2013 4F 12 A

FT AV/MoO, KRB A H IR &

AE SRS A A -1

doi:10. 3969/ . issn. 1001-8352. 2013. 06. 001

£TF AUMoO, 4k 8 &SN & 8tk SRR’

U S

it 4

EARER vshst

BRELKFLTFRGTHRET,210094)

[ 2]

o FH TR0 TRV 2 05 S 2K AL/ MoO, R B 45 W IR AR B T A B (SCB) | il 18075 fE~F = M A

SCB-AL/MoO, PIETR SCB By sk fESr . WMEAY SEM \DCS M1 XPS 45 R W7, & & M8 w8 5 2 4, 2 AR 4544 V5 T
AT I 3200 J/g, i B BRIEMH A 68% (BRIEHINEN 4703 J/g) ,MoO, A 32% Y MoO, . 37% HY Mo, O
PIK 31% 1) MoO, . HLZE il %2 K L5030 AR 2 454 T, SCB-A/MoO, W2 RIS [RI 4 SCB {8 & 44, g
M RCR R T SCB, & K BHIRS H i) K AE B 3G 2 R i) ) B 2 A o FH DR 8 S U 2 iR 15 38 ) 45

FIREE IR T SCB,
[ et |
[/32%5] TI51 TJ450.1

Ell

il

22 A HF (Semiconductor Bridge, SCB) *k T.f H.
AR KBER /N A FIVGH 2 PSR 2 A, A
[ HERIOK S22 i R . E NS T2
A AT BRI | R RS BRI P T
WFIEHGE )2 AR TF 5 AR F 5 58 2 S R B 45 Y
RN C BT TR 25T, SR, BN RIR Wty
A AFEFRARIE , B, R X & R AR M 1Y
B il A S JGRE T T BT 2R —E A X
GIRIERS

VEHEIE ST REA B S SCB AT SR WL, X T &%
RE AR BT T EE L, 9K SRR G
JBEAA L — R RR IR A5 M TE 2R R A0 BAGH) | i 4 oK
PRIEE AT A5 G M BN B AR A I S I 1 46 T/
A A TV =R /R N Bt =) 1T s R R
T2 5 R4 B R IAR, il R4 J2 18]
(ARSI, HE T4 o S B S F e e e %, 7
—EANFURUN T, W K AR OB K A IR R
RER A & SRR SO, B Ak 2 S BE R T 1Ry
R R AR HOKE R A ARk A TR
PN E 2N G DS 2

FI 20 tH4d 90 A, [ AP I 46 ) 4 Ak v itk
FIEanmntst. & m/ AP or s T LB
FEAEPTE AL/CuO Jr i, XFF AL/ MoO, 78 JIE 1)
FARWATHHRIE . FH AT G AR BT 44

* WFS A #9.2013-06-04
ELIE . [{5K ARRESA W B H (51201091)

AVMoO, GKRE AWM REEFUNF S JGREEE S8 T RIE

ZAE TR B TR b [ TR BRI e | A s
BT K 2 S T B RO TR SRk ER L R4 A
2004 FFF ARG RN S RE R AR IR, R EALFESET
A AR AL/Ni AL/Til ) iR e TAR U 1 1Y
Al/CuO" ) i

AR SO IR R R B = AL/ MoO, B A
JEE( AL/ MoO, BRIl 4703)/¢) 5 SCB £E R
2% B REE S ARBE (IR SCB-AL/MoO, ) , il F 8 i
AL R ROk B2 v SCBAY A5 K RE 1. H 250
RKSEEFI BT SCB 1Y AL/MoO, 54 Ml &
B AT A KRR KA, IR CIARE , X T R SCB
s KBTI A A,

