674

BEH, RN, AR, RAL, XU, gk

XEHS: 1006-9941(2010)06-0674-03
kK Al-MoO; & N IERERT 3

B R, A0, BRY, 2 AL, 2 =, %K %

(PEEEIVE2I3HAEM KT L2 ETERERAREALRE, kW W% 710061)

O F . BT AR BETC AT I K 2G5 LA K SR AN K S AR D JRURE SR IR A 2 O B 7 T A T S IR AR I 40 K

FREA B Al-MoO, o i ¥ 37 41 il B 85 1 22 £ 20 At ( DSC) X 44 0k

THEBRE Al-MoO, BEAT T R AL M BT, 45 T AL A5 K AL A

K AT T RCRPEREMA o Z5 AR R 9K G R B Al-MoO, 78 520 °C LA b i i il A% PR T SRE, 0 R A i, HL v R Sk Y
50% Y HL IR 2 KO BE S 22.8 VOB £ Kk B9 50% B9 R KRN 5.1 m,

R : YBLLE; 90K Al-MoO, 5 B s 5k T fE
HRESES: T)55; 064 X ERARIRES: A

DOI: 10.3969/j.issn.1006-9941.2010.06.014

1 5

i

PEATHY K L2500 22005 4 U A T A AR
BB HAER A 2R A W LA AER A ER LG,
TXEE A RE s 1 ™ F Y PR 45 T e R g PR A
Bl DK EAR I K, B A R EHR T 1 e o SR Y
KL RIS, ARSI F[H 5 G W) (MIC) EZ 4R
FHT % & Be AR P FP E U LR 4 Bk /N B B A 44 K
SEHE SRR RS o [A] DA — i B 0 Rk iy A S
TR — Bl BN T K 5 B AR o 3 [ 3% - iy 5
#7(Los Alamos National Laboratory) % [ 5 9286 2%
ZJRIF T REHEFE, Hl 45 T 20 0K 58 $OR B AR 28 43
TR AW, [F I BT 1 PERERAL M Uk PR REIN L, A
FRYBE R B M= T 1km/s BURE B E . Bl E
Fr Bk ] B 48 K 58 B0 & BE M BHA Al-MoO, , Al-CuO,
Al-Fe,0," =4 [ 213 JiF %) 44 K 85 450 Al-MoO, i
FET I PR BRI ST o AT LAGN KSR 38 I3
HEAMHIATIRS 4 T 90K e B AI-MoO, it H
JRPEPERE LA S S K PEREHEAT T 43 B, S R B B 1  fig
8 RO PR R T2 R T BOR S

2 XEES

2.1 B
KQ-500 8 5 Y 2, B 111 8 7 (S WL 5

I Fs B HA: 2010-04-05; f&[E HH#A: 2010-10-09
EERIA: WEH(1981 ), 2, W4, FEMFYOK & GEM BHELR L
e MEMS K T i R WF9E . e-mail: xueyan213@ 163. com

Chinese Journal of Energetic Materials, Vol. 18, No. 6, 2010 (674-676)

JSM-6700F ¥ 37 & S 14 i .3 Be , B A7 A
DSC204F1 3R AY , 7 [ it 3 28 7] ; D/MAX-2400 % X
AR, B A2 W] 5 mda YAG Jk o OB HL,
RO R Tl ot s s A B ] 5 LPE-1BIOG T F hg
b AL PR B R A F] 5 PXI-T000B B4 R 4R A,
NIZSH] s SR AR VLML i Ak 2=10] )
2.2 #l &

GUOREEN RIS 2 Tk i 4%, IR IE JCADKREER
N F R AR E LA B AR SRR BN B T BT,
KEBIINRIE BRI PR 4E 60 nm A 99.9%

Lk
VD 7.7mm

W

BT gokmme i a s E (5 x10%)
Fig.1 SEM image of nano-Al (5 x10* times)

29K MoO, S 1| FH 7L Wi AN 4 27 DT TE G 5 3% 1Y
W R BT e R ] A, Y 2 S R
RO B A 2 Fro, 41K MoO, hift e 200 ~
300 nmZfa], H WA $ 49Kk MoO, J& Atk iy 3R
e HURJE REAE 10 ~50 pm JEHP

Fie Jot B H 4 HEFR 55% By 49K Al Fl 45% MoO, #;
S

www. energetic-materials. org. cn



4k Al-MoO; & Kk 1 RERTF 5T

675

KBTS A —E /5 N, K R mw
WEAE 250 mL J N4 A% iRl 273, 2 )5 BEAT A 0 B
RA30 ming KB A MoO, W, Z R LiE, = il
TR, 22 O Ak B 15 A% 8 FR R B AN OK 5 RE AR
Al-MoO, , R 5F F IV A —Fh

w
NONE SEI 50KV X30000 100nm WD 76mm

B2 41k MoO, %4l i ii e 1 (3 x10")
Fig.2 SEM image of nano-MoO, (3 x10* times )

3 ERESMT

FIF DSC X442k Al-MoO, #4717l , i 5%
P AR RA, BB E N 40 mL/min, 7R 2
24 50 ~600 °C; K&l 3 /& Al-MoO, 43 Jill 7~ [m] FH it
AT DSC 4k

64 — 5°¢C-min’ 542.79°C
— 10 °C-min’!
54 — 15°C-min’
> — 20 °C-min”!
= 44 532.38C
=
< 31
@©
2

