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Design of the Torquer with High Scale Factor for DTG

WEI Yu-cong, LV Ying-hao, LUO Lin-jing

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: A new structure of the permanent magnet for torquer is put forward to satisfy the requirement of high processing
rate of the DTG for the strap-down inertial navigation. Refer to the Halbach magnet array, an axial-magnetized magnetic ring
is mounded between the two radial-magnetized magnetic rings in the new torquer. The magnetic field in the air gap of the

typical torquer and the new torquer is analyzed using the FEA software Maxwell. According to the analysis, the scale factor
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of the new torquer can increase 36%. The result of the analysis is verified by the test of the DTG.
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Fig.1 The diagram of the structure of the typical torquer
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Fig.2 The distribution diagram of the flux line
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Fig.3 The diagram of the structure of the new torquer
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Fig. 4 The distribution diagram of the flux

line of the new torquer
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Fig. 5 The distribution diagram of the amplitude

of the flux density
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Fig. 6 The distribution curve of the flux density

(radial component) of the typical torque
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Fig.7 The distribution diagram of the
amplitude of the flux density
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Fig. 8 The distribution curve of the flux density

(radial component) of the new torquer

TP ARG T2, TR 2 R T R R R ) 2 LT
ABTERE T AL PRI A, s UL HT 454 T H e
N PR VA

XFEC I 6 I 8 PAFR &S #4) 1 46 2% TAE S B %
IO 5 A 1) A ) o3 A R T LA, AR
RN E, BT AS AR T A I SR N 5 AR ] ) i
IR ZE R SR AR A T W AR, FEIEXT I
TFPANE | FERERE IR A B (R E )
BTN ZERE) 7 0 2 %) 1 JE N 5% B A% 1] 43 i A 1300 ~
2300Gs Z 0], ek o 5 e 0 i JER 7 5 i 4% 1) 43



112 AL SE (L B

2015 45 A

ik #1800 ~3300Gs,

MR AT 4 Be 2 Pk Ak, R & Ak 557 280 1A,
B AU ZERE ) A AR B O e AR 1) 1% B4 10 %
7 B ARG IR N iR B AR ) 43 K 24 2R 1900Gs, B4k
P J1HAS R 2600Gs, 7 25 14 77 4 450 LR 25 44 1)
ARG N o FE B T 36% , TERBE R A2
A 0. 3mm Kb, 25 g e %) B 0] 5 B A 1)
s RIS, Wt v, e
RALETIE T, Bt o5 a4 ny i R R
T 36%.,

3 BRI RARER S

ARIET B AT B2 2R, i B Y B R AR A e ik
BTV T4l T an ik, B IR AR L L P
A, BT )RR A 8 U FEFE IR AT T A
SRR, HE SR T S D 45 4 BT 548 ) A 1 )
AR BNASS R IR 1 PR,

F1 NESFNERFMNKER
Tab.1 The test result of the scale factor of the torquer
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Tab.2 The test result of the scale factor of the DTG
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