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Fig.1 LVDT structure diagram
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Fig.2 Equivalent circuit of LVDT

HI P2 W, AR R A 2GR I #KIE 52 B R R R
U,
AR R T A

I, = -
R + joL,
JR—CF (1)
R + joL,
}.521=—ja) Ml }i (2)
ézz:—ja)Mz}i (3)

Ao 7 RED LR L, VAT AR R R

. . U.
=~ (M, - . 4
Uoi=—jo M, - M,) Ty (4)

ARUATRIR AN -
U.
Uout - Ml _MZ =
o, ~My) s (5)

%%ﬁﬂ:&tﬂ:qjlﬁj'fjﬁﬁjv M1:M2:Ma Uoul:Oo
ot EAEE, Mi=M+AM, M=M-AM, | #] 5.
U,

U,, =20AM ———=1——

w R !
NI N2, Mi=M-AM, M=M+AM, | 7] 5.
U, = 20AM Y (7)

«/Rf +(wL?)
HI AT L, S B AR 3l Hok i i TR ) RN R A8
Al 3 30 L P2 T S R o A A 4 T,

2 feEimARNIELEIMERE

i T LVDT @i i B 4 A% ok I & A i /8 , BT A, 7%
Ff LVDT B 4 AL A% 5% 3 BN TR R £, DAK B QAL AR T A
B, BRI,

LVDT 4z U b B Bk an & 3 s, & 3 1,
L% AB (LVDT #1374 i), AC, BC (LVDT 4 i 2 3¢ % 2]
fEm ) , £ ACD (fE 5 %A mAaEE) , £ ACE (fig
HE%/mAIE), 2 BAC (AB 5 AC [32F , DAT fRifR4c 3
), BD (FETH A 5 X B2 LVDT K ) , BE (FETH 2w 5
TR LVDT K FE),

4 AB=a, AC=CD=CE=b. BD=c. BE=d, ./ ACD=¢, ~ ACE=
8.2 BAC=5,

2

3 LVDT ZEHARBUREE
Fig. 3 The installation form of LVDT and its simplified schematic
diagram




LBt A KM BL &P R i i K- ELEPERMEBR DS 59

TEA ACD Hr, MU = Ay 1F % 2 B, BImT R A5 .

AD=2bsin % (8)
TEA ABD i,

o T
< DAB= 2 CAB- « CAD=¢+ E - E (9)

R = A B AT SR

c=\AD*+a*> —2AD - a - cos /DAB (10)

P (8). 5K (9) A (10) FHFEEFHA] 15,

c:J4bzsin2a+a2—4absin‘;‘sm(5+;‘) (11)

TEA ABE H, [R B A] K15 .

d:\/4bzsin2'B+a2+4absinﬁsin(5—’8) (12)
2 2 2

gi b, AT R A W o I, LVDT X R B AL
la-sSusawok

a-c= a—J4bzsm202‘+a2 —4absin%sin(§+%) (13)

BT 5 S 2 BN, LVDT X7 A4 B 2R A A8 (L B 3
BN

d-a= \/41;2 sin’ §+ a’ +4absin§sin(5—§) —a (14)

e LRRZ R T, ORI s T8 2 RIE RS
o A 5K, 7 (8 A TR A I S 1) i A I i J3E I, 2 JR
FRRT I A GRAT AR PR — B, 2 KRR A E R TR
B, B R — R AR, 7R EORIE N 1 UL, B

a-c¢ d-a
x B (15)
Pk (13) .8 (14) A (15),75:
a-— \/4112 sin? & 4 @2 —4absingsin(5+ g)
2 2 2
z (16)

\/4b2sinzﬁ+a2+4absin£sin(5—é) —a
2 2 2
B
Mzt (16) W[40, 7E a. b, a. B EHITEHL T, 014 J

fr i AR A LA o (AIE 3 i) , sKAG R AL 0,
RIRTRE 225y 0 AR TERAR SV L S P B B 1K

3 WIS IE
PAK TR ML AE o 1, AT i %5 VS B4 =270, LVDT

WS 7 B R 2y 400mm, e JER g ik 2 B S T 1) Y il
g 50mm, A JEkas e B T LA 7 b B EL R A A 3 B
5 K 2 MO I # [ 3 o ) 3 4L a=400mm, b=50mm,
a=27", j=21" . Z3IRAK (16) 15, 115 6= 907,
R E LR A o N 1 AR 21 B 1 S )
HARINE 4 fron .
MNP 4 AT DA, e fy 6=90° B, Sl 28 5 5 41
BHAE GRS .
RIBLAEBEM TR S AR, W15
Al 100%
yFS
K AL, RHAELNER R IR,y MR, T
AL TR R . 275 f 0=90° B, y =-0.8%,
ML 0=60° 1), y =-5.2%; 2444 g 0=120° I}, y, =5.6%,
AT DA HY, 2246 0=90° i, SR BEARRHRZE R,
TR FONHE ISR R W
40 mEfAE/)

30 6=60° "¢ .___4 (5:120:;,/.( 5=90°

n== (17)

& 4 B /mm

30 25 20 -15 -10 -5 10 15 20 25 30
ST —
- * 5=60°
-20 - 8=120°
— & (6=90°)
-30 — B (6=120°)

— R (6-60°)

4 RER O WIERSBLIEEHIRI

Fig.4 Effect of mounting angle ¢ on sensor linearity
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Research on Nonlinear Compensation Technique of Rudder Surface
Deflection Detection for Large Aircraft Flight Control System
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Abstract: Based on the analysis of the structural characteristics of large aircraft and the requirements of flight control
system, a new method for detecting deflection angle of rudder plane based on Linear Variable Differential Transducer
(LVDT) was proposed. Aiming at the nonlinear problem caused by LVDT installation in large aircraft flight control
system, according to the principle of LVDT and triangular geometry, this paper presented a LVDT installation model
and nonlinear compensation algorithm for detecting rudder plane deflection angle of large aircraft flight control system.
Experimental results show that the algorithm can effectively reduce the nonlinearity caused by LVDT installation and

provide a reference for the subsequent measurement of rudder plane deflection angle.

Key Words: flight control; LVDT; deflection angle of rudder plane; detection technique; linearity

Received: 2018-03-21; Revised: 2018-03-29; Accepted: 2018-04-03

*Corresponding author.Tel.: 029-86832794 E-mail: 348378348@qqg.com





