20255 SF1HA/ET74E

» [)
%E'Lﬁ_,é"‘%ﬁ FOUNDRY

Ha AR ST M AN 2

(1. BRI BRI 5 TSR, MR SRAERARERERIRE,

EEREN:

2\ (1992-) , B, &l
i, TENFEBEE T
B HIBEMEISE. 818
BUAPRIEIR TIE. E-mail:
gongxl@whut.edu.cn
BIEFE:

HEMH, B, ¥E. BiE:
027-87540094, E-mail:
fanzt@hust.edu.cn

FEDIES: TG221
NEtFRRaE: A

N ESHS : 1001-4977 (2025)
01-0001-15

BEE£IA/:
EBREBARZES (No
52275334, 52205361,
51075163 F 50575085 ) .
WS HER:

2024-12-05,

VR 2, BRER, #aH
#AEEIX 430074;
2. BB ASHRRS S TR, LR 430070)

WE: HERTNMER, BEEEFIRAWN. SHFARIFIRAENRRSMNE, 2
RRFBEEEMHRBNEEDS B Z—. SBVFEN (WEREMER ) LR, TS
EXRIRERERSS, WMNBEEENER, TEHEENMEN B BERBEEELX, &
NTEMET NA . AR THERLNFES ( T2RERIBTNMER ) REBEWS X
RIBFFR MM BIVIK, N T IEAENT A RBER B o 26451 FN3DFTEN BB SR S N A
BR, MANFERINABFRAERYR “BBERIR" #iT T RIFMtLRS T, &EHM
HERTN SRR RS R T FERINLS .

Kiggia): THRAEER; FERRENSE; BERRERSS; 3DITED; [BME4E; AKEBEZ%

MEESREN . BB BEHEHETNEREFET Z27%, PAKIE
R R TR AI70%~80% Y FEEEFIE R A FEIE R R AT Sk ERANIS AL
¥, SRRV EED SRR MM EEINT . RIEFMEFRIEEMNBIERA
DAFLIREED . WIEEV ST TR T RSB

HLORRBFEEBHANE. TZ2ERMNEFBREFES, [ZNAT
FEEFNB N RO, 20 A0 FIB RS RIS INRIEISTT L, FERAE
mEEs. Ui () RERSY. AEEUEFEER, ERREETZHEE
MERERE, TZATHN. FRaesBHHNEr"", ERETNIMEHDT
22050 F TN A, HEMATRE. MXES. SIS FMRIEEE,
FHTIZNXE, EENATHERGEFT,

BNHEH (WE) W IZ, ARl BRI CENR TP ERHEEE
SR, BRI, REBGELFENSHKER. MBENRFRIPENNEETE,
(BfEHE TIFE IR T NEEBIMRAOTH SN TZRF RN, 55268
RSN T2 E7E, UESHERENFMETD TSR,

ERETNMENNERRE, SHREEHTIMMER: COMSEUKBIBE,
REEUHIEEKIKIBY, RSBNEKKIBEEDIIFEER SN FENDY. B
B, COMSIEKBIB RSB EIKIIBE B 2N A THNGER, M
U H TN MET D T ENATEaSHHH,

EFR, STHBRRTINFMEHNLREENED, B LEEXNEEFET
MR FBRFF TR . EFHTFIMRIIEFIIRNES, 3DFTENAENEERIFT

FEBEERERI,

=R, ERETNHMENDEFEFNARANINSENMREGES . AXE
RIBT HFERERIRTNFEN REBWRIRAR LN ABINR, A T BB &
FTHNREEFIFI3DITEDRENFEHIRAR SN AR, WD T THFEFH
REYER, FLEHBERA, KEREETHERATIFHENNARRESDG.




F

Vol.74 No.1 2025

{EL% FouNory L ERZEIAR

1 EERRTTHRAER

Hel, HETWETRNEIREN, TE2REE
BREENRBREFY . IRIBEEA SR BSEN
AE, ERBTNFMENZEH T NERENE, WE
1Ff7R. Hr, COMEUKIIRIIFIBHBSREM KNI
WEZWATIKIE . EMANKFITIAIHR L
o BRSBTS EAEEZASRERN
B, ETERTIREESFRIEERNEEEH.

CO, B K A HL-TEALEL A Y 3 AR
BRWTZ LK R 12
1956-1980 1980-2005 2005-F4 2010-F4

B TR T 2
(RS, Bid. MESAD)

P B T
( VRHE:, WRfEfL)
El mERSTNFMEDARRDRE
Fig. 1 Development of silicate inorganic binder
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Tab. 1 Ratio and properties of traditional CO, hardened sodium silicate binder sand
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Fig. 2 Schematic diagram of ester cured sodium silicate sand process
production line
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Tab. 2 Performance of new ester cured sodium silicate sand under different temperatures and humidities
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Fig. 3 Pictures of typical steel castings produced by new ester cured sodium silicate sand process
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Fig. 4 Comparative results of tar content and harmful gas emissions in the core making process



20255 SF1HA/ET74E

Inotec

Wil

Els &S &EFInotectH LIS KIBERI SRR A
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Fig. 7 Water jacket core bridge (a) and aluminum alloy castings (b ) produced with SOLOSIL TX binder
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Fig. 8 Phosphate inorganic coated faceplate sand core and faceplate iron castings
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Fig. 9 Schematic diagram of inorganic binder 3D printing system in
ExOne company
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Fig. 10 Pictures of inorganic binder 3D printing, microwave curing, and sand core samples
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Fig. 11 3D printing with cold-curing inorganic binders
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Fig. 12 Comparison of 3D printing with heat-curing and cold-curing
inorganic binders
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Tab. 6 Performance indicators of 3D printing mold/core
using sodium silicate binder
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Research, Application and Development of Inorganic Binder for Casting
Process
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Abstract:

Inorganic binder used in casting process has the advantages of low odor, labor-friendly conditions, and
relatively low cost, which is one of the main development directions for casting molding materials in the
future. However, compared to organic binders(such as resin binders), inorganic binders exhibit lower bonding
strength and are more sensitive to environmental humidity. This sensitivity poses challenges, particularly in
the reclamation of used sand, thus limiting their broader application. In this paper, the research and application
status of inorganic binders (mainly silicate inorganic binders) and their curing methods are summarized.
In addition, the research and application of phosphate inorganic binders and 3D printing inorganic binders
that are being developed are introduced. Meanwhile, a detailed comparative analysis is conducted on
the challenging issue of “reclamation for used sand” in the application of inorganic binders. Finally, the
development direction of inorganic binders is clarified.
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inorganic binder; silicate system; phosphate system; 3D printing; used sand reclamation; development trend
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