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(57) Abrégé/Abstract:

A composite aluminum alloy profile and a preparation method therefor. The composite aluminum alloy profile comprises an outer
decorative profile (2), a polyurethane elastomer structural adhesive, and an inner frame profile (1); the inner frame profile (1) is an
integral component of one-time extrusion molding of alkali-free glass fibers and polyurethane resin, and the cross section thereof is
"stud"-shaped; the outer decorative profile (2) is connected to the inner frame profile (1) by means of a polyurethane elastomer
structural adhesive. The preparation method comprises: preparing glass fibers and polyurethane material components A and B into
a glass fiber resin reinforced profile by means of a compound strip injection machine; and adhering the inner frame profile (1) to the
outer decorative profile (2) by means of the polyurethane elastomer structural adhesive; and rolling. The profile has the features of
heat and sound insulation and is easy to produce.
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ABSTRACT

Disclosed are a composite aluminum alloy profile and a preparation method therefor. The
composite aluminum alloy profile includes an outer decorative profile, a polyurethane elastomer
structural adhesive, and an inner frame profile. The inner frame profile is an integral component of

5  alkali-free glass fibers and polyurethane resin formed by one-time extrusion, and a cross section
thereof is “H ”-shaped; and the outer decorative profile is connected to the inner frame profile through
the polyurethane elastomer structural adhesive. The preparation method includes: preparing glass
fibers and polyurethane materials of components A and B into a glass fiber resin reinforced profile by
a compound strip-threading and injection machine, adhering the inner frame profile to the outer

10 decorative profile through the polyurethane elastomer structural adhesive, and rolling the same. The

profile has the features of heat and sound insulation and 1s easy to produce.
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COMPOSITE ALUMINUM ALLOY PROFILE AND PREPARATION METHOD
THEREFOR

TECHNICAL FIELD

The present disclosure relates to a composite aluminum alloy profile and a preparation
method therefor, and belongs to the technical field of building door and window and curtain

wall profiles.
BACKGROUND

With the increasing improvement of people's living standards, the requirements of
building environmental protection and energy saving in China are correspondingly increased,
and green building technologies and new materials are widely applied. A large daylighting area
is required for doors and windows of green buildings, and meanwhile, the doors and windows
are required to have a lower heat transfer coefficient and a higher sealing performance.
Therefore, bridge-cutoft aluminum alloy doors and windows come into being and are widely
applied. Bridge-cutoff aluminum alloy is aluminum alloy broken in the middle, and plastic is
used as a cutoff bridge to connect the broken aluminum alloy into a whole. We know that the
heat conduction of a plastic material is obviously slower than that of metal, so that heat is not
easy to be transmitted through the whole material, and a heat insulation performance of frames
of the doors and windows becomes better. A bridge-cutoff aluminum alloy profile separates
two layers of indoor and outdoor aluminum alloy profiles and closely connects the same into

a whole with a plastic profile, and constitutes a new heat insulation aluminum alloy profile.

An existing bridge-cutoff aluminum alloy profile has two nylon 66 heat insulation strip
profiles penetrating through the middle of the aluminum alloy profile, and the aluminum alloy
profile is divided into an inner part and an outer part by the two heat insulation strip profiles,
so that partial heat conduction of the aluminum alloy is blocked. However, a structure of the
existing bridge-cutoff aluminum alloy profile only blocks partial heat conduction in an
aluminum allov metal body, without a fireproof performance, while the use of a glass fiber
resin profile has good heat insulation and flame-retardant performances. When the existing
bridge-cutoff aluminum alloy profile is produced, the aluminum alloy profile is mechanically
clamped with the heat insulation strip profile tightly. During the use of bridge-cutoff aluminum

alloy doors and windows assembled in this way, a gap is generated at a joint between the
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aluminum alloy profile and the heat insulation strip profile due to thermal expansion and cold
contraction of the almminum alloy profile and the heat insulation strip profile, which reduces a
mechanical connection strength, and is easy to lead to water seepage and air leakage, with a

poor waterproof performance and a poor air sealing performance.
5 SUMMARY

The present disclosure overcomes the defects in the existing technology above, and
provides a composite aluminum alloy profile and a preparation method thereof. The profile has
a high mechanical connection strength, convemient and quick production and assembly
operations, a lower heat conduction coefficient, a higher sealing performance and a reliable

10  flame-retardant performance, and is easy to produce and low in production cost.
The present disclosure is realized by the following technical solutions.

