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(54) ROTOR OF ROTORCRAFT MODEL, AND METHOD OF MANUFACTURING ROTOR

(57) A rotor blade is constituted by roll-forming, in
which, while feeding an elongated cylindrical aluminum
alloy tubing having desired dimensions by means of a
feeder that feeds the aluminum alloy tubing, pressure is
applied to the aluminum alloy tubing from opposed two

directions. More specifically, the rotor blade is constituted
by roll-forming the aluminum alloy tubing such that a
cross-section thereof viewed from one longitudinal end
thereof has an airfoil section shape and an integral hollow
structure is formed inside the aluminum alloy tubing.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a rotor blade
of a model rotorcraft and a method of manufacturing the
rotor blade.

BACKGROUND ART

[0002] As examples of conventional rotorcrafts, a hel-
icopter, a gyroplane, an autogiro, a gyrodyne and the like
are listed.
Specifically, a radio-controlled helicopter, for example,
is a typical example of a model rotorcraft.
[0003] A radio-controlled helicopter is provided with a
drive source (e.g., an engine) as in a real (full-size) hel-
icopter, and the driving force of the drive source allows
the radio-controlled helicopter to fly in the air and controls
behavior of the radio-controlled helicopter.
[0004] As an example, a radio-controlled helicopter as
set forth in Unexamined Japanese Patent Application
Publication No. H06-091059 includes a main rotor and a
tail rotor. Flight and behavior control of the radio-control-
led helicopter are achieved at least by controlling rotation
of the main rotor and the tail rotor. The main rotor consists
of blades for letting a craft body hover. The tail rotor con-
sists of blades for inhibiting the craft body from rotating
in a reverse direction as a reaction to rotational force of
the main rotor.
Patent Literature 1: Unexamined Japanese Patent Ap-
plication Publication No. H06-091059

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] As described above, the principle of operation
of the radio-controlled helicopter as a typical example of
a model rotorcraft is the same as that of a real helicopter.
Meanwhile, reality (e.g., heaviness and massiveness)
close to that in the real helicopter is often sought in the
radio-controlled helicopter by radio-controlled helicopter
lovers, for example.
[0006] However, the radio-controlled helicopter is in-
evitably inferior in terms of reality partially because of its
smallness in size in comparison with the real helicopter.
Moreover, since more lightweight material has to be used
in the radio-controlled helicopter, material as used in the
real helicopter cannot always be used in the radio-con-
trolled helicopter as it is. This is also considered to be a
factor in impairing reality in the radio-controlled helicop-
ter.
[0007] A rotor blade of a radio-controlled helicopter
constituted of carbon fiber, fiberglass or wood (balsa),
for example, is prevailing. These materials are suitable
as a material of a rotor blade of a radio-controlled heli-
copter due to their light weight and high strength. Not

only suitable as a material of a rotor blade of a radio-
controlled helicopter, these materials are also suitable
as a material of a wing of a model aircraft in general (e.g.,
radio-controlled aircraft).
[0008] On the other hand, when a rotor blade of a radio-
controlled helicopter is constituted of a material such as
carbon fiber, fiberglass or wood (balsa), it is difficult to
obtain reality as in the real helicopter and, therefore, de-
mands of radio-controlled helicopter lovers are not ful-
filled.
[0009] The present invention was made in view of the
above problems and is applicable to a model rotorcraft.
An object of the present invention is to provide a rotor
blade that provides reality closer to that in a real rotorcraft
and a method of manufacturing the rotor blade.

