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Abstract: Inertial devices are the foundation of inertial systems, mainly including accelerometers and gyro-
scopes. During the actual operation of an inertial navigation system, the inertial components will experi-
ence changes in indicators such as zero bias and scale factor with changes in ambient temperature, which
ultimately affect the initial alignment and navigation accuracy of the inertial navigation system. Among
them, gyroscopes generally adopt temperature control measures to ensure adaptability to the full tempera-
ture range, while accelerometers generally adopt temperature compensation technology for miniaturization
and low power consumption considerations. To eliminate the influence of environmental temperature on
the accuracy of the accelerometer, it is necessary to calibrate the zero bias and scale factor of the acceler-
ometer within the full temperature working range of —25 “C to 45 °C, Automatic temperature calibration
and compensation using a dual-axis turntable temperature box, find the mathematical laws related to tem-
perature, establish a compensation mathematical model, and use this model for temperature compensa-

tion. After temperature compensation, the output accuracy of the accelerometer can be improved by an
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order of magnitude, and the compensation effect is significant.

Key words: dual-axis tumntable temperature chamber; accelerometer; temperature calibration and compensation

0 31

T BT R S AN R G A O A
Pz —, ORI £ FH A 08 00 A
JE 0 R %) e 5 R ) S o e
FEE—E RECC R . Betb s it [ 20 4
60 AF AR LUK A BT & e, 3 S B8 2 in s B 1A
HAUM AR E « AR/ L R SRR —
T o34 & T T s i Be i B i

SR A B R AP I R — ok
FOIMEERETT A &, Heangsigikit . m T T 2%, 5—
AR FUINE FE T TAE R Pk i S MR A 2%
4, HaniR ARl . KRS . HRE TP s
ISR ARE S, SR AR S R SRR
M fin 38 B TR FE AN A A AR 2, TR AR T fR
RS R ) B R R 1 YR R A e
B, IR A TR 2SR AL A B . AR SOKHE
TS A A X I T e G R R

U PR B R BEE — 40~60 “CAR LI, i B 3t
ERIRZEN K 2X10 4 g/C, FREREK (iR ]
IK3X104/°C, HEBEARD, Wik, ZAN 2 4R
T R P ORI R ST P RE T oK, TR AR
FEL PN 1 R M T 58 o B M T T T e —
BRIy M s o R AR A )
Y, SR T AR FIT 0 52 1140 D0 A R 1 X o e
By AT AT, DATTB = il B o r il ok

ALY T TR, I T —Fh B TR R4S
XU 5 (4 T B8 7 it T A AMEE D v,
T A B X i RN A B PR R A T AR T SR
B SH, AR LA BE X R R R AR R
IR 22 AT T A RO, AME R RS B AT 4 v —
GG 0 BE IR B AR 8 M 1 LA
Z I A BRI BP 48 ] 25 /Nt 4 22
W 2% %5 Z2 35 B0 G A E A R D v I A T
TARSERR, N L BERLEHER | BP 2 4% T
BB, IS G T HIS ISR .

1 ARFMEEE T RERERE

1.1 ARFEMEETRENS
A S8 P T I A PR AR Sk AT IE (g

AR T AT AR T ) A B A N I R
Sk FRERBALE . JIERS RS E TR
PATTH G . o, P2 v () A R S5 ) Ry Rk
JC. JIHEAR IR IT, 1R A R B BN 5 T AR
BLEATT, Sk B Az 24 SRR, A R AR
LA b ORI O s ol Tl 25 - IS
AL RS A AR 2 A ) 25 Bl H 2R T e A
Wy, I 208 A 5 R B A L HOR TS Ok a5
WA RS BIE LE LS 5, B A I M AR 4k
FEE W S A5 o, DA A T4 A A i 1Bt
DA IS i BURl b WAN IR B NN RN IR S e LEOL:)
TUAE, AT A e A Bl A £k Az sl
.

AT BB N T A AN T AR S A A B
B, e DA EOCHG, Horp, $EAM S TS
T TR B G A AT [ 3, 3 ke T R rh i
Jiti o — S B A LA DR AR AR E AR . R,
ZH R T AR PRGN L AR, 3% R A A i 4k
S — R B R T PN ARG B, A A o R
PRS- 1 0 R A B s T

TF S 46 L 16 2 R 5 OG IIE BE 113 Sk (B8R
SR IIRE,, SR T T HL A A I A TF g LB,
FEE R IR L | R DA R S L R L 1)
IEL | Pl FRL G AP OCHRLIK | B e B S ik 2
CE A A . S RN 1 R, ff B i B
HEF an &l 2 fiis o

;'
S ” N -
If
4 7
2 _gt'/u
o\
. . JIyERR2
- V
/.,0 8 TR
%z?// Pt
TRAHE A H i
A il
onpr) [ Rt oMo | (L)
| death GRA L)
REh AT
1)

BE1 AZEmMEEITREEER

Fig.1 Schematic diagram of quartz accelerometer
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Fig. 2 Circuit schematic diagram
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Fig.3 Schematic diagram of experimental system
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