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Research Progress in Ceramic Core of Hollow Blades by Photocurable 3D Printing
Li Qiaolei'?, Li Jinguo', Liang Jingjing', An Xiaolong'?*, Zhou Yizhou', Sun Xiaofeng'
(1.Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of
Sciences; 2.School of Materials Science and Engineering, University of Science and Technology of China)

Abstract;: The research progress in ceramic cores for fabricating hollow blades of turbine engines additive manufac-
tured by photocurable 3D printing at home and abroad was reviewed. The performance requirements and prepara-
tion difficulties of ceramic hollow blade cores were analyzed. Aiming at the problems including shrinkage, de-
formation and cracking in the process of photocurable 3D printing additive manufacture for ceramic core prepara-
tion, the research status of slurry preparation, curing mechanism, degreasing, sintering process control and other
aspects were reviewed, and the solutions were discussed. On this basis, the development of photocurable additive
manufactured ceramic core was prospected combined with development trend of hollow blade of turbine engine.
Photocurable 3D printing ceramic core fabricated by hollow blade of turbine engine is considered as an important
direction of future development.

Key Words: Photocurable 3D Printing, Hollow Blade, Ceramic Core, Additive Manufacture, Turbine Engine
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Fig.1 Composition and function of photocurable ceramic slurry

T v e b ' T Ak B T R i i ME R G A ok [
PN X SRR B 23 O BIF S AR TR IR LA g
SRR A0 5 0 8 7R (e €0, 500 ) 0 SRk [ A R R [ Ak RE
IR 5 LA e 2 T A 500 00 ORI 22 1 AR i M Y 52
i, TOMECKOVA V %17 GENTRY S P &g~
X ' [ A B B SRR AT T IR AR SE . XSS [a] B4 44 g
R PEAT RS S BUAS () R4 L (] ke 3 38 A ) L T 22
BRR T RERE 22 5 S R0 . B RE AL A S A R
R BAE R E S ) B R BERRAAS SRS
JCE o 3% P s B ) B0 A RE W R RO Y [ A
AR Al 3 R o 2 o AR B BT A BRI Y B T
M5 BUR L R AL TE 8T R . 51 R R % K5t
MESH G R SOE B RE B L BECH HE R B A 51 AR
A SCIBR ] P » 410 1f] 790 2 30 AT e BT 7 ) 5 B [
P A2 . I G e TR R R R BB I O 4R S K [ AR
R WS A B B SN B A O T Rk T
v T AT DR o 8 0 o) 50 e 32 A o v i 2 — L0 o 5 ¢



JelE AL 3D AT E Il 2 00 B BLE R b SR

ST A LA 22 B . A UL R
B R A UL U €8 11 Jy 11T fdE B MURL AE 28 A1 O TR
(19 1 ' JBE AL 0/ ) » A T AE 2R 6 0 T 2% 1 9 016 B 3 O [
PEPERES 32 . W IR WO B B T F LT B G357 . )
AR ST H 090 P 8 G B S R A [ A AT S
%o ALO M ZrO, gy E &, BALRE /1 R 47, 10 SiC R &
MK R RE Ty B 22 FORHR & o — K
R RS 2 I T A5 A AE AR TN T B8 0 A R S S BORORL AR E
PR AL AT O 9 22 S R . ) 2 T 9 A R B RS

ARBEAT R - Bk B RS B R B IR 2 B A [A]  E R
P DT AE 2R R 3R B A R AR AT O R AR E
PR3 FE R PR Sy T R 43 R AE P RSB R
)AL K S5 o DT A o5 3 A 548 i 22 ) 118 T e
A fih Ffy Ui/ o 1 b ST I A AR A A A Bl UL
50 A R B Bk XUBE R AT R SR A Xk SR A B T
B e B BB R SRR OB IR . R 1 O B R ROk A
P18 YRR T 8 B 5 0 o 25 YRR RS 2 14 O 5 R 45
O [ A A T B PR RE 2377 HE — i BRI

F1 BHERHHENEERITAZRMEARERSS

Tab.1 Summary of research progress in influence of ceramic slurry preparation on photocurable behavior
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Tab.2 Summary of research progress in relationship between the photocurable mechanism and the properties of ceramic cores
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Fig.2 Multi-exposure model of curing processt*®
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Tab.3 Research summary of influence of degreasing and sintering process on the properties of ceramic cores
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