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3. 
TABLE I 

Properties of Pattern Made of the Mixed Salt (i.e. a Mix 
ture of 70% Crystalline Sodium Acetate and 30% 
Anhydrous Sodium Carbonate) 

Transverse: strength, kg./cm2-3.15. 
Surface hardness, Martens' tester, 

scratch width/mm-------:- - - - - ...0.07. 
Viscosity, Redwood/sec.-------- 65 (90° ) . 
Solidification expansion, percent.- 0.05 (value relative to 

- - the metallic: mold). 
Thermal expansion (15-55. C.) 

percent.------------------- 0.25. 
Melting point----------------- 58. C. 
Velocity of dissolution in a, di- , , 

lute acid, mm./min.---------- 6.0 (10% HCl). 
For making a pattern from said material, 60-80% of 

crystalline. sodium acetate is placed in a vessel, and dis 
solved in its water of crystallization by means, of a hot 
bath, and then 20-40% of powdered anhydrous sodium 
carbonate is added thereto. The mixture is amply stirred 
and then poured at about 90-95 C. into a metallic mold. 
In 1-2 minutes after pouring, the pattern formed can be 
easily removed. For making a number of patterns, a 
cooling-means is provided for the heated metallic mold, 
so that the mold can be continuously operated to form: a 
pattern; every 1-2 minutes. At the time of pouring, the 
material, i.e. the mixed salt needs no pressure as required 
in the stage. of pouring-or-solidifying wax. In addition, 
the pattern thus obtained has, advantages in that it accu 
rately conforms to the metallic mold and doesn't contract. 

In the manufacture of a precision casting moldby mak 
ing use of the pattern produced as stated above, the pat 
tern is first coated with a slip of refractories containing 
silica sol as a binder. The coating is promptly hardened 
with an alkaline gas such as carbon-dioxide or ammonia 
to form a shell. If-desired, the shell can be reinforced. 
The mixed salt melts away by dipping the coated pattern 
in an acid liquid thereby obtaining a casting mold-having 
a precision cavity. . - 

As aforementioned, the pattern material of the present 
invention is a mixed salt composed of an organoalkali 
metal salt soluble in its own water of crystallization and 
an alkali carbonate capable of being neutralized with acid, 
such as a fused mixture of 60-80% CH3COONa:3HO 
and 20-40% NaCO3. This mixed salt is neutralized 
with an acidic liquid and disappears, generating carbon 
dioxide gas. The velocity of dissolution in 10% HCl is 
approximately 6.0 mm./min. as shown in Table II. Thus, 
according to the present invention, a casting mold having 
a precision cavity can be manufactured with great ease. 
The following example for production of a mold for a 

turbine blade is given to illustrate the process of the pres 
ent invention with reference to the accompanying draw 
ings in which: 
FIG. 1a is a sectional elevation showing one form of 

a metallic mold for making a pattern; - - - 
FIG. 1b shows in sectional elevation another form of 

mold; . . - 

of the pattern; 
FIG.2b is a cross section on line II-II of FIG. 2a. 
FIG. 3 is a sectional elevation of the pattern coated 

65 with an investment material; - 
FIG. 4 is a sectional elevation illustrating one form of 

the production of a casting mold; 
FIG. 5 is a sectional elevation of a finished casting 

mold. 
Referring to FIG. 1a, therein is shown, a metallic mold 

for a blade type pattern, which comprises a slit mold 1, 
1', a pouring chamber 2, an inlet 3 and cooling chambers 
4, 4. Firstly, a pattern is made of a mixed salt. For 
example 70% of crystalline sodium acetate is placed in a 
vessel and dissolved in its own water of crystallization by 
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metallic mold and set in 1-2 minutes. 

pattern by using the same mixed salt. 
gate is useful for the pattern of the mixed salt to prevent 

4 
means of a hot bath and then mixed with 30% of pow 
dered anhydrous sodium carbonate, and amply stirred. 
The mixed salt is poured at about 90–95 C. into said 

Then, the split 
mold 1, 1' is separated to take out a blade type pattern 
formed. 

In making a number of patterns by a continuous oper 
ation, the metallic mold becomes heated, whereupon the 
mold is cooled by a cooling liquid running through the 
chambers 4, 4'. The pattern made of the mixed salt 
differs from conventional wax patterns in that no pressure 
is required in the pouring and setting stage and no error 
is caused by expansion due to heating or contraction due 
to setting, thus rendering it unnecessary to correct the 
metallic mold. Thus, patterns true to the mold are ob 
tained. In FIG. Íb is shown a metallic mold for making 
a pattern of a feeder head, which comprises a slit mold 
5, 5” anda pouring, chamber. 6. By pouring said mixed 
salt into the chamber 6, a feeder head type pattern is ob 
tained. 

