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Abstract: As an emerging rapid manufacturing technology, 3D printing has received great attention from many fields such
as biomedicine, aerospace and intelligent devices due to its unique manufacturing advantages. 3D printing is based on the
principle of layer-by-layer stacking of materials ; using a computer-designed three-dimensional model as a blueprint, and then
performing heating and melting, laser sintering or light curing to stack materials layer-by-layer to form the desired solid
parts. Among them, photo-curing 3D printing is one of the most important 3D printing methods, demonstrating advantages in
high resolution and high efficiency. Herein, we summarize the latest research progress of photo-curing 3D printing polymer
materials. The bionic materials, hydrogel materials, porous materials, polymer-derived ceramic materials for 3D printing are
summarized , while functional polymers with electrically/thermally conductivity, shape memory, self-healing and recycling a-

bility are also generalized. Finally, the future perspective

for photo-curing 3D printing polymer materials is discussed.

R B : 2021-05-13 Key words: photo-curing; 3D printing; polymer materials;

E¢WA.: FEEHEANIRITRITH (2018YFB0406800) ; [H% functionalization
H R L 4 R BH I F (51733008 ) 5 HFREBE ATV
1 330 ¥ B 5 H ( QYZDBSSW-SLH025)

E—EE. otik, B, 199244, AR 1 B =

BiMESE: B 7, B, 1978 4%, A5G, M4 TIm,
Email: zhaoning@ iccas. ac. cn 3D j:]*Elj’ Bj‘fﬁ(i*ﬁfﬁﬂﬁ, %—ﬁ%ﬁ%ﬁg‘mﬁmﬁ/;&
thoW, W 1961 AEAE, HRE, R S, R, ZRTHEYBEY | SR, B 6E e 1551 2 U
Email; jxu@ iccas. ac. cn AR B 3D FTERJE 56 T s il . Ot be 4 ok

DOI. 10.7502/j. issn. 1674-3962. 202105014 S B Ak 207 208 bR 2 HE R R R , AL BV



18

AOLIKAE : JLRIE 3D STENR S IR BT 2 i 69

il & A g T 05 2k LA S B A &2 2 24 . A U Jr =X
RORTE, 3D FTERH AR ] 4 A ml T A A IE (fused deposi-
tion modeling, FDM) . H %8 /K F 5 (direct ink writing,
DIW) . 371K Y6 %) ( stereo lithography appearance, SLA) .
A PR (digital light processing, DLP) . EHMEREOG
$e4t (selective laser sintering, SLS) Lelé7] B A MR RLE
DS 3D ATENHEAR P A3 T4y R o
BETOCH AR AOEE1E 3D TENE AR 3D FTERF AR 1 H
Wirmz—, BARUEAERE S | STERCR S S0, B
BESTELAIOK | WROKREE AR ZERHIAGFTEN ™ 3T
FALBUE R, A @ikl T — R 5646 3D 47
B, SEEE T iR RRE, KEERCH R Z LM R, R
B YA EARLSE Z R AR FTED, Wil d 7 B
S S BRRIEZ, ABE . ATIRSEIRERIA L,
TR TR | LI | AR NS 2 S C 1838
N . A SO EA B Ak 3D $TEN IR G Wk kB
Ui fb st e, JEXTIHR Uy Mk AT R

2 StEML 3D FTENREWH

SR 3D FTERH AR (R P & J ST T Dl R 2
TR EE 1) = 4 5 7245 sl i, (H5S %4k 3D %
B R RE MR R R ARS8 B e S kL,
FACA R B YIRE s — , B RDG RN IR A B TT & KA B
FEEFTOM R F 2, 5 FT BN R B 5 58 B
HE— B HESEEL 3D ITENF AR B & R,

2.1 {hsEHre

KARZTEKE K ERSHEL, BRTHFZA
IR SRR B 2L WA Bt LA W ik i AR 1Y)
LV NTE T, RS T TR B SRR A R, X AL
B RBAR A D5 A AR D AR AR E AT A4 2
K2, —RRmMEHOE, MR RE, TRER .
ARy B R AE, T RAHI A B K . DR ST, S e ARy
RRWEH, B AW, WAL, 5T,
TREAE, MG HURME FEAR R 10 HESY VT LU SO SR A R
HERE, SR, ARA P2 E 26 85 S e g 1.7
SKAEEMELLSEEL, ¥ 3D FTERE AR A LEA BIAHSS &, A
TR A RE O A MR L A SR AR N AR A B A R

