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Fig.1 Experimental set-up of laser ignition
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Fig.2 Typical curve of laser ignition
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Table 1 The sensitivity of laser ignition
50% fired 100% no-fired 100% fired
powder sensitivity upper limiter lower limiter
/m] energy/m] energy/mJ
B/KNO, 17.95 11.43 28.60
B/KNO; with
9.11 6.53 11.70
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Fig.7 Ablation surface of B/KNO,
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Table 3 The CO characteristic IR absorbance of T IR R T S AL
combustion gas for various propellants (2) KO 77 H a0 KNO, | 38 fiE 4l J#& 7] . CuO
No- sample name Aw S AT AR SR CO Y o
1 single-base propellant 0.416
2 RGD7A11/1 0.368 SE Xk
3 RGD7A11/1 + KNO, 0.363 [1] Hartzell GE. Overview of combustion toxicology [ J]. Toxicology,
4 RGD7A10/1 0.366 1996,115: 7 -23.
5 RGD7A10/1 + KNO, 0.355 [2] REOE. EAUVHE R BB AR RN (E&) [M]. db
6 GRS 0.441 50 B HR SR R, 1994,
7 GRS + KNO; 0.431 [30 XUSfar, EYRI. 3T 20 A JSURE R PRI [T, 0 2
8 GRS + 5% polyester 0.402 AR 2005.33(1) : 65 —66
9 RGD7A 0.362 o '
LIU Zhong-qi, WANG Ru-lin. Gas detection with infrared absorption
10 RGD7A +5% CuO 0.339
principle[ J]. Coal Science and Technology,2005,33(1) : 65 —66.
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Determination of Combustion Gases of Gun Propellant by IR

CHEN Zhi-qun, PAN Qin, HU Lan, ZHANG Gao, LIU Shao-wu
(Xi'an Modern Chemistry Institute, Xi'an 710065, China)

Abstract; The poisonous gas in combustion gases for gun propellant by manometric bomb test was analyzed by infrared spectrum
technique. The results show that manometric bomb test and infrared spectrum technique can be used to judge poisonous grade of
combustion gases of various gun propellants. Evaluation method was put forward for propellant preparations. Combustion gases can
be reduced when KNO, ,CuO and polyester are added in gun propellant formulation.

Key words: analytical chemistry; infrared spectrum; manometric bomb; propellant; combustion gas
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Effect of Phenolic Resin on Laser Ablation of B/KNO,

YE Ying-hua, SHU Lang-ping, SHEN Rui-qi
( The School of Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The ablation problem in laser ignition of energetic material was studied by means of scanning electron microscope( SEM) ,
photoelectric method and differential thermal analysis(DTA). The effect of phenolic resin on laser ablation was investigated. The
results show that after adding phenolic resin,the initiation temperature of the reaction change from 556 °C to 548 C , and reaction
heat changes from 1.86 kJ - g ' t02.21 kJ - g'. In comparison with B/KNO, ,B/KNO, with phenolic resin is more sensitivity , and
has smaller ablation and shorter delay time as well. After adding phenolic resin,the 50% fired energy was less than that without
phenplic resin, changing from 17.95 mJ to 9. 11 mJ. The reduce degree of the delay time was inverse proportional to the laser energy
density. When the laser energy density was 5 J + em > | the delay time changed from 17.5 ms to 7.2 ms. When the laser energy
density was 23'J + ¢cm ? | the difference between the delay times was little.

Key words: applied chemistry; laser ignition; ablation; phenolic resin



