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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a car interior sheet manufactured by using a defective product (defective
hygiene product), which is generated in the manufacturing process of hygiene products, and a hygiene product (waste
hygiene product), which is wasted after use, among hygiene products such as tissues or diapers including wet-strength
paper made of pulp including plastic or super absorbent polymer (SAP). In more particular, the present invention relates
to a car interior sheet using a hygiene product, which is manufactured by attaching surface layers such as a nonwoven
fabric to both surfaces of a base layer of the car interior sheet including 30 weight% to 50 weight% of a pulverized
material, which is obtained by pulverizing a hygiene product, 5 weight% to 15 weight% of additives, and 30 weight% to
50 weight% of thermoplastic resin, and a manufacturing method thereof.

2. Description of the Related Art

[0002] In general, for example, a car interior material, that is, a car interior sheet may include a head liner, a door trim,
a rear shelf, a sunroof cover, a package tray trim, a luggage cover, an engine cover, a trunk mat, a car mat, and a bonnet.
[0003] The car interior sheet includes a plurality of laminates in which surface and base layers are laminated. In detail,
the base layer includes polypropylene (PP), polyethylene (PE), acrylonitrile butadiene styrene copolymer (ABS) resin,
wood fiber, wood stock or resin felt. The surface layer includes a polyvinylchloride (PVC) film, polyethylene foam, or
nonwoven paper. The car interior sheet is formed by attaching the surface layer to both surfaces of the base layer.
[0004] Most car interior sheets include foams. However, most foams employ petrochemicals, which are environment
hazardous substances that cannot be recycled, as main source materials. The materials cannot be recycled and elute
toxic materials by heat when the materials are combusted to contaminate soil or degrade water quality, thereby causing
environmental pollution. In addition, the car interior sheet generates a large amount of toxic chemical ingredients, which
cause harm to a human body, from a product in the manufacturing process to a complete product. Even if time elapses,
the toxic chemical ingredients are not removed, so that health problems may be caused to a worker or a user.
[0005] Recently, in order to solve the problem, the car interior sheet has been manufactured by using natural materials
such as wood flour, which is formed by pulverizing wood, or straw. However, when the natural materials are used, the
natural materials have weak stiffness so that physical properties such as tensile strength or flexural rigidity may be
degraded. In addition, when the car interior sheet is manufactured by introducing a large amount of natural materials in
order to solve the problem, the thickness and the weight of the car interior sheet are increased, so that the fuel efficiency
of a car is degraded. Accordingly, the work efficiency and the manufacturing cost may be increased.
[0006] In addition, the car interior sheet must have a fine appearance and represent superior performance in thermal
insulation, sound insulation, sound absorption, cushioning, and formability in which a car can be easily molded according
to the structural changes of the car resulting from the variation of the complex interior structure of the car and a car
model. Accordingly, continuous studies and researches are required on a car interior sheet to overcome the above
problems and represent superior performance.
[0007] As related arts, there are Korea Patent Registration Nos. 10-0607405, 10-1254496, 10-0437869, and
10-1069903.

