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A Development of the Tire Interfacing Using the Reduction Method

Lim, M. §.* Kim, Y. B.**, Cho, K. Z.#** and Jeong, K. Y. #***

ABSTRACT

In order 10 develop the reduced tire modal modet for analyzing a full tire model, the Craig-Bampion
melhod is utibized in this paper. When the tire contacts the road, the Abaqgus solver cxtracts the con-
densed stitfness, coupled mass and mode shape matrix about the node, which contacts the road. The
Abaqus full tirc model is reduced using the substructure method utilizing Craig-Bampton algorithm.
Then, the extracted matrices are interfaced with the superelement, which is fed 1o the Nastran reduction
algorithm. Eventuaily, the reduced tire model is verified from cxperiment and various reduction parame-
ters (i.c. modal number, reduction point, ete.) are studied for the effectiveness of the proposed paper.
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Component £ Cia Cu Density
-omp (N/ms) | (Nf®y | (N/m®) | (Kg/m')
Apex 1.186E7 | 1.581E6 | 0.395E6 2.934
Bead R.607E9 | |.148E9 | (L.287ES | 25908
inney 4.137E6 | 0.552E6 | ©.138E6 3.072 y
Side 3.930E6 | 0.524E6 { 0.{3(E6 2.851
Tread ] 6.895F6 | 0.919F6 | 0.230E6 | 3.017 Fig, 3. Max, shear strain at inflation (30psi).
Table 2. Material properties of orthotropic
. E, E=K, B G =Gy, (s Ang Density
Camponent (N/m?) (N V=V Vaa Ul\Umll) (N/mY) ) (Kgm®)
Bell 1.2 2.301E30 1 45SE7 (.47 0.49 { J93E7 }.648E7 +21 6.939
Ply 1.2 0.799E9 2.689E7 046 0.49 2.(30E7 2.13GE7 +90 2.785
Fullcap (1.6971:9 5.626E7 0.44 .49 2.806E7 1.8R2E7 0 2959
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Table 3. Modal analysis comparisons

Mode. No. Abaqus Substructure Error
| 7.408 7.408 0.00
2 11.097 11.097 0.00
3 11.047 11.097 0.00
3 22310 22313 0.01
5 22310 22.317 0.03
6 22.420 22,423 0.01
7 22420 22428 0.04
8 23.186 23.49]1 .02
9 23,186 23.192 0.03
10 23981 24.713 296

"lable 4. Modal analysis comparisons

Muode. No. Abayus | Substructure Error
! 35.83 34.65 331 |

2 43.47 42.98 £.13

3 4476 43.13 3.65

4 44.76 43.13 3.65

5 58.04 57.23 1.40

6 58.04 57.23 1.40

7 77.42 75.40 2.62

8 77.42 76.18 1.61

9 77.66 76.20 1.89

10 77.67 79.71 2.64
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Table 5. Modal analysis & experiment comparisons

Radial Mode : i 3t 5°(Hz) _ Brvor
No. &) 4 ks

[ 58.01 68.3 15.07%

2 71.67 87.9 11.64%

3 98.43 11.3 1£.56%

4 120.6 138.7 13.05%

5 143.6 169.9 15.48%

WD AE B
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Fig. 12. Frequency comparison at radial mode.
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