A composite aluminum alloy profile includes an outer decorative profile in an external
portion, a polyurethane elastomer structural adhesive, and an inner frame profile in an internal
portion, wherein the outer decorative profile is connected to an outside of the inner frame

15 profile through the polyurethane elastomer;

the inner frame profile is a continuous glass fiber resin reinforced profile and is an integral
component of alkali-free glass fibers and polyurethane resin formed by one-time extrusion, a

cross section of the inner frame profile is symmetrically arranged up and down and left and
right, with a hollow interior, the cross section at the hollow position is *“H”-shaped, and the

20  inner frame profile includes two upper and lower closed cavities and a reinforced heat
insulation rib plate in the middle, left and right sides of outer walls at upper and lower ends of

the inner frame profile are symmetrically provided with embedding grooves and adhering
bumps for embedding, and left and right outer walls of the inner frame profile are

symmetrically provided with T-shaped mounting strips;

25 a center between upper and lower outer walls of the inner frame profile is provided with

a clamping recess;

the outer decorative profile is an aluminum alloy decorative panel, an inside face of the
outer decorative profile is symmetrically provided with two left and right connecting clamps

for embedding, a center of the outer decorative profile is provided with a clamping protrusion
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matched with a position and a shape of the clamping recess and a plurality of adhering

protrusions for embedding, left and right sides of the outer decorative profile are internally

provided with short flanges, a top portion of the connecting clamp for embedding is provided

with an embedding block, the embedding block is matched with a shape of the embedding
5  groove, and the embedding block is embedded in the embedding groove;

two faces of the inner frame profile are assembled with the outer decorative profile, an
adhering gap is arranged between the outer decorative profile and the inner frame profile, and

the polyurethane elastomer structural adhesive is arranged in the adhering gap;

the inner frame profile includes 70% to 85% by weight of alkali-free glass fibers and 15%
10 to 30% by weight of polyurethane resin; and

the polyurethane elastomer structural adhesive is mixed with a polyether polyol mixture

and a diphenylmethane diisocyanate-based mixture.

An outer surface of the outer decorative profile may also be connected to a natural wood

or an artificial decorative surface material through a screw, a hole is drilled in the outer wall of

15 the outer decorative profile, one end of the screw is clamped with the surface material, and the
other end of the screw 1is inserted into the outer decorative profile and the inner frame profile

by rotation, so that the surface material is mounted on the outer surface of the outer decorative
profile. The outer decorative profile is simple and convenient to mount, has a high connection

strength, and can meet different requirements.

20 The two faces of the inner frame profile are assembled with the outer decorative profile

by the following method.

A top portion of the clamping protrusion is in close contact with the clamping recess, a
top portion of the embedding block is in close contact with the embedding groove, an adhering
groove for embedding is in close contact with the adhering bump for embedding by embedding,

25  an adhering gap is formed between the inside face of the outer decorative profile and the
adhering bump for embedding, and the polyurethane elastomer structural adhesive is arranged

in the adhering gap.

The polyurethane resin includes a component A and a component B, the component A

includes: a base material A and an additive A in amass ratio of 100: 4 to 8, and the base material
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A is prepared from 70 parts to 80 parts of polymethylene polyphenylene isocyanate with a
purity of 100%, 10 parts to 20 parts of diphenylmethane and 5 parts to 10 parts of 4,4-
diisocyanate with a purity of 38% to 50%:; the additive A is L-ethyl lactate; and the component
B includes: 40 parts to 60 parts by weight of polyether polyol, 28 parts to 40 parts by weight
of polypropylene glycol and an additive B, and the additive B is one or a combination of more

of a filler, a flame retardant, a pigment paste, a diluent or an ultraviolet absorber.
A weight ratio of the component A to the component B is 100: 110 to 120.

The additive B includes 1 part to 3 paris by weight of glycerol, 2 parts to 4 parts by weight
of flame retardant, 3 parts to 5 parts by weight of ultraviolet absorber, 2 parts to 5 parts by
weight of pigment paste, and the filler.

The flame retardant is alumimun hydroxide, the ultraviolet absorber is 2.4-

dihydroxybenzophenone, and the filler is kaolin or talc.
A preparation method for the composite aluminum alloy profile includes:

1): respectively preparing and forming the outer decorative profile and the inner frame

profile by an extrusion process;
wherein a preparation method for the inner frame profile includes the following steps of:

firstly, penetrating a continuous glass fiber into a mold of a compound strip-threading and

injection machine;

secondly, evenly mixing raw materials of the component A and raw materials of the
component B respectively, and adding the component A and the component B into an injection
tank A and an injection tank B of the compound strip-threading and injection machine

respectively; and

finally, injecting the component A and the component B into the mold in proportion by
the compound strip-threading and injection machine to produce the glass fiber resin reinforced

profile;