MEANS FOR SOLVING THE PROBLEMS

[0010] A rotor blade (a rotor blade of a model rotorcraft)
according to a first aspect of the present invention made
to achieve the above object is made of an aluminum alloy
tubing having an elongated cylindrical shape and desired
dimensions by roll-forming, in which, while feeding the
aluminum alloy tubing by means of a feeder that feeds
the aluminum alloy tubing, pressure is applied to the alu-
minum alloy tubing from opposed two directions. The alu-
minum alloy tubing is roll-formed such that a cross-sec-
tion thereof viewed from one longitudinal end thereof has
an airfoil section shape and an integral hollow structure
is formed inside the aluminum alloy tubing. The rotor
blade can be used as a main rotor (main rotor blade) as
well as a tail rotor (tail rotor blade) in a radio-controlled
helicopter, for example.
[0011] An aluminum alloy is an alloy consisting prima-
rily of aluminum. Aluminum itself is lightweight and soft,
and becomes a high-strength metal material (aluminum
alloy) when alloyed with copper, manganese, silicon,
magnesium, zinc, nickel and the like, for example. Such
an aluminum alloy is a preferable material of a rotor blade
of a model rotorcraft (especially, a radio-controlled heli-
copter) because an aluminum alloy is lightweight and
high in strength as well as providing a heavy and massive
atmosphere peculiar to metal due to its metallic compo-
sition.
[0012] Nevertheless, a specific gravity of an aluminum
alloy is greater than that of carbon fiber, fiberglass, wood
(balsa) or the like, for example. Consequently, when an
aluminum alloy is used, there still arises a problem in
terms of weight. Specifically, if an aluminum alloy is mere-
ly adopted as a material of a rotor blade of a model ro-
torcraft, it will be difficult or impossible to let the model
rotorcraft fly due to its weight.
[0013] In this regard, the rotor blade of the first aspect
of the present invention has a hollow structure (has a
cavity inside thereof) because the rotor blade is consti-
tuted by forming an aluminum alloy tubing, i.e., a tubular
material consisting of an aluminum alloy. Specifically, an
integral hollow structure is formed inside the rotor blade.
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[0014] In other words, the weight of the entire rotor
blade can be significantly reduced because the inside of
the rotor blade is hollow and the hollow part is configured
not to include metal (aluminum alloy). Consequently, the
above-described problem related to weight can be
solved.
[0015] Further, since the rotor blade of the first aspect
of the present invention is formed based on the aluminum
alloy tubing, the rotor blade has a seamless single-layer
structure (integral structure), which secures sufficient
strength.
Moreover, the rotor blade is very advantageous in terms
of manufacturing man-hour and manufacturing cost be-
cause the above-described hollow structure and single-
layer structure (integral structure) are achieved by a very
simple constitution in which the originally hollow (cylin-
drical) aluminum alloy tubing is shaped. In short, manu-
facturing man-hour and manufacturing cost can be sup-
pressed. As for a length, a wall thickness, cross-sectional
dimensions and the like of the aluminum alloy tubing,
they may be chosen in accordance with a size and the
like of the model rotorcraft on which the rotor blade is
installed, thereby to conform to a length and a size (area)
of an airfoil section shape required as the rotor blade of
the model rotorcraft. As for an airfoil section shape, a
standard or norm has been defined. Therefore, the airfoil
section of the rotor blade may be determined in conform-
ity with the standard or norm.
[0016] As described above, the rotor blade of the first
aspect of the present invention is configured to be so
lightweight as to be used in the model rotorcraft (e.g., the
radio-controlled helicopter) without problems and also
configured to provide a heavy and massive atmosphere.
Therefore, according to the model rotorcraft in which the
rotor blade of the first aspect of the present invention is
used, reality close to that in a real rotorcraft is obtained
and demands of radio-controlled helicopter lovers, for
example, can be fulfilled. Furthermore, it is possible to
manufacture the model rotorcraft at lower cost.
[0017] A rotor blade according to a second aspect of
the present invention is made of an aluminum alloy tubing
having an elongated cylindrical shape and desired di-
mensions by press-forming with a mold such that a cross-
section of the aluminum alloy tubing viewed from one
longitudinal end thereof has an airfoil section shape and
an integral hollow structure is formed inside the aluminum
alloy tubing. The rotor blade can be used as a main rotor
(main rotor blade) as well as a tail rotor (tail rotor blade)
in a radio-controlled helicopter, for example.
[0018] The rotor blade of the second aspect of the
present invention is press-formed from the aluminum al-
loy tubing with a mold and, as with the rotor blade of the
first aspect of the present invention, has a hollow struc-
ture to achieve a significant weight reduction. According
to the rotor blade of the second aspect of the present
invention, the rotor blade can be used in the model ro-
torcraft (e.g., the radio-controlled helicopter) without
problems and also can provide a heavy and massive at-

