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MgO Ca0 AlLO, Sio, Fe,0, P,0,
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Table 2 Particle size distribution of the raw sand

i il %1%
30 0.2
40 2.0
50 20.7
70 443
100 317
140 1.0
200 0.1
270 0
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Fig. 1 Influence of the M/P on tensile strength of the casting sand
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Table 3 Influence of the M/P on moisture resistance of
the casting sand

M/P  Z S 24 hiMPa IR E 24 h/MPa 58 FEAR K2 /%
15 0.75 0.92 +23
2 1.38 0.81 -32
3 1.02 0.50 -51
4 0.66 0.28 -58
100
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80 - —o— M/P=2
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Fig. 2 Influence of the M/P on collapsibility of the casting
sand at high temperature
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Fig. 3 Influence of the M/P on gas evolution of the casting sand
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Fig. 4 XRD patterns of the casting sand with different M/P
magnesium phosphate binder
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Abstract:

Phosphate binder is one of the development directions of casting sand binder, but the traditional phosphate
binder has some shortcomings, such as poor moisture resistance. Magnesium phosphate binder was prepared
with magnesium oxide and modified phosphate as the main components. The properties of the magnesium
phosphate binder casting sand were studied by changing the ratio of magnesium oxide to phosphate (M/P).
The results show that the magnesium phosphate binder sand has self-hardening; when the amount of the
magnesium phosphate binder accounted for 10% of the mass of raw sand, the tensile strength reached 0. 3 MPa in
1 h, the tensile strength exceeded 1. 0 MPa in 24 h, and the gas evolution was less than 10 mL/g; the molding
sand prepared by the magnesium phosphate binder had excellent moisture resistance; when the temperature
exceeded 700 °C , the collapsibility was excellent, and the sieve residue rate was 0. It can be considered that
the magnesium phosphate binder is an inorganic molding sand binder with excellent properties.

Key words:

magnesium phosphate; binder; self-hardening; casting sand

(%4 F%F, pjy@foundryworld.com )



