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Modification of the curing characteristics of the photocurable resin FA1260T
for 3D microfabrication using microstereolithography

Sung-Hoon Kim®, Dae-Jun Jung™’, Jae-Young Joo" and Sung-Ho Jeong"

ABSTRACT

The curing characteristics of a photocurable resin are critical factors that often decide the ultimate resolution and
structural sharpness of a final product fabricated by microstereolithography(u-STL). In this study, we investigated the
curing characteristics of the FA1260T photopolymer under a visible laser light of 442nm wavelength. Modification of
the curing property of the FA1260T is attempted to reduce the cure depth (D) by adding a radical quencher to the resin.
Also, an organic solvent was used to reduce the resin viscosity for an improvement of the flatness of the liquid surface
during layer-by-layer curing. As a result, the minimum D, has been reduced over a factor of 3 with no abrupt increase.
Samples of three dimensional microstructures fabricated using the modified FA1260T are presented.

Key Words : Photocurable resin (%74 8} 9=2]), Radical quencher (Z ¥ #l| #), Microstereolithography (2} o] 2 2 %
Z %), Microfabrication (7] 4| 2| )

1. ME : e B AFE FHHLE =EH o] F

A3 Uok. wEA violazFzYdAN AHEHE

vlola2FxEY L A vlATFEEE 99 F7FE FAY FAEAHC Y PR RFor

o =g b A Az e JeEA dE b FEES HF FEREY Y A=
A= giot vlelazF2PEE Aol 4F A 22 FAd FF Jdg

A dad mAdTEEES ARSI HdAE A sol a2 F2FPAAM 4AY oATEES

2EHE HAE3 Aofser T ¥ oiet HEF  Axse WAoR 94 Fig 1(@AXAE 47

T3 T Abgol dFHolnk, ™, wmo] Y FES 4E o] Utk o WA u

AZFEY EBoklA AzFH] i A7 T AFZESL FoIE e F3F FAY e 99

A ojFoiA 1 gled Wt FFE FA B F2E Uf F 4z dEg oAy e ¥

w AEd: 2006329 14Y; AMSUY: 200605 € 8¢
« FRAY7I¢d A%Y AT E
»* PTYFLEATY A4S 42F
# WA FRIEVEd JlAFN
E-mail shjeong@gist.ac.kr Tel. (062) 970-2393

174



o RFALFEYA A 23 A A6 E

YL o] &8 BASR TN ¢=xFHor A3
APRozH HFHor FREEL JAATS o9
T 28 Fig. 10)MAYE vATF2EY A& ¢
2 golA 2HE HAFA oA o]FAZIHA
AZAA AA 4L P ARY = e
o] whale MZZAL (Super IH process) 2 & A
AT Maruo & BEFAPOo 2 o] Fa FF T
£ (two-photon photopolymerization)& o] &3] Zo] <k
1.8um, A4 % 250nm Z7)9f PAFA F& ot
FYolE ALY EFFAE AL ARd[GS
Y3 Kawata 5% FAFSE U EE B8 120nm B2
EE 7HAE 9 1ouym 27)9) oA AaY

A

28 5& AZHADS AEFAES A5
dlo] W] nAYE FERE ANFEJ JMEstn,
AR Folu B gFol glo] FHole AV XY
g AAd mATREY AzTt beEd, AzF
A Fol Aoy BEHAYH] A4S A Y=
T Aol Aok, AT ARHOE A Az A
a3 e ANAGL fdEojol & FRolth. 9
Laser beam
Elevator g%a{,rg scan path or stage

Photocurable resin Final product

(a)
Laser beam ‘_l

Beam path! !

Fina prduct

Photocurable resin

(b

Fig. 1 Two typical methods in p-STL to fabricate a 3-D
microstructure: (a) layer-by-layer method and (b)
super IH process )
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Fig. 2 Absorbance spectra of the FA1260T measured with
a spectrophotometer at a scan speed of 480 nm/min
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Fig. 3 Schematic diagram of the experimental system
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Fig. 5 Measured Dc’s of the FA1260T (a) with and (b)
without the radical quencher: The scan speed (v)
for (a) is 20pm/s. (c) is the Dc’s of the FA1260T
with and without the radical quencher at the same
scan speed, 20pm/s.
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Fig. 6 Examples of the 3-D microstructures fabricated
using the super-IH process, (a) and (b), and the
layer-by-layer method, (c)
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