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Abstract: To study the rationality and feasibility of the continuum structure topology optimization model

an improved minimum weight with a displacement constraint ( MWDC) model by using exponential
function was studied which was based on the independent continuous mapping ( ICM) method. A new
topology optimization model for the problem of planar continuum structure with independent continuous
variables and displacement constraints was established and solved. At the same time a calculator
program was developed and compiled based on the MATLAB in accordance with the new method. In
addition four typical numerical examples were adopted to verify the presented method. The topological
results by taking advantage of MCVC model MWDC model and improved MWDC model were compared
with the view of structural mass and iterative numbers. Numerical results show that there is obvious
advantage to solve the problem of planar continuum structure topology optimization with the improved

MWDC optimization model in terms of calculation efficiency.
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MWDC
1 2
32 mm x20 mm X 1 mm F=1N
E, =1.0 MPa wn=0.3.
2
.
Yr 3
2 Fig.3 Massiterative curve for cantilever beam structure

Fig.2 Diagram of cantilever beam structure

MCVC N MWDC

MWDC 3

3.4

1
Table 1 Plane continuum structure topology optimization

results for cantilever beam

MCVC MWDC

15 10

MWDC

Top99(32 20 Topl20(32 20  Topl20(32 20

0.43.0 1.2 57.353.012) 57.353.01.2)
/ 57.35 57.35
mm
/ 250. 89 255. 81 238.07
kg
71 70 35
MCVC N
MWDC MWDC 3
MCVC MWDC
MWDC
MCVC
MWDC 5.11% 6.93%.

4
Fig.4 Displacement iterative curve for cantilever

beam structure

70.35 MWDC
MCVC MWDC
50.70%  50.00%
2 5
45 mm x 30 mm x 1| mm F=1N
E, =1.0 MPa u=0.3
1/3 1/2
1/3.
5

Fig.5 Diagram of cantilever beam structure with a hole

MCVC N MWDC

MWDC 3

6.7
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2
Table 2 Plane continuum structure topology optimization

results for cantilever beam with a hole

MCVC MWDC
15 10 MWDC
Top99(45 30 Topl20(45 30  Topl20(45 30
0.53.0 1.5) 60 3.0 1.5) 60 3.0 1.5)
/ 60. 00 60. 00
mm
/ 633.25 673.29 620. 09
kg
34 51 11
6
Fig.6 Mass iterative curve for cantilever beam
structure with a hole
7

Fig.7 Displacement iterative curve for cantilever

beam structure with a hole

MCVC N

MWDC MWDC 3

MWDC
MCVC MWDC
2.08% 7.90%. 3
34.51.11
MWDC MCVC

MWDC

3

8 . 80 mm x50 mm x 1 mm
F =9 kN E, =1.0 MPa o=

0. 3.

8

Fig.8 Diagram of cantilever beam structure with a load

at the middle of right eadge

MCVC N MWDC
MWDC 3
3
9.10 3
MWDC
3

Table 3 Plane continuum structure topology optimization
results for cantilever beam with a load at the

middle of right eadge

MCVC

15

MWDC

10

MWDC

Top99( 80 50
0.53.0 1.5)

/ 1966. 02
kg

78

Topl20( 80 50
0.353.0 1.5)

0.35

1990. 17

68

Topl20( 80 50
0.35 1.9 1.5)

1926. 08

12
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4 MBB
Table 4 Plane continuum structure topology optimization
for MBB beam and the number of iterations
MCVC MWDC
MWDC
Top99(60 20  Topl20(60 20  Topl20( 60 20
0.53.0 1.5) 203.30 3.0 1.5) 203.30 3.0 1.5)
’ 22N DN\ PN
Fig.9 Mass iterative curve for cantilever beam structure
with a load at the middle of right eadge
/ 203. 30 mm 203. 30 mm
mm
/ 582.57 599. 15 606. 23
kg
94 121 18
10
Fig. 10  Displacement iterative curve for cantilever beam
structure with a load at the middle of right eadge
4 MBB 11
60 mm x 20 mm x 1 mm F=1
N E, =1.0 MPa pn=0.3. 12 MBB
Fig. 12 Mass iterative curve for MBB plane beam structure
4
1) MWDC
MCVC
MWDC
MWDC
11 MBB
Fig. 11 Diagram of MBB beam structure 2) MWDC
MCVC
MCVC . MWDC MWDC
MWDC 3
4 3)
12 MWDC MCVC
MWDC MCVC MWDC

MWDC
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