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NUMERICAL STUDY OF DROPLET IMPACT AND MERGING PROCESSES ON A FLAT SUBSTRATE
WITH CONTACT ANGLE HYSTERESIS

W. Lee' and G. Son

The droplet impact and merging process on a flat substrate with contact angle hysteresis is numerically
studied. The droplet deformation is determined by an improved level-set method employing a sharp-interface
technique for the stress condition at the liquid-gas interface and the contact angle condition at the liquid-gas-solid
interline. Based on the computations, the droplet impact and merging pattern is investigated to find the optimal
condition in manufacturing a micro-line. The effects of dynamic contact angles and droplet spacing on droplet

motion are quantified.
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Fig. 2 Definition of contact angle.
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Fig. 3 Dynamic contact angle model.
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Fig. 4 Droplet impact and merging process with constant contact
angle: (a) 6, =6, =90 " and (b) 0, =6, =30"
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Fig. 5 Temporal variation of the width of a merged droplet under
the constant contact angle condition.
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Fig. 6 Temporal variation of the width-length ratio of a merged
droplet under the constant contact angle condition.
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Fig. 10 Droplet-substrate contact area for different contact angle
conditions: (a) #, =6, =30", (b) 6, =60, =90" and
()0,=90°,6,=60".
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Fig. 11 Effect of droplet-droplet impact distance on the width of
a merged droplet under the dynamic contact angle
condition of 6, =90 * and 6, =60 ° .
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Fig. 12 Effect of droplet-droplet impact distance on the
width-length ratio of a merged droplet under the
dynamic contact angle condition of 6, =90 " and

0, =60".
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