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<ABS-HEAD>Highlights► Micromilling was proposed to fabricate close-loop 

hydrophilic micro grooves (CLHG). ► A new liquid patterning technique was 

realized using CLHGs. ► The wetting and sliding property on the CLHGs were 

investigated systematically. ► CLHG-based patterning has merits of 

high-efficiency and less liquid loss. 

<ABS-HEAD>Abstract 

<ABS-P>Milling technique was proposed to fabricate close-loop hydrophilic groove (CLHG) 

patterns on superhydrophobic Al alloy surface. On account of the pinning force that derives from 

the milled smooth grooves, water can be trapped and stretched into thin water films with different 

shapes on the superhydrophobic substrate. The contact angle of 13 μL water film trapped by a 

circular CLHG with an outer diameter of 10.3 mm was only 5.8°. Water films trapped by the 

CLHGs are similar to those hydrophilic/superhydrophilic patterns and have great water trapping 

capacity. The critical water trapping volume (CWTV) and sliding resistance of droplets on the 

circular CLHGs versus outer diameters and groove widths of the CLHGs were investigated. The 

results indicate that both the CWTV and sliding resistance are independent of the groove widths 

but closely related to the CLHG outer diameters. Compared with plasma-treated superhydrophilic 

dots, the circular CLHGs have equal CWTV and sliding resistance. This water-film patterning 

method has advantages like high efficiency and less liquid loss in liquid shifting processes, and 
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