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[ABSTRACT]

A sound insulation flooring material according to the
present invention in which a heat resistance, sound insulation,
and adhesion are improved is implemented by sequentially

5 stacking a plurality of layers, a first balance layer, a second
balance layer, a primer layer, a PE foam layer, and a PE
release paper layer. In this case, the primer layer includes a
first composition, a second composition, and a curing agent,
and the first composition includes a resin, propanol, 1-

10 methoxy-2-propanol, propyl acetate, isopropanol, butanone, and

water.
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CA 3061349 2019-11-12



[DESCRIPTION]

[Invention Titlel

SOUND INSULATION FLOORING MATERIAL
[Technical Field]

5 The present invention relates to a flooring material which
may be applied to a bottom or a floor of a building, and more
particularly, to a sound insulation flooring material in which
a heat resistance, sound insulation, and adhesion are improved.

[Background Art]

10 In general, flooring materials (decorations) such as floor
coverings or tiles are installed on a bottom or a floor of a
building. The flooring materials such as floor coverings or
tiles are formed of vinyl chloride as a main material, which is
light, flexible, and excellent in cushioning and sound

15 absorption.

The flooring material is formed by mixing or laminating
other materials to polyvinyl chloride (PVC) or vinyl chloride.
Such a flooring material is wusually formed by laminating a
plurality of layers such as a transparent layer, a print layer,

20 a resin-impregnated dimensional reinforcement 1layer, a foam
layer, and a balancing layer. The transparent layer functions
to protect an ink surface printed on the print layer, the print
layer functions to perform decoration with a color or a
pattern, the resin-impregnated dimensional reinforcement layer

25 1s a glass fiber impregnated with a urethane resin and
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functions to reinforce dimensional stability of a product, the
foam layer functions to obtain a cushioning effect, and the
balancing layer functions to obtain reinforcement and seating
stability with respect to a bottom surface.

5 If necessary, a coating layer may be further provided on a
transparent film layer to improve an abrasion resistance or a
scratch resistance. The flooring material is produced by adding
or subtracting each of the layers according to the use, and is
used in a brocad range of fields as disclosed in patent

10 documents attached below.

(Patent document 1) Korean Patent Registration No. 10-
0510836 (registered on August 30, 2005)

(Patent document 2) Korean Patent Registration No. 10-
0600841 (registered on July 6, 2006)

15 (Patent document 3) Korean Patent Registration No. 10-
1149890 (registered on May 18, 2012)

Since conventional flooring materials as described above
do not collectively satisfy the heat resistance, the sound
insulation, and the adhesion, it 1is required to develop a

20 flooring material that 1is functional and has an excellent

durability.

[Disclosurel]
[Technical Problem]

25 An object of the present invention is to provide a sound
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insulation flooring material that collectively satisfies a heat
resistance, sound insulation, and adhesion.
[Technical Solution]
To achieve the object described above, according to the
5 present invention, there is provided a sound insulation
flooring material including: a plurality of 1layers; a first
balance layer formed under the plurality of layers; a second
balance layer formed under the first balance layer; a primer
layer formed under the second balance layer; a PE foam layer
10 formed under the primer layer; and a PE release paper layer
formed under the PE foam layer.

The primer layer is formed of a composition including a
first composition, a second composition, and a curing agent,
and the first composition includes a resin, propanol, 1-

15 methoxy-2-propancl, propyl acetate, isopropanocl, butancne, and
water.
[advantageous Effects]
The sound insulation flooring material according to the
present invention has an advantage that the heat resistance and
20 the adhesion are improved by including a primer layer formed of
a certain compconent, and the sound insulation is improved by
applying an electron beam cross-linked PE foam as compared with

a conventional flooring material.

25 [Description of Drawingsl
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FIG. 1 is a view showing a sound insulation flooring

material according to one embodiment of the present invention.

[Best Mode]

5 Hereinafter, exemplary embodiments will be described in
detail. However, while describing the present invention, the
description of generally known functions or configurations will
be omitted in order to clarify the subject matter of the
present invention.

