3539 B4 6 W P N Vol.39, No.6
2020 £ 12 A Technical Acoustics Dec., 2020

SIS BUSCW, TKIEGE, 1R¥E, . @ AKEE RN B SR A I T[], AR, 2020, 39(6): 693-696. [WEI Wenging, ZHANG
Yuanyuan, XU Tao, et al. Research on high precision sound velocity measurement of glass materials by ultrasonic water immersion method[J]. Tech-

nical Acoustics, 39(6): 693-696.] DOIL: 10.16300/j.cnki.1000-3630.2020.06.007

HEKRESREENERIEM R ERAR
BN, KA, A, K A, A

(1. T EBZEG S BRI, DU 610209; 2. HEEERE K, JEET 100049)

FHEE. MRS B OB R R A ¢, id M SobRHE A5 ] DAPPR AR RR P . AORIE AR, KRR
TEES I PRV AR REI S, I 75 S T DA SIS % AR K e B A B K AR B TR T R
B S%o 1T 5 (e R P R A PR AR AE R G E A HA 5 SRR I B, 456 ks B R AR RV Tl A SRR
AR, HETEE KR RINESE T SR ENEENE RS, RAESHER, BIEEBRSEMML. A
I R G0 ) 2 IR K BB B A AT TR, 25 R R R G ROm I AR R A e, R 4
FAIEY 0.2 mest, D A P S v RS W RT3 ) IR K R BT T W T B

XKBIA): Bk SR BAEUKIR: BEIERE, EMRAEAK S, AR

hE 4SS TB559 XHAFRIRAS: A XEHS: 1000-3630(2020)-06-0693-04

Research on high precision sound velocity measurement of glass
materials by ultrasonic water immersion method

WEI Wenging'?, ZHANG Yuanyuan', XU Tao', LIU Hong', WU Fan'

(1. Institute of Optics and Electronics of Chinese Academy of Sciences, Chengdu 610209, Sichuan, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The sound velocity of materials is related to its Young’s modulus and density, and the properties of materials
can be evaluated by measuring the sound velocity of materials. Relevant researches show that the sound velocity of ul-
tra-low expansion glass is the key parameter to evaluate its thermal expansion coefficient, and therefore the indirect
nondestructive measurement of thermal expansion coefficient of ultra-low expansion glass can be realized by measuring
its sound velocity. Considering that the ultrasonic velocity measuring instruments on the market are complex and diffi-
cult to integrate, an ultrasonic signal acquisition and display software is designed by combining high-precision data ac-
quisition card, then a high-precision sound velocity measurement system with simple structure, convenient operation
and easy integration is built based on the ultrasonic water immersion pulse reflection method. Finally, the sound velocity
of the prepared ultra-low expansion glass samples are measured, and the result shows that the measurement system has
high sound velocity resolution of 0.2 m-s”, which lays a research foundation for measuring the thermal expansion coef-
ficient of ultra-low expansion glass via the high precision measurement of its ultrasonic velocity.

Key words: pulse reflection method; ultrasonic water immersion; time interval; ultra-low expansion glass; sound velocity
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Fig.1 Principle diagram of ultrasonic water immersion pulse
reflection test
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Fig.2 Schematic diagram of ultrasonic water immersion
sound velocity measurement system
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Fig.4 Signal waveform containing the surface echo signal and
first echo signal reflected from the bottom for sample 1*
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Fig.5 Signal waveform containing the first and the second
echo signals reflected from the bottom of sample 1*
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Table 1 Sound velocity measurement results of ultra-low
expansion glass samples

s JEE dmm  BEERAL/Ps  FHE o/(ms?)
1 19.9 030 6.91 810 5753.89
2 19.9 140 6.92 000 5755.49
3 19.9 050 6.92 320 5750.23
4 19.9 010 6.91 760 5753.73
5 19.9 120 6.92 040 5754.58
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