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Abstract: A series of UV-curable powder coatings with different contents of photoinitiator (0.5 wt%, 1 wt%,
2 wt%) were formulated and measured gel content, tensile strength of cured film. Heat-sensitive substrates such
as MDF, plywood and PVC were coated UV-curable powder and cured coatings were measured physical prop-
erties by pendulum hardness tester, glossmeter, pull-off adhesion tester. With increasing photoinitiator content,
adhesion force between coating and substrate decreased because of crosslinking density increasing. The results
of pendulum hardness was not significantly changed but gloss was changed according to different substrates.
Adhesion of UV-curable coatings was enough to apply for heat-sensitive substrates. From these results, we
concluded that contents of photoinitiator was a effective factor in UV-curable powder coatings. UV-curable
coatings was a portential candidate for heat-sensitive substrates.

Keywords: Powder coating, UV-curing, physical property, crosslinking density

=
x
ri

ot r|r rin

>
Olb oFo
2L ol N

TCorresponding author: e-mail: hjokim@snu.ac.kr

32

a8 g &l ExvE ARSSY 3dHEo]
AL UVAsHY =8 5] Ut I T FAZET &
A AR Za B8 Aoz A 100% 1 E
o] xgEA A3 A FEHo] gla = Al TAH
=4 S AEE T F dbe SHAA T59 &
AE gol oyx] & APS A F a FHL
AT AT 4 AT

T3 @A 13 =Foz AT Fo HE FAL
Tu FA9) 5% TS dS F Ao =EFF
A oz A% ALAES A A & o 1



FINAIA L] el wh

ru

Table 1. Formulation of UV-curable powder coatings

Resin Photoinitiator Flow Degassing
(Wt%) (Wt%) agent (wt%) agent (wt%)
C 05 100 0.5 0.15 0.8
C1 100 1 0.15 0.8
c2 100 2 0.15 0.8
A EA AMEe®E gl T & e W] 29, 3
ANY, o4, B4 5L AAT 5 Avke FolA 74
BRka Qo
FAEE] At g, PVCE FAHoE &
H%ﬂQHHn#ﬂQPP°%Hﬂ°ﬂ1%%iH%
©] GRIES HEIMAF A fr&3d 2 Ho] etd § A7t

24T A FAEE Wol §&
2-9] SAMESAt] 93l EAAH =
A Hoh FHAS FehlEol %iﬂE%ﬁl &5
o];],[l]

ayy 71Ee BAEEE FAY FHA wet &
o] 7} AAIRF 180~200°Col| A 15~ 30% 0]%94 784
e 7HRo 2R Ayt zsEo] de Wiz v
=49 FetaE, SA, AR H&o] FEI,
TAESE §8% Ashrt FAld 8E7] wZd

Lﬁg]-i A3 FAE = leveling o] 2o 2
831tH2-4]. Wb B AT 7]EY BAEE A
g8 5 mu} wo == o] polyesterAl B FAIE
ARgeaL, &8 AstHAES EEAA levelingT Al S
a & o Ae UV A3ty FAESE Ax, Izt
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2. M= 4 HiH

21. 4 M=

ditdos UV A3y wAERe 4L
(resin), F7)A]A|(photoinitiator), flow agent, degassing
agent= TFAEo] Utk & AFe] AHEH FAE
polyesterA| € 2] HE&X O Z ALEEHE UV A3d FX
Q1 UVecoat3002 (Cytec)E AF8-slRom, FMAA=
Irgacure 184 (Ciba Specialty Chemicals)E AF&-3}th
flow agent®} degassing agent= Worleejil: 2] A|ZF2 A}

231t} Bidtel= Table 19 YeER|SITH
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2.2. M=

BEAZRE w3} 7] 918041 high speed mixer, twin
extruder, grinder, 125 pm sieveZ AF&-3FTh 2 vl g
Hlo] sJFE= 2AdE2 WA high speed mixerE A}
83l 158 F9F premixingAlZ!l &, twin extruderoi] A

UV 43td 2A=R9
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100°C 27122 blendingA|H T 1 &
grinding¥t ¥ 125 pm sieves ©]-83}

EAg Y EAEE S Az

2.3, A
23.1. FE Ao RE, T3 4

wWRss RAERS] P T8 Tud 53]
YA Al =2FFEALE FA (Differential Scanning  Calorime-

ter, Q-1000, TA instrument = A}J‘lé}%ﬁv‘r Al F
AE 4~5 mg, & HFEE 10°C/min, 2534 W9

= 0~ 150°C°]13]-.

