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Abstract: In this study, UV curing and crosslinking process was introduced for synthesis of acrylic foam tape
that can be applied to the the automotive assembly process. Polymerized adhesive are laminated to baseform
and varying the thickness of specimens were prepared. To measure basic mechanical properties, stainless steel
was used. And in the test peel, dynamic shear and t-block were used. The acrylform adhesive show better
results compare with typical adhesive and the properties depand on external factors - thick, wetting time -.
To analysis functions of acrylic foam adhesive used to automobile production, evaluate the adhesive properties
on the various plastic substrate. In PP and PE are categorized low surface energy materials, their properties
have not been expressed. But dynamic shear tests show that some properties could be expressed by the
difference break mechanism.
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& 7HA A Aok ekl HERAAEG o HA 28T
T QA AREo] st ARG A o] JhsetH A
34 Q0 old =3k AYaL ot o] F Ho|xze &
= A3AI= A9 "2 A (Pressure Sensitive Adhesive,
PSA)2} FHTH1,2].

7t ARA e tds] ARAE =, 84, 2, 4
o dEgs B8 A gon AUy 2 9
e dEoF o AZE Yo tE EX 9 FHel| Hat
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A g fGA DolAl= HAAE BIH1,2,5]. o224
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st 7]eAd GEAE & E83H S50 wFo =
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FES AAE F g ASEHIL Ao 3AEsY
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beam, EB) 5¢] ZAtol|l &Jal] 7tuEA & TEA 3t
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AAE FAste ASEA, F733 HA Yl doiA
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oA TAaRE ZFARSF #2 AlZtol| A3t 7}

el 2)s) 200~400 nm

Tokal AuA A F8AlgkE 9 Fel A 8l
Aol 7hestH g &4 jlo] 100% LI ES Fe

T Ak old Ao R AFat 4, A7)/AA 4
T AT ool AHEEHIL ATH3-7].
7t A 2HA|(Pressure  Sensitive  Adhesive, PSA)2]

AR Q= Z1€olth UV Aed H2Al= F 714
o & FHo=E T4 Hol e oA Al
THE 7eE AZ 288 F Jlth o] ¥482 UV
T4 UV 7t A3t 3SR FiEel H 4 Utk
UV 7tal JA2A Y T3 A7]el d53 AAE F
7HA FAo] At o2 AAEE AAHolgda &
Atk 12k FAL FFdol AHgEHE ofaEA B
E F7§AHES(Photo Initiation Step)2 F3 AFT 4
ol AHE vt Ao, 22 3L 13kl
Al AzEHAR AHE AHS tisd 7haA ek B
ANAE A7 AsE AT FAR Z"s= uv 7
2-FA(UV Cross-linking Step)©] TH5-9].

A A= A5 B w2t F28& JZA, vz
& A2 9 =28 JAARE 2RI F2& A
A= WA ol Fom st E AEE = e
RS BEE F e HFAEA AHEHE T3]
B epoxyAl, cyanoacrylateZ, acrylZ], polyurethane | =
TEE & Atk F2& JAZ}A Y EHE B J2AH
5, YA E 2 AGAET e 55, Ay,
FetrE § AY BE AR H8F 5 ok 7=
& H&FAA = 1dksol a7EH= FUF okya Agg
Aro] dtzo]l aTHE 79 FeHe HAAR 7
Elo] 4L 728 HAA 9 sttt
B Aol eE Ak AR, A7AA A 2 Y2
o] 2E ZHol A&st7] g M2 Ho|ZE A
gl oA AR, §AE AHESHA Ee F8AF
S UV ALl o8] edstar, 24 Sek2E At
9 FHo| Wiy 55, At ol =2 HE
<& 737 A8 7twAl, J7H D FillerE £
& Alojstaat skt

