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As for meso-scale friction behavior, we theoretically derived load-dependent

expressions for the total true contact area and total frictional force from the behavior of a
single true contact point, considering a random surface that contains many true contact points and
is self-similar to a real friction surface. For the macroscopic elastic body, the dependence on the
shape of the bottom surface was clarified for the precursory slip and friction. Furthermore, we
proposed an effective model that adds a viscoelastic term to the spring-block model, and showed that
the power law no longer holds for the frequency distribution of sliding when the viscoelastic term
is introduced. The distribution of velocity in a system of sheared powders was investigated, and it
was shown that the velocity may continuously change from liquid-like to solid-like behavior
depending on the friction coefficient between the powders and on time.



B X C—19, F—19—1 (Gm)

1. BB Y WO

~ 7 a7s 2 OOERICHE  EZEE Y EEICO W, BROYBOKRIEICL ELT IR
DT EY b v OE & WEEN B RN A W HEIF TR Y 20, 1) BRI AT EIC AT 5. i)
JEHR )13 BT OB IR O v, 2 OFERNC XAVEEERR ) L TE O CH 2 b i 2 B
REUIFTEIC D B2 1 OBMERIC DK S oV, Z OEEBO R A IR T X 5 A FEIRRE
DM DOFERE U 2 EERMACORBEICL2dbDEEZLNTE Y, SEFEEMMmEHE
I L BN o M IR S vz T v b vy OB Y Lo EFIHE S, LA L,
FEHIB Y 272w E b B 5, T, A ZRFTINICIET ' v b v OERIZ K Y 32D AR
oI T, FHEBREUIME & & D ICIEY T 2SA D B T L R EERY - BRERI IR
L., ZOBEBRICXOVMIIL 72, T7/2. RTAT—A»bEHNR T =iz 84 7% T,
FREEERIREUE 2 ORS¢ T bW » T CORFCH 2 FrtsRE eI, BhEERRIREL
T 0 HEICIRTET 2 2 L BNEBRIICh Ao TWwd, L L, 20X 5 fkiEtk o v < P
IRt 7 € v b v OFERID Y ZOSAMFE I S 2> Tl Za o,

¥ 7o, B AR 5 72008 b RN HA - EREEAIZEA ST 2 2 ik sfthbitTwy
5, ZD X iV EHMICNEVBFET 2R DET - D TFRAT— A OHEE CHRA BRRA T —
IV CHEIE LEEIEIIR % 3,

TNDERA 7 R DEEBIIRICITS 2 DR OEE—%kE—L & b icEEtErd 2, &L iF
DEBVIBESTRT 4 v 27 2Dy THEENIMA 2R CHENICHEN S 25, 2 DIRZ VI iIR 4
DROMEED BV, BEkME L EEEEZ TR T HlTh 2, L L b oSk L EiEik o gD
K7ZE G, TOXIICEBRICOVWTOHERNESL  ORERSHE CRFRO F FRINTE
FRKIE, 2 CEEIRET ZHBETDORESHEETH - 72 2 & LEBRTED D TR
LTzl Licdh b, Nz T, BIEBIFEANIC AL F -8z iR ch s L
2, S OMEEOREZBICELFRICHTHNS,

L 2> LIEAE DB RLE - FEERBAfT oA 13, BRI BAMER 70 0T L WERERTFB % F W 72 il X
N ME T COEBOMIEZ AIRE L LTz, Bl TIIBEHEE W EBR b fThbhTwd, FEL
TRtEBIC k2 T2 —v a v B oEMES AT NG, $72, REDIFVHT R ORI D
FEIFZAEE L, 20 ERHIHT2 C &I XV EEOWIICICIZHERMBE I Y, 7% Df
JEBHIZIE TR DR IcHi - il a2 kb DL b 5, — ). REOHTioES IR, F /<
—VOBEBLEEL L OH L VLREEZL ER I L, ZOMBRO - OBEEE#ED I 7o 27—
O ORIARETE L 7o T b, ZN6 IYMREA, FEHFEOREE LTh iz L A R0 n
Fed b, ERIIIC Do THERE G, 2o Xdic, HE, [FDX3RY X7 -BETED
X5 BRI 209 ? ZOBBEIIMP 7] L IVICE R 5 2 L AEMT - fhaiicm
CEGEEINTH Y PHRIE, MEHIFOH L wFEL HAIC XD ZOWIcE 2 5720 DB
FaHICEWoDOH B,

