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ABSTRACT: The work aims to prepare an energetic ink NiCr bridge igniter by ink direct writing technology to solve the prob-
lem of insufficient ignition ability of low energy igniter. Energetic ink was fabricated with Al/CuO nanothermite as the main

energetic material, and then integrated on the NiCr bridge to fabricate the energetic ink NiCr bridge igniter. Electro-explosion
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experiment and gap ignition experiment were carried out on the energetic ink NiCr bridge igniter to verify the non-contact igni-
tion ability of energetic ink NiCr bridge. The energetic ink NiCr bridge igniter could ignite the B/KNO; charge at a gap of 5 mm
under the condition of 24 V/100 uF and ink charging amount of 2.9 mg. At a gap of 1 mm, the energetic ink NiCr bridge igniter
could successfully initiate a detonator charged with nickel hydrazine nitrate. The introduction of energetic ink can enhance the
ignition and detonation ability of NiCr bridge, which is expected to be applied in engineering practice.
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Tab.1 Materials used in the preparation of energetic ink

%0l FLHE TR

ALK} 100 nm, 4EEEN 99.9% it FH A KB B A PR
CuO ¥ 100 nm, 44 99.9% % GORBHE A R
LR TR SYHTAl, B s ECh 99.0% R T A AR 53 A BR A T
TR i AR EA/NT 13.15%, BEBEEE A KT 15% AU TR H

TEM 28 T RE T AR, 5 B E] ALKy A 3L AL B
HOEL R 68%, THHEATRIMEL T« NC VE R4S,
BRI 50 2.5%, TR T HafE AR, e
AR, [EE AR BTERE S 200 mg/mL, B EHF
15 mg NC i#f# T 3 mL ZBR THEF, #5631 h,

TERL NC W, Wl 1R . 20 BIFREC 128.1 mg 4K
AL B F1 456.9 mg CuO, RN A I NC %)
Wi, 7E 500 W, 40 kHz 257F TS 1 h, HHRKH
K IORL 743 A, TR A/CuO BRI . ARG 8 IR
TPtk 6 h, LUE IR A YIS0 & B A
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Fig.1 Energetic ink preparation process
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Fig.2 DSC curve of energetic ink
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Tab.2 Effect of NC on exothermic reaction of nano Al/CuO
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Fig.3 NiCr bridge (a) process flow chart and (b) physical samples
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Fig.5 Finished energetic ink NiCr bridge
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Fig.6 Electro-explosion U-| curve of energetic ink NiCr bridge
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Tab.3 Energetic ink NiCr bridge charging record

/mg = /mg |5 /mg |5 /mg

0.2 8 0.3 15 1.0 22 0.6
0.2 9 0.3 16 0.2 23 0.3
0.3 10 0.3 17 0.3 24 0.3
0.4 11 0.2 18 0.1 25 0.9
0.2 12 0.2 19 0.3
0.2 13 0.6 20 2.9
0.8 14 0.2 21 0.4
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Tab.4 Electro-explosion situation of energetic ink NiCr bridge

G $eZiit/mg  WIE/V O HRBQ LHR/Q RN EFUREE /s R /s R K] /ms
1 0.2 24 1.00 1.14 Kok 20.25 22.14 1.98
2 0.2 24 0.98 1.18 Kk 17.00 18.49 2.64
N 2.2 HEBE6E NiCr ¥ a g & A SLIE
FE 24 V/100 uF 5500 T, FHBERER R 1E IR B,
11 mm K FH 45 5 i 285 i NiCr H7 %t B/KNO, (24 1) #EA7
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Fig.7 Electro-explosion image of energetic ink NiCr bridge
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Tab.5 Ignition performance of energetic ink NiCr bridge

= B2 /mg LR /V FH FH/Q R KAE B
0-1 0 24 1.1 [EIBE 0 mm, K&Kk
0-2 0 24 1.1 MEIBE 0 mm, K&K
0-3 0 24 1.2 EIBR 0 mm, K&K
8 0.3 24 1.1 BB 5 mm, %Kk
0.3 24 1.15 MEIB 5 mm, K&K
10 0.3 24 1.1 MBI 5 mm, K&K
11 0.2 24 1.1 B 5 mm, B/KNO;#EHA K, RAMRZGE, 257 A HMIED
12 0.2 24 1.1 [R5 mm, ASHEIMAR, KSR B/KNO;
20 2.9 24 1.1 AR 5 mm, A8 B/KNO;, #REmI%I

B/KNO; Zj |

1 mm [A]BRE
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Fig.8 (a) Gap ignition device and (b) gap ignition
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H DAL ST o 4l NiCr HF A RE TR B/KNO, 262)
ULIIFE NiCr MF L3 in— 2 7 6E i 88 v] LUA RO 58 5
MOKEETT

23 ETHESENCIHHEEEREIR
BRI ATRERY], WSRO 2.9 mg #Y NiCr

FHEMFEMIBE 5 mm. 24 V/100 pF 5048 T GBS S8R
B/KNO; %24, UiBR A& 68 NiCr Ml LT
NiCr #f, HAERM KRS . AT HE—2 50 0E
BEHE NiCr Mrfy s kB, HIVE T 3Tl &k
NiCr #f 9 TR TR, IRETE 24 V/100 pF. (AR 1
mm £/ F, HERAAE NiCr B A7 E R IR IR
SO IR 6, KA R, WS NiCr
BFTE 24 V/100 pF | [AIBER 1 mm &4, e i
SRR 2 R IR B 1 R4S o
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Tab.6 Experiment record of energetic ink NiCr energetic
bridge igniting detonator

i By HL BL/Q ] i /mm KT B
1 1.04 0.89 KK
2 1.03 0.98 KK
3 1.04 0.97 KK
4 1.03 0.95 KK
5 1.04 0.98 KK
6 1.01 0.99 KK
7 1.02 1.03 KK
8 0.95 1.01 KK
9 0.95 1.05 KK
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