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Table 1 Physicochemical indexes of raw sand

SiO/ % Al,04/% HA/% FIREEI% K% it K/ °C
=92 <4.50 <0.30 <1.25 <0.3 >1400
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Table 2 Physicochemical indexes of three alkaline phenolic
resins
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Table 4 Physicochemical indexes of furan resin and curing
agent
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Table 5 Physicochemical indexes of two-component
phenolic urea-alkane resin
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Table 3 Physicochemical indexes of three alkaline phenolic
resin curing agents
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Fig. 1 Mold ( core ) sand sample preparation process
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Table 7 Comparison of surface stability of three kinds

of self-hardening resin sand %
T BEIEIA /%
1.0 1.2 1.4
Rk I AR T 89.62 95.85 96.03
R R 99.40 99.43 99.66
B RBER b 99.13 99.24 99.37
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Fig. 2 The effect of three kinds of alkaline phenolic resin addition on the properties of core sand
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Fig. 3 Three kinds of resin sand gas test
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Table 8 Effect of powder additives on the tensile strength of alkaline phenolic resin sand MPa
A% AALEE e (B AALs TER IRIEHy FRRER K e ENia
0 0.59
0.15 0.93 0.72 0.6 0.51 0.72 0.65 0.69 0.78
0.25 0.88 0.64 0.67 0.55 0.77 0.58 0.49 0.77
R BRI SRS B BE RS R E R E
Table 9 Effect of powder additives on surface stability of alkaline phenolic resin sand %
JA /% AL AR TR AALES TEH JRIER5y FRRERK I FALEE
0 97.93
0.15 98.67 98.58 98.6 98.66 98.89 98.49 97.86 98.42
0.25 98.78 98.5 98.26 98.89 96.8 98.59 97.31 98.33

WiRERE, BB BT NIsRE EFFERK, 9
HERMERISIENEL . MKOHRMERIEIANGE, FH155H
MBS LA E D URE, IR NETT, FESHE
FEERBE BT IR, RIS BIRIBE R, LIET
MELATERL . BORNEMERE . MRS ITEM ISR ILE
EMEVIRREREATERREARABE, XEA
PIMARFNFEERSHREEE, JLUESEEAY
T, ARSI IREE SN EST,

TERUSNESERIE RN, HITER
%, UHERINTZ

2.2 IEXIRICERDH
221 IEXREIEEZFRKFIRIT

NFEERETEHE, RERANRE=KFE
MIERIRE, HRFMEFMAE (A) | ANRBDRE
(B) . SHENMAE (C) « JTEMIAE (D) XJE

B1hgE. 24 2. REREE. REMENEE,
IEXIAIOERANERL0, FAERI R ARFINFIINESA
M ERRENH .

222 IEXRIRIWERDT
HWEHIEBEE: 15~21 €, =Z=WEE:
40~50%RH . FEIHIEARE MEREMIKERIIZELL,
BRI S REHTEIBAME, ITEHRER.
HEED . SHIRFIAEM NN RERRE=1IKFE LHE
FREER, . k. kAOARZERA. Rg. Re Ry, EWRESD
HreERuEA.,

223 IEXIRIGLERIGIE

RIBREERSITAR, WH4EMEIZEE
—MLEZE, B heEMNKSZEABCD,, B
IMEAF24 e BB ZEPABC,D,, BWEELEMN



A NN = ‘Et
20245 SE1HA/ET3E ﬁggj:jﬂ_ FOUNDRY
®10 EXRER
Table 10 Orthogonal experiment table
'

FhesFImMAR (A) 1%

KAWL (B) 15

FAbBE AR (C) 1%

TEMIMAR (D) /%

1 A (1.2) B, (40/70 ) C, (01) D, (0.1)
2 A B, (50/100) C,(0.2) D, (0.2)
3 A, B, (70/140) C, (03) D, (0.3)
4 A, (1.4) B, C, D,
5 A, B, C, D,
6 A, B, C, D,
7 A; (16) B, C, D,
8 A, B, C, D,
9 A, B, C, D,

F11 EZRBER
Table 11 Results of orthogonal test

BEESERS, X5/ 71233 mL/g, FEXIEINAE
F1.4%, ZINEBEINFELIFIR.
BAB.C.D,FEFEASELX RSN S,
HIRZEDTEIA, RAEIMASXIELL M EEaER
AB.C.D, FEEM E, FZTHEHMSEL, RI{FEFE40/70
ANE, EHEREMIIANEN0.1%. 0.1%, BB
DIANER(EL1.4%, LRIRPE () MHERENIZELS, B
RHIEMAZ, BERSHERREBFARE, B2%
HEZEMETRHTEE, BASE6E7T —EREEN

®13 MUFRBERWEEMANESER

K 1 hgRE 24 hsREE  RINEE KA
45 /MPa /MPa 1% / (mL-g?)
1 0.42 0.83 98.49 10.03
2 0.24 0.72 97.80 1053
3 0.17 0.44 96.90 12.20
4 0.43 1.01 98.85 12.17
5 0.39 1.22 98.52 11.60
6 0.25 0.86 98.08 12.53 BT o

7 0.5 1.09 99.09 12.90
8 0.4 0.93 99.07 12.87
9 0.41 111 98.74 12.23
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Table 12 Validation of orthogonal test results

etk Lhiff 24 hsiJE K% KA

kS IMPa IMPa FEME% / (mlfg)
ABCD, 057 132 98.92 12.40
A,B,C3D, 0.41 1.37 98.44 11.77
ABCD, 052 1.22 99.23 12.33

Table 13 Optimization scheme to reduce the amount of
resin addition results

1 h3RJE/MPa 24 higJ¥/MPa I 2EE VY% K< (mL-g™h)
0.55 0.93 99.12 10.8
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Study on Surface Stability of Alkaline Phenolic Resin Sand

WANG Cai-jia-shang, PENG Xing, ZHANG YU, YIN Ya-jun, JI Xiao-yuan, LI Yuan-cai, ZHOU Jian-xin
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, Hubei, China)

Abstract:

Alkaline phenolic resin sand, as an environmentally friendly resin sand, has been widely used in the
production of steel castings. However, there is a problem of poor surface stability, which leads to sand
inclusion and sand sticking defects in steel castings. In this paper, the surface stability standard detection
method of self-hardening sand is used, and the alkaline phenolic resin sand is taken as the main research
object. Firstly, the surface stability requirement that meets the actual production demand is 99%. Secondly,
the alkaline phenolic resin and powder additives are screened, and two kinds of powder additives are selected.
The optimum process scheme obtained after orthogonal optimization experiment is as follows: resin addition
amount is 1.2%, raw sand is Dalin sand 40/70, magnesium oxide 0.1%, soluble starch 0.1%. The results show
that the optimized scheme 1 h strength is increased to 0.55 MPa compared with that before optimization. The
24 h strength is increased to 0.93 MPa, and the surface stability is increased to 99.12%. The surface quality of
the cast steel is better, and the sand inclusion and burning-on defects are less.

Key words:
alkaline phenolic resin sand; surface stability; powder modifier; room temperature strength
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