1
1.1 HEH&

SCB BFIX ALV AV #I5Jeff 90°, R 514 380
pm (PE) x 80 pm () x 2 pm (&), HFH
(1.3+0.1)Q, AR H 48 T A", (il
FHIEDE B % 30 B8 T s W 5 12578 SCB 14 J &
FEH 3 wm () Al/MoO, 5 & Wi, oy fifi 52 & WA 4
3 T2 e T RELE R 48 o8 T B TR o & ok
JEERE IR B AL JERN MoO, IS 43 531l 42 i AE 30
nm M 45 nm, Z 5 &R B R BLFE T2 %
SCB-Al/MoO 2% T P %5 2, il UL g A i, L2
R BERSYIE SR 1 Fis
1.2 #H&EZNEFENLEE SRR

YEERA AT (1989 ~ ), BB WiHAF5 A4, EEMNFEREAMRHHTST . E-mail . fsfsfs123@ yeah. net
BIEIEE 2R (1978 ~ ), 55, BUERAIFSE 51, EZNH K THAR G MEMBHIFTE . E-mail : zhupeng035 @ hotmall. com



.. B WY % #F  Explosive Materials 55 42 B4 6 1
A1/MoO 7 ik HATALIE , 2 A e I FE Y 0 ~ 1200 eV, 2P K
e leV, S5 i 20 £ 41 2 K O 0.05 eV il JH 78 [
- NETZSCH STA 449 C RY[a] 25 #4431 Br AU 52 A 3 I
N AT AT MY, LR Ar AU, AR i 20
- mL/min, BUEEf i 3.0 mg 247, FHIR X 0] 30 C &

TETIY
Paiaibatuy

(b)
(a) Z5F AL ; (b) MFELIEL
Bl 1 SCB-Al/MoO, FIZ5H 7R T B R A L IR AL IR
Fig.1 Structural representation and optical image

of SCB-Al/MoO,

SEHGVEF 47 wF [ AGH B2 S KR TR
BB /R B RN R 2, SEEG I SRS TR A N
RFA, ZIEWITE A A B, AR Z R AE &
K, H ALG-CNI fiff REJHCHL AR (7 5 B TR 4 0F
i) FE A 78 B IR, FH A 7R 3 2% (LeCroy44Xs) i 5§
S K HL R | HL I B S ) AR k2, v o R A
(HG-100K) 15% & K S5, Bk 26 I {0 SR A oy
e KA U A B A AR

N N

A B
FEdh

] e |

NP

B2 kiR ERE
Fig.2 Schematic drawing of the igniting circuit

FERE £ Z 0T, X AL/MoO, 4K 5 4l
R FEAPERE AT RAE 234 o (a7 == FEL 22 R A=
7= Sirion 2000 373 & 5 9 4 FL - . fU5E ( FESEM)
UL b RS AR 48 1T J22 IR 454 5 FH PHI Quantera 11 4
i XPS FEE U0 3 B Ak 24 50 2R S AT 0, LA
ALK B X SR, 2%t RS Rk 107 % g, 15 5%
B ERT 6.7 x 10 7° Pa, 45 & GBS FILH B4 &
GerbEcE WA LG G4k ) C 1s 455 68 284. 6 eV

1200 °C , FHE## 50 K/min,,

2 #HR5ITR

2.1 AU/MoO, E&HEEMRE
Al/MoO, 4k 58 &3 A FESEM ,XPS FI DSC

FISEgh 2 FanpE 3 K4 S s,

MoO_ film

Substrate

B3 AL/MoO, AR (il AR ) SEM [&]
Fig.3 SEM of the cross section of Al/MoO,

nano multilayer films

9000
8000
7000
6000 -
5000
4000
3000
2000
1000

BT

(2)40 23lS 236 2;34 2::32 2:;0 2é8 2é6
ZiGhE/ eV
B4 A/MoO, ZKE AR MoO, T Mo-3d Y
XPS (thAEZ IR 3
Fig.4 XPS core level spectrum of Mo-3d in MoO, on the

surface of Al/MoO, nano multilayer films

918°C

4t
|| BT 1

29001/g

#F/(mW-mg™")

