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(54) ALUMINUM ALLOY SEMI-SOLID FORMING METHOD AND DEVICE

(67)  The semi-solid molding method of the present
invention comprises six parts as the traditional method:
a mold, a main machine, an injection system, a pulping
machine, a quantitative feeding system, and a holding
furnace; the injection system, the pulping machine, and
the quantitative feeding system are combined and called
integrated pulping injection system, and the system is
placed in the holding furnace. In order to adapt to the
difficulty of molding the semi-solid slurry to carry less
heatinto the mold with large wall thickness, the semi-solid
mold is divided into three layers according to the function,
which greatly reduces the heat absorption capacity of the
mold, due to the characteristics of the constant flow
pump, the holding pressure after filling can reach Fig. 1
0.01MPa-30MPa, so low pressure casting, high pressure

casting, differential pressure casting, liquid die forging

and semi-solid extrusion forging can be unified in one

kind of main machine.
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Description
Technical field

[0001] The present invention relates to a light alloy
molding method, in particular a semi-solid molding meth-
od.

Background of the present invention

[0002] The semi-solid slurry is strongly stirred during
the solidification of the metal to break the dendrites, and
a solid-liquid mixed slurry with spherical solid phase par-
ticles of uniformly suspended is obtained. It has good
fluidity and can be used for semi-solid die casting, semi-
solid extrusion casting, and semi-solid die forging.
[0003] The gas is not easily entangled during filling, its
molding temperature is low, the mold life is long, the de-
formation resistance is small, and the production efficien-
cy is high; the high pressure is applied during the molding
to cause the solidified metal to plastic deformation, and
the unsolidified solidification continues under high pres-
sure. The shrinkage hole has small shrinkage, the struc-
ture is compact, the mechanical performance is higher
than that of ordinary castings, and the heat treatment, no
riser feeding, and high metal utilization rate can be ob-
tained. Itis suitable for the production of thin, thick-walled
parts and for the formation of any alloy material with a
wide range of crystallization temperature intervals.
[0004] Although the castings produced by the semi-
solid molding technology have many advantages and the
preparation methods of the slurry are many, the contin-
uous preparation, storage, transportation and molding of
the low-cost high-quality slurry have always been prob-
lems, which seriously restrict the promotion and applica-
tion of the technology. The present invention solves the
above problems in an all-round ways for the system.

Summary of the present invention

[0005] The semi-solid molding method of the present
invention comprises semi-solid die casting, semi-solid
extrusion casting, semi-solid die forging, and comprises
the following six parts: a mold, a main machine (support-
ing and fixing the anti-lifting mold), an injection system
(a pressure chamber, an injection rod, a power system,
etc.), a pulping machine, a quantitative feeding system,
and a holding furnace; the injection system (pressure
chamber, pressure rod, power system, etc.), the pulping
machine, and the quantitative feeding system are com-
bined and called integrated pulping injection system, and
the system is placed in the holding furnace, and the mold
is provided with a heat insulating structure.

[0006] The three major problems of such semi-solid
molding are solved (the large size of the mold can not
adapt to the heat demand of the semi-solid slurry flow,
the rapidity of the large-tonnage squeeze casting ma-
chine is difficult to match the rapid solidification of the
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semi-solid slurry, continuous pulping, quantitative deliv-
ery, and rapid injection are inherently complex and mak-
ing them more difficult to reconcile). To illustrate the
present invention more clearly, there are five aspects.

1) Mold

[0007] In order to solve the above technical problems,
the present invention provides a novel mold for semi-
solid slurry molding, the mold is provided with a cavity
and a gate for casting, and the mold is provided with at
least an outer layer, an intermediate layer and an inner
layer from the outside to the inside. The wall thickness
of the inner layer is proportional to the slurry flow. The
inner layer is divided into at least two sections on each
module along the flow direction, and the division of each
section is calculated by a computer according to different
casting requirements.

