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Fig. 1 Sketch of experimental set-up and measurement
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Table 1 N, data for standard lamp

A/ (nm) N, Q)/(pW +cm™ « nm™") A/ (nm) N, (Q)/(pW +ecm™ « nm™")
400 17.9 650 131.0
450 35.7 700 148.0
500 98. 8 800 167.0
600 109.0
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Table 2 Material parameters of 93W and LY12Al

Material oo/ (g/cm?®) ¢o/(km/s) S Yo
93WLe 17. 64 4.01 1. 28 —
LY12Al17 2.785 5.328 1. 338 2.0
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Fig. 2 Typical radiance profiles of methane-air mixture with 5% air
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Table 3 The experimental data of methane-air mixture under shock compression

Car/ (%) w/(km/s) D/(km/s) u/(km/s) p/ (MPa) T/(K)
0 4. 99 9.0 7.68 49. 06 3320.0
1 5.15 9.1 7.89 51.98 3885.4
5 5.06 8.8 7.77 50. 74 3950.0
10 5.03 9.2 7.72 54.61 4318.7
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Fig. 3 Fitted shock temperature curves of methane-air mixture with different air ratio
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Table 4 First ionization potential of components (Unit:eV)
I~ I, Il..\!2 11.02 I xo Il.(‘]—l,1 I.c I u
14.53 13.614 15.51 12.5 9.5 12.90 11. 26 13. 60
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Experimental Studies on Hugoniot Data of Methane-Air Mixtures
under Shock Compression

WANG Xiao-Yan, HUA Jing-Song, WEN Shang-Jie,JIN Shan,SUN Xue-Lin
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Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; To study the state parameters of methane-air mixture under shock compression, Aluminum
target chamber filled with methane-air mixture were impacted by tungsten alloy projectiles. Projectiles
were accelerated to about 5 km/s using a two-stage light gas gun. Methane-air mixture with different
air ratioes of 0,1%,5% ,and 10% were tested,respectively. The radiance signals from shocked meth-
ane-air gases were recorded by an instantaneous pyrometer system. The Hugoniot data of four mixed
ratio gases were obtained. The experimental results indicated that the shock temperatures of mixtures
increase with rising of the air mixed ratio. The mixtures emitted non-equilibrium thermal radiation in
shock downstream. The ionization of methane-air gas with 10% air mixed ratio is calculated by Saha
ionization function. Calculated results indicated that methane-air mixed gases with an air mixed ratio
less than 10% doesn’t ionize,and can protect pins effectively.

Key words: methane-air mixtures;shock temperature;ionization



