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Unsteady Pressure Field Measurement on a Test Model During the Passage
of a Supersonic Shock Wave Using Dye-Painted AA-PSP
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Abstract
In this study, we present a discussion of the results obtained from the visualization and measurement of the interaction
phenomena between shock waves and structures using DP-AA-PSP (Dye-Painted Anodized-Aluminum PSP, DP-AA-

PSP), as part of the establishment of a blast pressure measurement methodology employing PSP aimed at mitigating the

risk of blast injuries. A comparison between the measurements obtained using DP-AA-PSP and those from unsteady

pressure sensors demonstrated that PSP enables both quantitative and qualitative evaluation of the interaction

phenomena between shock waves or blast waves and objects. Furthermore, the results indicate that because the

phenomena significantly vary depending on the angle of incidence of the wavefront during the interaction between the

object and the shock or blast wave, surface measurements of the unsteady pressure field using PSP have the potential to

serve as an effective means for investigating various blast-related phenomena.
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LOMEELHTRETH . HEiTo7.
SPr;Y gun Table 1 Anodizing Condition
/ Sample material Aluminum (A1050)
Phosphoric acid
i Electrolyte (0.3mol/L)
Rt | Sample Current density [mA/cm?] 3.5
// Anodizing time [min] 240
o Electrolyte temp. [deg C] 10
|
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Fig.2 Schematic diagram of the diaphragm-less shock tube
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Fig.3 Schematic diagram of the measurement system for
shock wave visualization tests
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Fig. 4 Visualization of the evolution of the unsteady pressure field over a square prism induced by normal shock wave
impingement (Ms = 1.20, image interval: 20 [ps])
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Fig. 5 Comparison of pressure measurements between an
unsteady pressure transducer and PSP in the early stage

following shock wave impingement
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