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Peel Strength of the Acrylic Copolymer and Pressure
Sensitive Adhesives

Hyun-Joong Kim

ABSTRACT

The stability and performance (peel strength) of the acrylic copolymer and various modified
rosin systems were investigated. The peel strength was measured over a wide range of scaling
rates, and the influence of the viscoelasticity of the PSA (pressure sensitive adhesive) was con-
sidered.

In the case of miscible systems, the peak of peel strength (PSA performance) over wide peel
rates was changed and modified systematically with increasing glass transition temperature
of the blends. The peak of the peel strength for blended systems shifts toward the lower rate
side as glass transition temperature (T,) of the blend increased. The influence of esterification
of the rosin on performance and stability against deterioration was greatly modified by blend-
ing with rosin of glycerol ester and rosin pentaerythritol ester. The failure mode of the blend
varies with the combination with acrylic copolymer and modified rosin, and cohesive failure
was found at a lower peel rate while interfacial failure was found at a high peel rate. A few
systems where a single T, could be measured, despite the fact that two phases were observed
microscopically, were detected.
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Table 1. Characteristics of acrylic copolymers*!
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Composition of copolymers (mol. %) Mn Mw T,*2(°C)
Butyl Acrylate/Acrylic Acid (97/3) 112,300 417,600 -42
Butyl Acrylate/Acrylic Acid (90/10) 110,800 241.900 -21

*1 Toyo Ink manufactuing Co. Ltd.
*2 by DSC measurements (TC).
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Table 2. Modification of rosin by esterification with alcohol
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I
Alcohol
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o2 3l FHEP o Ay sxos E8d ( Y rosine] EFLA FolY
45 20CANA10-5~100(cm/sec) 8] WL WY& o, v¥A rosind olAFA FEIA
T ¥ 9olA Tensylong ol &3sle] Z331c}. EFEA fefHolexs AEA7E B 7}
AR ZE Z IemZ 8l 4FulF BL 7| 2 3.
A2 gt nFEH (2kg)2 13 $ES 3 x}4 £ JxHE29 uiked ZE rosinEQl
sReH, ¢FuF Al oMELE 23 AAs) gum rosin, tall rosin, Hypale, Polypale
3, trichloro ethyleneolX THAl 13 A% 3l 9 d3d 2 Aol : T,& 4% ke
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Table 3o Vepd o} Zo] A 2R3 9 3.2 ol3 ™A B5&A (BA/AA=97/3)/
REHEE BYA € W, 2% rosin glycerol estergt Z& rosinttel &
glycerol ester. rosin® pentaerythritol gtz
Table 3. Characteristics of tackifier resin
Commercial name  Alcohol type Resin type S.p.1 T,2 A V.®*Mn* Mw*
Estergum AAG(1) glycerol rosin 87.5 51 4.9 760 1041
Estergum H(1) glycerol hydrogenated rosin 72.0 38 6.1 673 853

Superester A-100(2) glycerol
Pencel A(1) pentaerythritol rosin
Estergum HP(1)

disproportionated rosin 95-105

71" <10 695 851
104.5 62 14.7 816 1485

pentaerythritol hydrogenated rosin 92 51 18.4 683 1018

Superester A-115(1) pentaerythritol disproportionated rosin 108-120 717 <20 779 1198

Gum rosin(1) - rosin 78 40 179.5 281 311
Tall oil rosin(1) - rosin 83.5 38 172 310 367
Abietic acid(3) - rosin 139-142'¢ 51 185.5 302.5 302.05
Hypale(1) - hydrogenated rosin 72 38 162.8 280 304

*1: softening point, in literature
*2: by DSC measurements
*3: acid value, in literature

*4: by GPC (Arakawa chemical Industries, Ltd, Japan)

*5: melting point
*6: in literature
*7: by Kim and Mizumachi (9)

(1): Arakawa chemical Industries, Ltd, Japan

(2): Hercules Incorporated
(3): Toyo Kasei Kogyo Co., Ltd.



oladA HaA e weldmst YA 83

Table 4. T,*! of the blend of acrylic copolymer and tackifier resin systems

No. 1/ No. 2./

Commercial name Alcohol type Resin type Tackifer tackifier tackifier
polymer only - -42 -21
Estergum AAG(1)  glycerol rosin 51 -26 -5
Estergum H(1) glycerol hydrogenated rosin 38 -35 -14
Superester A-100(1) glycerol disproportionated rosin 71 -297 -1272
Pencel A(1) pentaerythritol rosin 62 -23 +1
Estergum HP(1) pentaerythritol hydrogenated rosin 51 -28 -7
Superester A-115(1) pentaerythritol disproportionated rosin 717 -257 -1172
Gum rosin(1) - rosin 40 =27 -11
Tall oil rosin(1) - rosin 38 =27 -8
Abietic acid(3) - rosin 51 -14 -10
Hypale(1) - hydrogenated rosin 38 -28 -12

*1: by DSC measurements

*2: Kim and Mizumachi (9)

(1): Arakawa chemical Industries, Ltd, Japan
(2): Hercules Incorporated

(3): Toyo Kasei Kogyo Co., Ltd.
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Fig2. Rate dependence of peel strength for
acrylic copolymer (BA/AA=90/10) and
rosin modified by glycerol.
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Fig 3. Phase diagram of acrylic copolymer
(BA/AA=90/10)/Estergum H system
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Inset legend as follows;
1:polymer, 2:polymer/Pencel A
3:polymer/Estergum HP, 4:polymer/Superester A-115

Fig 5. Rate dependence of peel strength for
acrylic copolymer (BA/AA=97/3) and
rosin modified by pentaerythritol.
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Fig 6. Rate dependence of peel strength for
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Inset legend as follows;
1:polymer, 2:polymer/gum rosin

3:polymer/tall Rosin, 4:polymer/abietic acid, 5:poly-

mer/Hypale

Fig 7. Rate dependence of peel strength for
acrylic copolymer (BA/AA=97/3) and
non-modified rosin.
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& Zn glenz oAx HAEA FHdm Q)
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3.7 ot3gA 358 (BA/AA=90/10)
/non-ester8eEfe] ZE rosinEnt &
e

olg E¥AIAY E3H&d H) (80/20) 3
oA, olzdA FFFA/vIHMA rosin Gum
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Inset legend as the same in Figure 7

Fig 8. Rate dependence of peel strength for
acrylic copolymer (BA/AA=90/10) and
non-modified rosin.
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ol A9 4] AEE Fig. 89 Uit}
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