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Abstract

Finite element analysis (FEA) has been widely
adopted for product design in industrial applications.
The verification and validation (V & V) of FE model
is a crucial and important issue. This work applies

experimental modal analysis (EMA) to perform model
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verification on the assembly structures that consists
of seven individual components. The principle and
procedure in carrying out model verification is presented.
Firstly, each component is validated by examining modal
parameters obtained from both EMA and FEA. The bolt-
jointed sub-assembly structure is then constructed and
validated for the effectiveness of FE model. The final
assembly structure that composes oblique blocks for tight
fits and bolted conditions is considered. Results show
the finite element models of the assembly structures in
different assembly stages for simulating the bolted joints
and tight fits with oblique blocks can be well validated.
The finite element modeling techniques are effective in
simulating the typical assembly structure for a machine
tool. This work lays out the model verification concept
and provides the case study on a complex assembly
structure with multiple components. The analytical
techniques as well as the experimental approaches can be

useful and applied to other industrial applications.

Keywords: Finite Element Analysis (FEA),
Experimental Modal Analysis (EMA),
Model Verification, Bolt-Jointed Structure,
Oblique Block Tight Fit, Verification and
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