2) Main machine

[0008] The novel main machine for the semi-solid slur-
ry molding of the present invention is disposed with an
attachment means for changing the mold increasing
force into the internal force of the mold. The attachment
means comprises two clamping molds on both sides of
the splitupper mold and the lower mold, and the clamping
device comprises two U-shaped clamping jaws symmet-
rically placed, and the clamping clamps are driven by an
oil cylinder for relative movement, the direction of move-
ment is perpendicular to the mold opening and closing
direction. After the upper mold and the lower mold are
clamped, the two clamping jaws are respectively driven
by the cylinders to lock on both sides of the mold, and
the clamping force counteracts the mold increasing force
generated when the liquid metal fills the mold. For the
mold of the four-opening mold, the opposite two cylinders
can be used to drive the square type and the annular
clamping cylinder to lock the mold on the side of the mold.
[0009] For a six-opening mold, the attachment means
is capable of inserting a convex or concave portion of the
front and rear or left and right side molds into a concave
or convex portion of the top or bottom molds so as to lock
the top and bottom molds, or the bottom and the top molds
are locked by the inwardly extending steps of the front
and rear, left and right side molds, and the side molds
are locked by a ring or a square frame driven by an oil
cylinder on the moving template.

[0010] The attachment means converts a three-open-
ing mold into a four-opening mold by using a dummy
mold which does not participate in the molding and only
plays the locking function, and converts a five-opening
mold to a six-opening mold by using a dummy mold.

3) Continuous pulping machine

[0011] The presentinvention provides a circulation re-
fining device for continuously preparing aluminum alloy
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semi-solid slurry for refining slurry, the refining device
comprises a driving mechanism and a refining mecha-
nism, a refining portion of the refining mechanism inserts
to the slurry to refine the slurry, the refining mechanism
comprises a rotor and a stator, the stator is hollow inside,
the rotor is placed inside the stator, and the driving mech-
anism drives the rotor to rotate inside the stator; the re-
fining portion immersing in the slurry to perform the re-
fining function is provided with a refining cavity, the rotor
in the refining cavity is provided with a blade, and the
bottom of the stator is provided with a suction port con-
nected to the refining cavity, and a jet hole is defined in
the sidewall of the stator in the refining cavity; the driving
mechanism drives the rotor to rotate, and the blade ro-
tates to form a negative pressure to make the slurry enter
the refining cavity from the suction port to be refined and
eject to the outside of the stator from the jet hole.
[0012] The driving mechanism comprises a motor, a
rotating wheel, a driving belt and a rotating shaft, the
output end of the motoris connected to the rotating wheel,
the driving belt is respectively connected to the rotating
wheel and the rotating shaft, the rotating shaft is fixedly
connected with the top of the rotor; the motor working
drives the rotating wheel to rotate, Thereby, the power
is transmitted to the rotating shaft through the transmis-
sion belt, and the rotating shaft is rotated, thereby driving
the rotor to rotate relative to the stator.

4) Injection system, slurry delivery

[0013] The presentinvention provides a constant cur-
rent pump for continuously transporting an aluminum al-
loy semi-solid slurry for transporting aluminum liquid, the
pump comprises a driving mechanism and an aluminum
liquid transport mechanism, the aluminum liquid trans-
port mechanism comprising arotor and a stator, the stator
is hollow inside, the rotor is disposed inside the stator,
the driving mechanism drives the rotor to rotate inside
the stator; the stator is placed inside the slurry, and the
liquid transportation portion that performs the aluminum
liquid transporting function is provided with a pump cham-
ber, and the rotor in the pump chamber is provided with
a curved or rectangular rotating piece, and the side wall
of the stator is provided with a liquid suction port and a
liquid discharge port which are connected to the alumi-
num liquid container and the guide cylinder, and the liquid
discharge port is connected with a guide cylinder.
[0014] The driving mechanism comprises a motor, a
rotating wheel, a driving belt and a rotating shaft, the
output end of the motoris connected to the rotating wheel,
the driving belt is respectively connected to the rotating
wheel and the rotating shaft, the rotating shaft is fixedly
connected with the top of the rotor; the motor working
drives the rotating wheel to rotate, Thereby, the power
is transmitted to the rotating shaft through the transmis-
sion belt, and the rotating shaft is rotated, thereby driving
the rotor to rotate relative to the stator.

10

15

20

25

30

35

40

45

50

55

5) Holding furnace

[0015] The present invention provides a holding fur-
nace for continuously preparing an aluminum alloy semi-
solid slurry, comprising a furnace body, a crucible and a
heater, the crucible and the heater are both disposed in
the furnace body, and the heater arranges at least two
independent heating elements in a vertical direction;
these heating elements are powered by separate exter-
nal power sources, the crucible is heated by the heater,
and the operating temperature of each heating element
is set to rise from bottom to top, thereby the liquid in the
crucible forms a temperature gradient which gradually
rises from the bottom to the top. For the knotting furnace,
it is also possible to use a silicon carbon rod or the like
to reflect from the upper portion to heat the aluminum
water to cause a high top and low bottom temperature
field to meet the needs of the pulping.

