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Abstract Laser ignition characteristics of composite modified double-base ( CMDB) propellant containing
hexanitrohexaazaisowurtzitane (CL-20) are researched by CO. laser beam at different laser power densities. The
effects of Al powder content and burning-rate catalysts on ignition characteristics of CL-20-CMDB propellants are
discussed. The results show that the laser ignition delay time of CL-20-CMDB propellants without catalyst decreases
with the increase of power density, the change of delay time becomes small at high power density and the ignition
process of the propellants has hardly any variety when the heat flux is in the range of 25.5~127.0 W/cm?. The
delay time and the ignition process of the propellants containing catalysts have a close dependence on the laser flux.
The ignition appears in the gas phase near the propellant surface and the ignition delay time becomes longer at high
power density. The content of Al powder has strong effect on the ignition delay time at the lower power density, but
the action becomes weak with the laser flux increasing.
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Table 1 Formulation of CL-20-CMDB propellants (mass fraction, %)

No. NC(12. 0% N)+NG CL-20 CV Al Cat

CAO01 54.7 36 7.3 2 —

CA02 54.7 33 7.3 5 —

CA03 54.7 30 7.3 8 —

CA04 54,7 28 7.3 10 —
CA02-A 54.7 33 7.3 5 B-Pb 2.5, g-Cu0.5,CB 0.8
CA02-B 54.7 33 7.3 B NTOPb 2.5, NTOCu 0.5,CB 0. 8
CA03-A 54.7 30 7.3 8 B-Pb 2.5, p-Cu 0.5.CB 0. 8
CA03-B 54.7 30 7.3 8 NTOPb 2.5, NTOCu 0.5,CB 0.8
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Fig. 1 Experimental setup of laser ignition
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Fig. 2 Variation curves of ignition delay times ¢ of four

propellants versus heat flux ¢

-

(b) CA04 propellant, g=102.0 W/cm?

P 3 TR 5 i A 50 0 o 2 SRR Y i 2R T o 7R

Fig.3 Typical graph of laser ignition process of two propellants without catalysts
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propellants containing burning catalysts

Laser flux

Ignition delay time ¢ /ms

q /(W/cm®) CA02 CA02-A CA02-B CA03 CA03-A CA03-B
25.5 301 303 356 331 304 319
51.0 130 122 119 129 121 119

102.0 56.0 51.0 51.3 57.3 52.3 50.7
127.0 45. 4 49. 2 56. 0 45.9 — 47.3/76.0

* Delay time for the propellants that luminous flame appears in the gas phase near the surface during ignition

(a) q=25.5 W/cm2

(b) g=127.0 W/em?
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Fig. 4 Typical graph of laser ignition process of
CA02-B propellant at different power densities
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Fig. 5 Typical graph of laser ignition process of
CAO03-B propellant at different power densities
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Fig. 7 Typical graph of laser ignition process of CA02-A propellant at ¢=168.0 W/cm®
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