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(54) ALUMINUM ALLOY, METHOD FOR MANUFACTURING SAME, AND PARTS USING SAME

(57) The present invention is applicable to various
devices such as home appliances, and relates to an alu-
minum alloy, a method for manufacturing same, and
parts using same. The present invention relates to an
aluminum alloy for die casting, comprising 2.0 wt% to 6.0

wt% of calcium (Ca), 1.0 wt% to 3.0 wt% of manganese
(Mn), 0.1 wt% to 1.0 wt% of silicon (Si), 0.1 wt% to 0.5
wt% of iron (Fe), balance aluminum (Al), and inevitable
impurities, wherein the grain size of the aluminum alloy
is 10 mm to 50 mm.
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Description

Technical Field

[0001] The present disclosure is applicable to various devices such as home appliances, and relates to an aluminum
alloy, a method for producing the same, and a part using the same.

Background

[0002] Die casting is a precise casting method that manufactures a part or the like of the same shape as a mold by
injecting molten metal into the mold that has been precisely processed to match a shape of a component of a device,
such as the required part, that is, a casting shape. The parts or products manufactured by such die casting are also
referred to as die castings.
[0003] Because such die casting manufactures castings with very accurate dimensions, there is almost no need for
a subsequent process such as a surface treatment. Therefore, the die casting may be said to be a casting method
suitable for mass-production.
[0004] In general, an aluminum alloy is widely used as a material for the die casting. Castings made of the aluminum
alloy are used in a wide variety of fields, and various types of aluminum alloys are used depending on main purposes.
[0005] Such aluminum alloy may be used in various parts. For example, a sturdy external product such as a TV stand
and various parts used inside home appliances such as a washing machine and a refrigerator may be made of the
aluminum alloy.
[0006] Therefore, for the aluminum alloy to be used in such external product or various parts, various mechanical
properties may be required. For example, corrosion resistance, castability, mechanical strength, and the like at a certain
level or higher may be required for the aluminum alloy.
[0007] Additionally, mass-producibility may be required to manufacture the various parts with such aluminum alloy.
[0008] For example, a gravity die-casting (GDC) method is not capable of the mass-production. Additionally, in such
GDC method, an element such as Ti, Cr, or Zr is used as an additive to achieve grain refinement to improve the corrosion
resistance of the aluminum alloy.
[0009] Not only are these additives expensive, but a process using these additives may add a process step and
increase a process time.
[0010] Therefore, measures to overcome such problems are required.

Summary

Technical Problem

[0011] The present disclosure is to provide an aluminum alloy with improved corrosion resistance and castability, a
method for producing the same, and a part using the same.
[0012] In addition, the present disclosure is to provide an aluminum alloy that does not require an additional painting
process to enhance corrosion resistance thereof, a method for producing the same, and a part using the same.
[0013] In addition, the present disclosure is to provide an aluminum alloy with intermetallic compounds evenly distrib-
uted and dispersed, a method for producing the same, and a part using the same.

Technical Solutions

[0014] A fist aspect for achieving the above purpose provides an aluminum alloy for die casting including a composition
of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of manganese (Mn), 0.1 to 1.0 % by weight of silicon
(Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al), and inevitable impurities, wherein a size of grains of the
aluminum alloy is in a range of 10 to 50 mm.
[0015] In one implementation, the composition may further contain 1.0 to 1.5 % by weight of zinc (Zn).
[0016] In one implementation, the composition may further contain 0.01 to 0.1 % by weight of magnesium.
[0017] In one implementation, the content of manganese may be in a range of 0.8 to 1.5 % by weight.
[0018] In one implementation, the content of iron (Fe) may be in a range of 0.1 to 0.3 % by weight.
[0019] In one implementation, the composition may not contain at least one of Ti, Zr, and Cr.
[0020] In one implementation, Ti, Zr, and Cr may be materials used for grain refinement during the die casting process.
[0021] In one implementation, the content of silicon may be in a range of 0.1 to 0.2 % by weight.
[0022] A second aspect for achieving the above purpose provides a part manufactured via die casting with an aluminum
alloy includes the aluminum alloy with a composition of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight
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of manganese (Mn), 0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al),
and inevitable impurities, wherein a size of grains of the aluminum alloy is in a range of 10 to 50 mm.
[0023] A third aspect for achieving the above purpose provides a method for producing an aluminum alloy using die
casting including melting an ingot, cleaning molten metal, injecting the molten alloy into a mold, performing injecting by
applying a pressure, and opening the mold and extruding a product, wherein the aluminum alloy has a composition of
2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of manganese (Mn), 0.1 to 1.0 % by weight of silicon (Si),
0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al), and inevitable impurities.
[0024] In one implementation, the pressure may be in a range of 125 to 130 kgf/cm2.