2): loading the inner frame profile into a material storage of a pneumatic clamping

machine, horizontally placing the outer decorative profile, and evenly injecting a proper
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amount of polyurethane adhesive between the two left and right connecting clamps for

embedding;

3): allowing the inner frame profile at a lowest laver of the matenal storage of the
pneumatic clamping machine to fall down and combine with the outer decorative profile after
injection in 2), and inserting a bottom portion of the inner frame profile between the two

connecting clamps for embedding;

4): moving the inner frame profile downwardly, so that the adhering protrusion for
embedding 1s in close contact with a bottom face of the inner frame profile, forming an
adhering gap between an inner side of the outer decorative profile and a lower outer wall of
the inner frame profile, forming an adhering gap between inside faces of the two connecting
clamps for embedding of the outer decorative profile and the adhering bump for embedding at
the same time, and filling the polyurethane elastomer structural adhesive into the adhering

gaps, so that the adhering bump for embedding is in contact with the polyurethane adhesive;

5): rolling the inner frame profile and the outer decorative profile inwardly by using two
upper and lower pressing rollers of a bridge-cutoff aluminum compound machine, so that a
vertex of the embedding block is in close contact with the embedding groove, the top portion
of the clamping protrusion is embedded and tightly clamped with the clamping recess, and the

polyurethane adhesive is evenly filled into the two adhering gaps; and

6): repeatedly operating steps 2) to 5), mounting the outer decorative profile on the other
face of the inner frame profile, so that two upper and lower faces of the inner frame profile are
both provided with the outer decorative profile, and completing assembly of door and window

profile assemblies made of the composite material.

During the preparation of the inner frame profile, a temperature of a workshop is required
to be 1B°C to 35°C, a temperature of the injection tank is set to be 20°C to 30°C, and an

environment relative humidity is below 80%.

Compared with the existing technology, the present disclosure has the following

beneficial effects:

The aluminum alloy profile of the present disclosure is simple in structure, simple and

effective in composite assembly method, and convenient and quick in production operation on
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a premise of ensuring a high mechanical connection strength, does not need a complicated
assembly process, is suitable for assembling the polyurethane adhesive which is easy to dry,
has a high assembly efficiency, requires less participation of workers, and greatly reduces a

production cost.

5 The cross section of the continuous glass fiber reinforced profile is *“ H”-shaped, and two
closed cavities are formed, which can effectively block heat conduction and realize good sound
insulation, and with a low heat transfer coefficient and a high sealing performance, the
continuous glass fiber reinforced profile can effectively block heat conduction in the aluminum
alloy profile and heat convection, and reduce a heat conductivity of the aluminum alloy profile,

10  thus improving heat insulation, noise and sound insulation, and fire prevention and flame-
retardant functions of the aluminum alloy profile. The present disclosure is easy to produce

and low in production cost.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic structural diagram of the present disclosure in an exploded state.
15 FIG. 2 is a schematic structural diagram of the present disclosure in an assembled state.
FIG. 3 is a schematic structural diagram of a surface material of the present disclosure.

FIG. 4 is an assembly flow chart of a preparation process of a composite aluminum alloy

profile of the present disclosure.

FIG. 5 is a schematic structural diagram of an outer decorative profile of the present

20 disclosure.

In the drawings, | refers to inner frame profile, 2 refers to outer decorative profile, 5 refers
to surface matenial, 6 refers to screw, 11 refers to closed cavity, 12 reinforced heat insulation
rib plate, 13 refers to embedding groove, 14 refers to adhering bump for embedding, 15 refers
to T-shaped mounting strip, 17 refers to compound strip-threading and injection machine, 18

25  refers to clamping recess, 19 refers to material storage of pneumatic clamping machine, 21
refer to connecting clamp for embedding, 24 refers to embedding block, 28 refers to adhering
protrusion for embedding, 29 refers to clamping protrusion, 30 refers to adhering gap, and 77

refers to pressing roller of bridge-cutoff aluminum compound machine.
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DETAILED DESCRIPTION

The present disclosure is further described hereinafter with reference to the embodiments

and the accompanying drawings.

A composite aluminum alloy profile includes an outer decorative profile 2 in an external
portion, a polyurethane elastomer structural adhesive, and an inner frame profile 1 in an
internal portion, wherein the outer decorative profile 2 is connected to an outside of the inner

frame profile 1 through the polyurethane elastomer.

