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Soft polymeric rubbers often adhere to solid surfaces strongly as in the case of pressure
sensitive adhesives. When such materials are debonded from the surface, various
meso-scale structures (having the scale of order of um) such as cavities and fibrils
appear nearby the contact line (the outer rim of the contact region). We have studied
such meso-scale structure in the debonding of adhesives from sold substrate, and in
the sliding of adhesive rubber on solid substrate, and clarified the relation between the
mesoscale structure and the macroscopic mechanical responses. Especially, we have
obtained a model for the dynamics of the contact line of adhesive rubber. We have also
psoposed a way of obtaining the strain distribution built up in the rubber sliding over a
substrate, and discussed the relation to the occurance of eathquakes.

SR TEHA
(BREHAT - 1)
[ERESE GiEERESE & @t
2008 12,900, 000 3, 870, 000 16, 770, 000
2009 A 9, 500, 000 2, 850, 000 12, 350, 000
2010 B 71,300, 000 2,190, 000 9, 490, 000
2011 B 5, 800, 000 1, 740, 000 7,540, 000
I
& 35, 500, 000 10, 650, 000 46, 150, 000
WHIEo e - B R

BfFEOLE - B : B -
B kA - KB AT 0 v - Ry T IES) -

F—U—F:

AWt - (LR

fih

S

SRIEE) - HIFRHLS



1. WHEBHAR SO 5

ORI - FBEOBIG LT, Fox N H R
KB T — TROMBIE EEST- D RN LT
DT HRFICHFEHICA TWALEBIRTH D03,
KR 72 T — 0, SRR 72 2R
DNLENT T D, ik - RBES ST
MBFRINIE S T AT — v, AV AT —)L,
~ 7 A= )W AREORATE, T2

~ABEHER R TH DN, T E TONFE,

DA AT —ZFE BT BMEN, v 7 v R
—JVIZERTHMEDOEL LN TTH -
Too T2l I, ZHUET, HEH & ERORE
H . R EREWE ORI T DT
FRIAHBAERO D T CEmT 52 &R T2
DIVTEN, MEAZS BT L xDzx
NF—IHRE TR — K0TS RKE
<. RETRAF—DIENT, BERO LA
0y — e ENEER R ER-T L
DRRBRIFEFEE LTHLN TV D,

MEAOLV AT O — N EE R E A R
T TERE IR, RERE S X BRI, B
T F Yy ET 4074 7 U NREDAY
A — )V DFEIEDTERR S AL, TS A O
PRRICKE 2B L 52 506 ThHDH, L
LENBEINEDRAY Ay — LOEEICE
HLUZMZEIXIEE A EITRb T o
770

ZHVET, KA - HEEOBZIZB W T,
RET L TEMR A Y 27— L OREEN H
B ETMOLN TN\, TOMEEZFELL
FARDUZEIRIZ E A ET DTV
oo TOX DRI ND . Fexl, KEHE
Sl EEE LMMIFICA NS ¥ ¥ BT 0 DAL
IZOWTOFERZBM L T e, AIFFETRSE
X, £ LI BE RO FIAT b= DT
b5,

2. OB/

FROEFERE X AR, KA - RIBE
BWBIZBIT DAY R — )L OREEEA %2 W
T BH LD AKX — LIRS, WFEDE R
PR, BEICBI L ThH . RROMERH 5
ZERDhoTE T, BEIZBNTEH, an
A FRFM 7 SFARSAFM 2 vz 71
A=)V DWFED, W1 e~ 2 a R
—)VOMFFEIEH D3, S s o FBEsEk o
WIRICER LA Y A7 — L ORFZEIZIE L
A TITIR DI TWR o te, 2T, ok,
MR DXt G5 kb5 HBE, B & o Sk
BETRZIA LA V—HBILT, HEDOR
M, REL Ao o—BRICB05 A Y A7
— IV OEEEALDORE EF DM T T LD
RELTHZ L LT,

