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Even though the inkjet technology has been recognized as one of the most promising technologies for electronic
and bio industries, the full understanding of the dynamics of an inkjet droplet at its operating conditions is still lacking.
In this study, the normal impact of water droplets on solid substrates was investigated experimentally. The size of
water droplets studied here was 4 and was much smaller than the most of the previous studies on drop impact.
The Weber number (We) and Reynolds number (Re) were-20&nd 16-100, respectively, and the Ohnesorge
number was fixed at 0.017. The wettability of the solid substrate was varied by adsorbing a self-assembled monolayer
of octadecyltrichlorosilane followed by the exposure to-tdzone plasma. The impact scenarios for low We impacts
were found to be qualitatively different from the high to moderate We impacts. Neither the development of a thin
film and lamella under the traveling sphere nor the entrapment of small bubbles was observed. The dynamics of droplet
impact at the conditions studied here is found to proceed under the combined influences of inertia, surface tension,
and viscosity without being dominated by one specific mechanism. The maximum spreading/fadtee (atio of
the diameter of the wetted surface and the drop diameter before impact, was correlated well with the relationship In
B =0.090 In Welfs — cosf) + 0.151 for three decades of Wi/{- cos6), wheref is the equilibrium contact angle,
andfsis the ratio between the surface areas contacting the air and the solid substrate. The result implies that the final
shape of the droplet is determined by the surface phenomenon rather than fluid mechanical effects.

Introduction understanding of the impact process theoretically, computation-
ally, and experimentally. Recently Yatfhreviewed the drop

During the past decade, the idea of inkjet printing has emerged.

as a class of technologies essential in many electronic and bioMPact dynamics comprehensively and delineated many interest-

industries. Inkjet printing technology has been applied to three- Ing phenomer_lasuch as splashing, spreading, receding, bpuncing,
dimensional shaping;? flat panel display,® printed circuit crown formation, and so on. Until now, most of t_he studues on
boards (PCBs)?semiconductor packagiriand DNA chip and drop impact have been f(_)cus_ed on the Newtonian ﬂUIdS. But
biosensord!~16 in addition to conventional printing, and is there has been a growing interest on the drop impact of

regarded as one of the most promising future technologies. In{ir;i(;lo?r:gﬂgirfgmi}z Sﬁ:ﬁisngegiztlggr;nya;giﬁiﬁglC;Lgﬁg“;s;;i
hi h illi i h i finkj ' . :
this research we willinvestigate the spreading processes of in JetBasara 12 Boger and his co-workef8, 22 Bergeron et aP3and

drops after the impact of a drop on solid surfaces. The impact Prunet-Foch and his co-work@4gs studied the impacts of

of a liquid drop on a solid surface has been studied for almost . . .
100 years since the pioneering work of Worthingfdoecause surfactant solutions and polymer solutions experimentally and
Iobserved the effect of dynamic surface tension, elasticity, and

of its relevance to many natural phenomena as well as industria hear thinni
applications, and significant progress has been made in theS€ar thinning. . . .
Schiaffino and Son##t classified the drop impact into four
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