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DESCRIPTION 

Title of the Invention: ELECTRONIC DEVICE HOUSING AND METHOD FOR PRODUCING 

SAME 

 

TECHNICAL FIELD 

[0001] 

The present invention relates to an electronic device housing composed mainly of a fiber 

reinforcing member (a) and a fiber reinforcing member (b), able to maintain the antenna 

performance without deteriorating the radio communication performance, excellent in the 

degree of warpage and dimensional accuracy, etc., and also high in mass productivity. 

 

BACKGROUND ART 

[0002] 

Fiber reinforced composite materials are excellent in mechanical properties and light in 

weight, and have been widely used in members of aircraft, automobiles, and the like. In 

recent years, fiber reinforced composite materials have been used in relatively small and 

complicated parts of, for example, electric/electronic devices, office automation devices, 

household electric appliances, medical devices, etc., which are required to be thin, light in 

weight, and rigid. As electrical and electronic devices with higher performance are 

developed, there have been increasing demands for high quality members of these devices, 

housings in particular, that have radio wave shielding capability for prevention of malfunction, 

high strength and high rigidity for weight reduction, and thin walls. Furthermore, products 

with radio communication functions are now in wider use, and there are demands for molded 

articles that have radio wave shielding capability in addition to radio communication 

functions. 

[0003] 

In addition to the above, housings of electronic devices are also required to have improved 

heat resistance to solve the problems of increased heat generation and thick housings 

resulting from high integration of electronic devices. Moreover, moisture absorption can have 

influence on dimensional accuracy during manufacture, during daily use, or under highly 

humid conditions in some seasons or environments, and improvements are demanded. 

[0004] 

Patent document 1 discloses a method in which a resin sheet and a fiber reinforced resin 

sheet are used in combination for manufacturing a fiber reinforced plastic molded article 

having both a radio wave transmitting part and an electromagnetic wave shielding part. 

Patent document 2 discloses a housing for an electric/electronic device characterized by a 

layered structure that includes a first layer made of FRP containing carbon fiber as 

reinforcing material and a second layer made of a resin or a resin containing reinforcing 
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short fibers. 

 

PRIOR ART DOCUMENTS 

PATENT DOCUMENTS 

[0005] 

Patent document 1: Japanese Unexamined Patent Publication (Kokai) No. 2014-148111  

Patent document 2: Japanese Unexamined Patent Publication (Kokai) No. HEI 9-46082  

 

SUMMARY OF INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] 

For the invention described in Patent document 1, however, resin sheets and fiber reinforced 

plastic sheets have to be stacked in a complicated manner, and further improvement is 

required to increase the mass productivity. The housing for electronic instruments disclosed 

in Patent document 2, furthermore, is a housing for electric/electronic instruments composed 

mainly of a first layer of molded FRP and a second layer of resin containing reinforcing short 

fibers, and the two layers are integrated using an adhesive, but further improvement is 

required to realize weight reduction and mass productivity enhancement. 

[0007] 

Thus, an object of the present invention is to provide an electronic device housing that is 

able to maintain the antenna performance without deteriorating the radio communication 

performance, excellent in the degree of warpage and dimensional accuracy, high in heat 

resistance and/or dimensional accuracy during moisture absorption, and also high in mass 

productivity.  

 

MEANS OF SOLVING THE PROBLEMS 

[0008] 

The present invention, which aims for solving the above problems, is as described below.  

(1) An electronic device housing including a fiber reinforcing member (a) and a fiber 

reinforcing member (b),  

the fiber reinforcing member (a) containing a resin (a1) and a fiber (a2), the fiber (a2) being 

constituted of discontinuous fibers,  

the fiber reinforcing member (b) containing a resin (b1) and a fiber (b2),  

the fiber (b2) being constituted of continuous fibers,  

the projected area of the fiber reinforcing member (a) accounting for 60% or more of the total 

projected area, which accounts for 100%, of the housing projected onto the plane of the top 

face, and  

meeting at least either requirement (i) or (ii) given below:  
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[0009] 

(i) the resin (a1) is a thermoplastic resin having a melting point of more than 265°C, and  

[0010] 

(ii) the resin (a1) is a thermoplastic resin having a water absorption rate of 0.4% or less.  

