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A mobile terminal case and a method of manufacturing the 
same are provided. The mobile terminal case includes a 
three-dimensional curved body or plane shape having a 
circumferential edge lower than its center and formed from 
a fiber reinforced composite material; and a gradation paint 
layer formed at an outer surface of the body formed from 
fiber reinforced composite material. 
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FIG 4 
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FIG. 6 
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FIG 9 
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FIG 11 
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MOBILE TERMINAL CASE AND METHOD 
OF MANUFACTURING THE SAME 

PRIORITY 

This application claims priority under 35 U.S.C. S 119(a) 
to a Korean patent application filed on Oct. 5, 2012 in the 
Korean Intellectual Property Office and assigned Serial No. 
10-2012-01 10426, the contents of which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a mobile ter 

minal case and a method of manufacturing the same, and 
more particularly, to a mobile terminal case and method of 
manufacturing that provides an enhanced external appear 
ance and solidity through various Surface treatment methods 
of a mobile terminal case made of a fiber reinforced com 
posite material. 

2. Description of the Related Art 
In general, a mobile terminal is an electronic device which 

a user can carry and perform wireless communication with 
another party. The trends in mobile terminals are towards 
Smaller sizes, Smaller thicknesses, and lighter weights in 
consideration of portability and advances in the performance 
of multimedia functions. 

In modern Society, mobile terminals are very important 
and widely used. Further, a mobile terminal represents the 
individuality of its user. 

In the past, mobile terminals have been designed in 
consideration of only a model and a shape thereof, but 
nowadays, fashion, individuality, living level, elegance, and 
employment characteristics of the consumer are all factors in 
selecting a design of the mobile terminal. 

Further, consumers purchase mobile terminals consider 
ing the functions and characteristics as well as the shape of 
the mobile terminal. 

In response to customer preference, mobile terminal cases 
have been provided in various designs usually as an injec 
tion molding product. 

However, most injection molding products have been 
designed giving importance to the shape and the pattern of 
the product, thereby requiring, in terms of design develop 
ment, additional actions after the injection molding product 
is produced, such as screen printing a pattern or transferring 
a pattern using transfer paper. 

However, when a pattern is formed in a case using screen 
printing or transfer paper, a form thereof is coarse, and over 
time, gloss and color fade and thus decoration should be 
newly performed, i.e., the life-span of Such design elements 
is limited. 

Therefore, in order to respond to customer demand, a 
mobile terminal case and a method of manufacturing the 
same are needed that provide rigidity and an enhanced 
external appearance to a mobile terminal while using a 
unique material. 

SUMMARY OF THE INVENTION 

The present invention has been made to address at least 
the above problems and disadvantages, and to provide at 
least the advantages described below. Accordingly, an aspect 
of the present invention provides a mobile terminal case and 
a method of manufacturing the same which provides indi 
viduality and beauty of design by producing a hairline 
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2 
pattern in the external Surface of a mobile terminal case 
while it is being formed by injection molding of a fiber 
reinforced composite material. 

Another aspect of the present invention provides a mobile 
terminal case and a method of manufacturing the same that 
provides individuality and beauty of design by preventing 
internal parts from being shown, i.e., by hiding internal parts 
while expressing a textile fabric impression in the external 
Surface of the mobile terminal case through gradation paint 
processing. 

In accordance with one aspect of the present invention, a 
mobile terminal case includes a three-dimensional curved 
body having an outer edge with a circumferential edge lower 
than a center and formed from a fiber reinforced composite 
material; and a gradation paint layer formed on the outer 
surface of the three-dimensional curved body formed from 
the fiber reinforced composite material. 

In accordance with another aspect of the present inven 
tion, a mobile terminal case includes an outer Surface formed 
from a fiber reinforced composite material and having a 
hairline pattern formed thereon; and a gradation paint layer 
formed on the outer surface and internal portions of the 
mobile terminal case where parts of a mobile terminal are 
mounted, where the gradation paint layer has a different 
level of transparency on the internal portions of the mobile 
terminal case where the parts of the mobile terminal are 
mounted. 

In accordance with another aspect of the present inven 
tion, a mobile terminal case includes a three-dimensional 
curved body having a circumferential edge lower than a 
center, where the body is formed from a fiber reinforced 
composite material; and an outer Surface of the body having 
a hairline pattern formed therein. 