The inner frame profile 1 is a continuous glass fiber resin reinforced profile and is an
integral component of alkali-free glass fibers and polyurethane resin formed by one-time
extrusion. A cross section of the inmer frame profile is symmetrically arranged up and down
and left and right, with a hollow interior, the cross section at the hollow position is *“ H ”-shaped,
and the inner frame profile includes two upper and lower closed cavities 11 and a reinforced
heat insulation rib plate 12 in the middle. Left and right sides of outer walls at upper and lower
ends of the inner frame profile 1 are symmetrically provided with embedding grooves 13 and
adhering bumps for embedding 14, and left and right outer walls of the inner frame profile 1
are symmetrically provided with T-shaped mounting strips 15. A center between upper and

lower outer walls of the inner frame profile | is provided with a clamping recess 18.

The outer decorative profile 2 is an aluminum alloy decorative panel, an inside face of the
outer decorative profile 2 is symmetrically provided with two left and right connecting clamps
for embedding 21, and a center of the outer decorative profile is provided with a clamping
protrusion 29 matched with a position and a shape of the clamping recess 18. Left and right
sides of the outer decorative profile are internally provided with short flanges 23, the inside
face of the outer decorative profile 2 is also provided with a plurality of adhering protrusions
for embedding 28, a top portion is provided with an embedding block 24, the embedding block
24 is matched with a shape of the embedding groove 13, and the embedding block 24 is

embedded in the embedding groove 13. The embedding block is a rectangle or a triangle.

Two faces of the inner frame profile 1 are assembled with the outer decorative profile 2,
and an adhering gap 30 is arranged between the outer decorative profile and the mner frame
profile. The two faces of the inner frame profile are assembled with the outer decorative profile

by the following method.
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A top portion of the clamping protrusion 29 is in close contact with the clamping recess 18, a
top portion of the embedding block 24 is in close contact with the embedding groove 13, and the
adhering protrusion for embedding 28 is in close contact with a bottom face of the inner frame
profile. An adhering gap 30 is formed between an inner side of the outer decorative profile and two
upper and lower outer walls of the inner frame profile, and an adhering gap 30 is formed between
inside faces of the two connecting clamps for embedding 21 of the outer decorative profile 2 and
the adhering bump for embedding 14. The polyurethane elastomer structural adhesive is arranged
in the adhering gaps 30.

An outer surface of the outer decorative profile may also be connected to a natural wood or an
artificial decorative surface material 5 through a screw 6, and a hole is drilled in the outer wall of
the outer decorative profile. One end of the screw is clamped with the surface material, and the
other end of the screw is inserted into the outer decorative profile and the nner frame profile by
rotation, so that the surface material is mounted on the outer surface of the outer decorative profile.
The outer decorative profile is simple and convenient to mount, has a high connection strength, and

can meet different requirements.

In a structure of the profile, the polyurethane elastomer structural adhesive is arranged in the
adhering gaps for overcoming a difference in expansion coefficient between the aluminum alloy
panel and the continuous glass fiber reinforced profile, which can increase an airtightness and a
watertightness of the profile, and solve a problem that a mechanical property of the profile and
different expansion coefficients between materials cannot be guaranteed after different materials

are compounded.
Assembly method:

As shown in FIG. 4, a preparation method for the composite profile in a structure embodiment

2 includes the following steps.

In step 1, the outer decorative profile and the inner frame profile are respectively prepared and

formed by an extrusion process.

The preparation and forming of the outer decorative profile are carried out by a compound
strip-threading and injection machine 17, which can realize tooth punching for an aluminum
material, double notch injection, rolling and feeding in place of the continuous glass fiber resin

reinforced profile and the aluminum material, and other machining operations. After initial

8
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setting for 20 minutes, the structural adhesive is transferred to a bridge-cutoff aluminum

compound machine for compounding.
A preparation method for the inner frame profile includes the following steps of:

1) penetrating a continuous glass fiber into a mold of a compound strip-threading and

injection machine;

2) evenly mixing raw materials of the component A and raw materials of the component
B respectively, and adding the component A and the component B into an injection tank A and

an injection tank B of the injection machine respectively; and

3) injecting the component A and the component B into the mold in proportion by the
injection machine to produce the glass fiber resin reinforced profile. A weight ratio of the

component A to the component B is 100: 110 to 120.

The mixed polyurethane resin is injected and infiltrated into a cavity of the mold in
vacuum by the injection machine, and solidified and formed at a certain temperature for a
certain period time to form the continuous glass fiber resin reinforced profile. The continuous
glass fiber resin reinforced profile is alternately and continuously pulled by two pulling heads
arranged on a pultrusion production line, and after reaching a set length, the continuous glass
fiber resin reinforced profile is cut off by a cutting saw, so that subsequent operations may be

carried out.