Advantageous Effects

[0025] According to the embodiment of the present disclosure, there are following effects.
[0026] First, according to the embodiment of the present disclosure, the mechanical properties including the corrosion
resistance and the castability of the aluminum alloy may be improved.
[0027] In addition, according to the embodiment of the present disclosure, no additional painting process is required
to enhance the corrosion resistance of the aluminum alloy, so that the number of processes and the process time may
be reduced, thereby reducing the costs.
[0028] In addition, according to the embodiment of the present disclosure, it is to provide the aluminum alloy with the
intermetallic compounds evenly distributed and dispersed.
[0029] Furthermore, according to another embodiment of the present disclosure, there are additional effects not men-
tioned herein. Those of ordinary skill in the art may understand it through the full text of the specification and drawings.

Brief Description of the Drawings

[0030]

FIG. 1 is a diagram showing examples of a product and a part that may be manufactured using an aluminum alloy
according to an embodiment of the present disclosure.
FIG. 2 is a graph showing a yield strength of a sample produced using an aluminum alloy according to Present
Example of the present disclosure.
FIG. 3 is a photograph of salt spray evaluation and powder detergent evaluation results of spiders manufactured
via aluminum alloys according to Present Example and Comparative Example.
FIG. 4 shows photographs of a surface of a spider manufactured via an aluminum alloy according to Comparative
Example.
FIG. 5 shows photographs of a surface of a spider manufactured via an aluminum alloy according to Present Example
of the present disclosure.
FIG. 6 is a conceptual diagram showing propagation of grains and cracks in an aluminum alloy according to Com-
parative Example.
FIG. 7 is a conceptual diagram showing propagation of grains and cracks in an aluminum alloy according to Present
Example of the present disclosure.
FIG. 8 is a flowchart showing a method for producing an aluminum alloy according to Present Example of the present
disclosure.