 

ADVANTAGEOUS EFFECTS OF THE INVENTION 

[0011] 

The present invention can provide an electronic device housing that is able to maintain the 

antenna performance without deteriorating the radio communication performance, excellent 

in the degree of warpage and dimensional accuracy, high in heat resistance and/or 

dimensional accuracy during moisture absorption, and also high in mass productivity.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

[Fig. 1] gives schematic diagrams of a typical fiber reinforcing member (b), wherein diagram 

(i) shows a cross section and diagram (ii) shows a surface observed from the direction of the 

arrow.  

[Fig. 2] gives schematic diagrams of another typical fiber reinforcing member (b), wherein 

diagram (i) shows a cross section and diagram (ii) shows a surface observed from the 

direction of the arrow.  

[Fig. 3] gives schematic diagrams of still another typical fiber reinforcing member (b), 

wherein diagram (i) shows a cross section and diagram (ii) shows a surface observed from 

the direction of the arrow.  

 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0013] 

A preferred embodiment of the present invention is described below. 

[0014] 

The electronic device housing according to the present invention is one composed mainly of 

a fiber reinforcing member (a) and a fiber reinforcing member (b). 

[0015] 

Any fiber reinforcing member (a) used for the present invention contains a resin (a1) and a 

fiber (a2), and the resin (a1) meets the requirements (i) and/or (ii) given below.  

[0016] 

First, requirement (i) is described in detail. For the present invention, any resin (a1) that 

meets the requirement (i) is a thermoplastic resin having a melting point of more than 265°C. 

Examples of the thermoplastic resin having a melting point of more than 265°C include 

polyesters such as polyethylene naphthalate (PEN) and liquid crystal polyesters; polyamides 
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with high melting points such as polycaproamide / polyhexamethylene terephthalamide 

copolymers (nylon 6/6T), polyhexamethylene adipamide / polyhexamethylene 

terephthalamide copolymers (nylon 66/6T), polyhexamethylene adipamide / 

polyhexamethylene isophthalamide copolymer (nylon 66/6I), polyhexamethylene adipamide 

/ polyhexamethylene isophthalamide / caproamide copolymer (nylon 66/6I/6), 

polyhexamethylene terephthalamide / polyhexamethylene isophthalamide copolymer (nylon 

6T/6I), polyhexamethylene terephthalamide / polydodecane amide copolymer (nylon 6T/12), 

polyhexamethylene adipamide / polyhexamethylene terephthalamide / polyhexamethylene 

isophthalamide copolymers (nylon 66/6T/6I), polyhexamethylene terephthalamide / 

poly-2-methylpentamethylene terephthalamide copolymers (nylon 6T/M5T), and 

polynonamethylene terephthalamide (nylon 9T); and others such as polyphenylene sulfide 

(PPS), polyimide (PI), polyamide-imide (PAI), polyether ketone (PEK), polyether ether 

ketone (PEEK), polyether ketone ketone (PEKK), polyarylate (PAR), and resins prepared by 

blending at least two thereof. In particular, polyesters, polyamides with high melting points, 

and PPS are preferable from the viewpoint of heat resistance, of which PPS is particularly 

preferable. The use of a thermoplastic resin having a melting point of more than 265°C as 

the resin (a1) makes it possible to design a housing that is resistant to deformation due to 

heat from the electronic device in spite of having thin walls. 

[0017] 

To determine the melting point as referred to herein for the present invention, a specimen is 

heated in an inert gas atmosphere in a differential scanning calorimeter at a heating rate of 

20°C/min until it is melted, and then cooled to 30°C at a cooling rate of 20°C/min. It is heated 

again at a heating rate of 20°C/min, and the endothermic peak temperature that appears in 

this step is adopted. 

[0018] 

Next, requirement (ii) is described in detail. For the present invention, any resin (a1) that 

serves for the present invention is a thermoplastic resin having a water absorption rate of 

0.4% or less. The water absorption rate of the resin (a1) should be 0.4% or less and as small 

as possible, and it is more preferably 0% or more and 0.2% or less, and particularly 

preferably 0% or more and 0.1% or less. 

