1T 2 W & B M M Vol. 17, No.2
2000 4E 4 J CHINESE JOURNAL OF ENERGETIC MATERIALS April, 2009

X E YRS :1006-9941(2009)02-0206-04

FERBERERESHTHEAZ SR ERE

Fet', ReE RAA LK B % A
(1. 4k, WE KJR 0300515 2. M E# K& THEA, W ¥4 646003)

I A 7RG SEHE A (HMXO) 119 58 TR0t e 25 S5 247 P i 010 5 00, R PH 2 DAL R 42 28 LA J 2 R A, 0
a-HMX il B-HMX R (7] 80 8 e 5 0 265 g A B A 0 2 M RE AT O 5 SR R W1 . % - HMX 039 24 45k
5 5 U AR PR B TS B-HMX S 25 /0, & a-HMX LGB B-HIMX 52 58 24 R 3 45 505 0.1
FERERE R . AN, AR BUR R 012 g - om I, T WO BRE B8 RORE R T 1, T LR 0.20 g - om

I, P95 B PR T T g 48 BCRR SR BN T 1 KSR

R ML TR AT 255 KRBRIERE ; AR T8 8 o= fg

hmESEES . TISS; TQ562

1 5 &
it e 3 245 0 A 22 VR RE I R, R 08 1 RE LU A4S
G, T R 5T SV I WE T A . 20 HEZD ORI, MmO

T e K 2y CAEAR 5 B AL R RE AL AN Ak T7 A T
R S e AEL B A e 59 24 1) o i B, ) R S 24 B R
e M RE 12 245 1 P LE M RE 1 BESR BOR B, A0 i i
A HET7 RN T 25 LAARAT JR e ML R A P 543 1 i
B S 55 54T R R S R0 T o AR SR N A
LFFAESRIE IR 48 BOR T 1 MR8 -TK g i 4 e 3 /9
I RLASE R M 52 i 288 it 2 7 i AR G TP B D A 2
I iff DRk — ) ALY SR AR R AR T 7 Hh I AR B I
AR U L & 2 i gk R R YL
e A IV A S 245 by A T R 1 i 2 DA DA A e 3
7R AR B AR I RE T TR B — S ROR S HI 5
PERESZ B TR, 21 e, & gt 25 o A I
AR LG HOR TR R T7 W BEAT S B o A R R AH I S
25p R SEOR A B DAL e W 9 8 XA 7E T %
Sh 2 A T i M OB & R 3 TR 25 LA B R BE 46
XS 245 AR R P RE R ) 22k RE A BRI R, H
i e AL gty 0ok 2Kz S5 24 0K J6 P R AR N 9L 1 BE R T 1
BB A . APFIFEEEX TH o M B BIFIAS [ iy 1Y 5
SCFEA 1 S 5 25 AT 0 HI R, IR R B AT £ v A
YRR RE AN ) S PR RE TS Y 22 57

W 75 H #9:2008-07-15 ; & [a] A #f :2008-11-05
EHE B R HOE (1983 - ) B B LAF 58 A4, WF 52 07 100 5 % RE A4 ) B
X5 M . e-mail: wygddxyz@ 163. com

MERFRIRED A

DOI: 10.3969/j. issn. 1006-9941.2009. 02. 019

2 XWHR

2.1 HmHE

FEREECTT . W64 (20 ~30 wm, 805 |, Fi ik 4y
£ 83% ) B A KA 4y ( Tk 9,805 ), it it 43 4K
17% ) : AL (NC) (L IELF 4 R AR —H g — T
B 45 s IRA WA (o dral, Kotk THRA A
K LPEERMOEE . EAEEA A R U T
Ja AT PERE I
2.2 {ULEWiK
2.2.1 FHABERNRE

XTI i 28 B4 3 25 1 URE R AT T 98 P 9 ks K
B, 3H AT R AL B AR AR A5 R RS2 8 L-B u-p SR 4k
B AR R A A W PR R AR A 50 mL; LR
5. SYC-10000-20149 ; R . 20.51 PC/MPa; 55 k2
H: 2°NCy K 524 1 2 0% T 3 51 M0, 12 g - em A
0.20 g+ em ™5 fKIES R 9.8 MPaj KA {A] [7] f5
0.05 ms,
2.2.2 AR

SR A 18 A 8 B RS 2 7 5
WSM-10kN [ #4 $6Hial 55 HL7E & 5L 20 °C °F X F i s 4
S ETAEnW a8
2.3 #R5WR
2.3.1 BEXNEHARNIEENEI

K1 k& AT LB HMX % 55 24 75 258 35 % 15 ok
0.12 g+ em *F10.20 g - em A MF R M A 2R
) p-t {2k



%2 W RGN i BB g T4 T e kA 2 1) e 207
200 100
180 B-HMX
160 80
140 o a-HMX
&£ 120 & 60
= 100 E
S g o-HMX s 40
60 B-HMX 20
40
20 0
00 2 4 6 8 10 12 14 16 18 0 50 100 150 2(')0
t/ms p/MPa
a. p=0.12 g+ em™’ a. p=0.12 g+ cm™’
: ,/
/ 150 B-HMX
250 / _ X
© P o-
< 200 ee-HMX / / g 100
QU -~
150 / s
100 // 50
S/ X
50 P 0 .
_
0
0 2 4 6 8 10 12 14 16 50 0 50 100 150 200 250 300 350 400
t/ms p/MPa

b. p=0.20 g+ cm ™’
F1 SRR A HMX &5t 25 p-t ik
Fig.1 p-t curves of different crystals HMX

propellants with different densities

LT H]AL, & a-HMX RS 2519 p-o il £k 3135 5
K I e s i [a] b 5% B-HMX & 55 25 19 /0, B % a-HMX
BEE B-HMX K56 24 19 s KA i 1

