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Relationship between friction and wear characteristics of nanosheets and tactile
memory using electroencephalograph
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In this study, nanosheets, which were previously produced by spin coating,
are mass-produced using roll-to-roll technology, a method that dramatically improves productivity.
In addition, optimal production conditions are explored to control the thickness of the nanosheets.
The film thickness of the resulting nanosheets is measured, and then the friction coefficient
between the nanosheet attached to a silicon substrate and a finger is measured using a load cell
that can simultaneously measure normal load and friction force, and the friction coefficient is
calculated from these values. At that time, the wear state of the nanosheet is also observed on the
surface using FE-SEM, etc.

Next, a shark skin mold was made using PDMS, and the nanosheet was attached to its surface to
examine the adhesiveness of bacteria.
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Figure 1 Internal structure of roll-to-roll; This device can t

continuously unwind, coat, dry, and wind.

Figure 2 Sacrificial film method



Table 1 Experimental conditions

PVA PDLLA
Solvent Ultrapure water Chroroform
Solution concentration S [mg/ml] 10 10, 20
Conveying speed Ve [mpm)] 1.0 4.0
Rotation speed of MG roll Ve [rpm] 64 64
Circumferential speed ratio 1.0 0.3,0.6,1.0,1.2
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Figure 3 Friction measurement in vivo and Friction method; (a) This friction measuring instrument can
measure loads on three axes., (b) The measuring instrument and the silicon substrate were attached with
double-sided tape so that the silicon substrate would not shift when sliding.
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Figure 4 Friction force measurement (a)Main data; (b) Not included as data
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Figure 5 90°peeling test (Grid pattern test)

RS ENFET RN N0 A BB Y 7 b (Image)) THRIE L7z, JIERRICIE, 2 fEfbiLEs
(Z& D 2x2mm DF/RE — N EDORREFIB N0 EHET DN 50% L EHAN-b0 L L
HEt 50 XF = D L o THIBERAZE I LT,

BZICT ) o— bOREEMER -T2 AR T, BILoE—L K (B) Z2ERL, 20k
WCAEa— METT /v — &2 ERL, F /v — boREIEMAIE L.

4. WFFERR

X 6(a), (WIZT / ¥— NORERIERFRZ RS, BEREMSREN S, EIREE 10 mg/ml & 20
mg/ml CEH 03 & 0.6 TH—RBEEDF ) o— bBREWETE . 72720, RK(Db)OHE 1.2
IFRRENRKREWFER E o7z, IWRIBED LH EAHEL 10U EOFHETT VL E~A 0T
FETu—LORICEKEND E— RORBENNDARLEICRY, B — REREL THRFFTX

ol TH 5.

T ERR 2 LBl G 4R T, FX(a) (ZHEEETZ, FX0) (ZEES%OER TH 5.

150« T T T T T T

P

100«

g8 M0 E-- 0§

0 @Circumferential speed ratio 1.2¢ 1
@Circumferential speed ratio 1.0¢ 1
@Circumferential speed ratio 0.6<'
@Circpmferentigl speed ragio 0.3< ]

Nanosheet thickness # [nm]

20 40 60 80<

Film width position Z [mm]<

(@)

' T % T ' T i
@Circumferential speed ratio 1.2¢
@Circumferential speed ratio 1.0<
@Circumfterential speed ratio 0.6<"]
@Circumferential speed ratio 0.3¢

(98] N 9
S S S
(e} [ (e}
-

100¢@--@--0---@---@--®---

Nanosheet thickenss # [nm]<

= 2009 :;i;;}}ll{l?!i?tffizzgiié

(el

1 L 1 L "
20 40 60 80«

Nanosheet thickenss 4 [nm]
T

Film width position L [mm]

(b)

Figure 6 Nanosheet thickness measurement result (a) Solution concentration is 10mg/ml; (b) Solution

concentration is 20mg/ml.
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