SUMMARY OF THE INVENTION

[0008] The present invention is made in order to overcome the problems occurring in the related art, and an object of
the present invention is provide solutions to problems that a car interior sheet according to the related art manufactured
by using petrochemicals as main source materials generates a large amount of chemical ingredients harmful to an
environment and a human body, and a car interior sheet manufactured by using natural materials as main source
materials is increased in thickness and weight to degrade the fuel efficiency and to increase the work efficiency and the
manufacturing cost because a large amount of natural materials representing weak stiffness are introduced in order to
manufacture the car interior sheet.
[0009] In order to accomplish the above object, according to one aspect of the present invention, there is provided a
car interior sheet a base layer, and surface layers attached to both surfaces of the base layer. The base layer includes
30-50 weight% of a pulverized material of the hygiene product, which includes 20-35 weight part of pulp, 20-35 weight
parts of super absorbent polymer (SAP), and 30-35 weight parts of PP and PE, 5-15 weight% of additives, 1-5 weight%
of illite, and 30-50 weight% of the thermoplastic resin.
[0010] According to another aspect of the present invention, there is provided a method of manufacturing a car interior
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sheet by using a hygiene product. The method includes classifying hygiene products having a pulp material including
plastic and super absorbent polymer (SAP) into a defective hygiene product and a waste hygiene product, neutralizing
the waste hygiene product by performing an absorption inhibition treatment for the waste hygiene product, and cleaning
and drying the waste hygiene product, crushing the hygiene product to predetermined size, pulverizing the crushed
hygiene product in a form of fiber by a pulverizer, transferring the pulverized hygiene product, illite powders, additives,
and thermoplastic resin together to a screw conveyer while stirring and mixing the pulverized hygiene product, the illite
powders, the additives, and the thermoplastic resin together, compressing the pulverized hygiene product, the illite
powders, the additives, and the thermoplastic resin by a compressor after the transferring, stirring, and mixing of the
pulverized hygiene product, illite powders, additives, and thermoplastic resin, melting the materials, which has been
compressed, by a melting unit and mixing the materials, primarily extrusion-molding the melted mixture by using a T-
DIE extruder, performing a secondary molding process of forming a base layer of the car interior sheet by pressing the
primarily-molded material after passing the primarily-molded material through a calendar, and thermally bonding a surface
layer onto both surfaces of the molded base layer and cutting the result.
[0011] As described above, according to the car interior sheet manufactured by using a hygiene product and the
manufacturing method thereof, since the car interior sheet is manufactured by crushing the hygiene product, the man-
ufacturing cost can be reduced. In addition, since the car interior sheet does not generate environmental hazardous
materials including four heavy metals, the car interior sheet is eco-friendly. The car interior sheet represents superior
impact resistance at high and low temperatures, has a superior moisture absorption rate due to the SAP, so that the car
interior sheet can be rapidly dried after the moisture has been absorbed, and has a low dimensional change, so that the
deformation of the car interior sheet cannot be easily deformed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a flowchart showing a method of manufacturing a car interior sheet according to an exemplary em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] In general, a car interior sheet includes a plurality of laminates including a base layer and a surface layer
attached to both surfaces of the base layer. A car interior sheet may include a head liner, a door trim, a rear shelf, a
sunroof cover, a package tray trim, a luggage cover, an engine cover, a trunk mat, a car mat, and a bonnet.
[0014] The present invention relates to a car interior sheet, which is manufactured by using a defective product (de-
fective hygiene product), which is generated in the manufacturing process of hygiene products, and a hygiene product
(waste hygiene product), which is wasted after use, among hygiene products such as tissues or diapers and sanitary
napkins including wet-strength paper made of pulp including plastic or super absorbent polymer (SAP), and a manufac-
turing method thereof. In the following description, the terms "defective hygiene product" and "waste hygiene product"
are named only for the distinction therebetween, and collectively named "hygiene product".
[0015] In detail, the car interior sheet according to the present invention includes a base layer and a surface layer
attached to both surfaces of the base layer. The base layer includes 30-50 weight% of pulverized material of a hygiene
product, 5-15 weight% of additives, and 30-50 weight% of the thermoplastic resin. The pulverized material of the hygiene
product includes 20-35 weight part of pulp, 20-35 weight part of super absorbent polymer (SAP), and 30-50 weight part
of PP and PE based on 100 weight part of the pulverized material of the hygiene product.
[0016] Most hygiene products used according to the present invention are disposably manufactured, and divided into
defective hygiene products made in the manufacturing process and waste hygiene products discharged after use. In
the case of the defect hygiene products, there is no appropriate treatment scheme except for an incineration scheme.
In addition, since the defect hygiene products do not contain foreign substances, there is no process prior to a pulverizing
work. However, since the waste hygiene product contains foreign substances such as refuses, the waste hygiene product
requires a process of removing or separating the foreign substances before the pulverizing work is performed. In this
case, the process of removing or separating the foreign substances employs a scheme based on water and a treatment
scheme in a dry state without water.
[0017] According to the scheme based on water in the process of removing or separating the foreign substances from
the waste hygiene product, the waste hygiene product is subject to absorption inhibition treatment so that SAP contained
in the waste hygiene product is prevented from absorbing water. In general, the absorption inhibition treatment is pref-
erably by processing an absorption inhibitor mixture to inhibit the absorbent property of the SAP including synthetic
resin-based materials such as starch-based materials, cellulose-based materials, polyacrylic acid salt-based materials,
polyvinyl alcohol-based materials, polyacrylamide-based materials, and polyoxyethylene-based materials. In this case,
although a typical absorption inhibitor mixture is generally used in an absorption inhibition treatment, the absorption
inhibitor mixture according to the present invention includes the mixture of water and bittern mixed at a predetermined
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ratio therebetween, or the mixture of 70-90 weight% of water and 30-10 weight% of calcium chloride.
[0018] In detail, regarding the absorption inhibitor having water and bittern mixed at a predetermined ratio in the
absorption inhibitor mixture, the bittern lowers the absorbent property of SAP having several hundred times greater than