mosphere as with the rotor blade of the first aspect of the
present invention. Therefore, the model rotorcraft can
obtain reality close to that in a real rotorcraft.
[0019] The rotor blade of the present invention may be
formed of an aluminum alloy tubing having a structure in
which both longitudinal ends thereof are closed. When
such an aluminum alloy tubing is formed, internal pres-
sure may rise due to a decline in volume inside the alu-
minum alloy tubing. In such a case, pressure is applied
outward from inside of the aluminum alloy tubing (from
inside of the rotor blade) and, therefore, it is possible to
allow the rotor blade to become resistant to unnecessary
external pressure. In other words, the rotor blade can be
configured not to be easily deformed thanks to its internal
air pressure even if any external force that could unnec-
essarily deform the rotor blade is applied thereto after
being manufactured. Further, even in a case where part
of the rotor blade is dented due to unnecessary external
force, the internal air pressure may work as a restoring
force to allow the dented part to be restored to its original
normal shape.
[0020] A third aspect of the present invention is a meth-
od of manufacturing a rotor blade of a model rotorcraft.
The method comprises a step of roll-forming an elongat-
ed cylindrical aluminum alloy tubing having desired di-
mensions such that a cross-section of the aluminum alloy
tubing viewed from one longitudinal end thereof has an
airfoil section shape and an integral hollow structure is
formed inside the aluminum alloy tubing. The above
method includes a step of feeding the aluminum alloy
tubing by means of a feeder that feeds the aluminum
alloy tubing, and a step of applying pressure to the alu-
minum alloy tubing from opposed two directions.
[0021] According to such a manufacturing method, the
rotor blade of the present invention as described above
can be manufactured through a simple process. Conse-
quently, manufacturing man-hour and manufacturing
cost can be suppressed.
[0022] A manufacturing method of a fourth aspect of
the present invention is a method of manufacturing a rotor
blade of a model rotorcraft. The method comprises a step
of press-forming an elongated cylindrical aluminum alloy
tubing having desired dimensions with a mold such that
a cross-section of the aluminum alloy tubing viewed from
one longitudinal end thereof has an airfoil section shape
and an integral hollow structure is formed inside the alu-
minum alloy tubing.
[0023] According to such a manufacturing method, the
rotor blade of the present invention as described above
can be manufactured through a simple process. Conse-
quently, manufacturing man-hour and manufacturing
cost can be suppressed.
[0024] Further, in the manufacturing method of the
present invention, the rotor blade can be formed using
an aluminum alloy tubing having a structure in which both
longitudinal ends thereof are closed as the aluminum al-
loy tubing. According to this, it is possible to obtain the
above-described effect that the rotor blade is allowed to
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become resistant to unnecessary external pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is an external view of a radio-controlled heli-
copter 1 of the present embodiment.
FIG. 2A is a drawing showing an appearance of a
main rotor blade 5a of the present embodiment.
FIG. 2B is a drawing showing a side section of the
main rotor blade 5a of the present embodiment.
FIG. 3 is a drawing showing a method of manufac-
turing the main rotor blade 5a of the present embod-
iment (a manufacturing method by roll-forming).
FIG. 4 is a drawing showing weight properties of the
main rotor blade 5a of the present embodiment.
FIG. 5 is a drawing showing a method of manufac-
turing the main rotor blade 5a of the present embod-
iment (a manufacturing method by press-forming).
FIG. 6 is a drawing showing another method of man-
ufacturing the main rotor blade 5a (roll-forming or
press-forming).

EXPLANATION OF REFERENTIAL NUMERALS

[0026]

1...radio-controlled helicopter; 2...craft body; 3...leg
portion; 4...tail pipe; 5...main rotor; 5a...main rotor
blade; 6... tail rotor; 6a... tail rotor blade; 7...empen-
nage; 8...output axis; 9...rotation axis; 10...aluminum
alloy tubing, 11...aluminium alloy plate, 11a ...long
sides.

MODES FOR CARRYING OUT THE INVENTION

[0027] Embodiments of the present invention are de-
scribed hereinafter with reference to the drawings.

