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Abstract. Owing to excellent comprehensive properties, nickel-based casting superalloys have become the priority selection
for turbine blade in aero engines. During the investment casting process, the interface reaction between the molten
superalloy and the ceramic shell/core is easy to occur, which seriously affects the surface quality and even leads to blades
into waster. This paper summarizes the current research regarding the interface reaction between nickel-based superalloy
and typical ceramic shell/core during investment casting, in which emphasis is given to the advantages and disadvantages of
different ceramic in application processes. Based on this, the research and development direction of the ceramic shell/core
that matches with the investment casting technology is put forward, in order to provide reference for the reduction of the
interface reaction degree between Ni-based superalloy melt and ceramic and the improvement of surface quality of blade
castings.

Key words: investment casting; nickel-based superalloy; ceramic; interface reaction

s R s LA O RALE Ol AN DU BREAT S R AT S A S BLI 48 A (9 o AR,
Ol AR R WA~ DEZRGEERHL R PERET SR AT 25 A Sh AL 4w ik < il A
K- TP RS MNEE S E O E AR R Z 2, R AR I R BE T I Rk O T
PG MRS SR T ARG atERE, IEERR M, R Bt T e p RS 24
Ha), X TCREN R T I A A 2 0T ) X 6 1 TR
HAT G R B ey 3 i HERE J3E 4 S5 0 34, mloh >4

75 B #8: 2022-06-19

ESWE: H5K A AR 4 (52001297, 52174294, 91860202) T A B B 1 S RS A ) E R EOR T B,
EEEA T F982—), WL, TR B8 AR ksl FEEA A R, MR R SRR 5 SRS S A
B 5 BRI S5 T Y T AR HLEE - 01062498305, TE B IR TR A S s e, P 2 A & A e R
Bmatl rockerding@120.com A L B (4 4 T R 1 il 1 - o

BIAEE B S AR (1987—), 1 1 B 58 51, 22 A7 80t o il A
B RERE B i AR BIESE 5 T AR
L1 : 01062498231, Email: yunsongzhao@163.com

£, AN, h TR TSI R A AR IR RE T, ek e R
G MIEHREARR LT 1600 C), KL,k

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



«824. FOUNDRY TECHNOLOGY

Vol.43 No.09
Sep. 2022

iR R NN R ST TR/ B R AR (SEE D
Jaua e 5 i b R B T B AL | e 24 B i AL
JY SR B A B K R A AE e T T AR
B, 551 AT FR AR N TT, A0 B 23 R A TR A
WA AT b B, ) 25 52w I 22 1R 2 VR 7 T A, AN
TR R

FIOE TAEHE A HRANRC TR TEZMN
KT X I B i s R P B L S IR A A S R A 5
RIS FUT W A5 7 T I 45 BRI R e B
MRS A 4 0 R A T BN 9 B SR R R AL A
& Ay W A DA DR TR DR A AR AR S
BMNRGWN A THREGE SSRGS SEHEE
T2 /RN () S TG S, BRI T AS [) R 28 B 1 g
BUS RN B R 7 W A AL ) 0 R 2 5 ) A O R il
e PR R A A e A/ B g ) BT SN 1) A R E 5
D5 ], B A R I A I AN R T s & B AL
PERE AR (LIS S 3
1 REFESREFESAEHMER

55 /B i ) 57T R

Wi 5 52 % M RHEL 3G L R & | Al A
Yo BRI BORA R A I R RN
R B A B B0 |2 NI R O D R ik Ak Rk
U6 LR A PR ERR . AR K5 A 4 i W D
P, E AR I T A A ik e R B R RS R R
kLR L B A O AR A S R L 3
MR R LR SR B R S A A R AR B
TR FH AT AR IA
1.1 EEEE

Si0, Wi & 1) F2 A b RE S A1 B g B ST L 5
O R PE B F AR AL RIS sk R SO 5 T 3 —
ROBLIL PR IR A 45 SiO, P AL i AL I SN
2 1 TS, AEBEIE DA AT LWL B R 2 B
Py BN ARS 2 H G S 2Z 7= A ALO,, AEFE
TE 1T Ab g ST N 2 R B0 HE R RN R 2
BE HIO,, B MRy X R th TR &

£ HE 0% 5 Si0, I, fH 58 & 1Ak A i
HfO, #¢ & & Wik E, FHAEE&TH ALK
A= IR A B ALO;, Cr JG %t i T 5 T 5 75 & 1k Bl
SERIE AT RN 2 AEBeIE 14 32 2 AR 180N,
BT LA A= B HEO, #% B3 A6 T F g J22 i |,

Tk E HE JGE R Cr JG 3 6 ST S
M2, Li SEPORESE T A & & Cr HE 76 3 (18
A SRS S10, Y B AL I BN, A& B B L
iR A A EA HE TR, SR Y E 2N ALO;,
T HE T R WA 2 4E i HIO, , [F] B 24 i ) 5k 5
1 500 “C LA LW}, Cr JuE 23 bR AU T S i) & A A
SEAFRIXT ) Cr B AR S & 4 K4648 JE 1] HE [ 8 5
MR85 Si0, P2 RLU i S 1T 52 0 2B A7 T A%
AT T 1500 C AR B ) R A9 ST = 9,k ILRE
FER B RS S 56 SR R A Bm ROV, RO AR B
I s (0] 335 Jonn v sk & R B, SR XY Cr JG R W] RE 2 &
Cr #i A i BN s fLIFB A, Ti Al Zr JCE £
Bk A TR A AR SN AN R AT DA
%P RN Ay AN FI B B, RO ) R ZrO,
JEAREAR B 4 8 | AL G 2L Kol Cr Ze (AL Ti 21
B HOR B BCIR 1 A AR o a2 ] S S
W53 20 12 26 % B, SRt 0 1 R 4 i i )
BN A K B A Xuan S5 PR AR LA R A
4 CMSX-4 55 AR P 25 0 1) 3L 11 5 g AF 55 Hp 0 2%
B, FUMAMERL T ST ALO, BRI E S5
1 Ta/Ti & ALY )2 (Ta/Ti)C, #E— 01 kB,
CMSX-4 &4t Al TR 5 SiO, & A= 8 4 ) i B
W T ALO; )2, M (Ta/Ti)C J2 I & 1 T-ALO; 2
TE SN ST 1 (Ta/Ti)C TR R A 45

ZE LITIR R IY S EEE BE LA AN Y A
ik R EOR T T Si0, B & AL RAF iy RF R e
BURGE R, )z N TR v IR 4 B S
W AR Z 6T B B R FR e MR LS T 252, Si0,
P g U s SRR S LA AT i HE Cr i C 45T
PEITCER KA L B0 0 BT S, Cr TG R 23 Ik
SRTE R R, YRR L 1500 C R 3h A

B 1 IS E 4 SiO, IR B ) SEM JE £l

Fig.1 SEM micrographs of interface between nickel-based single crystal alloy and SiO,-based ceramic core
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Fig.2 Interface reaction (cross-section) between DD6 alloy and ceramic mold™!
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Fig.4 Morphologies of the alloy/ceramic interfaces"
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