In accordance with another aspect of the present inven 
tion, a method of manufacturing a mobile terminal case 
includes loading a fiber reinforced composite material on an 
injection mold having a hairline pattern on an internal wall; 
forming the hairline pattern on an outer surface of the fiber 
reinforced composite material by compressing the fiber 
reinforced composite material against on the injection mold; 
unmolding the fiber reinforced composite material in which 
the hairline pattern is formed; and forming a gradation paint 
layer at the outer surface of the fiber reinforced composite 
material having the hairline pattern. 

In accordance with another aspect of the present inven 
tion, a method of manufacturing a mobile terminal case 
includes loading a mold release film in which a hairline 
pattern is formed on an injection mold; loading a fiber 
reinforced composite material on the mold release film; 
forming the hairline pattern of the mold release film at an 
outer surface of the fiber reinforced composite material by 
compressing the mold release film and the fiber reinforced 
composite material loaded on the injection mold; unmolding 
the fiber reinforced composite material in which the hairline 
is formed; and forming a gradation paint layer at the outer 
surface of the fiber reinforced composite material on which 
the hairline pattern is formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the present inven 
tion will be more apparent from the following detailed 
description in conjunction with the accompanying drawings, 
in which: 

FIG. 1 is a perspective view illustrating a mobile terminal 
case formed with a fiber reinforced composite material in 
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which a hairline pattern is engraved according to an embodi 
ment of the present invention; 

FIG. 2 is a diagram illustrating various patterns which can 
beformed on the fiber reinforced composite material of FIG. 
1 according to embodiments of the present invention; 

FIG. 3 is a perspective view illustrating a portion of a 
process of forming a predetermined pattern in the outer 
Surface of a mobile terminal case using an injection mold in 
which the predetermined pattern is engraved according to an 
embodiment of the present invention: 

FIG. 4 is a perspective view illustrating a process of 
compressing fiber reinforced composite material by the 
injection mold of FIG.3 according to an embodiment of the 
present invention; 

FIG. 5 is a perspective view illustrating a portion of a 
process of forming a predetermined pattern on the outer 
Surface of a mobile terminal case using an injection mold 
and a mold release film in which a predetermined pattern is 
engraved according to an embodiment of the present inven 
tion; 

FIG. 6 is a diagram illustrating a chamber for shaping a 
mobile terminal case by injection molding: 

FIG. 7 is a perspective view illustrating a mobile terminal 
case with a gradation paint layer in its external Surface 
according to an embodiment of the present invention; 

FIG. 8 is a cross-sectional view illustrating an external 
surface of a mobile terminal case and a structure by which 
the mobile terminal case can be fastened to internal parts 
according to an embodiment of the present invention; 

FIG. 9 is a cross-sectional view illustrating a paint layer 
of a predetermined thickness formed on the external surface 
of a mobile terminal case according to an embodiment of the 
present invention; 

FIG. 10 is a diagram illustrating a spray process for 
forming a gradation paint layer on the external Surface of a 
mobile terminal case according to an embodiment of the 
present invention; and 

FIGS. 11 and 12 are flowcharts illustrating a method of 
manufacturing a mobile terminal case according to embodi 
ments of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE PRESENT INVENTION 

Hereinafter, embodiments of the present invention are 
described in detail with reference to the accompanying 
drawings. The same reference numbers are used throughout 
the drawings to refer to the same or like parts. The views in 
the drawings are schematic views only, and are not intended 
to be to scale or correctly proportioned. Detailed descrip 
tions of well-known functions and structures are omitted to 
avoid obscuring the Subject matter of the present invention. 

In the present invention, a mobile terminal may be any 
portable electronic device with a touch screen, such as a 
mobile phone, Smart phone, tablet personal computer (PC), 
and laptop PC. In the present invention, an accessory 
indicates an accessory of the mobile terminal that can be 
separated from the mobile terminal and may be, for 
example, a pen, headphone, and keypad for touching a touch 
SCC. 

A mobile terminal according to an embodiment of the 
present invention may be a tablet PC, mobile communica 
tion terminal, mobile phone, Personal Digital Assistant 
(PDA), smart phone, International Mobile Telecommunica 
tion 2000 (IMT-2000) terminal, Code Division Multiple 
Access (CDMA) terminal, Wideband Code Division Mul 
tiple Access (WCDMA) terminal, Global System for Mobile 
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4 
communication (GSM) terminal, General Packet Radio Ser 
vice (GPRS) terminal, Enhanced Data GSM Environment 
(EDGE) terminal, Universal Mobile Telecommunication 
Service (UMTS) terminal, digital broadcasting terminal, and 
an Automated Teller Machine (ATM). 