00 460 6(I)0 8(I)0 IObO 1200
g/ C
K5 Al/MoO, 99K AW DSC ihk
Fig.5 DSC curves of Al/MoO, nano multilayer films

FESEM 255 87, &2 4 T 15 20K 465 #4) 8 i, 4%



2013 4F 12 A

FET AV/MoO, YRR SR & R SRS AT Ih4E =3

JRIREES) R 5 R 22 R % O ; MoO,
JEF XPS 45 B 7R, MoO, Tl i & 41 32% 1Y
MoO, 37% ) Mo,04 LA 31% ) MoO, , # MoO, H
O [ AR « A8 DSC S5 /R, & A Wi 1
A A TR EETE 560°C 22 AT, i B I i 24 3200 1/ g, ik
PSR 4703 1/ ) 68% |, IE R R T
b UL B A VRS R R 2 e o R A S
WEHAFEZIE RN EZA LT 3 4.

1) P 0 59 B 3 2 v AS T 3 i i T i i
Tzl | AR AR O ARG | 1 AR B R B A
TE22 5% BUFEFE TR A5 31 (1% v A5 1 J 30 5 e
JN; A AT LA A 225

2) T O MAHXS 43 I /0N 7RI 5 i e v
532 5] At FHAb s PR PR ERS S B A Y
AR A 0 s 37 Il &S, K e DT 2]
B b A R B R A O BRI,
XPS &I MoO, WP 777E MoO, . Mo, 05 Fl MoO, 3
FhsF g 25 5 al 13 2] i — 2D B0 E

3) YRR AL AE VTR B AT — 36 2 9 4
fEEL AL O, , Bl 5P 2 5 MR AR AR S L 1 AL Y o
DT RHRC L,

2.2 BEFSAVEBREY
2.2.1 BANHEFEMLE

R T A R R AR SCB-AL/MoO,
TEHLBR G RE 7 T OB A5 SCB-AL/MoO, 4%
TS HO ] AF & AR A U 90K 2 AW Y SCB #t
M i e 5 5, i ok 38 22 1] B 6 LR 43 B SCB-
Al/MoO, 538 SCB 1517 Z Ab

FEHLHL R} 40V B, SCB 5 SCB-AL/Mo0, % K
() LAY R I | PR R R REL B 2 s ) 1% 22 A i 2 (%]
6. SCB-Al/MoO, i HL it . L & Al AL BH i 2k 55 SCB
IR, IR AT A3 A T (1 222, ) HEAR (1, Et,) |
VA (1, 2 o0) FEEFERMA (L Z,)4 0
Bl

Bl 6 e, B 28R X 58 Wi T, BR b FLBEVE T
B DX 2 1Bt Ta] | 1 i 220 o 7 e 37 1 2 1o 28 25 {1 st
2, EE 6, MF &M T ,SCB-Al/Mo0, 5 SCB 1y
FELIAE | FEL R 0 i L R 26 7 o, B 220 22 i G 2 22
5, {2 SCB-Al/MoO, Y55 251 Mkt (] 48 SCB i
FH L, BUE SCB-AL/MoO, F2& 11 i ) 5t 35 R 7%
HBERE 70 H R 38 R, 38 A 2 1k ) 22 (R 3
KRR EME AL 50% 47, [FEF R, Y g
JE/NTF 22,5 V & ,SCB-AL/MoO, FIZ 11-B )45 SCB
BT AE A W 7 TR SCB 5 SCB-AL/MoO, [ %%

60 10
L —I1HE
50t —2 LR 3 18
—3HLBH
< 40f
=
30t
% 20f
10}
0
0 10 20 30 40 50 60 70 80 90
t/us
g
~
S
.to L L . . . . L A 10
0 10 20 30 40 50 60 70 80 90
t/ps

