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(54) MANGANESE ALUMINUM ALLOY AND PREPARATION METHOD THEREFOR

(57) Disclosed are a manganese-aluminum alloy and
its preparation method. The manganese-aluminum alloy
comprises, by weight, 5% to 90% of manganese and the
balance of aluminum. The method comprises: adding
metal aluminum or molten aluminum to a container, the
temperature of the molten aluminum being between 700
°C and 800 °C; adding a metal manganese raw material
to the molten aluminum, closing a furnace cover, meas-
uring the pressure, and introducing argon to ensure that
the interior of a magnetic induction furnace is in a posi-
tive-pressure state, and stirring the mixture with a graph-
ite stirring head; powering on and heating the metal alu-
minum or the molten aluminum to 1000 °C or above, melt-
ing, and holding the temperature between 1000 °C and
1500 °C; and after alloying is completed, cooling to 850
°C or below, opening the furnace cover, and taking a
manganese-aluminum alloy out. In comparison to exist-
ing products, the manganese and aluminum in the man-
ganese-aluminum alloy obtained by the present inven-
tion are fully alloyed, thus improving the absorption rate
and absorption speed of manganese as an alloy additive
element in molten aluminum in an aluminum machining
and smelting process, and reducing the environment pol-
lution of the preparation process.
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Description

Field of the Invention

[0001] The present invention relates to the technical
field of manganese-aluminum alloys and preparation
thereof, in particular to a manganese-aluminum alloy and
its preparation method.

Background of the Invention

[0002] During the production and processing of alumi-
num alloy materials (such as aluminum plates for avia-
tion, aluminum plates for cans, and aluminum plates for
PS plate bases, etc.), it is usually required to add man-
ganese element to a molten aluminum melt (having a
temperature generally controlled between 740 °C and
750 °C), so that the metal manganese and aluminum
form intermetallic compounds (i.e., aluminum-manga-
nese alloys) with a densely linked network structure, so
as to significantly improve the strength of the aluminum
material. However, since the melting point of metal man-
ganese is 1246 °C, and the melting temperature of an
aluminum melt is generally controlled between 740 °C
and 750 °C, in order to rapidly melt and blend metal man-
ganese into the aluminum melt and make the metal man-
ganese and aluminum form intermetallic compounds
(aluminum-manganese intermetallic compounds), at
present, there are mainly the following methods availa-
ble.
[0003] A first method is to add a calculated amount of
a manganese additive to an aluminum melt. This man-
ganese additive is made by thoroughly mixing, by a phys-
ical method, mechanically broken manganese powder
and mechanically broken potassium fluoroaluminate
(KAlF4, commonly known as PAF) together and pressing
the mixture into cakes by virtue of a mechanical pressure
(oil pressure, air pressure, etc.). Because the specific
gravity of the cakes is higher than that of molten alumi-
num, after these cakes are put into the molten metal,
under the fluxing action of PAF, the metal manganese
can be rapidly melted and bend into molten aluminum
and form intermetallic compounds (alloys) with alumi-
num. However, since the main component of PAF con-
tains fluorine (F), it causes environmental pollution due
to the volatilization and cleaning (refining) of fluorine (F)
in the production process.
[0004] A second method is to replace a flux KAlF4 with
aluminum powder. Since the aluminum powder will burn
at 740 °C to produce aluminium oxide and generate a
large amount of heat simultaneously, the heat generated
by the burning of the aluminum powder can promote the
rapid melting and blending of the manganese powder
into the aluminum melt and causing the metal manga-
nese in the aluminum melt and aluminum to form alloys
(intermetallic compounds). However, since the aluminum
powder is completely oxidized to aluminium oxide after
the burning and heat release in the whole process, the

aluminium oxide will partially enter the molten aluminum,
which has a negative effect on the purification of the alu-
minum melt. Moreover, due to the high cost of aluminum
powder, the aluminium oxide produced after complete
burning can only be get rid of as slag in the smelting
process, which increases the production cost.
[0005] In order to solve these technical problems, at
present, in the processing of aluminum alloy materials
(various types, various types of plates, various types of
bars, etc.), a calculated amount of a manganese element
additive (commonly known as a manganese agent) is
usually added to the molten aluminum with a temperature
between 740 °C and 750 °C, to increase the strength of
aluminum produced. The common specifications of man-
ganese agents currently used are 70 manganese agents
(Mn: 70wt%), 75 manganese agents (Mn: 75wt%), 80
manganese agents (Mn: 80wt%), 85 manganese agents
(Mn: 85wt%), and the like. At present, the following two
methods are usually used to produce manganese
agents.