Brief description of the drawings

[0016] The present invention will be further described
below in conjunction with the embodiments and the ac-
companying drawings.

FIG. 1 is a schematic view showing the structure of
a novel mold for semi-solid slurry molding of the
present invention.

FIG. 2 is a schematic view showing the structure of
the semi-solid molding machine of a two-opening
mold of the present invention.

FIG. 2-1 is a schematic view showing the structure
of a semi-solid molding machine for a four-opening
mold of the present invention.

FIG. 3 is a schematic view of a circulation refining
device for continuously preparing aluminum alloy
semi-solid slurry according to the present invention;
FIG. 4 is a schematic view showing the structure of
the constant current pump for continuously prepar-
ing aluminum alloy semi-solid slurry according to the
present invention;

FIG. 5 is a schematic view showing the structure of
a holding furnace for continuously preparing alumi-
num alloy semi-solid slurry according to the present
invention;

Detailed description of the embodiment
1) Mold

[0017] Please refer to FIG. 1, a novel mold for semi-
solid slurry molding as a preferred embodiment of the
presentinvention is provided. The mold 1 is provided with
a cavity and a gate 15 for casting molding, and the mold
has an outer layer 11, an intermediate layer 12 and an
inner layer 13 sequentially from the outside to the inside.
The outer layer 11 is used for load bearing and is made
of ordinary cast iron or steel, the intermediate layer 12 is
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used for controlling the heat flux and is made of heat
resistant material, and the inner layer 13 is used for re-
straining the size of the casting 14 and is made of heat
resistant steel. Graphite paper, stainless steel sheets,
aluminum silicate fibers or asbestos paper are attached
to the intermediate layer 12, or the intermediate layer 12
is a shelter layer. The wall thickness of the inner layer 13
is proportional to the slurry flow. The inner layer 13 is
divided into at least two sections on each module along
the flow direction, and the division of each section is cal-
culated by the computer according to different casting
requirements.

[0018] Insummary, the mold 1 of the present invention
is provided with three layers of outer, intermediate and
inner layers, and with the layered and variable wall thick-
ness in the flow direction, the new mold has small heat
capacity, large temperature gradient and high pressure
bearing capacity for semi-solid extrusion molding, when
the product has a small modification, the inner layer can
just be replaced, which is beneficial to reduce the re-
placement cost, the outer layer made of ordinary steel is
beneficial to reduce the mold cost, the mold has small
thermal stress, small deformation and long service life.

2) The main machine

[0019] The novel main machine for the semi-solid slur-
ry molding of the present invention is an attachment
means 2 for changing the mold increasing force into the
internal force of the mold. Referring to FIG. 2, the attach-
ment device 2 for a two-opening mold 7 of an upper mold
71and alower mold 72 is provided with a clamping device
at two sides, the clamping device comprises two U-
shaped clamping jaws 21 symmetrically placed. The
clamping jaws 21 are each driven by an oil cylinder 22
for relative movement, and the direction of movement is
perpendicular to the opening and closing direction of the
mold 7. After the upper mold 71 and the lower mold 72
are clamped, the two clamping jaws 21 are respectively
driven by the oil cylinder 22 to be engaged on both sides
of the mold 7, and the clamping force counteracts the
mold increasing force generated when the liquid metal
is filled into the mold. The same is true for four-opening
mold and six-opening molds.

[0020] Referring to FIG. 2-1, the attachment device 3
comprises a clamping device disposed on the four sides
of a four-opening mold 8 comprising a upper mold 81, a
lower mold 84, a left mold 82 and a right mold 83, and
the clamping device comprises symmetrically placed The
two locking frames 31 are respectively driven by a cylin-
der 32 for relative movement, and the moving direction
is perpendicular to the opening and closing direction of
the mold 8. After the mold 8 is closed, the two locking
frames 31 are respectively driven by the oil cylinder 32
to be attached to the front and rear sides of the mold 8,
and the clamping force counteracts the mold-increasing
force generated when the liquid metal is filled into the
mold.
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[0021] By setting a suitable clamping mechanism, the
huge mold-increasing force generated during liquid forg-
ing and semi-solid extrusion molding is changed to the
internal force of the mold system, which greatly reduces
the tonnage of the molding main machine and improves
the rapidity. The cost of liquid casting forging and semi-
solid extrusion molding will be greatly reduced, paving
the way for the promotion of liquid forging and semi-solid
extrusion molding.