[0019] 

Examples of the thermoplastic resin having a water absorption rate of 0.4% or less include 

polyolefin resins such as polyethylene and polypropylene; polyesters such as polyethylene 

terephthalate, polybutylene terephthalate, polyethylene naphthalate (PEN), polybutylene 

naphthalate (PBN), and liquid crystal polyesters; and others such as polycarbonate, 

polyphenylene sulfide (PPS), polyacetal, polyoxy methylene, polyimide (PI), polyetherimide, 

polyarylate, polysulfone, polyether sulfone, polyketone copolymers, polyether ketone (PEK), 

polyether ether ketone (PEEK), polyether ketone ketone (PEKK), polythioether ketone, 
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polytetrafluoroethylene, polyarylate (PAR), and resins prepared by blending at least two or 

more thereof. Of these, polycarbonate and polyphenylene sulfide are preferable for use as 

the resin (a1). The use of a thermoplastic resin having a water absorption rate of 0.4% or 

less makes it possible to design a housing that is resistant to the influence of the moisture in 

the atmosphere in spite of having thin walls. 

[0020] 

The water absorption rate as referred to herein for the present invention is determined 

according to the 23°C, 24-hour water immersion test carried out by Method A specified in JIS 

K7209 (2000). 

[0021] 

The fiber reinforcing member (a) may contain other components such as fillers and additives 

unless they impair the effect of the invention. Examples thereof include epoxy compound 

coupling agents such as carbodiimide compounds, isocyanate based compounds, organic 

silane based compounds, organic titanate based compounds, organic borane based 

compounds, bisphenol A type epoxy resins, bisphenol F type epoxy resins, bisphenol AD 

type epoxy resins, halogenated bisphenol A type epoxy resins, bisphenol S type epoxy 

resins, resorcinol type epoxy resins, hydrogenated bisphenol A type epoxy resins, aliphatic 

epoxy resins, phenol novolac type epoxy resins, cresol novolac type epoxy resins, 

naphthalene type epoxy resins, biphenyl type epoxy resins, biphenyl aralkyl type epoxy 

resins, dicyclopentadiene type epoxy resins, hexahydrophthalic acid glycidyl ester, dimer 

acid diglycidyl ether, 3,4-epoxy-6-methylcyclohexylmethyl carboxylate, 

3,4-epoxycyclohexylmethyl carboxylate, other glycidyl ether type epoxy resins, other glycidyl 

ester type epoxy resins, and other alicyclic epoxy resins; plasticizers such as polyalkylene 

oxide oligomer based compounds, thioether based compounds, ester based compounds, 

and organic phosphorous compounds; crystal nucleating agents such as talc, kaolin, organic 

phosphorus compounds, and polyether ether ketone; metal soaps such as montanic acid 

wax based materials, lithium stearates, and aluminum stearates; mold releasing agents such 

as ethylene diamine - stearic acid - sebacic acid polycondensation products, silicone based 

compounds, and amide based compounds; color protection agents such as hypophosphite 

salts; and others such as lubricants, ultraviolet ray screening agents, coloring agents, flame 

retardants, foaming agents, and inorganic fillers including thermoplastic resins having 

melting points of 265°C or less, silicates such as talc, wollastonite, zeolite, sericite, mica, 

kaolin, clay, pyrophyllite, bentonite, asbestos, and alumina silicate, metal compounds such 

as silicon oxide, magnesium oxide, alumina, zirconium oxide, titanium oxide, and iron oxide, 

carbonates such as calcium carbonate, magnesium carbonate, and dolomite, sulfates such 

as calcium sulfate, and barium sulfate, hydroxides such as calcium hydroxide, magnesium 

hydroxide, and aluminum hydroxide, and others such as glass beads, glass flakes, glass 

powder, ceramic beads, boron nitride, silicon carbide, carbon black, silica, and graphite. 
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[0022] 

For any of the above additives, the content should not exceed 20 parts by mass relative to 

the resin (a1), which accounts for 100 parts by mass, or the intended characteristics of the 

present invention may be impaired. Accordingly, the quantity of an additive contained in the 

fiber reinforcing member (a) should account for 10 parts by mass or less, preferably 1 part by 

mass or less, relative to the resin (a1), which accounts for 100 parts by mass. 