1. Manganese flakes are broken into manganese
powder of certain meshes. The manganese powder
and PAF powder of certain meshes are thoroughly
mixed and then pressed into cakes by mechanical
means through combination of a pressure and a
mold. The specific gravity of the cakes should be
higher than that of aluminum melt to ensure that the
cakes can sink into the aluminum melt during the
addition process and avoid being oxidized by air as
much as possible.

2. Aluminum powder of certain meshes and manga-
nese powder of certain meshes are mixed thoroughly
and then pressed into cakes by mechanical means
through combination of a pressure and a mold. The
specific gravity of the cakes should be higher than
that of aluminum melt to ensure that the cakes can
sink into the aluminum melt during the addition proc-
ess and avoid being oxidized by air as much as pos-
sible. In the cakes, by weight, the manganese pow-
der accounts for 70%, 75%, 80%, 85%, or the like,
and the aluminum powder accounts for 30%, 25%,
20%, or 15%. The manganese agents may also be
commonly known as 70 manganese agent, 75 man-
ganese agent, 80 manganese agent, 85 manganese
agent and so on in business.

[0006] According to the production methods of these
two manganese agents, the products obtained are phys-
ical mixtures of manganese and aluminum or manganese
and PAF. When the physical mixtures are added to mol-
ten aluminum as manganese additives, to achieve the
improvement of the strength of the produced aluminum
material, intermetallic compounds (aluminum-manga-
nese alloys) can only be completely formed after two
steps. The first step is the dissolution process of elemen-
tal manganese in molten aluminum; the second step is
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the alloying (forming intermetallic compounds) process
of metal manganese dissolved in the molten aluminum
and aluminum. The implementation of these two proc-
esses has the following defects:

1. During the process, elemental manganese may
be oxidized by oxygen in the air to form manganese
oxide and float on the surface of molten aluminum,
which affects the absorption rate of metal manga-
nese in the smelting process.

2. The process of causing the metal manganese suc-
cessfully dissolved into molten aluminum and alumi-
num to form intermetallic compounds and weaving
into dense network-like reinforcement phases. The
completeness of this process will affect the strength
and quality of the aluminum material due to improper
or insufficient time control in the smelting process.

Summary of the Invention

[0007] The main objective of the present invention is
to provide a manganese-aluminum alloy and its prepa-
ration method, in order to achieve a solution where man-
ganese and aluminum alloy in a manganese-aluminum
alloy are first alloyed fully and the alloyed product is then
used as a manganese additive to replace a current pop-
ular manganese agent and added to molten aluminum
as a manganese additive during the smelting process.
Compared with the current popular manganese addi-
tives, this product has better absolute absorption rate
and absorption speed of elemental manganese, and can
eliminate the pollution caused by fluorine to the environ-
ment and is beneficial to the purification of an aluminum
melt.
[0008] In order to achieve the above objective, the
present invention provides a manganese-aluminum al-
loy. The manganese-aluminum alloy is composed of met-
al manganese and aluminum and includes, by weight,
55% to 90% of manganese and the balance of aluminum.
[0009] The manganese-aluminum alloy is an interme-
tallic compound formed by metal manganese and metal
aluminum at a high temperature.
[0010] The manganese-aluminum alloy can be amor-
phous blocks, flakes or powder. Regardless of blocks,
flakes or powder, their specifications can be restricted
by formulating corresponding standards.
[0011] In order to achieve the above objective, the
present invention further provides a preparation method
of a manganese-aluminum alloy. The method includes
the following steps:

step S1, adding metal aluminum or molten aluminum
into a container, wherein the temperature of the mol-
ten aluminum is between 700 °C and 800°C;

step S2, adding metal manganese raw material
(manganese flakes or manganese powder or a mix-

ture of manganese flakes and manganese powder)
into the molten aluminum, closing a furnace cover,
vacuumizing, introducing argon, measuring temper-
ature, and measuring pressure to ensure that the
interior of a magnetic induction furnace is in a posi-
tive-pressure state, and stirring the mixture with a
graphite stirring head;

step S3, powering on and heating the metal alumi-
num or the molten aluminum to 1000 °C or above,
melting, and holding the temperature between 1000
°C and 1500 °C, wherein the metal aluminum and
manganese form an intermetallic compound in this
process and the time of the alloying process is be-
tween 30 min and 2 h; and

step S4, after alloying is completed, cooling to 850
°C or below, opening the furnace cover, and taking
a manganese-aluminum alloy out.

