290

BENR, BRI, XM, FrvE R, XUDFFH

XEHS: 1006-9941(2010)03-0290-05
i K6 77 X i B 4 3 5 1 BE B R T

ZER, FRIL, 0 B, AR AFA

(BRIEARMFET R, KE H% 710065)

W OE: RSN TR KGR R AN T DR AL SEI KA R (LiF (KA C, O H, K, F1 KD) |, WFSE T T A 50 o #fi 2 700 408 B 1k
REFNRFE AR 5 RSN o T3 A2 ShALSE BB FE A I, T 26 700 KA I KD AT LA 28000 1 4 108 500 9 — U MR 58, O 3l L I 4 Tl AR D 20> 80% LA
b R R SRR TR B P RN TR 5 SRR A A 5 5 S A UKL T R 21 A R AT I e S A R OB e R
KRR TS s [ ACHEZE 5 WA RRAEE S kbR s 1

HESES: T55; V512; 069 SCERARIRED: A

DOI: 10.3969/j. issn.1006-9941.2010.03.012

1 5]

il

20 ARl HOR R K R A I T T
TR IR e T A R fi A 48 5 AR 19 2R A7 BE T AN
B BE 132 3 7 AR OR U, BRI A X 5 59 R B B AR A
R e ) 3 B AR 1) B SR OAR B T A R A R A
e AL R BRI HE A R P A KRR COH, A
APRR IR U 3 S8 MR A WA HE i R i T LS =R
HH Y SR S EB R BE L P A S B Y T DL S i A
58 ZUH L1 50 B 58 A0 e 5, M BE R AR P il /9 —
UCHRBE™ IR FRZ M BRI “ TSR T o IR
7 KT A S ALY HE g 2 TG AR B S Y
S G B RS AT P AR 2 By 2% 8 A5 BT B R A% L
SO T T A 5 5 B8 0 AROR S 3R A AT fiE
(e B IR P T AT o e il i Y S B IR Y
1T, BER S A i LD AN O R G SR T A
F B M R, R ER £ AN O | R R S 1 3
(i HRORS JBE 5 X T BIL 2R oK B 3, U b R
(1 5k Z0 1 5 B T DL, AR 2 B 3 2 Bt % R R
BERS 7o R 0 R B e B 30 ) P
THARRF AL {5 5 A 4 2

SR B R Wk P R A S [E AR
ZETT & TR AL R S SR A WS o 0 56 [ A 1
G R T S T SO AR T
70% )M 55 , 9 [ PR 8 28 figk ok TG A G 0 4 o R Y

Wi EHI: 2009-09-08; {&E HHY: 2009-12-17
EE® v 21979 —) B, LRI, A1, DT 3 44 7 i 3 5 e
FWF5E ., e-mail; llijg@ sohu. com

Chinese Journal of Energetic Materials, Vol. 18, No.3, 2010 (290 —294)

PR R, HT A 6 A 75 A2 S LA L0 50 L5 A0 AT WO
i > 90% DL b O i3 i R AR W 27 % , B I
W 2 O, EE AR A DL AL 3 i 10 #F 4% 1 1] 1 e e 4 XU
FEFER, P m TRER, W T Uk bE A AR T AL
SME T 5 TR ITJ 1 bk XU F 1R 508 <= U b
o 5 32 A A BILER B AF 5, B T LR R B
] 78], 32 L6 40 4 57 R 22 0 A 5 RE R TC AL B LB £, E
i KT A AR B Hp W O b ) 5 2B, (5L [ A B
BIF S 1A 1 7 A 2 790 40 R IC e e T 28 R
T g B A M ROR I A IS o0 BEAR, A s T 2
BV R T AR TR T kL T
I 6 7 X A 2 7R R B P R AR R A £ R R T

2 XL I

2.1 BEHHIEE

e FH T 20 B S 1 A T i e U A ) ey 1
R b EC O, BE T AL s AUFE RS A R (NC + NG)
(60% ), KA (30% ), BhFefiE b7 (5% ), % & 7
(3% ), JiaE e KL (2% ) 45,
2.2 ZEWAHIE

T 790 0 0 2k B A =Xk T M R LiF B AL
HER KA A WL LR C,OH, K, DL & A HLA £ KD, 5%
FH AN A E ) et 59 B

B 25 2RI A A LR il — 2 R R 3%
B [ L — WA — )5 Ab B

RV 5« K B L @5 mm x 120 mm [
2y 5%, SR A0 Rk e 70 0 e R o AP kA7, 03t iy
N K

WwWww. energetic-materials. org. cn



T 68 790 % i o 4 701 1V RE B B2 1)

291

FHER & AR e Xk 88 T 25 2% AT 7N IR

ZANHLEE - K FE fm B 5 bR #E @50 mm % B
LA 25 250, AR E @50 mm & ShHLLE 3 154 1 T
HEAT A B AL 58 I K S AL PR AR

K HLPIE I T 78 K S AL 5 B3 %) 4 5
PEAT BN, BIF 5 1 38 700 A0 25 08 AR [] i B £ 5 1) e i
Fitko BTt sr M E ISR GE WA T FiR. Wik RS
LG DA T EETR Gy LU K S HLER Oy, AL HE A B AL A
PEFIRELS TN ARG S R IE s i,
TR I AL 2 5 TR ILEE R EE R G

camera
signal device

&
motor E
(I () )
v

D transducer

computer

&1
Fig. 1

A0 5 IR R A

Sketch map of the smog-testing device

3 XWERKRSH

3.1 H AT X R I B R i
FEFERE 7 FF A LiF (KA (C,O H,K, 1 KD, it A
A T.5%H12.0% R SN , R T 2 & 4k 57

FEbh AT RABETERE RIS L 1 FIE 2.