250 300 350 400 450 500 550 600
TIC

3 ARG REM AL AI-MoO, DSC i £ [&
Fig.3 DSC curves of nano Al-MoO, at different heat rates

il it DSC P & B4 oK 3% BE A KL AI-MoO, 1y i
PG BE AR T 48 I AR IR E (660 °C) il MoO, 1) F-4E
MEE (770 °C) @ T i S g, S g & A 2 A [ - [ A 22
] o TG AGBER R 1 S A il (4 3 2 R T, LT Ak
AE B B, 2 W) S L i S 1 A S 45 T R i B OR, J
IO P L A PR o R 4 e 0 B R P I 45 R # J #r 3 )
Tk Kissnger FIFH M2 Ozawa-Doyle %) & BE#F
B AI-MoO, 47 3% AL fig i 358, R 315 k) - mol ™',
DSC il 45 5 LA B 3G L BE 158 45 5 R 9 ok & RE M

CHINESE JOURNAL OF ENERGETIC MATERIALS

B AI-MoO, HA7 B 1 i # MRS R 1k o

B IR 4 (9 20K 55 RERTRE AL-MoO, #E TR 7E
BEHESRA AR AE S IR OB A A SRR PR R
2510 °C/min, FiR F) 530 °C, f#£3% 10 min, Ui, %
A, AT X-Ray fiT 3, LS RIS - fEsk s b A7 e
Al, O, ,Mo,Al-Mo & 4 3SRt A D HERY Al 2535 . TR
POV A 25 7> TR K 2550 1 ~2 g, #% W E % 45
GJB5891.29.5 —2006 #47& GE# £ Al-MoO, Bk ke
PO, MRS ol 8.3 k) /g. M4 SR UL - 4 K
EHEM BE Al-MoO, 7E3A F| 520 ~ 550 °C Y & i [H
P A A SR A I BRSO B 2o A R R R A

4 FARMEREWK

4.1 HBENHEENR

A3 70 0 R i 2T 4 2R A 0 AR D R I T, PR
AN 4% o R ATKG 5 98K 5 6E MK Al-MoO,
B T BCHOR W, U BEAE Ni-Cr M 22 |, [/ I 75 9 0K 2 g
MEL AI-MoO, A2 — 2B E . B kS
B Ni-Cr #5722 28 wm; S kSkHFH 2.0 ~2.50
ZI) s Gk 255 (20 £3) mgo A5 8 AR 4 4 4R
GJB/Z 377 A =94 iy Ft [ 1 X5 % R B kL Al-MoO,
A R A R HE AT T 00K, Hrp 50% & KR E Ry
462 mA A RIBEZNF 10 ms'®

H 22 RN T B L5, FAE A A 2D,
ABE AR E ZEAR GIB/Z 377 A =94 22 F) 1% i K
(L R K PEREHEAT T, B84 17 15 wF AL, s
FHREGRIET,

Fz1 Al-MoO; H A5k 3k L R & R T3 45 21
Table 1

ergetic materials Al-MoO,

The result of Voltage ignition sensitivity of nano-en-

sample count Usy /V standard deviation/V

electrical match 12 22.8 0.72

Note: Us, is voltage ignition insensitivity.

4.2 AR NERENR

WOE R RE R S i Ot RERE,
DITTAN 252 UG S TO A A L TG JK o e FRL P ) 2
Wi, BAHTTIRRE ST, ELHIAE 200 B sl e 1 HL A K Sk 11
NIRRT 20 FEAR T A0 P Z R ORI R . 5 fiE
FHEEAI-MoO, BOL S JCKES 7R TG INIE 4 Fi7s .

KRG —m A UEFew, 5 — 5 Brik St 2F
B AIE GO T REM B AI-MoO, Sl FITR & 1M

2010 % # 184 %6 (674-676)



676

BEHE, AT/, R, R, X%, sk

B SRR 5 ) B R U B e, B U JE 7e oh
TR REA BE Al-MoO, A F A — 2 Bl 1A -

K YAG SOt AR & WO , 0 1 6 88 AR e % 1%
T RO Gk B K OB SRCR  {E
95% , MR35 [E A58 GIB/Z 377A =94 2 FIE X O A
KK AT T WO K JOBBEM L, ML R AN 2 Prs

9 1 2 3 4 5 5

~

B4 EHREM B Al-MoO, Bt Sk M 851 7 78 A
T—40K 5 B4R Al-MoO,, 2—U B 7, 3—35 2 i 5k f& 9
JZ, AL Ay, S—IRER, 6B, 7L, 8—4)
PEE, I—HNIEY

Fig.4 Schematic of laser match head with Al-MoO,
1—nano Al-MoO,, 2—
4—optical fiber splitter, 5—cladding, 6—moistureproof glue,

U shape shell, 3—fortified layer,

7—optical fiber core, 8—outer jacket, 9—inner jacket
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Table 2  Laser ignition sensitivity of nano Al-MoO,

sample experimental Usy/m) standard deviation/V
laser match 20 5.1 0.24
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Abstract: The nano-energetic materials AI-MoO, was prepared by immersing the powders in a solvent and then mixing the two
powders including nano-Al and MoO, with an ultrasonic mixer. The performance of nano-energetic materials Al-MoO, was
analyzed by means of Scanning Electron Microscopy (SEM) and Differential Scanning Calorimetry ( DSC). The electrical match
and laser match were prepared, and their ignition sensitivities were tested. Results shows that nano-energetic materials Al-MoO,
react at high temperature (above 520 °C) and gives out lots of heat. Voltage ignition sensitivity of electrical match and laser
ignition sensitivity of laser match, with 50% sensitivity is 22.8 V and 5.1 m]J respectively.
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