¥ 43% 1o
2016 4 10 A

S

ot
CHINESE JOURNAL OF LASERS

Vol. 43, No. 10

October, 2016

PLEHEOEFe B2 PHIIL R B AR Y IE1E

Dt mRRED LART
LT K% F SRR BT 7% 710072

ErO Tl VS % /AT A SRR ST, BEPE P 710065

ME  EILPHEOERE IR (DRLG) SEB T R 58 (SINS) H , BE 8RS 24 8l fi 33 2> SRS O IR 8 5l . 20 A 17 Oh [ iz 8
KA

X IR T R G R R b T A R R S T R IA A, B BUE T T TR O IR R R R LR T
HLEHEOE BE SR 3 3l 431 22 Y DT T5C B U S 5O 8] 4 5 22 de /N Ak o 3 Tk DT TE D U0 T i) I A 52 B [ A4 01 1 — i

WOEIEF s DLEHIOGIE IR FEBRBLS R DhBIHEE 3l BHBIVLRL ; J3R 1
doi: 10.3788/CJL201643.1001003

HLEHEOGFE BB IR B A . O B4 A S2 o0 45 S 2 0 L 1 B — b 3 R B 30 48 0 38 75 0 0 R 9 R 4 3% B R BT
hESES V241.5758 XERFRIRAD A

RGN BE SR B B A 22 (Y VE FC R  [R] I AN 23 %oF i R A A1 T R R BT 9 1 BB A T S . S5 5 0r AR L
PE— BT T HLRHEOERE IR, JUH 2 /N R LG R B A AR LK AR T A 72 iliAs

Optimization of Dithering Frequency Matching Technique for
Abstract
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The dithering of mechanically dithered ring laser gyro (DRLG) leads to pseudo coning motion in the
strap-down inertial navigation system (SINS). The influence of the pseudo coning motion on calculation of the

rotating vector of SINS is analyzed, and the formula is deduced. To minimize the pseudo coning error, the

The results show that the proposed technique can meet the dithering frequecy difference matching demand of SINS
technique promotes the productive capacity of DRLG,

production cost.

Key words

influcence factors are analyzed by numerical calculation, and the matching principle of dithering frequency difference
by choosing one main dither motor plus appropriate adjusting components, and there is no negative impact on the

among different DRLGs in SINS is recommended. Based on the principle, a dithering frequency tunable technology
for the practical difficulty during DRLG production is proposed and investigated numerically and experimentally.

overall size and the anti-vibration performace of DRLG. Compared to the conventional programs, the proposed
especially for the miniature DRLG, and reduces the
laser optics; mechanically dithered ring laser gyro; strap-down inertial navigation system; pseudo
coning motion; dithering frequency matching; {requency tuning
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Fig. 5 Schematics of (a) the traditional dithering mechanism model

and (b) the proposed dithering frequency tunable mechanism
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Table 1  Numerical simulation results of natural frequencies of DRLG under different dithering mechanism conditions

Natural frequency /Hz

Dithering mechanism condition - n d
1" -order mode 2"-order mode 3™-order mode

Without adjusting component 537 2028 2056
L=2.0 mm, h=1.0 mm 614 2076 2099

L=2.0 mm, h=1.5 mm 635 2095 2122

. ) L=2.0 mm, h=2.0 mm 657 2111 2136

With adjusting component

L=1.0 mm, h=1.5 mm 601 2055 2078

L=2.0 mm, h=1.5 mm 635 2095 2122

L=3.0 mm, h=1.5 mm 667 2115 2142
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Table 2 Experimental demonstration for the designed dithering frequency tunable mechanism

State type Dithering frequency Adjacent difference
Dithering mechanism condition o
definition fa/Hz of fu/Hz
With main dither motor (MDM) alone S1 528
MDM plus two A-type adjusting components S2 588 60 (S2 to S1)
MDM plus two B-type adjusting components S3 649 61 (S3 to S2)
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Table 3 Experimental results of random vibration test of ring laser gyros with different dithering mechanism conditions

Random vibration performance /[ (*)+h ']

Vibration direction

S1 S2 S3
0.0454 0.0481 0.0476
0.0426 0.0431 0.0448
z 0.0369 0.0376 0.0389
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