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Fe,O, JyBEH 2, xF RDX Hl Al #4755 4b BEL, o] %
KRS B RER R, 45 T 0 L RE A R A i A B 1t
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1 Fe, O, /Al/RDX BT 55 FBL BE HEAT 70 BT, Xof
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2.1 KFEMHE

FeCl, - 6H,0, 7p#r 2k, Kt i &b 27 X R A R A
Al C,H O (RN LE) L 43 b 26, SCAR B b s 57
J75 DMF(N,N-ZHUEH R ) | 43 87 46, KR KAk
TIN5 RDX, 6 TR, RifR 2 100 pm; Al
¥3,50 nm SRR 9 K MR AR AT IR 2 |3 S4700
R RS HM RS, HAH AR, BF KRG
I T A 2 B, I 9 T T A 2 I R A O R
Al WL-1 BRI ERAY ;BRI B AN
2.2 Fe,O, SERMH&

K R IE-BECEE LR P FRIR 3 g 1) FeCl, - 6H,0
JEORE, B il BE R MEBE A 0.3 mol - L™ FeCl, - 6H,0
) DMF %, II0AGE f 1 PR T B, T A B8 75 U1 2
G TR G B AR R R A S B, R
FHHE I CO, YA T 18 B AR X 58 e 17 T4, 3R 15
Fe,O, BN

et At A 2011 & 194K HFoh (739-742)
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2.3 Fe,O,/AlI/RDX ik EGSHEMBIAH &

TEBEM HFRHL 3 g FeCl, - 6H,0 J5URL, B il BE /R
WeEH 0.3 mol - L' FeCl, - 6H,0 () DMF %Wk ,
FEFRICAS 7] J5t 5 1) RDX, ¥ Hohm A FeCl, - 6H,0 1y
DMF BBt , % 1F RDX 58 2 W i T W, 154%
Al Fe BEJRIEIN 1 o 1 R R AN K 5508 Jim A 3158 A6
R I I E B BRI B, AR R SR T
PR G AR R R 080, B 2 U 5T B e A5 1k
MR AL BRI, B R AL T 0 A R i
AR T A v R T I A A R AT TR BRI
¥, A B TR & RDX i 43 80 50% .85 % 1Y
Fe,O,/Al/RDX 44k 2 & & e KL o
2.4 tEgedlik

Fi I8 GJB2178 —2005 Fil GJB772A —1997 R #E b
AT F o JR R S 0 0 B SR T R, O R AR R AT AR
M 1

B . (GJB772 —1997.601. 3 fii i jakgE 12
THP:),2.5 kg ¥4k, (35 1) mg 2,30 KK,

FEHZIRY . (GJB772 —1997.602. 1 FE R 345
WEH L) 90°42 411, (20 £1) mg 254,3.92 MPa,25 %
S, WM-T RS SR A4S, v [ I 488 Tl A% 438 24 1 fE
Ao H L SE IR

fi . (GJB772 =1997.702.1 ## L) , RA)
@10 mm x10 mm,5 %505

3 HR5WiE

3.1 MR

il i) Fe, O, “UHER SN WL 5 L0 R A AR, 4544 58
BB LU R R AR H PR G

P 1 gl il o R T MR 15 1 Fe, O, UBEIAY 1
Iy o TR L NS Fe, O, BRI Jy 58 8 1y i
EIR, A H B AT B AL, L BAL R £ 50 nm F
100 nmzZ [ o ¥ 975 BT 91T WK 3R 45 0 L 1
TE AT BUBE IS I, L 2 6] #H B 45 & T8 AT 3R, 2 T
R IN = 2 2 AL BE I B S, e S A T B i 7
Ja  FLB R BRI L B Fe, O, M BT AR S5