[0023] 

There are no specific limitations on the fiber (a2) to use for the present invention as long as it 

is constituted of discontinuous fibers. Examples include generally reinforcement fibers such 

as glass fiber, polyacrylonitrile based, rayon based, lignin based, and pitch based carbon 

fibers (including graphite fiber), potassium titanate whisker, zinc oxide whisker, calcium 

carbonate whisker, wollastonite whisker, aluminum borate whisker, aramid fiber, alumina 

fiber, silicon carbide fiber, ceramic fiber, asbestos fiber, gypsum fiber, and metal fiber, of 

which two or more fibers may be used in combination. From the viewpoint of lightweightness 

and mechanical characteristics, the fiber (a2), which is constituted of discontinuous fibers, is 

preferably a carbon fiber, more preferably a polyacrylonitrile based carbon fiber. 

[0024] 

Regarding the mass proportions of the resin (a1) and the fiber (a2) in the fiber reinforcing 

member (a), the fiber (a2) preferably accounts for 5 to 200 parts by mass, more preferably 

10 to 100 parts by mass, and particularly preferably 20 to 60 parts by mass, relative to the 

quantity of the resin (a1), which accounts for 100 parts by mass, from the viewpoint of the 

balance among the lightweightness, dimensional accuracy, and impact characteristics of the 

electronic device housing. 

[0025] 

The fiber (a2) used for the present invention is preferably surface-treated with a sizing agent 

from the viewpoint of improvement in the mechanical characteristics. Good sizing agents 

include polyfunctional epoxy resins, acrylic acid based polymers, polyhydric alcohols, and 

polyethylene imines, and specific examples include polyglycidyl ethers of aliphatic 

polyhydric alcohols such as glycerol triglycidyl ether, diglycerol polyglycidyl ether, 

polyglycerol polyglycidyl ether, sorbitol polyglycidyl ether, arabitol polyglycidyl ether, 

trimethylolpropane triglycidyl ether, and pentaerythritol polyglycidyl ether; and others such as 

polyacrylic acids, copolymers of acrylic acids and methacrylic acids, copolymers of acrylic 

acids and maleic acids, mixtures of two or more thereof, polyvinyl alcohol, glycerol, 

diglycerol, polyglycerol, sorbitol, arabitol, trimethylolpropane, pentaerythritol, polyethylene 

imines containing a larger number of amino groups in one molecule, of which glycerol 

triglycidyl ether, diglycerol polyglycidyl ether, and polyglycerol polyglycidyl ether are 

preferred for the present invention because they contain larger numbers of highly reactive 

epoxy groups in one molecule and also because they are high in water-solubility and easy to 



��

�

spread on the fiber (a2). 

[0026] 

In molding compounds used for the present invention, it is preferable for these sizing agents 

to account for 0.01 to 5 parts by mass, more preferably 0.1 to 2 parts by mass, relative to the 

quantity of the fiber (a2), which accounts for 100 parts by mass. 

[0027] 

For the present invention, good means of giving a sizing agent to the fiber (a2) include, for 

example, a method in which a sizing agent is infiltrated into the fiber (a2) using rollers and a 

method in which a sizing agent is atomized and sprayed on the fiber (a2). To ensure uniform 

deposition of a sizing agent on the fiber (a2) in these methods, it is preferable to use the 

sizing agent after diluting it with a solvent or control the temperature and thread tension 

appropriately during the treatment. Good solvents for diluting sizing agents include water, 

methanol, ethanol, dimethyl formamide, dimethyl acetamide, and acetone, of which water is 

preferable from the viewpoint of easy handling and disaster prevention. After depositing a 

sizing agent on the fiber (a2), these solvents are removed by heating for evaporation. When 

a compound that is insoluble or low in solubility in water is used as the sizing agent, it is 

preferable to add an emulsifier or a surface active agent to form a water dispersion. An anion 

based emulsifier, cation based emulsifier, nonionic based emulsifier, etc., can be used as the 

emulsifier or surface active agent. Among others, the use of a nonionic based emulsifier, 

which is low in the degree of interaction with water and low in liability to influence of the 

hardness of water and electrolytes, is preferable to allow the sizing agent to work effectively. 

[0028] 

It is preferable for the fiber (a2) to have a mass average fiber length Lw of 0.4 mm or more, 

more preferably 0.8 mm or more. Fibers with larger mass average fiber lengths can work 

more effectively in improving the strength and rigidity, and particularly effectively in 

improving the impact strength. Regarding the upper limit, the mass average fiber length Lw 

of the fiber (a2) is preferably 3.0 mm or less, more preferably 1.5 mm or less, and particularly 

preferably 1.0 mm or less. A mass average fiber length Lw in this range ensures a good 

balance among strength, rigidity, and processability. The fiber (a2) used in the electronic 

device housing according to the present invention may not be uniform in mass average fiber 

length over the entire surface, but may have a distribution in fiber length. The number 

average fiber length Ln and mass average fiber length Lw are used to represent the 

distribution in fiber length of the fiber (a2). 

