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The Lightweight Optimization of Cross Car Beam

Feng Diyao’, Liu xuegiang?
Tongji University Automotive Studies, Shanghai, China, 201804

Abstract:As one of the most popular automotive technology, lightweight draws more and more attention to
automotive industry. This paper conducts a lightweight analysis taking the cross car beam (CCB) for an
example. Using Optistruct toolbox, the variable is the thickness of every component, the object is the total
mass of cross car beam, and the constraint is the 1st mode of CCB stiffness and crashworthiness. The total
mass of original structure was 9.356kg, after optimization, the total mass of new structure was 3.5kg,
decreased by 63%, and the 1st mode of CCB stiffness and crashworthiness all met the requirement.
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Figure 1. Technical route
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Figure 2. Instrument version beam assembly
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Table 1 The thickness of the bracket and beam
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Figure 3. Version of the finite element model of beam assembly
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Figure 4. Meter version beam assembly constraints Figure 5. first order bending modal vibration mode
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Figure 5. first order bending modal vibration mode Figure 6. Static strength load
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Figure 7. Static strength performance instrument version Figure 8. Instrument version beam assembly stress distribution
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Figure 9. Simplified model after calibrationFigure 10. Simplified model acceleration
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Figure 11. Instrument version of beam steering Figure 12. Quality optimization iteration curve
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Figure 13 .First order frequency curve optimization iteration Figure 14 .Steering column top vertical displacement
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Table 2 Iteration result

R2BRER

IEAR B (kg) hr# (mm) B (H2
0 9.40 0.79 71.65

2 4.70 1.99 44.86
3 4.10 2.00 43.96
4 3.90 2.05 40.62
5 3.80 2.08 40.60
6 3.60 213 40.57
7 3.50 213 40.50

9 4.30 1.70 44.96
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Figure 15. The optimized instrument version of crossbeam sssembly parts thickness
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Table 3 The thickness of bracket and beam
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Figure 16. The invasion of optimized instrument version of steering whell assembly
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