FolE UV 2% 49 48 ¢34 2 W7 34 A7

)\]&"T 7S

TR Foos ddrgel s, FRosta et AHFstn
(20079 59 7¥ A<, 20079 59 23U HE AR HE)

A Study on the Improvement of Stubility and Duability
for Cationic UV Curable Metal Printings

Jong—Soon ShinT, Gi—-Woong Sung
TDept. of Graphic Arts & Media, College of Engineering, Joong-Bu University,
Dept. of Graphic arts Engineering, Graduate School, Joong-Bu University
(Received 7 May 2007, in final from 23 May 2007)

Abstract

This study starts to find a way out, experiment and apply commercial UV
coatings to the cap closures. The cap closures is made form coating and succeeding
deformation process. It is coated with several printing layers, printing and over print
varnish coating. Then it pressed in three steps of press called 'deep-drawing’.

In this study, two kinds of coating was designed and accomplished in the base of
the same manufacturing and environment conditions. Consequently, UV curable ink
have adequate performance in this experiment (T-bending, Erichsen Test), but it
were experienced several damages in this experiments (web-bending, impact test)
They were not cured enough to endure the friction and a unique shape of serial
cracks were appeared.
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Table 1. The Experimental Printing Process and Materials
Trade Name . Baking Dried film
P ;
rocedure | Remarks Supplier Material (‘C/10min)| Wt (mg/dm®)
. . SH-1001G Vinyl, ~
Interior Size Coat H - Paint Epoxy Resin 180 15~ 20
Exterior Size Coat KI({:_E;G(%%;%Q Vinyl Resin 175 15~ 20
Exterior White Coat S am\%—u8115g3 Ink Polyester 190 30 ~ 110
. . Black 05 ~ 10
Exterior Print S - Ink Alkyd 165 (co/500em?)
Exterior OPV If‘f‘%ﬁ‘l?rllt Ak | 180 % ~ 35
“e LS-100 Silicon _
Both Silicon Coat Dowcorning Emulsion 190
1) =% F¥7] : MailandA}¢] Mailander 4607) %
2) 3% A7) : Fujiel Tajmx Az 6,000, 2 color/HUE W2
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Table 2. The Experimental Printing Process and Materials

=gt OPVE 3l
+size coat+white coat®} HE T FHLE A3 WA AME HHS o]&3AT)

g3t R L,

5714

Procedure Remarks Trade Name Material Curing*z Dried filmz
Supplier (m]/cm”) | Wt (mg/dm”)
Exterior Print Yellow, Red, Blue | fical UV 300 05 ~ 1.0
Samyoung Ink
Exterior OPV Kfncsjogi‘:’m Cationic UV 300 5~ 15m™
* Lamp 240 W/cm, Subject Distance 20 cm
xx S, ETD & Co. #3, #6 Barcoater
2-2. 49 %49
2-2-1. T-Bending (&)
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KSB 0804%1 &4
€ 9 0T, A1 17/1E Band® AW Apold]
Bandd Al Apo]e
2#= Crack ¥ @) el 2 Hrlsta.

Wwo 3
S ¥

2-2-2. %3 A3 (Du-Pont Impact)

E=1 N

180" #3& #WE 2T 3stAth

L= S

A5 58 AE71E AHEste] AYFsth o W AHUS 1802 FI
¥ ¥ 180° #¥¥e o 1T, A¥ 274E
Az 78 438 ¥

vE2A 43 dxd =9AAE Du-Pontd 33 AE712 APk 9 A

AUl A 1A T2 &

o

T

ZAd] 9% wute] Fd3} ug Ay
o] A FE= Bty 7 gle= Al 2 107

00, 500, 1000g &2 3t}

s

P
rir
[Is]

_98_

7beE Azl Fo FA, Fo ®olE
FA 9% A7t 23 FAR
- ER AR eI

H
BT E -
< BASHAL, Hx9 Ao e A$t A4 Ade ¥4 6.35mm(1/2inch) <]
&

Z& AUWolX Du-Pont 4 A&7l 74 2719 4
= Aol &HFE I Aol AHE E¥Feh 2gn
FE R84 EoldA HaAA EFd FA L stakch
S¢os A o] o
Y, 44 3 9y
o] &stA
FAZE AAA
A+g-3tof

T4

BT




Fol2 UV 2% A9 Ag A4 2 74 &+ 47

2-2-3. Erichen A1 g

TAE =3 P = 3o AXAZ AR 2571 20¢1Colx, F=7t 75+3%
A F2AA 1A BH F AUolA Ay Ha AP ARea, o 10mme] FE& @
B EXE AR olHolA 0.lmm/Z £EE JFed A ] gEA AT 249
e #E Uz Frisad

2-2-4. Wedge bend A3
AN@AE FHAFEH 3ol HA 10emxSenz Agsla, AldAe] M 5enE =99
Mpg%o 2 3le] wro 2 HolA 10mx25mE HEUTH 2P AFAL AUdA 14
AT F g Aveld AEHSE Wedge Bend AN E7IS R R }\Wi%Oﬂ TAA
2l 1 & 80cm ZolAA A GaiAlA AP A a&"ﬂ 4
o AHA A AFHEE GA fabE e 183 A0 T AR E
o] Al FE7ZRY Aol FAFsHTE o W A¥HA F Maxdk
Al

2-2-5. UV #5939 34 A3 (Weathor - O - meter)

W34 AJE7]d Weather-O-meter(ATLAS ELECTRIC DEVICES : Ci/xW-2)& A}
&3t UV 54939 W34 292 ek o o 48 24L& 34L& 340nm, &
AFEEE 65+2%, 258 63:2C, WHF A YAHE 20hr, 40hr, 80hr, 120hr, 160hrZ 3}
93, Xenon Lamp® ZAbslgd o,

2-2-6. Retort test
Autoclave Al@719] F719He W HEjol A 90T7AA BS 712% thg A
71l Y2, 121 A 6083 uoidwS AASEY. adaded
& 11]713}3’— T Z57F 100Colst ¥ o ANEE A 228 7
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Fig. 1. The Deformed result of blank’s wall sector.