[0029] 

The number average fiber length Ln of the fiber (a2) is the arithmetic average of all fiber 

length measurements, which depends very sensitively to fibers with short lengths. 

Regarding the reinforcing effect in terms of the fiber length, fibers with larger lengths have 

larger reinforcing effect. Fibers with larger lengths and those with shorter lengths differ in the 
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strength of effects and therefore, it is not appropriate to treat them equally. To emphasize the 

reinforcing effect of the fibers with larger lengths, it is useful to apply the mass average fiber 

length Lw.  

[0030] 

The ratio Lw/Ln between the mass average fiber length Lw of the fiber (a2) and its number 

average fiber length Ln represents the fiber length distribution. If the value of Lw/Ln is larger 

than 1, it means that fibers with larger lengths accounts for larger proportions. The ratio 

Lw/Ln between the mass average fiber length Lw of the fiber (a2) and its number average 

fiber length Ln is preferably 1.3 to 2.0. 

[0031] 

The number average fiber length Ln of the fiber (a2), the mass average fiber length Lw of the 

fiber (a2), and their ratio Lw/Ln can be determined by the procedure described below. Here, 

to prepare a test piece, a sample with a length of 10 mm and a width of 10 mm was cut out of 

the fiber reinforcing member (a) for an electronic device housing. This test piece is 

immersed for 24 hours in a solvent in which the resin (a1) is soluble, thereby dissolving the 

resin component. After dissolving the resin component, the test piece was observed by 

microscopy at a magnification of 100. In this observation, 400 fibers are selected randomly 

from the field of view and the fiber lengths are measured. From the measured length Li of 

each fiber, the number average fiber length Ln and the mass average fiber length Lw are 

calculated by the following equations.  

[0032] 

Number average fiber length Ln = (�Li) / (N)  

Here, N is the number of fibers observed (400).  

Mass average fiber length Lw = (�Li2) / (�Li)  

[0033] 

The fiber reinforcing member (b) used for the present invention contains a resin (b1) and a 

fiber (b2).  

[0034] 

There are no specific limitations on the resin (b1), and it may be either a thermoplastic resin 

or a thermosetting resin, but it is preferably a thermosetting resin from the viewpoint of the 

dimensional accuracy of the electronic device housing. 

[0035] 

There are no specific limitations on the type of the thermosetting resin to use as the resin 

(b1), and good examples include unsaturated polyester resins, vinyl ester resins, epoxy 

resins, phenol (resol type) resins, urea - melamine resins, and polyimide resins, as well as 

copolymers thereof, modified forms thereof, and resins prepared by blending two or more 

thereof. Among others, the use of thermosetting resins containing epoxy resin as the primary 

component, which are generally high in rigidity and strength, is preferable from the viewpoint 
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of mechanical characteristics of their moldings. Here, the primary component of a 

thermosetting resin referred to above means the component that accounts for 60 mass% or 

more of the thermosetting resin. 

[0036] 

In addition, the fiber reinforcing member (b) may contain other fillers and additives as 

required for the relevant purposes etc. Examples thereof include elastomer and rubber 

components, inorganic fillers, flame retardants, electrically conductive developing agents, 

antibacterial agent, insecticides, deodorants, color protection agents, mold releasing agents, 

antistatic agents, plasticizers, coloring agents, pigments, dyes, foaming agents, bubble 

control agents, and coupling agents. The addition of a flame retardant to the fiber reinforcing 

member (b) is preferable because combustion resistance is developed to ensure safety in 

case of fire from the electric circuit etc. contained inside the electronic device housing. 

Useful flame retardants include phosphorus or its compounds that can develop fire 

retardancy such as, for example, phosphates, condensed phosphates, 

phosphaphenanthrene based compounds, and other phosphorus-containing compounds, as 

well as red phosphorus. Of these, red phosphorus is preferable because it has a large 

content of phosphorus atoms, which act to develop flame retardancy, and serves to reduce 

the flame retardant content required for ensuring an adequate fire retardant effect. 

