws s
p = 4R} (o} + i)+ Fwlwig = FFRiwiws g =

(b—e)d, — 20°,

(2D ~ (D AT 45, A 5% gk B b, G LT 38 2R 1Y)
EEINE s A s K LR = K A I RO SR R AN T
St Ay il 1) i) B % Sl fa]

3.2 XABABABRENFEERSN

T (3 (D P RASCEF 1 B A S H R
Matlab fi5 FL.A5 2| % £F i 04 A 45046 5 45 5% [ R
B R M4 Kl 2.3 frs,

HE 2 F Y d<<20 mm B, {E d 134
s Iy JUPARAE 2 d>40 mm B, 1, B d JLF 22k
PEASAL 3% d =140 mm B}, I, =5. 23 dB, M\ 1 i1 [7]
() B Xof 4y A BRAFE B SE AN K . #F d =0 mm, I gk A8
AL FT e B BT T 23 R Ol BE R I 2 B, H R d {E R
KA Ty W52 o] Z 88 AR 1E AW d =1 mm 2k 43
BIRFSE AQ R e X I . BIE 2(b) Al 4, I,

SR
w

(a—o) + (b—e)' + 20 — 2(a—o)=0, + X 02 G U AR/ 1 il i e £ L it 2 S 3k
6/ (a) 67(b) 61c)
5 (140,5.23) 5 (0.10,5.15) 5/ (0.25,5.13)
t=0s
4 A=0 mm 4f 08 4
%_]3 6=0° %43 d=1mm 3
~ ~
2 2 2
1 1
i 0010 0.20
d /mm 0/(°) A/mm

Bl 2 4 ASSFE S A5 0 PR A 5G]

Fig. 2 Plots of the insertion loss versus the influence factors
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