El Llﬁz_i HA T
=elgvap ARy | ISSN 1006-9941
CODEN HACAFQ

CHINESE JOURNAL OF ENERGETIC MATERIALS

20141

225



CHINESE JOURNAL OF
ENERGETIC MATERIALS

/N G i
= | I WEN www. energetic-materials. org. cn
HANNENG CAILIAO

(EREMEDENRRBERS

BEESH 5 A 52 O T AR 4 2 AT R F i o A B e T AR B 5 P
7] il AAL R E AR 4 BB A R IR HOE T AR 4 A R - TOE T AR A AR
KA R E T K¥ PR EETHBARER
* Eo] k4% o A B A6 A R B 5 P
B £ & AR A & 4 Bt AR R BT = 9 A e AR R P
£ R (AHERES K )
ER:DE] Wz IR A FE R BT E&F0 WrEITAF ER7T [ i
P = El W5 A SOk #F W 3 Ll A %) R, WHRETLA¥
pURE S F ok # PUNE 72 T E AR A AR PIRZ AEFTLER
BhY  BEREIKRF mF o E ALK B TR F KR 46 F K4k REAF
A H B A3k F AR WEEITA¥ AAEE BRIEER TSR
R E R bR E T KF ko# LR A RO Bl A sk #F
[ WEEIAF Fah w4 B A6 TR R 5 FHmE HAMTH R
Fopr FEAEHAAF wmEA LEEILAF E A2 WREIA#F
gt EEREIAS H HRELKRF¥ [E HRELKRF¥
1S 'L AF P & T EETKRF¥ BRF A EEITKRF¥
¥z % EETAF ®E R R A 5 ERER R AR T %2 IR AG 5T
AR AL W % IR AL R BT R F A o AT R B I e 42 s o Al B R A FE B 5 P
JE R & o AR B I e 42 [ & R ELTAF B A1k P4 B A A R 5 BT
BRI PR R M AMERTAF G Ak F
ik W W 5L R A 3E A 3 5 R ez FE AR A E 165 B HIRE R ETAF
KRR A B e TR R B BEFEA R ELTAF HkF W % IR A 2 HE R B
&N MEETLR* fi R HEEIKRF it m| E HARREMET RAF
Alf Prytz Bofors AB,Sweden Ang How Ghee  Nanyang Technological University,Singapore
Colclough Eamon Technical Manager/Energetic Materials,UK 1. V. Tselinskii Petersburg Institute of Technology Russia,Russia
TDW,P. O.Box1340 86523 Schrobenhausen,Germany  Mitsuo Koshi Tokyo University,Japan
Pharis E. Williams  Williams Research Corporation,USA Svatopluk Zeman Institute of Energetic Materials (IEM) ,Czech Republic
S M CHINESE JOURNAL OF ENERGETIC MATERIALS
1993 £61F] (MAT) Established in 1993 ( Bimonthly)
2014 5 $£22% F1H(ZE1058) 20144£2 250 Vol.22, No.1 2014 (Sum No. 105) 25 February, 2014
EhEM PEIRVENRKR Sponsored by CAEP
FEBRM WIERH Managed by SCSA
HARSEG P EIRYERRRL RS Edited by Editorial Board of
(&R R\ CHINESE JOURNAL OF ENERGETIC MATERIALS
BfEAE W)IEHET 919 555 310 546, 621900 P.0.BOX 919-310, Mianyang, Sichuan, China
BiE. 0816-2485362 1% H . 0816-2495856 Postcode 621900
e-mail. HNCLO1@ caep. cn

Tel. +86-816-2485362 Fax. +86-816-2495856
e-mail. HNCLO1@ caep. cn
http . //www. energetic-materials. org. cn
Editor-in-Chief. HUANG Hui
Executive Editor. WANG Yan-xiu JIANG Mei
Printed by Shuguang Printery of Science City, Mianyang

* H A B
RERE IHF = B
ENRIELT  RPE T RSB EN Rl
ERET SEADTMEERILTLAS(LESHBEBFZITH)
EE1T TEERFREBLRZ RN
(X E/AETR 35 5,100048)

BITHE BERAATES Domestic Distribution. Post Office in Mianyang

ISSN 1006-9941 Foreign Distribution. China International Book Trading Corporation
| =2 Ty - v
i = CN51-1489/TK (35 Chegongzhuang Xilu, Beijing 100048, China)

EARMpLERS 62-31 B RITRS 4681BM BREMN 20 T/ TEZEVUIES 51070551



CHINESE JOURNAL OF
ENERGE

TIC MATERIALS

i %- 2
i BLRR  MXBIET B A R 4
CAILIA

10.

11.

