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Abstract — In this study, a basic study was performed to systematically compare the changes in surface properties
according to the post-processing method of the stereolithography (SLA) printing method, which is a photocuring 3D
printing method, and to provide information on the post-processing method suitable for the application. Although it
was possible to improve some of the transparency of the SLA-type output by regularly changing the irregular microstructure
of the surface through polishing, it was difficult to secure sufficient transparency like glass. The change in contact angle
characteristics due to grinding showed a tendency to slightly increase as the grinding time increased and the particle
size of the sandpaper used was small, but the variation between samples was large and the average contact angle was
77~90°, showing no statistically significant difference. Surface treatment methods other than polishing were tried,
and it was confirmed that it was possible to easily and simply improve the transparency by applying a commercially
available vehicle scratch remover or silicone oil. In addition, a method for securing high transparency such as glass
by using a scratch remover after sequential grinding while reducing the particle size of the sandpaper was proposed.
Finally, even after surface treatment through polishing and various methods, it was difficult to secure a contact angle
of 90° or more.
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Fig. 1. Schematics of SLA method (left) and SEM image of surface microstructure change before and after post-treatment (right).
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Fig. 2. A schematic diagram of the experimental setup for measuring
contact angle (top) and an example of contact angle measure-
ment using a photograph of a water droplet (bottom).

Korean Chem. Eng. Res., Vol. 60, No. 1, February, 2022

o]
=)

=2

HEZL 232 918 A Slo) Seld Bes BT AICR
A1 02 EAE S STk B AR 152
=4 BP0 F, 9504 27 3314 Sk on, SLA W
Ao =AY Tl dae] AFel olgk A T2t 3]
Foll A Fo] 5, 57 gl dlal 2T 457 S5t
EEE, SLA A9 vl 130 mhE AAkE wefat] Sl8) 91o)o)
sHl AR B el 152k Ss

3-1. d0f AlZMof| mE 2N £y w3
Ant Azl hE SLA W2 952 W 544S vwsh] ¢
3l #10002] Y%= 7] ABER 1, 3, 5, 10, 153 ¥ A} &t
AlAg At 2] Al H| skt OJEP AlHE] FEE
3l AlA ¥ W B A T 2307 Anfslgle
Z3 S PKNU’ FA7} Hol= A XS o] &3 TP LS o)
St9ATh. Fig. 30l 2F 2274 stollA] FH %, ¥ v|AlT-x, 18]1
A5 5238 vlwst A3t veRd Itk Fig. 3(a)2] AR el A 9}
Zo] Ant Ao AlHeM = ZJE e #R1e] o) 3 &
e A 27 FEEH Blom, o] A TR Q1§ AlHo] FE
5| FrakA] ghgktt. Anf Al3tel] vlE|ate] AlHS TS tha
7V AEe 2111‘4 1~53 Antek Al AL 235]2] v} [
MED} Go Eue s woln) gk, 10T0W Ansh Al A
W) FAE FH "o‘Pﬂ e 5= QIR Ant Zg ol A] AR
A FHE Q) {8 B ola T 22 12 FHEE Zdist
71z g glon, Antel] &3l AlH ] 77t FAEE AT AL
SATh.

K=

=
> =
rk’,

e} A7k 1] Elato]
¥y u]/\ﬂ:rLzﬂ. .ﬁLz];H Eﬂig}g}oﬂbtﬂ 1_,_4 Aujor= BB
How £EHo] it B B 725 AAS AH A
el Aol 2 227} Pl GHoz AT Biid
3 FEg Uepich w3k s8] drlel A& dntel] o) ¥7}
A= Oi Agﬂgoq SEM /\].x] Ao = ﬁl-zlx%ed xTHE zk=
Aow B o, B 2 mAlTRelA Fs] 1249 B0l
Kol A4 4] Fig. 3] £ ARIe|A s} o] ke

N

7} 74j 04]“511:} 154 2] 158 Avlst A|EE R

7k Am

Avb A} W st

gt} o] 41 SLA W) ga% E R e R
LaEIS

rsi'
;
1 o
Jot
il
o
4y
o
9
T
N

7} S AT ol it S T 72

18 How e,
Fig. 3(c)2] B4-& AR5} 152k o)l o) o] si ool
AeIA 15 710] Arhrh90.79) Hlo] Fugo) 7V 9ol b

fow], the lrbzhe] 2AME vt 210] A9} ] wtol

57 SA4o] 2 Ajol7h LStk E, S8 qluk Al7re] v]

#5to] M52} 5o Z7kste ATS Wk, 1-selAt: Ewie)

A FHE AR 34 F B o] A% vt

ol 752 0% Walshs 7Hgolnz elvk Azl Hlelstel 1%



SLA 3D Z&® A&Aje] $xjg]o] mE 354 W} A 135
(a)
Polishing time Transparency Polishing time Transparency
Control P H:. 1M“U\ 5 min

1 min 10 min I

3 min 15 min PKNU
(b)

Control 1 min 5 min 15 min

10KV X500 50um 10kV X500 50p

10KV X500 50um

Sy X
o

. [e)]

Ly . Y
[ -

(o]

120

100 -

g

8

(S

T
=
4

T
1

L

Control 1min 3min 5min 10 min 15 min
Polishing time

Fig. 3. Changes in surface properties with polishing time. (a) A picture comparing the degree of visibility through post-treatment specimens.
(b) The result of photographing the microstructure of the surface using SEM after polishing at 1 min, 5 min, and 15 min. (c) The con-

tact angle of the specimen after post-treatment.
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Fig. 4. Changes in surface properties according to the grit size of sandpaper. (a) A photograph comparing the transparency qualitatively
using the degree to which the letters on the back are visible through the specimen. (b) A picture of a water droplet placed on the post-

treated specimen and a box plot measuring the contact angle.
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Fig. 5. (a) Comparison photos of the transparency and shape of water droplets on the specimen according to various post-treatment methods.
(b) A box plot of the contact angle measurement results when polishing and compound were used together, which is the methods for

securing the most transparent specimen.
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