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PVC ¢t Polystyrene # 22 ¥}t 29 Mo =29 o °lg HWE BEdm, 4L §487] A
Aold 43 =88 =AsA T, PVC = epoxy acrylate o &%), 1231 Polystyrene & &9 UV ==L
Faeo] ofslmz, wie A 2L W71 AY, G5 7] acrylate & o) photografting Al 7] A1},
S FBGHO 2 BYHAA BAY L YU =Ho2 At vlg AR BAAA ] 93 graf-
ting o\t £ $43t2 B9 Axs 2oy, 2 34 A el 20 Tripropylene glycol diacrylate = #34
FEH RHY 318 Ao, Bd @4y ww Aol o A3 dxe Zrim grafting & A28 o=
= e Aol Ao whe} wote) Baao) 7} &34k, 7)ol W8] Trimethylol propane triacrylate £
A qes7lo 8] & A% U= Sxn ofel WE God Tum R 2o 27} e, F713)
=AM E 2318 @) 93 38 Aoz Al FAEAY 293, 182 wAH ¥y o
YRS A3 53 270702 A UVERe] 484 A& grafting % ¥W gAsle 3 Ads) =8
Mo chefstet 7)15stE 7bHe Aol yyEg.

Abstract : Ultraviolet curable coatings are often used to protect the surface of polymer materials exposed
to the ultraviolet radiation. However, the adhesion of epoxy acrylate on poly(vinyl chloride) and the UV curable
coatings on polystyrene are specially poor. The nbjective of this work was to improve the adhesion of coatings‘
according to various formulations of the reactive diluents and finishing methods using the photografting of
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multifunctional acrylate and the surface activation on polymer surface impregnated a photoinitiator. The addition

of Tripropylene glycol diacrlate in the formulation of coating results in the improvement of adhesion of coating

due to the flexibility. But the increase of the crosslinking density which results from the oxidation of surface

during the exposure of UV radiation caused the loss of adhesion of coatings except the photografting method.

In the trimethylolpropane triacrylate the improvement of adhesion are considerable due to the chemical bond

between multifuctional acrylate and surface. From this work we expect to achieve the variety and functionality

in the formulation of coating according to the photografting and surface activation of polymer.
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B dojue Aoz, 29 =& gL
2R B xEHW 37159 s £37], 2R
44 B 24 5o o8] w3 wsol ¥ 27 9
Fojtt, ojd =3 #HAFL Z7lde LER BHI
A oA AT, ZAxde EagHe] Aoy
FEg HstAlg B ol JAF B AAS
1A% 3§l

adeg, od A4S WAy ds nEA &
o) Aol sEEHd B3 EAL =3
A /A oz vz 79 w384 A 9} acry-
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daAe 22ge] dojxs AFol Uk o] AL
B.$8}7] 998 Decker & photografting o 2] & Y
o AL AMZIE FHTHE]. ool #A
n¥Ae] HHE vinyl ¥HE-3 XA 2 grafting 3 A
AA S WsA e ol I3 Bo] dTHAAR
e 2].

B A7dAEe §4 2¥A F PVCH polysty-
rene o] HHd v]] A AE HFAIA o] R o] FHAA
glo] = AM A3 ERE AF3ATE 8L
=& s grafting WES v AFAZ AAA
AE 2EA BHE AYAE A =33 radi-
1S e EHE E48AIE e 7129
AL A A3 =59 =3PT vz A, HEEAA
Wl gt e] 24 dste] w2 2329 W39 grafting
ERE vlas) 2oz MAIA Y 4 F27F 2E A
&0 29 B3 grafting o Y| X = EHE o351,
MAA AEF GAAS W EH 849 H8E
ZAVEE A, PVC ol t¥ epoxy acrylate & 39
gpayal Habg o] 9423 urethane acrylate 1= §-%
o] Hojx)E polystyrene ol ©] WHEL HEH ¥
g FuAA AdH 4s =89 AME 49&
g AlA B3 ot

