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Abstract
electrode method for pulsed Nd: YAG laser ignition of boron-potassium nitrate. The ignition threshold values of
laser plasma of B-KNO; (40/60 mass fraction) and B-KNO;-phenolic resin (40/60/0. 5 mass fraction) are
34.07+8.06 J/em® and 28. 56 & 2. 62 J/em?, and their ionic charge flux and average kinetic energy are
1.82X107° C/(mm?® * s), 10. 85 X 10* eV (at 62.05 J/em?) and 2.29X107° C/(mm® « s), 13.61X10% eV (at

60. 80 J/cm”) respectively. The ignition delay time of plasma depends on laser energy density in exponential decay,

Electric conductivity of laser plasma and its characteristic parameters were studied by parallel-plate

and the delay time of B-KNQO; doped phenolic resin is larger than that of B-KNO; under a relatively low laser energy
density, but same over 35 J/em®. The results shown that phenolic resin accelerates the ablation of B-KNO;, and
plays an important role to produce higher ionic concentration and kinetic energy of reactivity ablation products.
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Table 1 Ignition threshold value of laser plasma of B-KNO;

Composites B-KNO; B-KNOs-phenolic resin
Electric field /(kV/m) 10.0 17.5 22.5 27.5 32.5 37.5 7.5 12.5 17.5 27.5 37.5
Ignition threshold /(J/em?) 24.79 44.74 43.29 29.41 31.63 30.56| 27.61 32.33 29.51 25.21 28.15
Average /(J/cm®) 34.07=+8.06 28.56+2.62
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Table 2 Laser plasma characteristic parameters of B-KNO; composites
Composite Energy Plasma R Charge flux Average
density /(J/cm?*) current /mA /(C/(mm?* * s)) /(10% eV)
B-KNO; 62.05 —0.03238+0.11218E 0.9994 1.817X10°° 10. 852
42.03 —0.017244+0. 1076 E 0.9970 1.022X107° 6.170
B-KNO;-phenolic resin 60. 80 —0.040734+0. 11259E 0.9993 2.286X10° 13.612
29. 97 —0.01949+0. 08788E 0.9829 1.160X107° 7.920
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