3. WHEDSIk

B TE DR, HIBE, BEEICBITA A Y
A — )L DRETETEAY & SRR A R A
Doz, BEIEIEL & ) RENRIREZ T
X DR IRIEEEZ OV ERET -T2, B
DEBODEBIEE 2OV L, AFFERED &
ZATRRS, Gon-fEgita s va—H
THRFR L, #EART A—Z 2L, %M
EOFEE LR Lz, L AR, %ons
OMBEIZONWTIE, Bl a3 2 8mET
NEER Lz, iz, HTHRIERIZ OV T
X, HEUE S FEV I REE WY I 2 b —
va THISRE TN,

4. HFFERHE
(1) R5HEVE = 2 o9k - FIBERFRE ORFZE

KEEMEDE Sy T 2 & FebR ol « SR TR
ZHRDL-0, B0, 8mm 1F ED#ER S AR
UF 4 AFaxth o (v 7% 0. 06MPa)
DRI L ZH T ZAFERITH UAHT - & &
D, F1EBROIETE &[RRI E 3 5 3 E 4 B 5%
L7e BRZ — @l CHBUTH LA, Bl&
HET L WO A I LB RS ERAIT
STz, TORER, O EEBMNOEBRIILV—T
i< e AT VAR E R D, HROE
XA 7 Mk > TED SR, @71 & BN
O BAFRIT S = R L X — DS AR O FE 1T
KAFT 5 LD HRE JKREGH TR MATE
B, EWVWH T ENL Lo, TOZ R,
DRIZBNT, RO RLF—HIRITITE A
CHMMTE TR s TWnWAZ a2 EKL
TW5, ZOBFREEEMICETZ LICLD,
Z DO EfRARER) & FLah 9 5 H R A 5
HZ LW LTz, £, EBRETFITLCL
A Cia e 2 M by T8 hFic L » T
2 b—va v, EBrEEmMIC 8T 55

RefFTn5,
7.0 T
A
500 ; ;'Aé' ]
500 - o e
o r | — rw‘r? ;'é, |
jj 3.00 - _'T. :?‘ ¥
200 - - S A "
- w}‘“ H
100 F —— o
000 Lot ET 3 { d»i"fa 3
Tl _ 458,

-2

I ]

1 i
100 150 200 250 300
L.
ZEL

B 1 KEEMEORIE 2 L2 I L
(T 7= DN & T, FE A LI HE

RARIEIERE JKR Bl Ofk R



(2) §~ b BRI

i

BU DM - FBEEFE O

RN D E ST T LD EER AW SR
RN R D DO TIEARL ﬂAkﬁww
S O—H 3 FIBE L . FIBEREE D i A E)
ik TH#ITTHZ EBEBATY
éo_®ﬁ%i HIEREDA N =ALE Y
BIfR L TR Y, HEFOBLSN D HEIEEN G
7230 CW 5, Fxid, vV ara sz AT,
HIBEREIR O EBNBIER & TR0 EHE, BRI
R AR DEEE ZERR L, FERAEITR 572,
TR GHE DK X RRFIZIE AT v L
<y ZENRROENDERT Y HEEE /XL
T 5 & HIEERE O MR IXE BRI 72 D 2 &
R U, BEHDOEEIIHETHONT
b\Zoﬁ Ty - e X —RAlIZHE- T
BY, HEBG L OMEZB RET SO
Lleote, ETLEBMNTICEY . 0 N
BT D EADAOTIEMEERDD Z
EIZH RS LT,

