
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

20
9 

65
6

B
1

��&�����������
(11) EP 1 209 656 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
11.05.2011 Bulletin 2011/19

(21) Application number: 00931556.5

(22) Date of filing: 25.05.2000

(51) Int Cl.:
D04H 1/46 (2006.01) D04H 1/48 (2006.01)

D04H 13/00 (2006.01)

(86) International application number: 
PCT/JP2000/003352

(87) International publication number: 
WO 2001/091104 (29.11.2001 Gazette 2001/48)

(54) SURFACE MATERIAL AND METHOD OF SUPPRESSING INFLUENCE OF SURFACE WAVE

OBERFLÄCHENMATERIAL UND VERFAHREN ZUR UNTERDRÜCKUNG VON 
OBERFLÄCHENWELLENEINFLÜSSEN

MATERIAU DE SURFACE ET PROCEDE DE SUPPRESSION DE L’INFLUENCE DE L’ONDE DE 
SURFACE

(84) Designated Contracting States: 
DE FR GB IT

(43) Date of publication of application: 
29.05.2002 Bulletin 2002/22

(73) Proprietors:  
• Aica Engineering Co., Ltd.

Tokyo 176-0014 (JP)
• TORAY INDUSTRIES, INC.

Tokyo 103-8666 (JP)

(72) Inventors:  
• YAMAGUCHI, Toru,

Aica Engineering Co., Ltd.
Tokyo 176-0014 (JP)

• TONE, Hiroyuki,Gifu Plant of Toray Industries, Inc
Anpachi-gun,
Gifu 503-2395 (JP)

• TANABE, Mitsuru,
Tokyo Head Off of Toray Ind Inc
Chuo-ku,
Tokyo 103-8666 (JP)

• MAEKAWA, Masaki,
Gifu Plant of Toray Industries In
Anpachi-gun, Gifu 503-2395 (JP)

(74) Representative: Kador & Partner
Corneliusstrasse 15
80469 München (DE)

(56) References cited:  
WO-A-97/00989 JP-A- 10 251 951
JP-A- 10 251 955 JP-A- 11 315 718
JP-A- 11 344 744 JP-A- 2000 008 260
JP-A- 2000 163 079  



EP 1 209 656 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field of the Invention

[0001] The present invention relates to a surface ma-
terial disposed on a surface of a body receiving a vibration
and a method for suppressing influence due to a surface
wave generated on the surface of the body by a vibration.

Background Art of the Invention

[0002] In a vibration transmittable member, although
a given vibration propagates into an interior of the mem-
ber mainly as a longitudinal vibration (namely, a stretch-
ing vibration in a direction of the progress of the vibration)
depending on the Young’s modulus in the region having
a size corresponding to the amplitude, in all substances
a transverse vibration (namely, a stretching vibration in
a direction perpendicular to the direction of the progress
of the vibration) also generates depending on the mod-
ulus of transverse elasticity. This transverse vibration be-
comes a surface wave (namely, a concave/convex sur-
face wave such as a surface wave of water). In the sur-
face wave, because not only there is a stationary phase
lag but also there occur modulation distortion and phase
distortion depending on the microscopic form and crys-
talline condition of the member surface, it becomes a
great inflection point on mechanical impedance, and
most of the surface wave re-propagates into the interior
of the member. This causes a great influence in precision
instruments and acoustic equipments.
[0003] In consideration of acoustic reflection and ab-
sorption surfaces defining an acoustic space, in a reflec-
tion surface, when an acoustic wave hits the surface, an
adiabatic compression occurs and subsequently an ad-
iabatic expansion occurs, and the acoustic wave turns
as if a light reflects from a mirror. However, because there
is no complete rigid material in practice, the energy of
the acoustic wave is once converted into a vibration of
the member, and further, a part thereof becomes a ther-
mal energy and the remaining part reflects receiving a
modulation due to an intrinsic property of the member.
Therefore, even if the reflectances of the acoustic energy
are the same, the waveforms of the reflected acoustic
waves are different from each other depending upon the
surface conditions of the members. Namely, the tone of
the reflected sound varies by the above-described non-
stationary noise originating from the surface wave.
[0004] Moreover, in an acoustic absorption member,
because the conversion into a thermal energy is great
as well as the modulation due to the intrinsic property of
the member is remarkably great, even if the absolute
amount of the reflectance is small, the tone is greatly
influenced more than in a reflection surface. In other
words, a peculiarity is likely to appear in a soft acoustic
absorption surface much more than in a hard acoustic
reflection surface.
[0005] In the conventional technology, although sound

absorbing acoustic materials such as a rock wool, a glass
wool and a worsted felt have been used, even if the pur-
pose for absorbing sound can be achieved as a stationary
property, there may occur an acoustic component un-
comfortable on acoustic sense, such as non-stationary
noise having a high frequency.
[0006] For example, in a theater hall or a concert hall,
the above-described acoustic materials are partially used
by a single or composite formation in order to control the
acoustic property of the inside of the hall. Further, similar
acoustic materials also are used for chairs disposed in
the hall in order to control the acoustic property of the
hall. When such conventional acoustic materials are
used, however, the tone on acoustic sense indicates a
distortional feeling and a turbid feeling, and it is not pref-
erable.
[0007] As described hereinabove, the distortional feel-
ing or the turbid feeling due to the non-stationary noise
originating from the surface wave influences not only the
acoustic materials but also all materials transmitting vi-
bration. For example, even in equipments handling im-
ages, the surface wave of a base material forming an
equipment greatly influences the obtained image quality.
[0008] WO 97/00989 describes a method of attenuat-
ing sound, and acoustical insulation therefor wherein
noise is attenuated through use of an acoustical insula-
tion that contains organic microfibers and heat activata-
ble staple fibers where the heat activatable staple fibers
are bonded to each other and to the microfibers at various
contact points. The web has a thickness of about 0.5
centimeters or greater and a density of less than 250
kilograms per cubic meter and preferably contains bulk-
ing staple fiber. The acoustical insulation is positioned
between a source area and a receiving area such that a
major face of the insulation intercepts and thereby sig-
nificantly attenuates sound waves passing from the
source area to the receiving area.