During the preparation of the inner frame profile, a temperature of a workshop is required
to be 18°C to 35°C, a temperature of the injection tank is set to be 20°C to 30°C, and an

environment relative humidity is below 80%.

In step 2, the inner frame profile 1 is loaded into a material storage 19 of a pneumatic
clamping machine, the outer decorative profile 2 is horizontally placed, and a proper amount
of polyurethane adhesive is evenly injected between the two left and right connecting clamps

for embedding 21.

In step 3, the inner frame profile 1 at a lowest layer of the material storage 19 of the
pneumatic clamping machine is allowed to fall down and combine with the outer decorative

profile after injection in step 2), and a bottom portion of the inner frame profile is inserted
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between the two connecting clamps for embedding 21.

In step 4, the inner frame profile 1 moves downwardly, so that the top portion of the
clamping protrusion 29 is embedded and clamped with the clamping recess 18, and the
adhering protrusion for embedding 28 is in close contact with a bottom face of the inner frame

5  profile. An adhering gap is formed between an inner side of the outer decorative profile and a
lower outer wall of the inner frame profile, and an adhering gap 30 is formed between inside
faces of the two connecting clamps for embedding 21 of the outer decorative profile 2 and the
adhering bump for embedding 14 at the same time. The polyurethane elastomer structural
adhesive is filled into the adhering gaps, so that the adhering bump for embedding 14 is in

10 contact with the polyurethane adhesive.

In step 5, the inner frame profile and the outer decorative profile are rolled inwardly by
using two upper and lower pressing rollers 77 of a bridge-cutoff aluminum compound machine,
so that a vertex of the embedding block 24 is in close contact with the embedding groove 13,
the top portion of the clamping protrusion 29 is embedded and clamped with the clamping

15  recess 18, and the polyurethane adhesive is evenly filled into the two adhering gaps.

In step 6, steps 2) to 5) are repeatedly operated, the outer decorative profile is mounted
on the other face of the inner frame profile, so that two upper and lower faces of the inner
frame profile are both provided with the outer decorative profile, and assembly of door and

window profile assemblies made of the composite material is completed.

20 The inner frame profile includes 70% to 85% by weight of alkali-free glass fibers and
15% to 30% by weight of polyurethane resin. The polyurethane resin is one of polyurethane

resin, unsaturated resin, phenolic resin, epoxy resin and polypropylene resin.

The polyurethane elastomer structural adhesive is mixed with the following two

components:

25 a first component, which is a polyether polyol mixture (-OH component), with a hydroxyl
value above 30 mgKOH/g, a functionality of 3 to 5, and a dynamic viscosity of 1,000 mpa to
3,000 mpa at 25°C; and

a second component, which is a diphenylmethane diisocyanate-based mixture (-NCO

component).

CA 03141403 2021-12- 10 10



10

15

20

25

A preparation method for the polyurethane elastomer structural adhesive includes the

following steps.

The first and second components are mixed by a special device according to a ratio of
100: 88+£3 at a stirring speed of 3,500 rpm to 4,000 rpm during production. The polyurethane
elastomer structural adhesive shall be realized by using a mixing device having two storage
tanks (the storage tanks are provided with stirring devices) and automatically adjusting a

mixing ratio, and a compound strip-threading and injection machine with two stirring heads.
The polyurethane resin includes a component A and a component B.

The component A includes: a base material A and an additive A in a mass ratio of 100: 4
to 8. The base material A is prepared from 70 parts to 80 parts of polymethylene polyphenylene
isocyanate with a purity of 100%, 10 parts to 20 parts of diphenylmethane and 5 parts to 10
parts of 4,4-diisocyanate with a purity of 38% to 50%; and the additive A is L-ethyl lactate.

The component B includes: 40 parts to 60 parts by weight of polyether polyol, 28 parts to
40 parts by weight of polypropylene glycol and an additive B. The additive B is one or a
combination of more of a filler, a flame retardant, a pigment paste, a diluent or an ultraviolet

absorber.

The additive B includes 1 part to 3 parts by weight of glycerol, 2 parts to 4 parts by weight
of flame retardant, 3 parts to 5 parts by weight of ultraviolet absorber, 2 parts to 5 parts by
weight of pigment paste, and the filler.

The flame retardant is aluminum hydroxide, the ultraviolet absorber is 24-

dihydroxybenzophenone, and the filler is kaolin or talc.
Embodiment one

A composite aluminum alloy profile includes an ouier decorative profile 2 in an external
portion, a polyurethane elastomer structural adhesive and an inner frame profile 1 in an internal

portion.

