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(54) Method for forming carbon fiber layers for an acoustic diaphragm

(57) A method for producing a carbon fiber compos-
ite layer having high strength, comprising steps of:

providing two carbon fibers layers (31,32) having
fibers (310,320) in parallel with each other and dis-

posed in a stacked form; and
heating and pressing the two carbon layers (31,32)
simultaneously to form the carbon fiber composite
layer.
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Description

[0001] The present invention relates to a method for
forming a composite carbon fiber layer and more partic-
ularly to a method for forming a composite carbon fiber
layer adapted to be used in an acoustic diaphragm. The
present invention also relates to a structure of a carbon
fiber molded acoustic diaphragm having high strength.
[0002] Carbon fiber is widely used in fabricating sport-
ing goods and military supplies because of its high
strength, low weight and excellence in flexibility. For ex-
ample, carbon fibers are added into aluminum alloy to
produce a golf shaft or into plastic materials to form a
carbon fiber reinforced plastic (CFRP) for producing
tires. In recent years, carbon fibers are also employed
as acoustic diaphragms of planar diaphragm speakers.
The acoustic diaphragm of a typical planar diaphragm
speaker is relatively stiff and substantially flat and sup-
ported by a frame. The acoustic diaphragm is vibrated
by an electromagnetic driver coupled to the rear surface
thereof so as to emit sound. Generally, the acoustic di-
aphragm is constructed by combining at least two car-
bon fiber layers.
[0003] Figs. 1 and 2 show two types of acoustic dia-
phragm according to prior art. Referring to Fig. 1, the
acoustic diaphragm 10 is formed by coupling two carbon
fiber layers 11 and 12. The fibers 110 of the upper car-
bon fiber layer 11 and the fibers 120 of the lower carbon
fiber layer 12 are perpendicular to each other. Since the
applied stresses on the both layers 11 and 12 are usually
not uniform, the ends will be raised and therefore could
not be used in a planar diaphragm speaker. Referring
to Fig. 2, an acoustic diaphragm 20 is formed by cou-
pling three carbon fiber layers 21, 22 and 23 from top to
bottom. The fibers 210 of the top layer 21 and the fibers
230 of the bottom layer 23 are parallel with each other
but perpendicular to the fibers 220 of the medium layer
22. It is known in the art that the thickness of each layer
is about 0.1 mm. The three carbon fiber layers 21, 22
and 23 are then subjected to a heating and pressing
process to form the composite layer 20 to be used as
an acoustic diaphragm. It is found that the structure of
the carbon fiber composite layer 20 could only slightly
increase the strength thereof; however, the three layers'
structure brings about increase in weight.
[0004] Therefore, the present invention provides an
improved structure of an acoustic diaphragm for over-
coming the problems described above.
[0005] It is an object of the present invention to pro-
vide a method for forming a composite carbon fiber lay-
ers, wherein the composite carbon fiber layer could be
used as an acoustic diaphragm adapted to be used in
a planar diaphragm speaker.
[0006] It is another object of the present invention to
provide a structure of an acoustic diaphragm, which is
a composite carbon fiber layer of two carbon fiber layers.
[0007] It is another object of the present invention to
provide a structure of an acoustic diaphragm having

