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Abstract: UV irradiated acrylic pressure sensitive adhesives (PSAs) are prepared to be used for thermal
pad in plasma display panel (PDP). The effect of the chemical structure of side—chain in comonomer
and of crosslinking agent on wet—out property of acrylic PSAs in wide temperature range were investigated.
The correlationship between viscoelastic behavior and adhesion properties, such as tack and peel strength,
was also studied. The experimental results supported that wet—out and adhesion properties of acrylic PSAs
were enhanced inversely proportional to side—chain length of comonomer in wide temperature range. The
peel energy clearly increased in acrylic PSAs prepared by using di(ethylene glycol) dimethylacrylate
(DEGDMA) for crosslinking agent. The results might be due to the difference in the glass transition
temperature and viscoelastic behavior of acrylic PSAs.
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Scheme 1. The photoinitiation of benzyldimethyl ketal (BDK).

1o,
e
o

227

|(|) H,C

H,C HZ H2
2 \ SN

\/\/\
Hz Hz

2-ethylhexyl acrylate(2-EHA)

o] (0]
| Ha HC (! Hz Hz
\/C\/\ 2\/\/\/\

H2

ethyl acrylate(EA) n-butyl acrylate(n-BA)

o)
HC |C! Hz Hz Hz
: \ N / N \ e \
H2 H2
hexyl acrylate(HA)
0
H,C C| Hz Hz Hz
\ N / ¢ C e ~C ~ /
H2 H2 |
CH3
isooctyl acrylate(IOA)
o}
|

H H H
HZC c 2 2 2

\/\/\/\/\/\C/\

H, Hp Hp |
o
1,6-hexandiol diacrylate(HDDA)
0 0
| Hz Hz |

"N e e N S N

| R I
CHs CHs
di(ethylene glycol)dimethylacrylate(DEGDMA)

Figure 1. Chemical structure of materials.
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Figure 2. Preparation of PSA samples.
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Figure 3. FTIR characteristic peak of acrylic PSA at 810 em L
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Figure 4. Conversion of acrylic PSA with UV irradiation time.
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Figure 5. Contact area of PSA samples (crosslinking agent: HDDA): (a) 30; (b) 40; (¢) 50; (d) 60 T.
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Figure 6. Contact area of PSA samples (crosslinking agent: DEGDMA): (a) 30; (b) 40; (¢) 50; (d) 60 C.
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Figure 8. contact area of PSA samples as a function of temperature (crosslinking agent: HDDA): (a) EA; (b) BA; (¢) HA; (d) IOA.
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Figure 11. Storage modulus of PSA samples in frequency sweep mode (crosslinking agent: DEGDMA): (a) 30 C; (b) 40 C; (¢) 50 C; (d) 60 C.
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Table 1. Glass transition Temperature of Acrylic Copolymers
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Figure 15. Tack of PSA samples as a function of temperature:
(a) HDDA; (b) DEGDMA crosslinking agent.
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Figure 16. Plots of tack versus GG’ of PSA samples.
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Table 2. The Effect of Temperature and Comonomer on the Failure
Mode of PSA Samples

Temperature (T) 30 40 50 60
Monomers

EA AF. AF. AF. AF.

BA AF. AF. AF. AF.

HDPDA HA AF. AF. C.F. C.F.
I0A AF. AF. C.F. C.F.

EA AF. AF. AF. AF.

BA AF. AF. AF. AF.

DEGDMA HA AF. AF. AF. AF.
10A AF. AF. AF. AF.

Note: AF: adhesive failure. CF: cohesive failure.
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Figure 19. Peel energy of PSA samples as a function of tem—
perature: (a) HDDA; (b) DEGDMA crosslinking agent.

700

600/ o

500 . s
400 oo
300/ @

200+ -

Peel energy(mJ/25 mm)
-
L]
o
<

1004 o

& HDDA
< DEGDMA

0 T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0 3.5

G” (=100 rad/s)/G’(v=0.1 rad/s)

Figure 20. Plots of peel energy versus G/’ of PSA samples

2 7luAE ARES AP HDDAS ARE3H AR Avla o 2 eE
o vt EwrhE 2s & T o R vl ofux]e] jole] 7]
Qleh= Al o7 Aztech

2 E

PDP =8 A T4 Fele] 20 Hawao] e
o 8 2T HHEYO] 2 Asbt glofoleitk, 2 Aol
= Vel ol olasb) gt Aesk Sdble) st

R DIEEERE)

A
A 72, 53] BARs Zolst bl £

_l

Polymer (Korea), Vol. 34, No. 3, 2010



236 A5 5 - e
n) x| oJake ZAJEIILE BueEAe] BARS o) FeGE ek

A 7&%‘%@9} Zolsl 218-99) el oI BAAS) BHm)
olRe 27] A2} vl oixs) 2

10411_

HAHEA M= FUs Hgo) Lelkor] sz FAR:
DEGDMA S AR83E AV} 328 it o9}
Hol= Ao gt

ok

P

A0
rgt

1. D. Satas, Handbook of Pressure Sensitive Adhesives Tech—
nology, 2nd edition, Van Norstrand Reinhold, New York,
1989.

2. 1. Benedek, Pressure—Sensitive Adhesives and Applications,
2nd edition, Marcel Dekker, New York, 2004.

3. Y.—O. Seo and S.—D. Seol, J. Korean Ind. Eng. Chem., 11,
335 (2000).

4. A. Pizzi and K. L. Mittal, Adhesive Technology and Appli—
cation, Marcel Dekker, New York, 2003.

5. A. J. Kinloch, Adhesion and Adhesives: Science and Tech—
nology, Chapman and Hall, London, 1986.

E2|H, A34¢ #A3%F, 20109

N

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.

7. Czech, J. Appl Polym. Sci., 81, 3212 (2001).
A. V. Pocius, Adhesion and Adhesives Technology, Carl
Hanser Verlag, Munich, 2002.

. H.—S. Park, Polymer (Korea), 16, 693 (1992).
. J.=S. Bae, E.—K. Park, H.—S. Park, and M.—S. Pyun,

Polymer (Korea), 17, 203 (1993).

ASTM D 907-05.

J. Asahara and N. Hori, J. Appl Polym. Sci.,
(2003).

7. Czech, Int. J. Adhes. Adhes., 24, 503 (2004).
A. Aymonier and D. Leclercq, J. Appl Polym. Sci.,
2749 (2003).

V. Eveloy, IEEE Trans. Device Mater. Reliabil, 4, 650 (2004).
J.D. Tong, Polymer, 41, 4617 (2000).

T. G.Fox, Bull. Am. Phys. Soc., 1,123 (1956).

P. Tordjeman, J. Polym. Sci. Part B Polym. Phys., 38,
1201 (2000).

P. Tordjeman, J. Colloid Interface Sci., 280, 374 (2004).
A. E. O'Conner and N. Willenbacher, /nt. J. Adhes. Adhes.,
24,334 (2004).

H. W. H. Yang, J. Appl. Polym. Sci,, 55, 645 (1995).

87, 1493

89,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicB-HM
    /GothicR-HM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansB-HM
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2cysB
    /H2cysL
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2ta2B
    /H2wulB
    /H2wulL
    /H2wulM
    /Haettenschweiler
    /HeadlineR-HM
    /HYGoThic-Extra
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeorimyungjoXB-HM
    /MicrosoftSansSerif
    /MingLiU
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyungjoR-HM
    /NewGulim
    /NSimSun
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PMingLiU
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 807.874]
>> setpagedevice