FIG. 1 is a perspective view illustrating a mobile terminal 
case formed with a fiber reinforced composite material in 
which a hairline is engraved according to an embodiment of 
the present invention. 

Referring to FIG. 1, a mobile terminal case 1 is formed as 
a bar type mobile terminal. However, a mobile terminal case 
according to embodiments of the present invention is not 
limited thereto and can be applied to various structures of 
mobile terminal cases including a slide type, folder type, 
Swing type, and Swivel type. 

Further, the mobile terminal case 1 may be a casing, 
housing, and cover forming an external appearance of the 
mobile terminal. Embodiments of the present invention may 
be applied to both the front case which covers the front 
surface of the mobile terminal and the rear case 10 which 
covers the rear surface thereof; however, only a structure of 
the rear case 10 is described herein in detail. 
The mobile terminal case 1 may be formed by injecting a 

synthetic resin or may be made of a metal material, for 
example stainless steel (SUS) or titanium (Ti). 

In the present embodiment, the mobile terminal case 1 is 
produced using Glass Fiber Reinforced Plastic (GFRP), 
which is a kind of a fiber reinforced composite material. 
More particularly, GFRP is a kind of prepreg, a fiber 
reinforced composite material produced by mixing unsatu 
rated polyester, epoxy resin, and poly amide resin of a 
uniform content in a high elastic reinforced material of a 
glass fiber, carbon fiber, Kevlar fiber. For example, GFRP 
may be formed by coating an epoxy layer on glass fiber. The 
fiber reinforced composite material may be alternately 
stacked in a multi layer state. Such a fiber reinforced 
composite material is characterized by having strong elas 
ticity of high strength. 

In short, the fiber reinforced composite material may be 
formed with prepreg including at least one of carbon fiber 
reinforced plastic, aramid fiber (Kevlar) reinforced plastic, 
boron fiber reinforced plastic, and basalt fiber reinforced 
plastic. 

In the present embodiment, a predetermined pattern is 
formed in the outer surface of the mobile terminal case 1 
when the mobile terminal case is formed by performing 
injection molding of a fiber reinforced composite material. 
The predetermined pattern may be a hairline pattern. 
The hairline pattern may be scratches, unevenness, or 

predetermined grooves formed in the surface of a fiber 
reinforced composite material. 

Further, as shown in FIG. 2, the predetermined pattern 
may be a grid pattern (a), diagonal grid pattern (b), wave 
pattern (c), and/or hive pattern (d), and/or may be formed in 
various patterns such as an oblique pattern, polygonal pat 
tern, and/or a stripe pattern not shown in FIG. 2. 

In this way, in the present embodiment, by embodying a 
hairline pattern in the external surface of the mobile terminal 
while forming the injection molding product using a fiber 
reinforced composite material, individuality and beauty of 
design can be created. 

Hereinafter, a process of forming the mobile terminal case 
1 with the fiber reinforced composite material and forming 
a predetermined pattern in its external Surface is described in 
detail with reference to FIGS. 3 to 6. 

FIG. 3 is a perspective view illustrating a portion of a 
process of forming a predetermined pattern in the outer 
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Surface of a mobile terminal case using an injection mold in 
which a predetermined pattern is engraved according to an 
embodiment of the present invention, FIG. 4 is a perspective 
view illustrating a process of compressing a fiber reinforced 
composite material by the injection mold of FIG.3 accord 
ing to an embodiment of the present invention, FIG. 5 is a 
perspective view illustrating a portion of a process of 
forming a predetermined pattern in the outer Surface of a 
mobile terminal case using an injection mold with no 
engraved pattern and a mold release film in which a prede 
termined pattern is engraved according to an embodiment of 
the present invention, and FIG. 6 is a diagram illustrating a 
chamber for shaping a mobile terminal case according to an 
embodiment of the present invention. 

Referring to FIG. 3, in order to manufacture the mobile 
terminal case 1, an engraved core portion 32 is etched to a 
predetermined depth in a portion of an injection mold 30. 

That is, the injection mold 30 includes the engraved core 
portion 32 etched to a predetermined depth and a shape of 
the mobile terminal case 1 to be manufactured by shaping a 
fiber reinforced composite material with the injection mold 
3O. 
At the inside of the engraved core portion 32, a prede 

termined pattern may be engraved, and the predetermined 
pattern will be embodied in the external surface of the 
mobile terminal case 1. 
A predetermined pattern within the engraved core portion 

32 may be engraved using, for example, a laser or a grinding 
device at the inside surface of the engraved core portion 32 
and may be formed of thin grooves, Scratches, or unevenness 
according to the desired design shape. The predetermined 
pattern may be a hairline pattern, grid pattern, and/or weav 
ing pattern. 