10 FIG. 1 is a view sghowing a sound insulation flooring
material according to one embodiment of the present invention.

Referring to FIG. 1, a sound insulation flooring material
according to the present invention includes a plurality of
layers 100, a first balance layer 200, a second balance layer

15 300, a primer layer 400, a PE foam layer 500, and a PE release
paper layer 600. The plurality of layers 100, the first balance
layer 200, the second balance layer 300, the primer layer 400,
the PE foam layer 500, and the PE release paper layer 600 may
be sequentially formed. In other words, the first balance layer

20 200 may be formed under the plurality of layers 100, the second
balance layer 300 may be formed under the first balance layer
200, the primer layer 400 may be formed under the second
balance layer 300, the PE foam layer 500 may be formed under
the primer layer 400, and the PE release paper layer 600 may be

25 formed under the PE foam layer 500. In this case, the term
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"under" may refer to, but is not limited to, a bottom surface
directly under a corresponding layer, and a separate layer may
be formed between the layers.
As shown in FIG. 1, the plurality of layers 100 may
5 1include a coating layer 110, a surface layer 120, a print layer
130, an intermediate layer 140, a glass fiber layer 150, and a
base layer 160.
The coating layer 110 is preferably a UV coating layer,
may be formed on the surface layer 120, is preferably
10 implemented with a thickness of 5 to 12 /m. The surface layer
120 may be formed under the coating layer 110, may include 25
to 35 parts by weight of a plasticizer based on 100 parts by
weight of PVC, and is preferably implemented with a thickness
of 0.40 to 0.70 mm. The print layer 130 may be formed under the
15 surface layer 130, may include 6 to 10 parts by weight of a
plasticizer based on 100 parts by weight of PVC, and is
preferably implemented with a thickness of 0.05 to 0.10 nm.
The intermediate layer 140 may be formed under the print
layer 130, may include 40 to 60 parts by weight of a
20 plasticizer and 400 to 550 parts by weight of CaCO; having a
mesh size of 110 to 130 based on 100 parts by weight of PVC,
and may further include talc or elvan powder which is a powder
of hydrous silicate mineral of magnesium. In this case, the
talc refers to a rock belonging to a monoclinic system having

25 the same crystal structure as mica, has a color such as white,

CA 3061349 2019-11-12



silver white, or 1light green, and belongs to a 2:1 type

phyllosilicate similarly to pyrophyllite, and fine powder of

the talc is referred to as talc powder in the fields of

medicine and industry. The intermediate layer 140 is preferably
5 implemented with a thickness of 0.5 to 0.8 mm.

The glass fiber layer 150 may be formed under the
intermediate layer 140, may be prepared by mixing 60 to 90
parts by weight of a plasticizer and 50 to 70 parts by weight
of CaCO;, which is an inorganic filler for reinforcement, based

10 on 100 parts by weight of PVC so as to prepare the mixture in
the form of a sol in a container, impregnating a glass fiber in
the container, and drying the glass fiber, and may allow the
intermediate layer 140 to be laminated with the base layer 160.
The glass fiber layer 150 may contain, for example, 55 g/ar of

15 G/F. The glass fiber layer 150 serves to prevent shrinkage,
expansion, and curling, which are sensitively affected by an
ambient temperature of a product. It may be impossible to
produce a flooring material that can be actually used for a
bottom without the glass fiber layer 150. The glass fiber layer

20 150 is preferably implemented with a thickness of 0.35 to 0.55
mm .

The base layer 160 may be formed under the glass fiber
layer 150, may include 40 to 60 parts by weight of a
plasticizer and 400 to 550 parts by weight of CaCO; having a

25 mesh size of 60 to 80 based on 100 parts by weight of PVC, and
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is preferably implemented with a thickness of 1.8 to 2.5 mm.

