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Abstract;: The design of porous structure is one of the main factors that affect performance. It is
an important way to reduce the material mass by optimizing porous structure. Static mechanics
simulation is used to analyze the change rules of different plate inner structures. Israel Objet
Eden250 stereo lithography apparatus is used to solidify different structures of Vero White
photosensitive resin, AG-Xplus electronic universal testing machine is used to test the compressive
properties of samples, and the simulation results are compared as well. The results show that the
compressive strength of porous structure reduces with the increase of porosity, and the value of
different structures is in the range of 15 ~ 70 MPa. The honeycomb structure has a better
performance than the hexahedron structure, and the hexahedron structure has a better than the
octahedron structure. The results are basically consistent with the theoretical results, which
provide a theoretical and experimental basis for the successful application of porous structure in the
additive manufacturing.
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Model parameters and simulation results of different porous structures

Table 1
ZALEAR EEDIR
FLEEAR 40. 8% 36. 6%
Ik EHIE [31Fj7
fL42/mm 4 4
4%/ mm 2 2
KR/ mm’ 5818
. .’
o KEFRUN 71/ MPa 65. 05 63. 025
e KRR 0. 059 0. 057
B REHETE/mm 0.893 7 0.8338

HIEVAVIIEEN NSVANTATEN
74. 1% 72.7% 76.2% 80. 5%
EJTE 7 EJTE B¢
4 4 4 4
2 2 2 2

160. 97 205. 53
0. 148 0. 188
3.8187 4.8797 11. 341 18. 924
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Fig. 1 Comparison of mechanical properties of three porous structures
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Fig. 2 Relationship between mechanical properties and porosity by ANSYS
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bR R PERIE DinE RRIRE
MPa % MPa MPa T

50 ~60 10 ~25 2000 ~3000 75 ~110 50 ~60
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Fig. 4 Specimens of stereo lithography apparatus
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Fig. 5 Stress-strain curve of the alveolate specimen
with 25% porosity
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Fig. 6 Compressive strength-porosity curve of
honeycomb porous structures

70
by -1i]
601 u A
< 507
s
;%40 r
]:El 30+
® 20t
10 | |—l
0
BEER EAHEE ENEE

E7 ZMAREHEZAEHNEEREILLE
Fig. 7 Compressive strength of three different porous

structures
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