3) Continuous pulping

[0022] Referring to FIG. 3, a cycle refining device 4 for
continuously preparing aluminum alloy semi-solid slurry
is provided for refining the slurry, the device 4 comprising
a driving mechanism and a refining mechanism. The re-
fining portion of the refining mechanism is inserted to the
crucible where the slurry is placed to refine the slurry.
The refining mechanism comprises arotor41 and a stator
42. The stator 42 is hollow inside, the rotor 41 is disposed
inside the stator 42, and the driving mechanism drives
the rotor 41 to rotates inside the stator 42. The refining
portion of the stator 42 immersing in the slurry to perform
the refining function is provided with a refining cavity, the
rotor 41 in the refining cavity is provided with a blade 411,
and the bottom of the stator 42 is provided with a suction
port connected to the refining cavity, and a jet hole 421
is defined in the sidewall of the stator 42 in the refining
cavity; the driving mechanism drives the rotor41 torotate,
and the blade 411 rotates to form a negative pressure to
make the slurry enter the refining cavity from the suction
port to be refined and eject to the outside of the stator 42
from the jet hole 421. The minimum gap between the
rotor 41 and the stator 42 is 1-2000 micrometers, and a
large number of fine streams (aluminum liquid in which
solid phase particles are suspended) sprayed by the
scattering pump are cut by a small gap, thereby The re-
finement efficiency of suspended grains is high by con-
tinuously preparing an aluminum alloy semi-solid slurry
device. The number of the jet holes 421 can be set as
needed, and it is preferable to provide two or more, and
the two or more jet holes 421 are symmetrical with each
other with the rotation axis of the rotor 41 as a central
axis to uniformly and sufficiently eject the slurry. The jet
hole 421 has an aperture of 0.1-20 mm, and the aperture
axis forms an angle of 20-90° downward with the axis of
rotation of the rotor 41. The specific aperture and angle
can be set according to the size of the crucible to adjust
the slurry to be ejected from the jet hole and to ensure
that the slurry in the crucible is sufficiently refined.

[0023] The driving mechanism comprises a motor 43,
a driving wheel 44, a driven wheel 46, a driving belt 45
and a rotating shaft 47. The output end of the motor 43
is connected to the driving wheel 44. The driven wheel
46 is disposed on the rotating shaft 47, and the driving
belt 45is tensioned on the driving wheel 44 and the driven
wheel 46, the shaft 47 is fixedly coupled to the top of the
rotor 41. The motor 43 drives the driving wheel 44 to
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rotate, thereby transmitting power to the rotating shaft 47
through the driving belt 45 so as to drive the rotating shaft
47 to rotate, thereby driving the blades 411 of the rotor
41 to rotate relative to the stator 42. The blade 411 can
be provided as needed, preferably 2-16 pieces. The driv-
ing mechanism drives the blade 411 to rotate a large
amount of fine flow from the jet hole 421, and tilts down-
ward to impact the bottom of the crucible at the upper
portion of the heat exchanger, and is sucked back by the
hole at the bottom of the scattering pump to be re-cut
and then injected, that is, the heat exchange intensity is
increased (benefit to control the solid phase comparison)
and further the refining effect on suspended grains is
strengthened.

[0024] In summary, the present invention utilizes the
rotation of the blade 411 to form a negative pressure to
draw the slurry into the refining cavity of the stator 42 for
refinement, and the refined slurry is ejected from the jet
hole 421 to return the crucible, it is continuously sucked
from the suction port, repeated circulation, and refine-
ment; thus, the refining efficiency of the suspended crys-
tal grains is higher, and the difference in specific gravity
due to the temperature causes the prepared slurry to
accumulate in the bottom of the crucible for continuous
collection and delivery.

