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Establishment and analysis of cross model of flexible gyro
RONG Wei-bin, CHEN Tao. CHEN Li-guo, SUN Li-ning
(Robotics Institute , Harbin Institute of Technology, Harbin 150001, China)

Abstract: Based on analysis of rigidity and drift error for a Dynamically Tuned Gyro(DTG), a cross
model including an inner and an outer flexible hinges was established. The influence of the relative po-
sition of two flexible connector hinges on cross hinge model was given by analyzing the model with the
Pseudo-rigid-body Model. It has been found out that the rigidity variety of the model requires a high
assembly accuracy of whole gyro in coaxiality and orthogonality, which should supervise the whole as-
semblage and debugging technique.
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Fig. 1  Small-length flexural pivot and its Pseudo-
rigid body Model
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Fig. 5 Analysis of predigestion model

Wiy aT AR p S AR BR (K A= lcos (at 7).
—IsinCa+7)), p" A bR (— Isin B, — (lcos B—
L)),

X
pp =d =a , (9

Fr LA

pp =/ (x,— 2, (y,—y,) =

[K+lcos(aty) +isin g7 +[ —Isin (aty)+(leos p—L) "=

(I+K)*+U—0L) , (10)
Hp
[K+lcos(aty)+Isin I+
[ —Isin (at+y)+ (cos p—L) "=
(lcos y+K)*+(I—L—1Isin (y))*, (1D



M 55 BEPERE IR T BRI (Y ST 5 o AT 867

[ K-+Icos(at7y)+isin (ka) >+
[ —Isin (a+7)+ (lcos (ka)—L) =
(lcos yFK)*+(I—L—Isin (y))*, 12)
R A8 Dy P 2 P18 5 A6E TR Fp g A 8 0
SERCH L A1 3 O TEBCEE R oD . DU A A
AT 8 ) 70 ] L2 45 2580 Sy T A 4L 3 I RE 1% I 36K )
A, BRI 4350 1/ F001/8. FEANJ1HE
M BIFEFTE o 1 2060 F1C7) R, 95 4> BCHE 19 £
AR I 22 R0 N A (R T A S T 3D L AR K T
AR
atp=2 . (13)
D) R B0 L 8 D 2 O 08K G AR L AR RS A NI JE e
b =1/a+1/p=2/[a2—0] .  (1d)
N MCIE ¥
a=2k/(1+k) , (15)
A -
ky=(k+1)/2k . (16)
HRAE 2 216D 2 il il £k, 45 31 W > B 5% 1 #2212
Lk AL BRI L ko (52 2 TN 6
W B B R R TE AR B AT I B (R

1

ko/(N/m)
O = N WA U Ndo OO

o
S}
~
™
=)
S

Bl 6 TR i £k
Fig. 6 Model rigidity curve
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Fig. 7 Influence curve of parameter L
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Fig. 8 Influence curve of parameter K
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