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Stiffness analysis of bolted flange joint based on

parameterized modeling

JIANG Guoging, LI Jiawen, TANG Guojin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to analyze the effects of geometric parameters on the stiffness of bolted flange joint, a parameterized model of bolted flange

joint was constructed by using PCL ( Patran Command Language) on the platform of software MSC. Patran. The law of the stiffness of bolted flange

joint with the change of geometric parameters was studied, and the sensitivity of geometric parameters was analyzed based on the parameterized

model. The results show that the ratio of the location of hole is the most sensitive factor to the stiffness of bolted flange joint, and the next one is

thickness of upper flange. When the length of upper body is up to a const, the stiffness of bolted flange joint is insensitive to the length of upper

body, and this conclusion can provide a reference to simplify the dynamic model of joint.
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Tab.1 Changeable parameters’ initial values
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Fig.2 Bolted flange joint’s initial

finite element model
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Fig. 1 Bolted flange joint's initial

geometrical model (no bolt)
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Fig.3  Displacement fringe of the joint under 2kN tensile force
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Fig.4 Contact status of the upper flange
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Fig.5 1/4 fundamental geometrical model
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Fig.6 Stiffness variation with D3
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Fig.8 Stiffness variation with h2
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Sensitivity of stiffness with different parameters
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