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b. detonation velocity schematic
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Fig.1 Schematic of critical thickness test and detonation ve-

locity test >®’
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a. high-speed photograph of ink droplet jetting

b. DNTF-based energetic film forming sample
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Fig.2 High-speed photograph of ink droplet jetting and sam-
ple photograph of DNTF-based energetic composites
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b. DNTF-based energetic film cross-section(1000x)
B3 DNTFHEGREE GY SEM IE A
Fig.3 SEM photos of DNTF based energetic composites
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Fig.4 XRD patterns of raw DNTF and DNTF-based energetic

composites
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Fig. 5 Load-displacement curve of DNTF-based energetic

composites
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B DNTF 8 7 8 B8 A He , DNTF 2 4 fiE 8 4 4 1 o Jk
FER13.5 ), BEIRAOR B3 . X JEH T DNTFAEE SRR
G W K 25 0K 4 A A R 3850 TR EERL AR AR 6T T TR
KRR, Lo 2R T8 FRHE K, T 3OH 32 3] [m) 4 1 4 o g
L BE R DNTF BURL AL & 57 22, {145 SRS UKL 2 0 (1Y
it g TR /I i A o SR RE IR T Ak 5 0 A R
K 225 UKL 7 A 45 $i o JR B FAAIK

T PE 45 R R M A 25 2R R U] L DNTFEE SRR B 1
AT DRk JEE R RO B AIG . X AT R R T AR R ORI
P, b 45 R R T8 810 TR 45 4 5 4% A s 5 1 44 A 1
DNTF 5% 68 & & ) o8 #8 L B B ML HE A L A B T K B

1 JFURL DNTF Al DNTF/PDMS-NC & 4 )4 o7 J8 J J 45
TR

Table 1
DNTF and DNTF-based energetic composites

Impact sensitivity and friction sensitivity of raw

samples impact sensitivity /) friction sensitivity / N
raw DNTF 6 120
DNTF based composites 13.5 144
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a. comparison before and after the critical diameter test

b. comparison before and after the explosion velocity test
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Fig. 6  Critical diameter and detonation velocity tests of

DNTF-based energetic composites
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Preparation and Performance of DNTF/PDMS/NC-based Energetic Ink

LIU Song-jin', GAO Lei', LIU Xiao-lei*, LI Chun-yan', XIE Zhan-xiong’, AN Chong-wei', WANG Jing-yu'
(1. School of Environmental and Safety Engineering , North University of China, Taiyuan 030051, China; 2. Second Military Representative Office of the Navy
Equipment Department in Chengdu, Chengdu 610000, China; 3. Xi'an Changfeng Institute of Mechanical and Electrical Research , Xi'an 710000, China)

Abstract: In order to obtain a fully solution-based explosive ink that was compatible with inkjet printing technology and stably
detonated at the microscale, an energetic ink was designed by exploiting 3, 4-dinitrofurazanfuroxan (DNTF) as the main explo-
sive and polydimethylsiloxane (PDMS)/nitrocellulose (NC) as the composite binder. The rheological properties and printability
of energetic inks were explored by viscometer, electron densitometer, and high-speed photographic instrument. The microscop-
ic morphology, mechanical properties, and safety performance of inkjet-deposited samples were characterized using scanning
electron microscopy, nanoindenter, and BAM impact sensitivity tester. The results show that the DNTF-based energetic ink is
compatible with inkjet printing technology. The composite bonding system could bind the explosive particles tightly. The maxi-
mum elastic modulus of DNTF-based composites reaches up to 6.438 GPa; Compared with the raw DNTF, the impact sensitivity
and friction sensitivity of DNTF-based composites increase by 6.5 J and 24 N, respectively. In the groove with 100 mm length,
1 mm width, and 1 mm depth, the detonation velocity of sample reaches 7927 m-s™".

Key words: inkjet printing;energetic ink;mechanical sensitivity ; 3, 4-dinitrofurazanfuroxan(DNTF)
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