(b)
(a) SCB;(b) SCB-Al/MoO,
Bl6 G I R B ] 22 1k ih 2
Fig.6 Curves of current, voltage and resistance

changing with time

100
—_ 1:SCB-A1/M00X
90F — 2:SCB
80+
70t
60t

t/us

501
401
301
201

10520 25 30 35 40 45
uv
E7 SCB 5 SCB-Al/MoO, 7EAN A FEHLHLE T

UL LI Ta]
Fig.7 Terminal times of SCB and SCB-Al/MoO,

under different charge voltages

L S () i LR Y 3 R4 S e IR I OC R

M N, B SCB-AL/MoO, Ay £ 11 I} a] 45
SCB 4 %6 1 LK 3 & SCB-AL/MoO, #f X H, 5 4=
B R AT B AR R T R T LR T
JRE R R SRR B T R AR i ) M AR R AR IX,
I T AT DX 0 DT 3 Bl ¢ 1 B ) e 2
By R, TR R R AR A AL O, T Mo A9k 2 32
(AL O, 5 3250 K, Mo i /5 5833 K) , iz Al O,
SEHLPE 2 R WA B AR I R AR T
SN 5 B HL R AU K, SCB-AL/MoO, #75 IX. Hi, B A il



4. B WY % #F  Explosive Materials

a2 BE 6 M

GBI TR R 4R, BB T, Bk O I A
FRCTA R R VR AR TIOR3 O BRLS7 F [) 4 FH A7 IX
AYREREIE N, Bl SCB-AL/MoO, 5 SCB £ 11 iif [H] 22
HI K, FHHE/NT—EH)5, SCB-AL/MoO, 1Y
2B a14L SCB R e, 5L R AT 2 R A I
FES T A X R I R A R, ARk
B IR RN, oA B g 1) T AR 55 T X R 3 4 R 4
PAEM, BUE SCB-AL/MoO, 45 & 1 14 i 4 i i) 42
K, 2 ER KT SCB,
2.2.2 BEEWHIE

PR — LR R R K e R Sk
W EVRE B 2 L SO I RE 1 A T O B
Feikn=X (1) .

n=0,./(CU*/2), (1)
Hd . C N, U NFER AR,

W DA AR R I | PR R RS ) AR Ak il 2R AR 3F , TR
Sy RIS B ARE S HLEE Q,,, anxX(2) .

0, =J U@ - 1(0)a, (2)

XtF SCB i th fiE R Q,, % T Q,,, MiXf T SCB-
Al/MoO, 75N _E 5 A R S v B i e i, B T
ELEEIN 5 A TG R e o A PRI M OR B8 1
Bk (3) .

0Q...(SCB-AL/M0o0,) = Q. +SdpQ. (3)
.S S A RS s o T A 3 Ao N i K K R
101 PR AR A58 S 7 T RRR A, ARl 8 41 (e 2k B L [l
X3l 5 d AR RRIEE BE s p SRy RS B S (AR T RMA
WL Q AR DSC ik

|

NS

K8 SCB-A/MoO, & XIJGTESA
Fig.8 Optical image of the fired SCB-AL/Mo0,

WRAEX (D) HHERBAFR BB ET SCB 5
SCB-AL/MoO, HyRE =i A%, inl&l 9 FIR

EI9 T, SCB Y BE L i 11 0% 5 7o i i R 2
R ZA KR, Hi RACEARREREIE50% ; SCB-Al/
MoO, 1) E £ il R4 R Bt H He 199 [ A1 222 48 B8O U
KR, EWEB AN =0.153exp ( U/26.134) +
0. 106 . B & H 38 K, 55 B R in F sk ] 5 4,

(l):g_ — 1:SCB-A1/MoO,
—2:SCB
0.8}
0.7f
0.6
s 05
0.4 =
0.3f
0.2¢
0.17
0775 20 25 30 35 40 45
/A%
E 9 SCB 5 SCB-Al/MoO, 7EA A 75 HLHLE T
B B B A T R

Fig.9 Energy output efficiencies of SCB and
SCB-Al/MoO, under different charge voltages

