5549 5 9 M R O % Rk Vol. 49, No.9

2021 £ 9 A September, 2021

JOURNAL OF THE CHINESE CERAMIC SOCIETY

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20210167

3D FTENZE O i R S M SR A B0 P 5 S PR

%J\E‘L;E» 1,2,3’ % EE—I% 4, % 1,2,3’ F/iﬁél’]ﬁ% 1,2,3

(1. dEmE Tk K= R SliE 223, JEaT 100124; 2. b di#eE L=y 3D FTEN LAEHEARB SO, L5 1001245
3. BREBOCHRA G E AR E MEALEE, b 100124; 4. HHEFIRVMARAE, b5 100076)

M E: ZAANBEERAT R, TR, RS RERZR VR, LR HRSUR I FRFEI . RN H T
ALFE(DLP)3D T ENEAR A T 500 s PRI O i B 2 RS R A S A BB BE IR AR, 2 1 550 "CRUREERESS IR T IRiR 4 h
pedh Mk ReRS E AL AP B G5 RARWT, S mi B L 250 )R B RO U B EE , S kB A S R B 552 52 4.80 MPas
20 R BRPURSEEN 1.59 MPao Jy 22 IIREE R 5 A B 45 R BAT — 2k . DLP SR I I 20 R AL B
W K A T T B P AR

KR 3D FTEN; ZALAALER; O, J1ErERes BRVERE
hESHES: TQI74.75  XEFRERD: XEHS: 0454-5648(2021)09-1853-08
P& HRRATE]: 2021-07-26

Preparation of Hollow Lattice Alumina Ceramics by 3D Printing
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Abstract: Porous alumina ceramics have many superior properties, such as high-temperature resistance, corrosion resistance, and low
thermal conductivity. Alumina ceramics with solid and hollow lattices were prepared by a digital light processing (DLP) 3D printing
technique. Stable alumina ceramics were sintered at 1550 “C for 4h. The experimental results show that alumina ceramic with the
solid lattice has a higher compressive strength rather than that with the hollow lattice, and the maximum compressive strength of
alumina ceramic with the solid lattice is 4.80 MPa. The maximum compressive strength of the ceramic with the hollow lattice is 1.59
MPa. The results of mechanical tests are similar to the simulation data. Alumina ceramic with the hollow lattice formed by DLP
technique can be used in industrial thermal insulation applications.
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AR MR ZdkeE, ERAT
il TR RRE R Pl ESE 2 A ik
At BEIZ R TR AR AR A
AR, Z AL AR & A AR = 5
FH AR BR AR, R A5 3 B BT R A
S MRPRLEEAR A A R S R B BRI, 24U

Wk H I 2021-03-09, BT HM: 2021-04-05.
HEWH: b mEERHTRIDE % BI(KM2020100050003).
F—1EH: ITHA996—), T, LR

AfEEE: B1987—), F, M4, REIHER.

AR B AT T R A Bl R R e
IRIRIAEE T MR R AR -

H T2 FL A B M R (0 1 26 s B i s
FLANER L R R ik o st g
HARX AL ST IR fiE 2 fLA LR R, (H
EAMEAEEREE AR LR RDAKS L iR

Received date: 2021-03-09. Revised date: 2021-04-05.

First author: SUN Lijun (1996-), male, Master candidate.

E-mail: s1j927@163.com

Correspondent author: ZENG Yong (1987-), male, Ph.D., Associate Professor.
E-mail: zengyong@bjut.edu.cn



« 1854 - CREFR Eh22 4D

J Chin Ceram Soc, 2021, 49(9): 1853-1860

2021 4

TAE . BRE R, BT RS 2 5L
SEACER P A T R A T, R, ARk
X AR I B RRTE, PR T 2 LA
AR W AE R R AT 2 TS0, S A, T Tl
RiFH, 2 FLAACER B B Rh ) A4 ARURT B B A T A%
TR, 8505 v 4% 10 22 FLAE LR I B FLBR o A
AHI5T, M UUHAR RN B BT RS B i ), iR
T J1E R R R A RE IO AR I, A LA 2 Tl
BR . ZALA O SRR 2 AL, HETY)
SRPE RAESE A LR AV T e 2 fLEE
e SR Mt RasE (0 /) 2 R RE AR I E REL . AR,
3D FTERHIARRHILSLIL 1 5 A ) B g B 11 PRk
219200 = Sl b B (DLP)3D 4T ENF A& — i 71
MR RRIE T2, H AT RS B . T BRI PR
FRAMREEA 5, FTLASEL ARG FE . it RE ) 2 FLES
ARV A 0 R s ) 2 51 B a1

KF DLP 3D $TERHE ARSI 1 23 0 s FEFI S0
AR 2 PR B AL R B B R, 7E TG/DSC ik
MRS Fhle T ARKMAE T 225, @it
SEM. XRD. Raman &&3R1EF B0 A0 A0 B 2 [
WIS AHARSEREAT . ATTiffE 7 8 Ea R
BRI RERGIE T Z 2%, FIA T CT XF 2 fik
TS AR B S (RS FE R AT A o B fE I I A
P FL AT AS [ GHAFF 7M1 2500 A R R 5200 55
B S AR PR S 10 1 S R REHEAT T 9T

1.1 RS

o [ B R R AR R . TR A
Fa 5| RN LA B A I B . oA i sk Sy R
SRR (B FE N 0.94 g/em®, HTHTHR 1.408), A,
AR R (AE>99%), Rz 1 FiR, AR
FIAZ [ Dy1=0.081 um, Dy s=4.416 um, Dyo=16.143 um.

S BRI A USRI (5 R 0.88 glem’), 651K
TR AR i o

e ) e ] B B SRR M R P IR R s
P, TR 14%(5 5 2050 0 HR 55 DA 95 R T At s B Ak
TN 2% 1 D S0k MR 73 5071 1 15 TR VA, % TV
WTRAE S TR HL(ZYMC—180HV) 1 LA 1 000 r/min {144
AR 1 ming H 83% 1R AR N 2 TR VA VR
s BJE N 1%BIRERER G5 KA, NS AL
A 2 000 r/min [FEEHFE 1 min FHAREIFE
HIHW . R IR AU BB B R = HL(ZYTR-50)
1l 25 45 21 e [ AH 2 i AR P R kL

Volume fraction/%

0.01 0.1 1 10 100 1 000
Particle size/um

BT SRR AR B RLAR 5 A7 Hh 2k

Fig. 1 Particle size distribution of alumina powder
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Fig.3 TG/DSC curves of alumina ceramics
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Fig. 6 Microstructure images of surface and cross section of alumina ceramic sample
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Table 1 Shrinkage of alumina ceramics in different
sintering processes and directions
Shrinkage/%
Sintering temperature/ C
X direction Y direction Z direction

1450 2.8 3.0 7.0
1550 42 42 9.5
1650 7.6 7.4 15.0
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different temperatures for 2 h
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Fig. 9 Hollow lattice and solid lattice alumina ceramic bodies
with different outer diameters of thin rods
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Fig. 10 Hollow lattice and solid lattice alumina ceramic
sinters with different outer diameters of thin rods
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Fig. 12 Mechanical simulation of alumina ceramics with hollow lattice and solid lattice structures with different outer diameters of thin rods
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Table 2 Compressive strength of porous hollow lattice and

porous solid lattice with different diameter of thin

rod
Outer diameter of thin rod/ Compression strength/ Compressive strength/
mm MPa MPa
1.0 0.56 0.46
14 2.26 1.18
1.8 4.80 1.59
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