ERRE A & £
2007 4£ 2 H

CHINESE JOURNAL OF ENERGETIC MATERIALS

7 o® Vol. 15, No. 1

February, 2007

XEHS: 1006-9941(2007)01-0036-03

IR E &% S5 SR

RE#, & %, ¥

R, & &, AR

(THERMFEFRE, BT % 710065)
TE: RS AR SR 5T 25 92 BR R a2 B v A R A, T L0 AP 6T A T B AR K M & 5 25 R <R 43 h
Mo G5SR4 S 50 R AT A 63 A 2 A BT TR [ & S 25 A rh CO B e i e =2 i, Bl o
JA KNO, .CuO BRI RERE AL & S5 2508 S0k CO W38 i, 1% 07 16 W] R BC O B SR LR & S 1T 7 1o

KR L
HmESEE: TQ560.72; 0657.33; TI55

1 5]

e RE K KE SRR TE R AR A T W T H 45Tz,
16 2R 2 R R Y [A) B OQ T B Al R et C o i
A E SRR O R A AR I R S A it R
S YRRE TN 4]y SR NS R e 1 SRR SO DN B 3
BUEE R R A I e B P A s R A
Juh e R R RO 51 TR S AR AR, A
PERRER KRR TT . KIEZ 7 BRI A g
i % S k4 . €O NO, NO.,N,0 HCN,CH,0.CO,.
H,0.N,.CH, NH, H, HCI, H,S. HCIO,, & CO,.
H,0 N, .CH, .NH, H, %% & ¢ /&, CO HCN .CH,0
NO, 8P FRREEPE S, HCL HCIO, B A A4 0 T 1k
PR H ST U %S, CO A HON 734 ) 2 95 vk B2 1) i
51 0 A R s
5T KCHE 25 1R 5 SR 180 43 169 s W00 R B 7 38 - B 1)
BEPE AR HEA 2 PR B JCHE 25 08 22 4 Pk A AR
T PO R BB SEE SR R MR R A AL Kk
SR 2 2R e S AR R AR, I SR AR ST AR R 2T A1l
TR (FTIR ) X 7 A= i BR KA 7 8 1% 2 & 20 A, TF
I D] R e e o

il

2 X I
2.1 REHMEFIELE

R FH 285 A R A e A 0L A i 245 20 2 Tl R o il 7
H Ao R A S 24 2 U R R A e KR ), MR KR
T A B RS i T A B R T I Y& 0 PR AR A A

Wi B HE: 2006-04-13; &6 B #5: 2006-06-26

EETIE : JEL kb E BB T S0 %8 3 400 H (514550202047.83502 )
EBBI: REHE(1965 - ) L, MG AR, DA KA 24 B A A6 ) A
LIANGIE BT TAE . e-mail; CZQ80000@ 126. com

LLAMETE I WIS A2 R

XEKARIRAG: A

AR T RS AR 7= W e AN B AN A . AR b
B 5 AN AL A 2B 0 AR R g 7 %5 PR R b B K
T3R5 25 K St i T, X R) 28 & B AR R R A
VA B, 5 o AH [R] %% P A i B K e )y i
B 1 J ., % A R 28 AR R 100 mLL,
2.2 aikigESenitn

WA Y IR A 75 35 [ Nicolet 24 /] NEXUS 870 #1
6 B AR 380 2T S S AR b HE AT, MK A5 s T
Fil ,4000 ~400 em ™'y HI 32 W PR 4 em ' 4T
SN AR LB : @35 mm x 100 mm , £T 4h 5635 54k 1 =,
PR B R VA A A KRR R, (20 2 1) C
EAEHE,30 mL; SUAE S ,0.1 MPa,

3 ASNKESTTIE

LI E S MSAERE
BB G 9, A e g DA S RS AV S AR TE
A LRI LL AR, AT AR IR X T i A7 M
HGE , E & 7 B Y 53 B RR-HE R (Lambert-
Beer) i 27,

TE 3 B 53 17 10 ) 28 00 20 0 S b 1) 25 AR
25 R AR AR i AR . SR R B

R AR VA AR 18 A 0 WA R S B 5 R AR A A % ' T L

ARAFAAE AR A vie RV AT LRIk 0 5 1 o Aff B
A SE Tp i 5 B i o o SOPR AY RRAE 21 S I L 3R

1, SR 5 DA% D o i 2 040 g T e 4 UM, 3 TR T LA
—JE B AR AR R 3 i B0 AT 9 2 A I AAA Y B A L
PR 00 S SRR 0 e e A R R Al At 2 9k
B2 Y 24 DA R A
3.2 OAMEERARMKNEGRSKSTNREE

53 R[] — S MR LL MG S, BLTR]—FE
S NI ) COLL AN 1 15 5 14 552 58 AR X A 762 i 22

3.1



%13

PRE TS« IR 0 R B 25 R <E 5 37

FAESZIG J7 5 1 B WO B NP 20 40 43 A 7 16 1R 6 %
o (1) 2 n RE I S g0 bR 22 1T A2, X
(2) AR e bR e 22 115 A 50, 38 2 W IS T E ALL
AN P A 30 mL 50 mL, 52 I 8 kX CO K,
PRI R AR LT AN BERE %5 B3 . AERT 3 — R AR
A E IR 8 W, iAo 30 mL B CO £LAME % (J
LR 2500 ~1955 cm ™', 2165.49 cm ' ZhUE ER) (1) F- 1
H2A 0. 441, 52 56 A 6F A5 I 25 4 0. 29% 5 XA i
50 mLES CO ZLAME 5 (19 V-3 {H A 0. 732, 250 AH X b o
2274 0.14% , 3% 2 B4 WoR R % P s 5 400
RS DR CO RS %5 B AL o
R1 FRESEIIMFERY

Table 1 The characteristic IR absorption band of reference gas

reference gas characteristic absorption band/cm ~'

co, 2362,2334,669
co 2176,2120
CH, 3086,3017,1305
HCl 2962,2843 2821
H,0 37441513
NO, 16291600
NO 1905 ,1849
N,0 2237,2208,1300,1271
CH,0 1781,1707
HCN 3336,3285,714

s=Jnl_li<xi—x>2 (1)
C, = s/x (2)
SR, A § YR & 0 R 00 A £
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Table 2 The precision experimental data

No. 30 mL sampling size x; 50 mL sampling size x;
1 0.440 0.733
2 0.440 0.732
3 0.443 0.731
4 0.442 0.733
5 0.441 0.732
6 0.443 0.731
7 0.442 0.734
8 0.440 0.732
x 0.441 0.732
[ 0.29% 0.14%
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Fig.1 IR spectrum of combustion gases for

a certain single-base propellant
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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.
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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



