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Fig.1 Schematic diagram of tire test rig
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Fig.2 ISO coordinates of the tire
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Fig.3 Composite attitude realization

diagram of new tire test rig
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Fig.5 Tire test rig model built in abaqus software
i E BB IR 7N > A R S R A RNk 1
N X HeOT B S B TR R S5 R T LR,
i ERGEELY 0 0. LN, Sy FE 5 HORG REZY 2 0.2 N+ m,,
WA T 48 G 7N 23 10 A S IR A 1
®1 BRADPHNAEEREBESE R

Tab.1 Comparison of simulation and calculation results
F, F F, M, M, M,
PIE
/N /N /N /(Nem) /(N-m) /(N-m)

BT 868.79 -2324.90 3203.50 549.84  144.44  47.851
B8 868.76 -2325.01 3203.53 549.91  144.44  48.069
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Fig. 11 Comparison of moment solver value and calibration
value in the same position in the secondary direction
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Tab.2 Spatial coordinate offsets of the hinges of six electric cylinders mm

i, &L T ¥ iy
F5 Ax Ay Ax Ay Az

1 -5.490 - 14. 000 -3.060 —-14.900 1. 051

2 -2.390 2.301 -4.760 0. 944 0.617

3 0.772 12.970 0.974 14. 160 1.379

4 0. 448 -6.420 0.921 -6.760 -10. 900

5 6.594 -0.110 6.377 0.213 -6.290

6 9.438 0. 894 8. 847 0.539 -4.010
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Fig. 12 Comparison of calibration value and solver value before and after optimization
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Forces and Moments Computation, Calibration and
Optimization of New Tire Test Rig

Guo Konghui Yang Yiyang Xu Nan Chen Ping Zhang Lihao
(State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China)

Abstract; Force and moment measurement accuracy of the tire test rig directly affects the accuracy of the
tire data. A new type of tire test rig developed by research team was analyzed. Based on multi-body
dynamics theory, the mechanism of the attitude control of the test rig was analyzed and equation solver of
force and moment of the test rig was derived. The accuracy of equation solver was verified by abaqus
which is finite element software. Then the test rig which had been designed and processed was calibrated.
The results showed that forces in three directions were in good agreement with the calibration, while
moments were not particularly desirable. A reasonable assumption was made that the space bias of hard-
point at the hinged of six power cylinder of tire test rig was existed. Then the identification and
optimization of spatial coordinates were made. The results showed that the optimized forces and moments
in three directions were in good agreement with the calibration. Force accuracy was higher than 0. 75%
and torque precision can reach about 1% . Results proved that hinged misalignment assumptions were
reasonable, also indicated the potential of this new test rig on the test accuracy.

Key words: Tire test rig  Six degrees of freedom Forces and moments Calibration Optimization