[0012] As a further technical solution of the present
invention, the container is a crucible placed in a vacuum
magnetic furnace, or a crucible placed in a vacuum re-
sistance furnace, or a non-vacuum container with a pro-
tective flux.
[0013] As a further technical solution of the present
invention, a frequency of the induction furnace ranges
from 800 Hz to 1200 Hz.
[0014] As a further technical solution of the present
invention, the metal manganese raw material is manga-
nese powder, or manganese flakes, or a mixture of man-
ganese powder and manganese flakes.
[0015] As a further technical solution of the present
invention, the manganese powder is a powder of 30
meshes to 300 meshes.
[0016] As a further technical solution of the present
invention, in step S3, the time of stirring with the graphite
stirring head is within a range of 30 min to 2 h.
[0017] As a further technical scheme of the present
invention, the production method of the manganese-alu-
minum alloy includes but is not limited to a production
process using a vacuum magnetic induction furnace, a
production process using crucibles lined with different
materials in a vacuum resistance furnace, and other heat-
ing production processes where in a non-vacuum way,
a suitable protective flux is selected to isolate the air.
[0018] As a further technical solution of the present
invention, subsequent to step S4, the method further in-
cludes:
casting the manganese-aluminum alloy into various
types of blocks, flakes, or powders with different diame-
ters as required, and adding the manganese-aluminum
alloy as a manganese element additive to a smelting and
preparation process of an aluminum alloy material to in-
crease the strength of the aluminum material produced.
[0019] The beneficial effects of the manganese-alumi-
num alloy of the present invention and its preparation
method are as follows.
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[0020] Compared with the existing products, the man-
ganese-aluminum alloy prepared by the present inven-
tion contains manganese and aluminum which are fully
and completely alloyed. Comparison with existing man-
ganese additives used in the production of aluminum to
increase its strength, this fully alloyed manganese-alu-
minum alloy is no longer a physical mixture of aluminum
powder and manganese powder, nor is it a physical mix-
ture of manganese powder and potassium fluoroalumi-
nate (commonly known as PAF). This manganese-alu-
minum alloy is used as an element additive for metal
manganese in the aluminum production process to re-
place the currently popular manganese additives (one
type is a cake-like substance formed by pressing, by vir-
tue of a pressure, metal manganese powder and PAF
powder which are thoroughly mixed in a certain propor-
tion in a physical manner; the other type is a cake-like
substance formed by pressing, by virtue of a pressure,
metal manganese powder and metal aluminum powder
which are mixed in a physical manner. ) Compared with
the currently popular manganese additives, this manga-
nese-aluminum alloy has the following four major advan-
tages.

1. The present invention solves the problem of en-
vironmental pollution (fluorine pollution) caused after
a smelting and dissolution process where using PAF
as a flux, metal manganese enters into an aluminum
melt to form an intermetallic compound with metal
aluminum.

2. The present invention solves the problem of pol-
lution (alumina inclusions) to an aluminum alloy melt
after a melting and dissolution process where using
aluminum powder as a heat generating agent (the
high heat generated by the oxidation process of alu-
minum powder takes a fluxing effect in the alloying
of manganese), metal manganese enters into an alu-
minum melt to form an intermetallic compound with
metal aluminum.

3. The manganese-aluminum alloy which is a basi-
cally formed intermetallic compound serves as a
manganese element additive. When added to the
aluminum melt, the manganese-aluminum alloy
functions in the aluminum melt to diffuse and form a
dense network-like alloyed intermetallic compound,
instead of first forming an intermetallic compound
and then diffusing into a network. Therefore, In the
same time of smelting with addition of manganese
agents, the strength and quality of an aluminum ma-
terial produced by use of the manganese-aluminum
alloy as a manganese element additive and the purity
of the aluminum material are much higher than the
quality of aluminum materials produced by use of
the above-mentioned first and second types of man-
ganese additives.

4. Compared with manganese additives (pressure-
processed physical mixtures of manganese powder
and PAF and of manganese powder and aluminum
powder), the manganese-aluminum alloy has better
absolute absorption rate and absorption speed of
metal manganese in the addition process of alumi-
num smelting.

