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Aastract In the vacuum casting process for superalloys, molten metal are poured into the heated ceramic mold up
to 1000°C ~1700°C. The mold has to have the high temperature strength during casting and made by high purity
alumina. In this sturdy, the mold was made by low purity alumina and changed silica contents intended to have
high strength. The 7.7wt.% SiO. specimens have 10~55% higher strength than others in room and high temp.
Therefore, the cast mold has been developed in this study for single crystal vacuum cast by controlling the ratio of
fused alumina and colloidal silica which are used commercially for conventional casting in industries.
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Table 1. Mixing ratio of the slurry and the stucco powders for ceramic coatings

Slurry Stucco Viscosity
1st coating (Zirconia Flour) Alumina 0.2-0.3mm 32sec
2nd coating colloidal silica : 40-50kg Alumina 05-10mm | 25sec
3st coating Alumina flour : 150~170kg Alumina 0.5-1,0mm 20sec

4th~8th coating wetting agent : 240mml Alumina 0.5-1.0mm 16sec
9th coating antifoam agent : 100mrnl none 15sec

atglom, AL W 124 FIUE APS sd
SELF ot} silicad] Ejulo] 2 WRFxo 24
SEM ¥ XRDEZ E-A3te], 339 7lsladae] dag
g3z} stct.

g2 (Wax) AHES T35 248 93 F28-26A &~
F AHEol o, &2F Sl E (Wax Tank) oA 10TE
48] A17] Fol]l B2 oA TICE f-A13}0) arlE7)ollA
4bkg/em?e] o 2 10527t AFESted, TCE (Trichloro-
ethylene) : IPA (Isopropyl Alcohol) &3-&He 2 NHS
3, 3 AzX)3] Fofl IR FsIc)

FYIES E 1o MAFHeg Bl E AP M=
S23 FyF] wbgA U AR g ndsled, 71E
F3YA} RATAANA g whHe & A ao]l HA 9
Hatele] Slurry 59 silica oF& Wshrlzich ®3F 12
A8 g8 whg-& AAF ] Y3te] 12 ZEe #
30 A2:Yo} slurry & AHEslch ZEY9) 2L
dFujte] SiOH7VEE 70, 73, 77 % 80wt.%Fo
HatA gk olwfe] 2} 2 z7e 42 HAE Jahn-cup
#42 A3 ZHYZHE Gt FEAdd =]
9423 F, 12247 o F2.FFFold HAzsgn, 5
2719 Tkg/emie) gtEe 2 2087t @b dlgdc), o]o]
A, 1,100Ce A7|2elM 2AJEhe, ARG a AALd &
Aol oFt g e FHFTHA At AeAlg A
Azt

A} Y7t = A g2 AJHE 44 A (Green test) 3 1100°C,
1450Col A =4S JTF, 394 E S WA 27
25°C, 600°C, 800°C, 1000°C, 1150, 1300, 1450°C2] 2=l A)
Triple Test Methodel| &J8ted A1&& a3l oct. olw} 7%, o
= o 2k

H

H

_3Pt_3p
2bd* d°

) o

3714 P& 353 kg Folm, £ AA e A=l b
08cm olx, b Al & 254cm, dE A3 FA4 &
grolch.

x-A Aol s Azt AR Atz wisle] UAqle
) H A7 A|He] F2E BATeEMN, Fre
e A& wsaat shdck Ao AlHn 2%
AlHE $23HE 25 E & Rigaku D/MAX -III A X-
ray Diffractometer & AH2-3}ed Cu K-a, /40kV ) 7}
At A 205 0° ~90° 717 A& Wste o) 4
AL md AAFZE BA5 9.

a2 RE-E ¢sle] HR SEM (Z¥-s)4 EHxA3
u]7 : High Resolution Scanning Electron Microscope)
AHEstdew, Algbe] A9 Bogwst IH9E vt
o] AgdE& SEM TAstgch SEM #A e It
P AR B LATFE, IYE EA

Ashsgeh.

5
o

o L
o

d

3. dnt 2l &

2 7ol AR Al FYaxEs A0S 95wt %
o} S0} bwt.2%% st vk AHY=Ie osid
o] ZAllAE= corundum(ALO:) 3 mullite (Al SiOys) 7}
TEISE AR o4A ook 2z, FFEAE A
7, shetzAdol ALO, Si0, 2 Nart 22 92wt.%, Swi.
% % 068wt % EA ik Pstcl. 53], Na Q9 gekol
lwt.%u|aro) 7)1 &h=ak ALO,¢} Si0, 59 AEL & 7|

F2& At AR As EAARE Yz o). ¥
2904 Greend &A2Ae FHgxre|x, 42 2 600~
1400°CAlH 83 FHAEE elic) *2 B2 22
= 22449 d%e A2 95le 1100°C 2 14507
A 5 247 AH ] Arolct. FY 9 LT AR 4]

Table 2. The results of strength tests pre- heated at 1100°C for 4hrs.

Silica Contents sgli:m Sintered Strength( kg/cm?)

(wt.%) (ke/cm?) 25 95¢Cc* | 600°C | 800°C | 1000°C | 1150°C* | 1300C* | 1400°C
A 7.0 26.8 949 119.8 88.3 85.1 1032 115 27 13
B 73 33 83.1 1285 | 1031 80.7 91.9 120.9 29 9
C 7.1 29 114 1427 | 1175 | 1113 | 1176 135 33 19
D 8.0 358 932 | 108.2 793 | 908 | 907 53.1 31 8

* . pre-heated at 1100°C + 1450°C




Fig. 1. The SEM micrographs of ceramic molds pre-heated at 1100 C by different SiO, additions,
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Table 3. The contents of free silica in specimens analyzed by ICP

Symbols of Slurry Contents of Free Silica( wt.% )
Green 1100 4hrs 1450 0.5 hr
A 6.01 547 4.31
B 6.12 552 4.38
C 6.14 5.72 448
D 6.18 5.87 4,94

Fig. 2. The SEM micrographs of ceramic molds pre-heated at 1450 C by different SiO. additions.
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Fig. 3. X-ray analysis of the ceramic specimens after firing A at 1000°C(a), 1450°C(b), and D at 1000°C(c), 1450°C(d).
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