A8

P

24 #H

2.1, A =% uiE
E A AMg-E nEA 3L PVC 9 polysty-
rene 22 PVCE 2mm 779 7ZARE, 183,
polystyrene & 1 mm 78] ZUX polystyrene &
AHE-3I I, E5F AHS el ethyl alcohol 2 EHE
ARSA SRR

a8z, AAH A £859 FAR] HE oligo-
mer,. 98-8 4 A, 283 /HAAE oligomer & A
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T epoxy acrylate(Bisphenol-A ¥ ; CHOKWANG) $}
urethane acrylate(AliphaticCHMDI 31 ; CHOK-
WANG)E AH&3t 1, WHe-34A)e A9 344
9% BEA ) A¥E FAl EE BEI|5 wa
1 #5712 2-Ethylhexyl acrylate(2-EHA; Union Car-
bide), 2 #5712 1, 6-hexanediol diacrylate(HDDA;
Celanese) ¢+ Tripropylene glycol diacrylate(TPGDA;
Union Carbide), 3 #5712 Trimethylol propane tria-
crylate(TMPTA; Union Carbide) & AM-3ta, 3
7HA) A€ 1-hydroxy cyclohexyl phenyl ketone(HCPK;
Ciba Geigy)} 2, 2-dimethoxy-2-phenyl acetophenone
(DMPA; Ciba Geigy) & AH&-8 WHg-3| 4 A uj§n)
€ 2% Table 13} 29)MA Y A58 BEU}. 7
e 2AN % 2 Yehligon, AN 5
T oligomer ¢} ¥H-3-3] 44 8] A A T A o) T TAH)
5% 2 st

2. 2. £ M=o} T giy

ESRE Table 13 29 wj#oz /NAE ¥x
%1, Yol XeE flask ol A 30 2 S+ FuAF]
RS AT, B AYPe nEx gHe mzw

Table 1. Formulations of the reactive diluents of UV
curable coatings on PVC.

Oligomer and  |Composition of sample(weight %
reactive diluents | 1 2 3 4 5
Epoxy acrylate 60 60 60 60 | 60

EHA 30 ) 30 | 25| 25 | 15
HDDA 10 - 15 - | 25
TPGDA - 10 — 15 | —

Table 2. Formulations of the reactive diluents of UV
curable urethane acrylate coatings on polys-
tyrene.

Oligomer and Composition of sample(weight %)
reactive diluents 112 (3451686
urethane acrylate | 50 | 50 | 50 | 50 | 50 | 50

EHA 40 1 40 [ 40 | 30 [ 30 | 30
HDDA 10|-]—-(2]—-1(-
TPGDA — (10| —=1-(20] —
TMPTA — -1 -1-120

UVERS A zAle) wg 4 wsale nay
H3E 223, AEH AL fim 9 Ay mia
Ed Yo =33k o2 vl 13].

AAZ HAN 3700 g3 AJH 24} i &
FolA dejue 33 watE AN 8 304
FAY g film < A7) A3 F2H e applica-
tor 2 A% & ¢ FL5(80W/em?) 029
AN B 71E EHAA AN F B2 film S
AW, film 9] HMPL L3y s Hoa &
%3718 mount ¢ 2°] THE polypropylene mount ol
719 A ZAE SHAAM At vt o) H FR TS
&A%t}

EAE 1R Fdo 38t 2o M A sae
Table 13 2 9] Wigoz A B, 18l C 9 3744
Wil @l PVC 9} polystyrene $1o] T ¥ &t} o]
¥EE [Ale 2¥stE =489 olgomer 9
WEE S A Aol FAY) 59 2 A E Yol 30 2 EoF
WRIAIA A HQATHE applicater 2 £ T2
1202 =38, ol9) Zo] RgA £33 AL
F2Eo] 2t TA7) £AL5E Fasinz By
HAE 4A ol B $ A7) WRoln}. o)) o)
EZE A8e A9H 48718 E9A7)HA BYK
712 BU ZAEE 38 dA® Axe o=
7R B8 ARtk PVC ol A& Table 19 1, 2, 3,
T 4 9] S (Al o E BN AE WsE
VC-AlL, VC-A2, VC-A3, 1&8]3 VC-A4 &3 z}zt o
Bt 2832 polystyrene £ Z& WHO 2 Table
291,23 4,5 2332 69 uFe [A] Yo
=48 Al¥ WIS PS-AL PS-A2, PS-A3, PS-A4, PS-
A5, 712]31 PS-A6 Bt z+zt 9o s},