RBVE 1455 TR BB S 1Y K, =2 & 4 WIS B v T
R Y AE IR K, B0 SCB-AL/MoO, 1 fiE
el T R B R G R R R A TR e A
T, HSR SCB-AL/MoO, 4E B - I #t [a] 5 SCB
4%, S B BEVE F T SCB-AL/MoO, [ RE & /N T
SCB,{HJ2, tF 4K 5 A WM s I Ak R 44, 3
fii SCB-AL/MoO, BE 4 AR KT SCB, Hiw K
BB AT IR 95% LA b v R 83wl S B
KT RS A i B A R KT N A
b, H SCB-Al/MoO, Bk i BE & 19 35 G 1 14&
1o KT A A5 K
2.2.3 JEXNEFMSERER

1T SCB Az A% 45 85 1A g B 3 RST /N Bkt
JEEPR 87— i 1) TR B I VA AR MR A T 0 B, o
FAFF K S5 W 2 0 3l i b Al g O e
Cul 510.5 nm Cul 521. 8 nm Wi & 5 1%L #1731
B AR 25 R 10 B,

9000 1:SCB-A1/MoO (45 V)
5 - 0]
soor 2GR I M0 (30 V)
L 5 - 0
7000 4SCBBROV) *
6000}
1~ L
¥ 5000
4000}
30001 M
2000}
1000}
07050 100 150 200 250 300
t/us
€10 SCB 5 SCB-AL/MoO, 7EA[RIHE R T IRLEE
itk 0] 72 £ i 28

Fig. 10 Curves of temperature changing with time of SCB
and SCB-Al/MoO, under different charge voltages

B 38 LR KDL R BE RGE 1 T, SCB Y
SCB-Al/MoO, 45 85 ¥ 1A ik FETE 45 V B 43 51l 35 3
7000 K #5000 K,30 V 435114 ] 4000 K 5 2000



2013 4F 12 A

FT AUMoO, JURE A HIEN &R A A b5 -5

K,SCB-Al/MoO, 45 & 1AM 4 SCB $#2/=i 40% 5
A B R A e T B R — B T [R) ), B A S
TRV HI M 38 W A%, 45 V I, SCB 5 SCB-Al/
MoO, 55 &5 1Ay I RF 2L B 18] AT 35 160 ws,30 V B,
SCB-Al/MoO, 45 1 1A & il 57 L2 N [R] 3T 60 s, T
SCB HFLEmT A 25 s, L& RS m e A 20
K K AR EE R —B, E 11 s, B R R R
4 50000 i/ FS, B[R] [6] B 24 20 s, 70 L HE R R
40V,
0 ps 20 ps 40 ps 60 ps 100 ps

i

(a)
40 ps 60 ps 100 ps

300 ps

0 ps 20 ps

140 ps 180 ps

a &

- o « & 'S

220 ps 260 ps

(b)
(a) SCB;(b) SCB-AL/MoO,
E11 Eds R

High speed camera observation

Fig. 11

FUARE it & K BB TE & KBTI 20 ps B, SCB
5 SCB-Al/MoO, #f X 32 Ha it i & i HL 2, 34 2R Bl T
HSe i A5 B AR S B PR RST 2 mm, 2 )5 B
HFTINE T, SCB AR B 45 B8 AR Pl v H 91 2%
60 ws J5 A AR B9, 100 ws J&5 58 42 2% ; SCB-
Al/MoO,_ H1 () SCB Hi B A= A i T 55 2 1A, Bifi J o
W R T 3 T B AL/MoO, B A, Al
5 MoO, KA PG AR TN, i R A ]
B 22 ft ek P 25 7 A ) A AL [ e K Y
T K AL, 40 s B T & 3T I Lf R A8 I D S5 118 15
TRE R ,300 s BHTESR A AR AR 7 AE A58 . A AT
KM, SCB-AL/MoO, %5 SCB A= il 45 55 T IR
JE R, B KA 22 K AEFREE I [, X
e T KRR R
3 it