the weight of the SAP, thereby inhibiting the SAP from absorbing the water mixed together with the waste hygiene
product. In addition, preferably, the salinity of the bittern is at least 20%. The ratio between water and the bittern can be
freely adjusted by those skilled in the art depending on the adjustment of the time for the absorption inhibition treatment
resulting from the ratio of the bittern serving as an absorption inhibitor.
[0019] Further, regarding the absorption inhibitor mixture having the water and calcium chloride mixed at a predeter-
mined ratio, the calcium chloride to decompose the SAP (which is polymer) into low molecular weight substances serves
as an absorption inhibitor to decompose a portion of the SAP contained in the waste hygiene product, so that the
absorbent property of the SAP can be lowered.
[0020] In this case, if the content of calcium chloride contained in the absorption inhibitor mixture is less than 10
weight%, absorption inhibition ability for the SAP is weakened, and the waste hygiene product absorbs an excessive
amount of water due to the SAP in the absorption inhibition treatment. If the content of calcium chloride contained in the
absorption inhibitor mixture is more than 30 weight%, the concentration of calcium chloride is excessively increased, so
that an excessive amount of calcium chloride is contained in a pulverized material after the pulverizing work of the waste
hygiene product. Accordingly, an absorption inhibitor mixture containing 70-90 weight% of water and 30-10 weight% of
calcium chloride is preferably used.
[0021] In addition, cleaning treatment is performed to clean the waste hygiene product after the absorption inhibition
treatment has been performed. The cleaning treatment is to dispose of solid sewage that may be attached to the waste
hygiene product. Conventional various cleaning treatments may be used if water is applied to the waste hygiene product
including absorption-inhibited SAP to remove the sewage. In addition, according to the determination of those skilled in
the art, the cleaning treatment may be performed before the absorption inhibition treatment is performed. Those skilled
in the art may naturally understand that the cleaning treatment is performed in a dry state without water if the cleaning
treatment is performed before the absorption inhibition treatment is performed. In addition, none of the cleaning treatment
and the absorption inhibition treatment may be performed in the case of the hygiene product, such as a defective hygiene
product, without solid sewage.
[0022] Then, after pulverizing the hygiene product in the form of fine fiber, the pulverized hygiene product is mixed
with additives and thermoplastic resin without an organic solvent or a foaming agent, the mixture is melted, and an
extrusion molding process is performed with respect to the melted mixture to manufacture the car interior sheet. Ac-
cordingly, the eco-friendly product can be manufactured.
[0023] In general, most foaming agents used in a car interior sheet employ petrochemicals, which are environmental
hazardous substances that cannot be recycled, as main source materials. The materials cannot be recycled, and elute
toxic materials by heat when the materials are combusted to contaminate soil or degrade water quality, thereby causing
environmental pollution. In addition, the car interior sheet generates a large amount of toxic chemical ingredients, which
cause harm to a human body, from a product in the manufacturing process to a complete product. Even if time elapses,
the toxic chemical ingredients are not removed, so that health problems may be caused to a worker or a user.
[0024] However, the SAP contained in the pulverized material of the hygiene product according to the present invention
includes a polymer having a 3-D network structure and multiple hydrophilic groups. Since the SAP, which is not dissolved
in water while absorbing a large amount of water, has a space in the 3-D network structure, the SAP makes an effect
of maintaining the thickness of the car interior sheet and of reducing the specific gravity of the SAP.
[0025] In addition, the SAP is called "SAM (Super Absorbency Material) or AGM (Absorbent Gel Material). The SAP
has a hydrophilic property in a network structure having a net form. Further, the SAP can absorb water in weight about
1000 times greater than that of the SAP. Once the SAP absorbs water, even if a pressure is applied to the water, the
SAP does not discharge the water. On the contrary, although pulp rapidly absorbs a large amount of water, if the pulp
absorbs a predetermined amount of water, the pulp discharges water by even a weak pressure.
[0026] In other words, according to the present invention, the car interior sheet is manufactured by using the mixture
of the pulp and the SAP. Accordingly, the car interior sheet absorbs moisture to remove moisture existing in the car in
summer since air contains a large amount of moisture. In winter, moisture absorbed in the SAP is evaporated into the
dry air through the pulp, so that the interior of the car can be moisturized.
[0027] Further, generally, the pulp constituting the pulverized material of the hygiene product according to the present
invention is natural pulp constituting the hygiene product. The pulp, which is the assembly of cellulose fibers obtained
from woods or other textile plants through a mechanical scheme, a chemical scheme, or other intermediate schemes,
instantaneously absorbs water and represents superior air permeability to evaporate water with superior evaporation
capacity. Accordingly, the pulp is preferably mixed with the SAP. Those skilled in the art may directly mix the natural
pulp with the SAP without pulverizing the hygiene product for use.
[0028] In this case, if the content of the pulverized material of the hygiene product contained in the base layer is less
than 30 weight%, the composition ratio between the pulp and the SAP has a slight value, so that the content of the
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thermoplastic resin is increased, so the car interior sheet, which is finally molded, is increased in moisture absorption
and a size change rate. If the content of the pulverized material of the hygiene product contained in the base layer is
more than 50 weight%, the thickness and the weight of the car interior sheet may be increased. Accordingly, the content
of the pulverized of the hygiene product may be in the range of 30-50 weight%.
[0029] Further, the car interior sheet according to the present invention further includes illite in the range of 1-5 weight%.
Preferably, the car interior sheet includes illite in the form of powders having an average particle size of 1000 meshes.
[0030] In general, the illite self-generates anions, and has superior absorption and decomposition properties for radi-
oactive matter, and superior absorption, deodorization, and decomposition properties for various heavy metals, and
toxic gases. In addition, the illite has a property of making cytostatic action with respect to bacteria and fungi to represent
superior sterilization and to remove bed smell, represents a superior thermal stability due to low thermal conductivity
resulting from heat storage and heat insulation, and has superior elasticity and a superior adhesive property without
being lumpy.
[0031] In other words, the car interior sheet manufactured by mixing illite powders can significantly maintain a proper
amount of moisture, and makes superior moisturizing action and a superior sun block effect, so that the interior of a
vehicle can be maintained under a fresh environment. In addition, the illite minimizes the deformation of the car interior
