%36 &

478 4]
2017 4 8 H

R =] 4 #} R
MATERIALS CHINA

Vol.36 No.7-8
Aug. 2017

HHAIEXREREEMTHNFFEERBEAR

FWR', Kzd't, WFA, 2

o>, Base'?, 2,

ZRAag, RO, ZBRS
(1. AR R EA R B R S TR MR IE SE AR B R E A s g s, #idb )X 430074)
(2. WYL RFEIEBE, T4 BRI 518057)
(3. BB T RZEARRIES TR, Wb 2 430070)
(4. DA RB& SIS, 1§ 200245)

OB MO TG HOR, 3D ST EHEOR AR B U A Z R A AN 0 T O T Rt TR
RAPLBEAE o SR, 3D 3T ENEAAE P 2 2 Tk A S Y 5 THT 145 77 76 1 25 Mt
o T T Hod A BAAE 3D T BN B BB A i £ SO R R D A T B RS, PRI 2 T Ot X
$edti (SLS) AT E S M A PIRY ZEHI ATk — MRl VR G ER RS m 0 T RS
PIHUBRIR & 15 SLS BN G ¥ ;s 5 —FhJd il i i i Uiie ik s M zE ik m 0 T R G e
T B R R R AT A5 S S . BTTER BT, SR L3R WIAN R T B6 1 T i 4 A R A i Bl 13
FIDATENRE SR EMR . R GHITHE T SLS TR AY IR AL B LA K BUHGR B | oo % s 2
JELE A SLS T 2024500 W 8e 3R PR 10 7 7 1 B R ERDRS B2 (520 o FEGEER |, SRR SLS T2 %
Bl 46 A G L T2 LU L ) AT = LR S5 0 2 LT R e L B R R IR, eAh, 45

Hik, AEPRHEOR

4 SLS T2 5% % #H (CIP) AR T SLS/CIP A MR H A, $7 T SLS a2 B & 1 B0 B

JrEteRe, dlA R TERE . ARG

I AL Oy | Z10, | SIC FFBUEMIELHAF, MR 3D ATEIHA

AR | B S kR M R AT T T R ER
KRR : 3DATEL; MEAR: BOBRKES: BEHE;: SAWE, BT

HESZES: TQ174

XHEAFRIRED: A

XERHS: 1674-3962(2017)07-0575-08

Preparation of Ceramic Materials Used for Selective Laser
Sintering and Related Forming Methods

WU Jiamin', CHEN Annan'’, LIU Mengyue'*, LIU Kai’, CHENG Lijin'?,

SHI Yusheng', LI Chenhui', ZHU Xiaogang®, WANG Lianfeng®
(1. State Key Laboratory of Material Processing and Die & Mould Technology, School of Material Science and Engineering,
y ry g gy g g
Huazhong University of Science and Technology, Wuhan 430074, China)
(2. Research Institute of Huazhong University of Science and Technology in Shenzhen, Shenzhen 518057, China)
(3. School of Material Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)
g g y gy
(4. Shanghai Aerospace Equipment Manufacturer, Shanghai 200245, China)

KimEHE:
HE£WA:

F—1EH:
BIES:

DOI.

2016-10-31

K A ARREE I 4 (51605177 ) 5 BIIT F R G157 it
Y LA AT 5 W H (JCYJ20150630155150203 ) ;|-
Wi KA H B 4 (SAST2015055 ) 5 o [ 1+ Jm Bk 2% Bk
4:(2015M572136,2017T100550 ) ; [E % 02 & K%
T (20137X02104-001-002) ; #1db4 H AR Bl 5 4
(2015CFB167) 5 BHRSIE 588 B4R B 5 8 5 50 5
F I HE 4 (P2017-002)

RPR, 5B, 1984 44, PP, 44 S0l

FET, B, 1962 44, #AZ, AR, E-mail:
shiyusheng@ hust. edu. cn

10. 7502/j. issn. 1674-3962.2017.07. 11

Abstract: Compared with traditional technologies, 3D
printing technology has shown great advantages in direct
formation of metal and polymer parts with complex shapes.
However, there are many problems in the preparation of
ceramic parts via 3D printing. In this respect, lots of
researches have been done by Prof. Shi Y S’s group in
Huazhong University of Science and Technology on the
preparation of different ceramic materials used for 3D
printing technology and related forming methods. In this
review, two main methods to prepare composite powders
used in Selective Laser Sintering ( SLS) were introduced
in detail; Mmechanical mixing method, by which ceramic
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powders and polymer were directly mixed; @dissolution-precipitation process or solvent evaporation method, by which the

ceramic powders were coated with polymer. The results showed that both two preparation methods mentioned above were

suitable to prepare ceramic-polymer composite powders with good fluidity for 3D printing technology. Furthermore, the

forming mechanisms of SLS and the effects of SLS process parameters, including preheating temperature, laser power, lay-

er thickness and so on, on mechanical properties and manufacturing accuracy of ceramic green parts were systematically dis-

cussed. On the basis of above results, porous cordierite and kaolin ceramics with 3D pore structures, which were difficult

to be fabricated by the conventional forming technologies, were manufactured by SLS technology with optimized process pa-

rameters. In addition, to improve the density and mechanical properties of SLSed ceramic parts, a hybrid technology
named SLS/Cold Isostatic Pressing ( CIP) was proposed by introducing the CIP technology into the field of SLS. Dense Al,
0,, Zr0, and SiC ceramic parts with high performance and complex structure were prepared through this hybrid technolo-

gy. The results indicated that SLS and SLS/CIP technologies could be the promising routes to prepare high-performance

ceramic components used in the fields of aerospace, national defense, etc.

Key words: 3D printing; ceramic materials; selective laser sintering; cold isostatic pressing; porous ceramics; dense

ceramics
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Fig. 2 Microstructure of PA12 coated nano-ZrO, powders in different
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(d) 1:301
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(a) low-magnification image, (b) high-magnification image
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Fig. 4  Schematic diagrams of selective laser sintering mechanism for
ceramic-polymer composite powders: (a) ceramic powders

mixed with epoxy resin and (b) ceramic powders coated with nylon
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Fig. 7 Porous ceramic components prepared by SLS technology
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Fig.8 Dense ceramic components prepared by SLS/CIP hybrid

technology: (a) and (b) AL 0,1 (¢) 20,11 (d) SiC
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