DEN-P &3 BN RS LSO (7T
B, &G K2 . A WESR IR S a-HMX I
B-HMX P i £ (9 %5 B 43 ) 1. 5720 g « em il
1.6015 g« em ~° 7E K, % B K Kk 25 2 i
I WAL 1 R St L /IS i A2 T WU Y R R 2, AL
ANBE AP D ok 2 T AR A PSS B RO, AN
Ao I v VL o B S KOREE T, PR RGO
R R, a-HMX B2 £k, B-HMX () AL 2
RMEHEAR, AR B 15 5 0 LB S IR 0 i e
L1 HE FRURE 3 /0N T 2 O e R i R 17 HE R 8
AT A5 o-HMX K2 22 (8] 9 L ¢ R SF AL B % L
B-HMX 1) K o #0r a57 K 114 3 2 B e K 24 B0k 22 1] 1y
25 PR R ZS BRI RN, 28 7 CORSE FlAs Bt 38l K, el
AR S T B A a-HMX & 525 1 kR
L& B-HMX & 5 24 1) 50 K IE ¥ 03 0 05K 5 5 o
2.3.2 AFEMARKERENEHERENTN

BB EE 0. 12g + cm CH10.20g - em

b. p=0.20 g+ cm ™’
B2 EAE A HMX &5 25 u-p ek
Fig.2 u-p curves of different crystals HMX

propellants with different densities

BURE w-p HIZCAN L-B #2705 A& 2 & 3 . A
B2 rf LA e & g-HMX U RE (09 48 b ol K T &
a-HMXGRRE (R IR BE L

KSTLTI B AS TG BE L R TR e 2 JEE AN B T
BR824 SR A B IR R . fh B 3 T WL AR T T
AW T AL R, A B-HMX R FE B S AR S 2595 JEE He
- HMX GRE K o 53 40, WAL A7 AE 1) — A JE )
& LELRE B (AR He 77 ) {60 AN I 3 00 T 2 12 1 e, i
FMWIZ S S G AE MR e I e v UM A B L 718 18
A JRUR R A SR 19 1A B (IR A R 1 %
HAMEZ L) 9 1.5 R 25 KL AR L BN 1 2 T A
A3 HRBE IR KR 2 i BRUAE A R B, AT K A i
TR e I i o

e A ol A [ i TR i e i S 2 99 o A1 I 22 ) 1 i
PUBR T ok 249 B2 2 Ah, E 2= I O P AR HMX #Y i 2
5o AR o-HMX A7 78 58 28 DA B H 3 i
AR B, 2 SR R A BV A FERE R A RE R
b T FIORE 2% 10 97 BT 10 25 5y (o JHL 3k 2R A, BRI K
BERRR; MR AR IR 9 B-HMX f) R 1 il 3R B/ (i
BPEGE, 5 Rl 52 B IOk e, BE A B B DR st 7 L el 1



208 &

oooR F17 %

TP BT BRI BR . 2 B-HMX JAF| 5
R UG, TG el (A BORE 2 T ML RE , RE T HOR E
WA LU R THT AR BT, DT R e T 52 AR A
% BEAHR L S BRI HMX K

8.4
7.2
S 601
o
E 4.8-\
= 361
2.4-‘,"'\~\_..._,,_,_ B-HMX
00+ : , . — N
00 02 04 06 08 10
P/
a. p=0.12 g - em ™’
7.2
6.0
< 48
o
=
= 36
~ 24
B-HMX
12 :_:"t&v
o-HMX T
004 . .
00 02 04 06 08 10
PPy

b. p=0.20 g+ cm ™’
B3 AR VX B2 LB 2
Fig.3 L-B curves of different crystals HMX

propellants with different densities
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Table 1 Burning rate pressure exponent of different crystals

HMX propellants under different loading densities

sample p =0.12 g - cm~? p, =0.20 g - em ™}
a-HMX 1.1665 0.9028
B-HMX 1.0436 0.8161
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Table 2 Mechanical properties of different crystals

HMX nitroamine propellants at 20 °C

compression test tensile test

sample compressive compressive tensile elongation
strength/MPa ratio/ % strength/MPa ratio/ %

a-HMX 49.324 26.734 25.371 5.498

B-HMX 60.491 29.934 28.762 7.558
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Performance of Nitramine Propellants with Different Phases of HMX

WU Yan-guang' , WU Xiao-qing' , CHEN Hong-wei' , ZHANG Lei' , ZHANG Chuang’
(1. North University of China, Taiyuan 030051, China;
2. Luzhou Military Representatives of the Working Group, Luzhou 646003, China)

Abstract; In order to study the effects of phases of HMX on the nitramine propellants,the combustion performance and mechanical

properties of nitramine propellants containing a-HMX and B-HMX were tested by closed combustion bomb and mechanical properties

tester. Results show that the propellant with a-HMX is easy to be ignited and its gas generation brisance and combustion rate is

lower than that with 8-HMX, and the burning rate pressure exponent of the propellant with a-HMX is 0. 1 higher than that with

B-HMX and mechanical properties of the propellant with a-HMX is worse. In addition, when loading density is 0.12 g + ¢m

-3

,the

two burning rate pressure exponents are larger than 1,and when loading density is 0.20 g + ¢cm ~* | the two burning rate pressure

exponents reach the level of less than 1.

Key words ; materials science; nitramine propellant; combustion performance; burning rate pressure exponent; mechanical performance



