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Table 1 Compositions of the 3D printing ceramic pastes
wt.%

% SAdbnt kR OGREORE LA R
1 75 0 25
2 70 5 25
3 65 10 25
4 60 15 25
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Fig. 1 Schematic diagram of the light-curing 3D printing technology
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Fig. 2 Test specimens of two sizes

2 ZHZHR5ITE
2.1 EREIMASNELSWLERZN
E3ATEEEREINAE FRERSSE SRR
FEER, ARENRT, BNEEIKANTRESTH
B % i SER S BRI EFEE R, T
RIYBEERS. SUBHERNBERELT, HHER
OB EBIRE, RIRAKERRERLET . AKX
LRI XY S RN ERER—E, 527510
BERK, XSLIENHRER—H, BEXys
BRI GEREHSZSRENITE . HERKD, R
PONBEERSERT , HAFZ 75 BRI AE IR KT XY T3 [ERY
W4aR, XZ2H3DITENEEMTE S NIER . EES
RITER TR PRIBEBN S LR, AEgRES
KeLoznEETEREN, NEARR, BETHER
pEIZE . Wis), EB5Z28R, BEZEBE
[BEENEX-YFERNEENRE . ERIEFREIRE

YA /%
NOW R W S -

o -

Xy
D!
E3 FEEEREINAE FEEL TGS M EE
Fig. 3 Shrinkages of the ceramic cores in all directions for different
zircon additions
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Fig. 4 Schematic diagram of the internal composition of the ceramic
slurry after layer by layer stacking
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Fig. 5 Comparison of the arrangement of the ceramic powders before
and after adding zircon
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Fig. 6 Porosity of the ceramic cores for different zircon additions
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Fig. 7 Room temperature flexural strengths of the ceramic cores for
different zircon additions
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Fig. 8 Fracture micrographs of the ceramic cores at room temperature bending experiments for different zircon additions
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Fig. 9 XRD patterns of the ceramic cores for different zircon additions
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Table 2 High temperature flexural strengths of the ceramic

cores for different zircon additions

TERRHS F it iwt.% TR S B /MPa
0
5
10
15 37.13




2022 SE6HAIET1E

BN SRR E IR 37.13 MPa, AT, FEEAESAY
IABRIRS T BEEE SIS RMEE.

El10 ARSI E D 5 00F015wt.%0T, Ed5
IRIBMAIMEEIRBRTEL 300 CIRIE30 minFRUREE,
IANERERE, MERTRRENT.A0 MmTEE
1.78 mm, IEBBREBREEAVINA K KIRS 7 EL SRR

MERE

=

10
9 70 15w1.%
8
7
E6
E
BS
®y
3
2
I
0

E10 FEERIEMAE MR THRE
Fig. 10 Deflections of the ceramic cores for different zircon additions
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Fig. 11 Fracture micrographs of the ceramic cores followed by holding for 30 min at 1 300 °C
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Fig. 12 XRD patterns of the ceramic cores by holding for 30 min at 1 300 °C
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Effect of Zircon Content on the Properties of Additive Manufacturing
Silica Based Ceramic Core

MA Yue-ting', YIN Shao-kui', YU Rui-long', ZHOU Ying-wei', ZHANG Yong®
(1. Shenyang Foundry Research Institute Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for High—End
Equipment, Shenyang 110022, Liaoning, China; 2. Gree Electric Appliance, Inc. of Zhuhai, Zhuhai 519070, Guangdong, China)

Abstract:

The silica based ceramic core was prepared by light-curing 3D printing technology with zircon as additive
after degreasing and sintering. The effect of zircon addition on the performance of 3D printed silicon-based
ceramic core was studied. The study showed that with the increase of the amount of zircon addition, the
shrinkage rate and open porosity in the Z direction of the core gradually decreased, mainly due to the filling of
the zircon between the silica particles, which hindered the sintering of the core. A small amount of the zircon
played the role of the matrix skeleton, but too much addition will reduce the sintering degree of the core, so
the room temperature flexural strength of the core first increased and then decreased. After 15wt.% zircon was
added, the high temperature creep resistance of the core was improved. The reason is that zircon had a high
melting point and was distributed in the matrix to hinder the viscous flow of quartz glass.
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additive manufacturing; light curing; ceramic core; silica; zircon
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