sheet by ultraviolet ray.
[0032] In this case, if the content of illite contained in the base layer is less than 1%, the composition ratio represents
a slight value, so that the moisture maintaining effect or the sun block effect is slightly made. If the content of the illite
contained in the base layer is more than 5 weight%, the contents of other composites are slight, so that the performance
of the car interior sheet may be degraded. Accordingly, the content of the illite is preferably in the range of 1 weight%
to 5 weight%.
[0033] According to the present invention, the additives include one of waxes, plasticizers, and cooking oils, and added
with the content of 5-15 weight%. The wax includes at least one of polyethylene (PE) wax, polypropylene (PP) wax,
amid wax, and Derurex wax and allows the base layer of the car interior sheet to represent superior lubricity in a solid
state. Accordingly, the surface layer can be easily attached to the base layer.
[0034] In addition, the wax preferably includes the PE wax, which is generally used, in order to reduce the manufacturing
cost. However, more preferably, the wax includes one of the PE wax or the Derurex wax or the mixture of the PE wax
and the Derurex wax.
[0035] In addition, the plasticizer according to the present invention includes at least dioctyl phthalate (DOP), diisononyl
phthalate (DINP), dioctyl adipate (DOA), trioctyl trimellitate (TOTM), and tricresyl phosphate (TCP). The plasticizer has
a property allowing PE, PP, and thermoplastic resin to be easily molded by applying flexibility and elasticity to the PE,
PP, and thermoplastic resin. Accordingly, the plasticizer preferably includes the mixture of at least two of the above
materials to represent superior heat resistance, volatility, stability, and flammability.
[0036] The cooking oil according to the present invention is used as a bonding agent and added to the mixture of the
synthetic resin and the pulp through a spraying scheme so that the synthetic resin can be effectively mixed with the pulp.
In addition, a plurality of cooking oils are provided at equal intervals along a transfer direction of the mixture, or uniformly
distributed and sprayed in a spiral direction at equal divided points of the circumference of a cylinder. Further, in order
to reduce the cost, waste cooking oil is preferably used.
[0037] If the content of the additives is less than 5 weight%, the lubricity of the surface is degraded, the molding is
difficult, and the mixture of the synthetic resin and the pulp cannot be effectively made. If the content of the additives is
more than 15 weight%, the content of other composites may be slight, and the performance of the car interior sheet may
be degraded. Accordingly, the content of the additives is preferably in the range of 5-15 weight%.
[0038] The thermoplastic resin includes at least one of poly vinyl chloride (PVC) resin, polystyrene (PS) resin, poly-
ethylene (PE) resin, polypropylene (PP) resin, acrylic resin, and polyamide resin. The thermoplastic resin is further added
to the PE and the PP of the pulverized material of the hygiene product, so that tensile strength or flexural rigidity of the
car interior sheet can be more enhanced.
[0039] Most preferably, the thermoplastic resin includes at least one of PE resin and PP resin the same as PE and
PP contained in the pulverized material of the hygiene product. Accordingly, the heterogeneity with the PE and the PP
contained in the pulverized material of the hygiene product can be reduced, so that the mixing can be easily achieved.
[0040] In this case, if the content of the thermoplastic resin contained in the base layer is less than 30 weight%, the
ratio of the pulverized material of the hygiene product is increased, so that the car interior sheet is increased in thickness
and weight. On the contrary, if the content of the thermoplastic resin contained in the base layer is more than 50 weight%,
the ratio of the pulverized material of the hygiene product is lowered, so that the composition ratio of the pulp and the
SAP represents a low value. Accordingly, the moisture absorption force of the car interior sheet, which is finally molded,
is degraded, and the size change of the car interior sheet is increased. Accordingly, the content of the thermoplastic
resin is preferably in the range of 30-50 weight%.
[0041] Therefore, according to the eco-friendly car interior sheet of the present invention, when the composites of the
pulverized material of the hygiene product, the additives, the thermoplastic resin, and the composites of the illite are
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mixed with each other, the pulp has the content of 9-17 weight%, the SAM has the content of 9-17 weight%, the
thermoplastic resin has the content of 46 weight%, the additives has the content of 5-15 weight%, and the illite has the
content of 1-5 weight%. In other words, when the pulp and the SAM are directly introduced without the pulverized material
of the hygiene product, the car interior sheet may be manufactured with composites having the above composition ratios.
[0042] A method of manufacturing the car interior sheet using the hygiene product according to the present invention
includes a step of classifying hygiene products having a pulp material including plastic and SAP into defective hygiene
products and waste hygiene products (S10),a step of crushing the hygiene products to predetermined size (S30), a step
of pulverizing the crushed hygiene products in the form of fiber by a pulverizer (S40), a step of transferring the pulverized
hygiene products, illite, additives, and thermoplastic resin to a screw conveyer while stirring and mixing the pulverized
hygiene products, illite, additives, and thermoplastic resin together (S50), a step of compressing the pulverized hygiene
products, illite, additives, and thermoplastic resin together by a compressor after the transferring and stirring step (S50)
has been performed (S60), a step of melting the materials compressed in the compressing step (S60) by a melting unit
and mixing the materials (S70), a step of primarily performing T-DIE extrusion-molding with respect to the mixture melted
in the melting step (S70) after putting the mixture in an extruder (S80), a step of performing secondary molding of forming
a base layer of the car interior sheet by pressing the primarily-molded material after passing the primarily-molded material
through a calender (S90), and a step of thermally bonding a surface layer onto both surfaces of the molded base layer
and cutting the result (S100).
[0043] The method of manufacturing the car interior sheet using the hygiene product according to the present invention
further includes a neutralizing step of performing the absorption inhibition treatment with respect to the waste hygiene
products classified in the classifying step (S10) and cleaning the waste hygiene products before the pulverizing step
(S30) is performed (S20)
[0044] In detail, according to the classifying step (S10), hygiene products having a pulp material including plastic and
SAP are classified into defective hygiene products and waste hygiene products. In the classifying step (S10), although
the defective hygiene products and the waste hygiene products are separately collected, foreign substances are removed
from the waste hygiene products having foreign substances after being used.
[0045] In other words, in the classifying step (S10), the classified defective hygiene products are instantly crushed
without removing foreign substances from the defective hygiene products, and the waste hygiene products must be