Alternatively, the engraved core portion 32 may be 
engraved with at least one of various patterns such as the 
grid pattern in FIG. 2(a), the diagonal grid pattern in FIG. 
2(b), the wave pattern in FIG. 2(c), and/or the hive pattern 
in FIG. 2(d), and/or with an oblique pattern, polygonal 
pattern, and stripe pattern not shown. 
A fiber reinforced composite material 20 is loaded in a 

predetermined thickness on the injection mold 30 including 
the engraved core portion 32. The predetermined thickness 
of the fiber reinforced composite material 20 may be varied 
by Stacking, for example, a plurality of layers on the 
injection mold 30. 

In the present embodiment of the present invention, the 
portion to be the outer surface of the mobile terminal case 1 
is loaded to face the engraved core portion 32 and comes 
into close contact with the engraved core portion 32 and/or 
is compressed to the engraved core portion 32. 

For this, in the chamber shown in FIG. 6, having an 
environment of a predetermined high temperature and high 
pressure, the fiber reinforced composite material 20 is 
loaded on the injection mold 30 including the engraved core 
portion 32. Thereafter, the fiber reinforced composite mate 
rial 20 contacts the injection mold 30 closely and the fiber 
reinforced composite material 20 is compressed to the 
injection mold 30 including the engraved core portion 32. 

That is, by vacuum compressing in the sealed space of the 
chamber environment, the fiber reinforced composite mate 
rial 20 contacts the injection mold 30 closely and the fiber 
reinforced composite material 20 is compressed to the 
injection mold 30. 
The fiber reinforced composite material 20 forms a shape 

of the mobile terminal case 1 and may be provided in a 
three-dimensional curved surface form or plane form having 
a circumferential edge lower than the center. 
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6 
The fiber reinforced composite material 20 is formed in a 

shape of the mobile terminal case 1 by loading the fiber 
reinforced composite material 20 of an original form on the 
engraved core portion 32 and then compressing it to the 
engraved core portion 32. 
As shown in FIG. 4, by compressing the outer Surface of 

the fiber reinforced composite material 20 facing the 
engraved core portion 32, a predetermined engraved pattern 
engraved in the engraved core portion 32 may be formed at 
an outer surface of the fiber reinforced composite material 
20. Thereby, a predetermined pattern may be formed at an 
outer surface of the mobile terminal case 1. 
The mobile terminal case 1 shown in FIG. 1 is finally 

formed through a process including a process shown in 
FIGS. 3, 4, and 6. 

FIG. 5 is a perspective view illustrating a portion of a 
process of forming a predetermined pattern at an outer 
Surface of a mobile terminal case using an injection mold 
with no engraved pattern and a mold release film in which 
a predetermined pattern is engraved according to an embodi 
ment of the present invention. 

Referring to FIG. 5, when no pattern is formed in the 
injection mold 30 for forming the mobile terminal case 1, 
i.e., acore portion 34, a mold release film 40 in which a 
predetermined pattern is engraved may be used. 
The mold release film 40 in which a predetermined 

pattern is engraved is placed between the injection mold 30 
having no pattern in the core portion 34 and the fiber 
reinforced composite material 20 so as to come into close 
contact with the injection mold 30 later. 
A predetermined pattern may be engraved on the Surface 

of the mold release film 40 by, for example, one or more 
lasers or various grinding devices, and may thinly form 
grooves, Scratches or unevenness to correspond to a desired 
design shape. 
The predetermined pattern may be a hairline pattern, grid 

pattern, and weaving pattern. The hairline pattern may be a 
shape or design formed of scratches, unevenness, or grooves 
on the surface of the mold release film 40. 

Alternatively, the mold release film 40 may have at least 
one of various patterns such as the grid pattern in FIG. 2(a), 
the diagonal grid pattern in FIG. 2(b), the wave pattern in 
FIG. 2(c), and/or the hive pattern in FIG. 2(d), and/or an 
oblique pattern, polygonal pattern, and stripe pattern. 