Fe,O,/Al/RDX & 4 & RE B RE AP WL 12 JK (5 HOKL
Ko B2 02 8 il SR TR T 15 % 85% RDX 1Y
Fe,O,/Al/RDX $14t i1 B2 8 o i 181 2a fIRAF B2 B 1Y
SEM IR i U Y, 1A A A i 59 RDX kL B ik 7
BERAR R 32T . )2 19 RDX fioki & dy 78 T B id 72
T B DMF BZ8 K 97 BOR £ 45 f i i, Fe, O, 1A
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SEA W PE G, > B RDX SR8 88 6 IR K i i &
2b =4 N SEM B R AT DLE B, & 85% RDX 1y
Fe,O,/Al/RDX & & & g b1 B 2 BROR A ERAR , H 4
AT 345 KL BE R /NAE 100 ~200 nm Z [i] , Fe, O, ¥ i
FETE J B S 2o o, 1 25 9 DM 325 5 T o 6 e 1)
LA, H R TR I 7R T 30K 94 K 58 84 39 &) 58 ¥ 4>
FRCTE B I 22 T, SR T I R0 3 A T M B R R P R i
Bt CO, It M 1 98 7 i e ) A BOME e T A T
Ji , RDX 755815 FL v 1B 28 40 0K 45 F o 5 45, L il
FAEE LA BR ], A 3 b B0 1E T RDX ik — A5 25
KK, 99k RDX Fgik Al #i 4k Fe, O, ik % B
K E G o

B 1 Fe,O, REEAN SEM M
Fig. 1 SEM photograph of Fe, O, gas gel

b. hige power microscopic SEM photograph
B 2 % 85%RDX ffj Fe,O,/Al/RDX AJ SEM H& F-
Fig.2 SEM photograph of Fe, O, /Al/RDX with 85% RDX
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3.2 EHRE

%t RDX J5URLFI Fe, O, /Al/RDX 44K & 4 % e M kL
A R IR, 4 MR GJB2178 —2005, 5% 12 7
VAR TEARTE 2.5 kg, IRFERE(35 £1) mg, # I, A X
M <80% . MIALRINZET frn,

*®1 Fe,O,/Al/RDXEHF
X L3t 56 2
Table 1

RE BT R 5 AR L 5 S0 A 24 f) f8 f Jgk

Impact sensitivity comparison of Fe,O,/Al/RDX

composite energetic materials and single explosive

impact sensitivity standard deviation

explosive Hy, /cm s/cm
RDX 22.5 0.04
Fe, O, /Al/RDX(85% ) 50.2 0.05

BT AL, L6 AH ) 9 S5 36 45 00 T, 5 B R R
RDX 50% [ KE FEME V5 18 Hao AH EL, % 85% RDX [ 4
K Fe, O, /Al/RDX & & & REA e} iy 4 o 82 B i AR
TEXE 24 i o BB S vp TR T U ME ) S T i
IR R I S L[] 24 3 1) 4 A 4 T R 3L
AT B, T3 A NS R B & AR TR L 23 T R
AU AR R AR G, SRl N H R 2
TH] 25 0 SE A8 R AT (B BE AR D B E 5 DA R S
P RE (A 7 LN 50 8 R R o 53— 5 T, 48
RAURLAS Bt AT R AT I T VA T, A s R AIG T AR 2y
A R [ A R 42, HL AR SRS A8 /)N 0 6 K i 75 19 g i
B, B LA oK 24 B BB AL R 1 A5 e i 4 iy, Ho
IR AR AR
3.3 EEBRE

X} RDX J5RFi1 Fe, O, /Al/RDX 44k 55 4 & te bkt
AT EE B B 3, 42 B GJB772A — 1997, JE 152 ik JiE
M 2 B A (90 £1)°, R K 3.92 MPa, 2 & )y
(20 £1) mg, DAKEZY 32 B EEAEAE AT, &S &G o3
fiff B R T R 5 R AR R DA RN 3R 2 PR .

R 2 Fe,O,/Al/RDX B4 5 REM RS HINL L JTAE 24 11 J5E 452 ek
JEXT il a6 5
Table 2 Friction sensitivity of Fe,O,/Al/RDX composite

energetic materials

explosive friction sensitivity/ %
Fe, O, /Al/RDX(85% ) 7

Fe, 0, /Al/RDX(50% ) 0

RDX 96
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B¢ 2 v 0L, JFURE RDX [ EE 4R m TR R &
TREMEL, & RDX 5t M A0K &2 G & Re bRk i B8 452 )k
JE 5 T & RDX 2K .

