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Abstract; By means of experiments, dynamic characteristics of normal contact between surfaces
of cast iron are studied, and then the amplitude of deformation responses of contact layer is found
to have the creep and recovery characteristics all the time, and phase lag of deformation response
to exciting force is found to have similar characteristics, too. Therefore, stiffness and damping of
contact layer are believed to be related to contact history. The step excitation responses of contact
layer are investigated, these are found that the response curves may be divided into two parts of
instantaneous elastic deformation and relationship between viscous deformation and time conforms
to decline exponential. Furthermore, viscous deformation is about 30% of total contact deforma-
tion, and when the amplitude of exciting force is between 22. 7 kPa and 295 kPa, pre-pressure of
contact layer is between 0. 45 MPa and 1. 68 MPa, the ratio remains nearly unchanged. The de-
formation responses of harmonic excitation of contact layer are investigated, results show that the
amplitudes of deformation response have a decreasing trend under normal load, in other word,
contact stiffness continuously will increase gradually under normal load. Reloading after unloa-

ding or reducing load and holding for some time, amplitude of contact vibration is observed to
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have a certain degree of recovery, namely contact stiffness has a decreasing trend. The results of

the phase analysis between force signal and deformation response signal show that the damping of

contact layer has the tendency of increase with time under load. Reloading after unloading or re-

ducing load and holding for some time, damping of contact vibration is observed to decrease. The

both of vibration amplitude and phase of contact layer show noticeable viscous-elastic characteris-

tics in the experiments.
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Fig. 1 Principle scheme of test device
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Fig. 5 Fit of deformation response curve
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Fig. 8 Hysteresis loop of pressure and deformation signal
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