Fig. 19] B35 £& #Hupy] wgdeFee Aol sade Wup/ ExF 2
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E A7AY 235 Yehigg”
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o : | - -Experiment
2o |
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Cup height (mm)
Fig. 2. Wall thickness variation of drawn cup along the cup wall.

Fig. 2014 X%o] 5mm 232 #YEHFY FEL gobx| 3, 30mm ZAH] EAF
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Table 3. The Experimented Results for the Formability

Test Heat Curing Coatings Cationic UV Curing Coating
T-Bending 2T 3T
Wedge-Bending 0.lmm 6.3mm
Erichsen Test" Good Good
Impact Test™ 9 7

* 3 Grade Values : Good / Fair / Bad
** 10 Grade Values : 0-Worst / 9-Best
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Fig. 3. T-bending test results.

heat curing coatings Cationic UV curing coatings

Fig. 4. Impact test results.
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heat curing coatings Cationic UV curing coatings

Fig. 5. Erichsen test results.

heat curing coatings Cationic UV curing coatings

Fig. 6. Wedge-bending test results.
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Table 4. The light fastness of heat curing coating

Hours

ftemns Data Values 0 20 40 30 120 160
i Red 49.97 0 -056 | -032 | 032 1.00 1.28
JL* Yellow 81.06 0 0.05 0.03 -0.08 130 | 068
Blue 47.44 0 0.14 0.17 0.18 015 | 0.8

) Red 54.63 0 0.41 -127 | -242 | -359 | 484
l;la* Yellow -2.17 0 0.58 0.73 0.85 0.96 1.21

Blue -18.95 0 -042 | -035 | 081 | -0.89 | -2.09

) Red 19.04 0 -0.33 | -151 | -157 | -1.19 | -1.50

I;jb* Yellow 78.06 0 -182 | -2.05 | -220 | -2.38 | (48
Blue -40.51 0 -1.03 | -0.70 | -076 | 021 0.99

3-2-2 UV 249329 U334 =4

UV 259329 Y34 24 A%E CIEL'a'b'# 22 =439 Table 591 Yeb A
7 A red M9 FEQ L' Azt AGFE AAM3F F7tE 7} 160A12o] HH 3A
7] 7t e @4¢ JeElATh E3 a'ge Azko] AYFE red Mo| green™ AFoE
A3l S} 8047 o] T REE EUE W3lE Holx gUTth bR Aol NS E blue
Moz & %oz W3HE IS Yl

Uvadae yellow e L'ge Alzto] AAZFE Yolxe d4o] YeRi, a g
yellow oA green® AFo2 olFdte AFL dehdled, b'#te yellow oA
yellowe] Mo 2 ¢&y F7lH & d4& Jehd A

UV blued el L'ge Alzke] ZAzte] wel "dolxe F4S Yeuld L, a'gte
blue® AlENA greendE0E ol EdH b FE bluedte] B = d4E YE
Wdey o F7hEL vusig.
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Table 5. The light fastness of cationic UV curing coatings

Hours
Items Data Values 0 20 40 30 120 160
. Red 48.18 0 0.07 0.11 0.16 0.15 0.61
I;JL* Yellow | 73.33 0 1.22 1.70 2.01 247 2.832
Blue 41.27 0 -038 | 056 | -0.58 | -0.81 | -1.09
. Red 50.09 0 -030 | -042 | -067 | -0.68 | -0.52
I;la* Yellow | 1433 0 -038 | -082 | -111 | -165 | -205
Blue |-19.14 0 -0.02 | -018 | -037 | -0.86 | -154
. Red 10.79 0 -0.06 | -0.82 | -1.74 | -246 | -2.82
I;Jb* Yellow | 6242 0 3.75 3.10 291 1.94 2.29
Blue |-37.19 0 012 | -019 | -023 | -0.34 | -0.38

3-3. Retort Test A3} »

&Y dAA HEHL BAMA6) g 2y olFg AxAF Wgy HY
AL FH7t 3R ® AE FHAAM Z7|Zhe] AUstE a53Y2 A
Aol APt Fodrt. )AL AF FAANGS 7EFHE gy HE9 Ao)y b
olth. MAH HAAAAN AW vd AE REL F uwy So| uAsAYe S8
IAY Ee Azl Agdl wel AT sHsAo] WAst ok il
73 ste] whet RAo] PH w

272 #¥ AEAAE UYL
W Fole UV mHol REL, £4, welAx Arle AL BAHAY. o sud 2z
FEEWY RAYS GVl Fadew BRAUG. FEoz YrhFe o7t =
B9 F& AN 5ol met 2ol FUAL $FHIL FekAAY FAYAY
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Fig. 7. Retort test results.
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3. & ddde HFAel FoA Hed 2 Add M Az AHd we
Q743 =27 UV 4430 vlsta AR W3] 43 ez e
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