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Development of Ceramic Mold Process for Steel Castings
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We have sucessfully developed a ceramic mold process which achieves rapid molding and manufacturing large castings
with good quality. Some of the important points in producing ceramic mold are the use of mullite ceramic for the
mastermolds to achieve a large increase in strength and using porous mullite ceramic for the cores with a view to breaking
them. Other merits of this process are adding magnesia powder for hardning the colloidal silica binder in a short time and
developing a new coating material without cracking at the firing step. This ceramic mold process has been applied to

manufacture pump impellers, runner vanes, etc.

1. &8 A #» &

DX FT ey 7 REICREINDREESE TR, SiETlEL
BRI EMEEAT A Sic k), WA THERKOHE R
PETERSECEREICHET A ENTE LS, Ty 7 AER
EBETAIRTCEMNEPMLEL I, PREEICIIFAME
THd, 217y 7RDMERmHLVIILT I v 7L 2 W8+
EBHET 2 BRCOHNOBER S, 6, —RICIIK+FX0 754
UTFn el Sic A REI N TV B,

—h, KBZHCEWCEBRBYTHRLLT, a7
BEAN, 2= X2 7T RAPENRLEE, WTRLET Iy
TJENRA Y ITPOEBAT ) — BN HELAAEEL, ont
BALIETHERE L, SLICEHBTHERL CHN28ETLITE
Thad, LrLeT739 7227 )bt 272DIcEBD/ 4 >
FERETBULENDY, F DRI ERR BRI SR
ELRTL, INLN7T w2 L/ NOBYICIRE S NS NDHE
KTHh 3,

FITHHTRINET,

1) HEXv /S 28E 8w CHATE L2

(2) WEDEI ) A= VOBRASWOGENTREL D &

(3) HERERE THUOBES L Z &

(4) SBEBRNBR DRI RITF L

PHEKR, SRRUSEE7T o 0B ERL CE4 208
R, BESHES I VRIEROBERSNENLI I L LTI v 7 2
FTN—%FHALZNT, 2EEDSHFRICL2HL ERSNTHE:
ZHRRLEMBOMBICEAL 20 THET 5.

2. I LVBRSE TIEORE

2,1 R4 58

VERDBERHFU THEII LT 3 v 72 HRICHELAZRIES 3 7-
DIZET Iy ZICREEER ST 2 UENH B, TDLHICER
DWKNA V TEBEATI2LESD ), BILIEEHELTIA Fic
LEBEDRBRRN L SERE LT I v 7EROLIZY

0.4 (ml//g) TH3B. ZHIHL T, FEAROBERSGHITEIT-
EEDHRATENT DI LT Iy 75 REMLI ¥ 2 LBr L
<, POBBESRAT L L IDERICE ) N > Fofiis
FOETEW, FERGFUTLTIA L 2BME LIBEN 1
FHEBRELT Iy 7EBOMIIFH0.11 (ml/g) LHERDEERS
BRI 1/4 D54 » FRTH D, ZDI2biz S nIEHERH
Ll BMNAEELIZ W,

2. 2 HMLIFIE & LA DM
FRARNBRBUITE T, SFRE AN, > 5L L Taw
ATV (XN AVN) #REALE, Zoaol i )p
RERIZT T 2ICIBERENRRM 2 ET 5. AT
BLEEBICIE, Ty VEnaaL FLe ) phiclilBEs R
mLTavf Fne ) hhnkEA + v BELELE R 5 HE
»H 2, LROBKERZHRMT 2LEHDHY, 2o
BOBEMETL, L2bE@srRict s, ABRRSNTET
FaaA 7N ) APt~ 2 TREAZLBENT 52
EREVERBTOBMLE RS L, a4 ZLs ) hid, &
RHELZE10nm (52— L) B2 ) ARThkdic ok
LTavf FILLTw2L0TH 2D, miFEEICIE —SiOH #
B -—OHAAYHHEL, TVWAINAF ILE->TCERA_E
BAMEI N, MFERORRIENVELEELLTWE, i<
FTEHEMTEE, KDDL,

MgO+H.0—Mg?**+2 OH" (1)
KEeEA > (OHY) 31, it a4 sr))
A DEHNT 2 AN TR FREAESEL, STy V6T
T hHEET 5%,

2. 3 FBERTOEHIhEL

BH TIIBERSHEOFHRBIRTITVEEFT ) 74 (KF T R)
ENAYTE LGN EBRREL TEREND DL, VBT b
U ABHI0K U ETHRILT 2HELDH ), FD72DIZ K
BRER VS RICHUIER T AMBrb -2, ZhicHL T2
oA Fe ) HIEBAGEICEN, KRR B ROHNE
Eh &,

