F

{EE Founory 1o BSR4}

Vol.68 No.6 2019

B ARESENAMEMRERERL SRR

XUFIE",

X8, REFR, HIEK', BB B, RS

(1. EBRFMHBZETESR, aifiEsniikNaeSteERExLRE, £iE 200444;

E&ETEN:

R # (1992-) , =,
MtT4E ARAESE
=y =l 3 S
E-mail:1078541531@
gg.com

BHVES:

ZHER, B, BIffARA,

E-mail:wdxuan@shu.edu.cn

FEDIES: TG221
NEtmRaE: A

W EHHS : 1001-4977 (2019)
06-0634-06

BEamB:
ExXBARNZEZTER
Im B (51604172)
FTEHTEAERER
(08DZ1130100) ; &
RIZINE ( 17JC1400602 );
Eiemi-BRERER
£ - oo PHIERENET
EEEEEMARN =4
FasprAE (V.10-0110-
18-004) .

Kis R

2018-12-05 W RI¥7S
2019-02-28 WEEITHS .

2. BRI AR Z B R Be, I TEBR 110045)

WE: LGORBIB AR, DA UK, BEFSEMRER, MBREIEHNET
ANWEBZRIY, HRTDARMIBENAEAEBEI TR . ARERKR: BE
BAZFNEEN, BELCHEmPARBIBTREESEXER/), FmliIWERNS
IBREFER), SIREESEINER), BSAEBESARFNENBINTHER. 218
IEAEREIRENL 200 CF, SARNRERIENSNE, ANEEER TGS ERER
¥,

Kigia: SWEBREY, DARMIE; GRIBNSR; S5t

MKV EME KITRNEEM, HEIMMSE T ‘2B ERBE .
KRNIt A2 &Y OB B84, MR MEEERITFINRE T iE ZsAYE
gl BEASTEAM FHNEZRNE, RETDOMHANRERIBE. T8 KREK
FMiFIERA, 2HEUIREHENFE., EES O FBESHRTF B ELEEE
HREMERERMHANETERE, WEERNMTEEERTEHkHSY,

SHHERERSEBRFIKEZV) ( HEREH20 CFHZEL 200 CAY, ZKFKEZ
{XH0.5 x 10/ CIEZELLx 10°/°C ) , FIAEREMNL, SEtEHiRE S NS
HNEEMEE, AEERMTREN, IRES, ZTHERAERREY, 2B
B zaMER,

BAEE—MUERRENSIO,, U—MISRAEWEE, 2RBRkAET
21500 CEOSRRE, TISRMEINL. #ik. DRmk, & BAAaRIKERS
M. MATKEE—FEERINSIO,, JARFIBIIIAEL 200 CAGR, =&
ERLTERNERSHRSHET, TEHA%E. AREIES, HEEN217 CL
AR, BT REETEBIERRENSTTERNS, BUFEESREEMEN, S
HAGERETEY, 3—hE, BFFAaEE—MSEUERENYR, —E85
AENFEEEBIEFEEISSRMERE™ ., Ait, ATRIBEESEEISEITRE
A RIFIERMRE, HAENSENRBEFIE—EEEN.

ABIEBEMARTFNSAE, HRTHAEMIETENEBELSES
MEBERIEN . A LAATREIEM AEM, 25 RBREMNE ARSI, BMEHES
ENEEEF, MBRETEFE TS ERAERT, BT SHIIATREEN
BARE, KRS ARS SNSRI,

1 IEdE
11 #IBIZ

KRBT ANER ESEBAmMAaRKEY (E=BBXY ~RBRRE ) ,
BEWZER D INRIMR, MRS EMUINERE D mINZR2E7R . AI0FIzE AR

B325EHSAEL AR (EnBERLT FRERAT) , BEUFHSMERIER,



¥ [)
20194 H6HI/E68% 158848 Founore

IBEFIANEEFSE ( EBHRRBBEERR]E) . Rl BEMEHELZAR

B R REARE LR . BAEAREENSTS Table 1 Chemical composition of ceramic core powder Wg/%

BEBTHRENRS, REMEALAR12 0, EhEH BRERE SO, AO;  FeO;  MgO

ZEFINES FI990.5%, 10%F115%. AEERERS ORI 20009 i <000

17%RIELERR S, 7290 C FIRBF 1956 h, WREES >99.9 <0.05 <002  <0.05

AERBREEN u%%gm&ma ) EFIRRR T B %0 ERIEEMEIEEST

64 mm x 10 mm x 4 mmAYEERR, E5IESI2E25 MPa, Table 2 Particles size of fused silica

BESFOFERAKZED. EERREE, T BHRHRIA2] o m <10 10~30  30~50  50~95

B a-ALOMKRMREHRANIEM KRG, KRERERN % 15.43 39.14 3084 1812

1200 C, FFRiE6 h, REEFSEHNEEIRSEIEIF so00

Gmo N IV 2oL 3

1.2 MBERAE SM R A BB A aa  15%
SRS IR B RN E AR R T 000

TFHTUHE, AENSAEIRREEXAIE zooo-__/LJwA -~ 10%

KEHEIGENE, RAAWDW-300A88IaH (K&ER

FXEEBIRAR ) IEHERNERNZE2ENRS IOOO% - 5%

IBIZSIRE, BIES 30 mm, NEHEZF90.5 mm/min, 0 A 0%

HTERADIEAT, BESHRMN IR INAX A S

RFHEZEL 500 C, FIR30 minEFF@EN . S8%

P A Ell FRSARANE FESHIXRDEE
= || &= o7 N Nl p2 1 —H St ) . . . .
ENEXRAUNRIZE, BREENBERTHRAREI Fig. 1 XRD patterns of cores with different amounts of cristobalite

BBREM R, L5 C/minf9FHEIERERFEIL 500 CHIRIE "

30 min, AEREFSEANEIZEE, WEESHTES.

