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Fig.1 Nonlinear dynamic modeling for jointed structure
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Fig.3 Computation flow chart of nonlinear force reconstruc-

tion of joint interface
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Nonlinear force reconstruction of stick-slip friction contact of joint interface

WANG Dong', FAN Xuan-hua', ZHANG Zhou-suo’
(1.Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
2.School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A novel method for nonlinear force reconstruction has been developed to reproduce the stick-slip friction contact behav-
iors of joint interface. Nonlinear substructure modeling is employed to simplify the complex jointed structures into the linear sub-
structures and nonlinear joints. An inversion technique has been developed to eliminate the singularity of transfer matrix, extracting
only the transfer relationship between the degree-of-freedoms of nonlinear joints and measuring locations. The harmonic balance
method 1s used to directly apply the measured nonlinear dynamic responses of the linear substructures to reconstruct local hysteresis
nonlinear contact forces of the bolted joint interface. Numerical simulations and experimental investigations of a lap-type bolted
joint beam system have been performed to verify the nonlinear force reconstruction process, and to investigate the effects of stick-
slip friction contact at the bolted joint interface. The good agreement between the comparison results validates the proposed nonlin-
ear force reconstruction method, and the reconstructed nonlinear virtual excitation can be further used to detect the loss of bolt pre-

load effectively.
Key words: nonlinear force reconstruction;preload identification; joint interface ; stick-slip friction

EEEMN: £ AR(1988—), 5, M€, AI#F5E &t . E-mail:king_east@sina.cn.
BIAEE: SRJAPI(1963—) i1, #4Z . E-mail: zzs@mail xjtu.edu.cn.



