A TR i T AR K S A RE

787

NEHS: 1006-9941(2015)08-0787-04

ARFIELZMERBEES CHBEN

§OFECCHRE,E BN B E OB, dmd

(1. ¥R BT ARFNITFRK, L7 Mx 210094; 2. FETEZYEHFREKE, W %M 621999)

W OE: BT E A GO A 0 0 A 0 O ) B0 R A R T X 8 1 G 9K 3 ) BB T B S, SR T X S R AT 5 (XRD) X e 7
TR 2 S ARG A T S5 T b T 2 i B R B S5 R AT T SRAT o O 202 Y 7 R R 9 T R AT G L SR DO T 2 B R 5
(PDV) I T % K A5 975 70 S ) Hht T 25 7 Bl &R AR 8 , SR T T 05 52 380 6 L 23 A7 17 0 b 488 X A 61 K 8l ) A 4R S il 2R - IV
B ELRE G o SRR WT, WP S T2 A A AR ST /N T T AR S T A B R R AR B R R 17 % DO R 2
TR 2.4 45 o I H B KERF S IR 3 KOy BE DT IR T TR A R T A B AR YA S IR KO BE O, LR A N R

- IV i A AE B L AR
KR MR BRSO

HESES: T450 MEARERG: A

DOI: 10.11943/j.1issn.1006-9941.2015.08.015

1 5]

il

SRIEMT 2 ol BB A RO TR, R Rk vp
DL 38 Aok B A K T o T R A R AR, BB R
TR SRR R fn R R o M 2 R e B
THEIIRE . BEIEM T MR B m B b S R
PERE S AT, R, T3 JE A 9 09 B4R LA R 1Y
MR RE , ELn Coy i, iAW 4%, Hin, T ohid A
T RNEAT T R M OB 2 T R AR
Z gk e R gt A (H R
HETH T i 8 W B H S T2 FE R ER
(evaporation ) Fl 1% ¥ Ik 4 ( sputtering) ™' W b, 7€
R RN A5 W Sk T IR T ) B ASOMH U0 AR ( physical vapor
deposition,PVD) . AN[a] 1) 8§ il ik T 25, fE W b 2%
AL TR O R N N T8 A I el =7
BB ELR U T 2 T R G I S A 9 X B B TR
il 7 18 52 M) 20 - A AH & B WF 52 4Rl o

S AT G Jk v TR 2 S R A T S 7 e
JREGTAR T 20 28 1 96 , o3 A 00 b 1 H S B AR 25 4
CINEINCIN IR AP DGR AST I I SR VSR N
[Fi) B % P 25 T LB DR 2 R R R R OF AT TR
P 7S A T - IV Y 10 55 5, DA TROUE R0 25 0 B 3 183X

Wi R 2014-05-18; & E A : 2014-11-24
fEHZ R 3WAE1981-) 5 fE i AT o8 2k, BT o8 51, 32 2 L e
i A A Bl T FSE . e-mail: guof_caep@ 163. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

b5 A R MR IR B 6 R BE 0 O A 22 5 o
2 LWES

2.1 HEIE
F 5% 43 ) P Hl 1 SR 28 & G A U St e T2
/TR

LT R 2% (0 1 A R R B s HLAR ) s Y
775680 HL T L 28 BE ML, A IS B 48 o 2x107° Pa,
HFAEDI% 10 kW,

bR WG4 Ik 5 9 15 45 0 JGP560 BU 8 /5 EL 25 £ 1))
R R4 W45 e S0, ¥R o4 99.99% 1y Cu L, 36 H 5 41
BN 13 em, AJREZEM T 1.2x107" Pa, T4
SR Ar [ 0.3 Pa, AR E 29k 80 ~90 scem,
FERIR AN 300 °C,
2.2 XL

K TRk RIS PIA T2 78 B & SIS
G IR T XRD K

W 40 9 ' 220 BT LT BT O B WO R AR G L S

B BESEER
Fig.1 Shape of exploding bridge foil
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Fig.2 XRD of copper foil obtained by the process of e-beam

evaporated deposition and magnetron sputtering
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Table 1

two process

Resistance and resistivity of copper foil obtained by

process resistance /m{)  resistivity /Q + m
magnetron sputtering 34 1.81x107°
e-beam evaporated deposition 29 1.54x1078
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Table 2  Deposition rate of copper foil obtained by two process
thickness deposition average deposition
process ) 1
/nm time/s rate/nm - s
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Table 3 Parameter of flyer in velocity measurement

size of exploding  flyer thickness flyer diameter - barrel thickness

/mm
0.4

/mm
®0.5

/mm
0.05

bridge foil/mm
0.4x0.4x0.004
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Fig.4 Diagram of slapper assembly
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Fig.6 Comparison of velocity histories of flyer at different firing voltages
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Effects of Fabrication Process on Drive Capability of Flyer with Copper Bridge Foil

GUO Fei'?, FU Qiu-bo’, WANG Yao’, WANG Meng’, HUANG Hui*, SHEN Rui-qgi'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. China Academy of Engineering Physics,
Mianyang 621999, China)

Abstract: In order to study the effects of the crystal size and compactness of copper film on the drive ability of flyer with the exploding
foil , X-ray diffraction was applied to analyze the structure of copper film deposited by e-beam evaporated deposition and magnetron sput-
tering. The exploding bridge foil was fabricated with photolithography. The velocity of the flyer under different voltage was investiga-
ted by physical vapor deposition to study the ability of flyer driven by exploding bridge film. The up-and-down method was imple-
mented to analyze the threshold exploding energy of hexanitrostilbene-1IV, which was successfully initiated by flyer. It is found that
the copper film deposited by magnetron sputtering has smaller crystal, and is more than 17% higher resistivity, and 2.4 times faster
deposition rate than that by e-beam evaporated deposition. It reveals that the capacity of flyer driven by copper film with magnetron
sputtering is better than e-beam evaporated deposition, showing the lower threshold energy to initiate hexanitrostilbene-IV.

Key Words: e-beam evaporated deposition; magnetron sputtering; copper film; flyer
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