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AKX [T AL XL PDMS RBIOEMICBITHEEEE AT UL AD A B = AL 5B
L, BETRERIBIT A=AV F—HGRAEH L CENEZFMT I LICkVEEEE AT U &
ADA N2 ALETRLIENE L TERE6EILVERINL TS,

F1E TR i, &7, BEBRZAA LT AL ABER SNDIEREZDOT A ZADiKGE
WA E ATV RAEZEL 7+ — AN —TOTFUNPMUATHLZ L 2RI TWD. £, O TH
DI=DOIITEEEE AT VIV ADA D= ALOERPEETHLHH OO, BEGHIRREIN I T
WHLRZFER LTV A. £ LT, RO AMN, 5L AT U AD A B =X LD % SEEIC kS
UWC, BEPEIR & UTE T & D polydimethylsiloxane (PDMS) &K LTI TE D H T A L2 XD CTH
BENDHE AT U U ABEREZHGIICHRT 2R H D LR, K Lo EZHHLT\W5.

o2 AL AT UV AZIFNIT 5 720 OMEEEMERGG ] T, BEE ATV ADAI =K A
ERLMNICTHBICHRRKOE Y MR R X — 2RI RD D7D O THH L Tn
% . [EHSRIFR 72 B 2 FE oMM 2 - SERREME S R Lo 51 S BT EESE (BEfl) 7ok X 24008
L, =RV PHLRIENER S TR WIEEERRIL T, Lo L8 ZBELN TS EREL
TW5. ZOREICE Y #uf— rVX—ORAEFE R NEEMFEIZ IS 1T 2 = 3L —0 3R 72 B
GUIBRE S, T OAED B E ) 5 BEfRE 2N 5 F1 O BIR 2 EBRIICHER LD OET XL F—0D
TALAEHT 5 Z &L THIGRT RAX =DM T 52 & 2R T 5.

%3 TEEELE L MEROHEE HIEORSE] TlE, BIFETHRNZETLICEBWT, B E LT
AWNSHN TV A EEELSE LM RE2 EBRIICHE T 2 HIEZIER L TWD. EEORE vtk
W= RV =Pl N R S TR, SRR O BN 2 IRHED B I 3 5 IR BB HR U 2 %
M, #ROET L= EHREEZBIRT 5 Z 0 bESEIEORETE HIEAIREL, 570t
AT D, B, 11, SEMEOREGH L B E WD Z L DR OHEE FE A RE L TV
L. fERELT, 2TOMEMEICEONTEAEDOD DR LS EMETE L2 L 2R LT
L. F70, WEROBELE L HMIEROHETE HIEOF)E L IRAZ4RM L, WEIC L o HEEk R L2 L,
RETEOEIMEZ#ER L T D.

FAE [ VF—BROFM) TiE, &7, EBEOH T AL XL PDMS [ OEEE 7 vt RI2E
WTC, EROETNVEHEEFIETHERSEERZN/HHTE TWDL I LEE2RLTND. RIZ, A
T a R TBWTHMNEN S 5 2 DI ERHPEROE = RV —, FHEIR ORI E K 32 e
FIF—, BLIOEBETFICERNT NPT —DORTHREN, ST/ F—H TR LF—
DOFZPITONRNSEEE 7 0 ANEITT 22T XX —DOB LT E2EH L THRIAL T\ 5.
ZLT, BTN X—DOHRBEHEMSNHRE LTHY L FENDZEND, BT RLXF—2EH
L& OEAL DM BT 2/ 2 R T 2 L 2B A L T 5.

HoE TEEE 7o AOFHIFREM] TiE, RIEICBIT2RANEEE ATV ADA =X L%
BOMNMITDHETRKRERE L MTRDBLDODA =X LDOMEIZITEN2WZ &2 EFE 2, FO8E
ZERBRTH1ODNRTA—FZ—DEAIZLVELE T o A2 THTEHZLA2RLTND. ARLT
X, FONRNTA—HF—%, ZTORTEZBRB L THEND EAMF T TS, 6L, BEvERICET
2% FEHRARBED B SRR BEA~ZEAL T 2 B D = KL F — H R AUERNBTEIC BT, iR 2800 S8/
NOIEMT DA LD SERDSEMT LA THGR N RV, B SELRNLEMNT5AIC
IR DRI UIARBIKGET 52 L 2R L TN 5.
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The mechanism of adhesion hysteresis has been studied in the adhesive elastic contact using the glass lens and
the polydimethylsiloxane (PDMS) block. Adhesion hysteresis is an irreversible phenomenon observed in the
actual contact process of loading and unloading. The irreversibility is involved in the energy dissipation during
the process. In this thesis, the energy dissipation has been evaluated for clarifying the hysteresis mechanism.

In the adhesive elastic contact theory, the spontaneous process of the total energy release induced by a
time-dependent interfacial phenomenon has been assumed. The normal force applied in the contact area has been
obtained as a function of the contact area and the gross displacement. The total energy in the contact system also
has been obtained, and it has been suggested that the energy dissipation can be evaluated by summing the entire
amount of the released energy.

For calculating the total energy, the work of adhesion and the elastic modulus must be estimated. Since the
conventional estimation method assumes the equilibrium contact process, a novel estimation method considering
the non-equilibrium contact process has been proposed. The consistency of the proposed method has been tested
within the contact experiments between the glass lens and the PDMS block. In various contact speeds and
maximum displacements of the experiments, the constant elastic modulus and the reasonable work of adhesion
have been estimated.

From the above approaches, the energy dissipation during the process has been evaluated, and it has been
found that the total energy is dissipated linearly proportional to advancing and receding of the contact radius.
Since the gradient of the energy dissipation named to the dissipative force has been approximated to have a
constant value in each processes, the predictability of the adhesion process has been suggested. The fact
represents that the dissipative force would be a key factor related to clarify the mechanism of adhesion

hysteresis.

f% © FSCERIL, 3L 2000 5 & B30 300 564 1 HBPORMT 50, b L <IEHIC 800 5EA 1 FhfRH LT 72& VY,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSTEE X TRV —FURTN (T2R2) IZTA o Z— Ry MARINET O T, AR ATRERFIAO N TIERL TZE0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




