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Study on Charge Parameters and Ignition Performance of B/KNO; Laser Igniter
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Abstract: In order to explore the influence of charge parameters of B/KINOs laser igniter on its ignition performance, a light
window B/KNOs laser igniter was designed and a laser ignition system was built. The effects of the particle size of potassium
nitrate, the mass ratio of boron to potassium nitrate, the type and mass fraction of binder added, the density of B/KNO; charge and
the sealing property of the input end on the ignition power and ignition delay time were experimentally studied. The results show
that the B/KNO; laser igniter with the potassium nitrate particle size of 2 ~ 12um, the mass ratio of ws to winosz of 3 : 7, the
addition of 3% phenolic resin and the charge density of 1.6g'cm™ has the best ignition performance, the ignition power and
ignition delay time are 4.52W and 160ms respectively. The sealing design of B/KNO;s laser igniter can further enhance its ignition
performance with the ignition power of 4.24W and the ignition delay time of 120ms respectively.
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Fig.2 Laser igniter structure
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Tab.l1 Effect of potassium nitrate particle size on ignition

property
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Fif/um  1* 2 3 4 5" DhE/W RIS
2~5 53 5.5 54 54 54 5.40 1.68
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~50 5.7 5.7 5.8 5.8 5.9 5.78 1.84
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Fig.5 DSC plot of different ratios of B/KNO; ignition powder
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Tab.2 Effects of different ratios of B/KNQO; on ignition property
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Tab.3 Effects of addition of binder on ignition property

Wl BRI THIRK LK
S 2 3 4 5t MIE/W IEIREE)s
1 56 55 57 55 56 560 1.72
%}Eﬁ 345 45 46 45 45 452 0.16
IR
5 50 48 49 48 50 490 1.40
1 57 58 59 58 58 5.80 2.30
W 3 51 54 53 52 54 5.28 2.65
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- 53 56 58 57 55 5.58 2.89
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Tab.4 Effects of ignition charge density on ignition property

I RKINZEIW SRR STRK
Ngemd) 17 ¢ 3% F 5 HF/W  EIREE/s
13 52 54 52 53 52 526 2.66
1.4 4.9 5.0 4.8 4.9 4.8 4.88 2.44
1.5 5.0 5.1 5.0 5.0 5.1 5.04 2.04
1.6 4.5 4.5 46 45 4.5 4.52 0.16
1.7 5.0 5.2 50 5.1 5.1 5.08 3.10

H2E 4 AT, BEESEZ BN N, AR 34k
KRN R K AER A R BN G SRS X
SRR TR RN, —J7 IR SN X (ke
JEJIHEHR, MTHIPR SN A, A i K AEIR IS A] 5
Ti— TR TR, UG R KRB B A
RSN X FARERESE N, AR S B A%, T8
SURIERE AR o RIRGE R T ARIFLBR R T BExT
FOKPEREEARAEN, ATE— D% (1.6
gremrd ) [ KRB, IUIPX & K I HR AR,
H4.52W, P EIERE[E iR, M 0.16s,

2.5 INImREZRIEXT & KFFERISZI

IRIGHIFZE i A S X B/KNOs OGS K i a5
KPERERIFZIR o SRS we @ wknos K3 17 RS
RN 3% ERERI AR, 2GR 1.6g-em?, 52
AT TP e s, FE—AL s ki Al bR —
JRIRRE 0.2mm PIRERR I LAYG R 2% B0, IF R —
HAREEAR L S A E X IRZ, IET 6 PR, 2
A KRR ORI A R 5

6 MREFITHRLE
Fig.6 Gluing and control group
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Tab.5 Effect of input sealability on ignition property

b T/ NEKINE/W SRR S

b 1 2¢ 3 4 st W SERMEEs

AR 4.0 45 42 43 42 424 0.12
RGEARE 45 45 46 46 4.6 4.56 0.16
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