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Abstract : Many vehicles have significantly under-inflated tires, primarily because drivers infrequently check their
vehicles' tire pressure. When a tire is used while significantly under-inflated, its sidewalls flex more and the tire
temperature increases, increasing stress and the risk of failure. In this study we evaluated tire safety and economical
efficiency at various inflation pressure. For tire safety we performed FMVSS indoor durability test, measurement of
rolling tire temperature, braking performance at dry/wet road condition, and rolling resistance test for economical
efficiency. Results show that low pressure decreases tire durability of both speed-increase condition and load-increase
condition. Heat temperature of rolling tire increases as pressure decreases and significantly under-inflated tires cause
increase of vehicle's stopping distance at wet road condition. Also Under-inflation increases the rolling resistance of a
tire and, correspondingly, decreases vehicle's fuel economy.

Key words : Tire pressure(Ele]o] ¢+2), Safety(<+x14d), Durability(\17-/d), Rolling resistance(2] % 4] &),
Economical efficiency(7d A1 4)

Nomenclature 1. M2
A caeam’ @A 2] A o] AEAELS FRH 0T TPMS
B :sonicvelocity, m/s (Tire Pressure Monitoring System)& 213t e =
-5 31 QI TPMSE Efolo] o] 7|3t A el 2 &
Subscripts AA7Y gele 5= = AR EA] A5} A XA F

3
3o oJsld, TPMS A5 A=2gk 24 52ke] 725
FALIL FEo] otk BhElEk k. v)= o]
2FA] 2FEENHTSA Ol A A4 3= FMVSSS] TPMS
el 25k 20061 119 o] F Atk = A= F
FA(GVWR) 10,000pounds ©]3}2] 2}&& o] F-7]
O 2 TPMSE gatsfof ghet. o] 213k A o] A1 ¥
21291 A1 di=Fe] A F 8 E 74 Sk 2000

A,B,C,P : nodal point
L,R - left, right
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Fig. 1 Indoor durability test of tire
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— Table 1 Indoor durability test results
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Fig. 2 Indoor durability test conditions
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Fig. 3 Indoor durability test results
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HAZ Qs 7P =& drg o] dhAlsle] W E R Table 2 Measurement result of tire temperature
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Fig. 5 Temperature of tire with respect to pressure Fig. 6 Contact shape variation (30 psi vs. 18 psi)
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Fig. 7 Braking distances with respect to pressure (100km/h)
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Table 3 Fuel efficiency variation
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Fig. 8 RR(ralling resistance) tester
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Fig. 9 Comparison of RR with respect to pressure
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Table 4 Fud efficiency variation with respect to RR(80km/h)
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