Detailed Description

[0031] Reference will now be made in detail to embodiments of the present disclosure, examples of which are illustrated
in the accompanying drawings. Wherever possible, the same reference numbers will be used throughout the drawings
to refer to the same or like parts, and redundant description thereof will be omitted. As used herein, the suffixes "module"
and "unit" are added or used interchangeably to facilitate preparation of this specification and are not intended to suggest
distinct meanings or functions.
[0032] In describing embodiments disclosed in this specification, relevant well-known technologies may not be de-
scribed in detail in order not to obscure the subject matter of the embodiments disclosed in this specification. In addition,
it should be noted that the accompanying drawings are only for easy understanding of the embodiments disclosed in
the present specification, and should not be construed as limiting the technical spirit disclosed in the present specification.
[0033] Furthermore, although the drawings are separately described for simplicity, embodiments implemented by
combining at least two or more drawings are also within the scope of the present disclosure.
[0034] In addition, when an element such as a layer, region or module is described as being "on" another element, it
is to be understood that the element may be directly on the other element or there may be an intermediate element
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between them.
[0035] According to one embodiment of the present disclosure, an aluminum alloy for die casting may be produced
with a composition of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of manganese (Mn), 0.1 to 1.0 %
by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al), and inevitable impurities.
[0036] In this regard, more specifically, the content of manganese in the above composition may be in a range of 0.8
to 1.5 % by weight. Additionally, more specifically, the content of iron (Fe) in the above composition may be in a range
of 0.1 to 0.3 % by weight.
[0037] In other words, the aluminum alloy with improved corrosion resistance and castability may be obtained using
the composition presented above, but the corrosion resistance and the castability of the aluminum alloy may be further
improved via the more specifically limited contents of manganese and/or iron as described above.
[0038] In one example, such composition of the aluminum alloy for the die casting may further contain 1.0 to 1.5 %
by weight of zinc (Zn).
[0039] Additionally, 0.1 to 0.01 % by weight of magnesium may be further contained.
[0040] In other words, according to another embodiment of the present disclosure, the aluminum alloy for the die
casting may be produced with the composition of 2.0 to 6.0 % by weight of calcium (Ca), 0.8 to 1.5 % by weight of
manganese (Mn), 1.0 to 1.5 % by weight of zinc (Zn), 0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.3 % by weight of
iron (Fe), balance aluminum (Al), and inevitable impurities.
[0041] Such composition of the aluminum alloy for the die casting may not contain at least one of Ti, Zr, and Cr.
[0042] Additionally, such composition of the aluminum alloy for the die casting may not contain Ti, Zr, and Cr.
[0043] Such Ti, Zr, and Cr may be materials used for grain refinement during an aluminum die casting process.
[0044] For example, when producing the aluminum alloy using a gravity die-casting (GDC) method, an element such
as Ti, Cr, or Zr, which is an additive, may be added to achieve the grain refinement to improve the corrosion resistance.
[0045] On the other hand, in the present disclosure, the aluminum alloy may be produced using a high pressure die-
casting (HPDC) method. As a result, the aluminum alloy with particularly excellent corrosion resistance may be produced.
[0046] The HPDC method used in the present disclosure has a fast cooling speed, so that the grain refinement is
achieved without adding the specific element (Ti, Cr, Zr, or the like). Such aluminum alloy according to the present
disclosure may exhibit equivalent corrosion resistance when compared to the aluminum alloy produced by the GDC
method with the specific element added as the additive.
[0047] As such, in the present disclosure, the aluminum alloy with the excellent corrosion resistance may be realized
without adding the specific element (Ti, Cr, Zr, or the like) for the grain refinement. This has a cost reduction effect of
an expensive raw material and shortens a production time as an additional flux treatment process is omitted.
[0048] The composition of the aluminum alloy in the present disclosure as described above, a part using the same,
and a method for producing the same will be described in detail below with reference to the drawings.
[0049] FIG. 1 is a diagram showing examples of a product and a part that may be manufactured using an aluminum
alloy according to an embodiment of the present disclosure.
[0050] Referring to (A) in FIG. 1, the aluminum alloy according to one embodiment of the present disclosure may be
used in a part of a washing machine 10. As a specific example, the aluminum alloy may be used in various cast products
or parts that may be manufactured via a die casting process.
[0051] Referring to (B) in FIG. 1, a spider 11, which is a part that may be used in the washing machine as in (A) in
FIG. 1, is shown. Additionally, referring to (C) in FIG. 1, a hub 12, which is a part that may be used in the washing
machine as in (A) in FIG. 1, is shown.
[0052] The spider 11 may be mounted on a driver of the washing machine 10 in a type including a drum type and a
top loading type, and the hub 12 may be mounted on a portion of connection with a motor of the washing machine 10.
[0053] The spider 11 and the hub 12 are parts that are continuously driven when the washing machine 10 is in operation
and require durability and also corrosion resistance because they may always be in contact with water, a detergent, and
the like. Furthermore, glossiness may be important because the spider 11 and the hub 12 are able to be visible from
the outside when the washing machine 10 is in operation and are likely to come into contact with laundry.
[0054] Therefore, the durability, the corrosion resistance, the glossiness, as well as castability are very important
properties for the part made of such aluminum alloy. Therefore, the composition of the aluminum alloy is required to
satisfy a certain level of durability, corrosion resistance, glossiness, and castability.
[0055] The aluminum alloy according to one embodiment of the present disclosure may be used in an external product
for an electronic product such as a TV stand, in addition to the washing machine described above. For example, the
aluminum alloy may be applied to various parts, such as a base, a bracket, and a cover, constituting the TV stand.
[0056] FIG. 2 is a graph showing a yield strength of a sample produced using an aluminum alloy according to Present
Example of the present disclosure.
[0057] When the spider was primarily manufactured using an aluminum alloy with a composition of
Al94Ca2.3Mn2.0Zn1.0Si0.2Fe0.2, the yield strength was approximately 150 MPa.
[0058] Thereafter, when the content of calcium (Ca) was changed to secondarily produce an aluminum alloy with a
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composition of Al92Ca4.8Mn1.0Zn1.5Si0.5Fe0.2, the yield strength was approximately 170 MPa, which is higher than that
of the primarily manufactured sample. The secondary sample may be produced based on Present Example 1 of the
present disclosure.
[0059] In one example, when the spider was manufactured with a tertiary sample with a composition of
Al91Ca4.8Mn1.0Zn1.5Si0.75Fe0.2 by adjusting the content of silicon (Si), it may be seen that the yield strength was increased
to 190 MPa. The tertiary sample may be produced based on Present Example 2 of the present disclosure. Hereinafter,
Present Example of the present disclosure may correspond to one or more of Present Example 1 and Present Example 2.
[0060] As such, the contents of potassium (Ca) and silicon (Si), which are some of main components, may be changed
in the composition, and the changed composition may be applied to the product such as the spider, depending on a
required performance.
[0061] As mentioned above, because the content of silicon (Si) is related to the glossiness of the aluminum alloy
product, the content of silicon may be reduced even when the yield strength is reduced to a certain extent within an
allowable limit range of the product.
[0062] FIG. 3 is a photograph of salt spray evaluation and powder detergent evaluation results of spiders manufactured
via aluminum alloys according to Present Example and Comparative Example.
[0063] In this regard, compositions of the aluminum alloys according to Comparative Example and Present Example
of the present disclosure are as shown in Table 1 below.