crushed after foreign substances such as sewages have been removed from the waste hygiene products. Accordingly,
the hygiene products can be recycled after the hygiene products undergoes the neutralizing step (S20), that is, the step
of removing foreign substances from the waste hygiene products.
[0046] Next, according to the neutralizing step (S20), it is most preferably that the foreign substances are removed
from the waste hygiene products in a dry state without water. In the case of the waste hygiene products, the foreign
substances of which are not removed in the dry state, an absorption inhibitor mixture is applied to the waste hygiene
products to perform the absorption inhibition treatment for the waste hygiene products in order to prevent SAP contained
in the waste hygiene products from absorbing water. Thereafter, water is applied to the waste hygiene products including
absorption-inhibited SAP so that sewages are removed from the waste hygiene products.
[0047] In this case, a typical absorption inhibitor mixture may be used in the absorption inhibition treatment. Preferably,
the absorption inhibitor mixture according to the present invention having the mixture of water and bittern mixed at a
predetermined ratio therebetween, or an absorption inhibitor having the mixture of 70-90 weight% of water and 30-10
weight% of calcium chloride may be used. The details thereof has been described and thus will be omitted.
[0048] Thereafter, according to the crushing step (S30), hygiene products such as tissues, diapers, or sanitary pads
including wet-strength paper made of pulp including plastic or SAP are crushed to predetermined size. The hygiene
products are introduced into a hopper or an inlet of a crusher having a crushing impeller having predetermined rotational
force and crushed. In this case, the size is a size allowing the crusher to easily crush the hygiene products in the form
of fiber, and may be naturally set according to the determination of those skilled in the art.
[0049] Then, according to the crushing step (S40) of the present invention, fragments crushed from the crusher are
transferred to the conveyer, introduced into the pulverizer, and pulverized in the form of fiber so that the pulverized
materials are easily stirred and mixed together with illite, additives, and thermoplastic resin. In this case, naturally, the
fragments are pulverized to the size to facilitate the mixing. In addition, pulverized materials, which does not pass through
a punching plate when the pulverized materials are transferred, are retrieved and introduced into the pulverizer. The
above processes are repeated, so that waste materials may be minimized, and the hygiene products can be pulverized
to the size to facilitate the mixing and stirring.
[0050] Subsequently, according to the stirring and transferring step (S50) of the present invention, the pulverized
material pulverized in the form of fiber, illite, additives, and thermoplastic resin are transferred to the screw conveyer,
stirred, and mixed. The pulverized material, which has passed through the punching plate, is stirred and mixed with illite,
the additives, and the thermoplastic resin, which are sprayed, and the result is transferred to a compressor.
[0051] In this case, the additive is preferably sprayed in size of a solution or a small particle. In addition, the thermoplastic
resin and illite are preferably sprayed in the form of stand fiber or in the form of fiber of the pulverized material of the
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hygiene product. In addition, illite, an additive, and thermoplastic resin are added through a spray scheme. Further, a
plurality of illites, additives, and thermoplastic resins are provided at equal intervals along a transfer direction of the
mixture, or uniformly distributed and sprayed in a spiral direction at equal divided points of the circumference of a cylinder.
In addition, it is natural that additives and thermoplastic resins are uniformly sprayed at positions offset from each other.
[0052] Then, according to the compressing step (S60) of the present invention, after the pulverized material of the
hygiene product, the additive, and the thermoplastic resin are mixed and stirred together, the pulverized material of the
hygiene product, the additive, and the thermoplastic resin are transferred to the compressor through the screw conveyer
and compressed to predetermined size. The composites of the base layer of the car interior sheet are stirred and mixed
together so that the composites are not separated from each other due to specific gravity or density, but maintained in
a mixed state. Accordingly, the melting work in the melting unit, which is described later, can be easily performed.
[0053] Thereafter, according to the melting step (step S70) of the present invention, the materials compressed to
predetermined size in the compressing step (S60) are introduced into a melting unit and melted. The pulverized material,
the additive, and the thermoplastic resin can be easily combined with each other.
[0054] Thereafter, according to the primary molding step (step S80), the mixture melted in the melting step (step S50)
is put into the extruder, and the T-DIE extrusion molding is performed with respect to the mixture. The melted mixture
is put into the extruder and extruded. Then, the result is overlaid on a member such as a plastic film, a metal film, or a
cellophane, and pressed and cooled between a cooling roll and a pressing roll, so that the result and the member are
fixed to each other. In this case, a worker may naturally select the T-DIE from among conventional T-DIEs to prevent
the characteristic of the primary molding material from being changed depending to the temperature variation of the
melted resin and to adjust the thickness of the primary molding material.
[0055] Next, according to the secondary molding step (S90) of the present invention, the base layer of the car interior
sheet is formed by pressing the primarily-molded material after passing the primarily-molded material through a calender.
The extruded material, which is primarily molded, is pressed while passing through the calender assembled with a cast
iron roll mounted in parallel thereto, so that significantly thin sheets having a constant thickness can be continuously
molded at a high speed. In other words, the thin sheet having a constant thickness is molded, thereby obtaining a molded
product having the minimized thickness and dimensional change of the base layer provided in the car interior sheet. In
this case, it is natural that a worker select and use one among typical calenders.
[0056] Next, according to the cutting step (S100), the surface layer is thermally bonded to both surfaces of the molded
base layer, and the result is cut to the shape and size according to the type of the car interior sheet. The used surface
layer preferably includes one of a polyvinylchloride (PVC) film, polyethlene foam, and nonwoven paper. According to
the present invention, the surface layer preferably includes nonwoven paper. Accordingly, the car interior sheet according
to the present invention containing the pulp and the SAP absorbs moisture and the surface area of the car interior sheet
is widened, so that the foreign substances can be easily discharged.
[0057] Hereinafter, exemplary embodiments for a method of fabricating the car interior sheet by using the hygiene
product according to the present invention will be described, and tables of tests on the thickness, the weight, the tensile
strength, and the impact resistance of the car interior sheet fabricated according to the embodiment will be shown.

