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Numerical Simulation of Rubber Friction on Road with Aerodynamic Interaction

O AfRHE  Hl1, BiER, M) IRSEE T4 B 4-1-1, E-mail: 7bemm037@mail.u-tokai.ac.jp
KB BT, HHER, PRSI T AE 4 B 4-1-1, E-mail: 7btad010@mail.u-tokai.ac.jp
W SRR, BER, #hA)IRSEETT L4 B 4-1-1, E-mail: 5bed2129@mail.u-tokai.ac.jp
FHE  ER, SR, AR5 Ab4 B 4-1-1, E-mail: 5bed3111@mail.u-tokai.ac.jp
g R, BEK, APRIRSEETTAE4 B 4-1-1, E-mail: takahasi@tokai-u.jp
WE B, Mk AE), thE)IEEETBS 2-1, E-mail: yuji.kodama@y-yokohama.co.jp
R 5, HAER, EIRLGE B2 XA 2-1-1, E-mail: obayashi@ifs.tohoku.ac.jp
Takayoshi Kubota, Tokai University, 4-1-1 Kitakaname, Hiratsuka, Kanagawa, Japan
Yusuke Mizuno, Tokai University, 4-1-1 Kitakaname, Hiratsuka, Kanagawa, Japan
Ryota Asa, Tokai University, 4-1-1 Kitakaname, Hiratsuka, Kanagawa, Japan
Reina Sagara, Tokai University, 4-1-1 Kitakaname, Hiratsuka, Kanagawa, Japan
Shun Takahashi, Tokai University, 4-1-1 Kitakaname, Hiratsuka, Kanagawa, Japan
Yuji Kodama, Yokohama Rubber CO., LTD, 2-1 Oiwake, Hiratsuka, Kanagawa, Japan
Shigeru Obayashi, Tohoku University Institute of Fluid Science, 2-1-1, Katahira, Aoba, Sendai, Miyagi

In the design and development of tires, the grip performance robustness is a key role of safety driving with road
conditions such as dry/wet load. The objective of this study is accurate prediction of friction coefficient on wet road by
using numerical analysis. Therefore, we developed the structure solver (SS) for hyperelastic materials and the
multiphase flow solver (FS) to apply the flow—structure coupling solver. We calculated the three types of tensile tests
and rigid contact problems using SS as validations and the flow around the sinking sphere using FS. As a result, the SS

F02-3

showed in good agreements with theoretical values.
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Fig. 1 Rigid contact model
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(@ Uniaxial tensile test.

(b) Eqibiaxial tensile test.
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(c) Pure shear test.
Fig. 2 Geometry of tensile tests.

Table 1 Mechanical properties

Properties Model

Young's modulus (MPa) 1.075

Poisson ratio (-) 0.475
Density (kg/m®) 910
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Fig. 3 Stress—strain curves of the present model
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(c) Finemesh
Fig. 4 Mesh Conditions
Copyright © 2018 by JSFM




FENTET VIIREE BB L C U4 TTVEVS. FHRGER
DR E X1, Coarse DSATX, y, ZElFHIZ 24mm, 24mm, 24mm,
Medium, Fine DAETx, y, Z #@lATAINZ 25mm, 25mm, 25mm @
A T 5. FHEER NS x=0mm,y=0mm, z=0mm
D CHAMOERAHR S TN, SER IR O—2
1Z%f L Coarse 1 12 47, Medium 13 25 4%, Fine 1350 2y&(& L
7=

Table 2 Conditions

Coarse Medium Fine
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Fig. 5 z—axis nominal stress distribution
(left: Coarse, right: Fine)
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Fig. 6 z-axis nominal stress distribution
(left: Medium, right: Fine)
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Fig. 7 Contact stress distribution
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Fig. 8 Interface and sphere at impacting. a) MM; b) FM; ¢) Exp.
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Fig. 9 Interface and sphere at maximum sinking. a) MM; b) FM; c) Exp.
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Fig. 10 Position of sphere at maximum sinking
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