5540 &5 4 1) MU BT S5 Vol. 40 No.4
2024 48 H Machine Design and Research AUG. ,2024

G 1006-2343 (2024) 04-001-06

BT 0wt mm 45 L &

MERC, T, TBE, KRR, UET
(1. ¥ ERZER KELFEENMREG WEFAE T, KE 130033,
E-mail ; zhaoqiangwei2l @ mails. ucas. ac. cn; 2. F E A K A%, E  100049)

B OB EATREAROEREH AT T, 2B BB IBENILE AR TR IR
S AR AT K, AT PR AT R ) f SRR P AT B %, T B3Rt A0 AL, AR B S a0 B SE T 5 R b
S AR AR R LR SR R Bk B A AR BRI 36 B R SR AR RUL SIS e A e B, B
ARl AR AR e R SRR I R AR PRI F AR BB S E MG S R AR,
Sh 2 TARACEAZ F T 4t L9 IK By Ao 3R R B R AR R S A, 383 KPR R 3R 5 O 4 2 A SR AR AR b B, i
AR AACIT AL, FTIR T i 2E A B] COMSOL 4 o | Sl s JUAN A S B 9A T FAR 7 sk sy A ke, 45 R
FU P AR T e 5 AT R4 2 S B SRS P, BRARARSE M B

KR HRIMUL B BEMETS ST AL sh iR TS

HESES: THI22 SCHRARIAES . A

DOI:10.13952/j.cnki jofmdr.2024.0133

Topology Optimization for Structural Fundamental
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Abstract: The phenomenon of localized modes often occurs in the traditional topology optimization for structural
fundamental frequency based on the density method. In this paper, the solid material region is extracted according to
the solid material threshold, and finite element analysis is limited to the solid material to avoid the appearance of
localized modes. The virtual boundary of the solid material is extended by the expansion operator of graphics; the
sensitivity of the solid material is extended to the virtual boundary by the filter; and the reproduction of the removed
material is realized according to the sensitivity. The dynamic design domain is composed of solid material and virtual
boundary, and the design domain and finite element model are reconstructed dynamically according to the background
grid information in the iterative process. In addition, unstable structures such as islands and non-manifold points that
may appear in the optimization process are identified and removed from the solid material by fire-burning method to
stabilize the optimization process. The proposed method is integrated into the COMSOL software, and several numerical
examples demonstrate the effectiveness of the proposed method. The results show that the proposed method can
effectively avoid the localized modes and obtain a stable convergence solution.
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