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Fig. 1 XRD pattern of the fused ceramic sand
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Fig. 2 Sintered layers of the alkaline phenolic resin fused ceramic sand

NEPBRIRDER, SAEI3cHR.

2.2 IREEEFIRANIE
XIBFRIADIRESTNER NI TREE T, ANEI4RR7 .

=7 &E.
g JODIS

FE4arI I, SRETMHITAIREEZ R D SIER1E
I, EZHSHERG, EEKSES TR
WHKEE, THRAREMRISHEERS, X
13.11%, YNE4bF.

EISJoREMIEZ IR EPROESR , XIMERIRD R ket
AT TTED AT I, REVIREAISIFIKTT
RSESTRNY, MAISER, RIBREIIEDSIA
KEARZY BEIMERED Z A2 A RIE RS iR 2 1REEER
tamh, NSRRI EE—iT .

NiE—E o ITIERI PSR D REEIMAI IR, XT
BREEE—CRIMISRIEDEIFF o, WE6ap . XJE6a
PRIARB D AT TR D o oM, AEI6bETR,

e - T y
(b) WARHZRFRCR
E3 RS E RS
Fig. 3 Morphology of the sintered ceramic sand layers
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Fig. 4 SEM and EDS analysis of the sintered layers of the ceramic sand
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Fig. 5 Elements line scan analysis from ceramic sand side to sintered
neck side
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Fig. 7 Schematic diagram of the formation of the sintered neck through
surface elements diffusion
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Fig. 6 Elements line scan analysis of the cross section of two sintered sands
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Fig. 8 Comparison of the sintering properties between the reclaimed ceramic sand and new sand
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Table 2 Technical parameters for the ceramic sands
reclaimed by different methods
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Fig. 9 Comparison of surfaces of the ceramic sand reclaimed by different methods
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Formation Mechanism and Resolution of Sintered Layers of the Alkaline
Phenolic Resin Fused Ceramic Sand

MA Li", YUAN Yong', LIU Ye', WANG Zhi-ming®
(1. Jinan Shengquan Group, Jinan 250204, Shandong, China; 2. School of Mechanical Engineering, Qilu University of
Technology, Jinan 250353, Shandong, China)

Abstract:

Alkaline phenolic resin fused ceramic sand casting is an excellent process for producing high-quality steel
castings, but it has the tendency of sintered to shell, which makes sand cleaning difficult. Based on the casting
of thick grinding plate steel castings, the sintering mechanism of the alkaline phenolic resin ceramic sand
in the casting process was studied through micro morphology analysis, composition analysis and sintering
comparison test. It is found that the sintering shell of the ceramic sand with alkaline phenolic resin was mainly
due to the formation of sintering neck between sands under high temperature. The sintering neck was mainly
formed by the accumulation and growth of surface elements to the concave corner between ceramic sands,
in which K and Si elements were easier to diffuse to the concave corner to form low melting point potassium
aluminum silicate. Among them, the alkaline phenolic resin introduced a high content of K on the surface
of the ceramic sand, which further promoted the formation of the sintering neck. “Chemical + thermal ”
regeneration technology greatly reduced the residual K, Na and other substances deposited on the surface of
the used sand, consequently reduced its sintering tendency during reuse.

Key words:
fused ceramic sand; alkaline phenolic resin sand; sintered layer of molding sand; reclaim of the used sand
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