high strength.
[0008] In accordance with an aspect of the present in-
vention, there is provided a method for forming a com-
posite carbon fiber layer. The method includes steps of
providing two carbon fibers layers having fibers in par-
allel with each other and disposed in a stacked form,
and heating and pressing the two carbon layers simul-
taneously to form the carbon fiber composite layer.
[0009] Preferably, the heating and pressing step is
carried out at about 130 °C under 300 psia for 60 min-
utes.
[0010] Preferably, the carbon fiber composite layer
further includes a first vibration absorber layer between
the top carbon fiber layer and the bottom carbon fiber
layer. In addition, the carbon fiber composite layer fur-
ther includes a second vibration absorber layer dis-
posed on the top carbon fiber layer and a third vibration
absorber layer disposed under the bottom carbon fiber
layer.
[0011] Preferably, each of the first vibration absorber
layer, the second vibration absorber layer and the third
vibration absorber layer is made of high-density poly-
ethylene (HDPE).
[0012] Preferably, the thickness of the top carbon fiber
layer is about 0.1 mm and the thickness of the bottom
carbon fiber layer is about 0.1 mm.
[0013] In accordance with another aspect of the
present invention, there is provided a structure of an
acoustic diaphragm, which includes a bottom carbon fib-
er layer and a top carbon fiber layer disposed on the
bottom carbon fiber layer, wherein the fibers of the top
carbon fiber layer and the fibers of the bottom carbon
fiber layer are parallel with each other.
[0014] Preferably, the acoustic diaphragm further in-
cludes a first vibration absorber layer between the top
carbon fiber layer and the bottom carbon fiber layer. In
addition, the acoustic diaphragm further includes a sec-
ond vibration absorber layer disposed on the top carbon
fiber layer and a third vibration absorber layer disposed
under the bottom carbon fiber layer.
[0015] Preferably, each of the first vibration absorber
layer, the second vibration absorber layer and the third
vibration absorber layer is made of high-density poly-
ethylene (HDPE).
[0016] Preferably, the thickness of the top carbon fiber
layer is about 0.1 mm and the thickness of the bottom
carbon fiber layer is about 0.1 mm.
[0017] In accordance with another aspect of the
present invention, there is provided a structure of an
acoustic diaphragm adapted to be used in a planar dia-
phragm speaker. The structure includes a bottom car-
bon fiber layer having a first fiber direction, a first vibra-
tion absorber layer disposed on the bottom carbon fiber
layer, and a top carbon fiber layer disposed on the bot-
tom carbon fiber layer and has a second fiber direction,
wherein the first fiber direction and the second fiber di-
rection are parallel with each other.
[0018] The above objects and advantages of the
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present invention will become more readily apparent to
those ordinarily skilled in the art after reviewing the fol-
lowing detailed description and accompanying draw-
ings, in which:

Fig. 1 is a view showing a structure of an acoustic
diaphragm according to the prior art;
Fig. 2 is a view showing another structure of an
acoustic diaphragm according to the prior art;
Fig. 3 is a perspective view showing the acoustic
diaphragm including two carbon fiber layers accord-
ing to the first embodiment of the present invention;
Fig. 4 is a perspective view showing the acoustic
diaphragm according to the second embodiment of
the present invention; and
Fig. 5 is a perspective view showing the acoustic
diaphragm according to the third embodiment of the
present invention.

[0019] Fig. 3 is a perspective view showing the acous-
tic diaphragm including two carbon fiber layers accord-
ing to the first embodiment of the present invention. In
Fig. 3, the top carbon fiber layer 31 is disposed on the
bottom carbon fiber layer 32. According to the present
invention, the fibers of the bottom carbon fiber layer 32
toward a first direction 320 and the fibers of the top car-
bon fiber layer 31 toward a second direction 310, where-
in the first direction 310 and the second direction 320
are parallel with each other.
[0020] Fig. 4 is a perspective view showing the acous-
tic diaphragm according to the second embodiment of
the present invention. The acoustic diaphragm 40 could
further include a first vibration absorber layer 41 be-
tween the two layers 31 and 32, as can be seen in Fig. 4.
[0021] Fig. 5 is a perspective view showing the acous-
tic diaphragm according to the third embodiment of the
present invention. The acoustic diaphragm 50 further in-
cludes a second vibration absorber layer 42 disposed
on the top carbon fiber layer 31 and a third vibration ab-
sorber layer 43 disposed under the bottom carbon fiber
layer.
[0022] The vibration absorber layers 41, 42 and 43
are preferably made of high-density polyethylene
(HDPE) for damping the acoustic diaphragms 30, 40
and 50.
[0023] In accordance with the present invention, the
connection of the two carbon fiber layers 31 and 32 in
Fig. 3 are performed by heating and pressing simulta-
neously. Also, the three layers 31, 32 and 41 in Fig. 4
and the five layers 31, 32, 41, 42 and 43 in Fig. 5 are
subjected to heating and pressing simultaneously to
form the acoustic diaphragms 30, 40 and 50 respective-
ly. The heating and pressing process is carried out at
about 130°C under 300 psia for 60 minutes.
[0024] Accordingly, the acoustic diaphragm of the
present invention utilizes two carbon fiber layers whose
fibers are parallel with each other. Such structure is light-
er than the three layers' structure in the prior art and can

prevent the ends of the two layers' structure from raising
and bending. Furthermore, the acoustic diaphragm of
the present invention has the advantage of higher
strength. In addition, only two steps are required to form
the composite carbon fiber layer, which is more conven-
ient and less time-consuming.