(Bl€ 2¥A Edo] d#57] acrylate S graf-
ting 3h= Y 2 2 PVC o= DMPA(Irgacure 651) &
FAM 5% 2 1, 2-dichloroethane o) %o o] golo)
PVC &S 30§ 5¢ JAANA muiglo) 78 &
L2 NNAE IR H AN SRS A3
FLANNG. 2 dg Fdd] 228 A AE metha-
nol 2 Aol & AF FI7} AZAH decicate 2o A
ARzAZY. o] | Az AFe] PVC Be) TS
A &39 ANAL A Avgd. o2y
A2 € PVC ®ol Table 19 1,3 283 59 vjgto =z
AAAE $AGD =48 AN F, A6 Hse
VC-B1, VC-B3 83 VC-B5 2til 2tz wm gy,
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(Bl=Adoz =3¢ w =38 u#s acrylate
FAoE ANAZL QoeBZ 30y ol Eue 7
Ajzte] ZojRag B AYeMe po =%
3 th. 18] 31, polystyrene & 5] &4 o) th3)
EZA, swelling ©] HEZ2 HAAS U §AE
A of QA Fort Hasith, £ A4
ethyl alcohol & ethyl acetate & ¥ A1) 95: 5 2 4
o 7]o] DMPA & FA¥| 5% & 5] 7] polysty-
rene && 1 A1 B AAAA AAAE FiAz]
5 PVC ¢ 22 wHo 2 X213 thg Table 2 o] Wi g
Z 1,328 59 Miges MAAE BA &3 30
poz =48 AN A3 A2 A0 F, A
W3 & PS-Bl, PS-B3 18] PS-B5 &1 27 1
L= IR

[C]l+ [B] ¢ Z& wioz PVC $ polystyrene
#g AT F PVCY A9 Table 19 1, 2, 3
a3 49 Mo AAAE FAH 5% 2 ¥
[ATS} 2o A9A A3 =88 HEF =F A
A E PVC HE AA AYH 2AE & ZHs &
A3 N7 e 288 =39 A3A2 08 VC-C,
VC-C2, VC-C3 28] VC-C4 & B33, 18,
polystyrene = PVC 9} w}Z7kR 2 Table 29] 1, 2,
3, 4,5 221 62 W2 polystyrene HS HA
A8 2AE 3 BUE 843847 o [Al
A9 A9AH A =28 =343 AN, o)
A|e PSCl, PS-C2, PS-C3, PS-C4, PS-C5 182
PS-C6 2 B9 &},

2. 3. AEH 2N G AIFEY

29} ZALe)] e} film A dojubE 38 |
3to} 2ated W3LE B 7] 984 acrylic 39 LR}
71 & g3E 9 3 99 2903 325 nm 9
Aol A Q-Panel AF9] QUV &0l A 280 nm ©ll A 315
nm 7HA 8] UV-B lamp & AHE 5HF glof
ZAFEPEA A Zhe] uwhel NS 4, AE3T

(A) Fx3} kg9 &3 0 494 £32=A (Per-
kin Elmer 1330) & A3 acrylic ©1% A&l T
gl e} ZAste FBEE 1640cm™! 7 810 cm™!
oA 43 &Ad A3E FAstaL, zAH AL ool
dojuhe FAHs}t whg-2 carbonyl 719 ¥ 1700
cm'olA, —CH;, —CH:—, —CH— 71¢] ¥3}=
2900 cm ™! ol A AbA o) o) 3k 4b3) wH-G o 2 RE A 7=

Tdse, A2 A23E, 1991

Table 3. Surface tensions of liquid used in the mea-
surement of contact angle.

o Surface tension(mJ/m?)
Liquid ¥ ” ”
Water 29.1 43.7 728
a - Bromonaphthalene| 44.4 02 446
glycerin 370 26.4 63.4

Table 4. Properties of the free films obtained from
UV curable urethane acrylate coatings.