Furthermore, it is also preferable to add a flame retardation assistant with the aim of 

enhancing the fire retardancy. Preferred examples of the flame retardation assistant include 

metal hydroxide based ones such as aluminum hydroxide, magnesium hydroxide, calcium 

hydroxide, tin hydroxide; inorganic ones such as calcium aluminate and zirconium oxide; 

nitrogen based ones such as melamine cyanurate; and others such as silicon based ones 

and phenolic ones. 

[0037] 

Any fiber that is generally used as reinforcing fiber may be used suitably as the fiber (b2). In 

particular, the fiber (b2) is preferably a non-electrically-conductive fiber, and good examples 

thereof include glass fiber, organic fibers such as aramid, PBO, polyphenylene sulfide, 

polyester, acrylic resin, nylon, and polyethylene, and inorganic fibers such as silicon carbide 

and silicon nitride, of which glass fiber is preferred from the viewpoint of the characteristics 

of the obtainable fiber reinforcing member (b). The use of a non-electrically-conductive fiber 

as the fiber (b2) is preferable because the portion containing the fiber reinforcing member (b) 

can transmit radio waves. These fibers may be subjected to surface treatment such as 

treatment with a coupling agent, treatment with a sizing agent, and attachment of an 

additive. 

[0038] 

The fiber (b2) is constituted mainly of continuous fibers. Here, the expression “constituted 

mainly of continuous fibers” means that most fibers contained in the fiber reinforcing 
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member are in the form of continuous fibers with lengths of 10 mm or more and does not 

necessarily mean that the fibers are continuous over the entire reinforcing member, but there 

will be no problem if they are severed in the middle. The fiber (b2) may be in the form of, for 

example, fabric cloth containing woven fiber bundles or consist of filaments, braids, filament 

bundles, spun yarns, etc., that are paralleled in one direction. Furthermore, it may contain 

only one type of reinforcing fibers or may contain two or more types thereof. It is also 

preferable to adopt a laminated structure containing a stack of a plurality of layer-like fiber 

reinforcing members (b) each composed of the resin (b1) and the fiber (b2). If, for example, 

the fiber reinforcing member (b) is in the form of a layer containing constituent fibers 

paralleled in one direction, it is preferable because the anisotropy of mechanical 

characteristics of the layered body can be reduced by stacking such layers in such a manner 

that the orientation direction in the fiber (b2) slightly differs from layer to layer. Furthermore, 

these stacked base layers may contain only one type of resin (b1), fiber (b2), or structural 

feature or may contain two or more types thereof in combination. 

[0039] 

In 100 mass% of the fiber reinforcing member (b) used for the present invention, the mass 

content of the fiber (b2) is preferably 20 to 70 mass%, more preferably 25 to 70 mass%, and 

particularly preferably 30 to 65 mass%. When the mass content of the fiber (b2) is in the 

above range, it serves to enhance the dimensional accuracy, which represents an 

advantageous effect of the invention.  

[0040] 

In the case of a laminated structure containing two or more layer-like fiber reinforcing 

members (b) as described above, it is also preferable, from the viewpoint of reduction in 

weight and cost, to provide a core base material with a density in the range of 0.1 to 1.5 as 

an at least partial interlayer between the layers to form a sandwich structure. The density of 

the core base material is preferably in the range of 0.15 to 1.45, more preferably in the range 

of 0.2 to 1.4.  

It is preferable for the layer of the core base material to contain polyester resins such as 

polyamide resins, modified phenylene ether resins, polyacetal resins, polyphenylene sulfide 

resins, liquid crystal polyesters, polyethylene terephthalate, polybutylene terephthalate, and 

polycyclohexane dimethyl terephthalate; styrene based resins such as polyarylate resins, 

polycarbonate resins, polystyrene resins, HIPS resins, ABS resins, AES resins, and AAS 

resins; acrylic resins such as polymethyl methacrylate resin; polyolefin resins such as vinyl 

chloride, polyethylene, and polypropylene; modified polyolefin resins; and various 

elastomers such as ethylene / propylene copolymer, ethylene / 1-butene copolymer, 

ethylene / propylene / diene copolymer, ethylene / carbon monoxide / diene copolymer, 

ethylene / glycidyl(meth)acrylate, ethylene / vinyl acetate / glycidyl(meth)acrylate copolymer, 

polyether ester elastomer, polyether ether elastomer, polyether ester amide elastomer, 
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polyester amide elastomer, and polyester ester elastomer. In particular, polypropylene based 

foamed material (foamed polypropylene / ethylene - propylene copolymer, etc.) is preferably 

used as the core base material layer because it is easy to form thin walls with controlled 

thicknesses while ensuring light weight. 

