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Fig.1 Schematic of the semi-annular converging shock tube facility (unit: mm)
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Fig. 2 Initially perturbed interface generation device Fig. 3 The high-speed schlieren photography system
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Fig.4 Complete evolution process of the single-
mode interface with a=1mm accelerated by the
cylindrical converging shock. (a) Sequence of
schlieren images showing the shock propagation
and interface deformation at different times
(unit: ps); (b) Typical shock patterns after the
first and the second shock-interface interactions.
ICS, incident cylindrical shock; ISI, initial single-mode
interface; ORS, outward-moving reflected shock;
ITS, inward-moving transmitted shock; DSI, distorted
single-mode interface; TSF, transmitted shock
focusing; STS, secondary transmitted shock;

SRW, secondary reflected waves.
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Fig.5 Comparison of the interface deformation and
shock propagation under initial amplitudes a=1mm,

2mm, 4mm at different times (unit: ps), respectively
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the distance between the trough and focal point
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Experimental Study of the Interaction of Single-Mode
Gas Interface with Cylindrical Converging Shock Wave

LI Yang, DING Ju-chun, ZHAI Zhi-gang, SI Ting
(Advanced Propulsion Laboratory, Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027,
China)

Abstract: Richtmyer-Meshkov (RM) instability of a single-mode Air/SF; gas interface interacting
with cylindrical converging shock wave was experimentally studied in a self design and processing
semi-annular converging shock tube. Different from previous annular shock tubes, this shock tube has
a semicircle experimental section, which makes the semi annular pipe and experimental section are
outward open and can refer to the traditional horizontal shock tube way to set the initial disturbance
interface and observation system. In this work, single-mode initial disturbance interface is formed by
using line constrained soap film method. Complete evolution process of interface subjected to action of
cylindrical converging shock wave was obtained by high speed schlieren photography. In order to study
the influence of initial amplitude on interface evolution, a single mode interface with three different
initial amplitudes was generated, under three working conditions, the variations of interface
displacement and disturbance amplitude along with time were obtained, respectively. Results show
that RM instability produced by converging shock wave is very different from that of plane shock
wave. The main reason lies in the convergence effect, including geometric convergence, the flow
compression and interface phase inversion.

Keywords: cylindrical converging shock wave; richtmyer-meshkov instability; single-mode interface;

high-speed schlieren photography



