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Development of Water Exit Test Facility of High-Speed Body and

Flow Visualization of the Flow Field

SHI Hong-hui , WU Yan, ZHOU Hao-lei , ZHANG Xiao-ping » ZHOU Su-yun ,
JIA Hui-xia , ZHANG Li-te , WANG Chao . DONG Ruo-ling
(School of Machiney and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This paper describes a study on the interaction of supercavitation and free surface when un-
derwater high-speed blunt body exits from the water surface. A slender metal nail is shot into a water tank
from its bottom. The nail moves upwards as an underwater high-speed moving body until it completely
leaves the water surface and enters the above air space. The experiment demonstrates the formation of cav-
itation in the water and near the free surface as well as the collapse of the bubbles. The flow field is visual-
ized by using a high-speed camera. The experimental results indicate that the speed of 40 m/s is the critical
speed from which cavitation transits into supercavitation. When the speed is less than 40 m/s, partial cavi-
tation on the slender body appears. The body speed exhibits an oscillatorily decreasing trend. Above the
critical speed, the body speed decreases linearly. The instantaneous velocity of the nail tip just exiting wa-
ter free surface is the lowest. There is a gas-liquid mixture phenomenon near the free surface when the nail
body leaves the water surface completely.

Key words: water exit of high-speed body; supercavitation; free surface; slender body
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Study on Alignment Method of a Laser

Synthetic Wavelength Interferometer
WEI Ruo-fei, YAN Li-ping ,» YAO Xi-guo, YANG Tao, CHEN Ben-yong
(Nanometer Measurement Laboratory, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The alignment method of the laser synthetic wavelength interferometer is studied. A method
for the alignment of the laser synthetic wavelength interferometer is proposed by using a four-quadrant de-
tector. The alignment principle of the laser synthetic wavelength interferometer and the signal processing
method are described. The alignment measuring experiment of the reference corner cube is carried out.
The experimental result shows that the standard deviations are reduced from 7. 038 mV to 1. 6 mV in the
direction of x and from 30. 118 mV to 1. 119 mV in the direction of z. The alignment measuring experiment
of the measurement corner cube is carried out. The experimental result shows that the standard deviations
are reduced from 3. 2049 mV to 1. 202 mV in the direction of x and from 2. 831231 mV to 0. 673 mV in the
direction of y. These results show that the proposed alignment method is reasonable and feasible.

Key words: laser interferometer; alignment; four-quadrant detector(QD)
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