Claims

1. A method for producing a carbon fiber composite
layer having high strength, comprising steps of:

providing two carbon fibers layers (31,32) hav-
ing fibers (310,320) in parallel with each other
and disposed in a stacked form; and
heating and pressing the two carbon layers
(31,32) simultaneously to form the carbon fiber
composite layer.

2. The method according to claim 1, wherein the heat-
ing and pressing step is carried out at about 130°C
under 300 psia for 60 minutes.

3. The method according to claim 1, further compris-
ing a first vibration absorber layer (41) between the
top carbon fiber layer (31) and the bottom carbon
fiber layer (32).

4. The method according to claim 1, further compris-
ing a second vibration absorber layer (42) disposed
on the top carbon fiber layer (31) and a third vibra-
tion absorber layer (43) disposed under the bottom
carbon fiber layer (32).

5. The method according to claim 1, wherein each of
the first vibration absorber layer (41), the second
vibration absorber layer (42) and the third vibration
absorber layer (43) is high-density polyethylene
(HDPE).

6. The method according to claim 1, wherein the thick-
ness of the top carbon fiber layer (31) is about 0.1
mm.

7. The method according to claim 1, wherein the thick-
ness of the bottom carbon fiber layer (32) is about
0.1 mm.

8. A structure of an acoustic diaphragm (30, 40, 50)
adapted to be used in a planar diaphragm speaker,
comprising:

a bottom carbon fiber layer (32); and
a top carbon fiber layer (31) disposed on the
bottom carbon fiber layer (32),

characterized in that the fibers (310) of the
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top carbon fiber layer (31) and the fibers (320) of
the bottom carbon fiber layer (32) are parallel with
each other.

9. The structure according to claim 8, characterized
by comprising a first vibration absorber layer (41)
between the top carbon fiber layer (31) and the bot-
tom carbon fiber layer (32).

10. The structure according to claim 8 or 9, character-
ized by comprising a second vibration absorber lay-
er (42) disposed on the top carbon fiber layer (31)
and a third vibration absorber layer (43) disposed
under the bottom carbon fiber layer (32).

11. The structure according to claim 10, characterized
in that each of the first vibration absorber layer (41),
the second vibration absorber layer (42) and the
third vibration absorber layer (43) is high-density
polyethylene (HDPE).

12. The structure according to claim 8, characterized
in that the thickness of the top carbon fiber layer
(31) is about 0.1 mm.

13. The structure according to claim 8, characterized
in that the thickness of the bottom carbon fiber layer
(32) is about 0.1 mm.

14. A structure of an acoustic diaphragm (30, 40, 50)
adapted to be used in a planar diaphragm speaker,
comprising:

a bottom carbon fiber layer (32) having a first
fiber direction (320);
a first vibration absorber layer (41) disposed on
the bottom carbon fiber layer (32); and
a top carbon fiber layer (31) disposed on the
bottom carbon fiber layer (32) and has a second
fiber direction (310),

characterized in that the first fiber direction
(320) and the second fiber direction (310) are par-
allel with each other.

15. The structure according to claim 14, characterized
by comprising a second vibration absorber layer
(42) disposed on the top carbon fiber layer (31) and
a third vibration absorber layer (43) disposed under
the bottom carbon fiber layer (32).

16. The structure according to claim 15, characterized
in that each of the first vibration absorber layer (41),
the second vibration absorber layer (42) and the
third vibration absorber layer (43) is high-density
polyethylene (HDPE).

17. The structure according to claim 14, characterized

in that the thickness of the top carbon (31) fiber lay-
er is about 0.1 mm.

18. The structure according to claim 14, characterized
in that the thickness of the bottom carbon fiber layer
(32) is about 0.1 mm.
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