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I Capacitive rubber—based sensor

EEEL Y GREVTHST—2, SAW, £T74/\, PZT, PVDFE,...)
St - EMFREIHESTOR NSRS (XEE, TRTi5)
EWEUOTH — ZEFRBKASD
LD 2T LA~ DIEE TLOEMREYITS

it
ROFHY—

ANV EEFDNFHIRFIE(E, v, RFRERD

s KOT AR, FANVEREITEL
- REDER (109E]) T YD B/

ERAEICEL-EXEER

o Lift-off 74V T S574—%FBAL-AuEI B EAB D VERK

TR, 2AVICERERE S HEE A EE

« DirectWrite thermal sprayZs
o EUHREHL I hERLL

14



Rubber—-based sensor for intelligent tires

eKIRT LR—R /Wy FHY
BRANT LR—RAEEREH

Cu electordes

Cu thin film

Natural rubber

Au interdigital capacitor
Ag paste

el
E—

Natural rubber

15



O ERTOEX

Tigers Polymer N2,Si0,

I e

Rubber base Development

l Fuji Chemicals l
FPPR-200 : - l
nARATATE -

Coating photoresist

2T

Sputtering ‘ Sputtering .
ovign | l BE RS T R
No Au layer
Mask and exposure Lift-off

16



Photoresist coating observation

Loading direction (circumferential direction of tire)

« Natural rubber, photoresist pattern, and Au sputtering (20nm)
 Observation using SEM (KEYENCE VE-8800)
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Photoresist pattern Closeup
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SEM of Au electrodes
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I Cross—section observation

SEM observation
Pretreatment: chemical fixation + microtome

Rubber

.....

8.0kV x250 SE(U)

» Shape of photoresist coat should be overhung

» However, the edge of photoresist is not clear due to the roughness of natural rubber
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I FEM results of dielectric flux density
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I Capacitance change up to 14 % strain
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ﬂ Compressive load is applied at 2.0mm/min

Automobile tire

Circumferential direction
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Experimental setup for capacitance measurement of the sensor attached to inner
surface of a radial tire (175/70 R14).
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Structure of Radial tire

FRR (fiber reinforced rubber)

Synthetic Rubber
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I Truck/bus tire

Steel belt
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I Element

» Mooney- Rivlin
» 2 parameter
» Tensile strain 100%, compressive strain 30%

» Strain-energy density function

1
W(Jy Jz’ J3): ClO(‘]l _3)+ C01(‘]2 _3)+E(J3 _1)2

1

C,or Cpq: material constants
Ji, J5, 37 Invariants of strain tensor
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Flexible epoxy
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Flexible capacitive sensor patch-type sensor
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