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ABSTRACT

The dynamic compliance minimization technique based on the mode superposition method is often
used to minimize the vibration of a product or part. However, this technique has the disadvantage of
being more computationally expensive than static problems. The long calculation time of this techni-
que is attributed to the increase in the number of modes required for superposition, the number of
iterations to reduce gray-scaled elements, and the number of mesh required to form clear boundaries.
In this study, the possibility of shortening the calculation time is examined using the level set meth-
od and the body fitting method.
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Table 1 Compliance according to the number of modes used in the mode superposition method

No. of mode 100 200 300 500
RDE 1.33x10! 1.92x10"! 2.33x107"! 2.58x107"!
Level set 8.84x10™"2 9.87x10™"2 1.01x10™" 1.00x10™
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Table 2 Comparison of computation time for cantilever model with body fitted mesh

Case Level set Time BFM Time Total [s]
No. of elements (s x times) No. of elements (s X times)
Fig. 5(a) 858 5.61 x 500 - 0 2805
Fig. 5(b) 858 5.61 x 500 1377 8.21 %20 2969.2
Fig. 6(a) 1934 18.67 x 500 - 0 9335
Fig. 6(b) 3452 37.14 x 500 - 0 18570
Table 3 Comparison of compliance for cantilever model
Case Volume Compliance [J]
Fig. 5(a) 0.45 1.05 x 107"
Fig. 5(b) 0.45 9.57 x 1072
Fig. 6(a) 0.48 6.82 x 1072
Fig. 6(b) 0.48 5.12x 10"
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Table 4 Comparison of computation time for L shape model with body fitted mesh
Case Level set Tir_ne BFM Tirpe Total [5]
No. of elements (s X times) No. of elements (s X times)
Fig. 11(a) 1740 3.29 x 500 0 0 1645
Fig. 11(b) 1740 3.29 x 500 3808 10.01 x 20 1845.2
Fig. 11(c) 4640 9.16 x 500 0 0 4580
Fig. 11(d) 7100 14.25 x 500 0 0 7125
Table 5 Comparison of compliance for L shape model
Case Volume Compliance [J]
Fig. 5(a) 0.65 2.35x 10"
Fig. 5(b) 0.65 2.02 x 10"
Fig. 6(a) 0.65 2.19 x 1072
Fig. 6(b) 0.65 2.15x 107"
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