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Abstract: The inorganic binder technology is one of important developing directions of environmentally friendly
foundry materials, which has been achieved breakthroughs continuously in aluminum, iron, and steel casting fields for
recent thirty years. In this investigation, taking the SQ inorganic binder of Shengquan Group as object, the differences
of the binder performances were systimatically compared in two kinds of base sands of ceramite sand and silica sand
with different fineness levels, and the characterizations of particle size, optical microscope, electrical conductivity,
angularity factor, specific surface area, SEM, and so on were carried out for the base sands. The results demonstrate that
the base sand type obviously affects the binder performance. Under the condition of a low binder addition, the initial
flexural strengths and 1-hour flexural strengths of the ceramite sand samples are obviously higher that of the silica
sand samples, even higher than that of the silica sand samples under the condition of a high binder addition, and this is
primarily attributed to the strong adhesive strength resulted from the unique surface structure of the ceramite sand. It is
also found through SEM characterization that the binder film thicknesses on the surfaces of base sands exist difference.
The measured values of the binder film thicknesses on the surfaces of ceramite sands are much lower than the theoretical
calculation values, while the measured values for silica sands are a little more than the calculation values, and this
discovery further verified the positive effect of the base sand surface structure on the strengh property of binder. This
investigation revealed the influence of base sand characteristics on the binder performances, and provided basis and
essential data for in-depth understanding of the interfacial interaction mechanism between the inorganic binder and base
sand, optimizing the molding process conditions, and expanding the application of ceramite sand in aluminum casting field.
Key words: inorganic binder; base sand; ceramite sand; silica sand; flexural strength; interface interaction; surface
structure; warm-box process

HEWB: ZRFACFFIRE (2024637010000935 )

WHSEER: 2026-01-04 WEIFAS, 2026-03-10 WEHEITTS .

fEEEN: B (1986-) , B, BE, T, TBNFHEELIREN . EHRPNAEXARIIE. E-mail: wangchangxu@
shengquan.com

IR IKB, =X, B5E, & TIIECEHEN SRSk AR EMETIE []. &, 2026, 75 (4) : 352-360.
WANG Changxu, YUAN Yong, YANG Zongfeng, et al. Adaptability and interface adhesion mechanism of inorganic warm
core box binder with base sand [J]. Foundry, 2026, 75 (4) : 352-360.



2026 HAH/ET5E

TMEF R ARERBERIFE, SRAEEHE
ENEBRELO., ZMATHEHR. Hi%. HFN
SR EBENS TR E Y, 55 R2003FHES £
ERINEDBRSELNMET RS, TEPIRED
M REMIBEMS S EES TRE, BET X
FEEFIEF RN ABY . BR1, ZIRARERINAN B
FRINEKR. fIEFREIEREXBHENES, R
EWAHD TV EFITERER AN B ER B2
7, BRERDSHEFINEEERNE, BPR2HE0
HFHTESSIATS .

FRDEBERAEIKERE . S KERITERA AL
LR BHYIBH SN, BEBSMEREEE
GEER . FERDTTRMERENE. S TERBEDSE
BIFETIARR PR, ERTZIAaY, iE
TR, THMEFEHDAREHENNSNEBEES
BIRE, BRI EAMER LA E RSk
wiamm”, A, EHRMDELIMETWEEESREE
Pt 5 E RO R RN AR R

EZREFATFEMSQRIINAE S TR T E R4S
I, EERNSHOREE. FURMERREM . FHOIED
ZREF R TRENLH AN, ESFHRPERGER
KIMETIHSHIMERE, IXFEBARIDIEBIRTREEET R
BEEEEXM. DRNRREDOEBRNS, KR
FXISQRYT M, EREREVIIIN, XAATEH
EREHRDINEY, MidEMEER, W R#HTE
fiE, FXEMIEER REAKIRBIEREITITRR
HIME St
1 XM E RS E
1.1 iRINEERE

MIFEANEBMNERE: RELBREXRR
M(SWY)  IBOEFSH (MLWAL) « IR
B (SHY ) « BBFRF (AX8200) « XEIL&AT
(Y ( XRD-6100) . A& HEBEE (TESCAN
CLARA) | X5KHHiE{ ( ARL-PERFORMX ) . %
ZEME (VHX-5000) . sHSEGBHRIOHTY (BT-
2900 ) FIREAPLLREFVMNEN (SMT) .