In FIG.2a is shown an assembly of the patterns re 
moved from the molds of FIG. 1a and FIG. 1b. 7 is 
the blade type. patternand 8 is the feeder head type pat 
tern. Both patterns are perfectly adhered to each other 
by the same mixed salt as a binder. A gate 9 made of 
chamotte, for example, is fitted to the feeder head type 

The chamotte 

its immediate contact with a hot iron plate as described 
afterwards. ... - 
The next step is, to coat the pattern of FIG. 2 with an 

investment material of refractories. For this purpose, the 
method for rapid setting of investment material (as dis 
closed e.g. in Japanese. Patent No. 240,080) is most suit 
able, because the pattern is water-soluble. To prepare 
an investment, 50 cc. of ethyl silicate are stirred and then 
10 cc. of a dilute solution of 0.5% hydrochloric acid are 
added thereto thereby making a silica sol. By adding 
about 100 cc. of water to the sol, an aqueous plastic sol 
is formed. A slurry of refractories, i.e. a mixture of said 
plastic soland about 600 gms. of powdered aluminium 
oxide, is applied to the surface of the pattern by dipping 
or coating. This slip is immediately gelated and set 
within 10 seconds by contacting with gaseous ammonia. 
The operation is repeatedly carried out, until a shell of 

a suitable thickness is formed on the surface of the pattern. 
FIG.3 shows, in cross-section, a refractory shell 10 thus 
formed over the pattern 7, 8. 

If desired, the pattern coated with the investment can 
be reinforced with so-called “backup.” As shown in 
FIG.4, a base plate 12 is adapted to be longitudinally 
vibrated by means of a shaking device 11. The pattern 
is placed on said plate 12 with the chamotte gate 9 facing 
down, and surrounded by a metal flask 13 in which the 
sand 14 mingled with organic synthetic. resin is filled 
while the plate 12 is longitudinally vibrated. The plate 

...12 and the flask 13 are heated at 230-280° C. so that a 
portion of the sand 14 comes in contact therewith and is 
promptly set. - 

60 larly heated, a portion of the sand 14 is also set. Thus, 
FIG. 2a is a sectional elevation showing an assembly 
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On touching. a pressing plate 16 simi 

the set sand layer 15 is formed around the shell, and then 
...the plate 12, the pressing plate 16 and the flask 13 - are 
removed from the position. 

For removal of the pattern made of the mixed salt, the 
mold thus reinforced is placed upside-down and dipped 
in a vessel containing a 10% hydrochloric acid solution 
at normal temperature. Thereupon the sodium carbonate 
contained in the mixed salt melts, due to neutralization and 
generates carbon dioxide gas, leaving a cavity inside the 
shell. The time, required for melting a pattern of the 
blade type, about i 1803 mm.: long, is. Ši approximately 30 
minutes. . . . . . . . . . . . . . . 
- To remove the sodium chloride and ash content pro 
duced by the neutralization of sodium carbonate, the mold 
is washed in water. The time required for washing is 



5 
approximately double the time for dipping in an acidic 
solution. 
The washed mold is dried at about 200 to 250° C. The 

necessary time for drying the mold of said type is about 
2 hours, but, of course, it varies with the size of mold. 
During the course of drying, a still unset portion 14 of 
the reinforcement sand (FIG. 4) is finally set. The fin 
ished casting mold is shown in FIG. 5. 
As clearly seen from what has been described, the 

present invention is superior to the prior art, in that a 
pattern perfectly true to the original metallic mold can 
be manufactured with great ease, without producing any 
error with respect to expansion, shrinkage, strain, etc. 
Furthermore a pattern can be made in 1-2 minutes with 
out requiring pressure and promptly coated with an in 
vestment. Moreover, the dissolution of the pattern thus 
made, and the washing and drying of the finally formed 
casting mold can be effected in such a short time and in 
such a simple way as cannot be expected from the known 
art while finally the final product excells the known prod 
ucts in dimensional precision. V 
What is claimed is: 
1. A composition of fusible and soluble pattern ma 

terial for making precision casting molds, said composi 
tion consisting of a mixture of 60 to 80% by weight of 
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crystalline sodium acetate and 20 to 40% by weight of an 
hydrous sodium carbonate. - 

2. A process for the production of precision casting 
molds comprising mixing 60 to 80% by weight of crystal 
line sodium acetate and 20 to 40% by weight of anhy 
drous sodium carbonate, pouring the thusly obtained 
mixture into a metallic mold and solidifying the mixture 
to form a pattern corresponding in shape to that of the 
mold, removing the pattern from the mold and coating the 
pattern with a refractory shell, and dissolving said pattern 
to leave the refractory shell in the form of the mold. 

3. A process as claimed in claim 2, wherein the re 
fractory shell is formed by coating the surface of the pat 
tern with a slurry of refractories which contains silica 
sol as a binder, and then setting said coating by contacting 
the same with an alkaline gas. 
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