The inner frame profile includes 70% by weight of alkali-free glass fibers and 30% by

weight of polyurethane resin.
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The polyurethane resin includes a component A and a component B, and a weight ratio of

the component A to the component B is 100: 110.

The component A includes: a base material A and an additive A in a mass ratio of 100: 4,
and the base material A is prepared from 70 parts of polymethylene polyphenylene isocyanate
with a purity of 100%, 20 parts of diphenylmethane and 10 parts of 4,4-diisocyanate with a
purity of 38% to 50%; and the additive A is L-ethyl lactate.

The component B includes: 40 parts by weight of polyether polvol, 40 parts by weight of
polypropylene glycol, 3 parts by weight of glycerol, 4 parts by weight of flame retardant, 5
parts by weight of ultraviolet absorber, 5 parts by weight of pigment paste and 3 parts by weight
of kaolin filler.

The flame retardant is aluminum hydroxide, and the ultraviolet absorber is 2.4-

dihydroxybenzophenone.

The polyurethane elastomer structural adhesive is mixed with first and second
components in a mass ratio of 100: 88, the first component is a polyether polyol mixture (-OH
component) and the second component is a diphenylmethane diisocyanate-based mixture (-

NCO component).
Embodiment two

A composite aluminum alloy profile includes an outer decorative profile 2 in an external
portion, a polyurethane elastomer structural adhesive and an inner frame profile 1 in an internal
portion. The inner frame profile includes 85% by weight of alkali-free glass fibers and 15% by

weight of polyurethane resin.

The polyurethane resin includes a component A and a component B, and a weight ratio of

the component A to the component B is 100: 120.

The component A includes a base material A and an additive A at a mass ratio of 100: &,
and the base material A is prepared from 80 parts of polymethylene polyphenylene isocyanate
with a purity of 100%, 15 parts of diphenylmethane and 5 parts of 4,4-diisocyanate with a
purity of 38% to 50%; and the additive A is L-ethyl lactate.

The component B includes: 60 parts by weight of polyether polyol, 28 parts by weight of

CA 03141403 2021-12- 10 12
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polypropylene glycol, 1 part by weight of glycerol, 2 parts by weight of flame retardant, 3 parts
by weight of ultraviolet absorber, 2 parts by weight of pigment paste and 4 parts by weight of
filler.

The flame retardant is aluminum hydroxide, the ultraviolet absorber is 2,4-

dihydroxybenzophenone, and the filler 1s talc.

The polyurethane eclastomer structural adhesive is mixed with first and second
components in a mass ratio of 100: 85, the first component is a polyether polyol mixture (-OH
component) and the second component is a diphenylmethane diisocyanate-based mixture (-

NCO component).
Embodiment three

A composite aluminum alloy profile includes an outer decorative profile 2 in an external
portion, a polyurethane elastomer structural adhesive and an inner frame profile 1 in an internal

portion.

The inner frame profile includes 75% by weight of alkali-free glass fibers and 25% by

weight of polyurethane resin.

The polvurethane resin includes a component A and a component B, and a weight ratio of

the component A to the component B is 100: 112.

The component A includes: a base material A and an additive A in a mass ratio of 100: 6,
and the base material A is prepared from 75 parts of polymethylene polyphenylene isocyanate
with a purity of 100%, 17 parts of diphenylmethane and 8 parts of 4,4-diisocyanate with a
purity of 38% to 50%; and the additive A is L-ethyl lactate.

The component B includes: 45 parts by weight of polyether polyol, 38 parts by weight of
polypropyvlene glycol, 2 parts by weight of glycerol, 3 parts by weight of flame retardant, 4
parts by weight of ultraviolet absorber, 4 parts by weight of pigment paste and 4 parts by weight
of filler.

The flame retardant is aluminum hydroxide, the ultraviolet absorber is 24-

dihydroxybenzophenone, and the filler is kaolin.
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The polyurethane eclastomer structural adhesive is mixed with first and second
components in a mass ratio of 100: 91, the first component is a polyether polyol mixture (-OH
component) and the second component is a diphenylmethane diisocyanate-based mixture (-

NCO component).
Embodiment four

A composite aluminum alloy profile includes an outer decorative profile 2 in an external
portion, a polyurethane elastomer structural adhesive and an inner frame profile 1 in an internal

portion.

The inner frame profile includes 80% by weight of alkali-free glass fibers and 20% by

weight of polyurethane resin.

The polyurethane resin includes a component A and a component B, and a weight ratio of

the component A to the component B is 100: 115.

