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Linear expansion coefficient measurement instrument

using AC inductance bridge method

LIU Ping-an*, LIU Kai"
(a. School of Physics and Electronics; b. Laboratory and Facilities Management Office,
Henan Univesity, Kaifeng 475004, China)

Abstract: The micro displacement was converted into the inductance variation of the double coils
in the AC bridge, and the accurate electrical measurement of the micro displacement could be realized
due to the high sensitivity of the AC bridge. The sensor, single chip microcomputer and several PTC
electric heaters were used to uniformly control the temperature of the sample rod. And a row of cool-
ing fans were installed to cool the test device rapidly. The adjustment of AC bridge, the calibration
between the core displacement and voltage output signal, and the data processing by the least square
method were added in the experiment. The experimental contents were enriched by the combination of
two basic experiments of AC bridge and solid linear expansion coefficient measurement.

Key words: linear expansion coefficient; AC inductance bridge; calibration; least square method
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Research on the control of suspended particles based on
phase-controlled focusing principle

MA Man-qian*, KONG Ling-hao*, GU Hao-tian®,
ZENG Tianyou*, ZENG Yu-feng®®

(a. College of Physics and Telecommunications Engineering;
b. National Demonstration Center for Experimental Physics Education,

South China Normal University, Guangzhou 510006, China)

Abstract: A concave spherical dual emitter ultrasonic array structure was designed, and the
phase-controlled focusing principle was combined. The phase parameters of the input signal of the
transducer were controlled in-time by the FPGA hardware system, and the standing-wave focused
sound field with strong suspension ability was formed. According to the preset trajectory of the sus-
pended particles, the phase difference of the array signal was adjusted regularly to realize the dynamic
focusing of the ultrasonic beam. The suspended particles near the node moved as the sound field
moved. The accuracy of controlling the movement of particles was studied, and two directions were
selected for trajectory error analysis. Finally, the controllable range of particles was studied respctive-
ly on the vertical plane and the horizontal plane, which illustrated the strong suspension stability and
the wide control range of the device.

Key words: ultrasonic standing wave field; phase-controlled focusing principle; FPGA; full three

dimensional movement