Embodiment 1

[0058]

1. Diapers determined as being defected in the manufacturing of the diapers are collected and crushed to prede-
termined size.
2. The crushed fragments are introduced into the pulverizer, and pulverized in the form of fiber. The pulverized
material, which has passed through the punching plate, is transferred to the screw conveyer and stirred and mixed
together with illite, wax, DOP, and PE and PP resins while being transferred to the compressor. In this case,
composites including 30-50 weight% of the pulverized material, 5-15 weight% of additives, 30-50 weight% of PE
and PP resins, and 1-5 weight% are mixed with each other.
3. The composites transferred to the compressor are compressed to predetermined size, transferred into the melting
unit, and melted for the mixing thereof.
4. The melted mixture is put into the extruder and extruded by using a T-DIE to perform a primary-molding process.
The molded material subject to the primary-molding process is pressed while passing through the calneder, so that
the base layer of the car interior sheet is formed.
5. The nonwoven fabric is attached to both sides of the base layer through the thermal bonding and cut according
to shapes and sizes.
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Embodiment 2

[0059]

1. After collecting used diapers that have been discarded, the used diapers are subject to the absorption inhibition
treatment and cleaned. In this case, when the diapers are cleansed by using water, the diapers are dried and crushed
to predetermined size.
2. The crushed fragments are introduced into the pulverizer, and pulverized in the form of fiber. The pulverized
material, which has passed through the punching plate, is transferred to the screw conveyer and stirred and mixed
together with illite, wax, DOP, and PE and PP resins while being transferred to the compressor. In this case,
composites including 30-50 weight% of the pulverized material, 5-15 weight% of additives, 30-50 weight% of PE
and PP resins, and 1-5 weight% are mixed with each other.
3. The composites transferred to the compressor are compressed to predetermined size, transferred into the melting
unit, and melted for the mixing thereof.
4. The melted mixture is put into the extruder and extruded by using a T-DIE to perform a primary-molding process.
The molded material subject to the primary-molding process is pressed while passing through the calneder, so that
the base layer of the car interior sheet is formed.
5. The nonwoven fabric is attached to both sides of the base layer through the thermal bonding and cut according
to shapes and sizes.

[Table 1]

- Test Agency: FITI Testing & Research Institute

- Test method: in compliance with Internal Standard of HYUNDAI MOTOR COMPANY

Test Results

Test Item Method Test Result Test Standards

TYPE A TYPE B

1 Thickness MS361-15 2.39 MM according to drawing specifications

2 Specific gravity MS361-15 1.06 0.7460.03 0.8360.03

3 Tensile strength MS361-15 state MD: 6.9Mpa MD:at least 42.6 
MPa

MD: at least 
48.0 MPa

AMD:6.1Mpa AMD:at leas 23.0 
MPa

AMD:at least 
32.8 MPa

moisture 
tolerance

MD: 6.7Mpa MD:at least 39.7 
Mpa

MD: at least 
41.7 MPa

AMD:6.1Mpa AMD:at leas 22.5 
MPa

AMD:31.4 MPa

Elongation percentage MS361-15 state MD:2.0% MD: at least 5%
AMD:1.8% AMD: at least 5%

moisture 
tolerance

MD:2.0% MD: at least 5%

AMD:2.1% AMD: at least 5%

4 Flexural strength MS361-15 state MD:4.9MPa MD:at least 34.8 
MPa

MD: at least 43. 
6 MPa

AMD:2.7MPa AMD:at leas 21.1 
MPa

AMD:37.7 MPa

moisture 
tolerance

MD:4.7MPa MD:at least 25.0 
MPa

MD: at least 
34.8 Mpa

AMD:2.6MPa AMD:at leas 
22.5Mpa

AMD:30.4 Mpa

5 VICAT MS361-15 129°C at least 166 °C
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[Results]

[0060] As shown in Table 1, the car interior sheet according to the present invention manufactured in Embodiments
1 and 2 has a thin thickness and less specific gravity and represents superior tensile strength, elongation percentage,
flexural strength, VICAT, dimensional change, impact, absorption, and immersion. In addition, the car interior sheet
represents low combustibility without flame retardant resin and four heavy metals (lead, mercury, cadmium, and hex-
avalent chromium), which are environmental hazardous substances, are not generated from the car interior sheet.
[0061] Although the present invention has been described by making reference to the embodiments and accompanying
drawings, it should be understood that the present invention is not limited to the embodiments.
[0062] Accordingly, those skilled in the art should understand the scope of the present invention as defined in the
following claims.

Claims

1. A car interior sheet manufactured by using a hygiene product, the car interior sheet comprising:

a base layer; and
surface layers attached to both surfaces of the base layer,
wherein the base layer includes 30-50 weight% of a pulverized material of the hygiene product, 5-15 weight%
of additives, and 30-50 weight% of the thermoplastic resin, and 1-5 weight% of illite,

(continued)

- Test Agency: FITI Testing & Research Institute

- Test method: in compliance with Internal Standard of HYUNDAI MOTOR COMPANY

Test Results

Test Item Method Test Result Test Standards

TYPE A TYPE B

6 Dimensional change MS361-15 heat 
resitant

MD: -0.1 5% MD: 6 3%

AMD: -00.1% AMD: 63%

moisture 
tolerance

MD: -0.1%

AMD: -0.2%

7 Impact Resistance MS361-15 high 
temp.

No cracks None must be cracked

low temp. No cracks

8 Absorption MS361-15 17.7% at most 25 % at most 20%

9 Immersion MS361-15 1.5 at least 10%

10 Combustibility MS300-08 standard mitigation (see 
attachments)

80 mm/min, or 50 mm or more must be 
not combusted and extinguished.