For this purpose, in the chamber shown in FIG. 6, having 
an environment of a predetermined high temperature and 
high pressure, by vacuum compressing the space in which 
the fiber reinforced composite material 20 and the mold 
release film 40 are loaded on the injection mold 30, the fiber 
reinforced composite material 20 and the mold release film 
40 contact the injection mold 30 closely and then are 
compressed to the injection mold 30. 

Accordingly, the predetermined pattern engraved in the 
mold release film 40 is formed in the glass fiber reinforce 
ment plastic 20. 

Thus, a mobile terminal case according to an embodiment 
of the present invention may be formed through the process 
shown in FIGS. 5 and 6. 

Hereinafter, a structure and method for forming a grada 
tion paint layer on the external surface of a mobile terminal 
case according to an embodiment of the present invention 
are described with reference to FIGS. 7 to 10. 

FIG. 7 is a perspective view illustrating a mobile terminal 
case having a gradation paint layer on its external Surface in 
accordance with an embodiment of the present invention, 
FIG. 8 is a cross-sectional view illustrating an external 
Surface of a mobile terminal case and a structure in which 
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the mobile terminal case is fastened to internal parts accord 
ing to an embodiment of the present invention, FIG. 9 is a 
cross-sectional view illustrating a paint layer of a predeter 
mined thickness formed on the external surface of a mobile 
terminal case according to an embodiment of the present 
invention, and FIG. 10 is a diagram illustrating a spray 
process for forming a gradation paint layer on the external 
Surface of a mobile terminal case according to an embodi 
ment of the present invention. 
The mobile terminal case 1 shown in FIGS. 7 to 10 may 

be the mobile terminal case 1 formed with the fiber rein 
forced composite material described with reference to FIGS. 
1 to 6. 
By inserting a fiber reinforced composite material shaped 

in a three-dimensional curved surface form or plane shape 
into an injection mold and by performing plastic injection to 
an inside circumferential edge of the fiber reinforced com 
posite material, a mobile terminal case 1 suitable for the 
processes discussed with reference to FIGS. 7 through 10 is 
produced. 
The mobile terminal case 1 may be made of a fiber 

reinforced composite material Stacked in at least one layer. 
A plastic injection structure formed at a circumferential 

edge of the fiber reinforced composite material may be a 
fastening structure for enabling the mobile terminal case 1 to 
be fastened to the internal parts of the mobile terminal. That 
is, the structure may be a structure in which a plastic 
injection structure is overmolded at a circumferential edge 
(periphery) of the mobile terminal case 1. 
A fastening structure formed by the plastic injection may 

be housed at only an inside surface of the mobile terminal 
case 1 or may be housed to be exposed to the outside and the 
present invention is not limited to either embodiment. 

Referring to FIGS. 7 and 8, the mobile terminal case 1 
according to the present embodiment includes gradation 
paint layers 2 and 3 on its external Surface. 
The gradation paint layers 2 and 3 may be formed with 

different levels of transparency in different areas by adjust 
ing the paint level according to each area of the mobile 
terminal case 1. In this manner, the transparency of adjacent 
areas on the mobile terminal case 1 may be continuously 
changed. 

In this embodiment, gradation paint layers 2 and 3 are 
painted so that a circumferential edge portion of the mobile 
terminal case 1 is most opaque and a central portion of the 
mobile terminal case 1 is most transparent. 

Specifically, portions, except for a circumferential edge 
portion, of the mobile terminal case 1 may be translucently 
or transparently painted to show an outer Surface of a fiber 
reinforced composite material having a predetermined pat 
tern in a lower portion. Thereby, a predetermined pattern 
formed in the outer surface of the fiber reinforced composite 
material may be shown through the paint layers. 

Advancing from the outer edge to the inside of the mobile 
terminal case 1, the transparency of the gradation paint layer 
2 increases and thus a color of the gradation paint layer 3 
gradually becomes lighter. Advancing from the inside to the 
outer edge of the mobile terminal case 1, the transparency of 
the gradation paint layer 2 decreases and thus a color of the 
gradation paint layer 3 gradually becomes darker. 

