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Fig. 1 Flow chart of manufacturing process of ceramic cores
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Table 2 Properties of ZM1 ceramic cores at different sintering temperatures

ZBEIRE FiRRIE BREHBRIE el WALE R e L IR
/°C IMPa /MPa 1% 1% /(g-cm®) (1550 °Cx05h)/MPa (1550 x05h) /mm
1350 20.53 32.53 0.02 41.60 2.27 15.66 1.44
1420 36.02 46.68 0.56 38.61 2.35 18.87 0.44
1480 26.34 39.46 -0.32 41.22 2.24 19.30 0.24
F3 AELEEE TZM2MEERRAERE
Table 3 Properties of ZM2 ceramic cores at different sintering temperatures
ZbeiRE IR, FREREE,  PREE BARALE R e R R
/°C MPa MPa 1% 1% /(g-cm®) (1550°Cx05h)/MPa (1550 °C x0.5h) /mm
1350 20.72 27.73 0.05 40.67 2.34 11.28 1.92
1420 36.45 52.40 0.36 35.95 2.42 12.63 0.35
1480 31.58 45.62 -0.23 39.16 2.30 14.35 0.39




2020 58HA/5E69%

SR, SR I1 480 CHY, IRBIGEAE, HEIN
19.30 MPa}:14.35 MPa; ZM1BV S S BIREE T/,
ZM2BUE1 350 CRetERd, SiRRERA, 1420 €
1480 CRestRS, EiRRETHAK,

21 FRERERENESERMEEERIFIG
211 ERBENEE=ERRENSIY
BEEENZaEFERETEAKESEIL
REB DI IBEREE S . BARBRIRENLRERR
FHRHMOFE D MZFRE Y BUUA R NERL 6 K BURLAYE
%, HRERIBEEN, RESLRROMEA/NERLRAE
AR, RREMETY, NMINERFHSTRITRE.
SR XS ELSAH BT T ZrSioJams, Bk
RN, TSR FORERERIZIOFEMSIO,, &
SiO,5ALORNEMERA, RSN IRMERE.
Zd B B FRIAN EERIA:

ZrSi0,—Zr0,+Si0, (1)
3AL,0,+2Si0,—3Al,0, - 2Si0, (EkA)  (2)
st (1) (2) , 7iE:

3AL,0,+2ZrSi0,—3Al,0, + 25i0, (E3kA ) +22r0, (3)

NERERER, RTERmREtaERE, It

B, BB SHRERIMERRAE, Hmioxdsl

ToRETEHIFHER . DFELCRIOAZERATEN, 1350 °CKE
g ’_?:IL - 7 ‘-é"”

(c) zZM2 (fiLf)
B2 zZMESENLEEL 350 CReESEMEBTOZER
Fig. 2 SEM fracture morphologies of ZM ceramic cores sintered at 1 350 C
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Fig. 3 SEM fracture morphologies of ZM ceramic cores sintered at 1 420 °C
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Experimental Study of Alumina-Based Ceramic Cores Mineralized by
Zircon Powder

LI Biao, LOU Yan-chun, YU Bo, SU Gui-giao, JIN Lei, SONG Zhao-wei, DING Wei, GAO Ying

(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for High—End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

Alumina-based ceramic cores have the poor sintering property and very difficult leaching ability. In the
present study, elctro-fused corundum powder was used as matrix material and ZrSiO, as mineralizing agent
to study the room temperature properties and high temperature properties of alumina-based ceramic cores
sintered at different sintering temperatures. Basing on the observation results of phase constituents and
fracture morphologies, the formation mechanism of mullite in the process of high temperature sintering was
analyzed and 1 420 °C was determined as an optimal sintering temperature. Directional solidification blades
were then fabricated with the developed ceramic cores, and the cores showed good leaching-out performance
in the core removal process.

Key words:
alumina-based ceramic cores; sintering temperature; mullite; leaching-out performance
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