2. WROBEH

FERRIIC IR TR 7 — A b BRI A 7 — A IS & 2 BRI R D52 % 0 7 (T RE & 7 BEIRIH &R
DERE % R L, BRI R 0@ E & SR DEIEZ S 2 ic L, JBHIC O AT 2 2 e 2 HI &
T5%, BARMICEUTZHL T2 E2HET 5,

(1) EL R BEfil i D BEER L 3 0 B

(2) A V) R — L DEEE DR 5

(3)~ 7 o 7k IC 351 2 BERE D & R

(D) Y HEICNER DS B 2 5 D BEHR

GYHEB FLDJFF7L— 27 DX 4 F I 7 2 LR



3. WO HIE

BABRY 715 & TR T % & DI O THISE B D ZATICE O 12,

4. WFFERCR

AV R —VOBEBOIRD BN LT, EEEMSEZZHE R FEOERR LR HD
FREIEZ FFD T o & LIpFK il & & 2 — D DB EBERLE O 5 B H HBERAIC, IRl
T BB O BEKFEOREZE S Z LIZRI Lz, v 27 a2 BMERIZ T D RiBRE ) & B
R LTI, BRI FEEEA G0N Uiz, S BiCA\RT 1y 77 )VITHEEIEZ N2 -
ETIERE L, MEIETEZ B AT S & W0 OMEENARICE L CREERINK Y Lz 225
2w LT, BYIRICEINT A 3T 7R DIRFE D53 AT A i AU IR O BEER SR,  L O
WIS & 0 W IRROIR 2 28 0 S ERIOIE 2 O ~ B I B L T D AN S 5 Z L 2R LT,
EOITHF B L ORI (T L— 1) MOBEENEE RS % £ ik E O TR B
LT, ENHD&EENZH NI LT,

7 v X L7 R T DB RS H D

"4 4

Yialb—va Vil o TR O NAEINE DI, K+ & FARHE O BEEAE OE I X ) | Hid
CRELRZLER OIS

6 (@) uw =0.24

)

x [cm]

x [em]



Iwashita Wataru Matsukawa Hiroshi Otsuki Michio 72
Control of Static Friction by Designing Grooves on Friction Surface 2024
Tribology Letters 1-14
DOI
10.1007/s11249-023-01822-4
Iwashita Wataru Matsukawa Hiroshi Otsuki Michio 13
2023

Static friction coefficient depends on the external pressure and block shape due to precursor
slip

Scientific Reports

DOl
10.1038/s41598-023-29764-w

19 2 1

2023

2023

2023

2023




2023

2023
2023
2023
19 (2023 )
2023

2023




T Suzuki, H Matsukawa

Investigating the mechanism of the transition from slow to fast earthquakes using the BK model and interaction among heat,
fluid pressure and porosity

AGU Fall Meeting Abstracts, 2022

2022
2022
2022
BK
2022
2022
2022

2022




2022

2022

Condition for the transition from slow to fast earthquakes analyzed by the BK model with the interaction among heat, fluid
pressure, and porosity

2022

2022

2022

2022




BK

2022

2021

2021

Friction across the scale -from atom to earthquake-

International symposium on Friction beyond Scale, Materials, and Interfaces

2020




76

2021

(Suzuki Takehito)

(10451874) (32637)
(Otsuki Michio)
(30456751) (14401)