Brief Description of the Drawings

[0021]

FIG. 1 is a diffraction pattern of AlMn55;

FIG. 2 is a diffraction pattern of AlMn60;

FIG. 3 is a diffraction pattern of AlMn65;

FIG. 4 is a diffraction pattern of AlMn70;

FIG. 5 is a diffraction pattern of AlMn75;

FIG. 6 is a diffraction pattern of AlMn80;

FIG. 7 is a diffraction pattern of AlMn85;

FIG. 8 is a schematic flow chart of a preferred em-
bodiment of the preparation method of a manga-
nese-aluminum alloy according to the present inven-
tion; and

FIG. 9 is a schematic structural diagram of a mag-
netic induction furnace.

Detailed Description of the Invention

[0022] It should be understood that the preferred em-
bodiments described here are only for explaining the
present invention rather than limiting it.
[0023] In order to achieve full alloying of manganese
and aluminum in manganese-aluminum alloys, improve
the manganese absorption rate and absorption speed of
manganese-aluminum alloy additives in the processing
of manganese-aluminum alloy profiles, and reduce en-
vironmental pollution, the present invention provides a
manganese-aluminum alloy. The manganese-aluminum
alloy is composed of metal aluminum and manganese
and includes, by weight, 55% to 90% of manganese and
the balance of aluminum.
[0024] The weight percentage of the manganese can
be, for example, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
and 90%, and the corresponding manganese-aluminum
alloy can be expressed as AlMn55, AlMn60, AlMn65,
AlMn70, AlMn75, AlMn80, AlMn85, and AlMn90.
[0025] It can be understood that the manganese-alu-
minum alloy of the present invention is mainly used as
an additive of elemental manganese in the production
process of aluminum alloy profiles. It should be specially
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pointed out that the impurities of this manganese-alumi-
num alloy product should be limited, for example, the
content of iron and silicon should not be greater than
0.5%, and the combined content of alumina and manga-
nese oxide should not be greater than 0.5%.
[0026] The manganese-aluminum alloy is an interme-
tallic compound formed by metal manganese and metal
aluminum at a high temperature.
[0027] The manganese-aluminum alloy can be amor-
phous blocks, flakes or powder. Regardless of blocks,
flakes or powder, their specifications can be restricted
by formulating corresponding standards.
[0028] In this embodiment, when metal manganese
and metal aluminum are melted at a high temperature,
an intermetallic compound Al8Mn5 and Mn are formed.
For the phase diagrams of manganese and aluminum,
reference can be made to FIGS. 1 to 7.
[0029] FIG. 1 is the diffraction pattern of AlMn55, where
the main phases are Al8Mn5 and elemental manganese.
[0030] FIG. 2 is the diffraction pattern of AlMn60,
wherein the main phases are Al77Mn23, Al8Mn5, and el-
emental manganese.
[0031] FIG. 3 is the diffraction pattern of AlMn65, where
the main phases are Al8Mn5 and elemental manganese.
[0032] FIG. 4 is the diffraction pattern of AlMn70, where
the main phases are Al8Mn5 and elemental manganese.
[0033] FIG. 5 is the diffraction pattern of AlMn75, where
the main phases are Al2Mn3 and elemental manganese.
[0034] FIG. 6 is the diffraction pattern of AlMn80, where
the main phases are Al0.43Mn0.47 and elemental manga-
nese.
[0035] FIG. 7 is the diffraction pattern of AlMn85, where
the main phases are Al0.43Mn0.47 and elemental manga-
nese.
[0036] Compared with the currently popular manga-
nese element additives, the manganese-aluminum alloy
of the present invention has better absolute absorption
rate and absorption speed of manganese in the process
of aluminum alloy smelting and processing, especially
AlMn80 which has the most outstanding absorption
speed and absorption rate.
[0037] In order to achieve the above objective, the
present invention further provides a preparation method
of the manganese-aluminum alloy as described above.
[0038] Reference is made to FIG. 8. FIG. 8 is a sche-
matic flow chart of a preferred embodiment of the prep-
aration method of a manganese-aluminum alloy accord-
ing to the present invention.
[0039] As shown in FIG. 8, in this embodiment, the
preparation method of a manganese-aluminum alloy in-
cludes the following steps.
[0040] In step S1, metal aluminum or molten aluminum
is added into a container, wherein the temperature of the
molten aluminum is between 700 °C and 800°C.
[0041] The container can be the crucible 3 placed in
the magnetic induction furnace as shown in FIG. 9. The
magnetic induction electric furnace includes a furnace
cover 1, a magnetic induction furnace shell 2, a vacuu-

