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Fig.1 Modeling process of pattern tire
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Fig.2 Patterns types of tires
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Tab.1 Comparison of PRAT simulation and
test results of tires

— PRAT/ (N -+ m) s

B K R pEm %
A 165/70R14 —2.31 —1.74 —24.7
A 185/65R15 —2.60 —1.95 —25.0
A 205/55R16 —2.34 —1.74 —25.6
B 195/60R15 —1.17 —0.83 —29.1
C 215/55R17 —2.67 —1.76 —34.1
C 235/65R17 —4.66 —3.52 —24.5
D 225/55R16 —2.80 —1.76 —37.1
E 265/65R17 —6.64 —6.24 —6.0
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Fig.3 Correlation between PRAT test values and
simulation values of tires
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Tab.2 Influence of tire layout parameters on

PRAT simulation values
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Fig.4 Pattern model of tire
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Tab.3 Influence of pattern groove angles on PRAT of tires

Ne+em
; R
TR £ m 5 3 p
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Tab.4 Influence of operating conditions on PRAT of tires N e+m
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Finite Element Analysis of Tire PRAT and Study on Key Influencing Factors

MENG Zhaohong,SHI Caixia,ZHAI Mingrong
(Qingdao Doublestar Tire Industry Co. ,Ltd,Qingdao 266400, China)

Abstract: As the test of ply steer residual aligning torque (PRAT) caused by the belt structure required

high—precision and professional equipment, this research carried out simulation analysis of PRAT using

the finite element analysis software Abaqus and single variable method, and gave test verification. The

analysis of various specification tires showed that the PRAT simulation results had a high correlation with

the test results. Based on this, it was found that the main factors influencing the tire PRAT were tire layout

parameters, pattern groove angles and operating conditions, and the influence of those key factors provided

valuable reference for the analysis of steering problems.

Key words: tire; PRAT ; finite element analysis;steering problem;single variable method



