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Fig.1 Schematic diagram of the laser ignition system
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Fig.2 Physical map of the laser ignition system
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Table 1

voltages

The energy of the semiconductor laser at different

output energy / mJ

firing voltage / mV

10 ms 5ms 2 ms

900 9.45 3.63 1.53
1100 10.90 4.94 2.04
1300 12.30 6.08 2.56
1500 13.60 6.87 3.12
1700 14.50 7.73 3.67
1900 15.40 8.63 4.10
2100 16.70 9.78 4.64
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Fig.4 Structure diagram of the laser igniter
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a. elemental mapping of B/KNO,/PF
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Table 2 Ignition of B/KNO,/PF laser igniter excited by laser with different pulse (0: failure, 1: succeed)

firing voltage firing voltage sort by voltage sort by voltage

of 10 ms / mV response of 5ms/ mV response of 10 ms / mV response of 5ms/ mV response
1050.0 0 1050.0 0 1050.0 0 1050.0 0
1575.0 1 1575.0 1 1312.5 0 1312.5 0
1312.5 0 1312.5 0 1316.6 0 1320.7 0
1443.8 1 1443.8 1 1318.6 0 1322.8 0
1378.2 1 1378.2 1 1319.6 0 1323.8 0
1345.3 1 1345.3 1 1320.2 0 1324.0 0
1328.9 1 1328.9 1 1320.4 0 13241 0
1320.7 1 1320.7 0 1320.5 0 1324.2 1

1316.6 0 1324.8 1 1320.6 1 1324.3 1

1318.6 0 1322.8 0 1320.7 1 1324.8 1

1319.6 0 1323.8 0 1327.2 1 1328.9 1

1320.2 0 1324.3 1 1328.9 1 1337.8 1

1320.4 0 1324.0 0 1345.3 1 1345.3 1

1320.6 1 1324.2 1 1378.2 1 1378.2 1

1320.5 0 1324.1 0 1443.8 1 1443.8 1

1327.2 1 1337.8 1 1575.0 1 1575.0 1
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Fig.10 Surface photo of unfired B/KNO,/PF igniter
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Table 3 Ignition delay of B/KNO,/PF laser igniter by laser
with different pulse

. secondary

firing volt- first ignition / ms o
ignition / ms

age / mV

5 ms 10 ms 5ms 10 ms
1320.7 - 3.95 - 8.04
1345.3 4.69 4.13 8.06 7.47
1378.2 - 4.03 - 7.45
1443.8 3.99 3.50 8.08 7.47
1575.0 3.66 3.57 7.23 7.35
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Ignition Characteristics of BKNO,PF Based on Semiconductor Laser System

GUO Wei, CAO lJin-le, CHANG Shi-min, HU Peng, WU Li-zhi, SHEN Rui-qi, YE Ying-hua
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: Semiconductor laser ignition system has not only been widely applied in safe and reliable ignition but also possesses
obvious advantaged for anti-jamming in complex electromagnetic environment , due to its small size, light mass and energy
transmission by optical fiber. To investigate the ignition characteristics of laser igniter, a new type of semiconductor laser system
and laser igniter filled with micron-sized B/KNO,/PF were designed and prepared. TG-DSC, SEM, TEM, EDS, laser reflectance
and Laser induced breakdown spectroscopy were used to study the thermal behavior, morphology, distribution of element, laser
absorption efficiency, and emission spectra of B/KNO,/PF. Then the ignition characteristics of B/KNO,/PF igniter were studied by
the semiconductor laser ignition system. The results showed that the initial reaction temperature of B/KNO,/PF decreased and the
heat release increased with the higher PF mass ratio and the smaller particle size in the DSC curve. The ignition process of the la-
ser igniter can be divided into two stages: first ignition and secondary ignition. The pulse laser had a significant effect on the igni-
tion characteristics of the igniter. The igniter could normally ignite with the 50% ignition energy of 6.23 mJ and 12.54 mJ, respec-
tively, when the laser pulse were 5 ms and 10 ms. The first ignition delay time of 3.50-4.69 ms, secondary ignition delay time of
7.23-8.08 ms, and flame duration of 58—83.5 ms were produced in the laser igniter by changing the laser pulse and energy. The
laser ignition system cannot motivate the igniter to fire normally when the laser pulse was 2 ms. These characteristics were consis-
tent with the energy output law of semiconductor laser.

Key words: semiconductor laser ignition system ; B/KNO,/PF;igniter;re-ignition
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