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Dynamic Analysis for Local Nonlinearity of Joint Interface

WANG Dong, HU Jie, WAN Qiang
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999 , China)

Abstract; The complex behavior of multi-scale, multi-physics behaviors on the interface is the main reason of the struc-

ture damping and stiffness nonlinearity, Aiming at the typical stiffness softening and hysteretic behavior of the connection

interface, Iwan model is applied to characterize the nonlinear softening stiffness and hysteresis behaviors of joint interfaces.

With the consideration of these typical nonlinear behaviors, the dynamic differential equation of joint interface is established.

Then, the alternative time-frequency method is used to analyze the steady dynamic response of system equation under the

cycle oscillating force. The proposed method is investigated by the comparison with numerical integration solution. The results

show that Iwan model can better describe the nonlinear behavior of softening stiffness and hysteresis between force-displace-

ment of joint interface, and the alternative time-frequency method can solve the nonlinear dynamic equation more efficient and

agree well with the numerical solution. With increase of oscillating frequency, the maximum of displacement will become

less, which will induce less area of hysteresis curve.

Key words:; joint interface; local nonlinearity ; Twan model; alternative time-frequency; hysteresis





