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In this paper, the importance of density update in density-based topology optimization is

described. In density-based topology optimization, the optimality criteria method is gen-

erally employed. However, this method has arbitrary parameters, which are the weighting

factor and the move-limit. These parameters are difficult for engineers to understand

because they are parameters employed in numerical calculations. Thus, we performed

the topology optimization analysis using a modified optimality criteria method where the

weighting factor is not required. The need for update parameters, which are the weighting

factor and move-limit, is demonstrated through numerical simulation for several example

problems.
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Fig. 2: Symmetrical model of simple sup-

ported beam.

Table 1: Calculation conditions for topology

optimziation based on the density method.

Number of elements 2400
Number of nodes 2501
Initial density average, pg 0.5,0.3

Penalization parameter, p 3.0
Filter radius for sensitivity filter 1.5

Convergence criterion, & 1.0 x 1074
Maximum number of iterations, k,qz 200

Young’s modulus, Fy [Pa] 1.0 x 108
Poisson ratio, v 0.3

Table 2: Conditions for numerical example.

Case No. Update method n S
Case 1 OC method 0.75 | 0.005
Case 2 | Modified OC method — 0.005
Case 3 OC method 0.75 | 1.00
Case 4 | Modified OC method — 1.00
Case 5 OC method 0.25 | 1.00
Case 6 OC method 0.125 | 1.00
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(b) Case 2.
Fig.3: Density distribution at convergence for
cantilever beam model (when movelimit ¢ =

0.005).
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Number of iteration, k

Fig. 4: History of normalized performance
functions for cantilever beam model in Cases

1 and 2.

(b) Case 2.

Fig.5: Density distribution at convergence for
symmetrical model of simple supported beam

(when movelimit ¢ = 0.005).
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Fig. 6: History of normalized performance
functions for symmetrical model of simple

supported beam in Cases 1 and 2.
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Case 6.

(d)

Fig. 10: Density distribution at convergence

supported

for symmetrical model of simple

beam (when movelimit ¢ = 1.00).
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Fig.9: Density distribution at convergence for

cantilever beam model (when movelimit ¢

1.00).
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Fig. 13: History of normalized performance
functions for cantilever beam model in Cases
1, 4, 5, and 7 (when penalization parameter

p=2.0).
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Fig. 15: Density distribution at convergence
for cantilever beam model (when penalization

parameter p = 2.0).
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(d) Case 7.

Fig. 16: Density distribution at convergence
for symmetrical model of simple supported

beam (when penalization parameter p = 2.0).
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