[0041] 

It is preferable to provide a thermoplastic resin adhesive layer for fixation at the adhesion 

interface between the core base material and each base layer of the fiber reinforcing 

member (b), which contains the resin (b1) and the fiber (b2), from the viewpoint of 

interlaminar peel strength. Useful thermoplastic resins to use in the thermoplastic resin 

adhesive layer to be disposed at the adhesion interface include acrylic resins; polyolefin 

resins such as vinyl chloride, polyethylene, and polypropylene; modified polyolefin resins; 

and various elastomers such as ethylene / propylene copolymer, ethylene / 1-butene 

copolymer, ethylene / propylene / diene copolymer, ethylene / carbon monoxide / diene 

copolymer, ethylene / glycidyl(meth)acrylate, ethylene / vinyl acetate / glycidyl(meth)acrylate 

copolymer, polyether ester elastomer, polyether ether elastomer, polyether ester amide 

elastomer, polyester amide elastomer, and polyester ester elastomer, of which polyolefin 

resins are preferably used as the thermoplastic resin to form the thermoplastic resin 

adhesive layer because it is easy to form thin walls with controlled thicknesses.  

[0042] 

For the joining between the fiber reinforcing member (a) and the fiber reinforcing member (b), 

an adhesive layer may be provided at the joining face (the region between the fiber 

reinforcing member (a) and the fiber reinforcing member (b)) to allow the fiber reinforcing 

member (a) and the fiber reinforcing member (b) to be joined with the adhesive layer 

disposed therebetween. It is preferable, however, that the fiber reinforcing member (a) and 

the fiber reinforcing member (b) are joined directly without the existence of another layer 

such as the adhesive layer at the joining face between the fiber reinforcing member (a) and 

the fiber reinforcing member (b) (the region between the fiber reinforcing member (a) and 

the fiber reinforcing member (b)). Accordingly, it is preferable for the fiber reinforcing 

member (b) to have a region containing a thermoplastic resin near the interface with the fiber 

reinforcing member (a). Here, the region containing a thermoplastic resin in the fiber 

reinforcing member (b) is the areas numbered 5 in Figs. 1 to 3, where their thicknesses in 

the diagrams are exaggerated to indicate their existence, although the thicknesses are 

commonly in the range of 1 to 300 �m and more preferably 50 to 150 �m.  

[0043] 

It is preferable that a region containing a thermoplastic resin exists at least near either 

surface of the fiber reinforcing member (b) and that the surface having that region is 

attached to the fiber reinforcing member (a). This eliminates the necessity of an adhesive 

layer to be provided between the fiber reinforcing member (b) and the fiber reinforcing 
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member (a) (outside the fiber reinforcing member (b)) when the fiber reinforcing member (a) 

and the fiber reinforcing member (b) are joined together, allowing the direct joining between 

the fiber reinforcing member (a) and the fiber reinforcing member (b) to be carried out easily 

and firmly because the resin (a1) can be melted and integrated with the thermoplastic resin 

existing in the region containing the thermoplastic resin in the fiber reinforcing member (b). 

Thus, the region near the surface containing a thermoplastic resin in the fiber reinforcing 

member (b) as-prepared to use for molding an electronic device housing will be located near 

the interface with the fiber reinforcing member (a) in the molded electronic device housing. 

In Figs. 1 to 3, therefore, the region numbered 5 is located near the interface of the fiber 

reinforcing member (b) when the fiber reinforcing member (b) is in a molded electronic 

device housing (only the fiber reinforcing member (b) is shown) whereas the region is 

located near a surface of the fiber reinforcing member (b) when it is still a member to use for 

later molding. The latter case is assumed in the paragraph of “Explanation of Numerals” 

described later.  

[0044] 

In the case where the resin (b1) contained in the fiber reinforcing member (b) is a 

thermoplastic resin that is mutually compatible with the resin (a1), the thermoplastic resin 

numbered 1 in Figs. 1 and 2 is not necessary and the effect described above can be realized 

if the region numbered 5 in Fig. 3 has a thickness in the aforementioned range. 