Erichsen| Tensile | Yellowness Index
test(mm) |strength®| O hr® | 35hr, | AY
U1 46 1.00 75 234 | 159

Sample

U-2 4.8 111 82 | 239 | 157
U-3 4.5 1.07 89 | 241 | 152
U-4 3.2 1.03 83 | 244 | 161
U-5 4.0 111 69 | 247 | 178

U-6 0.7 119 73 | 256 | 183

a. Relative values for the tensile strength of U-1 sam-
ple(2.19X 10 *kgy).
b. Time of UV irradiation by QUV.

peroxy 71¥ 3350cm”'elx, TPGDA ¢ C-0-C
ether 7] 1150 cm ' oAl L8]3L urethane & N-H
71¢] ¥sts 1520 cm™ oA FEE whge wE F
Fx dstE EAEAT10, 141,

(B) %79 =% :Erma Contact Anglemeter
(Goniometer, G-I) & IL¥A EHE @43AE o
®9H energy 9 dispersion(#) 3} poler ¥ () &
PVC ¢} polystyrene &} ¥ ¢l €3 g-bromonaph-
thalene 18] B3 glycerin &2 FEF7E 4 &
A 3] Fowkes 9] 4] Eq.1 &2 3-E] F3}aL o] o A}&3
Zh AAe] BA FH L Table 37 2}, 1 &7
AL FAVIZ 054 9 ¥ oY HEE IEA
BEH "HojzmE 30 2 Fo A, o] A
B Ede PO Aeg 3, BYE KA

z

-~

&

gk Alzbolth, & HEA(Y) & 59 2338 HTF
Fgci(16, 181.

n(1+cos 8) =2(ny) 2+ 2(y2ysP) 12 (1

5 ol ol

=1
¥
&
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EW 2 pe 1A 39 FEE JehlE groloh
(C) #38e) 24 HF Cross-cut Wi 95
Cross-cut exfoliation tester(YASUDA SEIKD 2 1
mm’® ¥ ]9 A2 100 A8 THE© scotch tape £
dolfo] FAFEE 100 #Hl2 Jebds, 15].

(D) Fd4S 53 : A% A9 A8} Tae
E3s) 7 3}A12! B-& Erichsen A 8 71 (TOYO SEIKI)
2 film o] #IAH= H7A dolg =AY,

(E) Yellowness index 9 %4 :BYK A} color—
gloss meter (60 °) 2 ASTM E313 ol9} 8} UV =35
P& Ao 2AF A b) Wt 243 Eq, 2 o) ) 5)
LI A wE FuYe A 9714 X Y,
1231 Z € red, green L&) 1L blue o ¥ tristimulus
#relgs].

YI=100(1.28 X—1.06 Z)/Y @

(F) Tensile strength A% : Instron(Model 4302,
England) © 2 film 9 7|44 AA& UV £88 £
0.1mm Q) plastisized PVC o] 30 U2 =33 73}
AR B gauge Zol7t 5mm ¢l ofE woko s
ASTM 412 o2 Z8 fimo| 33" w7i=) g
e 7HE g Gol g oA ¥z Jehdg
[17].
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3.1.
245}

¥H-$-3]4A1Q1 EHA, HDDA, TPGDA 8]1 TM-
PTA ¢} urethane acrylate oligomer & ¥Wj¥ ZAjo]
W3l gol mE 238 w39 W3le Table 2 9
wWgel wet wlastgich. U4, U-2, 23 U-39
film o] W& 2 2APAS ZAME 60 A2 A
939 A9 spectrum 2 Fig. 1—-3 o JeERIY T,
ZF Lo AAE HEE BYS & ¢ ), o)

UV film 2| =3tofl o3 Me|M 24n 24

AnSuIsSON 174

™
3

o l

2000 1800 900 1400 (Cu) 000

Fig. 1. Changes of IR spectrum of U-1 sample
upon UV irradiation at > 280 nm.