2.3.2. Gel content =7

UV ZFAME w2 UV Z3d EA=g59 7luA
T2 &7] YA oFAMlE, 60°C, 24 h ZA A 73}
H IEY v A3} S Xﬂ]ﬂf& %, 50°Col| A 24417F
Az & FAE SASAH A" IEY gel
content= o} 9] 21& F3 F3AT

Gel content (%) = W, / Wy x 100

W, : " A3 BE AA & E FA,

Wo : P13 & AA W dF FA
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UV 7438 BAEFS J/AA ol BE =9E
e gotry] SsiA ASTM D-18228 383t F7

=290

100 pme] dumbbellZo 2 HES
Analyzer (TAXT2i, Stable Micro Systems
€35t 0.1 mm/secd] EEZ AAZAFPEE

A ZFske]  Texture
Ltd, UK)E A}
SA3tA

234 BUAE, 38 =3

izl E97d  7]1A1S] MDF  (medium  density
fiberboard, E)°]1718H4), Fik(plywood, F°]1x1%H7), PVC

# 9o UV A3E EAEFEE 100 pmFAE 2000
mJ/ em’e] UVE ZASIY A3A2 F 714 e &
W Axe o2 Lolrry] s DIN 53157, ISO
1520 ©]A3}e] Koenig Pendulum hardness tester (Ref.
No: 707KP, Sheen Instruments Ltd., England)E ©]-&3}
o ¥H AEE SHAS =3 FsE 9] 39
HIEE P73ty 9siA] ASTM D2457, D523¢] 9
A&te]  Bel & (TRI-MICROGLOSS  20-60-85,  Sheen
Instruments Ltd., England)S =7 3}4t}.
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Figure 1 Cross- Sectlonal view of pull-off adhesmn tester.
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Figure 2. T, and Tn, of UV-curable powder coatings with
DSC.
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Figure 3. Gel content of UV-curable powder coatings with
different UV dose (mJ/cm’).
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Figure 4. Tensile strength of UV powder coatings with dif-
ferent content of photoinitiator.
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Figure 5. Pendulum harness of UV-curable coatings (C_0.5)
with different substrates.
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Figure 6. Gloss (60°) of UV-curable coatings with different
substrates.
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Figure 7. Adhesion force of UV-curable coatings with dif-
ferent substrates.
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Figure 8. Adhesive failure and substrate destruction of UV-
curable coatings after pull-off adhesion test; adhesive fail-

©

re : (a) PVC, (b) stainless steel, substrate destruction :
plywood, (d) MDF.

©

B R,
o)
=

T AN

== HIBH
o g QIg 7]
H‘I-/\g;],;q oLo]-
Zpo] 7} YERA]
pendulum hardness testE %OH*‘] FHE F A
gt 7]7<H°ﬂ e FaE Aol 7t =
2ol MDF, ¢¥#e] 712 AA|¢] A=HT
Al E‘r‘xb— PVC 7VH°ﬂ gt As e 3
Aol yehgs & & Atk

o|#st A= H]-FJ-OE UV 7333
A w= BIRAIA Fo] FLska
UV 238 EAEsS A83h= 3
g AL o 2= 9T

e FIH

a

A=gs A
A 7)Aol
] 7¥s 8t

=

[‘10 12 oBL

ofy r2 M

fr Y 2
O

f

O

At AL

2 A7 Al A FEAR(10593)9] Afe
2 Y=oz ol =P

%323

1. J. H. Park, J of Korean Ind. & Eng. Chemistry,



4(1), 19 (1993).

. U. L. Saskia, A. B. Richard, and W. F. Nico,
RadTech Europe’99 Conference Proceedings, p. 607
(1999).

. D. Skinner, RadTech Europe’99 Conference Proceed-
ings p. 599 (1999).

. Z. W. Wicks, F. N.
Organic  Coatings
Seconded, Wiley (1999).

Jones, and S. P. Pappas,

Science and Technology,

5.S. J. Jung, S. J. Lee, W. J. Cho, and C. S. Ha, J.

37

TAERS =4

[

3 37

Appl. Polym. Sci., 69, 695 (1998).

. K. Buysens and D. Hammerton, Conference Proceed-

ings RadTech’04, North America (2004).

. R. C. Progellhof and J. L. Throne, “polymer Engi-

neering Principle”, 41, Hanser/Gardeur Publication
Inc (1993).

. X. Cheng, Z. Huang, J. Liu, and W. Shi, Prog.

Org. Coat., 59, 284 (2007).

. Focus on Powder Coatings, 2007, 3, pp. 2~3, El-

sevier (2007).