The first balance layer 200 may be formed under the base
layer 160, may include 20 to 30 parts by weight of a
5 plasticizer based on 100 parts by weight of PVC, and 1is
preferably implemented with a thickness of 0.2 to 1.0 mm.
The second balance layer 300 may be formed under the first
balance layer 200, may include 20 to 30 parts by weight of a
plasticizer based on 100 parts by weight of PVC, and is
10 preferably implemented with the same thickness as the first
balance 1layer 200 1in order to increase efficiency of
productivity.
The primer layer 400 may be formed under the second
balance layer 300, may include a first composition, a second
15 composition, and a curing agent, and preferably includes 45 to
55 parts by weight of the second composition and 4 to 6 parts
by weight of the curing agent based on 100 parts by weight of
the first composition. In order to improve an adhesive force,
it is possible to consider a corona treatment or a combination
20 of the corona treatment and primer coating, but the corona
treatment may not be suitable because the second balance layer
of the present invention is designed based on a PVC material.
Referring to a process of forming the primer layer 400, a
primer composition including the first composition, a bottom of

25 the second balance layer 300 1s coated with the second
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composition, and the curing agent, hot air drying is performed

in a drying box at 50 C after the coating, and 40 to 50 hours

of aging is performed in an aging chamber at 40 T to form the

primer layer 400 on a bottom surface of the second balance
5 layer 300.

The first composition of the present invention may include
a resin, propanol, l-methoxy-2-propanol, propyl acetate,
isopropancl, butanone, and water. The first composition may be
a composition of basic components that forms the primer layer

10 400.

The resin may include various resin components that may be
used as a primer such as a urethane-based resin and an epoxy
resin, and may be included by 35 to 45 wt%. The propanol may
include 1-propanol represented by a chemical formula of

15 CH;CH,CHOH, and may be a material of CAS No. 71-23-8 which is
propyl alcohol. The l-methoxy-2-propanol may include a material
of CAS No. 107-98-2 represented by a chemical formula of
CH;CH (OH) CH,OCH; . The propyl acetate may include a material of
CAS No. 109-60-4 represented by a chemical formula of

20 CH;COOCH,CH,CH;. The isopropanol may include a material of CAS
No. 67-63-0 represented by a chemical formula of (CH;),CHOH. The
butancne may include a material of CAS No. 78-93-3 represented
by a chemical formula of C;HsCOCH;. A weight ratio of the
butanone to the 1-methoxy-2-propanol may be in the range of

25 1:1.5 to 1:3.5.
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Table 1 below shows a change in adhesion according to the
weight ratio of the 1l-methoxy-2-propanol and the butanone. The
primer layer 400 was formed between the second balance layer
300 and the PE foam layer 500 to test bond strength according

5 to a K8 F 2561 adhesion test scheme. The second composition and
the curing agent that will be described below were tested by
fixing the contents thereof.

[Table 1]

Weight ratio of 1-methoxy-
1:1 1:1.5 1:3 1:3.5 1:4
2-propanol and butanone

Bond strength (N/nm’) 2.2 3.2 3.4 3.5 3.0

Referring to Table 1, it was found that the bond strength
10 varies depending on the weight ratio of the 1-methoxy-2-
propancl and the butanone of the first composition included in
the primer layer 400. It was found that the bond strength is
rapidly increased when the weight ratio of the 1-methoxy-2-
propanol and the butanone is 1:1.5, the Dbond strength is
15 decreased when the weight ratio of the l-methoxy-2-propanol and
the butanone is 1:4, and optimum bond strength is obtained when
the weight ratio of the l-methoxy-2-propanol and the butanone

is 1:1.5 to 1:3.5.
The first composition may include 35 to 45 wt% of the
20 resin, 1 to 10 wt% of the propanol, 5 to 15 wt% of the 1-
methoxy-2-propanol, 1 to 10 wt% of the propyl acetate, 1 to 5

wt% of the isopropanol, and 15 to 25 wt% of the butanone. It
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was found through the experiment that content ranges of the
above materials are optimum content ranges that may achieve the
object of the present invention through the organic combination
of the materials.