D EFEIS A= RIS RAEIOE . FFEXEE 8251

7591 ( BAREZ/) DIMAX B ) SHBUSEERIF{TY gzo_

o, MMIEACUK o 5%, £10.02° , HIBERE %

10° /min, FAFHE FERENERE RO X 25 E 15}

2B20 ( HZANHITACHIZAT) SU-15008! ) , ik FREE ﬁ

15KV, HRUREHTESLE, or

5 1 1 1 1

LSRN 0 5 10 15

2 FER51T8 T A%

2.1 BAERNENHERYBISIN B2 FEAASHFNETFRSHAAHSE

1%$@HE§?£UD§T@$*¥%E’JXRDijat B Fig. 2 Cristobalite content of cores with different amounts of

. N o e istobali

FRESTH, MES ARSI, RATE cristobalite

AsREM kNS, HBREEERT S AR S 13

o

RS RO ST R %

=~

WE. EEIENRESHATHAEEIEHRENS o

B, —EHRFMSEL, B—HHREHS |

PEKREPIT IS A, 5T R 1P XRDEX l

BT, WEBHTEEAHT. ERRTRAAFNE ol

TRSNSAESE. HETH, YSEEFNAE _

MOBEINZUI59RT , EUS R B BATAO7. 109614 |

INE127.65% . ERRARS AR PRSP o | | |
0 5 10 15

B ARNEE, BERDHERAIS RS EXI AT

ESREMIE, HAUSHSAETHE. MEH T A e

&, SHEEFIEE-10% F8, HER-TT AN S PR AR PGS AR
_ . . . Fig. 3 Separated out cristobalite content of cores with different

HEMNT7.1%IENNE114.32%, XEEHMNS ARE

FAEKRIMER%

amounts of cristobalite



F

Vol.68 No.6 2019

{EE Founory 1o BSR4}

O RPEIISEFZOER, (BH 7 AREEBIT
S BARERINEMN10%IEINE)15%E, H#RTPHAa
RO HE M 14.32%5/\E)12.65% ., HREATREE
AENRFIKEMNEST _SiE, £58 FTAER
K, SRR AERIESE RN DTmInEFE".

2.2 HAERSEXEORIRIZN

E4REARRSARNIE FETCH @AM O 2R
El. BEA, RIS AROESEOGS, A%
KIBFA EEE EE, W EBRERERK. BES
AEAINERIEN, =IMEME, BHas Sk
HERFR , W B BUR AORRR SR, AT R B
Z BRI/ N RS, REFRERIR. FJLARE
LM/ NTRIFLZ RS AR, BN08TARK
BRI 26, EEEBORIIBIN Z BRI S EPHD
FIRLERIER o

2.3 BABEFNEMNERNDFMEERRIN
ESRA RN ARESEMNEEISHMEL 500 C
THSIRERE. HENA, BEESARSEEMN,

BSHNERNEZREREXER), HHARKIS
J95%RT, BUSASIRREIRE T &R AE/928.50 MPa,
FEEE2TH, WS RTNSAREE/H18%,
FERRANFAREESRASEE, BAsE N
BT RS, REESHEERE, BTG
MHhZEMRE. HARESFHN S AR ERZHIT,
LRSS RS AR E E M 18%IEINEI27.65%HT, #Y
ERNEIREREMN29.50 MPaf&{kZ16.23 MPa, HJR
HagERFARSENd S, HTARNRRBEFELT
T SRAIARFRRI R 7= 4 T R A A R DSBS N ER =
EESHHBL, XMHEPFERKET SN
NERE. BTFERAUSEFENATFERESOMHER
#iE, HeRnEaEdsikiT, PG aZaRm
BENNIEIREERNIEE,
BeR2frRAAEMIE FRESHERINSIRRE.

HETH, BTN ERERES RN EBINMm
Bk, HEREEESARMISMEN, HFRPH
AEBSEXRTIEN. RIEEEES, SHEEER
SHSRMEEEERATREEFAENEE, HA
B IFIE AR SR NFRRERED, 10

(a) Torfide; (b)) 5%Jrfide;

(c) 10% )5 f13%;

(d) 15% ) fide
B4 FEBANIE TSRO
Fig. 4 Fracture morphology of cores with different amounts of cristobalite
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Fig. 6 High temperature deflection of cores with different amounts of
cristobalite
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Effects of Cristobalite Content on Properties of Silica Ceramic Cores

LIU Li—jun’, LIU Chao®, XUAN Wei-dong', DU Lu—fa', SHAO Wei', REN Zhong-ming'

(1.Department of Material Science and Engineering, State Key Laboratory of Advanced Special Steels, Shanghai University,
Shanghai 200444, China; 2. Shenyang Polytechnic College Technical Department, Shenyang 110045, Liaoning, China)

Abstract:

The ceramic core was successfully prepared by the hot injection method, where quartz glass powders were
used as starting materials, cristobalite as additive, and the ceramic casting wax as the plasticizer. The effect
of cristobalite content on the properties of silica ceramic core was investigated. The results showed that the
degree of crystallization of fused silica increased first and then decreased with the increase of the amount of
additive cristobalite; the shrinkage rate, high temperature deflection of samples decreased gradually with the
increase of the amount of additive cristobalite; the high temperature strength increased first and then decreased
with the increase of the amount of additive cristobalite, and the apparent porosity increased gradually with
the increase of the amount of additive cristo-balite. It was proven that the ceramic core with 5wt% cristobalite
content has the best comprehensive properties at 1 200 °C .
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silicon oxide ceramic core; cristobalite addition; crystallization of fused silica; comprehensive properties
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