Referring to FIG. 8, in order to prevent the fastening 
structure 4 for fastening the mobile terminal case 1 to the 
internal parts from being seen, a circumferential edge por 
tion of the mobile terminal case 1 may be painted to be 
opaque. That is, an upper portion of the fastening structure 
4 and an area of the mobile terminal case 1 adjacent to the 
fastening structure 4 are painted to be relatively opaque. 
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8 
Specifically, the paint layer simultaneously covers the 

mobile terminal case 1 and the fastening structure 4. 
In this manner, the fastening structure 4 of the mobile 

terminal case 1 may be hidden by the opaque paint layer. 
Therefore, the mobile terminal case according to the 

present embodiment presents a unique pattern in its external 
appearance by using a gradation paint process on an injec 
tion molded composite material product while also prevent 
ing its internal parts from being shown, i.e., the internal parts 
of the mobile terminal case are hidden while still providing 
originality of design and enhanced external appearance, 
thereby providing a unique design. 
The gradation paint layer may be formed with a spray 

construction method or may be formed with various known 
methods such as a mold construction method or a deposition 
construction method, as shown in FIG. 10. 
The color of the gradation paint layer is not limited to a 

specific color and may be set according to the manufactur 
er's needs and intentions for the injection molded product. 

FIG. 9 is a cross-sectional view illustrating a paint layer 
formed in a predetermined thickness on an external Surface 
of a mobile terminal case according to an embodiment of the 
present invention. 

Referring to FIG. 9, a gradation paint layer is formed in 
the plurality of layers stacked on the fiber reinforced com 
posite material 71 and internal parts 70. The gradation paint 
layer is formed within the plurality of layers that includes the 
primer application layer 72, translucent coating layer 73, 
gradation coating layer 74, and clear coating layer 75. 
By adjusting the transparency of the gradation coating 

layer 74, areas on the outer surface of the mobile terminal 
case can have different levels of transparency. According to 
the present embodiment of the present invention, the trans 
parency of the gradation coating layer 74 is adjusted by the 
process described in reference to FIG. 10. 

Referring to FIG. 10, when jig 60, having a three 
dimensional curved surface shape with a circumferential 
edge lower than the center, contacts the outer Surface of the 
mobile terminal case 1, only the center portion of the curved 
outer surface of the mobile terminal case 1 having the 
highest points comes into contact, and the remaining por 
tions of the outer surface do not come into contact with the 
jig 60 and are separated by a predetermined gap from the jig 
60. 
Under these conditions, when the paint is sprayed on the 

outer surface of the mobile terminal case 1, it does not coat 
the central portion of the curved surface because that central 
portion is in contact with the jig 60. Only the portions 
separated by a predetermined gap from the jig 60 are coated 
by the spray. 

Further, the quantity of coating by the spray decreases 
nearing the area where the outer Surface and the jig 60 are 
in contact, and increases at areas further from the area 
whether the outer surface and the jig 60 are in contact. 

Therefore, at an outer surface of the mobile terminal case 
1 adjacent to a curve point, transparency of the paint layer 
2 is high, and at an outer Surface of the mobile terminal case 
1 far from the curved point, transparency of the paint layer 
3 is low and thus the outer surface presents a dark color. 

Thereby, as a gradation paint process is performed, at an 
outer Surface of the mobile terminal case 1, a gradation paint 
layer having different transparency may be formed in each 
aca. 

FIG. 11 is a flowchart illustrating a method of manufac 
turing a mobile terminal case according to an embodiment of 
the present invention. 
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Referring to FIG. 11, a method of manufacturing a mobile 
terminal case according to an embodiment of the present 
invention includes step 710 of forming a hairline pattern in 
the internal wall of the injection mold 30, step 720 of loading 
a fiber reinforced composite material on the mold 30, step 
730 of compressing the hairline pattern to an outer surface 
of the fiber reinforced composite material 20, step 740 of 
unmolding the fiber reinforced composite material 20, and 
step 750 of forming a gradation paint layer on the fiber 
reinforced composite material 20 and internal parts 70. 

At step 710 of forming a hairline pattern in an internal 
wall of the injection mold, the injection mold 30 is engraved 
to a predetermined depth and shaped to form the mobile 
terminal case 1 with a fiber reinforced composite material 
20. 
By forming thin grooves, Scratches, or unevenness to 

correspond to a desired design shape using laser or a 
grinding device at an internal Surface of the injection mold, 
the predetermined pattern may be formed. 

At step 720 of loading a fiber reinforced composite 
material 20 on the mold 30, a fiber reinforced composite 
material 20 is loaded in at least one layer on the injection 
mold 30. 

At step 730 of compressing a hairline pattern to an outer 
surface of the fiber reinforced composite material 20 in a 
chamber environment of a predetermined high temperature 
and high pressure, the fiber reinforced composite material 
20, having been loaded on the injection mold 30, contacts 
and is compressed to the injection mold 30. 