mizing opening 5, a pressure measuring opening 6, an
argon inlet 7, and a temperature measuring opening 8.
The magnetic induction furnace shell 2 is made of an
aluminum material. The outer periphery of the crucible 3
placed in the magnetic induction furnace is provided with
a copper magnetic induction coil 4 (hollow, with cooling
water inside). The crucible 3 can be a silicon carbide
crucible, a graphite crucible, a clay crucible or a crucible
for an induction furnace, made from other refractory ma-
terials formed by hammering ramming materials (such
as quartz sand, magnesia, alumina, and the like) to hold
the molten metal.
[0042] The frequency of the magnetic induction fur-
nace can be selected from 800 to 1200 Hz.
[0043] In other embodiments, the container can also
be crucibles lined with different materials in a vacuum
resistance furnace, or use other heating production proc-
esses where in a non-vacuum way, a suitable protective
flux is selected to isolate the air.
[0044] In step S2, metal manganese raw material is
added into 700 °C molten aluminum, the furnace cover
is closed, and then the operations of vacuuming, argon
introduction, temperature measuring, and pressure
measuring are carried out to ensure that the interior of
the magnetic induction furnace is in a positive-pressure
state, and the mixture is then stirred with a graphite stir-
ring head.
[0045] In step S3, the furnace is powered on for heating
the metal aluminum or the molten aluminum to 1000 °C
or above, the metal aluminum or the molten aluminum
are molten and the temperature is held between 1000 °C
and 1500 °C, for example, 1000 °C, 1250 °C or 1500 °C,
wherein the metal aluminum and manganese form an
intermetallic compound, i.e., the manganese-aluminum
alloy, in this process and the time of the alloying process
is between 30 min and 2 h.
[0046] The metal manganese raw material herein can
be manganese powder, or manganese flakes, or a mix-
ture of manganese powder and manganese flakes.
[0047] The manganese powder herein can be a pow-
der of 30 meshes to 300 meshes.
[0048] In this embodiment, the time of stirring with the
graphite stirring head may be set within a range of 30
min to 2 h according to actual needs, for example, 0.5 h,
1.25 h, or 2 h.
[0049] It can be understood that the time required for
the entire alloying process is generally controlled within
the range of 30 min to 2 h, which can ensure that metal
manganese and aluminum form an intermetallic com-
pound as much as possible, thus obtaining a qualified
fully alloyed manganese-aluminum alloy and avoiding
the generation of a small amount of metal oxides (man-
ganese oxide or aluminum oxide).
[0050] In step S4, after alloying is completed, the al-
loyed product is cooled to 850 °C or below, the furnace
cover is then opened, and the manganese-aluminum al-
loy is taken out.
[0051] In addition, as an implementation manner, sub-
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sequent to step S4, the method may further include:
Casting the manganese-aluminum alloy into amorphous
blocks or flakes or mechanically breaking the manga-
nese-aluminum alloy into a powder; and then accurately
adding a calculated amount of the manganese-aluminum
alloy as a manganese element additive to the smelting
and preparation process of the aluminum alloy material.
The manganese-aluminum alloy can be amorphous
blocks, flakes or powder. Regardless of blocks, flakes or
powder, their specifications can be restricted by formu-
lating corresponding standards.
[0052] The aluminum alloy profile is, for example, a
3003 aluminum alloy plate, a 3A21 aluminum alloy pipe,
a YX65-430 aluminum-magnesium-manganese metal
roof panel, or the like.
[0053] The beneficial effects of the manganese-alumi-
num alloy of the present invention and its preparation
method are as follows. Compared with the existing prod-
ucts, the manganese-aluminum alloy prepared by the
present invention contains manganese and aluminum
which are fully and completely alloyed. Comparison with
existing manganese additives used in the production of
aluminum to increase its strength, this fully alloyed man-
ganese-aluminum alloy is no longer a physical mixture
of aluminum powder and manganese powder, nor is it a
physical mixture of manganese powder and potassium
fluoroaluminate (commonly known as PAF). This man-
ganese-aluminum alloy is used as an element additive
for metal manganese in the aluminum production proc-
ess to replace the currently popular manganese additives
(one type is a cake-like substance formed by pressing,
by virtue of a pressure, metal manganese powder and
PAF powder which are thoroughly mixed in a certain pro-
portion in a physical manner; the other type is a cake-
like substance formed by pressing, by virtue of a pres-
sure, metal manganese powder and metal aluminum
powder which are mixed in a physical manner. Compared
with the currently popular manganese additives, this
manganese-aluminum alloy has the following four major
advantages.