[0064] Such composition of the aluminum alloy according to Present Example of the present disclosure summarized
in Table 1 is roughly including the composition of the aluminum alloy for the die casting described above.
[0065] That is, the composition of Present Example of the present disclosure summarized in Table 1 may fall within
the range of the composition with 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of manganese (Mn),
0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al), and inevitable impurities.
[0066] In comparison with the above composition, it may be seen that the composition of Comparative Example
contains 2.5 to 3.0 % by weight of magnesium (Mg) and 9.6 to 10.5 % by weight of silicon (Si) as main components,
and trace amounts of manganese (Mn) and iron (Fe) are added to the composition.
[0067] The salt spray evaluation in FIG. 3 was conducted over 1000 hours. Additionally, the powder detergent evaluation
was conducted over 456 hours.
[0068] As shown in the photograph in FIG. 3, the salt spray evaluation and powder detergent evaluation results show
that little change in a surface occurred in Present Example of the present disclosure, compared to Comparative Example.
In other words, it may be seen that the salt spray evaluation and powder detergent evaluation results were greatly
improved compared to the results in the comparative example.
[0069] FIG. 4 shows photographs of a surface of a spider manufactured via an aluminum alloy according to Comparative
Example. Additionally, FIG. 5 shows photographs of a surface of a spider manufactured via an aluminum alloy according
to Present Example of the present disclosure.
[0070] FIG. 4 shows results of an anodizing experiment of the spider manufactured via the aluminum alloy according
to Comparative Example. In addition, FIG. 5 shows results of an anodizing experiment of the spider manufactured via
the aluminum alloy according to Present Example of the present disclosure.
[0071] (A) and (B) in each of FIGS. 4 and 5 show a scanning electron microscope (SEM) photograph and an electron
probe X-ray microanalyzer (EPMA) photograph, respectively.
[0072] Referring to the anodizing results in FIG. 4, it may be seen that a large amount of precipitates were generated
and the surface became rough in the case of aluminum alloy according to Comparative Example. These were confirmed
to be precipitates of silicon (Si) and copper (Cu). Precipitates containing silicon as a main component were observed
throughout the entire surface. A size of the precipitate was identified to be in a range approximately from 10 to 20 mm.
As such, smut may occur because of silicon and pores may occur because of copper. Therefore, it may be seen that it
is difficult to render a high-gloss color during the anodizing in Comparative Example.
[0073] On the other hand, referring to the anodizing results of Present Example of the present disclosure shown in
FIG. 5, it may be seen that almost no precipitation of silicon and copper occurred. Referring to (A) in FIG. 5, the silicon
(Si) precipitates may be seen on a portion of the surface, but the overall surface has a high gloss.