3

S ﬂj BN e

2 ox g J

o
=

2. 4 H

2.1. A=

B Ao A o} pre-polymerS A Z3}7] 93l o}
AY @FAZE 2-Ethylhexyl acrylate (2-EHA, Samchun
Chemical Co., Ltd., S.Korea)2} acrylic acid (AAC, Samchun
Chemical Co., Ltd., S.Korea) 5°] AFE-E 3o UVAHS
H3-S fF=A717] 98 F7NAIAIZ 1-Hydroxycyclohexyl
phenyl methanone (PI, Irgacure 184, BASF)7} AR8-% Ath
A ZH pre-polymere] 7w HFSS 98] Cross-linking
agent= 1,6-Hexanediol diacrylate (HDDA, Miwon Specialty
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Table 1. The basic recipe for preparing acrylic syrup

tlo
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ste) of=d 2t Hlo]xz o] HAEA 83

Table 2. UV curable PSA Formulations

Ingredients 2-EHA' AAC? Photoinitiator’

Sample  Syrup  Fillerl Photoinitiator’ Cross-linking agent3

Amount (%) 91 9 0.25

100 8 0.5 0.4

2-EHA : 2-Ethylhexyl acrylate
AAC : Acrylic acid
Photoinitiator : 1-Hydroxycyclohexyl phenyl methanone

[T S

Table 3. Properties of inorganic fillers

2 Photoinitiator :

" Filler : SiO;
1-Hydroxycyclohexyl phenyl methanone
* Cross-linking agent : 1,6-Hexanediol diacrylate

Z21A z A = %
ISty CaCO; XA A, THEAZ
3ok BaSO, WeFEAd

7led 8 o] ALO; *+ 28i0; + 2H,0 B, XA, ek, 7HEAxd, WEsE
o ALO; A ebg A, A7NA A
FHEE C S AHTA, A7|AEA, 7HEETL
A7} SiO, FEARAE, AR =E AFHRE, XFAHA

Chemical, South Korea)7]- /\]'“9- Ao

UM Azd AEL FAAES JAYshr] As) gt
FRANUAE 7H AR S ARl o, AR E e
Stainless steel (SUS), poly propylene (PP), polyethylene
(PE), polycarbonate (PC), Acrylonitrile butadiene styrene
(ABS) ¥ Polyvinyl chloride (PVC)®]t}.

2.2. O[3% Pre-polymer2| UV &&

B Ao uv Al 93 gz AAE o] &3
UV %ﬂ‘ﬁ O 2 pre-polymer2 A3} th 4 2-EHA

F DA 2 3t AACE ZUEA R StE 24

O}ﬂ‘“) TTHAE A=xATt. FAMAIARY 2=
H|= Table 19] BEASIYT. =829 AL A=
UV ZAMAZICE -3t UV 582 A4 ‘:‘H7]
st A 4FA FE7F 03 ppm ols}, @EFA|e] &%}
21°Ce] 2o 2 dAEA FA FEHE SHATh
HA, H]O]ﬂ 3 ‘?l%ﬂoﬂ UAH| =2 DPE*ZJ]E} BN A
AE FUT F I whtEr s g8y, A48 F
Al ‘T:}%hﬂ‘)ﬂ Solsle 4\}5\_ =7} 0.3 ppm ©]3}7}
2 u7tx] dAE xS dAE FESHA A $o)
Ha, @A EFES 257 21°CE AT o UV
AT S FAbste] dA AIZE < SRS

2.3. UV Z=ld psA 3T

FAAH AT A& pre-polymerel] YA Z/dn]9
ZRA, 7tA, BFAANAE A2 FYste], S
wykte] HEE SFAnh. FESHA mwke] o] Fojx

UV 73t prepolymere 7 Mo ByE A ek
= 93 A7) 2ol Fastth UvZAskHgelAl 1A
A el 2ARAT A7} ob glom ol F
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S Aol A AR 2HEbeHA "oh 23] =EE 7
L BRZAQ HlLo] FEHA HEE 1B BExg B
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=2 ol =& A3 thixotropy 59 42&

o3| = Frh. SXA ARRe] = & aves A 71‘4

24 714 x‘_;l_ﬂ XFAA, 7AA A F7F So)
A}, o] AL Hr} AAgoE AT HAY 7ta 5o
Deistel AHE Agstacr veh ol Aol
A 87HE RoklAE A solx YAL 2
o] AHgET Jutel AWEE, WA, W5 58
SZAF7] $1Ete FXAE dgste] Agsrx @
o tiEm2Ql F71SAE 1 545 Table 30 e

