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becomes higher and shorter respectively.
nitrate

50/5) with the increase of boron fraction from 30% to 70% . The laser ignition delay time decreases with the laser
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energy density linearly, moreover the composite of lower laser ignition threshold also has shorter ignition delay
time. Because of the onset temperature of reaction of B-KNO; from 556 C to 548 C and released heat from 1. 86

kJ/g to 2. 21 kJ/g in case of admix of phenolic resin to B-KNO; , its laser ignition sensitivity and ignition delay time
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Laser Ignition Performance of Boron-Potassium Nitrate Composite

(School of Chemical Engineering » Nanjing University of Science and Technology, Nanjing,Jiangsu 210094 ,China)

Boron-potassium nitrate is an important energetic material, whose ignition and burning performances
depend on the oxygen/fuel ratio closely. The laser ignition of B-KNO; composites and doped composites by phenolic

resin at different oxygen/fuel ratios were experimentally studied , thermodynamically calculated, and thermally
analyzed. The laser ignition process consists of laser ablation, thermal chemical reaction, and combustion. The laser

ignition threshold of 50% fire has minimum of 7. 6 mJ (B-KNO; :50/50) and 4. 05 mJ (B-KNO;-phenolic resin:40/
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Fig. 1 Schematic of laser ignition system
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Table 1 Laser ignition sensitivity of B-KNO; and B-KNQO;-phenolic resin at 50% fire

Composite Sensitivity/m]J Composite Sensitivity/m]J
B/KNO; (30:70) 74.6 B/KNO; /phenolic resin(30:70:5) 5.98
B/KNO; (40:60) 7.7 B/KNO; /phenolic resin (40:60:5) 4.05
B/KNO; (50:50) 7.6 B/KNO; /phenolic resin (50:50:5) 5.79
B/KNO, (60:40) 9.6 B/KNO; /phenolic resin (60:40:5) 6.06
B/KNO; (70:30) 19.4 B/KNOj; /phenolic resin (70:30:5) 9.4
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Fig. 2 Delay time of laser ignition of B-KNO;
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Fig. 3 Delay time of laser ignition of
B-KNO;-Phenolic resin
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Fig.4 DTA thermal analysis of B-KNO;
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Table 2 Calculated thermodynamic parameters of B-KNO; at 300 K and 0.1 MPa

Composite Oxygen balance/ % Oxidizer/Fuel ratio Enthalpy/ (k] /kg)
B/KNO; (30:70) —38.90 0.461 —11477.82
B/KNO; (40:60) —65.06 0. 305 —9837. 86
B/KNO; (50:50) —91. 22 0. 207 —8197. 89
B/KNO; (60:40) —117.37 0.139 —6557.93
B/KNO; (70:30) —143. 53 0.090 —4917. 97
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