[First Embodiment]

[0028] FIG. 1 is an external view showing an example
of a radio-controlled helicopter as a typical example of a
model rotorcraft to which the present invention is applied.
In FIG. 1, the left side of the sheet represents a front side,
the right side of the sheet represents a rear side, the
upper side of the sheet represents an upper side, and
the lower side of the sheet represents a lower side.
[0029] A radio-controlled helicopter 1 as shown in FIG.
1 is mainly composed of a craft body 2, a leg portion 3,
a tail pipe 4, a main rotor 5, a tail rotor 6, and an empen-
nage 7.
Although not shown in the drawing, an engine that gen-
erates a driving force, a control device that performs var-
ious controls, and the like are installed in a front lower
part of the craft body 2.
[0030] The leg portion 3 is provided below the craft

body 2 and configured to support the craft body 2 when
grounding (landing).
The main rotor 5 includes an output axis 8 that extends
upward in an approximately vertical direction and is driv-
en to rotate by the engine, and a pair of main rotor blades
5a, 5a. The main rotor blades 5a, 5a are mounted to the
output axis 8 and rotate with the rotation of the output
axis 8 to generate lift.
[0031] The tail rotor 6 is provided on a rear end side
of the tail pipe 4, and includes a rotation axis 9 that ex-
tends in a front-surface/back-surface direction of the
drawing sheet and a pair of tail rotor blades 6a, 6a. The
tail rotor blades 6a, 6a are rotatably mounted around the
rotation axis 9. The tail rotor 6 rotates in such a manner
as to synchronize with the rotation of the main rotor 5 to
minimize torque (yawing) generated with the rotation of
the main rotor 5, and functions as a stabilizer of behavior
of the craft body 2.
[0032] The empennage 7 is provided to improve con-
trollability, for example.
FIG. 2A is a drawing showing an appearance of the main
rotor blade 5a of the present invention. FIG. 2B is a draw-
ing showing a side section of the main rotor blade 5a of
the present invention. The side section shown in FIG. 2B
is a view in the direction of the arrow X in FIG. 2A. In
other words, FIG. 2B is a cross-sectional view of the main
rotor blade 5a viewed from one longitudinal end thereof.
In FIG. 2A, L represents a blade length and W represents
a blade width.
[0033] As shown in FIG. 2B, the main rotor blade 5a
has an airfoil section shape. Since an airfoil section shape
is well known, detailed explanation thereof is omitted
here.
Specifically, the main rotor blade 5a of the present em-
bodiment is made of aluminum alloy and is configured to
have a cavity inside thereof as shown in FIG. 2B. In short,
the main rotor blade 5a has a hollow structure.
[0034] Subsequently, a method of manufacturing the
main rotor blade 5a of the present embodiment as above
is explained with reference to FIG. 3. In FIG. 3, the upper
side of the sheet represents an upper side, and the lower
side of the sheet represents a lower side.
The main rotor blade 5a of the present embodiment is
manufactured based on a cylindrical aluminum alloy tub-
ing 10.
[0035] In FIG. 3, a side section of the aluminum alloy
tubing 10 is shown. The aluminum alloy tubing 10 has
the same length as the blade length L (see FIG. 2A) in
the front-surface/back-surface direction of the drawing
sheet. A diameter and a wall thickness of the aluminum
alloy tubing 10 are determined in conformity with the
blade width W (see FIG. 2A), for example.
[0036] In the manufacturing method of the present em-
bodiment, the aluminum alloy tubing 10 as shown in FIG.
3 is formed by roll-forming such that a section of the alu-
minum alloy tubing 10 becomes an airfoil section shape.
More specifically, the aluminum alloy tubing 10 is fed by
means of a feeder (not shown), and pressure is applied
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from above and below to the aluminum alloy tubing 10
while the pressure is being adjusted. The aluminum alloy
tubing 10 is thereby formed into a blade shape in such a
manner as to be squeezed in a vertical direction. Such
a roll-forming may be completed with one operation of
feeding the aluminum alloy tubing 10 or may be complet-
ed through multiple feeding operations. In the latter case,
the aluminum alloy tubing 10 may be formed into a blade
shape gradually through multiple forming processes.
[0037] FIG. 4 is a drawing showing weight properties
of the main rotor blade 5a of the present embodiment.
Here, five kinds of main rotor blades manufactured of
different materials respectively are prepared as Speci-
mens (1)-(5), and weights thereof are compared with
each other. Specimens (1) and (2) are examples to which
the present invention is applied (hereinafter also referred
to as Invention Examples 1 and 2, respectively), and
Specimens (3)-(5) are comparative examples (hereinaf-
ter also referred to as Comparative Examples 1, 2 and
3). The main rotor blades of Specimens (1)-(5) have a
standardized rotor length L of 570 mm and rotor width W
of 50 mm. Further, the airfoil section shape is also stand-
ardized.
[0038] A main rotor blade of Invention Example 1
(Specimen (1)) is manufactured using the aluminum alloy
tubing 10 having a wall thickness t of 0.8 mm and a weight
of 130 g.
A main rotor blade of Invention Example 2 (Specimen
(2)) is manufactured using the aluminum alloy tubing 10
having a wall thickness t of 1.0 mm and a weight of 160 g.
[0039] A main rotor blade of Comparative Example 1
(Specimen (3)) is manufactured of solid aluminum alloy
material. That is, the main rotor blade of Comparative
Example 1 is the same as those of Invention Examples
1 and 2 in that aluminum alloy is used but, on the other
hand, is configured not to have a hollow structure. Such
a main rotor blade of Comparative Example 1 has a
weight of 400 g.
[0040] A main rotor blade of Comparative Example 2
(Specimen (4)) is manufactured of carbon fiber, which
has been conventionally prevailing as a material of a rotor
blade (main rotor blade) of a radio-controlled helicopter,
for example. Such a main rotor blade of Comparative
Example 2 has a weight of 120 g.
[0041] A main rotor blade of Comparative Example 3
(Specimen (5)) is manufactured of wood (balsa), which
is also prevailing as a material of a rotor blade (main rotor
blade) of a radio-controlled helicopter. The main rotor
blade of Comparative Example 3 is covered entirely with
a film as a coating material. Such a main rotor blade of
Comparative Example 3 has a weight of 140 g.
[0042] As understood from FIG. 4, the main rotor blade
5a is problematic in terms of weight when made of solid
aluminum alloy material (see Specimen (3)). That is, sim-
ply adopting aluminum alloy as a material of the main
rotor blade 5a will lead to excessive weight, whereby it
would be difficult or impossible for the radio-controlled
helicopter 1 to fly in the air.

