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Abstract Digital light process (DLP) forming method has the high forming speed and accuracy characteristics, and can be
better used for the preparation of tiny size structures. Therefore, in this study, a new 3D porous lattice structure obtained by
artificial topology-optimized square lattice as a single cell and spatial 3D equally spaced array of the single cell was designed.
Then a flexible and elastic photosensitive resin by using DLP forming method for preparation experiments was carried out. The
influence of DLP printing on the formation of the lattice structure and the forming effect were investigated. The tensile mechanical
properties of all samples of complete structure without siltation were studied. The results show that the new porous structure
prepared by DLP printing has clear internal pores and good connectivity in which the porosity reached more than 80%, and the
elongation at break is also above 85.6%, among which the tensile toughness of lattice structure 3 is the largest and its
comprehensive tensile properties are the best. The structure can be widely used in skin tissue engineering scaffolds, flexible
electrodes, fragile product clamping fixtures, etc.
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Fig. 1 Light-curing molding equipment

R T ARBUZ IR G B 1 25 M R S 8, AR SR
1SO 31672014 ARAESEAT 1 0 2 HLBI4E e 1A Hlhr
it (B 2)  HZ pr B R 1) RO aim AL A 4351k
75 mm 120 mm*, SRH QJ211S H L FJ7 g b1 R 56
HLCH KM s S8 5 kN, S 86 3 Bl 0.01 ~
300 mm/min ;K5 BE 25 9% 0 0.5 2 A RSP 23 18] N
500 mm) #EAT 5 YRR AR ST, (AR RIS, X
T3 e R IR B AR AT A 55 R ORS E  EH B A
M R BT 0L & — s WML shik 22, SFEOZ M BE S
LA AN 22 3 A T AR B oo i 4 T AR B 1, T
MR R Ger, Bl — e AMEE I T IE S5 BB IR 1
- AR, AT (1) A (2) TR R AR A5
GRS R,,, F24 LA e, BEMTEE G5 (3) Fisk
(4)RFpFLESZN ST R, MR &, RIGLHIH

Xt I A I A3 - I AR 2%, A& 3 B
L

1=75

0 >
>

K2 hrider
Fig.2 Tensile sample
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Tab.1 Test results of tensile samples

e . PR
. UA
55 pomse o VI of
Numb Fractur Tensile strength lastici
umber nfclule R, /MPa elasticity
strain rate E/MPa
i 142 1.82 0.97
Sample 1
A 2
Sample 2 1.40 1.75 0.93
k3
Sample 3 1. 56 1.90 0.92
iR 4
Sample 4 1.47 1. 66 0.94
Wk S
Sample 5 1.52 1.79 0.96
T 1. 47+0. 06 1.78+0. 09 0.94+0. 02

Average value
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Fig. 4 3D porous lattice structure
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Fig.5 Formed effect results
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Tab.4 Parameters of tensile properties

FRRLER 1 SRS 2 SRS 3
Lattice Lattice Lattice
structure 1 structure 2 structure 3
hr it
Tensile 0. 120+0. 000 21 0. 154+0.000 14 0.319+0. 000 12
modulus/MPa
W45 7
Breaking 0.049+0. 000 08 0.062+0.000 05 0.097+0.000 03
strength/MPa
AR AR
Effective 41.0+3.7 40.1+4. 1 30.4+2.3
elongation/ %
ST ON il
Maximum 96. 8+6. 2 116.0+3.9 85.6+2.7

elongation/ %
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Tab.5 Calculation of tensile property parameters for three lattice structures

R RN
Maximum node force F/N

PR AESSUNTALT T B
Overall tensile modulus of structure E/MPa
A 125 A
SRR 1 PRRE) P
Lattice structure 1 36 /(L/Z)Z Jra(z)
14k 125 B
RS 2 £ =125, [1 _ 0 ]
Lattice structure 2 36

V(L/2)? +b?

125K(C, =Cyy) +/CF =&
FHELE Y 3 = 18C, ’
Lattice structure 3 125

oKL -2./cT = -¢,)

AO]
F=2KkL|1-— 2%
(L/2)% +ad
B
F = 2KL [1 —$]
V(L/2)% +b?

o 4K(C, —Cy)) +/CT =

C,

BOI

B S b IR by — b = V2b [1 o Bu
V(L/2)% +b?
Note; In Table 5, b is the solution of equation by —b = +2b [1 -

Coic
Cp) ,andc = 2¢y — 20
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F oy >F s >F oo o L BRI E 5
RIS F 2Z B IEASE, B KR 5 2k i i
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FRFHE RPN, ANREA S TE 25 AR 5 B AR A B 4 %
R —ANRIZR T XX P 2 i TR 6 5

*6 "MaAREMNAEENERTRANITEE
Tab. 6 Calculated values of tensile modulus and maximum

nodal force for three lattice structures

S LR AR A BRI
Overall tensile modulus Maximum node
of the structure E/MPa force F/N
5 4t
SAFFERA 1 2.52K 1.451K
Lattice structure 1
b ok
SFEEH 2 3.21K 1. 85K
Lattice structure 2
5 4t
SARFEH 3 4. 12K 2.37K
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