11 Smell MS300-34 dry: 3.0 grades at least 3 grades (1-3 grades)
wet: 2.0 grades

12 Environment 
hazardous substances

MS201-02 Pb not detected Pb: 900 mg/kg or less

Hg not detected

Cd not detected Hg: 900 mg/kg or less

Cr (VI) not detected
Cd: 90 mg/kg or less
Cr(VI): 900 mg/kg or less
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the pulverized material of the hygiene product includes 20-35 weight part of pulp, 20-35 weight parts of super
absorbent polymer (SAP), and 30-35 weight parts of PP and PE based on 100 weight parts of the pulverized
material of the hygiene product,
the illite has an average particle size of 1000 meshes, and
the additives include one of a wax, a plasticizer, and a cooking oil.

2. The car interior sheet of claim 1, wherein the thermoplastic resin includes at least one of poly vinyl chloride (PVC)
resin, polystyrene (PS) resin, polyethylene (PE) resin, polypropylene (PP) resin, acrylic resin, and polyamide resin.

3. The car interior sheet of claim 1, wherein the wax includes at least one of polyethylene (PE) wax, polypropylene
(PP) wax, amid wax, and Derurex wax.

4. The car interior sheet of claim 1, wherein the plasticizer includes one of dioctyl phthalate (DOP), diisononyl phthalate
(DINP), dioctyl adipate (DOA), trioctyl trimellitate (TOTM), and tricresyl phosphate (TCP).

5. A method of manufacturing a car interior sheet by using a hygiene product, the method comprising:

classifying hygiene products having a pulp material including plastic and super absorbent polymer (SAP) into
a defective hygiene product and a waste hygiene product;
neutralizing the waste hygiene product by performing an absorption inhibition treatment for the waste hygiene
product and cleaning the waste hygiene product;
crushing the hygiene product to predetermined size;
pulverizing the crushed hygiene product in a form of fiber by a pulverizer;
transferring the pulverized hygiene product, illite powders, additives, and thermoplastic resin together to a screw
conveyer while stirring and mixing the pulverized hygiene product, the illite powders, the additives, and the
thermoplastic resin together; and
compressing the pulverized hygiene product, the illite powders, the additives, and the thermoplastic resin by a
compressor after the transferring, stirring, and mixing of the pulverized hygiene product, illite powders, additives,
and thermoplastic resin;
melting the materials, which has been compressed, by a melting unit and mixing the materials;
primarily extrusion-molding the melted mixture by using a T-DIE extruder;
performing a secondary molding process of forming a base layer of the car interior sheet by pressing the
primarily-molded material after passing the primarily-molded material through a calendar; and
thermally bonding a surface layer onto both surfaces of the molded base layer and cutting the result.

Patentansprüche

1. Autoinnenverkleidung, hergestellt unter Verwendung eines Hygieneprodukts, wobei die Autoinnenverkleidung um-
fasst:

eine Grundschicht; und
Oberflächenschichten, die an beiden Flächen der Grundschicht befestigt sind;
wobei die Grundschicht 30 bis 50 Gew.-% eines pulverisierten Materials des Hygieneprodukts, 5 bis 15 Gew.-
% Additive und 30 bis 50 Gew.-% des thermoplastischen Harzes sowie 1 bis 5 Gew.-% Illit umfasst;
das pulverisierte Material des Hygieneprodukts 20 bis 35 Gewichtsteile Zellstoff, 20 bis 35 Gewichtsteile Su-
perabsorber-Polymer (SAP) und 30 bis 35 Gewichtsteile PP und PE umfasst, bezogen auf 100 Gewichtsteile
des pulverisierten Materials des Hygieneprodukts;
der Illit eine mittlere Teilchengröße von 1000 mesh aufweist; und
die Additive ein Wachs, einen Weichmacher oder ein Speiseöl umfassen.

2. Autoinnenverkleidung gemäß Anspruch 1, wobei das thermoplastische Harz wenigstens eines aus Polyvinylchlo-
rid(PVC)-Harz, Polystyrol(PS)-Harz, Polyethylen(PE)-Harz, Polypropylen(PP)-Harz, Acrylharz und Polyamidharz
umfasst.

3. Autoinnenverkleidung gemäß Anspruch 1, wobei das Wachs wenigstens eines aus Polyethylen(PE)-Wachs, Poly-
propylen(PP)-Wachs, Amidwachs und Deurex-Wachs umfasst.
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4. Autoinnenverkleidung gemäß Anspruch 1, wobei der Weichmacher einen aus Dioctylphthalat (DOP), Diisononylph-
thalat (DINP), Dioctyladipat (DOA), Trioctyltrimellitat (TOTM) und Trikresylphosphat (TCP) umfasst.

