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Fig. 1 Movement analysis of an expanding ring
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Fig. 2 Radial velocoty-time history of the expanding ring
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A discussion of data processing techniques for expanding ring tests”

TANG Tie-gang, GUI Yu-lin, LI Qing-zhong,CHEN Yong-tao,
TONG Hui-feng, LIU Cang-li
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics » Mianyang 621900, Sichuan, China)

Abstract: The movement of a freely expanding ring was analyzed and the radial velocity-time curve of
the expanding OFHC copper ring was experimentally obtained by the laser interference technique.
The different data windows were chosen from the obtained velocity-time curve and the intercepted data
in the different windows were fitted by different methods. Then the accelerations were acquired from
the differential equations of the velocities. The stress-strain curves were gained by processing the ve-
locities of the ring under one-dimensional stress assumption. Results show that the reasonable selec-
tion of data windows is the correct data-processing foundation for expanding ring tests. While the
ranks of fitting expressions are higher than 2, the obtained stress-strain relation will lapse formally
from physics rules. But after the data, which are smoothed by higher-rank expressions, are processed
by the direct difference method, the processed data can reflect better the relationship between the ve-
locity history of the expanding ring and its instantaneous stresses. It explains that the lapse of the a-
bove fitted stress-strain relation from physics rules does not result from the data processing methods
but from the uncertainty of the velocity measurement at one point.
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