Table 5. Contact angles and surface tensions of PVC and Polystyrene before and after the activation

of surface according to UV irradiation.?

Before UV irradiation After UV irradiation
Sample Contact Surface Contact Surface
angle(DEG) tension(mJ/m? angle(DEG) tension(mJ/m?)
& | & | v | AP e 6] | A
PVC/DMPA 64 25 32.7 | 245 8.2 47 19 42.1 | 246 17.5
PVC/HCPK 65 14 331 | 264 6.7 53 20 387 | 248 | 139
PVC 54 17 38.1 | 25.3 12.8
By B Y 4 ¥ B, 6, y 7 P
PS/DMPA 81 50 30.7 | 26.8 3.9 76 41 335 | 295 4.0
PS/HCPK 81 51 28.2 | 249 3.3 78 45 317 | 279 3.8
PS 77 46 258 | 236 2.2

a. 6, 6, and 6, are the contact angle of water, a- bromonaphthalene and glycerin, respectively.

J. of Korean Ind. & Eng. Chemistry, Vol. 2, No. 2, 1991.
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Fig. 2. Changes of IR spectrum of U-2 sample upon 03
UV Irradiation at > 280 nm.
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Fig. 4. Changes in IR absorbance of various functional
groups of U-2 and 5 sample upon UV irradiation ;
0:C=0, 0:C—0, a:CH, ©:N-H, v :0-H
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Fig. 3. Change of IR spectrum of U-3 sample upon §
UV irradiation at > 280 nm. =08
x
spectrum ©. 25 2z 28717} dehbe A55olA ®as
H9)M FH= Wshe Fig 4-6° YepiAch C- <
H7I% C= 0715 A4 Ao whet F3R=e] 7 04
&7} 4oy, o] UREA O 2 Fig 7 3 Zol &3 A
90 WS mechanism o) Wk, A8t whge} x7o] o2 o
Yehte, OH S C=0719 §35 7k 449 0z L .7
A48} ¥hgol 93] 421 Hydroperoxide & #3jo A o 20 40 €0
7131, o] carbonyl 71= AZL Fi FE WL THME
S8l &838A =3, urethane ¢ N-H = ZAMA|ZE| Fig. 5. Changes in IR absorbance of various functional
wet @A ZFAE BAh Fig 494 8 5 gl50] groups of U-3 and 6 sample upon UV irradia-
ether 2%% 713 TPGDA & ether 719 Q14 C- tion; 0:C=0, 2:CH, O:N-H, ¢©:0-H.
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Fig. 6. Changes in IR absorbance of various functional
groups of U-1 and 4 sample upon UV irradia-
tion; 0:C—0, O:C-H, 2:N-H, ¢:0-H.

H78 & & yhgo] &o32g C-H7) 94
Radical ©] ¥4, o]3le] a9}t whgs] pero-
xide & 4933 FAHAMR QS Sro £4
%2 Wh8-& 53 hydroperoxy $} peroxy 719 FA<
7HA &tk a8, peroxy 719 F7He 2709 pe-
roxy 717} peroxide 7t A & C-0-C o) §3%=
7 VMR LR, 2 #5719 Ut EME o A3
BEE F7Pa 43 v A A,
A%t TMPTA & %% ether 28] 9111, #5717}
Borms 3 At A3 ofd WE Ak Extg)
Faeh =9 48l W0 2 Fig, 5 9} 2] peroxy 719
AL Yo, AYH FA 457 F C-H 9 C=
0719 ¥3=7t 5243 "ode ¥ & YU}, Fig
6 |4l HDDA & —OH ] 24 o] 2k A A} A| 7o)
L3 BoHE F Aol 0, ol JF 23} sbg e
@3 Fo},

