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Abstract: It is known that particular matter from the vehicle’s non-exhaust emission is mainly generated by wear of
brakes and tires. Unlike particular matters from exhaust system, the one generated by tire wear on the road is very difficult
to accurately analyze due to the absence of traces and low concentration in the atmosphere. In this study, in order to ana-
lyze the relationship between tire wear and the amount of particular matters generated, samples were prepared with var-
ious recipes and under different mixing conditions. Generated particular matters by abrading tires or specimens were

analyzed by aerodynamic particle sizer.
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Table 1. Formulation of Tire Tread Specimen (phr)
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AR S EA4817] 918 AE™H A SUMILINK 1002+
SUMILINK200(Figure 1)& 2-8-31912, 7}22712 TBBS(MN-
tert-butyl-benzothiazole sulfonamide)S 7H&ate] M7 3IA T}

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11
N220 55 0 0 0 0 0 0
N234 0 55 0 75 0 0 0 0 55 55 55
N134 0 0 55 0 75 55 55 55 0 0 0
SUMILINK100 0 0 0 0 0 1.1 0 1.1 0 0 0
SUMILINK200 0 0 0 0 0 1.1 0 0 0
NR 100 100 100 100 100 100 100 100 80 80 80
NdBR40 0 0 0 20 0 10
Narrow NdBR60 0 0 0 0 20 0
CNT MB 0 0 0 0 0 0 0 0 0 0 11

phr: parts per hundred resin. NdBR: High-cis BR.
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Figure 1. Chemical formulae of the SUMILINK.
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Figure 2. Schematic of the tire wear tester and the measurement set
up.
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Figure 3. Schematic of the tread specimen set up.
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Figure 4. PM mass and wear rate of T1-T5 tread using APS.
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Figure S. Ratio of PM,s and PM;, of T1-T5 tread.
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Figure 6. Average mass size distributions of T1-T5 tread.
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ANEd, AZHA A4 2 7tz wsll] wE PM uj
Eo] A&l ASFA TS, T7) ARSIt W 715 A
H T1 tH] PM,sE 34.8%, 454% 7423593 PMcS
24.6%, 53.9% A3t 9] Az 2 WA w2t PM
ST ABIAAIRE PMys/PM o oF 25% G7<2¢] 553
HI& 2 AR 9} Z2u A |7} S st A 5 9

Z}7} Figure 99 YERATE AA| 2 o= A
710 2= OF 10 pm F2ollA Ao 973 VERASIT

Ho=



&8t Elolo] Az Aol whE AR WY A7 A 307

= 800
“Eb —=T1
= 6op |[TO
& *T7
=11]
S 400 |18
=
e =
200
0
0.1 1 10

Aerodynamic Particle Diameter [um]

Figure 9. Average mass size distributions of T6-T8 tread.
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Figure 11. Ratio of PM,5 and PM,, of T9-T11 tread.
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Figure 12. Average mass size distributions of T9-T11 tread.
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Figure 13. Average mass size distributions of TBR.
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