Disclosure of the Invention

[0009] An object of the present invention is to provide
a surface material which can suppress an influence due
to a surface wave generated on a surface of a body by
a vibration, which can prevent deterioration of a sound
quality or can obtain a clearer image quality by suppress-
ing generation of non-stationary noise having a high fre-
quency uncomfortable to a man, and a method for sup-
pressing an influence due to a surface wave by using the
surface material.
[0010] To accomplish the above object, a surface ma-
terial according to claim 1 of the present invention is pro-
vided.
[0011] Further, a surface material according to claim
2 of the present invention is provided.
[0012] A method for suppressing influence due to a
surface wave according to claim 7 of the present inven-
tion is provided.
[0013] Further, a method for suppressing influence

1 2 



EP 1 209 656 B1

3

5

10

15

20

25

30

35

40

45

50

55

due to a surface wave according to claim 8 of the present
invention.
[0014] In the surface material and the method for sup-
pressing influence due to a surface wave according to
the present invention, at least a part of the surface wave,
which is a transverse vibration caused on the surface of
the body by the vibration of the body, is converted into a
vibration of the specified fibrous structure which is dis-
posed on the surface of the body. In the interior of this
specified fibrous structure, it is not performed that a mem-
ber itself vibrates integrally, thereby absorbing or damp-
ing a transmitted vibration, but the respective fibers form-
ing the fibrous structure mutually vibrate, thereby remov-
ing or suppressing the undesirable non-stationary noise
component such as a high frequency component from
the reflected vibration component and the re-propagated
vibration component into the member. Therefore, by us-
ing the acoustic member or the member for handling im-
age on which the surface material is disposed, distortion-
al feeling and turbid feeling of the tone of the sound orig-
inating from the surface wave can be suppressed, or un-
clear feeling and unnatural feeling of the image quality
can be suppressed, and vivid sound quality without turbid
feeling or image quality with clear and natural color tone
can be obtained.

The Best mode for carrying out the Invention

[0015] The surface material according to the present
invention comprises a fibrous structure disposed on a
surface of a body in order to suppress an influence due
to a surface wave generated on the surface of the body
by a vibration. In the present invention, the surface wave
generated on the surface of the body by a vibration
means a concave/convex wave on the surface which is
propagated along the surface of the body by the stretch-
ing vibration of the body in a direction perpendicular to a
direction of the progress of the vibration. The vibration
given to the body includes a mechanical vibration other
than an acoustic vibration.
[0016] The fibrous structure being formed as a nonwo-
ven or a woven or knit fabric forming the surface material
according to the present invention comprises a fibrous
structure having a weight average single fiber thickness
of from 0.0001 to 1 dtex, a thickness of from 0.40 to 3
mm when the fibrous structure is formed as a nonwoven
fabric and a thickness of from 0.15 to 3 mm when the
fibrous structure is formed as a woven or knit fabric and
a unit weight of from 50 to 500 g/m2, or a fibrous structure
being formed as a nonwoven fabric or a woven or knit
fabric which is formed by a group of extra fine fibers hav-
ing a weight average single fiber fineness of from 0.0001
to 1 dtex, a Young’s modulus of not more than 210 GPa
and a fiber density of from 0.10 to 0.50 g/cm3 and in which
respective extra fine fibers exist at a condition capable
of being vibrated relative to each other by a vibration
energy, wherein the thickness when the fibrous structure
is formed as a nonwoven fabric is from 0.40 to 3 mm and

the thickness when the fibrous structure is formed as a
woven or knit fabric is from 0.15 to 3 mm.
[0017] Where, "existing at a condition capable of being
vibrated relative to each other by a vibration energy"
means a state wherein the vibration is not performed in-
tegrally with a base material (in the conventional acoustic
absorption material, a base material is vibrated integral-
ly), and means a state wherein the respective extra fine
fibers can mutually vibrate at each fine portion in the fi-
brous structure.
[0018] The weight average single fiber thickness of the
fibrous structure forming the surface material according
to the present invention is from 0.0001 to 1 dtex. If the
weight average single fiber thickness is less than 0.0001
dtex, the advantage according to the present invention
becomes poor and it is not desirable, and if more than 1
dtex, there occur problems such as a problem in that
noise of uncomfortable non-stationary component be-
comes great and it is not desirable.
[0019] In the present invention, the fibrous structure
may be formed as a formation of a nonwoven fabric
formed by short fibers or long fibers, or may be formed
as a formation of a woven fabric or a knit fabric formed
by long fibers or short fibers. The fibrous structure may
be punched by water jet, and when the fibrous structure
is formed as a woven or knit fabric, water jet punched
state is preferred. Whether the fibrous structure is formed
as a nonwoven fabric or as a woven or knit fabric may
be decided depending on the kind of the influence due
to the surface wave to be suppressed. For example, as
to the tone of a sound on acoustic sense, because an
appropriately vivid tone can be obtained when the sur-
face material comprises a woven or knit fabric and a com-
fortableness with no peculiarity on the sound tone is likely
to be given when the surface material comprises a non-
woven fabric, the material may be appropriately selected
as needed, or the materials may be together used as an
appropriate combination.
[0020] The thickness of the fibrous structure according
to the present invention when the fibrous structure is
formed as a nonwoven fabric is from 0.40 to 3 mm, and
preferably it is from 0.40 to 2 mm. When the fibrous struc-
ture is formed as a woven or knit fabric, the thickness is
from 0.15 to 3 mm, and preferably from 0.15 to 2 mm. If
the thickness is less than 0.10 mm, the aimed advantage
for suppressing the influence due to the surface wave
becomes poor. If the thickness is more than 5 mm, the
aimed advantage for suppressing the influence due to
the surface wave can be obtained, but the degree of the
increase of the advantage becomes small, and because
the thickness of the surface material is added to the sur-
face of the body, there is a fear that the thickness of the
body, ultimately, the size of the equipment becomes large
unnecessarily.
[0021] The unit weight of the fibrous structure accord-
ing to the present invention is from 50 to 500 g/m2, and
when the fibrous structure is formed as a nonwoven fab-
ric, preferably it is from 100 to 400 g/m2, and more pref-
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erably it is from 150 to 400 g/m2. When the fibrous struc-
ture is formed as a woven or knit fabric, the unit weight
is preferably from 50 to 200 g/m2, and more preferably
from 60 to 120 g/m2

