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Study on Phosphate Investment for High Temperature Precision Castings(l)

— The Effect of MgO on the characteristics of the investment —

Jung-Ho,Sunwoo™ Jong-Nam, Lee™™

ABSTRACT

In order to investigate the effect of magnesia clinker on the characteristics of the investments, temperature
change during setting, setting time, compressive strength and thermal expansion of the investments were measured,
and x-ray analyses were also performed. The investments were prepared in accordance with variation of the content
and the particle size of magnesia clinker respectively.

From this experiment, the results were summarized as follows;

1. Temperature of the investments during setting rapidly increased with increase of MgO contents and decrease
of the particle size of magnesia clinker.

2. Setting time decreased with increase of MgO contents and decrease of the particle size of magnesia clinker

3. Compressive strength increased with increase of MgO contents and decrease of the particle size of magnesia
clinker.

4. Thermal expansion decreased with increase of MgO contents and decrease of the particle size of magnesia
clinker.

From the above results, the investment which contains 8% of MgO (270 325mesh) could be recommmded for
phosphate investment castings.
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Table. 1. Particle size distribution of
artificial silica sand,

- w
Size(mesh ) | 70 {100{140(|2001270(325] Pan

Content(%) | 5 | 1510|1030 /25| 5

Table 2 .Chemical compositions of mono
ammonium phosphate

Composition | SiO, A1203. Fe, O3 | Others

Content (%) | 99 .46 0.18 | 0.02 0 34

all Mill2 238 3 st 200~ 270 mesh
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Table. 3. Chemical compositions of mono
ammonium phosphate,

————

Content ( % )

Composition

NHH,PO, 99.5

Chloride 0.005
Sulfate 0.02
Heavy Metals 0.003
Iron 0.003
Alkali Salts 0.4

Arsenic 0.005
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Table 4, Chemical compositions of magnesia
clinker,
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Composition| Mgo|Ca0 |Si0, Fe,03]Al ,04Ig-loss

Content{%){93.5(2.2012.60(0.70 {0.80 ;0,20
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Table.5, Classification of investments
based on the composition of
artificial silica sand, ammonium
phosphate and magnesia clinker.

(wt.%)
Composition Si0, | NH,H,PO,| MgO
84 12 4
80 12 8
Content
76 12 12
72 12 16
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Fig_ 1. Temperature change of the invest -
ments during setting with contents
of magnesia clinker.
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Photo 1. Fractographs of the investments by,
Scanning Electron Microscope, ( X 500)
(a) MgO content 4 % (b) Mg O content 16 %.

(¢) Mg O particle size 140-200 mesh.
(d) Mg O particle size 325-400 mesh.
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