[0043] In this regard, in the present embodiment, the
main rotor blade 5a is configured to have a hollow struc-
ture by forming the cylindrical aluminum alloy tubing 10,
and an entire weight can be reduced significantly as
shown in Invention Examples 1 and 2 in FIG. 4. As a
result, the main rotor blades of Invention Examples 1 and
2 have a weight nearly equal to that of the main rotor
blade made of a conventionally prevailing material (such
as the main rotor blade made of carbon fiber as shown
in Comparative Example 2 (Specimen (4)) and the main
rotor blade made of wood (balsa) as shown in Compar-
ative Example 3 (Specimen (5)), for example). Therefore,
the main rotor blade of the present invention (the main
rotor blades of Invention Examples 1 and 2) is applicable
enough as the main rotor blade 5a of the radio-controlled
helicopter 1. Since the main rotor blade 5a, to which the
present invention is applied, is manufactured by forming
the aluminum alloy tubing 10, the main rotor blade 5a
has a seamless single-layer structure (integral structure)
and has sufficient strength as well. As a matter of course,
the present invention can be applied as the tail rotor blade
6a of the radio-controlled helicopter 1.
[0044] According to the main rotor blade 5a of the
present embodiment, reality (heaviness and massive-
ness) peculiar to aluminum alloy (peculiar to metal) is
obtained, and it is possible to provide the radio-controlled
helicopter 1 with reality close to that in the real helicopter.
Therefore, demands of radio-controlled helicopter lovers
can be fulfilled. Specifically, demands of radio-controlled
helicopter lovers who seek reality close to that in the real
helicopter from the radio-controlled helicopter 1 can be
fulfilled.
[0045] In the main rotor blade 5a of the present em-
bodiment, manufacturing man-hour and manufacturing
cost can be suppressed because the above-described
hollow structure and single-layer structure (integral struc-
ture) are achieved by a very simple constitution in which
the originally hollow (cylindrical) aluminum alloy tubing
10 is shaped. Further, because of the hollow structure,
the amount of material used can be curbed, and that can
help to reduce CO2 emission, which has become a prob-
lem in recent years.

