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Functional design of strong-adhesive/delay-adhesive by elucidating adhesion
mechanism of block copolymer-based pressure-sensitive adhesives
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This is a study on the functional design of block copolymer-based
pressure-sensitive adhesives consisting of one component preferable to the adherend and another
adhesive component. The preferential attachment of one component of the block copolymer to the
adherend is induced by the reduction of the interfacial energy between the block copolymer and the
adherend after aging the sample above the glass transition temperature. This results in the
production of the adhesives that exhibit super strong and delayed adhesion strength. These functions

have not been found in conventional adhesives.



[1]

2010
1200
( ) () )
) / ( )
( )
n (PnBA) (PMMA)
(PMMA-bH-PnBA)  PnBA (PMMA-b-
dPnBA)
3
3 (NR)
(Japan Proton
Accelerator Research Complex; J-PARC) (Materials and Life Science
Experimental Facility; MLF) BL16 SOFIA [2-3]
X (Grazing Incidence Small-angle X-ray Scattering;
GISAXS) [4]
SPring-8 BLO3
PMMA PMMA  (dPMMA)
3 (dPMMA/PMMA-6-dPnBA/dPMMA) 140 NR
( 1@®) R 1(b)
g = 0.3 nm?
5 10 min
PMMA 140
1(b)
PMMA
PMMA/PMMA- b-PnBA/PMMA (PS) PS/PMMA-H-PnBA/PS 3
GISAXS
( 2 140 27.5 min GISAXS

PMMA/PMMA-b-PnBA/PMMA 3
PS/PMMA-b-PnBA/PS 3
PMMA/PMMA-b-PnBA/PMMA 3
GISAXS NR  TOF-SIMS



PMMA PMMA

PS/PMMA-b-PnBA/PS 3 10
10°
NR e %
TOF-SIMS PS/PMMA-b-PnBA/PS % i E
3 i 5 =
| A e
o n];m\wf—\
2 101‘ N ; 0_3005 50 100 150
Lt o:(nm,?)A L Depth from surface (nm)
I/ ( Qy:O.24 nm_l qz:O.30 nm_l 1 (a) 140 30 min
) dPMMA/PMMA-b-dPnBA/dPMMA 3
I ( g~0.47 nm*  ¢~0.10 ()
nm-* ) /1)
ay
q:
O-*PMMA/PMMA-5-PnBA/PMMA -
@--PS/PMMA-b-PnBA/PS
o #1018 25min
0.16
PMMA/PMMA- b- Joa
PnBA/PMMA 3 1012
= ) 40.10
10 15 mn NR 0 min : : 008 25 min
0 5 10 15 20 25 30
NR GISAXS 2 PMMA/PMMA-b-PnBA/PMMA 3 (0)
(TEN) PS/PMMA-b-PnBA/PS 3 (e )
TEM 140 I/
I/ I/ I/
/ 9~0.47 nm*
9~0.10 nm* Yoneda
9~0.24 nm*  ¢=0.30 nm*
27.5 min
PnBA (PMVA) PMVA
140
PMMA
Yadhesive PMMA PMMA PMMA YpMMAPMMA
Yadhesive PMMA= Ypmmapmma= 0 (1)
PMMA PS
PnBA PMMA
PS
PS PMMA PS YpMma,ps
PnBA PS VpnBAPS PMMA  PnBA
PS PS
PS (50:50) PS
PS 50:50 PS
Yadhesive,ps PMMA PnBA
PMMA PS
PMMA  PS
2
3 PMMA

140 10



Substrate ole
~ 4F | o PMMA |
= e PS )
o .':s,
7 2r i : !
©
& : Bl s ;
(o] ; A §
of — ° 1 : : ‘ - 0.1um
0.1 1 10 100 )
Aging time (min) 4 140 30 min

3 PMMA-b-PnBA-b-PHINA PMMA‘b'P“BH’T-EPMMMA PS

PMMA, PS
140 10 mm

@ )
10
NR  GISAXS 3 PS
PS
PS
4 /PS
TEM
[1] ( 3 ), (2005)

[2] N. L. Yamada, N. Torikai, K. Mitamura, H. Sagehashi, S. Sato, H. Seto, T. Sugita,
S. Goko, M. Furusaka, T. Oda, M. Hino, T. Fujiwara, H. Takahashi, A. Takahara, Eur.
Phys. J., 126, 108 (2011)
[3] K. Mitamura, N. L. Yamada, H. Sagehashi, N. Torikai, H. Arita, M. Terada, M.
Kobayashi, H. Seto, D. Goko, M. Furusaka, T. Oda, M. Hino, H. Jinnai, A. Takahara,
Polym. J., 45, 100-108 (2011)
[4] X

X (2015)



1 1 0 0

Keisuke Shimokita, Itsuki Saito, Katsuhiro Yamamoto, Mikihito Takenaka, Norifumi L. Yamada, and 34
Tsukasa Miyazaki

Effect of Preferential Orientation of Lamellae in the Interfacial Region between a Block 2018
Copolymer-based Pressure-Sensitive Adhesive and a Solid Substrate on the Peel Strength

Langmuir 2856 ;2864

DOl
DOI: 10.1021/acs. langmuir.7b03860

Tsukasa Miyazaki

Relationship between the peel strength and microdomain orientation in the interfacial region for a block copolymer-based
pressure-sensitive adhesive

4th Edition of International Coference and Exhibition on Polymer Chemistry

2019

2018

CMC 240

(Takenaka Mikihito)

(30222102) (14301)




(Yamamoto Katsuhiro)

(30314082)

(13903)




