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Development of shoes with ultra lightweight and high slip resistance

ensured by an unisole structure of cross-linked resin foam
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Fig. 1 Typical process of making cross-linked EVA foam soles"

1.0

3
1, abu B X OEEME FulZB8H Rl:
E"@\_\, M L ttﬁ%*%% ws 3 a worn_surface ” o il
CEDOHMEERT Y. SHIZ, Fa® g osy
EBIZAEHT DL E, FA—0 >‘~§§ 04 |
& worn_surface 'ﬂi, M L ws 1% Fa L:ﬁ == 02
LTzhEnA, EOMBERT ol
DoRRIZ ws 1E, p b3 5 L, R e e
O worn_surface BLO Fa 0)%2%575‘ 3Fﬁ ’ 100w Distance from surface z, um
WWREW., 535 L, ZRMGFTE (@ Digitized cross-section of foam (3) (b) Vertical distribution of porosity for the case of foam (3)
EVA OEFEM LB K S 5728  Fig. 2 Digitized vertical cross-section view and vertical distribution of & plotted against
W2, abukd X Fu DFE/IMEDR R the distance from the surface z"

P I AR w27 2024 & R TR
329



RTHDLLEVZD. TUF—Y = VEKRIZARM SN D Fo 3MERGEHT L0 BESEHET 2 2 L3 TE 220D, Fadi
IMEE, EMEDOR/MEERIETH H7-0, HEE E Of/MUIC XV ZERW R TH Y, FRICEEBERIICHES TX
%. avuk DIV A U BIEE R D0 VB2 &, RHMEREIE TR S 2K a vu DZRFE TS
I3, MHEEFEVEICEN D 2 EARREND.
3. EREAMEZERAVAZV-LBEERET S 1 —XORRE

Figure 4 [ =7 4 — LT a— 25 B B 25

AP L=y —LEEONMER ] A < ol
ok, HE 20204V B T . :g '6%0 A Foam (1) :g {g}'{{i%ji%
AIV ey sgRaTE, £ § Vpee® T v e 8 Mlesgto
FORENMICEBENMEES R g 2 BT
7o, WRMEDM LR L2 2 os) 2 os)
BARA SR TS, BRI ol ol
;j; J_x @0),_11,\7 //\~—1¢j‘ @Jigk 00 02 04 06 08 1.0 00 02 04 06 08 100C F"jO'I%N
}Eﬁ j][lZ_ Fi 4( ) T _g_ J: 9 Porosity on wear surface year surface Porosity on wear surface Ofyear surface O F,=0490N
Iz 1g. 4(c)I T O F.=196N
(a) (b)
"/h_/l/iﬁ = % 1%% & E) . 10 T T T T 107 T T T T O F=490N
PR B LTS ICBR N &R ] g
EAMICRESTS LT, =Y E ol A Foan(l) f .
— MRS T v N —HNEET = oo ] v Foam(@) £ L
9 S o e}
D i %%%%%Lt%La@ Ll - I B 8
ﬁwa$%m%ﬁék,m§ﬁr ol 5 ppSee
Nz T, %X 2 DEEERIZ Fa 2 00 02 o4 06 08 10 00 02 o4 06 08 10
% EPT 6 - {1: ~ J: Z) fﬁﬁ’\f: D ‘VIF Porosity on wear surface tyear surface Porosity on wear surface tyear surface
DBYBEESND. KT AT 4 © @

D= — VBRI, BiE R Fig. 3 Influence of & wom_surface and Fn on g and ws!
I LT 2RMG %61 EVA D EEEREERE :
%‘l‘i&l&lfj‘a pulk & Fn DR
EFAHL, Rawk 2 DIKE L7255
ERIaMIE 245 2 & T, it
W & MR ICEND =
—VDERICE -T2, — I,
SRAG VAR IS Ot ~72 0 P, ial side view (b) Lateral side view
awk EHADHBAZRTZ®, &
abvk £ T5ZET, BEITY
o 38 SR BE S O M A 2 e iR L
e, 7o, BRIEORESS, 2=
Y — VORI T S 71253), {129
Aok [ LD a—AHEHEBOHEK

E, B NBEICE D bRTVS (c) Top side view (d) Bottom side view
, MR - .
Mz T, KL 2020 R&ETHITH Fig. 4 Overview of volunteer shoes and unisole part for Tokyo 2020?

NTVWHBREREOHEELZ HINZ, BAu—RAF ) 774 SRR L7 ED A F~ ZHRIFUEH: FTREZAR R Y 7N

LIEMEL L 2o T D (A A=A 1 234%). ok, BEEERBE~OFHIINSVHO0, KE LEAA4< X

RETEPT N, KT AT 2OPHETHE-MEREASh TN D

4. ®WE
ZAEFETL EVA OMEFEMEZ IR S/ 5 720121F, MENEOKILE o v 36 L OCREME Fo O R/AMEDB R TH

5T HEBERICESE, RawwMOIKE & DG RIARBIE A R T 5 2 & T, mhHEN: L MBS ICER D 2 =

V=LA L IR R Y 2 — X DSERICE ST

ik

1) T Nishi, T. Yamaguchi, K. Shibata & K. Hokkirigawa: Effect of the Porosity Distribution on Dry Sliding Friction and Wear
of Cross-Linked Ethylene Vinyl Acetate Foams With a Skin Layer, Biotribology, 22 (2020) 100128.

2) T hTARBY—IZESSHK 2020 KET7 4 —/V FFXY A MNKEARAF v )2 =T 53— 5 a— RO, ©
FARB TR, 65,7 (2020) 398.

3) T Yamaguchi, T. Sugawara, M. Takahashi, K. Shibata, K. Moriyasu, T. NISHIWAKI & K. HOKKIRIGAWA : Dry Sliding
Friction of Ethylene Vinyl Acetate Blocks: Effect of the Porosity, Tribol. Int., 116 (2017) 264.

4)  T. Yamaguchi, T. Sugawara, M. Takahashi, K. Shibata, K. Moriyasu, T. Nishiwaki & K. Hokkirigawa: Effect of Porosity and
Normal Load on Dry Sliding Friction of Polymer Foam Blocks, Tribol. Lett., 66 (2018) 33.

5) MABHT vy 7 2 HUE, R OREEUE 206 2 5, F7E% 6609089 (2019).

FIARB Y —EFH 2024 F W THE
330