1.2 iX3ertst

FERAWME: =% CG8EIW) , =ER 0"
Jt&H) , RIEED (SQ-SWBI100) , M R(EEEF
(SQ-BL500) .

1.3 WIS E
BRI T TR FRE, KR

s A ﬁ '- ‘i
IS Founorw [T =

55> H30-140B80F, AGEBLLSEISTHABIAFSHE
(45-70 ) FORECRY, EA40. 50, 70. 100 EA9PIFHRD
Eb90% . EMEMASQIETERER, FtiTEsEN
it

MRS EABCEETH (MLWAL) #I%
MBI, BRENENERY, SEiEHmER (48
HB1.2wt.%5%2.0wt.% ) FIMAES ( SFPE0.6wt.%3k
1.0wt.% ) FERMHHFRS2 minEENS . BERER
INESESCHF, RECRIREN60 C, HESF
BEN200 C, FERAMENSIKIEERTEHT, IS
RS R,

swEM: FRRERLGRERIYL (SWY) T
EINENRE, SEMNNZREE. | MZREN
24 MAERE . BEIIRES M TFIE.

FhEE BRI ERAE . EENE A TSRS iR
BRZUEDRL, SRR TR ARSI TSEMNEE . F
FISEME &4 £ Z RN ER R R FL T BAISLIRE
B (Z=NERFEYE) ", @i, SSEEREUrmt
fTEDSZAADHT, WEItER (Al Si. 0% ) BRMER
PaxisLa 1

MEBEEITE . RIBREFIRIRIIAESH R
SLEER@R, HEEERESTHIBEMETIEE
B,

Vit M
I = Spm ) Susiiran " P (1)
N myen DAEFINERE; pHKBBEZEE, B
1.4 g/em’; Sy AR ELREAUA SO L

2 HZR5S
21 EHBSEBE XRF FiE

e AR A AN E R D IR IR . E8
XL RIS FRE . H, FERE (GSHEE
W) SHENBAENE, SHEREXT2%, HF
EYIRAERAENNIER. Z0 GRS ) AYSio,
BEN0%~92% ., MEEEITWERINHERL

2.2 FIRIFERIFZR

IS A=A RIIZRAE L PR . EERRDER
K2Rk RS, BRI BIAIEE . ELRIPAIDK
R AREE R ERFIREERIBE B, mE!1 (¢) AT
T, ZEBRSENARN AN, ERVEREFIF
TENE, MEDNINSHhERBMEROELERIRE
SRR RO AL . SRS AR NEtBEAE
HFARE, EHRDAILIRERNEZER TR ERE
Xig, XMEREPRTER-DNREEEEBER




F

Vol.75 No.4 2026

‘!t S —t—
{EE rounory LG EHFS

F1 REAEBRMAED L ZER D

Tab. 1 The chemical compositions of the ceramite sand and silica sand used in the experiments  wy/%
e HFR ALO, Sio, Fe,0, TiO, K,0 Na,O CaO MgO
1 GRS (40-70) 72.73 19.42 1.92 2.99 0.49 0.037 0.45 0.16
2 FHRHP (50-100) 73.17 19.48 2.01 2.94 0.23 0.029 0.43 0.17
3 fERD (40-70) 3.28 92.64 0.26 0.045 1.55 0.59 0.11 0.12
4 > (50-100) 4.18 90.12 0.32 0.043 2.34 0.89 0.11 0.13
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Fig. 1 Morphologies of the ceramite sand and silica sand used for experiments
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Tab. 2 Conventional test results of ceramite sands with different finesses