. If the unit weight is less than 50
g/m2, the amount of fibers mutually vibrating becomes
small, and the aimed advantage for suppressing the in-
fluence due to the surface wave becomes poor. If the
unit weight is more than 500 g/m2, the fibe density be-
comes too great, and it becomes difficult to vibrate the
fibers mutually, and the aimed advantage for suppressing
the influence due to the surface wave also becomes poor.
[0022] In the present invention, a nonwoven fabric
forming the fibrous structure may be formed by either
short fibers or long fibers, and in the case of short fibers,
usually the length of the fiber is not less than 1 mm, and
preferably in the range of from 30 to 70 mm.
[0023] In the present invention, the nonwoven fabric
can be produced, for example, as follows.
[0024] A felt prepared by entangling divided type com-
posite fibers comprising two or more components or sea/
island type composite fibers by needle punching is co-
agulated, as needed, after polyurethane is impregnated
as a binder, and thereafter, the divided type composite
fibers are divided, or the sea/island type composite fibers
are treated by removing the sea component, to make
extra fine fibers, and further the obtained material is buff
treated by sand paper, and as needed, at least the sur-
face thereof is treated by raising.
[0025] In the present invention, the content of poly-
urethane is preferably from 0 to 50 wt.%, and more pref-
erably from 20 to 50 wt.%, relative to the weight of the
fibrous structure. If more than 50 wt.%, the intrinsic timbre
of polyurethane is added, and it is difficult to a desired
sound tone on acoustic sense and it is not preferred.
[0026] In the present invention, a nonwoven fabric pre-
pared without impregnating polyurethane can be used.
In this case, because the fibers are entangled more stably
and there is no factor to obstruct the mutual vibration
between the fibers, the respective fibers mutually can
vibrate easily, and the surface wave of the body is con-
verted into a vibration of the fibrous structure at a more
desired condition. Therefore, the converted vibration is
finely divided, an intrinsic vibration such as in an integral
vibration, and an intrinsic noise based on the intrinsic
vibration, do not occur. Namely, because polyurethane
essentially is used as a binder, if a nonwoven fabric can
be formed without using such a binder (that is, the content
of polyurethane is zero), the state is most preferable from
the point of view that the surface wave of the body is
converted into a vibration of the fibrous structure.
[0027] In the present invention, the woven or knit fabric
forming the fibrous structure can be produced as follows.
[0028] A woven or knit fabric is prepared from divided
type composite fibers comprising two or more compo-
nents or sea/island type composite fibers, and thereafter,
the divided type composite fibers are divided, or the sea/
island type composite fibers are treated by removing the
sea component, to make extra fine fibers. The obtained

woven or knit fabric may be further punched by water jet
to entangle the extra fine fibers.
[0029] In the present invention, a woven or knit fabric
forming the fibrous structure has an operation different
from that by a nonwoven fabric, for example, the obtained
sound tone has a characteristic different from that by a
nonwoven fabric. Because the woven or knit fabric is thin
and the surface is not treated by raising, the amount of
absorbed sound is small and the amount of reflected
sound is also small. However, when a sound enters, the
fibrous structure functions as a rectifying lattice without
generating noise in a high key sound region, and further,
the induced vibration of the extra fine fibers is generated
finely and relatively systematically. Namely, the sound
transmitted through the surface material composed of
the woven or knit fabric according to the present invention
becomes clear and vivid without remarkably changing
the tone of the original sound, and adds a delightful af-
tersound without reducing the clearness of the original
sound.
[0030] The fibrous structure in the present invention
may be a fibrous structure whose surface is covered with
raised fibers comprising extra fine fibers. However, if the
raised fibers are arranged regularly too much, the effect
for suppressing the influence due to the surface wave
generated by an acoustic vibration has a directivity, and
a part of the reflected sound is emphasized or damped
to make a sound having a distortional feeling or a turbid
feeling, and therefore, the raised fibers preferably are
arranged at an appropriate randomness.
[0031] As the index for indicating this randomness, for
example, in the determination of a mean optical reflect-
ance of the surface of the fibrous structure, preferably
the mean optical reflectance is in the range of from 10 to
75 % and a difference between the maximum optical re-
flectance and the minimum optical reflectance is not less
than 2 %. The mean optical reflectance in the present
invention is determined from a luminous intensity of the
light reflected from the fibrous structure, which is meas-
ured when an automatic angle changing photometer hav-
ing a light source of a halogen lamp is used and the lu-
minous intensity of the reflected light from a Mg white
board prepared as a reference board for reflectance de-
termination is referred to as 100 %, and the mean optical
reflectance is defined as an average value of three meas-
urement data.
[0032] In the present invention, the Young’s modulus
of the extra fine fibers is preferably not more than 210
GPa. If the Young’s modulus is more than 210 GPa, the
flexibility disappears and the advantage becomes poor,
and it is not preferable. More preferably the Young’s mod-
ulus is in the range of from 0.4 to 130 GPa. If the Young’s
modulus is less than 0.4 GPa, it becomes too flexible and
it becomes difficult that the fibers mutually vibrate. When
the Young’s modulus is not more than 130 GPa, a desired
flexibility is obtained for the mutual vibration of the re-
spective fibers.
[0033] Further, in the present invention, the fiber den-
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sity of the extra fine fibers is in the range of from 0.10 to
0.50 g/cm3, and preferably in the range of from 0.20 to
0.40 g/cm3. If the fiber density is less than 0.10 g/cm3,
the weight per a unit volume of the fibrous structure be-
comes too small, and the amount of the converted energy
becomes small. If the fiber density is more than 0.50
g/cm3, a usable material of fibers is restricted and it is
necessary to use an expensive material.
[0034] When the fibrous structure forming the surface
material according to the present invention is disposed
on a surface of a body, in the surface of the body, a
surface wave generated by, for example, an acoustic vi-
bration, can be converted into a vibration of the fibrous
structure according to the present invention, thereby re-
moving an unrecognizable sound on acoustic sense and
an uncomfortable sound. This is because the vibration
generated by the fibrous structure according to the
present invention is like a so-called white noise which
generally is present in the nature.
[0035] There are various forms for use of the surface
material according to the present invention, and it is used
by being disposed on the surfaces of vibration transmit-
ting materials, non-vibrated materials, acoustic materi-
als, etc. Particularly preferable examples applied to the
present invention will be described below.

