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Fig. 1 Schematic diagram of joint
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Fig.2 Loading and displacement of mechanical joint
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Fig.4 Contact of two rough surfaces in mechanical joint
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Fig.5 Test of bolted structure
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Fig.6 Test of the bolted structure
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Fig.7 Calculating and experimental solution of Z direction deflection of test points
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Establishment and Experiment of Mechanical Joint

Equivalent Material Properties

Shi Kun Song Li  Shi Junping
(School of Mechanical and Precise Instrument Engineering, Xi’ an University of Technology, Xi’ an 710048, China)

Abstract: In order to improve the commonality of research findings in the mechanical joint properties,
the equivalent material properties of the mechanical joints were proposed. Based on GW contact model
and Hertz-Mindilin contact theory, the Young’ s modulus and the Poisson’ s ratio of the equivalent
material properties were deduced by the stiffness per unit area in the joint, which was obtained by the
experiment. A bolted structure was taken as the example. The deformation of the structure was measured
and analyzed under the different loads, which including the deformation of the structure’s joints. The
comparison between the results of calculation and experiment validated the feasibility and effectiveness of
the equivalent materical properties of the mechanical joints.

Key words: Joint Equivalent material properties GW contact model