Table 1

Al Si Mg Ca Mn Fe

Comparative 
Example

Equal to or lower 
than 90.0

9.6∼10.6 2.5∼3.0 - 0.5∼0
.6

0.6∼0.7

Present 
disclosure

Equal to or higher 
than 90.0

Equal to or lower 
than 1.0

Equal to or lower 
than 0.1

2.0∼6
.0

1.0∼3
.0

Equal to or lower 
than 0.5
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[0074] As such, according to Present Example of the present disclosure, a deep color may be rendered and a clear
color expression may be achieved by adjusting a component ratio of silicon (Si), excluding copper (Cu), and minimizing
magnesium (Mg).
[0075] FIG. 6 is a conceptual diagram showing propagation of grains and cracks in an aluminum alloy according to
Comparative Example, and FIG. 7 is a conceptual diagram showing propagation of grains and cracks in an aluminum
alloy according to Present Example of the present disclosure.
[0076] (A) in FIG. 6 schematically shows a surface shape of the aluminum alloy according to Comparative Example.
Grains and grain boundaries exist on the surface of such aluminum alloy. In this regard, intermetallic compounds such
as Al6Mn and Al13Fe4 are mainly distributed on the grain boundaries, which have an unstable structure.
[0077] When the cracks propagate for some reason in the aluminum alloy with the structure as in Comparative Example,
as shown in (B) in FIG. 6, the intermetallic compounds distributed on the grain boundaries are not able to prevent the
propagation of the cracks, which may lead to a decrease in a fracture strength.
[0078] (A) in FIG. 7 schematically shows a surface shape of the aluminum alloy according to Present Example of the
present disclosure. It may be seen that the intermetallic compounds are evenly distributed or dispersed across the entire
surface in the aluminum alloy according to Present Example of the present disclosure.
[0079] Such aluminum alloy with the intermetallic compounds evenly distributed or dispersed across the entire surface
may be achieved by the grain refinement.
[0080] In general, in a case of an aluminum alloy produced by a gravity casting (GC) method or the gravity die-casting
(GDC) method, a grain size may be approximately 100 mm.
[0081] Additionally, in the case of the aluminum alloy produced using the typical high pressure die-casting (HPDC)
method, a grain size may be smaller than the grain size described above. Referring to (A) in FIG. 7, it may be seen that
the grain size has been greatly reduced compared to that in FIG. 6.
[0082] In this regard, when the cracks occur along the grain boundaries, as shown in (B) in FIG. 7, the crack may not
continue to propagate along the grain boundaries and may stop at a certain level. As a result, the fracture strength of
the aluminum alloy may be improved.
[0083] The grain size of such aluminum alloy according to Present Example of the present disclosure may be in a
range of 10 to 50 mm. Additionally, because the intermetallic compounds are evenly distributed or dispersed across the
entire surface of the aluminum alloy, the intermetallic compounds may be located inside such grains. That is, according
to Present Example of the present disclosure, mechanical properties of the aluminum alloy may be improved based on
the size of the refined grain.
[0084] Normally, corrosion of metals, including the aluminum alloy, may occur via a process of pitting → propagation
→ re-passivation. Additionally, the pitting may mainly occur at the grain boundaries.
[0085] When the number of grain boundaries on the entire surface of the metal is small, that is, when the size of the
grains is great, connection of the grain boundaries is clear, and a phenomenon in which the pitting greatly propagates
along an area of the grain boundaries is able to occur (corrosion propagation).
[0086] However, as in the case of the aluminum alloy according to Present Example of the present disclosure, when
the grains are refined, the grain boundaries may become unclear (the boundaries may be broken intermittently) and the
propagation may stop after the pitting occurs.
[0087] Such aluminum alloy according to Present Example of the present disclosure may not contain at least one of
Ti, Zr, and Cr. Characteristically, the aluminum alloy according to Present Example of the present disclosure may not
contain all of Ti, Zr, and Cr.
[0088] Ti, Zr, and Cr may be materials related to the grain refinement, but according to Present Example of the present
disclosure, a desired level of the grain refinement may be achieved without containing Ti, Zr, and Cr.