4) Injection system and slurry delivery

[0025] Please refer to FIG. 4, a constant current pump
5 for continuously preparing an aluminum alloy semi-sol-
id slurry is used for transporting aluminum liquid, the
pump 5 comprising a driving mechanism and an alumi-
num liquid transport mechanism. The aluminum liquid
transport mechanism comprises a rotor 51 and a stator
52. The stator 52 is hollow inside, and the rotor 51 is
disposed inside the stator 52. The driving mechanism
drives the rotor 51 to rotate inside the stator 52. The liquid
transportation portion of the stator 52 disposed inside the
slurry for performing the aluminum liquid transporting
function is provided with a pump chamber, and the rotor
51 in the pump chamber is provided with a curved or
rectangular rotating piece 511, the side wall of the stator
52 is provided with a liquid suction and a liquid discharge
port connected to an aluminum liquid container and a
guide cylinder 53, the liquid discharge port is connected
with the guide cylinder 53. The liquid suction port and the
liquid discharge port are placed atan angle of 45 degrees
from the point where the rotor 51 and the stator 52 are
tangent. A high temperature resistant sealing ring 541
and a gasket 542 are disposed between the rotor 51 and
the stator 52 at the upper portion of the pump chamber.
The high temperature resistant sealing ring 541 is a U-
shaped, V-shaped or square high temperature sealing
ring, and the gasket 542 is a square gasket in cross sec-
tion. The driving mechanism comprises a motor 55, a
driving wheel 56, a driven wheel 58, a driving belt 57 and
a rotating shaft 59. The output end of the motor 55 is
connected to the driving wheel 56. The driven wheel 58
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is disposed on the rotating shaft 59. The driving belt 57
is tensioned on the driving wheel 56 and the driven wheel
58, the rotating shaft 59 is fixedly coupled to the top of
the rotor 51. The motor 55 drives the driving wheel 56 to
rotate, thereby transmitting power to the rotating shaft 59
through the driving belt 57, thereby rotating the rotating
shaft 59 and thereby driving the rotor 51 to rotate relative
to the stator. The pump is sealed by the high temperature
resistant sealing rings and gaskets, which are made of
graphite, carbon fiber and high temperature resistant
composite materials.

[0026] The rectangularrotary vane in the pump can be
replaced by an arc-shaped rotary vane, the number of
which is 2-15, the thickness is 2-15 mm, the length is
5-100 mm, and the inner bearing of the original rotary
vane pump is cancelled. The closing angle between the
suction port of the rotary vane pump and the liquid dis-
charge port is larger than the split angle of the rotor. The
root of the blade is provided with a pressure equalization
groove. The low pressure side and the low pressure port
of the pressure equalization groove are connected, and
the high pressure side and the high pressure port are
connected.

[0027] The rotor 51, the stator 52 and the rotary vane
511 of the pump are made of graphite, CC fiber, ceramic
material, metal molybdenum, tungsten or composite ma-
terial of metal alloy with surface coating or plating with
molybdenum, tungsten or other aluminum corrosion re-
sistant.

[0028] Insummary, the presentinvention adopts a vol-
umetric pump, which has a constant flow characteristic,
and thus the filling speed of the liquid metal is substan-
tially reduced when the horizontal section of the liquid
metal is suddenly expanded, thereby overcoming the
shortcomings of the uncontrollable level flow rate of the
liquid pressure control system of the conventional pres-
sure control and improving the intrinsic quality of the cast-
ing, and the operation of placing the filter in each casting
can be eliminated. The new aluminum alloy semi-solid
molding process is capable of timely and automatically
completing a large pressure rise when the cavity is full,
which is of great significance for improving the intrinsic
quality of aluminum alloy semi-solid molded parts.

5) Holding furnace

[0029] Please refer to FIG. 5, a holding furnace 6 for
continuously preparing an aluminum alloy semi-solid
slurry is provided, the holding furnace 6 comprises a fur-
nace body, a crucible and a heater, and the crucible 61
and the heater 62 are placed in the furnace body, the
heater 62 arranges at least two independent heating el-
ements in a vertical direction; these heating elements are
powered by external independent power sources, so that
the heater 62 heats the crucible 61, and the operating
temperature of each heating element is set to gradually
rise from the bottom to the top, thereby forming a tem-
perature gradient for the crucible 61 which gradually rises
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from the bottom to the top. There is a cooling device at
the bottom of the crucible 61. The cooling device com-
prises a heat conductive graphite paper 631, a heat con-
ducting ring 632 and a water cooling ring 633. The heat
conductive graphite paper 631 is adhered to the bottom
of the crucible 61. The heat conducting ring 632 is dis-
posed in the furnace body, and the top thereof is closely
attached to the bottom of the heat conductive graphite
paper 631, and the bottom portion thereof and the bottom
of the furnace body are connected, the cooling ring 633
is disposed on the bottom of the furnace 64. A heat shield
65 is disposed on the outside of the furnace body, and
the heat shield 65 covers the top and the periphery of
the furnace body. The heating element comprises a re-
sistance wire, a resistance band, a silicon carbon rod and
an induction coil. The heating element arranges2-5 seg-
ments in the vertical direction. For the knotting furnace,
a silicon carbon rod or the like can be used to reflect from
the upper part the aluminum carbon water can be reflect-
ed from the upper part by a silicon carbon rod or the like
to cause high top and low bottom temperature field to
meet the needs of pulping. The cooling ring 633 conducts
heatin the form of water cooling, air cooling or oil cooling.
The heat conducting ring 632 is made of heat resistant
steel or graphite. The ratio of the height to diameter of
the crucible 61 is 1.0-2.5.