5. Verfahren zur Herstellung einer Autoinnenverkleidung unter Verwendung eines Hygieneprodukts, wobei das Ver-
fahren umfasst:

Sortieren von Hygieneprodukten, die ein Zellstoffmaterial aufweisen, das einen Kunststoff und ein Superabsor-
ber-Polymer (SAP) umfasst, in ein mangelhaftes Hygieneprodukt und ein Abfall-Hygieneprodukt;
Neutralisieren des Abfall-Hygieneprodukts durch Durchführen einer Absorptionshemmungsbehandlung für das
Abfall-Hygieneprodukt und Reinigen des Abfall-Hygieneprodukts;
Zerkleinern des Hygieneprodukts bis zu einer vorbestimmten Größe;
Pulverisieren des zerkleinerten Hygieneprodukts in eine Faserform durch einen Pulverisator;
Überführen des pulverisierten Hygieneprodukts, von Illitpulvern, Additiven und eines thermoplastischen Harzes
zusammen in einen Schneckenförderer, während das pulverisierte Hygieneprodukt, die Illitpulver, die Additive
und das thermoplastische Harz miteinander gerührt und gemischt werden; und
Komprimieren des pulverisierten Hygieneprodukts, der Illitpulver, der Additive und des thermoplastischen Har-
zes durch einen Kompressor nach dem Überführen, Rühren und Mischen des pulverisierten Hygieneprodukts,
der Illitpulver, der Additive und des thermoplastischen Harzes;
Schmelzen der komprimierten Materialien durch eine Schmelzeinheit und
Mischen der Materialien;
primäres Extrusionsformen des geschmolzenen Gemischs unter Verwendung eines Breitschlitzdüsenextruders;
Durchführen eines sekundären Formvorgangs zur Bildung einer Grundschicht der Autoinnenverkleidung durch
Pressen des primär geformten Materials nach Durchleiten des primär geformten Materials durch einen Kalander;
und
thermisches Schweißen einer Oberflächenschicht auf beide Flächen der geformten Grundschicht und Schnei-
den des Ergebnisses.

Revendications

1. Panneau de voiture intérieur préparé en utilisant un produit d’hygiène, le panneau de voiture intérieur comprenant :

une couche de base, et
des couches de surface fixées aux deux faces de la couche de base,
dans lequel la couche de base comprend 30-50 % en poids d’un matériau pulvérisé du produit d’hygiène, 5-15
% en poids d’additifs, et 30-50 % en poids de la résine thermoplastique, et 1-5 % en poids d’illite,
le matériau pulvérisé du produit d’hygiène comprend 20-35 parties en poids de pâte à papier, 20-35 parties en
poids de polymère super absorbant (PSA), et 30-35 parties en poids de PP et de PE, par rapport à 100 parties
en poids du matériau pulvérisé du produit d’hygiène,
l’illite présente une dimension moyenne des particules de 1000 mailles, et
les additifs comprennent l’un choisi parmi une cire, un plastifiant et une huile alimentaire.

2. Panneau de voiture intérieur selon la revendication 1, dans lequel la résine thermoplastique comprend au moins
une choisie parmi une résine de chlorure de polyvinyle (PVC), une résine de polystyrène (PS), une résine de
polyéthylène (PE), une résine de polypropylène (PP), une résine acrylique, et une résine de polyamide.

3. Panneau de voiture intérieur selon la revendication 1, dans lequel la cire comprend au moins une choisie parmi une
cire de polyéthylène (PE), une cire de polypropylène (PP), une cire d’amide, et une cire Deurex.

4. Panneau de voiture intérieur selon la revendication 1, dans lequel le plastifiant comprend l’un choisi parmi le phtalate
de dioctyle (DOP), le phtalate de diisononyle (DINP), l’adipate de dioctyle (DOA), le trimellitate de trioctyle (TOTM),
et le phosphate de tricrésyle (TCP).

5. Procédé de fabrication d’un panneau de voiture intérieur en utilisant un produit d’hygiène, le procédé comprenant
les étapes consistant à :

classer des produits d’hygiène ayant un matériau de pâte à papier comprenant un plastique et un polymère
super absorbant (PSA) en un produit d’hygiène défectueux et un produit d’hygiène de déchet,
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neutraliser le produit d’hygiène de déchet en réalisant un traitement d’inhibition d’absorption pour le produit
d’hygiène de déchet, et nettoyer le produit d’hygiène de déchet,
concasser le produit d’hygiène jusqu’à une taille prédéterminée,
pulvériser le produit d’hygiène concassé en une forme de fibre au moyen d’un pulvérisateur,
transférer le produit d’hygiène pulvérisé, des poudres d’illite, des additifs et une résine thermoplastique ensemble
à un convoyeur à vis tout en agitant et mélangeant le produit d’hygiène pulvérisé, les poudres d’illite, les additifs
et la résine thermoplastique ensemble, et
comprimer le produit d’hygiène pulvérisé, les poudres d’illite, les additifs et la résine thermoplastique au moyen
d’un compresseur après lesdites étapes consistant à transférer, agiter et mélanger le produit d’hygiène pulvérisé,
les poudres d’illite, les additifs et la résine thermoplastique,
fondre les matériaux, qui ont été comprimés, au moyen d’une unité de fusion, et mélanger les matériaux,
mouler primairement par extrusion le mélange fondu en utilisant une extrudeuse à filière plate,
réaliser un procédé de moulage secondaire consistant à former une couche de base dudit panneau de voiture
intérieur en pressant le matériau moulé primairement après passage du matériau moulé primairement à travers
une calandre, et
lier thermiquement une couche de surface sur les deux faces de la couche de base moulée, et couper le résultat.
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