%1 RWLIF KA C,OH,K, KD A&, #fi2E 7)
ity (VRSB P R, AR5 T T 48 B 3 R . O s
BT ERBIR T Hemk B 7 197 S 200 . SCRRLTT ]2
B 1 WA T 5 R 1) s AT AR A S0 4 R S S ) 4 ) A
PCRRBRAE R e FLHE XU R F B HESE R A e, B
VR A0 S A A TR F) A 7 ) A SR o 2 1 1 S
AT DXIRATAE A EL AR o HL A 0 SRAE A e 2 T JE S8
2R EYER I e A R B R AL D o T A
FRVE A SR A F O AR Y 2 B SR 2R T A 52 5 i AL
O FEFH 58 S BREER T B R

HIZE 2 T RLA B LiF KA BIA 4 2550
WA T 5 Bl 5C T A EC A BTSN s i KD A HE B
FIBHREAE 5 ~10 MPa I A7 B s i, 2 ~4 MPa i 4
ks C,OH, K, BIIMA, RATE 10 MPa i # 5
AR S, 2 ~6 MPa I B4R 2R B Y s
SIS 570 1 008 S e 7 45 KX 38 m, 23 50
0.31.0.24.0.26 F10.29 , BAREHF AT A TFE8
Bio MR T RIZR 2 30 m] LI, BE A U8 05 & & 3
T, FE R TR PR A 3 A A [ A B B 30, T T 48 RO A
[l P2 BE )R K o 2203 B iA i M BE 4 AT RE Sty 191
HE TR ) UL A, B A 55 8 A 384 0, R K6 T R
TET 300 3 SRR R R R T
3.2 T KR X IS K R A AR Y R i

K b 3 DU Fob 3 A TR 0 53 i A 3k i E D77 R O A A
D50 B ifE A S LR 25 4F , HEAT A Sh LS B, IF 0 kBl
HLBEAE DEAT SRAR LT AT B8R L 2 ~ P 4

T 1.5% JH M) X RE Al C 77 MR R 1 R 1 2

Table 1  Effect of 1.5% eliminated-flame additive on combustion performance for basic propellant
serial additive content/% n s burning rate/mm - s ™', 20 °C
number 2 MPa 3 MPa 4 MPa 5 MPa 6 MPa 10 MPa
basic propellant - - 0.17 10.60 11.80 12.27 12.83 13.10 13.89
LJQ-1 LiF 1.5 0.26 8.83 9.51 10.34 11.07 11.60 13.50
LjQ-2 KA 1.5 0.31 8.86 10.32 11.21 11.99 12.54 14.61
LJQ-3 C,O.H,K, 1.5 0.29 9.08 10.66 11.56 12.28 12.82 14.44
LjQ-4 KD 1.5 0.36 7.88 9.21 10.05 10.81 11.42 14.08

F2 2.0% i 400 xF SE Al C T 4R 5 1 BE ) 2 T

Table 2 Effect of 2.0% eliminated-flame additive on combustion performance for basic propellant
serial additive content/% Ny <10 burning rate/mm - 51, 20 °C
number 2 MPa 3 MPa 4 MPa 5 MPa 6 MPa 10 MPa
basic propellant - 0.17 10.60 11.80 12.27 12.83 13.10 13.89
YZ-1 LiF 2.0 0.31 10.11 11.89 13.04 13.83 14.60 16.69
YZ-2 KA . 0.24 10.76 12.29 13.39 14.00 14.46 15.77
YZ-3 C,OH,K, 2.0 0.26 9.38 10.66 11.57 12.20 12.76 14.27
YZ-4 KD 2.0 0.29 9.57 11.06 12.21 13.05 13.81 15.38
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Fig.2 Flame picture of the basic propellant
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Fig.3 Flame pictures of motor containing 1.5% eliminated-flame additive for basic propellant
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Fig.4 Flame pictures of motor containing 2% eliminated-flame additive for basic propellant
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Table 3 Effects of 1.5% and 2.0% eliminated-flame additive

on characteristic signal for basic propellant

IR visible light laser
item permeation permeation permeation

rate/ % rate/ % rate/ %
basic propellant 97.4 96.6 77.4
LJjQ-1 97.3 96.0 90.4
LjQ-2 97.7 96.1 85.9
LJQ-3 97.5 96.6 84.3
LjQ-4 97.0 95.4 88.9
YZ-1 96.6 95.7 87.7
YZ-2 96.4 95.0 86.9
YZ-3 97.2 95.7 89.1
YZ-4 96.6 95.0 87.8
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Effect of Performance with Eliminated-flame Additive on Nitramine Modified Double Base Propellant

LI Jun-giang, LI Xiao-jiang, LIU Peng, QI Xiao-fei, LIU Fang-li
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Four traditional eliminated-flame additives ( LiF,KA,C,O,H,K, and KD) were adopted in grain cast propellant,and its
effects on the combustion performance and characteristic signal of the propellant were studied. The motor experiment results show
that KA and KD suppress after burning. More than 80% flame area were reduced. Burning rate of propellant is increased with the
eliminated-flame additives. Results show IR and visible light permeation rate of grain cast propellant is slightly reduced, and laser
permeation rate is increased.

Key words: applied chemistry; solid propellant; eliminated-flame additive; characteristic signal; after burning; suppression
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