The component A includes: a base material A and an additive A in a mass ratio of 100: 5,
and the base material A is prepared from 77 parts of polymethylene polyphenylene isocyanate
with a purity of 100%, 17 parts of diphenylmethane and 6 parts of 4,4-diisocyanate with a
purity of 38% to 50%; and the additive A is L-ethyl lactate.

The component B includes: 50 parts by weight of polyether polyol, 40 parts by weight of
polypropylene glycol, 1 part by weight of glycerol, 4 parts by weight of flame retardant, and 5
parts by weight of ultraviolet absorber.

The flame retardant is aluminum hydroxide, and the ultraviolet absorber is 2.4-

dihydroxybenzophenone.

The polyurethane elastomer structural adhesive is mixed with first and second
components in a mass ratio of 100: 89, the first component is a polyether polyol mixture (-OH
component) and the second component is a diphenylmethane diisocyanate-based mixture (-

NCO component).
Embodiment five

A composite aluminum alloy profile includes an outer decorative profile 2 in an external
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portion, a polyurethane elastomer structural adhesive and an inner frame profile 1 in an internal

portion.

The inner frame profile includes 75% by weight of alkali-firee glass fibers and 25% by

weight of polyurethane resin.

5 The polyurethane resin includes a component A and a component B, and a weight ratio of

the component A to the component B is 100: 118.

The component A includes: a base material A and an additive A in a mass ratio of 100: §,
and the base material A is prepared from 80 parts of polymethylene polyphenylene isocyanate
with a purity of 100%, 12 parts of diphenylmethane and 8 parts of 4,4-diisocyanate with a
10 purity of 38% to 50%:; and the additive A is L-ethyl lactate.

The component B includes: 55 parts by weight of polyether polyol, 35 parts by weight of
polypropylene glyeol, 3 parts by weight of glvcerol, 4 parts by weight of ultraviolet absorber,
and 2 parts by weight of filler.

The ultraviolet absorber is 2,4-dihydroxybenzophenone, and the filler is talc.

15 The polyurethane clastomer structural adhesive is mixed with first and second
components in a mass ratio of 100: 87, the first component is a polyether polyol mixture (-OH
component) and the second component is a diphenylmethane diisocyanate-based mixture (-

NCO component).

The above shows and describes the basic principle, main features and advantages of the

20 present disclosure, and the descriptions are more specific and detailed, but cannot be
understood as limiting the patent scope of the present disclosure. It should be pointed out that
those of ordinary skills in the art may further make several modifications and improvements
without departing from the concept of the present disclosure, and these modifications and

improvements all fall within the scope of protection of the present disclosure.
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WHAT IS CLAIMED IS:

1. A composite aluminum alloy profile, comprising an outer decorative profile in an external
portion, a polyurethane elastomer structural adhesive, and an inner frame profile in an internal portion,
wherein the outer decorative profile is connected to an outside of the inner frame profile through the

polyurethane elastomer;

wherein the inner frame profile is a continuous glass fiber resin reinforced profile and is an
integral component of alkali-free glass fibers and polyurethane resin formed by one-time extrusion,
a cross section of the inner frame profile is symmetrically arranged up and down and left and right,
with a hollow interior, the cross section at the hollow position is “|]” —shaped, and the inner
frame profile comprises two upper and lower closed cavities and a reinforced heat insulation rib plate
in the middle, left and right sides of outer walls atupper and lower ends of the inner frame profile are
symmetrically provided with embedding grooves and adhering bumps for embedding, and left and
right outer walls of the inner frame profile are symmetrically provided with T-shaped mounting strips;
a center between upper and lower outer walls of the inner frame profile is provided with a clamping

recess;

wherein the outer decorative profile is an alominum alloy decorative panel, an inside face of the
outer decorative profile is symmetrically provided with two left and right connecting clamps for
embedding, a center of the outer decorative profile is provided with a clamping protrusion matched
with a position and a shape of the clamping recess and a plurality of adhering protrusions for
embedding, left and right sides of the outer decorative profile are internally provided with short
flanges, a top portion of the connecting clamp for embedding is provided with an embedding block,
the embedding block is matched with a shape of the embedding groove, and the embedding block is
embedded in the embedding groove;

wherein two faces of the inner frame profile are assembled with the outer decorative profile, an
adhering gap is arranged between the outer decorative profile and the inner frame profile, and the

polyurethane elastomer structural adhesive is arranged in the adhering gap;

wherein the inner frame profile comprises 70% to 85% by weight of alkali-free glass fibers and
15% to 30% by weight of polyurethane resin;
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wherein the polyurethane elastomer structural adhesive is mixed with a polyether polyol mixture
and a diphenylmethane diisocyanate-based mixture; and

wherein the two faces of the inner frame profile are assembled with the outer decorative profile
by the following way: atop portion of the clamping protrusion is in close contact with the clamping
recess, a top portion of the embedding block is in close contact with the embedding groove, an
adhering groove for embedding is in close contact with the adhering bump for embedding by
embedding, an adhering gap is formed between the inside face of the outer decorative profile and the
adhering bump for embedding, and the polyurethane elastomer structural adhesive is arranged in the

adhering gap.