(a) Acoustic equipment, Visual equipment (Audio/visual 
equipment):

[0036] For example, a felt has been wound or bonded
on inside parts of an amplifier in order to prevent its vi-
bration. When the surface material comprising the fibrous
structure composed of a nonwoven fabric according to
the present invention was applied instead of the felt, ef-
fect for preventing the vibration remarkably increased,
and effect for suppressing the noise originating from the
surface wave was remarkably improved.
[0037] Further, when it was applied to optical or mag-
netic recording media and the devices thereof such as
CD, CDR, DVD, MD, LD, MO and DAT, LP players, tape
recorders, video decks, video cameras, microphones,
microphone stands, camera stands, etc., great effect for
improving the sound quality or the image quality could
be obtained.

(b) Musical instrument:

[0038] When the surface material comprising the fi-
brous structure composed of a woven or knit fabric ac-
cording to the present invention was bonded on a wooden
frame of an Italian cembalo, a clear sound could be ob-
tained.
[0039] Further, when it was applied to a double fretted
clavichord, the sound volume could be increased com-
pletely without damaging the expression created by the
nice control of the player, and a deeply extending after-
sound could be obtained.
[0040] When the surface material comprising the fi-

brous structure composed of a nonwoven fabric accord-
ing to the present invention was bonded to the end of the
bridge of the cembalo, the articulation became clear, and
the flexibility of the variation of the sounds, which fre-
quently conflicted with each other, also could be im-
proved.
[0041] Further, when the above-described surface ma-
terial was bonded on the outer corner of the body of the
clavichord, the sound tone became limpid and clear. Fur-
thermore, when the above-described surface material
was replaced for a felt on a piano, the clearness and the
sound tone were both improved.

(c) Interior material:

[0042] Although there has been an acoustic absorption
material such as an acoustic absorption ceiling material
and the sound in a room has been suppressed, because
the sound tone becomes rustling, there is a problem that
a sense of fatigue is increased even in a case where the
room is not made as a particular acoustic room.
[0043] When the surface material comprising the fi-
brous structure composed of a woven or knit fabric ac-
cording to the present invention was bonded on a wall
positioned rear a speaker’s chair in a convention hall, the
voice could be clearly transmitted, and not only it became
easy to be listened but also the advantage for decreasing
the fatigue of the speaker could be obtained. Even in a
case where it was placed after making it as a panel or a
folding screen, a close advantage could be obtained.
[0044] When the surface material comprising the fi-
brous structure composed of a nonwoven fabric accord-
ing to the present invention is applied to a ceiling or a
wall, because the sound can be naturally suppressed
without giving damage to the clearness of the sound, if
it is applied to a meeting room or a reception room or in
a hotel, an excellent space can be provided in human
engineering.
[0045] Further, in music halls, even if the stationary
reverberation properties are almost same, completely
different acoustic properties in the halls are frequently
indicated. Further, the wooden acoustic property is indi-
cated in any hall which uses wood to a great extent, and
the stone acoustic property is indicated in any hall which
uses stone to a great extent. This characteristic origi-
nates from the reason that the human acoustic sense
mainly depends on transient property. Furthermore, even
in a music hall, a portion behind audience seats and
chairs of the audience seats are generally made with a
sound absorbing property. However, in the conventional
acoustic absorption material and sound absorbing struc-
ture, a reflected component that is not absorbed is con-
verted into an intrinsic sound, and it is extremely uncom-
fortable to the human acoustic sense, and therefore, it
causes the sound to be deteriorated.
[0046] By using the surface material comprising the
fibrous material composed of a nonwoven fabric accord-
ing to the present invention as a bonding material for the
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chairs, even if there were some empty seats and the re-
verberation increased to some extent, the sound did not
become unclear. Further, When the surface material was
used for finish of the sound absorbing portion behind the
audience seats, the sound quality in the rear seats was
improved.
[0047] By using the surface material comprising the
fibrous material composed of a woven or knit fabric ac-
cording to the present invention for finish of the ceiling
and the portion behind the stage, a smooth and clear
sound without damaging the characteristics of the play-
ers and the music instrument, that is, without peculiarity,
could be obtained.