°let F7 Table 4 NA 2 film ¢ BA4S v @3
B §9442 TPGDA 7} 7+ $-%=3tx, 28 dxr)}
S7Heel wet & @Y ¥Rrh Z7bsAu,
Bt BEFE FA40] Holde B Zu),
12]3, Tensile strength Al G0l A& tlasr) 942
fiim& FA3=d & Yol =Ux TPGDA 7}

(A) Formation of hydroperoxide
H

H
| |
~C- ¢ 0z —> -C-

|
0

-0 0-0-H
(B) Formation of carbonyl group
R R
| hy | |
-(':-CHz- —_— -?-cnz- ¢ O —>=C + C-
il
0~ oM 0- 0
(C) Formation of hydroxy group
R

-C- — - ¢ 02 ¢ «Ca=
| | I}
H 0-0 oH 0
|
-C - 0-0

(D) Formation of peroxide
|

| |
-C-0+0-C- ——>-C=0-0-C-~
| | | l

Fig. 7. Oxidation reactions of polymer surface
upon UV irradiation.

HDDA Bt} tf ¢3¢ ol TPGDA 9 &M
F% AdAA BRol, A3 o A7 peroxy 719
A3k w3 3] M7)E peroxide 7FE A g A
7194 A3 Az F71 gjEola @), 1am
A2 de] 3hd ddo] 7H AL Aliphatic urethane
acrylate & oligomer 2 AM3] wrg 3 Aa)e] 3w
B4g B9, Yellowness index 3te) Wsle galdl
A%E YerA goy, dasrle vxr Zo1g
o & o] AsA 1, WA ZE TPGDA 7+
o] Asta, dutdoz gy Aol Fe Hog
¢2A A= TMPTAE ¥=7F 3712 o 3hio)
AR A& A3 Axe Zrbh Zwd =g
FEE U ¢ F Urh

3. 2. PVC 2} Polystyrene 2 T 24
PVC Y polystyrene & B7BAIA|7} o} Q=

o HAANA nlE FANAE ¥R EH
HFFEAZ o BEE 43 A= e me
HCPK ¢ DMPA+ PVCe DMPAE 40 g/m?,
HCPK = 30g/m* ZHFH3, polystyrene o=
DMPA = 0.39 g/m?, HCPK & 0.39 g/m? ©] A5 5o
of7]ol) 2] de] ZALE W Fig. 8 ol Al Hizups} o)
PVC ¢} polystyrene ] EH 2219} 7|A8H20] o]
g Aoz A4dn, 2, A5E A A o) ek
23" 2oz 2E ANY 8% gWe ¥y
2ol g dispersion & .polar A &S] ZHE Table
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OCH3 OCHa
| !
\) Cols~ C = C = Colls D CoHs= C- + -C = Cols
i i I
0 OCHs 0 OClia

(B)  Cells— C- ¢ (~CHaCH-)n —> Colls= C - H + = CHz= C = Clip
i I ] [
0 Calls 0 Calls
OCHa OCH3
| | .
(C)  -C-Colls + (<CHzCH-)a —> HC = CoHs + = Cli= C = CHom
| | | |

OCH3 CoHs OCHa Colls

Fig. 8. Initiation reactions in the photografting and
the activation of polystyrene impregnated by
DMPA.