Measurad sfress
1200 - Average sfrain ------- 4 onog

Measured stress [Pa]
Average strain

B2 b KT = L& FEAR
LR DEER ) ORRZE{ T
R (B SY) D RFRIZAL
Sy A DR ZEAE

W2k L T

(a) FIBE
(b) 7 # D 25

GV MET — 7 OHEMICE
NAEEL AT 7 A

FA A R —

W7 — 7 ik, R eI ST v
LOWANZ 2 >OREREZEY GbE b
DTHD, [FAEOHEREmET —7 THAE L,
FRZATICR o T E Fol E i+ &, ke
HFNZ < DT TV D HEERIEAH, 7«
TINABNERSND, ZOLEEDT 4TV
FERRKDY . BN OREE G TRFRICE Z 5 20,
FEXIFTHE Z 2 0N K » T, FIBERFES K &

<RI TL D, FxlZZ0BREHET S
HEZER L, HBEOH TIX, ETOmET
DIEXFR72FIBEDN B =, B> THR A
HEE BT b2 RN L, ZoiEBIC
BOTIE, BERO LA m O — & 3R,

BOHERRESFLELTWDLZ &Ry
Mol FEFIL PRE GEICEERE L. BENRE
STUW5, (Asymmetry-symmetry transition
of double-sided adhesive tapes, Hiroyuki
Muroo, Yutaka Sumino,
and Masao Doi, accepted for publication in
PRE 2012/05/24)

Tetsuo Yamaguchi,

(4) KESRMESTIRIZ I

52

CTAB + NaSal /KiEi&ILX, KPP TOBKRI EIL
2R L, B2 EMERIAR E LT
MWEEZ T EDRMLTWS, KU TIE,
RIS I T DR - RIBEBLG L L C,
CTAB « NaSal JK¥IE % F V7= (Al [ £ 44 PN B
TOEN Y FEOBIER (T o 7. TORER,

DR - RBESLG OB

P TIVD NIV T ORI OB LYK
khbiEF 4y Ta—T 4 o ICHELEEE

HWEER BT Ca—TF 4 V7 BNEWT
HILENRRHEENTZ. £, EROEEND
BT H L TH UL > TIET 4 v
Ta—T 4 VT PARARER RN ET D
ZEERRH L. PLEIDINZ, HEEMERAED
%@%%%ﬁ 952 & T, ROV
NVOSGEESY, T b B R 2 R E) 2
Tz Eﬁlﬁﬂjéﬂﬁ ZAUNE, RERERMERLIA
DOFHENEZ 2 5 L Cuit A N EE
I E AT E SRR LR E ST
W5,

5. FreRFiHLE
(WP RS, WFE
VLR

Gy J ONEHERF 2412

UEsEamC) (Bt 34 1)

(D Yoshiro Morishita, Hiroshi Morita,
Daisaku Kaneko, Masao Doi: “Contact
dynamics in the adhesion process between
spherical PDMS rubber and glass substr”
Langmuir 24. 14059-14065 (2008).

@Daisaku Kaneko, Masaru Kobayashi, Masaki
Oshikawa, Hiroshi Morita, and Masao Doi,
“In-situ observation of lubrication dynamics

J. Phys.

between rubber and glass substrate”,
Soc. Jpn 77 014602 1-5 (2008).

(®Hiroshi Morita, Simone Plog, Tadashi Kajiva,
and Masao Doi, “Slippage of a droplet of polymer
solution on a glass substrate”

J. Phys. Soc. Jpn 78, 014804 1-4 (2009)



@Tetsuo Yamaguchi, Satoshi Ohmata, Masao
Doi: “Regular to chaotic transition of
stick—slip motion in sliding friction of
an adhesive gel-sheet” J.Phys.
Condens. Matter. 21. 205105 1-7 (2009)

(®Yoshihiro Morishita, Hiroshi Morita, Masao
Doi, “Effect of the contact line motion in the

adhesion of very soft sphere”, J. Phys. Soc..
Jpn, 78 114802 1-6 (2009)

(GMasao Doi: “Gel Dynamics” J. Phys. Soc.
Jpn. 78. 52001 1-19 (2009), 1

(@ Masakazu Takata, Tetsuo Yamaguchi,
Masao Doi Friction Control of a Gel by
Electric Field 1in Tonic Surfactant
Solution J. Phys. Soc. Jpn Letters 79
063602 1-3 (2010)