Examples

[0048] The present invention will be explained in more
detail with reference to examples. The property indicated
in the examples was determined by the following method.

[Mean optical reflectance]

[0049] Changing over an automatic angle changing
photometer GP-1R (produced by Murakami Color Re-
search Corporation) prepared as a measuring apparatus,
a light was focused at a 10 cm position before a sample
by a convex lens, the emitted light was controlled so that
the circular light of a diameter of 4 mm was focused at
the surface of the sample and the sample was set at a
predetermined position, and the sample was moved in a
horizontal direction at a speed of 1.2 cm/min. using a
servomotor. The movement distance was 4 cm. A light
was emitted onto the sample at an incident angle of 45
degrees, a reflected light was caught at a position of a
reflective angle of 45 degrees and it was automatically
recorded on a chart.
[0050] Using a halogen lamp of 12 V, 50 W as a light
source lamp and a Mg white board as a reference board
for reflected light, the optical reflectance was determined
as an luminous intensity of the reflected light from the
sample when the luminous intensity of the reflected light
from the Mg white board was referred to as 100 %. In
this determination, the chart speed was 3 cm/min., the
chart width of 25 cm was determined as a value corre-
sponding to an optical reflectance of 100 %, and the mean
optical reflectance was defined as an average value of
three measurement data.

Example 1:

[0051] A surface material of a nonwoven fabric with a
thickness of 1 mm and a unit weight of 290 g/m2 was
prepared, which was composed of polyethylene tereph-
thalate fibers (Young’s modulus: 9.8 GPa, specific grav-
ity: 1.38) entangled by needle punching and having a
weight average single fiber thickness of 0.04 dtex, a fiber
length of 51 mm and a crimp number of 14/inch.
[0052] The surface material was bonded onto the

whole surface of a speaker and a music was regenerated.
When the sensory test of the sound tone was performed
by audience of 10 people elected randomly, the tone be-
came clear and vivid without turbid feeling.

Example 2:

[0053] Dimethylformamide solution of polyurethane
resin, whose 100 % stress of a dried film determined
based on JIS-K6031 (3 rank dumbbell, thickness: 0.2
mm, tensile speed: 500 mm/min.) was 5 MPa, was im-
pregnated into the nonwoven fabric obtained in Example
1 so that the content of polyurethane was 30 wt.% relative
to the weight of the fibers, and thereafter, it was wet co-
agulated. Then, the surface was buff treated by a sand
paper, thereby raising extra fine fibers thereon to prepare
a leather-like surface material with a thickness of 0.6 mm
and a unit weight of 170 g/m2. The mean optical reflect-
ance of the extra fine fibers was 43.3 %, the maximum
optical reflectance was 47.6 %, and the minimum optical
reflectance was 41.5 %.
[0054] When the surface material prepared was bond-
ed onto an optical pickup of a DVD player and the sensory
test was performed in the same manner as in Example
1, the sound tone became clear and vivid without turbid
feeling, and the image quality became clear and indicated
a natural color tone. This was because jitter in a high
frequency region, which had been difficult to be removed
in the conventional technology, was remarkably de-
creased.

Example 3:

[0055] A surface material of a woven fabric with a thick-
ness of 1 mm and a unit weight of 61 g/m2 formed as a
plain weave structure with a unit weight of 150 warps/
inch and 110 wefts/inch was prepared, which was com-
posed of polyethylene terephthalate multifilament with a
weight average single fiber thickness of 0.08 dtex and a
filament number of 680 (Young’s modulus: 9.8 GPa, spe-
cific gravity: 1.38).
[0056] When the surface material was used as a wall
material of a salon hall and the sound quality of the played
instrument was determined by the same sensory test as
in Example 1, the sound tone became clear and vivid
without turbid feeling, and fatigue was hard to be gener-
ated even for a long time.

Comparative Example 1:

[0057] A surface material of a nonwoven fabric with a
thickness of 1 mm and a unit weight of 290 g/m2 was
prepared, which was composed of polyethylene tereph-
thalate fibers with a weight average single fiber thickness
of 3.3 dtex, a fiber length of 51 mm and a crimp number
of 13/inch (Young’s modulus: 9.8 GPa, specific gravity:
1.38).
[0058] When the surface material was bonded onto
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the whole surface of a speaker and a music was regen-
erated and the sound quality was determined by the same
sensory test as in Example 1, the sound tone had turbid
feeling, and the vividness disappeared, and it was not
good as compared with that of Example 1.

Comparative Example 2:

[0059] When a worsted felt was used and the same
sensory test of the sound quality as that in Example 1
was performed, the sound tone had turbid feeling and no
vividness, and it was not preferable.

Example 4:

[0060] When the surface material prepared in Example
3 was laminated on the surface of a base material of a
wooden board and it was used as an acoustic reflector,
the sound tone obtained was clear.

Example 5:

[0061] When the surface material prepared in Example
2 was used as a member for suppressing the influence
due to the surface wave and it was bonded on the sur-
faces of a body of a microphone and a microphone stand
and the audience test was performed, the sound tone
obtained was clear.

Example 6:

[0062] When the surface material prepared in Example
2 was bonded on a caster portion of a piano and the
audience test of the played piano was performed, the
sound tone obtained was clear.

Example 7:

[0063] When the surface material prepared in Example
2 was laminated on a surface of a base metal material
portion of a partition on the market which was made from
glass and metal, and the conversation in the inside sep-
arated from outside by the partition was tested, the voice
in the conversation was clear and further the fatigue feel-
ing was remarkably decreased.

Example 8:

[0064] When the surface material prepared in Example
2 was bonded on a video camera, the image quality ob-
tained was clear and it indicated a natural color tone.

