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Abstract

Contacting with ground in the post-card area size only, tire supports entire automobile weight. As
well, it characterizes most of automobile running performance. Among the design parameters, the carcass
contour becomes a key design factor. This paper deals with the time-effective optimal design of tire
crown contour in order to improve the tire wear performance by employing a back-propagation neural
network model.
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Fig. 2 Algorithm of optimization
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Table 2 Simulation data for tire optimization

Neural network learning parameter

Parameter Value
AAATY 77 3
2439 F 3
7 eYze wds 17
gEE v, g 0.8
gE5THE 0.005
Optimization parameter
Parameter Value
E}o]ojo] F7]%}¢ 30(psi)
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Fig. 6 Uniform contact pressure optimization
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Fig. 8 Uniform contact pressure distribution

Table 3 Uniform contact pressure optimization data

P, P, P3 Py Ps Py Py Py Py Py Py

Initial P (psi) 5336 52.13 4637 4423 4345 4571 4573 4617 50.77 5413 51.63

Neural result PY | 48.14 48.07 4747 4734 4544 4613 47.19 48.08 5099 5179 50.00

ABAQUS result P¥ | 4839 48.09 47.55 4744 4550 462 47.16 4817 5124 5156 49.74

JP_"F# x100(%)| 0.517 0.042 0.168 0211 0.132 0.152 0.064 0.187 0.488 0446 0.523
i

|PY— P 011 019 073 084 278 208 112 011 296 328 146
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Table 4 Change of Ri for uniform contact 0s

T T ——————
PI PZ P3 P4 P5 Pﬁ P7 PB PQ P"J PH

pressure (X 10-3 in) Center Belt edge
Pressure Node Situation

R, R, Ry Ry R; R¢ Ry Fig. 10 Pressure ratio distribution for different
4R 1 0.10 -5.72 0.61 094 0.87 -0.27 -5.20 weights

Table 5 Ideal contact pressure optimization data

p, P, Py Py Py Pg P, Py Py Py Py

InitialP?(psi) 5336 52.13 4637 4423 4345 4571 4573 4617 50.77 54.13 51.63

c; 100 102 104 105 106 110 112 114 116 114 LIl
Neural result PY | 4570 4553 46.84 4840 4725 4785 49.13 4957 5052 4884 48.58
Weight( W) 10 10 10 10 10 10 10 1.0 1.0 1.0 10

PYPY 1000 099 1.025 1.059 1.034 1.047 1.075 1085 1.105 1.069 1.063

Pressure (PN) 4596 45.11 4747 49.03 4685 4686 4881 49.73 51.06 49.62 4855
i) wl

Ist Weigh W | 20 1.5 15 10 10 10 15 15 20 15 10

(PYy u/(PMy ;| 1.00 0981 1.033 1.067 1019 1020 1.062 1082 1.111 1.080 1.056

Pressure (Pfl)ug 45.68 44.83 4798 4945 4657 4625 4894 4998 51.22 49.73 48.53

2nd Weight( W% | 40 25 25 10 106 10 25 25 40 25 10

(PY) /(PN | 100 0981 1.050 1.083 1.019 1012 1071 1094 1.121 1.089 1.062
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Table 6 Change of Ri for ideal contact pressure
[last weight] (x 10-3 in)

R, R, R; Ry Rs Ry Ry
A4R-0.44 -12.8 -1.81 -0.97 -0.25 -1.59 -10.6

Fig. 11 Ideal contact pressure distribution
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