* 1 ESEORF AT B BB R > 9 — 85
*27 7 o b LR

*377 b L

ZEETLHEH Vol 31 No. 4 (1994-7)




3. SERIBUEMIELR UFFMESBR T &

3.1 SEBMEICERLLAMHE

ARERFUTHECEERErBERENGEMAN LT I v 78
MELTERLTA PRF (LIBIZ LT A b ks 3) A
L, MELHEEOMEIrERINIPFRAOEME L THR-7
ARNDAELTA PRITFEZRALZ. F2ERROFFOBEHY
it & L TRBONE v varREe B e LCERAL, Bb
Rt e LTl =7 A THREFERA LA, SHICERRY
RFNBRBEM & L CFHRIE 2 pm OB D L 3 > BKE R
HL7z, 2o bEHBRR FREERRIICRT LB TH
5.

x1 ERMEOLFHER L FHHER
Chemical composition and mean diameter of ceramic
{b#4lpk (mass %) SEHRIE

ALO, | SiO, | Zr,0, | MgO | (wm)
ERBERM | ARLT 4 b 70 28 - - 700
hEFHERGH | R—F2674 61 37 - - 350
WMER MM | Praxy - 35 65 - 10
® M M Pray - 35 65 - 2
KIGRAEM | 72T - 2.4 - 96.1 10

FRNAL T THBAL TN ) B, EBKITVE (V)
%) % 20mass %» 5 50mass % TERFT L EHMBENL D
H b, FHERERTIZS ) A &E B30 mass % & U 50 mass
%D HDIZDONTHRERL 72,

3. 2 FHEEERAE

FEMTHBLTIALA I HDVRIT—TZ2LT4 + LHBEHTH
BINACBEREPBELIZLT I v 71234 ¥ SR UT LR EH
ThHd7 AL TRERERML, THRFE TRML 2 #%Ic R
fCEZSOmm, HE50mmAERICOEEHERLE. F0
T IHIETEARE L 2B ARE» LRBA 2L C, 51
a2 DBENMBIF RIS TNBAEEL, FIREARFHARNER
FIZTEBIBETIhBERL 2, ZoXBERERUSERENSH
TUSRER R % MRt 72, EEBER 3SENRBE OF
FfEEIRAL 12,

4, SHRBUFRHDEIEL

4,1 SHEBELCRETICVIRORE

P AEHEH0mass B R 50massBnaaf )
NENAFZELREENDFETIRTOGUNEEWE L NEL 2
WER, DVAEHROSV A TN ADHHEREL FER
THIEZBELL. ThbbI UAEHERNEASL VTN
DRI—SEEEZ /LI, AV IEEEI LU T
DICEBRETHNTH ), FRESGUTHETR A TELTY
) H B 50mass RN avf T hEBREL .

€7 Iy 7EHIIRHT Il T ) poig v SDERES
FSERnHE, EREOFELLEEL LIFE LS w, T8
BUSERETE T3, RERED Y F ) > S RUEEROEHERICH
Z:.&f:&)i:iﬂli’i‘é’*( BHEETHDILEINHDL, —HPFiE
BERORBUELIRIFTHILEID), HUBREIKETES

RSB X BT P LERMUTOMETH N0 HE L,

L7255 o TABRS R TEE T, AR ORI £ =83 2
MPa Lk, #1Fi2 1 MPa LL b, B 0RE + =13 8 MPa

291

14F
12}
B ERDE
10 L4 | Y3y |[vF207 T ig
EiR08%
N 80 20 2
s " om
g 8r r=sx | , | mewhi
X
ﬁ 80 % OB #
w 6- WM A 1273K-1h
1
4+ /’
/
/
/
l’
2F ;/D-——'O/O
L 1 1
0 10 20 30
NeLIRATIA
(€339 210010T 2 ERES)
1 SEBAEICRIZTNA VIEREEROEE A v FERANED

T 5 L SBEGREAAL, €7 Iy 710023 T4 > 520 TH
B RT 5.

Effect of mixing ratio of colloidal silica on squeezing strength of mold
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Mixing ratio of mold coating material

BAERYE
G % nax 100
MM A | Axerva 3.3
TR A BBroLrar 2
MBS IER] | A~ P4 b 1
i# 28 X 25

®3 BASHEITEOERULH

Some applied castings of ceramic mold
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Schematic diagram of ceramic mold process
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Ceramic mold for runner vane and product
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Ceramic core, fabricated mold for pump impeller and product
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