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Establishment of Fuel Sloshing Evaluation Technique
Upon Crash and its Application to the Development
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Summary

It is our challenge to develop and provide vehicles that satisfy both “driving pleasure” and “outstanding
environmental and safety performance” for all customers. By actively employing CAE (Computer Aided
Engineering) techniques in our crash safety development, we efficiently develop body structures that
simultaneously achieve safety performance and weight reduction. In recent years, CAE techniques are
expanding their scope of applications to multiphysics fields, and we have newly developed an evaluation
technique of fuel sloshing in fuel tanks, and applied it for our next-generation vehicle development. With
this technique, we not only improved development efficiency by replacing the conventional prototype

verification process with early-stage verification process, but also developed fuel-leakage prevention

structure by implementing CAE process in the early-development stage.
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Fig. 5 Liquid Sloshing Motions in Rigid Tank
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Fig. 6 Fuel Tank Deformation Upon Crash
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Fig. 7 Comparison of Tracer Particle Paths
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(a) Top view (b) Side view

Fig. 8 Configuration of Rigid Tank Sled Test
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Fig. 9 Liquid Sloshing Motion at 40ms
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(a) Inside of The Tank (b) Baffle Plates

Fig. 11 Configuration of Rigid Tank Sled Test
with Baffle Plates
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Fig. 12 Liquid Sloshing Motion at 40ms
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Fig. 14 Grid Lines for 3-D Measurement
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Fig. 15 Comparison of Deformed Fuel Tank Shapes
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Fig. 16 Acceleration at Bottom of Fuel Tank
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