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Tests for dynamic characteristic of an automatic
tensioner in an accessory drive system and its modeling
ZENG Xiang-kun', WANG Hong-yun', LIU Jian-rong®
(1. School of Automotive Engineering, Guangdong Polytechnic Normal College, Guangzhou 510665, China;
2. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract; Test methods and parameters assessment for the dynamic performances of an automatic tensioner in an
engine front end accessory drive (FEAD) system were investigated. The dynamic performances of the tensioner included
dynamic stiffness and loss angle. The influences of pre-torque, excitation amplitude and excitation frequency on the
dynamic characteristics of the tensioner were measured and analyzed. Considering the pre-torque, the spring stiffness and
damping coefficient of the tensioner, and the moment of inertia for the tensioner arm, a hysteresis model used for the
relation between the torque and angular displacement of the tensioner was built. Parameters of the model were identified
with the least-square method. The dynamical properties of the tensioner were calculated and compared with the test data,
the correctness of the presented hysteresis model was validated. Moreover, the equation of rotational vibration for the
tensioner arm in a FEAD system was established. In the equation, the dynamic stiffness and equivalent damping of the
tensioner were calculated based on the hysteresis model of the tensioner. Then, the rotational vibration responses of the
FEAD system were calculated and compared with the test data, they agreed well each other. The results showed that the
hysteresis model of the tensioner can provide a reference model for rotation vibration calculation of a FEAD system.
Key words: accessory drive system; automatic tensioner; dynamical characteristic; test method ; hysteresis model
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Fig. 1 Experimental setup for measuring

the dynamic characteristics for a tensioner
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loop of tensioner dynamic characteristics
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