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(57) A method for casting of a metal piece, particu-
larly a piece of steel, using the lost-foam technique en-
visages the provision of a pattern made of foamed-plastic
material, the body of which includes auxiliary portions (6)
that are to define, at the moment of casting, metal por-
tions irradiating heat, which slow down cooling and con-
sequent solidification in one or more in-gates (5), through
which the molten metal fills the main body of the pattern,
so as to prevent said in-gates from solidifying before cool-
ing of the portions of greater thickness of the body of the
casting has occurred.

Method for casting a metal piece with the lost foam technique
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Description

[0001] The present invention relates to methods for
obtaining metal castings, particularly steel castings,
through the use of expendable patterns of foamed-plastic
material, using the so-called "lost-foam" technique or "ex-
pendable-pattern casting" (EPC) technique.

[0002] The use of disposable patterns of foamed ma-
terial for obtaining metal castings was developed and
patented by H.F. Shroyer in 1958 (US Patent N°
2,830,343). The idea of using non-bound sand was pat-
ented later by Smith, in 1964 (US Patent N° 3,157,924).
[0003] The patterns are coated with one or more layers
of refractory paint and placed in a container, which is
subsequently filled with sand. The liquid metal is poured
into the mould and takes the place of the foamed pattern.
Using the usual technique, in this type of casting process,
the body of the pattern also incorporates one or more
feed channels, which at the moment of casting define the
feed channels or sprues of the molten metal. Said feed
portions are connected to the main body of the pattern
by means of one or more in-gates, which are to define,
atthe moment of casting, inlets for the molten metal within
the main body.

[0004] The lost-foam casting technique has rapidly de-
veloped in recent years on account of a series of advan-
tages that it offers. With said technique, during the proc-
ess of casting, the pattern made of foamed-plastic ma-
terial undergoes thermal degradation (melting, depolym-
erization, pyrolysis and evolution of liquid and gas frac-
tions) and is progressively replaced by the molten metal.
[0005] The aforesaid technique is above all used for
making castings of aluminium alloy or light alloy, whilst
it finds some difficulty of application to the production of
castings made of cast iron or steel. Particularly in the
case of steel, given the marked shrinkage of the material
during the step of cooling and solidification, there readily
occur, in areas corresponding to the larger sections of
the casting, porosities due to shrinkage, owing to the fact
that the parts of greater thickness are still partially or to-
tally inthe molten state when the inlet portions are already
solidified. This prevents new molten metal from supplying
the cavities that are created following upon shrinkage of
the parts of greater thickness when also these solidify.
[0006] The purpose of the present invention is to over-
come said drawback.

[0007] In:order to achieve said purpose, the subject of
the present invention is a method of the type referred to
above, characterized in that there is provided a pattern,
the body of which also incorporates auxiliary portions that
extend from one or more of the aforesaid feed portions
for defining, at the moment of casting, metal portions ir-
radiating heat, which slow down cooling of the portions
of the body adjacent thereto.

[0008] Preferably, according to the invention, prear-
ranged in the pattern are one or more heating portions
immediately adjacent to the aforesaid inlet portions.
[0009] Once again preferably, the aforesaid heating
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portions are in the form of plane fins projecting in canti-
lever fashion from one or more feed portions of the body
of the pattern and having free ends situated immediately
adjacent to, but set at a distance from, the main body of
the pattern.

[0010] Thanks to the aforesaid characteristics, during
casting, the aforesaid fins forming part of the body of the
pattern are replaced by molten metal, thus giving rise to
metal fins that irradiate heat in an area immediately ad-
jacent to the inlet portions of the pattern. As a result of
the presence of the radiant fins, the molten metal in the
area corresponding to the inlet portions tends to cool and
solidify last with respect to all the innermost portions,
which are also of greater thickness, of the body of the
pattern. In this way, the inlet portions are always able to
supply new molten metal, which fills, during the process
of casting, the cavities that are formed within the body of
the casting as a result of the shrinkage of the metal as it
solidifies.

[0011] Further characteristics and advantages of the
invention will emerge from the ensuing description with
reference to the annexed plate of drawings, which are
provided purely by way of non-limiting example and in
which:

- Figure 1 is an elevation of the pattern made of
foamed-plastic material used in the method accord-
ing to the invention in order to obtain a steel engine
crankshaft;

- Figure 2 is a perspective view of the pattern illustrat-
ed in Figure 1, taken from the opposite side with re-
spect to that of Figure 1; and

- Figure 3 is a perspective view at an enlarged scale
of a detail of the patternillustrated in Figures 1 and 2.

