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Fig.1 Schematic diagram of the preparation of pre-emulsion and dynamite inks
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Fig.3 Schematic diagram of the critical size test device
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a. 3D contour map of the formed sample

TR SIRR SUREH G L TR BT

0.05

N A 1 " I Y nn“‘ P |
b ol Ll St AN PO
MR ) Tl

0.00 f“ U AImL N ‘r'.q‘lhl;u‘yv”“ Frm
Ra=7.346 um RURRL L (] ‘[“““

0,05l ——————————————"y
00 02 04 06 08 1.0 12 14 16 18 20 22 24 mm

£ i L2303
KE 2553 mm

b. roughness of the formed sample
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Fig.4 3D profile and roughness of the formed sample
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c. surface of the formed sample
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d. section of the formed sample

Fig.5 Morphology of raw material HMX, micro-nano HMX, surface and cross section of the formed sample
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Fig.6 XRD patterns of raw material HMX, micro-nano HMX
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Fig.7 Load-displacement curve of formed sample
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Fig.8 DSC curves of micro-nano HMX and forned sample
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Fig.9 TG-DTG curves of formed sample
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Impact sensitivity and friction sensitivity of raw mate-
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detonation velocity test

Optical pictures of aluminum plate before and after
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Table 1 Detonation velocity test of formed sample

D, deviation  average detonation theoretical detonation
/mesT /% velocity / m-s™ rate / m-s”'

7101 0.2

7105 -0.3 7076 8842

7114 0.1

Note: D, is the instantaneous detonation velocity of the formed sample.
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Fig.12 Optical pictures of aluminum plate before and after

critical dimension test
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Inkjet Printing Molding and Properties of HMX-based O/W Type Suspension Ink

YAN Xiao-hong', XU Chuan-hao', LI Qian-bing’, NIU Kang', GAO Lei', AN Chong-wei', WANG Jing-yu'

(1. School of Environmental and Safety Engineering, North University of China, Taiyuan 030051, China: 2. Jiangxi Xinyu Guoke Technology Co., Lid.,
Xinyu 338018, China)

Abstract: In order to explore the feasibility of combining emulsion explosive ink and inkjet printing process, an oil-in-water (O/
W) two-component binder system was designed through ethyl acetate solution of fluorocarbon resin (FEVE) as oil phase and
polyvinyl alcohol (PVA) aqueous solution as water phase. The micro-nano HMX was selected as the main explosive to prepare
O/W suspension explosive ink for the inkjet printing. Furthermore, the density, morphology, mechanical properties, thermal
safety performance, impact sensitivity and friction sensitivity of the printed samples were characterized by electron density tes-
ter, laser confocal microscope, scanning electron microscope (SEM), X-ray diffractometer (XRD), nanoindentation instrument,
simultaneous thermal analysis TG-DSC, impact and friction sensitivity tester. The detonation velocity and critical size of the print-
ed samples were tested. The results show that the surface of the inkjet printed sample is relatively flat, the average line roughness
is 7.346 wm, and the internal particle distribution is compact. The crystal type of HMX particles would not change during printed
process, and the printed samples display good the thermal stability and the mechanical properties. The measured density of the
sample is 1.5326 g-cm™' (83% theoretical maximum density). The impact energy and the friction load of the printed sample are
7 J and 144 N, respectively. The detonation velocity of the printed sample with size of 1 mmx1 mm is 7076 m-s™" and the criti-
cal size is 1 mmx0.087 mm. Therefore, the samples prepared through inkjet printing of HMX based emulsion explosive ink have
excellent safety performance and micro-scale detonation performance.

Key words: Oil-in-water binder system;explosive ink;micro-nano HMX;inkjet printing; micro-scale detonation
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