FIFHRERE TS T2 il 8 2R EE Fa T b | s A
3K 3200 J/g B9 AL/MoO, 4K 52 4 s, A1 FH e 2m
INTHAR AR BT SCB il 45 ik & gk =
fRHF SCB-AL/MoO

KRS FE W] SCB-AL/MoO, H1 ) 52 45 T i =2
JI$)Z SCB L B A b 19 /5 1 46 5 R I kT & A 40
PRIV, SN 1 R o B T A DX 1 L 0 D
HOR HUE LIRS SCB I 35 46 4 s A )i R 55
1, SCB-AL/MoO, 1 fig & i th 20 % = F SCB,

SCB-AL/MoO, 1 e i tH AR 2 AT 38 95% L |
WIELL MR 25 3 87~ , SCB-AL/MoO, & kA4 i

1858 1 T R (BT 1 T SCB, HLHEIRE Y B0 A s

fifl SCB-AL/MoO, % KIS H B KA S 38 5

X4 R Kt s KCRE ) 20T R

[1] Zhang K, Rossi C, Petrantoni M, et al. A nano initiator
realized by integrating Al/CuO-based nanoenergetic mate-
rials with a Au/Pt/Cr microheater [ J]. The Journal of
Microelectromechanical Systems, 2008, 17 (4). 832-
836.

[2] Rogachev A S. Exothermic reaction waves in multilayer
nanofilms [ J ]. Russian Chemical Reviews, 2008, 77
(1):21-37.

[3] Rogachev A S, Mukasyan A S. Combustion of heteroge-
neous nanostructural systems ( Review) [ J]. Combus-
tion, Explosion, and Shock Waves, 2010, 46(3) ; 243-
266.

(4] FEse, A5, B/E A 220 A R R B E R

[J]. SHEFEE, 2009 (2): 14.
Wang Liang, He Bi, Jiang Xiaohua, et al. Modeling the
propagating velocity of reaction waves in AL/Ni multilayer
films[ J]. Chinese Journal of Energetic Materials, 2009
(2): 14.

[5] Yang Cheng, Hu Yan, Shen Ruiqi, et al. Fabrication
and performance characterization of Al/Ni multilayer
energetic films[ J]. Applied Physics A, 2013: 1-6.

[6] Zhu Peng, Shen Ruiqi, Ye Yinghua, et al. Characteriza-
tion of Al/CuO nanoenergetic multilayer films integrated
with semiconductor bridge for initiator applications [ J].
Journal of Applied Physics, 2013, 113 (18) . 184505-
184505-5.

[7] Zhou Xiang, Shen Ruiqi, Ye Yinghua, et al. Influence
of Al/CuO reactive multilayer films additives on ex-
ploding foil initiator [ J]. Journal of Applied Physics,
2011, 110(9) : 094505-094505-6.

[8] Zhu Peng, Shen Ruiqi, Ye Yinghua, et al. Energetic
igniters realized by integrating Al/CuO reactive
multilayer films with Cr films [ J]. Journal of Applied
Physics, 2011, 110(7) . 074513-074513-5.

[9] Zhu Peng, Shen Ruiqi, Fiadosenka N N, et al. Dielec-
tric structure pyrotechnic initiator realized by integrating
Ti/CuO-based reactive multilayer films[J]. Journal of
Applied Physics, 2011, 109(8) : 084523-084523-6.

[10] Agsemn, FEVEN. WV 8 S B R ik iF
E[J]. KT, 2009(3); 1-5.

Yang Guili, Jiao Qingjie. Study on calculation method
for resistance of double V-shaped semiconductor bridge

[J]. Initiators and Pyrotechnics, 2009(3) : 1-5.



