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Fig.1 Design of a 2D structure. (a) The admissible design
domain, boundary conditions (b) Half of the original design

domain used as design model according to symmetry
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Table 1 Optimal results for different volume fractions

Actual volume

Volume fraction T Objective z* Topology plot
fraction
[ |
0.5 0.18 26.32 0.92 s i R e e B
i
T
........... HEEE
I
0.8 0.18 2631 0.92 i

x2 MRS tE—E, FRENEFTHRLER
Table 2 Optimal results for different penalty factors

Actual volume

q . Objective x* Topology plot
fraction
I 1T
il 1
& 1
1
2.0 0.18 35.94 0.85
} it
5.0 0.18 26.32 0.92

10.0 0.34 65.49 0.99

20.0 0.50 135.87 0.99
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BN, @R ETIE TSR, XEEEES AT R RIOA R, ERERIET q=
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B 2 RAMP % BEiEEEA (1) ¢ = 2.0, (2) ¢ = 5.0, (3)
q=10.0, (4) ¢ = 20.0

Fig.2 RAMP material model with penalty factors (1) ¢ = 2.0,
(2) g= 5.0, (3) ¢ = 10.0, (4) ¢ = 20.0

20.0, g ko oA 0.3 G OLT, DLfb)E B 454 5¢

Prfhkartt, BARE, o (DA RAHFMNE IR 3 fros. 45
REFEY, = RAMP J7 ¥ BT 7 HCE) 20.0
i, HE AR T RS LA R AR B 2
HAH AR

DR R A SC | K R 3w 5 RAMP J7 95254 Sig-
mund R I8 BOR K KM SR SEAT LB SR AE
FORME S L — 5, g 20 31H 5.0, 10.0 F1 20.0 KIHE4L
JE KIS SEBRR S, BARE, o LRI HNE
FAPR. FHE, 3 q REKRE 200 8, AHRY
WARMAR, HRMESE 2 F ¢=20.0 KFR
R, [ 0/1 LR B W] B A 0~ 2 0% d 9B T
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Table 3 Optimal results for penalty factor equal to 20.0 and volume fraction equal to 0.3

Actual volume

Volume fraction L.
fraction

Objective

x Topology plot

0.3 55.91

0.99

F4 fEMBHES K, FREHEFTH (RAMP+Sigmund #E3i8) REHRLER
Table 4 Optimal results for different penalty factors using the RAMP material model combined

with the sensitivity filtering

Actual volume

q o Objective z* Topology plot
fraction
e
5.0 0.044 15.17 0.10
10.0 0.41 92.47 0.89
20.0 0.50 136.91 0.93
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TOPOLOGY OPTIMIZATION OF CONTINUUM STRUCTURES
SUBJECTED TO SELF WEIGHT LOADS"

Zhang Hui Liu Shutian? Zhang Xiong
(State Key Laboratory of Structural Analysis for Industrial Equipments, Department of Engineering Mechanics,
Dalian University of Technology, Dalian 116024, China)

Abstract The topology optimization of continuum structures with self weight loads is investigated in this
paper. Such difficulties as non-monotonous behavior of the compliance, inactive volume constraint of the optimal
topology and the parasitic effect of low density regions are often arisen in topology optimization problems with
self weight loads. Solution strategies based on the RAMP material model and the mean sensitivity filtering
technique are proposed to get rid of the difficulties and MMA code is used to solve the optimization problem.
The influence of penalty factors of the RAMP model on the optimal topology results is investigated. Research
results show that the material resource constraint turn to active when the penalty factor is set to an appropriate
value (for example, 20.0). In addition, compared with the sensitivity filtering suggested by Sigmund, discrete

0/1 design can be obtained by the mean sensitivity filtering technique.

Key words topology optimization, continuum structure, self weight, RAMP, sensitivity filtering
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