50 Jepiz, Hed AWl A G AR &
Rz ¥4 diF AR A= E vz, A
ZAL AF o] B F8 WSHE Table 5 ol VYERAAT
2 Az PVC 9] 5o MAAZE RELE E e
Me 39 ol X <hd PVCET Rkon,
Zrej A 2AR e Y ZYo] FUtH R 53] 34
dE] ARES E 5 Ak 283 7fAIA = DMPA 7}
HCPK 2t} & &4 38lE Hol=d o] DMPA 7} cyc-
lohexyl 719} Z-& steric 718 7HAA] &o} F7}F &
o]3taL HA] FAFFo] A HEo)E AZHET 7,
14, 191. polystyrene & A< 22 AELS RAFA ¢
=4 ZAE9 7k T3 BHEA3 ) 9§ disper-
sion &) F713) BA FHE F7HMATE H o=
AAIAlS] 913 radical A ¥R A polysty-
rene o] T AR Ao @A A E MAYS How
AztEt. a3 JfAIAY] AR o] HEAYX E
StEE A g Adeo] M ojor & Aolg}
A7zt ),

3. 3. PVC xHe &

Table 6 4 B& uiel Zo] 3714 Wyos &
29 4 AEe Rage dAJ 2lolE HojZr),
PVC EH | &% acrylate & grafting A17] [C] &
Aol ANHELS AX FAME A7|HEE WS 3
Aol Foglol 43 g g Holm, PVC ®
AE A I Yo AAAE 233 UV A3
E8E =A% Bl=gHe 43 455 waq,
W YA FAAE FEFo] WojRR] okgkr).

FHEE, AM2d A 23, 1991

ARG - AEY

A9k PVC Holl ul2 UV %43 =88 =3 g
Ao [A] =3 9% ANHEL =ro] FAHHA
27, FAHE £99 2aEs 2 FAF ARt
35 A7t ool HW A HoFI& £ F U
aE3 54% gl dAME ¥R BHY A
wid) wat A3 & F4E Hed VC-A3 9 VC-
A4 9] AL T@RT B3N FE7F F7HE q,
epoxy acrylate oligomer &+ TPGDA, HDDA 3+¢} 4
44 W Eo] uto] YA A Fovk, VC-C3% VC-
C4% Table 5 9lA BXo] i¥A BAE &43 A
A% ¥ Aol IA ¥ FUEIEE F5H7)
Aol UV =829 AFY S FAANA = 4o &
ol Hoz Hztedh. FHHWS AAY o [B]
[C] B34 YA w389 =44 ¥t ads +
Har] ol@ A, [A] =39 Z-%oq TPGDA 7t
HDDA Bt} &3] $-43S nejZt}, o] AL TP-
GDA 7} %3l S ether 2% £ CH:CH.CH,O ¢
FraAA 71131,

o]} o] photografting I\ EH A3} o)
2L gAATE o a3t JldEY, 18R
BHog JAAE ARAZE o FHE 447X

Table 6. Comparisons of adhesion of UV curable
epoxy acrylate coatings on PVC upon UV

irradiation.®
Number of SamplesTime of UV irradiation(hour

0 15 35
VC-Al 80 94 0
VC-A2 100 100 80
VC-A3 X X ).
VC-A4 X X X
VC-B1 100 100 100
VC-B3 100 100 100
VC-B5 100 100 100
VC-C1 100 100 100
VC-C2 100 100 100
VC-C3 100 100 100
VC-C4 100 100 100

a. Percent of the ratio of adhesion after the crosscut
test.
b. X indicatestthe impossible coating film.
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FodA HA AANAE IFEAL £ e &49
Adelol Fa sttt 1ela, [B]EAE B%ode 30
g o3 ke ¥ WZ7} radical o = A4
AA &7 wjFol =glA AP o] AX A3 g
54 wE dx4e A7) olgflth. A o
A AAL A3 ARE AL8-5H AR F 02 graf-
ting A7l o] 7HestalEt Azg 20, 22].

3. 4. Polystyrene 2| EH T

urethane oligomer & A3 UV A3 =8¢ o
RhR o g ugate] Mg RAHo] S4=31A T, polys-
tyrene ol W3 A= Table 7 & PS-Al oAl PS-A6 7+
2o} Zo] RAHo] HA3F) HolWE B & Utk
AT REFH o2 W M 24 wE adE
vl ether 232 713 TPGDA 7} 7+ 4 958
A48 59, vhdd TMPTAE® 7HE #e
ZA#-& Holx © & hard sphere & ZE& TM-
PTA 9] & Fzxo 28 #TAH9] van der Walls

Table 7. Comparisons of adhesion of UV curable
urethane acrylate coatings on polystyrene
upon UV irradiation.?

