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Fabrication of Hydrophobic Surfaces with Stereolithography
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Abstract —This paper presents the experimental results of hydrophobic surfaces developed using a stereo-
lithography-based additive-manufacturing technique. The additive manufacturing technique can be used to man-
ufacture objects with complex geometries from computer-aided design data. Several additive manufacturing methods,
such as selective laser sintering, fused deposition modeling, stereolithography apparatus (SLA), and inkjet-based
system, have been developed. The SLA is a form of three-dimensional printing technology used to create pro-
totypes, patterns, and production parts in successive layers through photochemical processes. Light causes chem-
ical monomers and oligomers to cross-link together to form objects composed of polymers. Moreover, this
method is economical for fabricating surfaces with high output resolution and quality. Here, we fabricate various
surfaces using different shapes using an SLA. The surfaces with micro-patterns are fabricated for 10 cases,
including the biomimetic surface. The fabricated surfaces with various micro-patterns are evaluated for hydro-
phobicity performance based on the static contact angle. The contact angle is measured three times for each case,
and the averaged value is used. The results indicate that the arrangements in a staggered structure have a larger
contact angle than those in a line when the same micro-pattern is applied. Moreover, the mimetic surfaces exhibit
more hydrophobic characteristics than those of artificial micro-patterns.
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Fig. 1. Methods of additive manufacturing.
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Fig. 2. Curing process of SLA and DLP [24]. (a) SLA
(b) DLP.
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Table 1. Specification of SLA.
Max. build volume(xyz)
380 mm % 380 mm X 250 mm

Max. resolution
157.48 dot per mm
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Fig. 3. Process of stereolithography apparatus|22-24].
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Table 2. Composition of photo-curable resins

Ingredient Ratio

Propylene carbonate,

o <o
Photo-initiator Riarylsulfoniym salts 1~5%
Isopropylidenedicyclohexano
1, Oligomeric reaction 0
Monomer products with 1-chloro-2, 60~75%
3-poxypropane
Oligomer 3-ethyl-3-hydroxymethyl- 15-25%

oxetane
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Fig. 5. Micro-patterns. (a) case-1 (b) case-2 (c) case-3 (d)
case-4 (e) case-S.

S AR FElE ()9} ()= Fig. 6 (b) AE A 2
2 ErHed 271He 450 g2
3. A1 o jJE

3-1. M= =t

SLAZ A2k nlola =2 HEL] P42 Fig. 79+ 2
t}h. 7t 7390l CADS] Al F4L Wk Hxog 1
Alete] A AzkE Gt AF 0212 gelg 5=

®) de) APAERkhe R FAR e sl 7
Fig. 4. Schematic of micro-pattern (case-1) (a) perspective 55 guig 2otk ©A o] Ao Ak
view (b) top view. o vlgiA L3l Ao AZkE EAlo|CADS A

Vol. 37, No. 1, February 2021



(b)

Fig. 6. Specification of case-9 and case-10[24]. (a) salvinia
structures (b) structures of case-9 and case-10.

o7k AR Atk AL R F ). of= Al
Z oA FEe] Hapt & A4S ke Aol A
g2 ofg7] wFoelth 1 tE FAES
Aoz A CAD 3l FARH AlFlo] 7k Ao
2 Helth

3-2. &2 dut

A2k wlo| =2 S-S DSA100S-Standard IS
o]-8-sled A FHZE7(static contact angle)yS ST}
A&7 S0l 3 oAz E e S/HTE ARSI
L 7F 739l 33] AAlste] 1 Wrpks ARSIt
Fig. 8 7} 7395l tigh H52 AR 2 3ks vE)
"“D} Case 1~37} case 4-62 H|wal™ 7he T 34
Q1 75l siEie] widol] wa} HEzto] AdolshAl vt
Epdth. 9d2 wdale ARThe Qe e 5
= Aol ¢ & HEZFE 7KRIT). Case 9~10& Ajo)71
o] B s AR A2 A 2R 2718 Fdl
SNF= =l case-100] 7FY  AEF4S 7= o=
Al Zze] ez} oide] wigo] &S IA e A
o2 PorEn

3-3. Dlo|3= mHERt F=Zio| chEh 2ot &4

o

wlolziz sfele] widat Aol i) Jk DA
SIS, Fig. 9 RACKRIDS 1324 23]
A AHgE Bl 2718 Yerith AAzE 20

o] ofg] 7k P& vlo|az sEl HES sPIANE

Tribol. Lubr., 37(1) 2021

case-1 case-2
- Top view Top view
(Y XXX
(Y XXX
00004™ wm

case-3 case-4

_ Top view
HH - N
e
99908 00/}

case-5 case-6

Top view Top view
2% 200 ym
4,48 seeee

:Czozﬁzﬂg LLLLX . ‘
244t ALEALLL

case-7 case-8
. ’ ‘ Top view . ' . .Top view

case-9 case-10

Side view Side view

Y& ? u* _
Il NV

Fig. 7. Fabricated micro-patterns.
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Fig. 8. Contact angles of fabricated micro-patterns.

Fig. 9. Imaginary contact between micro pattern and
water droplet (case 1~6).
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Fig. 10. CAD image of contact between micro pattern
and spherical water droplet (case-1, case-4).

Fig. 11. Imaginary contact between micro pattern and
water droplet (case 9-10).
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Fig. 12. CAD image of contact between micro pattern
and spherical water droplet (case-9, case-10).
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