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Fig. 1 Automobile inertial parameters measuring device
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Fig.2  Control strategy of measuring device
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Fig.3 Measurement procedure of measuring device
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Tab.1 Measurement range of measuring device
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Fig.4 Inertial parameters measurement of calibrator
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Fig.5 Rotation angle curve of measuring device
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Fig. 6 Torque and angular acceleration curve
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Tab.2 Mass and coordinate of center-of-gravity

el PRERAE PR WRE AR/ %
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0 AR B 2/ mm 800 387.86  386.6 0.16
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Tab.3 Moment of inertia and product of inertia
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R/ %
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BB L,/ (kg-m?) 250 1.85  4.93 1.23
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Kinematic Analysis and Calculation of Automobile Inertial
Parameters Measuring Device

Guo Konghuil Ding Jinquanl Xu Nan' Yao Qilinl Yuan Xianju2
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China
2. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract; A new automobile inertial parameters measuring device was designed to measure inertial
parameters by using motions simulation of automobile roll, pitch, and yaw dynamics. Based on examining
the structure, control strategy, and solution principle of the measuring device, the kinematic
characteristics of the test device were analyzed by using multi-body dynamics method. The solution
formulas based on rigid body rotation about a fixed axis were induced and the inertial parameters were
calculated according to the experimental data. Since the dominating modal motion could cause vice modal
motion, the solution formulas based on fixed-point rotation of rigid body considering coupled motions of
the test device were established to verify the induced formulas. According to the experimental data, the
inertial parameters were estimated by using nonlinear squares method. The estimated inertial parameters
were compared with the calculated values and theoretical values. The analyzed results indicated that the
calculation accuracy of automobile inertial parameters measuring device met the design needs.

Key words: Automobile Inertial parameters Measuring device Kinematic analysis  Calculation

methods Parameters estimation