That is, by vacuum compressing the sealed space in a 
predetermined chamber environment, the engraved hairline 
pattern contacts and is compressed to the outer surface of the 
fiber reinforced composite material 20 and thus the hairline 
pattern is formed at the outer surface of the fiber reinforced 
composite material 20. 

At step 740 of unmolding the fiber reinforced composite 
material 20, the fiber reinforced composite material 20 in 
which the hairline pattern has been formed at the outer 
surface is unmolded from the mold 30. 
At step 750 of forming a gradation paint layer on the fiber 

reinforced composite material 20 and internal parts 70, a 
gradation paint layer is simultaneously formed on the fiber 
reinforced composite material 20 and the internal parts 70. 

Here, the gradation paint layers 2 and 3 may be formed 
with different levels of transparency according to the area on 
the outer Surface of the mobile terminal case by adjusting a 
level of paint. In this manner, the transparency of adjacent 
areas on the mobile terminal case 1 may be continuously 
varied. 

In one embodiment, the gradation paint layers 2 and 3 are 
painted so that the circumferential edge portion of the 
mobile terminal case 1 is most opaque and a central portion 
of the mobile terminal case 1 is most transparent. 

In this specific embodiment, portions, except for the 
circumferential edge, of the mobile terminal case 1 are 
translucently or transparently painted so as to show the outer 
surface of the fiber reinforced composite material having a 
predetermined pattern in a lower portion. Thereby, the 
predetermined shaped pattern at an outer surface of the fiber 
reinforced composite material 20 shows through where the 
layers are translucent and/or transparent. 
By gradation paint processing producing different levels 

of transparency on different areas in the external Surface of 
a mobile terminal case formed from a fiber reinforced 
composite material, the central portion of the mobile termi 
nal case can present a textile fabric impression in appear 
ance, while the circumferential edge portion remains 
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10 
opaque, thereby preventing internal parts from being shown, 
i.e., the opaque circumferential edge hides the internal parts, 
and thus an enhanced external appearance and individual 
ized design can be provided. 

FIG. 12 is a flowchart illustrating a method of manufac 
turing the mobile terminal case according to an embodiment 
of the present invention. 

Referring to FIG. 12, a method of manufacturing a mobile 
terminal case according to an embodiment of the present 
invention includes step 810 of forming a hairline pattern in 
a mold release film 40, step 820 of loading a mold release 
film 40 and a fiber reinforced composite material 20 on a 
mold 30, step 830 of compressing an outer surface of the 
fiber reinforced composite material 20 to the hairline pattern, 
step 840 of unmolding the fiber reinforced composite mate 
rial 30, and step 850 of forming a gradation paint layer on 
the fiber reinforced composite material 20 and internal parts 
T0. 

The hairline pattern formed in the mold release film 40 of 
step 810 may be formed by forming scratches, unevenness, 
or grooves using one or more lasers or various grinding 
devices at a surface of the mold release film 40. 
At step 820 of loading a mold release film and a fiber 

reinforced composite material on a mold 30, the mold 
release film 40 is loaded on the mold 30 and then the fiber 
reinforced composite material 20 is loaded on the mold 
release film 40. The fiber reinforced composite material 20 
may be loaded in at least one layer. A Surface in which a 
hairline of the mold release film 40 is formed is loaded to 
face an outer surface of the fiber reinforced composite 
material 20. 

Here, because the mold release film 40 includes a hairline 
pattern, the mold may be formed without any pattern. 
At step 830 of compressing an outer surface of the fiber 

reinforced composite material 20 to the hairline pattern, in 
a chamber environment of a predetermined high temperature 
and high pressure, the mold release film 40 and the fiber 
reinforced composite material 20 having been loaded on the 
injection mold 30 in step 820, the fiber reinforced composite 
material 20 contacts the injection mold 30 and is compressed 
to the injection mold 30. 

That is, in a predetermined chamber environment, by 
vacuum compressing within the sealed space, the outer 
surface of the fiber reinforced composite material 20 con 
tacts the hairline pattern and is compressed to the hairline 
pattern and thus the hairline pattern is formed at an outer 
surface of the fiber reinforced composite material 20. 
At step 840 of unmolding the fiber reinforced composite 

material 20, the fiber reinforced composite material 20 in 
which the hairline pattern has been formed in an outer 
surface is unmolded from the mold 30. 
At step 850 of forming a gradation paint layer on a fiber 

reinforced composite material 20 and internal parts 70, a 
gradation paint layer may be simultaneously formed on the 
fiber reinforced composite material 20 and the internal parts 
T0. 

