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Vibration Analysis Modeling Techniques for Improvement of Deck Vibration Resistance Performance
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With the spread of 3-dimensional CAD (computer aided design) in recent years, product development utilizing
simulation is becoming commonplace. In the field of stress (strength) analysis in particular, it has become a regular

design tool, and at our company it has been incorporated into product design for parts such as brackets and decks,
with the designers themselves verifying their designs via simulation as they work.

Our company specializes in in-vehicle article and its designs have to take full account of the vibration to which
that article will be subjected by the vehicle. Traditionally this was dealt with by a process of trial-and-error using
actual article, but in future vibration analysis techniques utilizing CAE (computer aided engineering) will be
important for this purpose.

Especially for units such as CD decks which are composed of complex combinations of large numbers of
mechanical parts, analysis that correlates with the actual article is not possible unless the combinations of the indi-
vidual parts are accurately modeled including damping of vibrational forces.

This paper reports on sophisticated modeling techniques that are necessary to implement accurate vibration
analysis.
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Fig.1 Elements of a tetrahedron
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Fig.2 Procedure for element selection
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Fig.4 Graph plotting number of elements versus analysis time
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Fig.5 3-D CAD model
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Fig.6 Suspension of actual article
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Fig.7 Simplified 3-D CAD model of PU
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Fig.13 Axle beam element model
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Fig.14 Neutral plane surface model
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Fig.15 Shell element split model
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Fig.16 Joining of rigid beam elements
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Fig.19 Model for analysis using large mass method
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Fig.22 Displacement measurement positions
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Fig.23 Displacement difference graph
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Fig.28 Vibration resistance performance graph for item with
improved vibration resistance construction
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Fig.29 Efficacy of employment of vibration analysis
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