Time of UV irradiation(hour
Number of Samples

0 15 35
PS-Al 69 15 0
PS-A2 80 65 20
PS-A3 64 0
PS-A4 84 40 0
PS-A5 95 70 30
PS-A6 70 10 0
PS-B1 100 100 100
PS-B2 100 100 100
PS-B3 100 100 100
PS-C1 100 95 50
PS-C2 100 100 98
PS-C3 100 98 74
PS-C4 100 80 45
PS-C5 100 95 85
PS-Cé 100 100 99

a. Percent of the ratio of adhesion after UV irradia-
tion.

Q1 o] ok3ly] v &Folg} Azte}, 12]3, HDDA &
7o) RS Holx, o]F A F=I}
20% & EoIAW TPGDA £ 3o ¥ AR,
HDDA ¢} TMPTA & #& o] © "ol ol&
AlEd ZA9 A ZAME FE 15 A7 o] F o= TP-
GDA & A Y@ 4719 A|H =9 18] HolH L,
35 17t o= TPGDA 7A-3-olx ¢A3] Hojzh
a8y, [B]=34ge % PS-Bl, PS-B3 1)1
PSB5 = AHE-E ubgEAAlel Aot Hjy]d
Aagle] BF 43 RS RHAFUG. v
grafting o ]3] ¥ acrylate 9 vinyl 719} 5
NAIA 2] FHAIREG-ofl 23] styrene F Abolol] AF ol
FAHE Rold, z2Elx, UV 43 =88 =338
Ao A A7t T4 polystyrene ol 2] AL ZA}3)
A3 [Cl=gddy Ade [BI¥d#d b
%/3-& Wt} HDDA, TPGDA, 283 TMPTA 7} 10
% W#¥"E UVEEdAx= TPGDA > TMPTA >
HDDA & <22 [A] 9] A} FdFeu, 20% =
%ol Z7HE0E W TMPTA ¢ #38o] F743)
Z713g BT o] AR A A3 o=
o #%57] acrylate € grafting A2 ™ grafting %
7712 TMPTA & 39} Zon o|R& 3B%5
7191 TMPTA 7} 438 %909 radical % w3 &
ggo] 2#3V|ET 27| dFolgt AZddr).

4.2 £

28 A3t =89 film o ¥ 43 PVC 9} po-
lystyrene ¥ 28 18z} ¥ vig =AY o
AAAE AFANA grafting SHAY, E4H] 214
= A 8437 EE vns B Axe
PVC ol ¥ epoxy acrylate & #23L A3 F
7t5) 2.8, polystyrene = UV =80 tf &F 23+ 9]
g PR EHos yols] B o we3
A9 24 W3] TPGDA & ether 2 W&o &
Ao T3 BEEe Ut lAtey 3 ¥
43 st mE Fdxe Fvle Abke) pe
ol e T3t o]PA TEXT Eoto] v
BA 2Ao] Hojxe BA7L gleut, grafting &
T Bety Al o8 BEYHS AL 5 A
SAiL, TMPTA € s 7)o o8 w& 23} 4= g
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ZAHEZ 0|2 Q8] Euto] Gs A B 2
AFE BAFod, B 47 grafting & £3)
&5 acrylic 719 9 radical 7] 813 28-S S5
g o S/ 988 g9, B 97
S =3lo) Ui EAle w4 24 Wl
el & |3E "o UV FFA 9 22 HlA)e
Zfol dads “Z3, grafting T EWH A3}
4% =3y o) TMPTA o 238 27} 5319 UV
=8 Wigte 484 EAE B Ay grafting &
T A2 £ YAvHE Ho] WAL AT QT
Hojol & REojg Mg,
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