[0089] As mentioned above, the grain size of the aluminum alloy according to Present Example of the present disclosure
may be in the range of 10 to 50 mm.
[0090] In one example, as described above with respect to the secondary sample (Present Example 1), the content
of silicon (Si) in the aluminum alloy may be 0.2 % by weight or smaller. For example, the content of silicone may be in
a range of 0.1 to 0.2 % by weight.
[0091] Silicon (Si) is a unique raw material and has a color (dark gray). Therefore, as the content of silicon increases,
the unique color of the silicon element may appear on the alloy surface. For example, as the content of silicon increases,
stains resulted from silicon or the precipitates thereof may occur on the alloy surface.
[0092] Therefore, depending on Examples, when high glossiness is required, the content of silicon may be lowered.
[0093] According to Present Example of the present disclosure, when the aluminum alloy has the composition described
above and the content of silicon is in the range of 0.1 to 0.2 % by weight, such aluminum alloy may be used in a product
or a part that has sufficient mechanical properties and high gloss.
[0094] The aluminum alloy according to Present Example of the present disclosure as described above may be
produced to have the composition described above. In addition, the aluminum alloy according to Present Example of
the present disclosure having the above characteristics may be produced with the composition described above and a
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production method to be described below. Characteristics of such production method will be described in detail below.
[0095] FIG. 8 is a flowchart showing a method for producing an aluminum alloy according to Present Example of the
present disclosure.
[0096] Referring to FIG. 8, the method for producing the aluminum alloy using the die casting according to Present
Example of the present disclosure may include melting an ingot (S10), cleaning the molten metal (S20), injecting (pouring)
the molten alloy into a mold (S30), performing injection by applying a pressure (a high-pressure injection) (S40), and
opening the mold and extruding the product after solidification (S50).
[0097] With this production method, the aluminum alloy with the composition of 2.0 to 6.0 % by weight of calcium (Ca),
1.0 to 3.0 % by weight of manganese (Mn), 0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), the
remaining aluminum (Al), and inevitable impurities as described above may be produced.
[0098] Such aluminum alloy production method may use the high pressure die-casting (HPDC) method. As a result,
the aluminum alloy with the particularly excellent corrosion resistance may be produced.
[0099] The HPDC method used in the present disclosure has the fast cooling speed, so that the grain refinement is
achieved without adding the specific element (Ti, Cr, Zr, or the like). The aluminum alloy according to Present Example
of the present disclosure may exhibit the equivalent corrosion resistance when compared to the aluminum alloy produced
by the GDC method with the specific element added as the additive.
[0100] As such, in the present disclosure, the aluminum alloy with the excellent corrosion resistance may be realized
without adding the specific element (Ti, Cr, Zr, or the like) for the grain refinement. This has the cost reduction effect of
the expensive raw material and shortens the production time as the additional flux treatment process is omitted.
[0101] Hereinafter, the method for producing the aluminum alloy using the die casting according to Present Example
of the present disclosure will be briefly described.
[0102] First, the melting of the ingot (S10) may correspond to a process of melting the raw materials to achieve the
composition described above. Such melting process may occur at approximately 700 °C.
[0103] Thereafter, the cleaning of the molten metal (S20) may include a process of removing dross after adding a
degassing agent to the ingot.
[0104] Then, in the pouring of the molten alloy (S30), the molten alloy is injected into the mold.
[0105] Thereafter, the performing of the injection (S40) may be performed by applying the pressure to push the molten
alloy into the mold at the high-pressure.
[0106] In general, in the HPDC method, pressure setting in a range of 9.5 MPa (97 kgf/ cm2) to 13.5 MPa (138 kgf/cm2)
is possible.
[0107] Present Example of the present disclosure is characterized in that a pressure in a range of 125 to 130 kgf/cm2