Example 9:

[0065] When the surface material prepared in Example
2 was bonded on a DAT tape case, the sound tone was
clear and vivid without turbid feeling.

Example 10:

[0066] Using sea/island type fibers with a mean fiber
fineness of 3.5 dtex, which composed of 60 parts of pol-
yethylene terephthalate as the island component and 40
parts of polystyrene as the sea component and the 36
islands of the island component was contained in one
filament, a needle punched felt was formed by a regular
method. The unit weight of the felt was 350 g/m2. Poly-
vinyl alcohol solution was impregnated into the felt, and
after dried, the sea component was decomposed and
removed by trichloroethylene and polyurethane solution
was impregnated thereinto, and the polyurethane was
coagulated in water. Further, drying after removing pol-
yvinyl alcohol by dipping it into hot water, the surface was
buffed and raised fibers were formed. After this sheet
was dyed, using a rotational brush at a condition of still
wet state, the surface was scratched so that the raised
fibers became random, and thereafter it was dried.
[0067] The fineness of the extra fine fibers of the ob-
tained sheet was 0.06 dtex, and the Young’s modulus
thereof was 9.8 GPa. The mean optical reflectance of
the sheet was 34.3 %, the maximum optical reflectance
was 37 %, and the minimum optical reflectance was 31.5
%.
[0068] When the sound quality with respect to the
sheet was determined by the same sensory test as in
Example 1, the sound tone was vivid without turbid feeling
and it was preferable.

Example 11:

[0069] In Example 10, the still wet sheet after dyed was
uniformly regulated in fiber arrangement in the longitudi-
nal direction by the rotational brush, and thereafter it was
dried. The fineness of the extra fine fibers of the obtained
sheet was 0.06 dtex, and the Young’s modulus thereof
was 9.8 GPa. The mean optical reflectance of the sheet
was 40.3 %, the maximum optical reflectance was 41 %,
and the minimum optical reflectance was 39.7 %.
[0070] When the sound quality with respect to the
sheet was determined by the same sensory test as in
Example 1, the vividness of the sound tone and the effect
for improving against turbid feeling were slightly poor as
compared with those in Example 10.

Industrial Applications of the Invention

[0071] In the surface material according to the present
invention, undesirable influence to sound quality and im-
age quality due to the surface wave, which is generated
on a surface of a body as a transverse vibration, can be
effectively suppressed, thereby obtaining an effect for
suppressing the vibration component originating from the
surface wave, that cannot be achieved merely by increas-
ing a rigidity of a base material forming the body or con-
ducting vibration proofing. Therefore, by disposing this
surface material on the surfaces of various members re-
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ceiving vibration, the modulation of the vibration originat-
ing from the surface wave which greatly influences the
human acoustic sense can be efficiently suppressed, and
the deterioration of the sound quality and the image qual-
ity obtained can be prevented.

Claims

1. A surface material comprising a fibrous structure be-
ing formed as a nonwoven fabric or a woven or knit
fabric having a weight average single fiber thickness
of from 0.0001 to 1 dtex, and a unit weight of from
50 to 500 g/m2, said surface material being disposed
on a surface of a body to convert at least a part of a
surface wave generated on said surface of said body
by a vibration of said body into a vibration of said
fibrous structure
wherein
the thickness when the fibrous structure is formed
as a nonwoven fabric is from 0.40 to 3 mm and
the thickness when the fibrous structure is formed
as a woven or knit fabric is from 0.15 to 3 mm.

2. A surface material comprising a fibrous structure be-
ing formed as a nonwoven fabric or a woven or knit
fabric which is formed by a group of extra fine fibers
having a weight average single fiber thickness of
from 0.0001 to 1 dtex, a Young’s modulus of not more
than 210 GPa and a fiber density of from 0.10 to 0.50
g/cm3 and in which respective extra fine fibers exist
at a condition capable of being vibrated relative to
each other by a vibration energy, said surface ma-
terial being disposed on a surface of a body to con-
vert at least a part of a surface wave generated on
said surface of said body by a vibration of said body
into a vibration of said fibrous structure.
wherein
the thickness when the fibrous structure is formed
as a nonwoven fabric is from 0.40 to 3 mm and
the thickness when the fibrous structure is formed
as a woven or knit fabric is from 0.15 to 3 mm.

3. The surface material according to claim 1 or 2,
wherein said fibrous structure contains polyurethane
at a content of not more than 50 wt.%.

4. The surface material according to claim 3, wherein
said fibrous structure contains polyurethane at a con-
tent of 25 to 50 wt.%.

5. The surface material according to any of claims 1 to
4, wherein said fibrous structure is punched by water
jet.

6. The surface material according to any of claims 1 to
4, wherein a surface of said fibrous structure is cov-
ered with raised fibers, a mean optical reflectance

of the surface is in the range of from 10 to 75 %, and
a difference between a maximum optical reflectance
and a minimum optical reflectance is not less than 2
%.

7. A method for suppressing influence due to a surface
wave comprising the steps of:

disposing a fibrous structure being formed as a
nonwoven fabric or a woven or knit fabric on a
surface of a body, said fibrous structure having
a weight average single fiber thickness of from
0.0001 to 1 dtex, and a unit weight of from 50 to
500 g/m2; and

- converting at least a part of a surface wave
generated on said surface of said body by
a vibration of said body into a vibration of
said fibrous structure

wherein
the thickness of the fibrous structure when the
fibrous structure is formed as a nonwoven fabric
is from 0.40 to 3 mm and the thickness of the
fibrous structure when the fibrous structure is
formed as a woven or knit fabric is from 0.15 to
3 mm.