[0012] In order to obtain an engine crankshaft using
the method of the invention, a pattern made of foamed-
plastic material is provided, designated as a whole by 1
in the drawings. The pattern 1 comprises a main body 2,
the configuration of which corresponds to that of the fin-
ished piece to be obtained. The body 1 of foamed-plastic
material likewise incorporates a pair of elongated and
parallel portions 3 arranged at the two sides of the main
body 2 and parallel thereto, which are to define, at the
moment of casting, feed portions of the molten metal.
The feed portions 3 are connected to one another at one
end by means of the connection portion 4 and are more-
over connected to the main body 2 by means of inlet
portions 5 (in-gates). In the example illustrated, two in-
gates are provided, set at a distance from one another,
for each feed portion 3.

[0013] According to the main characteristic of the in-
vention, the body of the pattern 1 likewise incorporates
heating portions 6, which are to define, at the moment of
casting, metal portions for irradiation of heat.

[0014] In the preferred embodiment illustrated herein,
the heating portions 6 are in the form of a pair of plane
and parallel fins projecting in cantilever fashion from each
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feed portion 3, at the two sides of each in-gate 5. Each
fin 6 has a free end with an edge set at a distance from,
butadjacentto, a corresponding surface of the main body
2 of the pattern.

[0015] The pattern 1 illustrated in the drawings is de-
signed to be used in a lost-foam process in a way in itself
known. The pattern is obtained using any technique for
moulding plastic material in a mould provided for said
purpose. After obtaining the pattern, the latter is coated
with a layer of paint and then sandblasted. At this point
the molten metal is cast directly within channels that com-
municate with the feed portions of the pattern. Said por-
tions degrade thermally and are replaced progressively
by the molten metal. The molten metal thus progressively
reaches the in-gates and thence replaces the entire pat-
tern made of foamed-plastic material. During the process
of cooling and solidification, the in-gates 5 are kept hot
as a result of the heat irradiated by the fins 6, which in
the meantime have been transformed into metal fins. In
this way, the innermost parts of greater thickness of the
main body of the casting cool and solidify subsequent to
cooling and solidification of the in-gates 5. In said way,
the cavities that tend to be formed within the main body
as a result of shrinkage of the metal during solidification
are duly filled by further molten metal fed in through the
in-gates until a casting of excellent quality is obtained at
the moment in which also the in-gates, together with the
fins 6, cool and solidify.

[0016] At the end of the step of cooling and solidifica-
tion, the piece is subjected to the usual operations en-
visaged in a process of lost-foam casting. The main body
of the object is separated from the accessory portions
defined by the feed portions 3, by the in-gates 5 and by
the heating fins 6. For this purpose, said accessory parts
are separated with an operation of cutting in an area cor-
responding to the sections of connection to the in-gates
5. The piece then undergoes the usual machining oper-
ations.

[0017] Of course, it is possible to envisage "clusters"
of patterns of the type illustrated in the annexed drawings,
for casting a number of pieces simultaneously. The
shape and arrangement of the heating portions 6 are of
course chosen according to the characteristics of the
piece to be obtained.

[0018] Of course, without prejudice the principle of the
invention, the details of construction and the embodi-
ments may vary widely with respect to what is described
and illustrated herein by way of example, without thereby
departing from the scope of the present invention.

Claims

1. Amethod forobtaining a casting of metal, particularly
of steel, using the lost-foam technique, in which the
molten metal is cast on a pattern made of foamed-
plastic material, in which the body of the pattern also
incorporates one or more feed portions (3, which at
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the moment of casting define feed channels or
sprues for supply of the molten metal, said feed por-
tions (3) being connected to the main body (2) of the
pattern via one or more in-gates (5), which are to
define at the moment of casting the inlets for the
molten metal within the main body,

said method being characterized in that the body
(1) of the pattern also incorporates auxiliary portions
(6) that extend from one or more feed portions (3)
for defining, at the moment of casting, metal portions
irradiating heat, which slow down cooling of the por-
tions of the body of the pattern adjacent thereto.

The method according to Claim 1, characterized in
that one or more of said auxiliary portions (6) are
arranged adjacent to one or more of the aforesaid
in-gates (5).

The method according to Claim 2, characterized in
that the aforesaid auxiliary portions (6) are in the
form of plane fins projecting in cantilever fashion
from one or more feed portions (3) of the body of the
pattern.

The method according to Claim 3, characterized in
that one or more fins (6) are provided at the two
sides of each in-gate (5).

The method according to Claim 3, characterized in
that each fin (6) has a free end with an edge set at
a distance from, but adjacent to, a portion of the sur-
face of the main body of the pattern.
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