Here, the gradation paint layers 2 and 3 are formed with 
different levels of transparency according by adjusting a 
level of paint according to the area of the mobile terminal 
case 1 being painted. In this manner, the transparency of 
adjacent areas on the mobile terminal case 1 may be con 
tinuously varied. 

In this embodiment, the gradation paint layers 2 and are 
painted so that a circumferential edge portion of the mobile 
terminal case 1 is most opaque and a central portion of the 
mobile terminal case 1 is most transparent. 
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More specifically, portions, except for the circumferential 
edge, of the mobile terminal case 1 are translucently or 
transparently painted to show an outer Surface of a fiber 
reinforced composite material having a predetermined pat 
tern. Thereby, the predetermined shaped pattern at an outer 
surface of the fiber reinforced composite material may show 
through the translucent and/or transparent layers. 
By gradation paint processing of different areas on the 

mobile terminal case with levels of transparency, the central 
portion of external surface of the mobile terminal case 1 
presents a fabric impression, while the circumferential edge 
portion prevents the internal parts from being shown, i.e., 
the opaque paint layers thereon hide the internal parts, and 
thus an enhanced external appearance and individualized 
design can be provided. 
As described above, in a mobile terminal case and a 

method of manufacturing the same according to the present 
invention, by providing a hairline pattern in the external 
surface of the mobile terminal case while it is being formed 
using injection molding of a fiber reinforced composite 
material, the design of the mobile terminal case can present 
individuality and an enhanced external appearance. 

Further, in a mobile terminal case and a method of 
manufacturing the same according to the present invention, 
by preventing internal parts from being shown, i.e., by 
hiding the internal parts while also presenting a fabric 
impression in the external appearance of the mobile terminal 
case through a gradation paint processing, an enhanced 
external appearance and distinguished design can be pro 
vided. 

Although embodiments of the present invention have 
been described in detail hereinabove, it should be clearly 
understood that many variations and modifications of the 
basic inventive concepts herein described, which may 
appear to those skilled in the art, will still fall within the 
spirit and scope of the present invention as defined in the 
appended claims. 
What is claimed is: 
1. A mobile terminal case, comprising: 
a three-dimensional curved body having an outer Surface 

with a circumferential edge lower than a center, the 
three-dimensional curved body being formed from a 
fiber reinforced composite material and the outer sur 
face being engraved with a hairline pattern during 
formation, the hairline pattern being a geometric pat 
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tern of scratches, unevenness, or grooves formed in the 
outer surface of the fiber reinforced composite material; 
and 

a gradation paint layer formed on the outer Surface of the 
three-dimensional curved body formed of the fiber 
reinforced composite material, 

wherein the gradation paint layer has a low transparency 
only on portions of the mobile terminal case that 
correspond to fastening areas where internal parts of a 
mobile terminal are fastened to the mobile terminal 
case, so as to hide all of the internal parts and reveal the 
hairline pattern more clearly as transparency of the 
gradation paint layer increases, and 

wherein the gradation paint layer is formed on the fiber 
reinforced composite material and the internal parts by 
sequentially loading a primer application layer, a trans 
lucent coating layer, a gradation coating layer, and a 
clear coating layer. 

2. The mobile terminal case of claim 1, wherein the fiber 
reinforced composite material comprises a prepreg material 
comprising at least one of glass fiber reinforced plastic, 
carbon fiber reinforced plastic, aramid fiber (Kevlar) rein 
forced plastic, boron fiber reinforced plastic, and basalt fiber 
reinforced plastic. 

3. The mobile terminal case of claim 1, wherein the 
gradation paint layer is formed at varying thicknesses and is 
thereby gradated with different levels of transparency on 
different areas of the outer surface. 

4. The mobile terminal case of claim 3, wherein the 
gradation paint layer of an area facing the internal parts 
housed at an inside of the case has relatively low transpar 
ency. 

5. The mobile terminal case of claim 1, wherein the 
gradation paint layer of portions of the outer Surface adja 
cent to the center has continuously changing transparency. 

6. The mobile terminal case of claim 1, wherein the 
gradation paint layer of portions adjacent to the center have 
a high transparency and the gradation paint layer of portions 
adjacent to an outer edge have the low transparency. 

7. The mobile terminal case of claim 6, wherein the 
gradation paint layer is graduated between the portions 
adjacent to the center having the high transparency and the 
portions adjacent to the outer edge having the low transpar 
ency. 


