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ABSTRACT : The tire tread is contacted with road surface directly. It gives significant effect on the breaking conditions,
traction, noise and so on. The tread having grooves with complex geometry is molded by shaping process. The flow behavior
of tread rubber in a mold affects the quality of the tread and it leads to the running performance of automobile. In this
study, the flow behavior of rubber in shaping process has been investigated by computer simulation. The objective of flow
simulation is the design of tread shape based on the contact of rubber on the mold surface and flow behavior of rubber.
Different sequences of contact of rubber on the mold surface and flow behavior of rubber are observed according to the
shape of tread on the mold surface. It was verified that the shape of tread gives significant effect on the flow behavior
of rubber. Different flow behaviors of rubber and sequential contact of rubber to the mold surface were observed according
to the shape of tread on the mold surface. Therefore, we have identified that the shape of tread give a change in the
flow behavior of rubber.

Keywords - tire tread, rubber flow, curing process, green tire, tread shape
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Figure 1. Schematic drawing of shaping process.

Figure 2. Simulation model for shaping process.
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Figure 3. Mesh of rubber and mold for simulation.
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Table 1. Material Property for Each Layer.

Layer Viscosity
1 Mo - 683,630 Pass
2 Mo = 24,447 Pas
3 Mo — 1E+9 Pass
4 Mo - 47,844 Pass
5 Mo - 8E+5 Pass
6 no - 1E+7 Pas
7 o - 2E+5 Pass
8 Mo - 28,107 Pa-s
9 Mo - 53,986 Pa's
10 Mo - 33,590 Pa's
11 Mo - 27,407 Pass
Nold Contact condition

(Free Surface) Moving interface

v o8 4§ U @ -

L.

Pressure condition

V-Groove

e

U-Groove

Base line

s
Figure 5. Various profiles of tread.
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Figure 6. Deformed base lines for tread profile after shaping process.
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(a) Flat shape

Block1l Block2 Block3 Block4 Block3 Block6 Block7

(b) V-Groove shape
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(c) U-Groove shape

Figure 7. Velocity vectors of rubber during shaping process.
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Figure 8. Velocity vectors at declined shape of groove.
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