is used for the grain refinement. In other words, the pressure in the range of 125 to 130 kgf/cm2 may be used during the
molding process to achieve the desired level of grain refinement without adding the specific element (Ti, Cr, Zr, or the
like). Additionally, such pressure condition may be related to the alloy composition described above.
[0108] A target fracture strength may be achieved using such alloy composition and/or pressure condition. In other
words, the grain refinement may be achieved using such alloy composition and/or pressure condition, so that the inter-
metallic compounds (Al3Fe/Al4Mn or Al6Mn and Al13Fe4) are evenly dispersed, thereby improving the strength of the
aluminum alloy.
[0109] Thereafter, in the opening of the mold and extruding the product (S50), after the molten alloy material is solidified,
a cooling process is performed and the mold is opened to take out the product.
[0110] In this regard, in the opening of the mold and extruding the product (S50), a cooling time of the aluminum alloy
may be shorter than that (usually about 10 seconds) of an existing production method. Because of such fast cooling
speed, a grain growth may be completed in a short time. Therefore, the grain size may be reduced to the desired level.
The cooling time of such aluminum alloy may be 3 to 5 seconds.
[0111] For the grain to be created during the production process of the aluminum alloy, a metal nucleus must be
created and grow and the grain boundary must be formed at a boundary of the growth where the growth meets a growth
of another nucleus.
[0112] For example, when a total amount of specific material that may become grains is 100, for example, even with
5 nuclei, the total amount may be reached via the grain growth when the cooling speed is slow. However, when the
cooling speed is fast, the grain growth is suppressed and the total amount is not able to be reached. In this case, more
than 5 nuclei are needed to achieve thermodynamic equilibrium, and the total amount may be reached with more than
5 nuclei. In other words, the grains may be refined.
[0113] In other words, the grain may be refined because the grain growth is completed in a short time. Additionally,
the mechanical properties of the aluminum alloy may be improved with such grain refinement.
[0114] As described above, according to the embodiment of the present disclosure, the aluminum alloy with the
excellent corrosion resistance may be realized without adding the specific element (Ti, Cr, or Zr) for the grain refinement.
[0115] As a result, in addition to the cost reduction effect of the raw material, the process such as the additional flux
treatment may be omitted, so that the production time is shortened.
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[0116] Additionally, according to the embodiment of the present disclosure, the aluminum alloy with the improved
corrosion resistance and castability may be provided.
[0117] Additionally, according to the embodiment of the present disclosure, the aluminum alloy with the improved
corrosion resistance while maintaining the strength and the castability of the existing aluminum alloy may be provided.
[0118] In this regard, the additional painting process may not be required to enhance the corrosion resistance.
[0119] As such, according to the embodiment of the present disclosure, the aluminum alloy casting with high corrosion
resistance, castability, and strength may be provided.
[0120] Using such improved aluminum alloy, the spider, a door hinge, or the like of the washing machine may be
manufactured.
[0121] In addition, according to the embodiment of the present disclosure, the high-gloss anodizing casting that may
be manufactured via the die casting may be provided. Such casting may be used to manufacture various appliances
(the TV stand or the like) and the external product for the home appliances.
[0122] The above description is merely illustrative of the technical spirit of the present disclosure. It will be apparent
to those skilled in the art that various modifications and variations can be made in the present disclosure without departing
from the spirit and scope of the disclosure.
[0123] Therefore, the embodiments disclosed in the present disclosure are merely illustrative of the technical spirit of
the present disclosure. The scope of the technical spirit of the present disclosure is not limited by these embodiments.
[0124] The scope of the present disclosure should be construed by the appended claims, and all technical ideas within
the scope equivalent thereto should be construed as being within the scope of the present disclosure.