st el

24. UV Z3d #Z HO|= M=

TL3tA wHtE UV 38 pre-polymerg 50 um
79 PET €& 9o €A Fd F %"E}% e
olgA g7} # 50 um T2 PET ¥ES G, U4
FAE A8 e & ZHE 98 ﬁ?—-li E
FAE gxata UV A3 AA|odA UVeE
ZhwE A2 Hol|ZE Az HE Ho]ZY Az

34 & Figure 10 YERHATH

2.5. M= Ho|Z2o| HEH £
2.5.1. 180° 2}2] 73 (peel test)
== ASTM D-33309] Al@F4e] oA s}
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2-EHA/AAC/PI
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UV 73}t Syrup
&4 <2 Add PI/Crossinker
Coating on PET Film

¢ <= UV Irradiation

UV PSA Tape

Figure 1. Process of preparation of UV PSA tape.

AL AFste] FEHlska, Z 25 mm, Z°] 250 mm
o] Hlo]xzo] HAE F AlFHo| EojUA EEE H
Holl 50 um PET &S 22 H, &¥4 659 AY
Hol| RAA|7]IL 6.8 Kgo] 42 E21E 300 mm/min®]
&5 2 13 gEste] bEet) b £ 20 min, 24 h
Aol AlgHe] # BES 180°2 HFHo 300 + 30
mm/mine] £E52 =434}

2.5.2. AH 27} 5 (dynamic shear test)

AGH A EE ASTM D-10022] A @Ael o]A3t
o ANPHAS MRSt FHsta, HE HolZg Z3}
AolE Z+ZF 25 mm x 25 mme| HEFWHAoZ FH|H
A @] FAZE & & Ao E FRAT|IL 6.8
Kgol 2 E8Z 300 mm/mine] £52 13 Y4535t
A2t 42 F 20 min, 24 h A 12.7 mm/min®]
L5232 ZH3ATH

2.5.3. 217 % (t-block test)

AFAFE=E ASTM D-8972 AldqtZol A3
Aluminium A|H-E& EFdoz A At FHsta, A
2 "Ho|Zg 3 ZdolE 27 25 mm x 25 mm9] F
ZHA o7 ZEHHE Aluminium A]He| F2kel & &
Aluminium &2 F-2A| 713 10 Kgo] FE o] &3lo] oF
15 s &< b2t b= £ 24 h Al el 5.08 cm/min

o £E=
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Figure 2. 180° Peel strength of various thickness.
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Figure 3. Dynamic shear strength of various thickness dy-
namic shear test (top) t-block test (bottom).
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Figure 4. Scheme of failure mode in dynamic shear test
adhesive failure (left) form failure (right)

Table 4. Surface energy of each materials

Materials Surface energy (Dynes/cm)

ABS 38~39 [Mid]
PC 38~39 [Mid]
Acrylic 38~39 [Mid]

PS 36~37 [Mid-Low]
PVC 38~39 [Mid]
PE 18 ~33 [Low]
PP 18 ~33 [Low]

Stainless Steel 400~ 1,100 [High]

gadzE EHE & don, Zze IFdA &
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S mAA A F2ZA o] @A Abso] 1 2HA] 9
FHoE FE3] 2o oA XS g &
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HhH Al SgpaE A= HAZE EA4) sk R
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T Atk SHARE Sk FEFHANA LY SH A A=
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] Fol WA= Ajo|t} Table 4= Z2He] AA19]
el FEHAUAE Eﬁd?ﬂ' ﬁoi oY H 2
2417 mid 25 &3t s E1 & 5 e
PP, PEQl AEH A &Ajets & EH A Aol
7} 32 B 4 Ut} ETE stainless steel®] TR A
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Figure 5. 180° Peel Strength of various thickness and substrate [gf/25 mml].
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Figure 7. Mechanism of peel and dynamic shear test.
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