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Robust superhydrophobic surface with polytetrafluoroethylene (ptfe),
micro sized aluminum particles and sio2 nano-particles
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In recent years, many studies have been done to fabricate superhydrophobic surfaces. These
Received 04 July 2015 surfaces have slip condition which causes self-cleaning property and also drag reduction. The

Accepted 12 September 2015

Available Online 26 September 2015 hierarchical micro/nanostructures which are coated with a low surface energy material are

needed to fabricate high static contact angle superhydrophobic surfaces. In order to have thermal
stability, chemical resistance and low surface energy Polytetrafluoroethylene (Teflon) is used in

Keywords: . . . .

Su{,frhydmphobic this research. To produce the superhydrophobic surface, an appropriate layer of Teflon is coated
Hierarchical Roughness on the aluminum substrate and the micron sized aluminum particles are deposited on the Teflon
Surface Energy layer by fluidizing method. Then to reduce surface energy, the second Teflon layer is sprayed on

Polymer Coating

Hydrophobic Nano Material the top of the aluminum particles. At the end, using sprayed method the hydrophobic nano-

particles of silica are deposited on the surface as a final hydrophobic layer. The effect of Teflon
thickness, size of micro-particles and addition of hydrophobic nano-particles are investigated. The
scanning electron microscopy (SEM) images of the cured surfaces show that application of micro-
particles prevents the surface from being smooth after curing, creates appropriate micro-scale
structures and also causes micro-scale cracks compared to smooth Teflon surfaces. The creation
of these micro-structures leads to increasing static contact angle and decreasing dynamic angle of
surfaces. By modifying the surface structures with aluminum micro-particles, Teflon layer coat
and subsequent deposition of hydrophobic silica nano-particles, static contact angle of 165+3°
and dynamic angle of less than 7 degrees are achieved.
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7- Epoxy

8- Polyester

9- Polytetrafluoroethylene (PTFE-Teflon)
10- Polydimethylsiloxane (PDMS)

11- Spray

12- RAH FLON

13- Sodium Hydroxide
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1- Template Replication

2- Lithography

3- Plasma Treatment

4- Chemical Vapor Deposition
5- Dodecyltrichlorosilane

6- Tetraethoxysilane
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10+ 21 163+29 1
11+ 222 161 + 34 2
15+19 157 +28 3
16+ 2 156+ 3 4
26+23 140+ 4/6 5
29+18 139+ 31 6
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A7+ 222 125 + 4,2 8
7+23 165+ 19 9
8+18 162+ 2 10

10+ 2 156 + 2,3 11
11+ 2,3 158+ 29 12
13+19 152+ 26 13
15+18 155+ 25 14
20+ 21 146 + 38 15
23+ 2 152 + 3/2 16
20+ 2 147 + 2/8 17

50+ 2 120 + 4/6 18
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