YELGTENUARAE T, HE 25)2 Z 6 A X 8 3l By & 7
JEE 5% i 24 URE 1) b R ALk AF T RE 48R, HE 24 ORI AR A )
JoT () A CHLOBE B2, (8 BL OB RE B Ak b HCRE, B R A
BT A ARG 45 A S K 25 BE AL Fe, O,
ZH D TR 2 5 2 AR A Y R L A B TR AR
SRS BIE AR . o — T, B TR S AR
K/NEEY, Ho Aok G, 52 S FAE ATk N URL 8] ) AH X
iz 2 AR IS BN T AU 25 A X2 g R
L ) AF T JRE 482 7 A i R /D BRI O N K 24 1 R
PRFEA TR, T RDX & &2 = RO RE i, 38 0 1 424
SORE [11) P PEE 482 T2 (A5 L 2 S AR A R il PR 4 8 v o
3.4 BEMNE

AR K I B2, #% B8 G)B772 —1997.702. 1, 3%
FIEZ RS @10 mm x10 mm % Fe, O, /Al/RDX &
I @10 mm x10 mm, 2K 1.55 g - cm ({2}
HEL EAZ A B Ah, R 00 430 L A % D
i 5T & DT BT R At, FIR v =Ah/At, BIA] SR 1948
VLRI R . & 85% RDX [ Fe,O,/Al/RDX
) A DN 7 A5 R AR 3 TR o

% 3 Fe,O,/Al/RDX 147 4
Table 3  Detonation velocity of Fe,O,/Al/RDX composite

energetic materials

1

explosive v/m - s~
Fe,O, /Al/RDX(85%, 1.55 g - cm ™) 7185
RDX(grade E,1.55 g - cm ™) 6570

25 R Fe,O,/Al/RDX %4 1.55 g « cm 7’ i
i 7185 m + s, [LJEUREE RDX AUBE 5 615 m - s ™',
XOEH THKRESELS S —RIRGEA AR, — K
MIRA Y BA R A R, T R 52>
v B KR 245 4 8 22 [0 A0 1 5 ook SR8, I 42 R i IR A
2 AR (0 LR R B A MR AR R A AR
BRI 2500 T 22 18] 25 44 K 4 J& LT~ 22 1) ) R B 1% 16
KGR, S 23 52 B 5 2 114 5w T 3k 5 B
R AR

4 &
(1) R T IR IR 12 45 W 5 3 PR T R AR,
Wil % 1 Fe, O, /Al/RDX Gk & 45 & REM B, 2492

A he M AT 20011 % % 19% Ho6d (739-742)
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Preparation and Characterization of Nano-composite Energetic Materials Fe, O, /Al /RDX

WANG Rui-hao, ZHANG Jing-lin, WANG Jin - ying, PAN Jun-jie, ZHANG Jun
( Chemical Industry and Ecology School of North University of China, Taiyuan 030051, China)

Abstract: Composite energetic materials that contained 85% hexogen(RDX), 3.75% aluminum and 11.25% iron oxide(Fe,O,)
were obtained by sol-gel template and supercritical CO, fluid drying technology, and characterized by scanning electron micro-
scope (SEM). lts particle size distribution is from 50 nm to 150 nm. Its impact and friction sensitivity test results show: compari-
son with raw RDX, the characteristic height ( H,,) of the sample is 27.7 cm higher than that of RDX (2.5 kg, 22.5 cm), and
percentage of explosion is 88% lower than that of RDX (90°, 3.92 MPa, 96% ). The detonation velocity of the composition is
7185 m +s~' with 1.55 g+ cm ~* pressed density. It is identified as nano-composite energetic materials with insensitivity and high
energy density.

Key words: applied chemistry; sol-gel method; composite materials; mechanical sensitivity; detonation velocity
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