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M echanical CAE in Automotive Design

Yoshio Kojima
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The urgent issues for automobile companies today are how to reduce the time and cost required for developing a new car.
CAE ( Computer Aided Engineering ) has been regarded as an efficient way to solve these issues, and as a numerical experiment
to replace prototypes and experiments. CAE was first introduced to reproduce phenomenathat are elusive in regular experiments.
Now it is even capable of optimizing the design parameters to achieve the desired performances. Moreover, the necessity for
FOA ( First Order Analysis) isunder current discussion. Thisrefersto the CAE that covers processes such as project planning
and grand design, which have not been paid much attention so far. Thisnew CAE is expected to help designers create basic
design and to reduce eventually the entire production time. This paper will briefly overview how CAE has contributed to vehicle

development and address its future applications.
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Fig. 2  Passenger car upper-body and platform.

Table 1 Specifications of Vitz, Platz, Fun-Cargo, Will-Vi and bB"".

Main Spec. Vitz Platz | Fun-Cargo| WiLL-Vi bB
Overal Length  (mm) 3610 4145 3860 3760 3825
Overall Width (mm) 1660 1660 1660 1660 1690
Overal Height  (mm) 1500 1500 1680 1575 1640
Wheelbase (mm) 2370 2370 2500 2370 2500
Tread Width Front (mm) 1450 1450 1440 1450 1450
Rear (mm) 1430 1430 1420 1430 1435
Ground Clearance (mm) 150 150 150 155 165
Interior Length ~ (mm) 1800 1855 1905 1705 1955
Width  (mm) 1380 1380 1370 1385 1375
Height  (mm) 1265 1265 1290 1330 1355
Suq)ensionRFront T _Strgt/Co/il .
. . . . oo ear orsion beam/coi
Fig. 1 Vitz, Platz, Fun-Cargo, Will-Vi and bB"". Deivery year Ja/1999] Aug/1999] Aug/1999]  Jan/2000] Febi2000
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Fig. 3  Outlinesof Vitz, Matz, Fun-Cargo, Will-Vi and bB" .
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Reduction of Iterative cycles by CAE
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Fig.5  Deveopment procedurewith reduced iterative cyclesby CAE.
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Fig.6  Deveopment procedurewith single prototype step.
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Fig. 7  Crash analysis by FHWA/NHTSA National
Crash Analysis Center.
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Fig. 8  Multi-body dynamic analysiswith body FE model.
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Fig. 13 Hierarchical data structure.
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Fig. 15 Static and eigen-value analysis.

Fig. 16 Optimal design of front frames.
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