75 AFSHIE pH FIRR% % AR HEERERY (m’-kgh) R FE(E/mL HL 5%/ (nS-cm™)
FERP-1 51.12 6.78 0.03 0 1.073 7.07 2.13 43.60
FERED-2 54.76 6.92 0.03 0 1.087 7.72 2.12 42.28
FWIRID-3 59.48 7.08 0.03 0 1.064 8.49 2.12 41.35
FERHD-4 62.55 6.99 0.03 0 1.051 9.11 2.09 39.70
FIRWD-5 65.19 7.06 0.03 0 1.052 9.63 2.08 38.11
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Tab. 3 Conventional test results of silica sands with different finesses
¥ AFSHIJE pH GWRY% K% AIEREC HEERERY (m®-kgh) R FE(E/mL SR/ (nS-em™)

fikfb-1 50.54 6.5 0.04 0 1.311 7.86 3.27 50.30
IR 55.17 6.31 0.03 0 1.293 8.41 3.15 4592
-3 58.46 6.65 0.04 0 1.307 9.35 2.98 47.28
R 62.78 6.47 0.06 0 1.289 10.84 3.39 45.95
fEfb-5 65.01 6.42 0.09 0 1.275 11.56 3.49 42.90
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Tab. 4 Flexural strength test results of ceramite sands with different finesses and 1.2% binder addition content

B9 AFSHIE  HCRMAEY (m’-ke')  RPHSSREE/MPa 1 hoE/MPa 24 hiJ¥/MPa 1 hs®E7AEfb/% 1RSSR B /um
FEWP-1 5112 7.07 1.66 5.71 5.63 100 1.21
FERW-2 5476 7.72 1.82 6.08 5.63 107 1.11
FIRAP-3 5948 8.49 2.03 6.45 5.64 113 1.02
FERD-4  62.55 9.11 2.06 6.83 5.85 120 0.94
FERRP-5  65.19 9.63 2.15 7.21 6.76 126 0.89
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Tab. 5 Flexural strength test results of silica sands with different finesses and 2.0% binder addition content

B AFSHIE  HeRERY (m®-kg')  BIISSREE/MPa 1 hoRE/MPa 24 hifiF/MPa 1 haEEAE{k/% 1T REZS IS /um
-1 50.54 7.86 1.72 433 427 100 1.82
TiEfb-2 55.17 8.41 1.73 427 4.19 98.6 1.7
TERD-3 58.46 9.35 1.76 4.16 4.05 96.1 1.53
TiEfb-4 62.78 10.84 1.77 4.12 3.85 95.1 1.32
Tikfb-5 65.01 11.56 1.81 4.09 3.78 94.4 1.24
F6 12%MEFIMAENARHAEEMHN T RENRER
Tab. 6 Flexural strength test results of silica sands with different finesses and 1.2% binder addition content
P AFSHHIE KRBV (m’-kg')  BIESRE/MPa 1 heJ¥/MPa 24 h3f/MPa 1 hiRJEAMb/%  PHETRNSS IR /um
TiEfb-1 50.54 7.86 1.05 2.12 1.1 100 1.09
TERb-2 55.17 8.41 1.04 1.91 1.14 90.10 1.02
TERD-3 58.46 9.35 0.93 1.83 1.05 86.30 0.92
TiEfb-4 62.78 10.84 0.89 1.47 0.91 69.30 0.79
TikAb-5 65.01 11.56 0.73 1.31 0.41 61.70 0.74
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Fig. 7 The binding film thicknesses on ceramite sands and
silica sands

Feg (L2%RIRE I ) TS um IR um

FEERAD-1 1.21 0.89
T2 1.11 0.61
FIRID-3 1.02 0.58
FIRID-4 0.94 0.47
FERAD-5 0.89 0.40
fED-1 1.09 0.92
fikfb-2 1.02 0.89
fikfb-3 0.92 0.82
Efib-4 0.79 0.73
fikfb-5 0.74 0.71
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Fig. 2 SEM and EDS characterizations of the fracture surfaces of ceramite sands
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Fig. 3 SEM characterizations of the binding film thicknesses on the surfaces of ceramite sands and silica sands with 1.2% binder additions
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Fig. 4 SEM and EDS characterizations of the bonding bridges on the surfaces of ceramite sands and silica sands with 1.2% binder additions
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