BRI RS REIRNE AR ELS L REEHERMNREFERL EARELET BN . E4 %

WE—RAEFAA, AT EZLREFTFERE LN EH

o B A T B AT BB A% AR T (AR R k) L RAE BB A ey AL

CEEFRARF MR, AR EX LA REER

F—feH A AR AN (L WAEE R FH R KT A, e-mail M3k) ARk S AR EHE S
UHERA L -—SEEN. X&MEAKXKTE LFHR X, HER,

BB EEHAAFARX G A RBF AP AR R XK, EARAEM RGN X B ER

FRERK, FREMS YW AR E - RIR, B ZF TR R R AEWFARRE TR
R ZEAATGHRE NI ML FHES GHELH HER 78RR ERZARFOR N R B R RR, &
FHERR2ARAATLZXNTE TR, EAFRRBARWAHEM L RN LB, FRT UL KU
THHEV AR ERERN  CTHEXFERT FEHFEAT,

MAEBA(FPXABL 20 MRF , XXABLI0ANLAAE, FANALHANE - NFHFRE), BEEH & X
EHMIAERE N AR G EEE FHFRTUREHN LK,

CHEASEN TR GRELERTER AT ERPERREE N AAM IR AR, RAE = AMNE

= R i RIS Fkat T THE" BENREZERA SR EUHT. FER"AX" "EH" %
EE, FHABEXR DKM BEFAR, EAAANES HFREETRHARFLH LM, T AEEX
AR XNEERERITFL, PXHEU0FELE AT, EXHELUN LS NES, A8 H ¥ 3K,
FHFA, RIEEH, A FEECHE, B — % T LE WA, 4 this paper %, L% %k f — kot i, 4 8
A — A A e, ML 300 ~500 7 10 ~15 MNEEGFHH, WHREFFEAE, RFABELTUEZ,

AT EZERENE R, EHALS Y XHE AL MR R,

CERBERXEAXEE, AHENX T RAARXWA R ER, UG S EHAE. B(—8, %% HIE) HER,

MRk X ZER B HERTEMERA( AR KX AFEE)AE(RAEET) BEXHELKE B
TR UABT AT,

%% X Wk ik GB/TT714-2005( X G 5% XMk F K AM) ERF T, 5FEXMFEHF L T3 AN, FEFHA3
A4 Jafm" " K etal", EXDTIANM, FERHACEEL, I BEEUL, FHEUELFEH
%5 MR HE (4, Kamlet M J) o 3 F o SCH I ok, A 2ok 5= 4040 B2 3% 50 H T oy 3% S04 AR R 4
K, EREFHKRE,

KT RAR M E K, E S AT W 3k i B AR



CHINESE JOURNAL OF
ENERGETIC MATERIALS

;F!J 44[@ ﬁﬁ 4I\ El IX5R O ILUER T

HANNENG CAI!ELEA@

{4 8 # #) (Chinese Journal of Energetic Materials) 1993 4£ 4| | ,1996 £ & K 4 A JF K 4T, W B T 42 4 3 #F
REEH  FEITRYERR KM I BART AL, TERBH NN

(1) A AR OHEZE AR A KA KT 7)) 96 R & 5 MR AE;

(2) &M B(ERS®EY)WERRITEBHEEN;

(3) A B AR AR Fl & iGN RA;

(4) ARty e AN ZAFETETR;

(5) Mhhe B . wHNERE LHHR;

(6) #2h Zfraet ok FEELE TERERTHFHA;

(7) MRS mA 5w ITHERA;

(8) kAl MBI FERE HAFAMFEEELEFMALERAR;

(9) AEMFHMAEHA TR AR FTFE5AN TR ERA

(10) RZFRF ARG AT FFZLE TS ERINEENF,

Bar,{ama ) B X BT (A FEHKECHA(FERKERAR)  FEHZ3 XH#HE
ERF(FEMEFR) FEFAHAEAG TN HEERN FEFAHANCEEBR) BRI FERWIEFR 7 7
8 B2 IR F L P SR B ) B R T L P E A SOk B R T, R IR 3 CEL) ((CA) (S AR A XA ) (CSA) |
CHZ o) (A (PEFAMAIXH) (FPEFHEG AR CH) L(ETXUH) FUE.

A 7| F 3 hitp ://www. energetic-materials. org. cn B, FF 3, 29 T F L4 f  F A E W B ARA ERRE,
BREHF AR EEEEEER,

G

Bal, (& E) EmMAPERNM. 78RR RS (Chinalnfo) #15 {L #A T 8% . KRR AT 51
YE2E (CEPS h XX B FHAF, T IR BB E R BB IR & X AR Ro
—EBERXEMEZR BB AR RFTNRX, TR EPEZABRH (JER) BFREH
THNFELNET UL ERFHR, I ZHEEL2RCENERAZXNEENEEEN HFLE
A EF LB AT B FED
FHFANBEMEBSTIYANTHALIEER EMRSHIRM, WEETRBREXENER U EHE
B, EHERBNER,



Hlg@ms W% EBRE

CHINESE JOURNAL OF ENERGETIC MATERIALS
® B B #H

www. energetic-materials. org. cn

FE PrbrdETI =5 1SSN 1006-9941 ks 62-31 EAsEH 20 o/ 120 Ju/4
ENgE—Tl5 CN 51-1489/TK Eoh%trfis  4681BM JEZEVFATIES 51070551
NFET: REWH , ETEERIATRUETAR B BRATIAFIHBGILX ISSN 1006-9941

97771006'994143 ml”l