The second composition may include isopropyl alcohol,
ethyl acetate, and methyl ethyl ketone. The isopropyl alcohol
may be included by 15 to 25 wt%, the ethyl acetate may be
included by 35 to 45 wt%, and the methyl ethyl ketone may be

included by 35 to 45 wt%. The second composition may be used as

10 a diluent.
| In this case, a weight ratio of the methyl ethyl ketone to
the isopropyl alcochol may be 1:2.5 to 1:3. Table 2, which is
attached below, shows results of testing the adhesion (bond
strength) and a heat resistance according to the weight ratio
15 of the methyl ethyl ketone to the ‘isopropyl alcohol. The
adhesion was tested in the same manner as in Table 1 by the KSF
2561 adhesion test scheme, and the heat resistance was obtained
by measuring a time of discoloration (yellowing) in an oven at
130 C. The first composition and the curing agent were tested
20 by fixing the contents thereof.
[Table 2]
Weight ratio of methyl
ethyl ketone to 1:1 ) 1:1.5 | 1:2 | 1:2.5} 1:3 | 1:3.5 1:4
isopropyl alcohol _
Bond strength (N/nm?) 3.5| 3.6 |[4.0| 4.1 [4.1]| 4.2 3.8
Heat resistance (Hr) 25 26 28 32 35 36 36
10
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Referring to Table 2, it was found that the bond strength
and the heat resistance vary depending on the weight ratio of
the methyl ethyl ketone to the isopropyl alcohol of the second
composition. The bond strength according to the weight ratio of

5 the wmethyl ethyl ketone to the isopropyl alcochol is optimal
when the weight ratio of the methyl ethyl ketone to the
isopropyl alcohol is 1:2 to 1:3.5, and the heat resistance is
optimal when the weight ratio of the methyl ethyl ketone to the
isopropyl alcohol is 1:2.5 or more.. Therefore, it was found

10 that both the bond strength and the heat resistance were
excellent when the weight ratio of the methyl ethyl ketone to
the isopropyl alcohol of the second composition is 1:2.5 to
1:3.5.

In this case, most preferably, the weight ratio of the

15 ethyl acetate and the methyl ethyl ketone to the isopropyl
alcohol may be 1:5.5 to 1:6.5. This 1is because it was found
through the experiment that the adhesion is decreased when the
weight ratio of the ethyl acetate and the methyl ethyl ketone
to the isopropyl alcohol is less than 1:5.5, and the heat

20 resistance is decreased when the weight ratio of the ethyl
acetate and the methyl ethyl ketone to the isopropyl alcchol
exceeds 1:6.5.

The curing agent may include 50 to 60 wt% of acetic acid
ethyl ester and 40 to 50 wt% of the resin.

25 A content of the second composition may be 45 to 55 parts
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by weight based on 100 parts by weight of the first
composition.

Table 3 below shows results of testing the adhesion and

the heat resistance according to a weight of the second

5 composition based- on 100 parts by weight of the first

composition. The test scheme is the same as in the schemes of

Table 1 and Table 2. The test was performed on the second

composition while a weight ratio (composition ratio) of

isopropyl alcchol:ethyl acetate:methyl ethyl ketone is 2:4:4.

10 [Table 3]
Weight of second composition 30 40 45 50 55 60
Bond strength (N/nm?) 4.1 |1 4.5 | 4.5 | 4.6 | 4.6 | 4.3
Heat resistance (Hr) 32 33 38 38 [38.5| 38

Referring to Table 3, it was found that the adhesion and
the heat resistance vary depending on the weight of the second
composition based on 100 parts by weight of the first
composition. It was found that the adhesion is optimal when the

15 weight of the second composition is 45 to 55 parts by weight
based on 100 parts by weight of the first composition, and the
heat resistance 1is optimal when the weight of the second
composition is greater than or equal to 45 parts by weight
based on 100 parts by weight of the first composition.