Industrial applicability

[0125] The present disclosure may be applied to various devices such as the home appliances, and may provide the
aluminum alloy, the method for producing the same, and the part using the same.

Claims

1. An aluminum alloy for die casting, the aluminum alloy comprising:

a composition of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of manganese (Mn), 0.1 to 1.0
% by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum (Al), and inevitable impurities,
wherein a size of grains of the aluminum alloy is in a range of 10 to 50 mm.

2. The aluminum alloy of claim 1, wherein the composition further contains 1.0 to 1.5 % by weight of zinc (Zn).

3. The aluminum alloy of claim 1, wherein the composition further contains 0.01 to 0.1 % by weight of magnesium.

4. The aluminum alloy of claim 1, wherein the content of manganese is in a range of 0.8 to 1.5 % by weight.

5. The aluminum alloy of claim 1, wherein the content of iron (Fe) is in a range of 0.1 to 0.3 % by weight.

6. The aluminum alloy of claim 1, wherein the composition does not contain at least one of Ti, Zr, and Cr.

7. The aluminum alloy of claim 1, wherein Ti, Zr, and Cr are materials used for grain refinement during the die casting
process.

8. The aluminum alloy of claim 1, wherein the content of silicon is in a range of 0.1 to 0.2 % by weight.

9. A part manufactured via die casting with an aluminum alloy, the part comprising:

the aluminum alloy with a composition of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight of
manganese (Mn), 0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum
(Al), and inevitable impurities,
wherein a size of grains of the aluminum alloy is in a range of 10 to 50 ,um.

10. The part of claim 9, wherein the composition further contains 1.0 to 1.5 % by weight of zinc (Zn).



EP 4 339 316 A1

9

5

10

15

20

25

30

35

40

45

50

55

11. The part of claim 9, wherein the composition further contains 0.01 to 0.1 % by weight of magnesium.

12. The part of claim 9, wherein the content of silicon is in a range of 0.1 to 0.2 % by weight.

13. The part of claim 9, wherein the composition does not contain at least one of Ti, Zr, and Cr.

14. The part of claim 9, wherein the content of manganese is in a range of 0.8 to 1.5 % by weight.

15. The part of claim 9, wherein the content of iron (Fe) is in a range of 0.1 to 0.3 % by weight.

16. A method for producing an aluminum alloy using die casting, the method comprising:

melting an ingot;
cleaning molten metal;
injecting the molten alloy into a mold;
performing injecting by applying a pressure; and
opening the mold and extruding a product,
wherein the aluminum alloy has a composition of 2.0 to 6.0 % by weight of calcium (Ca), 1.0 to 3.0 % by weight
of manganese (Mn), 0.1 to 1.0 % by weight of silicon (Si), 0.1 to 0.5 % by weight of iron (Fe), balance aluminum
(Al), and inevitable impurities.

17. The method of claim 16, wherein the pressure is in a range of 125 to 130 kgf/cm2.

18. The method of claim 16, wherein a size of grains of the aluminum alloy is in a range of 10 to 50 ,um.

19. The method of claim 16, wherein the content of silicon is in a range of 0.1 to 0.2 % by weight.

20. The method of claim 16, wherein the composition does not contain at least one of Ti, Zr, and Cr.
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