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Abstract: Wear particles of the model tread compounds for bus and truck tires were made using a laboratory abrasion tester
and characterized based on their size distributions, shapes, and crosslink densities. The influence of the carbon black con-
tents and rubber compositions (NR =100 and NR/BR = 80/20) on the production of wear particles was investigated. The
wear particles were separated according to size using a sieve shaker. The shape properties of the wear particles were ana-
lyzed using an image analyzer and scanning electron microscopy (SEM). Their shapes were observed as tiny stick cookies
or sausages with bumpy surfaces. The particle size distribution tended to be smaller with increasing carbon black content.
Moreover, the particle size distributions of the NR = 100 samples were larger than that of the NR/BR blend samples. There
were different filaments in the wear particles. The filament diameters tended to be thinner with increasing carbon black con-
tent. The crosslink density increased with increasing carbon black content, and the crosslink densities of the NR = 100 sam-
ples were lower than those of the NR/BR blend ones. The particle size distribution tended to be smaller with increasing
crosslink density. Based on the experimental results, the wear particles can be produced by detaching debris from the main

body through repetitive strain and recovery.
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Figure 1. Laboratory abrasion tester LAT 100 of VMI group.
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Compound No. NR1 NR2 NR3 NRBRI1 NRBR2 NRBR3
NR 100 100 100 80 80 80
BR 0 0 0 20 20 20

N234 35 55 75 35 55 75
Zn0O 4 4 4 4 4 4
Stearic acid 3 3 3 3 3 3
HPPD 2 2 2 2 2 2
T™Q 1 1 1 1 1 1
Wax 1 1 1 1 1 1
Oil 5 5 5 5 5 5
Sulfur 1.3 1.3 1.3 1.3 1.3 1.3
TBBS 1.1 1.1 1.1 1.1 1.1 1.1
PVI 0.3 0.3 0.3 0.3 0.3 0.3
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Table 2. Size Distribution of the Wear Particles (%)

Sieve size (um) NR1 NR2 NR3 NRBRI1 NRBR2 NRBR3
1,000 94.1 91.1 15 70.1 46.6 9.3
500 4.8 7.8 313 16.4 36.0 17.6
212 1.1 1.1 52.8 134 17.4 69.5
106 trace trace 0.9 0.2 trace 3.6
63 - trace trace trace trace trace
38 - - - trace trace trace
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Figure 2. Magnified images (x100) of the wear particulates (212-500 pm).
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NRBR1

Figure 4. SEM images (x10 k) of the wear particulates (212-500 pm).
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Figure 6. SEM images (x10 k) of the wear particulates (106-212 pm).
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Table 3. Crosslink Densities of the Rubber Vulcanizates (10* molicm?®)

Compound No. NR1 NR2 NR3 NRBRI1 NRBR2 NRBR3
1.61 1.87 2.32 1.67 1.99 2.55
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