20 Therefore, it was found that both the adhesion and the heat
resistance 1is excellent when the weight of the second

composition is 45 to 55 parts by weight based on 100 parts by

12
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weight of the first composition.

The primer layer 400 may be formed by coating the bottom
of the second balance layer with the primer composition
including the first composition, the second compogition, and

5 the curing agent by 45 to 50 um, primarily drying the primer
composition in the drying box at 50 T, and performing an aging
process in the aging chamber at 40 C. The second balance layer
300 coated with the primer layer 400 may be laminated at a
bottom of the first balance layer 200. The adhesion may be

10 decreased when the primer layer is 45 i or less, and the heat
resistance may be decreased when the primer layer is 50 um or
more.

The PE foam layer 500 may be formed under the primer layer
400, and may include an electron beam cross-linked PE foam. The

15 electron beam cross-linked PE foam may be formed by using low-
density polyethylene as a matrix resin and sodium bicarbonate
as a foaming agent. As described above, according to the
present invention, a uniform foam layer may be formed of the
electron beam cross-linked PE foam, and it was found through

20 the experiment that sound insulation is improved by the above
configuration. In addition, it was found through the experiment
that the adhesion of the primer layer 400 is further improved
as compared with a typical PE foam.

An electron beam may include a gamma ray, and an

25 irradiation amount of the gamma ray may be 120 to 150 kGy.
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Table 4 below shows results of testing the sound

insulation and a dimensional change rate according to the
irradiation amount of the gamma ray. The test was performed on
a finished product shown in FIG. 1 while varying only the PE
foam layer according to the irradiation amount of the gamma
was measured by a

ray. The sound insulation (sound absorption)

machine with a light-weight impact sound test

tapping
(measurement scheme: five steel hammers respectively having a
weight of 500 g were arranged at an interval of 10 cm, and the
steel hammers performed consecutive free falling at an interval
of 0.1 seconds at a height of 4 cm), and the dimensional change

rate was calculated as a percentage by measuring dimensions

shrunk or expanded after heating was performed for 24 hours at

a temperature of 80 T.

15 [Table 4]

Irradiation amount of | 100 120 130 150 160 180

gamma ray (kGy)

Sound insulation (dB) | 52 48 48 46 46 49

Dimensional change | 0.06 ~|0.01 ~|0.01 ~|0.01 ~}0.05 ~|0.06 ~

rate (%) 0.09 0.03 0.02 0.03 0.08 0.09
Referring to Table 4, it was found that the sound

20

insulation and the dimensional change rate vary depending on
the irradiation amount of the gamma ray. It was found that the
sound insulation is optimal when the irradiation amount of the

gamma ray is 120 to 160 kGy, and the dimensional change rate is

optimal when the irradiation amount of the gamma ray is 120 to
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150 kGy. Therefore, it was found that the sound insulation and
the dimensional change rate of the sound insulation flooring
material of the present invention are optimal when the
irradiation amount of the gamma ray is 120 to 150 kGy while the
5 PE foam layer is formed. It was found through the experiment
that such sound insulation and dimensional change rate also
correspond to results of testing changes in tensile rates in a
mechanical direction (MD) and a transverse direction (TD)
according to the irradiation amount of the gamma ray. In other
10 words, it was found through the experiment that the tensile
rate in the mechanical direction (MD) is rapidly increased as
compared with the tensile rate in the transverse direction (TD)

when the irradiation amount of the gamma ray is 120 to 150 kGy.

15 In another embodiment, the PE foam layer 500 may be formed
as a PE foam layer of which density changes uniformly. The
density of the PE foam layer 500 may be implemented such that
density of a top, that is, a surface bonded to the primer layer
400 is high, and the density is gradually decreased toward a

20 bottom.

The PE release paper layer 600 may be formed under the PE
foam layer 500. The PE release paper layer 600 may include a
polyethylene sheet, and may include paper coated or impregnated
with a polyethylene resin. The PE release paper layer 600 is

25 preferably peeled off when the product is adhered.