[Second Embodiment]

[0046] Next, a second embodiment of the present in-
vention is described with reference to FIG. 5.
[0047] The second embodiment is similar to the first
embodiment in that the main rotor blade 5a is manufac-
tured by processing the aluminum alloy tubing 10 as
shown in FIG. 5. On the other hand, the second embod-
iment is different from the first embodiment in that the
main rotor blade 5a is manufactured by press-forming.
[0048] In short, in the second embodiment, the alumi-
num alloy tubing 10 having desired dimensions is plastic-
worked with a mold to manufacture the main rotor blade
5a. Manufacturing the main rotor blade 5a by plastic-
working based on the aluminum alloy tubing 10 makes

7 8 



EP 2 404 825 A1

6

5

10

15

20

25

30

35

40

45

50

55

it possible to manufacture the main rotor blade 5a having
a hollow structure and a single-layer structure (integral
structure) as in the case of the first embodiment.
[0049] In the case of press-forming in the second em-
bodiment, the main rotor blade 5a can be manufactured
in a shorter amount of time due to characteristics of press-
forming in comparison with the case of roll-forming in the
first embodiment.

[Third Embodiment]

[0050] Next, a third embodiment of the present inven-
tion is described with reference to FIG. 6.
[0051] In the third embodiment, the main rotor blade
5a is manufactured by forming an aluminum alloy plate
11 as shown in FIG. 6.
FIG. 6 shows a side section of the aluminum alloy plate
11. The aluminum alloy plate 11 has the same length as
the blade length L (see FIG. 2A) in a front-surface/back-
surface direction of the drawing sheet. A width dimension
of the aluminum alloy plate 11 is determined in conformity
with the blade width W (see FIG. 2) and an outside length
of the blade section.
[0052] Then, the aluminum alloy plate 11 as shown in
FIG. 6 is formed into an airfoil section shape by roll-form-
ing or press-forming. After the aluminum alloy plate 11
is formed into the airfoil section shape, long sides 11a,
11a of the aluminum alloy plate 11 are bonded together.
[0053] According to such a third embodiment, the main
rotor blade 5a having a hollow structure can be manu-
factured as in the case of the first embodiment. Therefore,
it is possible to provide the main rotor blade 5a which is
so lightweight as to be applicable to the radio-controlled
helicopter 1 and also provides reality (heaviness and
massiveness) peculiar to aluminum alloy (peculiar to
metal).
[0054] Although the embodiments of the present in-
vention have been described hereinbefore, the present
invention is not limited to the above embodiments but
can take various forms within the technical scope of the
present invention.
For example, the present invention can be applied to all
kinds of model rotorcrafts. Specifically, the present in-
vention can be applied to rotor blades of a gyroplane, an
autogiro, a gyrodyne and the like.
[0055] The aluminum alloy tubing 10 is not limited to
a cylindrical one. For example, the main rotor blade 5a
may be manufactured of an aluminum alloy tubing which
is rectangular in section and tubular. In some cases, the
main rotor blade 5a may be manufactured of an aluminum
alloy tubing which is triangular in section and tubular.
Alternatively, the aluminum alloy tubing 10 may be trap-
ezoid in section, and any generally available aluminum
alloy tubing can be used as a material.
[0056] The tail rotor blade 6a also has an airfoil section
shape as with the main rotor blade 5a and, therefore, the
present invention can be also applied to manufacture of
the tail rotor blade 6a.

