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Abstract: The research progress and application status of ceramic 3D printing technology, and its ma-
terials characteristics were reviewed. The characteristics and research progress of inkjet printing tech-
nology, melt deposition molding technology. photocuring molding technology, layered entity manu-
facturing technology, laser selection melting technology/laser selective sintering technology, three-di-
mensional printing technology, and slurry write-through molding technology were discussed. The
characteristics and application status of tricalcium phosphate ceramics, alumina ceramics, ceramic pre-
cursor, SiC ceramics, Si;N, ceramics, and titanium silicon carbide ceramics were analyzed. It was
pointed out that the development direction of ceramic 3D printing technology is combined with tradi-
tional ceramic technology to realize the rapid production of ceramic products and the manufacture of
bio-ceramic products and high-performance ceramic functional parts.

Key words: 3D printing;additive manufacturing; ceramic material ; ceramic precursor

3D FTEN A R PR R B A, SRR il . BEE AR, il i JE AT B 7 SOk M i ) IR R
e VBT B R Al s R AR B BB R E AT SDATENEORES & 1A RHEOR JBUF R L {5 B AL P4



20 B TR

20184F 7 H

Z U AT BOR L FTE T AL G0 T A9 S8 e, B
R =R T i de HAR B PR 2R 7= TR =2 3] T
EWNAMY T Z R EN . Bl 3D ATENE R 7EBk & . T
BTt R A ALK L BRIl S A AR
AN S AEE SR 3D ATENE 2 T8 i 1 65 # kL e 4 A
TR SE RN A B R LR A AR SE T T
BEAT T e w7

i T2 A e DR LA o R e R e T g L DA S
I LR AN RS R SE 2 B AL P RER T IZ N
AL AR Tl A Y7 5 2 A S . B
P AR ME N T A 40 T T2 A = RER K.
3D AT ENH AR R T B 2 7 il 25 7 5 2 K 20 g e
7 i PR A 7 S SR A 7 A L o B 7 A R A
fESfE .

1 & 3DTEHRK

PR 3D ATENELAR i LA MF R G T8 3 R 52
P ER 3 28 VLR R e i B = 4R R 94T )=
Ab PR A Gz S AR K B s L i RIS s R BB sh R
GEAR R RE SE AT BN . HRT R B % 3D FTERE R £ %
AW AT BN AR (Ink-Jet Printing, 1JP) \ 4 1k TT K
B H R (Fused Deposition Modeling, FDM/Fused
Deposition Ceramics, FDC) . 3% [# fk 5 ! 3% R (Stereo
Lithography Apparatus, SLA/Digital Light Projec-
tion, DLP) | 43 JZ 5Z 4K i 1% $% R (Laminated Object
Manufacturing, LOM) | i 5% 1% X 85 46 £ AR /806 1% X
B4k 5 R (Selective Laser Melting, SLM/Selective
Laser Sintering, SLS) , = ZE T EJ i, Bl 4% R (Three Di-
mensional Printing,3DP) . 3 ¥ H 5 il & $ R (Direct
Ink Writing, DIW) |

Support
material
spool

1.1 MEEFTENH A (LJP)

W% 2 T BN AR (TP AT DA 3 i 3% 25 X8 85 4L (con-
tinuous ink-jet printer) FI[a] #k = B 22 1 B3 #1 (drop-
on-demand jet printer) . AR FTENJEFE AT 43 o B X
(piezoelectric drop-on-demand ) F # g 7 ( thermal
drop-on-demand) ", 1IP f FEAHE} 2 th 1 42 5 BH )
3 ORI SR8 0] 2% TR PR B L A0 HC At 4 B A1 B HE &
A P g B K IR ik s e T S PLE
CAD &8 gt . = AERTRY , 71 ¢l o5 3Kk K Bl 5 b e} e A
R AT 18 )2 00 TR 28 2 ) 52 AT B

2 2 A AR AL A AT N A E T L 4 AR K
SR BB AT K g D T Y L B Bk R AR U )
W BG4 29 RN 2535 ) P i P v 3 4 ) A R AR AR
B FRYE R ] s A AT BN AL R K a4 o g
Sk ZASWEHETE RS AT IR S50 B 24T ED
LT

WA AT BN AR (1 4% o 18] A T HC SR L 1 T
By 3 A 7K A R A R s ORI A AT B o A o
BT R % R ) — Bt S R B B AR oK iy Ak 4 R
L AR WA 5 R A B /0N o L I Ok O TE AR W5 S 2o A bR
L IR B FE K 1 [

1.2 BURRBEEKEAR(FDM)

FDM H AR 1Y J5URL Ay $s M 22 8RB k. H 205
FRUNE 1 TR 22 RO R A A il R R 1 S ] £
R R Ak R Sk B — A B2 A AR R
BRI P A 35 B TE % L 8 2 B AT ED AL, F4
T VE AT TR EE 46 24 A T 1A TR E L T R B S 0 1Y
Tk 2 AR T [T e 2R 2 DAY b AR P b s 5 S 5k J L B
RS HT— 2k 257 — . i AT R A R A 2
FI T EMRTCIE S E R MR B & BT L FDM
FIEN G B S 45 .

Liquifier head(moves in X and Y)
Z.

/ Extrusion

nozzles

Build platform
(moves in 2)

Build material spool
L ']

[ 1 FDM T2 5 B (& [8)
Fig.1 Schematic diagram of FDM process-®
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Fig. 2 Schematic diagram of SLA light curing process!*]
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Fig. 3 Schematic diagram of SLS forming process?%]
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2.2.1 WEBR —4%5F4 % (Tricalcium Phosphate, TCP)
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Table 1 3D printing for bone tissue engineering*®!
Layer thickness/
Material Binder Reference
pm
TCP 20 Aqueous based [47]
a/B-TCP modified with 5% (mass fraction) hydroxypropymethyl cellulose 100 Water [48]
TCP 100 [19]
o/B-TCP (final product: dicalcium phosphate dihydrate (DCPD)) 20 % phosphoric acid [50]
Si0;-ZnO-doped TCP 20 Aqueous based [51]
TCP (final product: DCPD) 100 20 % phosphoric acid [52]
TCP (final product: brushite) 100 0. 5mol/L Ca(H,PO,),+ 10% H;PO, [53]
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