15
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A separate adhesive layer 10 may be added between the PE
foam layer 500 and the PE release paper layer 600 in order to
improve an adhesive force between the PE foam layer 500 and the
PE release paper layer 600.

5 The sound insulation flooring material according to the
present invention is preferably formed by applying a calender
rolling process. Techniques related to the calender rolling
process are known to those skilled in the art, so the description
of the process will be omitted. In other words, various

10 embodiments of a generally-known calender rolling process may be
applied to a process of manufacturing the flooring material of

the present invention.

[Industrial Applicability]

15 The sound insulation flooring material according to the
present invention may be applied to a bottom or a floor of a
building because the sound insulation flooring material 1is
excellent in the adhesion, the heat resistance, and the sound

insulation.

20

16
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[cLaTms]
[claim 1]
A sound insulation flooring material comprising:
a plurality of layers;
5 a first balance 1layer formed under the plurality of
layers;
a second balance layer formed under the first balance
layer;
a primer layer formed under the second balance layer;
10 a PE foam layer formed under the primer layer; and
a PE release paper layer formed under the PE foam layer,
wherein the primer layer includes a first composition, a
second composition, and a curing agent, and
the first composition includes:
15 a resin;
propanol ;
1-methoxy-2-propanol;

propyl acetate;

isopropanol;
20 butanone; and
water.
[claim 2]

The sound insulation flooring material of claim 1, wherein

25 the PE foam layer includes an electron beam cross-linked PE
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foam.

[Claim 3]
The sound insulation flooring material of claim 2, wherein
5 the electron beam cross-linked PE foam is formed by using low-
density polyethylene as a matrix resin and sodium bicarbonate

as a foaming agent.

[claim 4]
10 The sound insulation flooring material of claim 2, wherein

an electron beam includes a gamma ray.

[claim 5]

The sound insulation flooring material of claim 4, wherein

15 an irradiation amount of the gamma ray is 120 to 150 kGy.

[claim 6]
The sound insulation flooring material of claim 1, wherein
the plurality of layers includes a coating layer, a surface
20 layer, a print layer, an intermediate layer, a glass fiber

layer, and a base layer.

[claim 7]

The sound insulation flooring material of claim 1, wherein

25 a content of the second composition is 45 to 55 parts by weight

18
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based on 100 parts by weight of the first composition.

[claim 8]
The sound insulation flooring material of claim 1, wherein
5 a weight ratio of the butanone to the l-methoxy-2-propanol is

1:1.5 to 1:3.5.

[claim 9]
The sound insulation flooring material of claim 1, wherein
10 the first composition includes 35 to 45 wt% of the resin, 1 to
10 wt% of the propanol, 5 to 15 wt% of the 1l-methoxy-2-
propancl, 1 to 10 wt% of the propyl acetate, 1 to 5 wt% of the

isopropanol, and 15 to 25 wt% of the butanone.

15 [claim 10]

The sound insulation flooring material of claim 1, wherein
the second composition includes isopropyl alcohol, ethyl

acetate, and methyl ethyl ketone.

20 [claim 11]

The sound insulation flooring material of claim 10,
wherein a weight ratio of the methyl ethyl ketone to the

isopropyl alcohol is 1:2.5 to 1:3.5.

25 [claim 12]

19
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The sound insulation flooring material of claim 10,
wherein a weight ratio of the ethyl acetate and the methyl

ethyl ketone to the isopropyl alcohol is 1:5.5 to 1:6.5.

5 [Claim 13]
The sound insulation flooring material of claim 10,
wherein a content of the isopropyl alcohol is 15 to 25 wt%, a
content of the ethyl acetate is 35 to 45 wt%, and a content of

the methyl ethyl ketone is 35 to 45 wt%.

10
[claim 14]

The sound insulation flooring material of claim 1, wherein
the curing agent includes 50 to 60 wt% of acetic acid ethyl
ester.

15

20
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