Observation of Spatio—temporal
Structure in Stick—-slip Motion of an
Adhesive Gel-sheet, Masatoshi Morishita,
Masaru Kobayashi, Tetsuo Yamaguchi, and
Masao Doi J. Phys. Condens Matter 22
365104 1-6 (2010)

©Y. Shimokawa, T. Kajiya, K. Sakai, and
M. Doi, Measurement of the skin layer in
the drying process of a polymer solution
Phys. Rev. E 84 051803 1-9 (2011)

ADT. Yamaguchi, M. Morishita, M. Doi, T.
Hori, H. Sakaguchi, J. P. Ampuero
Gutenberg—Richter law in sliding friction
of polymer gels J. Geophys. Res. 116 B12306
1-8 (2011

@Y. Sumino, H. Shibayama, T. Yamaguchi,
T. Kajiya and M. Doi Failure of film
formation of viscoelastic fluid: Dynamics
of viscoelastic fluid in a partially
filled horizontally rotating cylinder
Phys. Rev. E 85 046307 1-6 (2012)

(Fa¥&R] Gt 73 1)
(DMasao Doi Entangled Polymers Invited
lecture on deGennes Day Colege de France,
2008/05/15 Paris

QO+HER VY7 hv&Z—EV )y Rv&—
DAVHAT2—R EaLT7ryT 04 B
w21 A EME T O RYE
2008/06/10 FKIEJR (RA)

@LtHEE VI Ir~Z—DORmELARY
— B 48 Bl H AR FSFEIRKRE ReBlEE

2010/6/24 PBEPERT: (KMR)

@OEHIER A EIERDOKE - B - B
2011 FE I 2B EFER KNS KR E
2011/5/30 HURPFRRIRE (GRm)

OLHIEE  B/NEROREEZR BB X
AFI7 A WKRFV Ty R s b
0=7 2y R TY U s KRR
2011/12/19 FKEEJFR UDX ¥+ 7 U — (HH)

(ME] G4
OLHAER: v 7 b~ =7 AR Sk
EJ5. (2010) 275 pages

@7T. Yamaguchi and D. Dillard, Special
testing in  “Handbook of Adhesion
Technology” Springer (2011) 17pages

@M. Doi, Onsager s variational principle
in soft matter dynamics in
“Non-Equilibrium Soft Matter Physics,
World Scientific (2012) 35pages

(PEEIA PEHE]
O HIRAL (G0 11)
OBtk (G0 14)

(£ D)
R LR— D
http://rheo. t. u—tokyo. ac. jp/MasaoDoi/
http://bio. mech. kyushu—u. ac. jp/BD/Yamag
uchi/index. html
http://sites. google. com/site/ysumino/

6. WFFEAHEE

(D) AFFEf s

+H 1EH (DI MASAO)

WK « REPGE T HRFTER - 2%
WMIEE T : 70087104

(2) W ge sy i

ZRHE  #5 (MORITA HIROSHI)

MNIATBUE NFEEFATRAMIET - -/ 77
J o\ —igREM - TR E
WoeEFE R 10466790

(3) W ge s

{8 4 (SUMINO YUTAKA)
BHBE KT - BEFE - B

WeE - 00518384

(4) 1 HEFTEH

(I #4 (YAMAGUCHI TETSUO)

FUIN R - KB TR 5ERE - FAfiarse 8 (K
LHEHEZ)

WIEEF S 20466783


http://rheo.t.u-tokyo.ac.jp/MasaoDoi/
http://bio.mech.kyushu-u.ac.jp/BD/Yamaguchi/index.html
http://bio.mech.kyushu-u.ac.jp/BD/Yamaguchi/index.html
http://sites.google.com/site/ysumino/