FIFCE AL 3D FTEREAR, W LA 45— R A5 %R
MgsH, SEBUBEIK, RECKH, WikAE . ka5
2 FINBE, Liu 27 0 Mo R sh g w450, I L
HeF 3D ATERH ARGl &5 H 2 Fh T FRIZEH, Bl T
WRTEOKBE T, [FIBT BEMEHRAN &5 Fh A ML IR RO AL B, #E
I 0 2 P 6 G 2 mT LGl P 32 9 ) 3Pk b R o 45
(P 1a) . Wu 2572005 B8 15 b R X R 4 6 4048 45 4 L)

R RS, &It IR H DLP 3T EPE A i &
THAMRWAIARZE I KHBER LA (B 1), 7£
KIHGHREGT T, KZERAE LD A 3D g5t 25 R A
LA VLR B0 R R o B () K B, T e 2% R R sk
N7 SEHK A PR A A2

KM, 05 BEAAE AR YA DR R 1 £ 4t 5
FH R ZHER SR B SR SR v RE D BRI e A= )
PR, R IORL (2R 48 98K A5 ) fE SE R b e HE
AL LA 5 1 7 27 P e b S B TR AR B I BT A A R
53D ATENHEARMZ &, AR W& A E 4450 &
PERE W1, A B AN ZS TR . LR NS I A B N
FHP ) Martin 25V R & T RES 4 BY 3D ATEDHE AR, i
s T 2R S, HARE RS RTIEE] 90 wm, 40
B2 s, WEFLEh P B 454 | Bl fase iy 2R a5 4 | i
A6 P JIEL S TR 235 ) S5 22 P O 2% 11 A 0 24 R S e B L D 4T
BN, FTERSI R TAR G AR | 388 AAEE . Yang
LD BN I A BERE L 3D FTERR AR b, i i H
Y IR AN K TR IR o B HES A T O R Y 2
¥ BRANK A LEFT BN {4 rp S BB ERHES , A SO R
T ARG FEBORE ) A R W T A 1 S
HPER

W2, 3D FTENE AR A 5 A A R T 5 ) A4 T
AR T HFE-6&, (iEMEHS 3D TERE AR ZS & 0T L
# B R Z RO R S5 T A= S S kR,

2.2 JKERH#

IKEEIE AR LA = e W28 4540, A BRI 0 36 K1
FrKE AT LAIRE] 90% LA I, TRl oA T 8 57 i 4 3L A Ak
SRR, 5N B AR A, T AR A ) B 2 4
WAREI T Tz R A, ARG Bk, BB IR BEAE .
TKEEIE (A 7K BE 7 I 2% 45 4y 5 200 B 0 5 AR DL, o]
DAHIWELHZUT AR T A 40 it S 48 5 DR B ) R4 A ) A
eV, LBl AR 25 ) 8 A ok S B 2 g 1 A A s
HERKBE 3D FTENE 28 Tl & 45 oK BERE KL
HR 32 BT W M 55 s A AT BN Oy =X, ATEN e R 2 00
100 pm 2230, FIFYGCRE L 3D FTER 7 AR A B850 B & ks
JE R K BEIE = g R il

Zhang %% JL T2 MBI LR DLP T BRI A il 45
TR P KBRS A R, T AR Sk DR A T R R 2
ZEENHETIRIR (PEGDA) , 51K 2,4,6-= LI H
P - T R BE R L (TPO) , Hirf PEGDA A o 28 Bk
I, T IR KB AR R A SC IR B, e 2 ATER T
HA B PR (AT wm) FUE 2 LTI B K BRI A1 R,
AR R T ARG MR PERE , WK R T LR 5
1300% (& 3a) ,



70

Hh AR

541 %

In air

(i) 3D modeling

{iii) Developing

L

(ii) Layer by layer 3D printing

Capillary ratchet Micro-cavity arrays Localized crystallization
K ﬂ i i
[} § Lo
o K IR ’ ",
<l hd ,

—
R —
“--..,I.,_

{

W Modal
Y

2

Bird beak Pitcher plant 3D gradie

1 ROET 3D FTENBHIK T FHEEH (a) 2T, 3D FTEPI A K PHAEAE KA (b) [

water path

Fig. 1 The re-entrant structures prepared through two-photon polymerization based 3D printing technology (a)!?*!, 3D printed

biomimetic 3D solar evaporator (b) (23]
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Fig. 2 Bioinspired composites prepared via 3D magnetic printing[2
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Fig. 3 3D printed highly stretchable hydrogels (a) (8] , dual-material 3D printing of ionic skins based on hydrogel and polyurethane

acrylate (b) [39]
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Fig. 4 Three dimensionally free-formable graphene foams prepared by a combination of chemical vapor deposition with DLP 3D printing
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