[0030] Insummary, the presentinvention continuously
prepares a semi-solid slurry under the protection of an
inert gas, and has less oxidized slag in the slurry, which
can further improve the intrinsic quality of the casting;
the furnace body of the new semi-solid molding process
of the aluminum alloy uses large depth of use, silicon
carbide or graphite crucible, which has less pollution to
aluminum liquid than knotting furnace, is easy to clean,
has small heat capacity of liquid carrier (silicon carbide
or graphite crucible), and has flexible and convenient
temperature control; the furnace body and the furnace
cover 66 adopt shielded and insulated technique, whose
energy-saving effect is good; the aluminum leakage has
an automatic processing and alarm device 67.

[0031] Although the present invention has been de-
scribed with reference to the preferred embodiments
thereof for carrying out the patent for invention, it is ap-
parent to those skilled in the art that a variety of modifi-
cations and changes may be made without departing
from the scope of the patent for invention which is intend-
ed to be defined by the appended claims.

Industrial applicability

[0032] The semi-solid molding method of the present
invention can provide a systemic slurry having continu-
ous preparation, storage, transportation and molding,
and has low cost, excellent quality and less pollution.

10

15

20

25

30

35

40

45

50

55

Claims

1. An aluminum alloy semi-solid molding device,
wherein comprising a mold, a main machine, an in-
jection system, a pulping machine, a quantitative
feeding system and a holding furnace, the injection
system, the pulping machine and the quantitative
feeding system are placed in the holding furnace,
and the mold is provided with a heat insulation and
cooling structure.

2. The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the device is suitable for
semi-solid high pressure casting, semi-solid extru-
sion casting, semi-solid vacuum and low pressure
casting, semi-solid pressure regulating casting,
semi-solid differential pressure casting and semi-
solid low pressure casting.

3. The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the mold is provided with
at least an outer layer, an intermediate layer and an
inner layer, and the outer layer is rigid for bearing;
the inner layer is thin for constraining the casting
size; the intermediate layer is used to control the
heat flux.

4. The aluminum alloy semi-solid molding device ac-

cording to claim 3, wherein the wall thickness of the
inner layer is proportional to the slurry flow.

5. The aluminum alloy semi-solid molding device ac-
cording to claim 3, wherein the inner layer is divided
into at least two sections on each module along the
flow direction.

6. The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the main machine is pro-
vided with an attachment means for changing the
mold increasing force into the internal force of the
mold.

7. The aluminum alloy semi-solid molding device ac-
cording to claim 6, wherein the attachment means
is U-shaped caliper for a two-opening mold.

8. The aluminum alloy semi-solid molding device ac-
cording to claim 6, wherein the attachment means
is locked by a frame for a four-opening mold.

9. The aluminum alloy semi-solid molding device ac-

cording to claim 6, wherein for a six-opening mold,
the attachment means is capable of inserting a con-
vex or concave portion of the front and rear or left
and right side molds into a concave or convex portion
of the top or bottom molds so as to lock the top and
bottom molds, or the bottom and the top molds are
locked by the inwardly extending steps of the front
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andrear, left and right side molds, and the side molds
are locked by a ring or a square frame driven by an
oil cylinder on the moving template.

The aluminum alloy semi-solid molding device ac-
cording to claim 6, wherein the attachment means
converts a three-opening mold into a four-opening
mold by using a dummy mold which does not partic-
ipate in the molding and only plays the locking func-
tion, and converts a five-opening mold to a six-open-
ing mold by using a dummy mold.

