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Analysis and Validation on Normal Connection Dynamic Stiffness of
Bolted Joint Interface Ensemble

TIAN Hongliang, ZHAO Chunhua, ZHU Dalin, QIN Hongling, LIU Furong, LIU Xianming
(College of Mechanical and Material Engineering, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract; The analytic expression for the normal connection dynamic stiffness of whole bolted
joint interface was deduced using a modified two-variable Weierstrass-Mandelbrot function.
Theoretical and experimental methods to identify the fractal dimension and fractal roughness of
the joint interface were presented with the structure function for the equivalent surface. A beam-
rail joint interface was selected as a research object at the pentahedral machining center of a wind
turbine, and experimental modes of test specimen were viewed as reference. The theoretical
solution to the normal connection dynamic stiffness of the bolted joint interface ensemble was
validated by the correlative analysis of analogous vibration shape and the quantitative comparison
of natural frequencies. The theoretical vibration shapes agree with the experimental ones. The
relative deviation of the theoretical natural frequencies from the experimental results is from
—4.3 % t0 5.1 Y.
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