2. The composite aluminum alloy profile of claim 1, wherein the polyurethane resin comprises
a component A and a component B, the component A comprises: a base material A and an additive
A mn a mass ratio of 100: 4 to 8, and the base material A is prepared from 70 parts to 80 parts of
polymethylene polyphenylene isocyanate with a purity of 100%, 10 parts to 20 parts of
diphenylmethane and 5 parts to 10 parts of 4,4-diisocyanate with a purity of 38% to 50%; and the
additive A is L-ethyl lactate; and

the component B comprises: 40 parts to 60 parts by weight of polyether polyol, 28 parts to 40
parts by weight of polypropylene glycol and an additive B, and the additive B is one or a combination

of more of afiller, a flame retardant, a pigment paste, a diluent or an ultraviolet absorber.

3. The composite aluminum alloy profile of claim 2, wherein a weight ratio of the component A

to the component B is 100: 110 to 120.

4. The composite aluminum alloy profile of claim 2, wherein the additive B comprises 1 part to
3 parts by weight of glycerol, 2 parts to 4 parts by weight of flame retardant, 3 parts to 5 parts by
weight of ultraviolet absorber, 2 parts to 5 parts by weight of pigment paste, and the filler.

5. The composite aluminum alloy profile of claim 4, wherein the flame retardant is aluminum
hydroxide, the ultraviolet absorber is 2,4-dihydroxybenzophenone, and the filler is kaolin or talc.

6. A preparation method for the composite aluminum alloy profile of any one of claims 1 to 5,

comprising:
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(a) respectively preparing and forming the outer decorative profile and the inner frame profile

by an extrusion process; wherein a preparation method for the inner frame profile comprises:

firstly, penetrating a continuous glass fiber into a mold of a compound strip-threading and

injection machine;

secondly, evenly mixing raw materials of the component A and raw materials of the component
B respectively, and adding the component A and the component B into an injection tank A and an
injection tank B of the compound strip-threading and injection machine respectively; and

finally, injecting the component A and the component B into the mold in proportion by the

compound strip-threading and injection machine to produce the glass fiber resin reinforced profile;

(b) loading the inner frame profile into a material storage of a pneumatic clamping machine,
horizontally placing the outer decorative profile, and evenly injecting a proper amount of

polyurethane adhesive between the two left and right connecting clamps for embedding;

(c) allowing the inner frame profile ata lowest layer of the material storage of the pneumatic
clamping machine to fall down and combine with the outer decorative profile after injection in (b),
and mserting a bottom portion of the inner frame profile between the two connecting clamps for

embedding;

(d) moving the inner frame profile downwardly, so that the top portion of the clamping
protrusion is embedded and tightly clamped with the clamping recess, and the adhering protrusion
for embedding is in close contact with a bottom face of the mner frame profile, forming an adhering
gap between an inner side of the outer decorative profile and a lower outer wall of the mner frame
profile, forming an adhering gap between inside faces of the two connecting clamps for embedding
of the outer decorative profile and the adhering bump for embedding atthe same time, and filling the
polyurethane elastomer structural adhesive into the adhering gaps, so that the adhering bump for
embedding is in contact with the polyurethane adhesive;

(e) rolling the inner frame profile and the outer decorative profile inwardly by using two upper
and lower pressing rollers of a bridge-cutoff aluminum compound machine, so that a vertex of the

embedding block is in close contact with the embedding groove, the top portion of the clamping
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protrusion is embedded and tightly clamped with the clamping recess, and the polyurethane adhesive
is evenly filled into the two adhering gaps; and

(f) repeatedly operating (b) to (e), mounting the outer decorative profile on the other face of the
mner frame profile, so that two upper and lower faces of the inner frame profile are both provided
with the outer decorative profile, and completing assembly of door and window profile assemblies

made of the composite material.

7. The preparation method for the composite aluminum alloy profile of claim 6, wherein during
the preparation of the inner frame profile, a temperature of a workshop is required to be 18°C to 35°C,
a temperature of the injection tank is setto be 20°C to 30°C, and an environment relative humidity is
below 80%.
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