8. A method for suppressing influence due to a surface
wave comprising the steps of:

- disposing a fibrous structure being formed as
a nonwoven fabric or a woven or knit fabric on
a surface of a body, said fibrous structure being
formed by a group of extra fine fibers having a
weight average single fiber thickness of from
0.0001 to 1 dtex, a Young’s modulus of not more
than 210 GPa and a fiber density of from 0.10
to 0.50 g/cm3 and respective extra fine fibers
existing at a condition capable of being vibrated
relative to each other by a vibration energy; and
- converting at least a part of a surface wave
generated on said surface of said body by a vi-
bration of said body into a vibration of said fi-
brous structure
wherein
the thickness of the fibrous structure when the
fibrous structure is formed as a nonwoven fabric
is from 0.40 to 3 mm and the thickness of the
fibrous structure when the fibrous structure is
formed as a woven or knit fabric is from 0.15 to
3 mm.

Patentansprüche

1. Oberflächenmaterial, das eine faserartige Struktur
umfaßt, die als ungewebtes Textilerzeugnis oder ge-
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webtes oder gewirktes Textilerzeugnis mit einem
Gewichtsmittel der Einzelfaserdicke von 0,0001 bis
1 dtex und einem spezifischen Gewicht von 50 bis
500 g/m2 ausgebildet ist, wobei das Oberflächenma-
terial auf einer Oberfläche eines Körpers angeordnet
ist, um zumindest einen Teil einer Oberflächenwelle,
die durch Vibration dieses Körpers auf dieser Ober-
fläche des Körpers erzeugt wird, in eine Vibration
dieser faserartigen Struktur umzuwandeln,
wobei
die Dicke 0,40 bis 3 mm beträgt, wenn die faserartige
Struktur als ungewebtes Textilerzeugnis ausgebil-
det ist, und
die Dicke 0,15 bis 3 mm beträgt, wenn die faserartige
Struktur als gewebtes oder gewirktes Textilerzeug-
nis ausgebildet ist.

2. Oberflächenmaterial, das eine faserartige Struktur
umfaßt, die als ungewebtes Textilerzeugnis oder ge-
webtes oder gewirktes Textilerzeugnis ausgebildet
ist, das von einer Gruppe besonders feiner Fasern
mit einem Gewichtsmittel der Einzelfaserdicke von
0,0001 bis 1 dtex, einem Youngschen Modul von
nicht mehr als 210 GPa und einer Faserdichte von
0,10 bis 0,50 g/cm3 ausgebildet ist, und bei dem die
entsprechenden besonders feinen Fasern in einem
Zustand vorliegen, bei dem sie durch Schwingungs-
energie im Verhältnis zueinander vibrieren können,
wobei das Oberflächenmaterial auf einer Oberfläche
eines Körpers angeordnet ist, um zumindest einen
Teil einer Oberflächenwelle, die durch eine Vibration
dieses Körpers auf dieser Oberfläche des Körpers
erzeugt wird, in eine Vibration dieser fasrigen Struk-
tur umzuwandeln,
wobei
die Dicke 0,40 bis 3 mm beträgt, wenn die faserartige
Struktur als ungewebtes Textilerzeugnis ausgebil-
det ist, und
die Dicke 0,15 bis 3 mm beträgt, wenn die faserartige
Struktur als gewebtes oder gewirktes Textilerzeug-
nis ausgebildet ist.

3. Oberflächenmaterial nach Anspruch 1 oder 2, wobei
die faserartige Struktur Polyurethan mit einem Ge-
halt von nicht mehr als 50 Gew.-% aufweist.

4. Oberflächenmaterial nach Anspruch 3, wobei die fa-
serartige Struktur Polyurethan mit einem Gehalt von
25 bis 50 Gew.-% aufweist.

5. Oberflächenmaterial nach einem der Ansprüche 1
bis 4, wobei die faserartige Struktur durch einen
Wasserstrahl durchlöchert wird.

6. Oberflächenmaterial nach einem der Ansprüche 1
bis 4, wobei eine Oberfläche der faserartigen Struk-
tur mit erhabenen Fasern überzogen ist, der mittlere
Lichtreflexionsgrad der Oberfläche im Bereich von

10 bis 75 % liegt und der Unterschied zwischen dem
maximalen Lichtreflexionsgrad und dem minimalen
Lichtreflexionsgrad nicht weniger als 2 % beträgt.

7. Verfahren zum Unterdrücken des Einflusses auf-
grund einer Oberflächenwelle, umfassend die
Schritte:

- Anordnen einer faserartigen Struktur, die als
ungewebtes Textilerzeugnis oder als gewebtes
oder gewirktes Textilerzeugnis ausgebildet ist,
auf einer Oberfläche eines Körpers, wobei die
faserartige Struktur ein Gewichtsmittel der Ein-
zelfaserdicke von 0,0001 bis 1 dtex und ein spe-
zifisches Gewicht von 50 bis 500 g/m2 aufweist;
und
- Umwandeln von zumindest einem Teil einer
Oberflächenwelle, die durch eine Vibration die-
ses Körpers auf dieser Oberfläche des Körpers
erzeugt wird, in eine Vibration der faserartigen
Struktur,
wobei
die Dicke der faserartigen Struktur 0,40 bis 3
mm beträgt, wenn die faserartige Struktur als
ungewebtes Textilerzeugnis ausgebildet ist,
und die Dicke der faserartigen Struktur 0,15 bis
3 mm beträgt, wenn die faserartige Struktur als
gewebtes oder gewirktes Textilerzeugnis aus-
gebildet ist.

