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DYNAMIC ANALYSIS OF AUTOMOTIVE GAGE PANEL

Alexander .Ianushe\-‘sliis'(*), Anatoly Melnikovs®, Anita Gerina-Ancane’, Janis Janusevskis®
““nstitute of Mechanie, Riga Technical University, Riga, Latvia
'Ecole Nationale Superieurc des Mines de Saint-Etienne, Saint-Etienne,

I'rance
Email: janush@latnet. Iy

ABSTRACT

fitial design of mechanical products nowad

ays extensively utilizes simulation models which
allow fast design procedure. In this work

automotive gage panel (GP) ig designed based on
Finite Element Model (FEM). The stationary and transient behaviors of the gage panel under
dynamic excitations as well as stress distribution under static
Dynamic behavior of the gage panel is obtained by solution of the full FEM models in case of
random excitations as well as polvharmonic loading. The results of numerical experiments are
used for metamodel based GP frame bracket shape optimization,

loading are investi gated,

INTRODUCTION
Always actual is a problem of safe and environment
development which has high functional properties
\utomotive gage panels must meet many
‘ppropriate styling

ally friendly engineering object
» altractive style and competitive price,
O11) starting with
aracleristics such as stiffness,
levels under different loading conditions,
ork mechanical design of automotive GP is

requirements (Janushevskis, 2
and precisely measurable functional ch
eight, accuracy, stress and deformation
izenlrequencies, ete. In this w discussed.

Fig.2 - Frontal and back view of meshed GP model

® Fig. 1 we can see the initial 3D model of GP d
del (~360000 DOF) is shown in fig. 2. It is used for FEM analysis to evaluate different
“=sponses of the GP; maximal von Mises stress in material from impact loading; maximal
“splacements and accelerations at characteristic points of GP in stationary and transient
cration processes due to polyharmonic excitations as well as dispersions of appropriate
crational characteristics in case of random excitations; natural frequencies of the GP; and

esign for a passenger car. The meshed 3D

2 05 Mechanical Design and Product Development 703




15" International Conference on Experimental Mechanics

finally the carbon footprint and other environmental im
lifecycle.

RESULTS AND CONCLUSIONS

The initial results of dynamic analysis of the GP are presented. The re

at characteristic points of GP

significant resonance on fundamental frequency (
displacements and accelerations, The obt
polynomial (Auzins, 2007), kriging (J
2003).

anusevskis, 2010))

Fraquency cure

(a) (h)

5
£
.l

| anam
" f

S i

Nty 16797

(a)

Fig.4 - Harmonic analysis of G
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77 Hz) that causes excessive vertical
ained results are used for the metamodel based (loca

GP shape optimization (Bendsoe.
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About the Book

~ Engineering practice in general and mechanical design in particular are basically exercises of
 creativity, triggéred by specific needs. Different tools are available to optimize any engineering

solution; from which Experimental Mechanics has always played a most prominent role. It is
related to such diverse disciplines as physical and mechanical sciences, engineering

' '_.(_m_e;_:han'iqal-,._.aerohaut'isal,'Ci\ki], automotive, nuclear, etc.), materials, glectronics,_'medicine and

biology, and uses experimental methodologies to test and evaluate the behaviour and
performance of all kinds of ma’seriai_s, structures and mechanical systems. Quality control,
' ctive testing of materials and comp
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onents, analysis of