1. The present invention solves the problem of en-
vironmental pollution (fluorine pollution) caused after
a smelting and dissolution process where using PAF
as a flux, metal manganese enters into an aluminum
melt to form an intermetallic compound with metal
aluminum.

2. The present invention solves the problem of pol-
lution (alumina inclusions) to an aluminum alloy melt
after a melting and dissolution process where using
aluminum powder as a heat generating agent (the
high heat generated by the oxidation process of alu-
minum powder takes a fluxing effect in the alloying
of manganese), metal manganese enters into an alu-
minum melt to form an intermetallic compound with
metal aluminum.

3. The manganese-aluminum alloy which is a basi-
cally formed intermetallic compound serves as a
manganese element additive. When added to the
aluminum melt, the manganese-aluminum alloy
functions in the aluminum melt to diffuse and form a
dense network-like alloyed intermetallic compound,
instead of first forming an intermetallic compound
and then diffusing into a network. Therefore, In the
same time of smelting with addition of manganese
agents, the strength and quality of an aluminum ma-
terial produced by use of the manganese-aluminum
alloy as a manganese element additive and the purity
of the aluminum material are much higher than the
quality of aluminum materials produced by use of
the above-mentioned first and second types of man-
ganese additives.

4. Compared with manganese additives (pressure-
processed physical mixtures of manganese powder
and PAF and of manganese powder and aluminum
powder), the manganese-aluminum alloy has better
absolute absorption rate and absorption speed of
metal manganese in the addition process of alumi-
num smelting.

[0054] The above description is set forth only as pre-
ferred embodiments of the present invention and is not
intended to limit the scope of the present invention. Any
equivalent structure or equivalent process transforma-
tion, made on the basis of the contents of the description
of the present invention and the accompanying drawings
and directly or indirectly used in other related technical
fields, is likewise included within the scope of the patent
protection of the present invention.

Claims

1. A manganese-aluminum alloy, being composed of
metal aluminum and manganese and comprising, by
weight, 55% to 90% of the manganese and a balance
of the metal aluminum.

2. A preparation method of the manganese-aluminum
alloy according to claim 1, comprising the following
steps:

step S1, adding metal aluminum or molten alu-
minum into a container, wherein a temperature
of the molten aluminum is between 700 °C and
800°C;
step S2, adding metal manganese raw material
into the molten aluminum, closing a furnace cov-
er, vacuumizing, introducing argon, measuring
temperature, and measuring pressure to ensure
that a interior of a magnetic induction furnace is
in a positive-pressure state, and stirring the mix-
ture with a graphite stirring head;
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step S3, powering on and heating the metal alu-
minum or the molten aluminum to 1000 °C or
above, melting, and holding the temperature be-
tween 1000 °C and 1500 °C, wherein the metal
aluminum and the manganese form an interme-
tallic compound in this process and a time re-
quired for the alloying process is between 30
min and 2 h; and
step S4, after alloying is completed, cooling to
850 °C or below, opening the furnace cover, and
taking a manganese-aluminum alloy out.

3. The preparation method of the manganese-alumi-
num alloy according to claim 2, wherein the container
is a crucible placed in magnetic induction furnace,
or a crucible placed in a vacuum resistance furnace,
or a non-vacuum container with a protective flux.

4. The preparation method of the manganese-alumi-
num alloy according to claim 3, wherein a frequency
of the magnetic induction furnace ranges from 800
Hz to 1200 Hz.

5. The preparation method of the manganese-alumi-
num alloy according to claim 2, wherein the metal
manganese raw material is manganese powder,
manganese flakes, or a mixture of the manganese
powder and the manganese flakes.

6. The preparation method according to claim 5, where-
in the manganese powder is a powder of 30 meshes
to 300 meshes.

7. The preparation method according to claim 2, where-
in in step S3, a time of stirring with the graphite stirring
head is within a range of 30 min to 2 h.

8. The preparation method according to any of claims
1 to 7, subsequent to step S4, further comprising:
casting the manganese-aluminum alloy into various
types of blocks, flakes, or powders with different di-
ameters as required, and adding the manganese-
aluminum alloy as a manganese element additive to
a smelting preparation process of an aluminum alloy
material to increase the strength of the aluminum
material produced.
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