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Research on the torque measurement method based
on optical fiber Fabry-Perot interference
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Abstract: Under dynamic conditions, how to achieve accurate transmission shaft torque measurement data is an important way to
evaluate the health status and running state of the transmission shaft. The drive shaft torque measurement is often implemented in harsh
environment, such as vibration, high temperature and humidity, and strong electromagnetic. The electrical sensors have problems, such
as leakage, electric sparks and difficulty in working in the strong electromagnetic interference environment. To address these issues, this
article proposes a torque measurement method based on the extrinsic optical fiber Fabry-Perot interferometry. The working principle of
the optical fiber sensor is described, and the installation mode of the sensor is given. The torque test platform of the sensor is established
and the performance of the sensor is evaluated. Experimental results show that the sensor sensitivity is (0.224+0.06) pm/Nm, which is
in good agreement with the theory. The proposed measurement method has advantages of large dynamic range, high measurement
accuracy and real-time speed in the torque measurement of drive shafts.
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Fig. 1 Torsion beam strain principle
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Fig.2 Principle of optical fiber extrinsic F-P torque

measurement
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Fig.3 Schematic diagram of the torque measurement

system model
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Structural diagram of the torque sensor

Fig. 4

K5 AR 2R

Fig.5 Sensor installation diagram
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TR LR TR Bl 2 25 A% Sl hn 7 28, e 0y B AR
PRFF—E B ] A5 2R F-P A& B A0 A5 A i 1 A8 b 1 A
S EAE R AR 25 AN 6 e, B T IR
BB, O T R X A3 o R A 2 it 2k O A5k
arlll R i R @Ol Ao IR B A th 2k 47 T
2 000 M £F B S E G159 B (e th £ ML th
LN R T IR U R P SR (A
FIZSHHIAE . DB Rl LBH S B B (] it
RIS AL, A i I 1 Js 4 22 A i B A S B B M8 A
RUME A A REFEUENE, WIE 6 haT LUFE i, 4 i
FHAE TR B 00t 2 A W S AR 3 R P T RR R L
AR RS PR B 1~ 2 s IR ], 3k 5 SC BRI S A
Wi, F-P ARSI 0 HH (e R 7E PRl 2 A — P31
AR H b S S T S S A AR A — 3
PRI AT AR B 1 1 5 48 fELA0L 5 04 0 2O B LR A8 b i
Pk, TEFRREAER I | A% SR I A5 1) L (P 2 % 41
FEHMME R AT S, B BT ; 75 HUH 1 /)
B, M 5 225 (A B 5 0 22 51, 2 PROR B U e
SRR (S T 1= 290 A o) e 22 T, T A e oL T 5 1)
A5, BT A 1) i 6T ) A 3 R BT RE 3
Bifi 2 P 3G R A TR D A5 Js 4 A28 A 9 gl B MO
X W TR IR LA FE 5 808 e T TAE, LR il
A 10~50 rpm , JE7E /N5 EE FH 1 500 rpm , PR AT
AT ALY S A R S ok A ep ST B
o RAPES W] LU H A FIRR 0 3 O, HILAE A2 Ak
A P L B 2 1 R L 5 R B A A AR R L 4R Bl 1Y
FE S Bl FR AR Y TR PR AR O Y BE 4 0 R AR
B ARSI F-P A AR IR R T LAV 0 R A B
WL IR SN

W 7(a) Pras b 78 8k 30 rpm B HLAE 1H 2 1F
44.5 Nm W55 B R # KK, B 7 (b) 8 78 5% 3 R



206 % # L £ ¥ W

43

40 rpm AHIAEE EAE 29 Nm (155 1R R &, K
240 i e o AL S I A 09 T R A B TR LR FE 2 T Y
(e e L2 2 AR AR T A B B LB e 41
WS H B, H s R 2 +2 Nm, A
HRAT R« 25 R F A LD £ P SRR — S I, e )
b B R AR A b SR B N B A R Y JE U A2 A EL ARG
LA P EAE AR 2% (E A B S L A R 151 7 ()
B JEI8 2's, 6 7(b) Brs iy AN 1.5 s, SRRk
HLIR LAY A I O — 2, R AL R RE I 7512 3 b 1
AR S S AR . MINERZE R EFR A2 7 (a) ((b)
HTE AR 1 U N A TR A A SR D A ) 1 R (RS
TEBUE, P e R AR T AW, S
1 =20 [ 25 ) WG A 18 25— B0 AT FoP L AL R
AT RBUEE Ry, RE LSS R e 1A% Sl R B AR O
" AR SR I T PR

125,
e 55
WEAE
120} 30mm !
—
£ 115
o 450
@ 110 £
& g
K105 46.5Nm =
&
44,5 Nm 145
10.0 peT= Il S =l
. 42 5Nm 4
1 I I 1 I ] 40
260 265 270 275 280 285 290
i 8]/s
(a) B3 430 r/min
(a) The speed 30 r/min
8.0 13
blEndict »
40 rpm - EHE
75 - B
u% 7.0 31 Nm £
ke 30 )
B 65 29 Nm =
é _________________________________________________________
2 7N
6.0}
125
551
210 215 220 225 230 235 240

R[]/
(b) #3# 40 r/min
(b) The speed 40 r/min

K7 AR i S AR R R O

Fig.7 Local enlarged view of cavity length variation and torque
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