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A coenbined analysis of the two equatkons dor rolling resistance R, oue lased on the whole tvrs Lysteresis raria and
2 seconed o based on the ryre spring rate, indicated thac the 1vre paramerers namely, e hysteresis rato [k, e
ioeprine dimensions widds (w} and atea (A) and che radial siffness {K) weere the first nrder effects that allect the
rolling resisiance. The mlling loss reduction with reduced tread width was cxplained by the footprine shape wenm
twiA) racher than by che tyroweightloss values. The K was pactitioned inta componen sciffiress values. The K value
way appromimarely equal to 8 percent of eread seiffness 100, 13 per cone of carcass sriffness K<) and 75 per cent of
inflatien pressuee sriffnes K for o T19575RI4 size 1vre i fos working pressare range (207 -262 kPa), The Kia)

term was evaluaced Jor e first time for chis Lybe.
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INTRODGLCTION

Rolling resistance of tyre is a physical
property of interest w both the tyre and e
automohile industries becanse of 1ts direct
effect an pasoline (petral) consumption. Fx-
tensive research has been [ocused on how
changes in tyre compound praperties and
tyre dlesign paramerers can {wlp in reducing
vre rolling loss. The effects of compound
properties have been published by Collins
er af. 11965) and Willcrr (1973). Clark and
Schuring (1988) applied thermal modeling
approach o estimate che rolling rosistance
value, Schuring (1980} has published an
cutcnsive revisw on tyre rolling loss. Ballis
{1983), Pillai and Fielding-Russel (1991)
and Padlar (1993) siudied the relaton be-
rweel ere design paramerers and the roll-
g loss. The present study is a further ex-
rension of the tyre design paramerer ap-

proach,  Pillai and Fielding- Russel [1992)

developed a model equation fur rolling re-
sistance (R] in terms of the whole e hys-
teresis tatio (h] and the footprint dimen-
sions. width (w} and area (A). Considering
the ryre us a loaded spring and L as the tyre
load, a second equarion was obrained in
cerms of the potential encrgy stored in 4
loaded deflecred tyre using its tyre spring
rate or radial stiffness (K). The vwe model
gquations were combined sod a resulrane
cquation for B was obrained as
Ricocthcient) = Liw/A) x (W/K} .1}
A preliminary abridged version of
these results was presented earlicr {Pillai,
2000a). A more detailed experimenral pro-
cedure and an extensive discussion and analy-
sis of additional results arc artempred here,
Equation {1} above suggested two
simple methods to reduce eyre rolling loss:
one by manipulating the foorprine dimen-
siens o reduce (wiA} value and the other by
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