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Table 1 Parameters of furan resin and phenolic resin
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Table 2 Formability and interrelating parameters of sand cores made by 3D printing with different foundry sand and binders
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Table 3 Sample number for raw sand sintering test
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Fig. 1 Conditions of sintered samples after being heated to 1 600 °C
and kept for 10 min then being cooled in the furnace
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Fig. 2 Scratched conditions of sintered samples after being heated to

1600 “C and kept for 10 min then being cooled in the furnace



F

{EE Founorw §5 N

MNERALVEY, 28 i RIFERATE, HR
R4S, 35, 55, 15l Bl
WS ENESTUELR, FREVRTURSEEEIK
RID: 100%SAERD > 70%SERD+30%MEHIE) > 50%5
FERD+50%BE R D > 30% = PERD+70%ME KD > 100%0E
fif), ol WEEBMERAIIIASI DRSS, BA%
2IEB. XIRBETEL 600 CHSEIET, MHE AT
IRERENEBERTSER, BNTURGREHRE, 5
WEINES T REENERERD,

4 EREEAR
41 BSiRREEAEMMEERITGRERE

I AR, EECERR /9500 mm x 300 mm x
100 mm, {FFI3DFTENHIFTENHANES, #h45%93DFTED
kRS, REHEREEL1.0~1.2 mmAYEE DR
#ho EAZG15Cr2Mol M ERIIINIRIF I TIRE, RERE
£J1 560~1 580 C, TfEEMRHFEHNERERENT,
BRitieigiunga.

FIfaEE I REUNESRFR, NEFTTUEE, &
B A REEBEEDIHFEITEEREYEE BT

Vol.70 No.10 2021

BB, Hp{EA100%ME I EPAYE A REZND Kigkrt
EHREMTEE I F(EHL100%SEM IR . WEF
ERJLAEH, BEMREPAIIINLCAIRY , HHERE
B RRRRRE AN T E .

4.2 FREZEENBE(ER ST TERIEERITUR
ZEeeh

ZERIER R SEMIEL~1.2 mmAYEEIE IR
FUAERIPTHERERSBIES, Agitidk
S FeiEN BARRENER FIARGFIEHERE
RitfraEiRRFlE. EERALNTFENEEERAK
K, ERHEHEXSBUTEELANRRE, HERI B
@140 mm x 300 mm, $&FE5FIHIE TS Z=IGIEPENMERAR
BB SRR RS BN FAEHNGERBEREN
20

MNEAFHHRNERRESHLUEL, 25%H4EA
JLF R BERIEWREMRTY, RERMAIMIE DI
G, MISHEERENE SEPMEER ST, A
D2 SHENM R RETIRERENETFT1ISHEH. B
HASHHDRERANRGBERETF TF3SHE, 1S

F4 AR ESEREREIZT
Table 4 High temperature pouring experiment design of test blocks
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Fig. 3 Surface burning-on conditions of castings after shakeout produced with different types of molding sand
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Table 5 High temperature pouring experiment schemes with high silica sand bonded by different binders and coated by
different thicknesses of coatings
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Fig. 4 Surface burning-on conditions of castings produced with different types of binders and coating solutions for high silica sand after shakeout
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Fig. 5 Comparison on thermal conductivities of silica sand and ceramsite sand
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Fig. 6 Simulation results of shrinkage conditions for risers of cubic ingot castings with silica sand and ceramsite sand
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Research and Application of Raw Sand in 3D Sand Printing for Large Steel
Castings

SU Zhi-dong, FENG Zhou-rong, LI Cai-hong, ZHAO Jian—-dong
( Kocel Steel Foundry Co., Ltd., Yinchuan 750021, Ningxia, China )

Abstract:

In this paper, the influence of different types of raw sand and binders on the quality of 3D sand printed
cores for large steel castings, and the influence of sand molds prepared with different types of raw sand and
binders and coated with zircon powder coating on the surface quality of castings were studied. Meanwhile,
with the simulation software of MAGMA, the influence of molding sand on the shrinkage of casting risers
was analyzed, and based on the comprehensive considerations of the cost and casting quality, the experiment
schemes and selection criteria of raw sand for 3D sand printing to produce large steel castings were proposed.
This paper laid a foundation for basic research of molding sand used in 3D sand printing technology for large
steel castings.
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