<6 B W #% M Explosive Materials a2 B 6 1
[11] JMe, ik, BEMR. ESEFK O X H & kot Ma Peng, Zhu Shunguan, Xu Dawei, et al. Study on
BERUSZM [J]. M R PR T RZF2EM. HARBIZEM, ignition character of semiconductor bridge[ J]. Initiators
2009, 33(2) . 235-237. and Pyrotechnics, 2010(2) ;. 14.
Zhou Bin, Qin Zhichun, Mao Guogiang. Influence of [16] Ma Peng, Zhang Lin, Zhu Shunguan, et al. Non-
ratio of length to width of semiconductor bridge on its plasma ignition of lead styphnate by a semiconductor
firing performance[ J]. Journal of Nanjing University of bridge and its comparison with plasma ignition [ J].
Science and Technology: Natural Science, 2009, 33 Combustion, Explosion, and Shock Waves, 2011, 47
(2):235-237. (1): 103-109.
[12] Fischer S H, Grubelich M C. Theoretical energy release (177 SKHE, M, %%, 55 BRS/NRGHEE IR A
of thermites, intermetallics, and combustible metals Wik ek #AL[T]. & T.2%H, 2009,30(11);
[ R]. Sandia National Labs., Albuquerque, NM 1435-1439.
(US), 1998. Zhang Lin, Feng Hongyan, Wu Rong, et al. Diagnosis
[13] k30, ;J’Kf%, TR, 45, kR RS and judgment of transient and small-size plasma with
KRIEREHT]. BRESH, 2009, 38(2) : 21-24. spectroscopic method[ J]. Acta Armamentarii, 2009 ,30
Zhang Wenchao, Zhang Wei, Xu Zhenxiang, et al. Pro- (11): 1435-1439.
gress and development on semiconductor bridge initiator (18] VHhar#f, 2=, skbk, 2. JR TR HHGIENE L B
[J]. Explosive Materials, 2009, 38(2) : 21-24. RSN (SCB) & TIRIREELY]. & RER KL,
[14]  BLER, ZEF,PRVTR, % FENF QBT 2007, 15(2) : 134-136.
[J]. BuEestt, 2004, 33(2); 22-25. Feng Hongyan, Li Yan, Zhang Lin, et al. Measurement
Zhu Fengchun, Qin Zhichun, Chen Xiwu, et al. Analy- of the semiconductor bridge (SCB) plasma temperature
ses on semiconductor bridge design [ J ]. Explosive by the double line of atomic emission spectroscopy [J].
Materials, 2004, 33(2) . 22-25. Chinese Journal of Energetic Materials, 2007, 15(2)
(15] B, AU, TRARMR, 45 W i 20 i ek 134-136.
WESELT]. KT, 2010(2) @ 14
Characterization of Energetic Semiconductor Bridge
Realized by Integrating Al’MoO_ Nano Multilayer Films
FU Shuai, ZHU Peng, YE Yinghua, LI Dongle, SHEN Ruiqi
School of Chemical Engineering, Nanjing university of Science and Technology (Jiangsu Nanjing, 210094 )
[ ABSTRACT]  An energetic semiconductor bridge, SCB-Al/MoO,, was made using Al/MoO, nano multilayer films

integrated with semiconductor bridge ( SCB) by micro machining technology and magnetron sputtering technology, and

accordingly its ignition capacity was enhanced. The Al/MoO, films were identified by SEM, DSC and XPS. Results show

that distinet Al’MoO_ multilayer films are formed by means of sputter deposited on a layered geometry. The heat generation
could reach to 3200 J/g, which is 68% of the theoretical value (4703 J/g). MoO, films contain MoO, (32% ), Mo, O,
(37% ) and Mo0O, (31% ), respectively. In capacitance triggered firing experiments, the terminal time of SCB-Al/MoO,

reaction is shorter, while the energy output efficiency is higher than those of SCB. Moreover, sparks in the fire increase

obviously, and their duration time is extended. The exothermic reactions in Al/MoO, films sustain SCB to generate plasma

of higher temperatures.
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