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A concept model for the dynamical analysis of vehicle wheelhouse in the early
stage of design
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Nowadays the Computer Aided Engineering (CAE) technique is widely used for improving Noise
Received 19 September 2015 Vibration Harshness (NVH) performance of vehicles. High complexities in the Body In White (BIW) of
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: : vehicles lead the developed CAE models to become complex by which the optimization process will
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become very hard. Concept modeling could be a suitable replacement to overcome the mentioned
limitations. Dynamic characteristics such as natural frequencies and mode shapes could be studied in

Keywords:

Concept Model the early phase of design with very low amount of calculations with the concept model. For this
Advanced Model purpose, a developed concept model has been presented for the wheelhouse. The developed concept
Natural Frequency and Mode Shape model uses approximated equivalent beam elements to model the beam like and panels of the structures.

Experimental Analysis

Also, the experimental test and numerical model have been utilized for the validation of the developed
Enhance NVH Performance

concept model. Two criteria of natural frequencies and corresponding mode shapes have been
considered as the measure of validation. The results showed good correlation with corresponding
advanced CAE models as well as experimental tests in low frequency range. The results showed that the
developed concept model in this research is a powerful and effective tool to enhance and optimize the
NVH performance of the vehicle in the early stage of design.
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Fig. 5 A concept model for the front rail (a) before simplification (b)
after simplification
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Table 5 Comparison of dynamic properties for advanced model
and conceptual model for the 4 first mode
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Table 4 Comparison of dynamic properties for advanced mode
and experimental model for the 4 first mode
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0.98 21 23.8 23
0.76 85 38.6 42.2
0.82 6.5 50 535
0.81 38 76 731
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Fig. 7 Comparison of the first four modes of advanced model and concept model (a) the first mode shape of concept model (b) the
first mode shape of advanced model (c) the second mode shape of concept model (d) the second mode shape of advanced model ()
the third mode shape of concept model (f) the third mode shape of advanced model (g) the forth mode shape of concept model (h) the
forth mode shape of advanced model
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