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Abstract

Topology optimization is widely accepted as a conceptual desjgn tool for the product design. Since the
resulted layout of the topology optimization is a kind of digital images represented by the density distribution,
the seamless process is required to transform digital images to the CAD model for the practical use. In this
paper, the general process to construct a CAD model is developed to apply for topology images based on
elements. The node density and the morphology technique is adopted to extract boundary contour of the shape
and remove the noise of images through erosion and dilation operation. The proposed method automatically
generates point data sets of the geometric model. The process is integrated with Pro/Engineer, so that the
engineer in practice can directly handle with curves or surface form digital images.
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Fig. 1 Topology Optimization



A g dE

al

X 20028 T DI ZE &

5}t th Hsu(200)PE SUEME 0] 830
’% FZ8 uided old Agde g
fol 1o 7] Wil Fa HE FE3
Al FAH A 34 L AN AFIHLS
&t ot
EEZZ2A oWA2RY AL FE3Ade o
HE A2 AAATL AdEdA FE& Yol Yo
& #siop = Hojgh A& EH
“Checkerboard pattern” ©]2} &+ dHl53 Fy 9
ol EEZA on AN FF ““‘35}7’]‘4 A
A F2EDG JdAHA #32 oA U= Zol A
g7t Bx3e

2 AT BEXE EEZZA olu|X| A #o]o}
2 Az AANE Fed W ZEZX
(Morphology)” 7|& EZ22] o|vjxd &3}
o viER FHY IR FEE AAsT Fo
Hroelg dygyoes wEo & F CAD rde

1

n}b{: -10[1 o)" O)' ﬂ_‘
i 2 otk ot

st AoE XE AAHL AFLE o[FA
ES 733
2. oY F&

21 H¥Ee| e

EZEA oAe 2 AWt BYE AE 8
ol Bgo] Ralfo] glorm 949 WS
ol 8% B¢ AAY AL FE3=H ool
At 53] 849 I717F AAGRA vlsto ’e}

¥ ez AYH Fig 2(b)% Fol d&d 328
ofy a1 FAAAY mlngA &2 FAol Y&
E ot WA Fig. 2(0%t 2ol 2H 2= Ad
€ =9lgto FA4E FE2E AF Bolxl Aol
e s AL WA F gl By mjnse 4F

_4

He 5% ¢ # Aok
A3 Uxs AALE xFgstn Uv 2459
B B go2A A1) Zo] A"
1 &
— ! 1
pnode Niz=l:pe1e ( )
7|4, N AL £88H Qe dE 249
% Jehn it 33 TR dx 228
vhebich

22 HE o|FE
EZ2R ojrjxe) oPAL Aol T BH
YEE ojusFoRH ofFoln

2d54Q Yo e & Ao

524

(a)Topology 1mage (b)Element blnary (c)Node binary
Fig. 2 Topology image conversion
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Fig. 6 Erosion of topology image



Fig. 7 Dilation of topology image
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Fig. 13 Boundary contour of Michell truss
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Fig. 14 Closing image

Fig. 15 CAD model of Michell truss
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5.2 3D Cantilever beam
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Fig. 16 Topology image of 3D Cantilever beam
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Fig. 17 Section contour of 3D cantilever beam

Fig. 18 CAD model of 3D cantilever beam
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