Basic study for a tactile sensor to measure tire
friction coefficients
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Basic Sudy for a Tactile Sensor to Measure Tire Friction Coefficients
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Sensing devices for intelligent tire that can meadrtiction coefficient of a road are researchedsdo improve the
performance of vehicle motion control systems saglABS (anti-lock braking system). However, presiaevices need
complicated systems and do not have enough penficend his study proposes a simple tactile sensbrcdn measure the
friction coefficient between a tire and road suefathe sensor is composed of a cantilever calldtisker” that is fixed to a
base. The base is an elastic plate, and two gjeaiges are attached to its surface. The whiskmassed through the hole
opened to the tread of a tire and the sensoraishetl to its inner surface. The whisker is covesed domed rubber; the tip
surface is used as the contact part. When thslifi® on a road and the contact part comes in cowith the surface, the
vertical load and frictional force are applied te tontact part. Then, whisker is compressed andeoke so that the base is
deformed elastically. The induced strains at theelfeom such deformation are measured by the alew@ned strain
gauges. The study proposes the method determimingalue of the vertical load and frictional fotbat acting on the tire
from the measured strains and fabricates the ppetdactile sensor to confirm its availability.
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Fig. 4 Measured results by the experimental apymsitown in Fig. 3
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Fig. 6 Measured results about the vertical forctheyexperimental apparatus shown in Fig. 5
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Fig. 8 Relations between the strains and loadxpgrenental apparatus shown in Fig. 5
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Fig. 9 Measured results by the experimental apymsitown in Fig. 3
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Fig.13 Measured results with vertical load 500N

7. %

(1) AFWX T, BRROBMEESZ AFFHITY & UTOERICERD A1, SRS @Semic B3 2 8iEd JUUKFE
TGO EZ, FARICETL20FTHNLRET S, MIESEM TR BONES 2T 2R L.

Tuj



() ETLE Y2 HA VIR AT, ETHRHSMER T DEERERS LOBEENOME~NSHTD 2 LT, #
HE DBEEERERIH D T2 D DIFRP TN DA TV V= FEAA T OB YL LTHND Z & 2 RE L.
(3) L FOHI L ZA VI DENEREI JOEEE L OBREZH LM Lz, S5I2, ZORREF
MUT, MY o v0 D EEEGRE A KR 5 A ATz

(4) RIELTEME Y EHNT, X DORE T TAAYDRY v 725l LT ER ATV, Bt OFEEARE
ZME LT, ZORR, BAEE CREEMBONEMTZ, RET DMLY Y O D HRE S .
AL, ULEORRICHSE, EEITMOBEENNAE rTRERME Y V2R ET 5 & L bIZ, &ifE FTE
TRz 2 A VIR S8 b FBRAGE 2 TR U CRRRICEEMRERONE 2 Ei§ 5. £z, FEBRZH
A Y ~DEEEREL, HODERL, BEEAEZNET D2 A I 7 ORESIER EEHBETL T,

X 3

(1) hnskiafe, —REF], “ABS OZRICBET 2%, HALZ @RI A#SEE, Vol 1, No. 1(2001), pp. 78-81.
(2) SAARZFERER, IR, AR, TS, “EEREICE > THBEIT 22U HERREI AT LY, a7 47 & - 2
B e =7 ARSI 2008, 2P1-A22(1)-(4) .
(3) O. Yilmazougly M. Brandt J. Sigmund E. Genc, H.L. Hartnagel“Integrated InAs/GaSb 3D magnetic field sensorgtier
intelligent tire”, Sensorsand ActuatorsA,  Vol. 94 (2001), pp. 1269-1276.
(4) RalgEEar, R, “BRAEBRZIRE & W2 A Y ORGP, A2 20074F B R K2l
#£, 2007(6), pp. 229-230.
(5) “FIER, RIFET, #E, 7 OXVEBMAEREE AW X A Y ONEOT A - mAMVEARIREHAP, B A S
AW CEE AW, Vol 74, No. 746(2008), pp. 1351-1357.
(6) K. Kim, K. R. Lee, W. H. Kim, K. Park, T. Kim, J.ilq, J. J. Pak, “Polymer-based flexible tactile sengp to 32x32 arrays
integrated with interconnection terminalS&nsors and Actuators A, Vol.156 (2009), pp.284—291.
(7) KEAEE, AIHREL, SEAE, =Rk, “FERADEPA =il o OBIR”, B AR = CE C W, Vol. 74,
No. 742 (2008), pp. 1477-1484.
(8) HAM .z, HAEIEM, KARlE, HHENE, “BXERRET LA ¥ 7 Z e HOVTERAATEE Y7, B A S
SC£E C i, Vol. 76, No. 766 (2010), pp. 1476-1482.
9) WITFNEL, SERZ, BAR, “U 4 A BT o2 W22 0 EIWEIC X 28R 0 2R, B A 25
4 CHW, Vol. 73, No. 730 (2007), pp. 1786-1793.
(10) SER7E, &HHTE, “EHOU 4 A D EZH/T LA o ORBEOIZE, B A2 SCE CHR, Vol. 66, No. 650
(2000), pp. 3336-3343.
(11) KILgE, PR O SBERNE, PR (1993), pp. 359-361 H F TAEHHItE.
(12) # A Y7251 EHEME, http:/iww.ohnotire.com/tishikiftishiki-01-21.html(2011.12.19).



