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Simulation of Bolt Locking on overlap plates analysis and verification
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Simulation and Model
Verification of Bolt Jointed
Overlap Plates

Bor-Tsuen Wang® Ting-Wei Wang?
Professor “Graduate Student
Department of Mechanical Engineering

National Pingtung University of Science and

Technology
Pingtung, 91201, Taiwan

Abstract

Bolt jointed structures are frequently seen in
machineries. A proper simulation technique
regarding the bolted joints is desired for
engineering analysis. This work aims to study bolt
jointed overlap plates with different plate lengths
and different tighten forces for applied torques on
the bolts. The finite element (FE) model for the
bolted structure is constructed by using 3D solid
elements for the plates, contact element pairs for
the interface effects between plates, and truss

elements for the bolt with initial strain effect due to
different applied torques on the bolt. Modal
analysis can then be performed on the FE model to
obtain structural modal parameters, including
natural frequencies and mode shapes. Both normal
mode and complex mode analyses are considered
for undamped and damped structures, respectively.
Theoretical modal parameters are compared with
those obtained from experiments and shown very
good agreement. The simulation techniques for the
bolted structures can be well validated for different
applied torques on the bolts. In particular, the
physical parameters of contact pair elements can be
calibrated including contact stiffness as well as
interface damping effect for different bolt jointed
plate conditions. The implementation of structural
damping in FE model is also addressed for both
constant damping ratio and element damping
methods, respectively. The developed analytical
approach in simulating the bolted structures can be
useful for engineering structural analysis, such as
machine tools and bolted assembly machineries.

Keywords: Locking bolts, Overlap plates,
Assembly structures, model validation



