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Table 1 Physical properties of ink for different inkjet printing devices
ok ink type nozzle type nozzle diameter viscosity surface Et]snsion

/pm /Pa-s /mN-m
ethanol, ethylene, glycol, glycerin'**’ all liquid MicroFab 50 3.69-22 41.4-47.8 4-14
water, ethanol, ethylene glycol, glycerin'*! all liquid Dimatix 21.5 2.32-15.8 45.5-67.7 2-20
ceramic ink!""! suspension CERADROP 10-20 24-36 0.9-11.8
TNT/HMX/RDX/PETN/acetonitrile/water**’ suspension MicroFab 60 0-20 20-70
RDX/CAB/DMF?] all liquid Dimatix 50 10-12 28-33
ceramic ink!?! suspension Dimatix 21.5 1-10.5 32-36 3-24
yttrium oxide water, ethanol "’ suspension HP Deskjet 4.28 36.4 6.73
naproxen colloid"?*! suspension Dimatix 10-12 28-33
glycerin, water'*”! all liquid MicroFab 50 >50 55-75 0.67-50

Note: Zis the reciprocal of Oh, a dimensionless number related to viscous force and surface tension.
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Effects of different surfactants on droplet spreading and deposition
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Effects of different substrate temperature on droplet deposition

[60,68-69]
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Fig.7 Schematic diagram for the preparation of energetic particles and energetic films by inkjet printers and the SEM images of

the prepared samples'
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Review on Ink-jet Printing for Ink Droplet Forming Mechanism and its Application in Energetic Materials

LI Chun-yan'”’, LI Chen-yang', LI Min-jie', AN Chong-wei'’*, YE Bao-yun'’, WANG lJing-yu'”’

(1. School of Environmental and Safety Engineering ; North University of China, Taiyuan 030051, China; 2. Shanxt Engineering Technology Research Center
for Ulirafine Powder, Taiyuan 030051, China; 3. Depariment of Environmental and Safety Engineering , Tatyuan Institute of Technology, Taiyuan 030008,
China)

Abstract: Inkjet printing technology is an advanced micro-manufacturing technology based on ink droplets, which integrates jet-
ting technology, discrete stacking numerical control manufacturing, and computer-aided design. It is one of the important load-
ing approaches for micro-structured energetic devices such as MEMS pyrotechnics. In the ink-jet printing process, the precise
control of droplets is the key to improving the printability and accuracy of the targeted materials. Based on the systematic investi-
gation of the inkjet printing forming mechanism, the physical characteristics of ink and the influence of printing process parame-
ters on the formation of ink droplets were discussed, and the reason and control methods for the "coffee ring" effect were also
summarized. The controlling strategies of droplet formation and deposition in the ink-jet printing process were described. At the
same time, the application of ink-jet printing technology in booster, nano-thermite, etc. was reviewed, and the development di-
rection of inkjet printing technology in energetic materials was prospected. The drop-on-demand and control with picoliter of
ink-jet printing technology provides a prerequisite for the precise charging of micro-nano-structured energetic agents and has
good application prospects in MEMS pyrotechnics and special-shaped energetic devices.

Key words: inkjet printing;droplets; coffee ring;micro-nano structured energetic material; MEMS pyrotechnics
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