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Abstract

Sensors are generally composed of sensitive components, conversion structures and other aux-
iliary components. Sensitive components are made using the inherent characteristics of developed
materials or developed secondary characteristics, which are then finely processed to form the
core of the sensor. Quartz crystal has significant anisotropic piezoelectric properties and is an
important material for sensor-sensitive components. In this paper, by consulting a large amount
of data and literature, the related characteristics of quartz crystal are studied and analyzed. Aim-
ing at the related characteristics, application fields and existing problems of quartz crystal, the
corresponding solutions are put forward, which provide a reference for the development and ap-
plication of quartz crystal properties.
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Table 1. Foreign quartz resonator major manufacturers
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Figure 1. The reversibility of the piezoelectric effect
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Figure 2. Equivalent circuit

Bl 2. FHEE

3.2.1. A EAR - SF R

2377 S iR X o [ e s B AN 73 75 46/ . Ballato £ Bechmann [8]%F 5 F B IHRAN 1) AT
DI 58 SRS R B TR AR AL 5 77 0 A I 0 R EAT TR, 45 R l& 3 [9]FT R

B 3 AR B, 24 0 x g Al e, ARERARA K 1024 5 AL N 60° K1 120°H, SRR N
B 39E x o7 e I, I IRES 10 A4 R AR K. BT L, A B IR 38 (1 e v Sk B i R
DI N B AL AR I, BN T [ S AR AR x BT R TR A SR A8 ARSI A ot
IF, R I E I 60° 1 120° BT )1 A2k Ic 77 11 [10]

3.2.2. @AFEYIE A*H-tFE R R

PR AR 1 - ABON 5 I A RN A OC . dAAR TRERS £ 0 F & 43 A B8 x BE RS (— IiE
BBV Z e (— URieEE) I # JE2 , Balllato A1 Bechmann [8]5% B Jig i 1S 1% 38 AN [R5 B2 f w O 3-SR 2%
RS TIR A 6 (B R WA 4 Bros[11], WEITAE W, UIAMA 6 17£ 0°~80° 18], /i Jihefi )y 60°
90K}, AR Bk, WIEMYIRMIEE N, @A mrERT, A EA B R
AR AT 2 HEAT 22 AL BEAG B B A BT D) BUF I Z 405 5 . 1967 4, Robert W. Kwyes %5 AfR#E
Ballato 11 Bechmann ()45 8 DL ¢ Ratajski H)5€ X, FIH = IR BEAR B dn Fr o8 & m) [ PE I 264, 1
S TE R ) A B2 D 00 90° I ) RIS 5Tt M i s 806 & [12], il 5 Fon[11], A B NIFEZE, C.
D 4 Ballato S5 i) =25a 45 5L, nI LAE tH T & v 10 & 1) e P AR G 1 X AR S8 4 IR A AR R U HAE 0
= 90° B Atb T — R & Hi 5 18 A ) A2 AE — 8 IR 22 13]
3.3. AXREMEFHIE - FE

U AT AR VIR, B IR R AR (R AETE AR R RO R . A AR S B & R
PERHE A, RFED) A S S AR A AR AT A S i A IR AR, SRR AR R AR,
AR AT e AR 5, AN R 28 P 0 o AR PR - B AR P S AN AR R 1] 6 BT oy — s FH 1) 284 (1 43
- REERRE R

DOI: 10.12677/jsta.2018.62010 89 e R A 5 8 P


https://doi.org/10.12677/jsta.2018.62010

& 4%

300
20+
Z
2 104
’~4~<\LL.
4& 0 L 1 1 J
30 6W0 150 180
-10L

wiC)

Figure 3. Relationship between force-frequency effect and
azimuth angle of AT-cut quartz resonator
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Figure 4. Relationship between force-frequency effect and cut
angle and azimuth angle of quartz resonator
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Figure 5. The relationship between the force-frequency
effect and the rotation angle of the AT-cut crystal when
the force is applied at 0° and 90°

5. AT YIRAELERE NI E A 00 90 BT JIST3 KL 5 1
HANXAR

DOI: 10.12677/jsta.2018.62010

90

fRIRAS TR 5N


https://doi.org/10.12677/jsta.2018.62010

R 4%

40

Lo
1 T H i 1

20 {= i o b HA

40 fmmt el e o

20

dembt

A L ( %f (x10°%)

bty !
-60 ___1:_- -.E.--.ﬂ__-l.. -: __.!___.
80 fo i di b Y
BT icti | | @dr BT i
100 540 20 0 20 40 60 80 100
REECO)

Figure 6. Typical frequency-temperature curves of common
cuts
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Figure 7. Schematic diagram of thickness
shear vibration
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Figure 8. Vibration beam vibration gyroscope diagram
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Figure 9. Structure of a quartz crystal
temperature sensor sensor
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