8. Verfahren zum Unterdrücken des Einflusses auf-
grund einer Oberflächenwelle, umfassend die
Schritte:

- Anordnen einer faserartigen Struktur, die als
ungewebtes Textilerzeugnis oder gewebtes
oder gewirktes Textilerzeugnis ausgebildet ist,
auf einer Oberfläche eines Körpers, wobei die
faserartige Struktur von einer Gruppe beson-
ders feiner Fasern mit einem Gewichtsmittel der
Einzelfaserdicke von 0,0001 bis 1 dtex, einem
Youngschen Modul von nicht mehr als 210 GPa
und einer Faserdichte von 0,10 bis 0,50 g/cm3

ausgebildet ist, und entsprechende besonders
feine Fasern in einem Zustand vorliegen, bei
dem sie durch Schwingungsenergie im Verhält-
nis zueinander vibrieren können; und
- Umwandeln von zumindest einem Teil einer
Oberflächenwelle, die durch Vibration dieses
Körpers auf dieser Oberfläche des Körpers er-
zeugt wird, in eine Vibration dieser faserartigen
Struktur,
wobei
die Dicke der faserartigen Struktur 0,40 bis 3
mm beträgt, wenn die faserartige Struktur als
ungewebtes Textilerzeugnis ausgebildet ist,
und die Dicke der faserartigen Struktur 0,15 bis
3 mm beträgt, wenn die faserartige Struktur als
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gewebtes oder gewirktes Textilerzeugnis aus-
gebildet ist.

Revendications

1. Matériau de surface comprenant une structure fi-
breuse formée comme un non tissé ou un tissé ou
tricoté ayant une épaisseur de monofibre moyenne
en poids de 0,0001 à 1 dtex, et une masse surfacique
de 50 à 500 g/m2 ledit matériau de surface étant
disposé sur une surface d’un corps pour convertir
au moins une partie d’une onde de surface générée
sur ladite surface dudit corps par une vibration dudit
corps en une vibration de ladite structure fibreuse
dans lequel
l’épaisseur lorsque la structure fibreuse est formée
comme un non tissé est de 0,40 à 3 mm et
l’épaisseur lorsque la structure fibreuse est formée
comme un tissé ou un tricoté est de 0,15 à 3 mm.

2. Matériau de surface comprenant une structure fi-
breuse formée comme un non tissé ou un tissé ou
tricoté qui est formé par un groupe de fibres extrafi-
nes ayant une épaisseur de monofibre moyenne en
poids de 0,0001 à 1 dtex, un module d’Young non
supérieur à 210 GPa et une masse volumique de
fibre de 0,10 à 0,50 g/cm3 et dans lequel les fibres
extrafines respectives existent dans un état où elles
peuvent être mises en vibration les unes par rapport
aux autres par une énergie de vibration, ledit maté-
riau de surface étant disposé sur une surface d’un
corps pour convertir au moins une partie d’une onde
de surface générée sur ladite surface dudit corps par
une vibration dudit corps en une vibration de ladite
structure fibreuse dans lequel
l’épaisseur lorsque la structure fibreuse est formée
comme un non tissé est de 0,40 à 3 mm et
l’épaisseur lorsque la structure fibreuse est formée
comme un tissé ou un tricoté est de 0,15 à 3 mm.

3. Matériau de surface selon la revendication 1 ou 2,
dans lequel ladite structure fibreuse contient du po-
lyuréthane à une teneur non supérieure à 50 % en
poids.

4. Matériau de surface selon la revendication 3, dans
lequel ladite structure fibreuse contient du polyuré-
thane à une teneur de 25 à 50 % en poids.

5. Matériau de surface selon l’une quelconque des re-
vendications 1 à 4, dans lequel ladite structure fi-
breuse est entremêlée par jet d’eau.

6. Matériau de surface selon l’une quelconque des re-
vendications 1 à 4, dans lequel une surface de ladite
structure fibreuse est couverte avec des fibres grat-
tées, une réflectance optique moyenne de la surface

est dans la plage de 10 à 75 % et une différence
entre une réflectance optique maximale et une ré-
flectance optique minimale est non inférieure à 2 %.

7. Procédé de suppression de l’influence due à une
onde de surface comprenant les étapes consistant
à :

disposer une structure fibreuse formée comme
un non tissé ou un tissé ou un tricoté sur une
surface d’un corps, ladite structure fibreuse
ayant une épaisseur de monofibre moyenne en
poids de 0,0001 à 1 dtex, et une masse surfa-
cique de 50 à 500 g/m2 ; et
convertir au moins une partie d’une onde de sur-
face générée sur ladite surface dudit corps par
une vibration dudit corps en une vibration de la-
dite structure fibreuse dans lequel
l’épaisseur de la structure fibreuse lorsque la
structure fibreuse est formée comme un non tis-
sé est de 0,40 à 3 mm et l’épaisseur de la struc-
ture fibreuse lorsque la structure fibreuse est for-
mée comme un tissé ou un tricoté est de 0,15 à
3 mm.

8. Procédé de suppression de l’influence due à une
onde de surface comprenant les étapes consistant
à :

disposer une structure fibreuse formée comme
un non tissé ou un tissé ou tricot sur une surface
d’un corps, ladite structure fibreuse étant formée
par un groupe de fibres extrafines ayant une
épaisseur de monofibre moyenne en poids de
0,0001 à 1 dtex, un module d’Young non supé-
rieur à 210 GPa et une masse volumique de
fibre de 0,10 à 0,50 g/cm3 et des fibres extrafines
respectives existant dans une condition où elles
peuvent être mises en vibration les unes par rap-
port aux autres par une énergie de vibration ; et
convertir au moins une partie d’une onde de sur-
face générée sur ladite surface dudit corps par
une vibration dudit corps en une vibration de la-
dite structure fibreuse dans lequel
l’épaisseur de la structure fibreuse lorsque la
structure fibreuse est formée comme un non tis-
sé est de 0,40 à 3 mm et l’épaisseur de la struc-
ture fibreuse lorsque la structure fibreuse est for-
mée comme un tissé ou un tricoté est de 0,15 à
3 mm.
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