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Figure 1 The curve diagram of current varing

with frequency
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Figure 2 The curve diagram of impedance
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varing with frequency
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Figure 3 Electromechanical equivalent

circuit of ultrasonic sensor
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Figure 4 The overall structure diagram of parameter

test device
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Figure 5 Electromechanical equivalent circuit of

ultrasonic sensor
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Figure 7 Full wave detection circuit 2
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Figure 8 Second order VCVS type low pass filter
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Figure 9 The frequency testing principle of sensor
2.3.2 AT XA S
Wk 10 Fros R AL, BBk s S
FLREL R 335 R P T 2 W £ 10 5 AR R B 5 5
WL AR IE I H B R P s s U, FRLE AT



16 TN R 22 2 4R (T 5 JRD

2020 4F

RLBH R, 55 BH R R, PR n] R FELBH R, BHAAL R
PR AL EAET U, i mT i e BE A BELE R A

5 R A RELLE
fem

;(-U-); o—\D
Sy
R

R —
10 fER=RMEHRIRREE
Figure 10 The impedance testing principle of sensor

2.3.3  Hrdhafaml X

P11 2 — BT A BB B i I 3K ER A
PRI R TR IEL h EAT — 8 T B A SO TR g
i [# 7 222 A SR A TR 2L A, ), A
ERATE I & ¢ VAR RUTE g R o L2 L P
1 LRGN 5 T FRL SO Y PR U S T L
(Pl 2 ) —HLAR B (S ot b A% e A
1) — LS (R Y U4

Tk A
ATl FRAAC I

(4) FrAS Y R LCR MRAY bR 25 &
VR BRHEA S , 5505 09 TH2811C ATCDBI2,
3.1 EHRINE (FE) 5 RIERME (EHT)
BELEREAT T 5 WINASE S, R sk 1 R,
R PAREAES IR BRI o 1, Bt
ICAIL, R 1 AT, B S R v A A I
R PRI A 0 fe KM 25 (ELJE: 3 kHz, H B SR
1.3 4 18l B RARXT IR 22 R 0. 3% ; ROE IR
RKF RS 3 kHz, BB 5 78R+,
FRRAARIRZE N 0.29% , X HERT A1, BT B 5L
s, MREE R — SR W R B 0K
F1 RSN (FEET) 5 RIEIRAER (EHT) SI0HE
Table 1 The experimental data of resonant frequency
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Figure 11 The amplitude testing schematic of sensor
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Table 2 The experimental data of static capacitance Table 4 The output amplitude test results of
pF self-sending and self-receiving sensor A%
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Table 3 The experimental data of the sending wave

amplitude and the returned wave amplitude V
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Table 5 The output amplitude test results of sensors
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Research on Ultrasonic Sensors Characteristics and Testing Method

WANG Zhu, LIU Chunlong, LUO Qinghua

(School of Information Science and Engineering, Harbin Institute of Technology at Weihai, Weihai 264209, China)

Abstract; The accuracy of flow measurement could be affected by the consistency of the pair of ultrasonic sen-
sors. In view of the problem of poor consistency of different ultrasonic sensors, this paper aimed to analyze the
influence of several closely related parameters, and provide theoretical basis for the selection of the pair of sen-
sors used in the same flowmeter. At the same time, the transmission line method, alternative method and vari-
able frequency excitation signal were used to realize the test of ultrasonic sensors, and the specific circuit de-
sign method to realize the test was given. The experimental results showed that the proposed method was stable
and reliable, and a pair of ultrasonic sensors with good test performance consistency could ensure the flow
measurement accuracy.

Key words: ultrasonic sensor; performance maiching; resonance frequency; anti-resonance frequency; reso-

nance impedance ; anti-resonance impedance; static capacitance