In the main rotor blade 5a of the above embodiment,
thermal treatment may be performed. By performing ther-
mal treatment, strength, for example, can be increased.
[0057] In the main rotor blade 5a of the above embod-
iment, plating may be performed. By performing plating,
corrosion resistance, for example, can be improved. Fur-
ther, smoother and glossier finished surface can be ob-
tained, which can add more value. The smoother finished
surface can inhibit turbulence of air flowing around the
blade when the same is rotating, and the primary function
as a rotor blade can be thereby enhanced.
[0058] Needless to say, some processing such as sur-
face polishing, painting, and surface coating with film may
be applied to the main rotor blade 5a of the above em-
bodiment.
[0059] In the above first and second embodiments, it
is possible to use the aluminum alloy tubing 10 with both
longitudinal ends thereof closed (with its inside hermet-
ically sealed). In such a case, very small air holes may
be provided on the side wall of the aluminum alloy tubing
10 such that air inside the aluminum alloy tubing 10 may
escape outwardly at the time of processing. Then, the
aluminum alloy tubing 10 with very small air holes may
be formed into the shape of the main rotor blade 5a. Such
a processing can inhibit the internal air pressure from
excessively increasing, which facilitates processing and
inhibits the main rotor blade 5a from being deformed by
the internal excessive air pressure. However, there is
also an advantage in a case where the internal air pres-
sure is increased, which will be described later.
[0060] Another method is possible in which the alumi-
num alloy tubing 10 is processed under low temperature
to suppress increase in air pressure inside the aluminum
alloy tubing 10 only during processing instead of provid-
ing very small air holes on the side wall of the aluminum
alloy tubing 10. According to such a method, the internal
air pressure is inhibited from excessively increasing dur-
ing processing, thereby to facilitate the processing. When
the processed aluminum alloy tubing 10 is placed under
ordinary temperature after the processing, the internal
air pressure is possibly increased with a rise in temper-
ature from low temperature to ordinary temperature.
[0061] Advantages in using the aluminum alloy tubing
10 with the inside thereof in hermetically sealed condi-
tions may be as follows:
Specifically, when the aluminum alloy tubing 10 is plastic-
worked into the shape of the main rotor blade 5a, the
internal pressure is possibly increased by a decrease in
volume inside the main rotor blade 5a. In such a case,
pressure is applied outward from inside of the main rotor
blade 5a and, therefore, it is possible to allow the main
rotor blade 5a to have a resistance against unnecessary
external pressure. In other words, even if an external
force is applied after the main rotor blade 5a is manufac-
tured in such a manner as to unnecessarily deform the
main rotor blade 5a, the internal air pressure enables the
main rotor blade 5a not to be deformed easily. Further,
even in a case where part of the main rotor blade 5a
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should be dented by unnecessary external force, the in-
ternal air pressure works as a restoring force to possibly
allow the dented part to be restored to its original normal
shape. In this case, processing such as thermal treat-
ment, plating, and the like may be performed on the main
rotor blade 5a. In addition, surface polishing, painting,
surface coating with film, and the like may be performed.
[0062] In the above embodiment, after the main rotor
blade 5a is manufactured, a process may be added in
which air pressure of the hollow part is increased while
both longitudinal ends of the main rotor blade 5a is closed
to allow a hollow part to have a hermetically sealed struc-
ture.

Claims

1. A rotor blade of a model rotorcraft, the rotor blade
being made of an aluminium alloy product having an
elongated cylindrical shape and desired dimensions,
wherein the aluminum alloy product is an aluminum
alloy tubing or an aluminum alloy plate formed into
a tubular shape,
wherein the aluminium alloy product is formed such
that a cross-section thereof viewed from one longi-
tudinal end thereof has an airfoil section shape and
an integral hollow structure is formed inside the alu-
minum alloy product by either:

(a) roll-forming, in which, while feeding the alu-
minum alloy tubing or the aluminum alloy plate
by means of a feeder that feeds the aluminum
alloy tubing or the aluminum alloy plate, pres-
sure is applied to the aluminum alloy tubing or
the aluminum alloy plate from opposed two di-
rections; or
(b) press-forming with a mold.

2. The rotor blade according to claim 1, the rotor blade
being formed of the aluminum alloy tubing having a
structure in which both longitudinal ends thereof are
closed.

3. A method of manufacturing a rotor blade of a model
rotorcraft, the method comprising:

a step of forming an aluminium alloy product
having an elongated cylindrical shape and de-
sired dimensions, such that a cross-section of
the aluminum alloy product viewed from one lon-
gitudinal end thereof has an airfoil section shape
and an integral hollow structure is formed inside
the aluminum alloy product,

wherein the aluminum alloy product is an aluminum
alloy tubing or an aluminum alloy plate formed into
a tubular shape,
wherein the step is either:

(a) a roll-forming step, the step including: a step
of feeding the aluminum alloy tubing or the alu-
minum alloy plate by means of a feeder that
feeds the aluminum alloy tubing or the aluminum
alloy plate, and a step of applying pressure to
the aluminum alloy tubing or the aluminum alloy
plate from opposed two directions;
or
(b) a press-forming step, where the aluminum
alloy product is formed with a mold.

4. The manufacturing method according to claim 3,
wherein the rotor blade is formed using an aluminum
alloy tube having a structure in which both longitu-
dinal ends thereof are closed as the aluminum alloy
tubing.

5. A model rotorcraft comprising the rotor blade of claim
1 or claim 2.

6. The model rotorcraft of claim 5, which is a radio-
controlled helicopter.
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