The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the pulping machine is
used forrefining the slurry, the pulping machine com-
prises a driving mechanism and a refining mecha-
nism, a refining portion of the refining mechanism
inserts to the slurry to refine the slurry, the refining
mechanism comprises a rotor and a stator, the stator
is hollow inside, the rotor is placed inside the stator,
and the driving mechanism drives the rotor to rotate
inside the stator;

the refining portion immersing in the slurry to perform
the refining function is provided with a refining cavity,
the rotorin the refining cavity is provided with a blade,
and the bottom of the stator is provided with a suction
port connected to the refining cavity, and a jet hole
is defined in the sidewall of the stator in the refining
cavity; the driving mechanism drives the rotor to ro-
tate, and the blade rotates to form a negative pres-
sure to make the slurry enter the refining cavity from
the suction port to be refined and eject to the outside
of the stator from the jet hole.

The aluminum alloy semi-solid molding device ac-
cording to claim 11, wherein the pulping machine is
used for refining the slurry, the minimum gap be-
tween the rotor and the stator is 1-2000 pum, the di-
ameter of the rotor is 3 cm - 50 cm, the number of
the blades of the rotor are 2-17, and the shape of
the blade can be straight, forward bend or back bend.

The aluminum alloy semi-solid molding device ac-
cording to claim 11, wherein the pulping machine is
used for refining the slurry, the hole diameter of the
jet hole is 0.1-20 mm, the space height of the hole
of the jet hole occupies from 2 cm to d (the diameter
of the rotor).

The aluminum alloy semi-solid molding device ac-
cording to claim 11, wherein the aperture axis of the
jet hole forms an angle of 90-45° with the axis of
rotation of the rotor.

The aluminum alloy semi-solid molding device ac-
cording to claim 11, wherein the suction port of the
pulping machine is single-sided or double-sided, and
may be fully open or half open.
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16.

17.

18.

19.

20.

21.

The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the injection system and
the slurry transporting are using a positive displace-
ment pump, a rotary vane pump, a gear pump, a
screw pump or a Rogowski pump.

The aluminum alloy semi-solid molding device ac-
cording to claim 16, wherein the rotary vane pump
comprises a driving mechanism and an aluminum
liquid transport mechanism, and the aluminum liquid
transport mechanism comprises a rotor and a stator,
the stator is hollow inside and the rotor is disposed
inside the stator, the driving mechanism drives the
rotor to rotate inside the stator; the transport portion
of the stator disposed inside the slurry to perform the
aluminum liquid transport function is provided with
an aluminum liquid receiving chamber, and the rotor
in the aluminum liquid receiving chamber is provided
with a curved rotating piece or a rectangular rotating
piece, the number of which is 2-15, the thickness is
2-15 mm, the length is 5-100 mm, and the side wall
of the stator is provided with a liquid suction port and
a liquid discharge port connected to the aluminum
liquid receiving cavity, and the liquid discharge port
is connected with a guide cylinder.

The aluminum alloy semi-solid molding device ac-
cording to claim 17, wherein a closing angle between
the liquid suction port and the liquid discharge port
is larger than a bisector angle of the rotor, and the
root of the blade is disposed with a pressure equal-
ization groove, the low pressure side and the low
pressure port of the pressure equalization groove
are connected, and the high pressure side and the
high pressure port are connected.

The aluminum alloy semi-solid molding device ac-
cording to claim 17, wherein a high temperature re-
sistant sealing ring and gasket are arranged between
the rotor and the stator in the upper portion of the
aluminum liquid receiving chamber, and the material
thereof is graphite, carbon fiber or high temperature
resistant composite material.

The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the material of the injec-
tion system and the pulping machine is made of
graphite, CC fiber, ceramic material, metal molyb-
denum, tungsten or composite material of metal alloy
with surface coating or plating with molybdenum,
tungsten or other aluminum corrosion resistant.

The aluminum alloy semi-solid molding device ac-
cording to claim 1, wherein the heating belt of the
holding furnace is independently controlled by 2-5
layers to ensure that the furnace temperature is high
at the top and low at the bottom, and the knotting
furnace can use a silicon carbon rod or the like for
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reflection from the upper portion to heat the alumi-
num water to cause the furnace temperature of high
at the top and low at the bottom so as to meet the
needs of the pulping, the bottom of the crucible is
provided with a cooling device, and the height to di-
ameter ratio of the crucible is 1.2-3.
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