[0045] 

In the case where the resin (b1) contained in the fiber reinforcing member (b) is a 

thermoplastic resin that is not mutually compatible with the resin (a1) or where it is a 

thermosetting resin, good examples of thermoplastic resin 1, which exists in the 

thermoplastic resin-containing region located near a surface of the fiber reinforcing member 

(b), include polyester, polyamide, polyphenylene sulfide, polyimide, polyamide-imide, 

polyether ketone, polyether ether ketone, polyether ketone ketone, and polyarylate, but it is 

preferably a thermoplastic resin of the same species as the resin (a1) from the viewpoint of 

the adhesive strength between the fiber reinforcing member (a) and the fiber reinforcing 

member (b). 

[0046] 

As in the above case, thermoplastic resin 1, which exists in the thermoplastic 

resin-containing region suitably located near at least either surface of the fiber reinforcing 

member (b), preferably has an interpenetrating network structure as illustrated in Figs. 1 and 

2. For example, a fiber reinforcing member (b) as given in Fig. 1 and Fig. 2 can be produced 

by putting a nonwoven fabric base material on the surface of a prepreg sheet used as a 

material for the fiber reinforcing member (b), followed by subjecting them to compression 

molding. Such a nonwoven fabric base material can be produced by, for example, the 

meltblowing technique. Such a structure is preferable from the viewpoint of the adhesive 
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strength between the fiber reinforcing member (a) and the thermoplastic resin existing in the 

region near the surface of the fiber reinforcing member (b). Here, depending on the 

conditions for carrying out the compression molding of the nonwoven fabric base material 

put on the surface of a prepreg sheet, the network-like portion of thermoplastic resin 1 

numbered 1, which is derived from the nonwoven fabric, may exist only in a region closer to 

the surface than the reinforcing fibers as illustrated in Fig. 1 or may be in the form of being 

partly pressed into the reinforcing fibers as illustrated in Fig. 2. 

[0047] 

The electronic device housing according to the present invention is composed mainly of the 

fiber reinforcing member (a) and the fiber reinforcing member (b), and the projected area of 

the fiber reinforcing member (a) accounts for 60% or more of the total projected area, which 

accounts for 100%, of the housing projected onto the plane of the top face. Here, the 

expression of “being composed mainly of the fiber reinforcing member (a) and the fiber 

reinforcing member (b)” means that the electronic device housing contains the fiber 

reinforcing member (a) and the fiber reinforcing member (b) in such a manner as described 

below and does not mean the exclusion of other members than the fiber reinforcing member 

(a) and the fiber reinforcing member (b). Here, the plane of the top face means the plane of 

the outer visible design face of the electronic device. The projected area of the fiber 

reinforcing member (a) preferably accounts for 70% or more, more preferably 80% or more, 

of the total projected area, which accounts for 100%, of the housing projected onto the plane 

of the top face. On the other hand, with respect to the upper limit, the projected area of the 

fiber reinforcing member (a) preferably accounts for 95% or less of the total projected area, 

which accounts for 100%, of the housing projected onto the plane of the top face. Meeting 

such a requirement for projected area is preferable because when the fiber reinforcing 

member (b) contains non-electrically-conductive fibers, the housing will have a high radio 

wave transmissivity. There are no specific limitations on the position where the fiber 

reinforcing member (b) is located, and it may be divided into two or more and disposed at 

separate positions, or may be disposed on a side face instead of the top face, or may be 

disposed on both the side face and the top face as long as the projected area of the fiber 

reinforcing member (a) accounts for 60% or more of the total projected area, which accounts 

for 100%, of the housing projected onto the plane of the top face. Or, the fiber reinforcing 

member (b) may be processed into an L-shape so that it extends from the top face to the 

side face. 

[0048] 

On the other hand, the opposite face to the top face of the electronic device housing is the 

inner face that contains the electronic device, and may be provided with a frame, boss, rib, 

hinge, and/or runner if it requires complicated shaped portions. For the present invention, it 

is preferable that the shape of at least one selected from the group of frame, boss, rib, hinge, 
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and runner is formed of the fiber reinforcing member (a). 

[0049] 

For the electronic device housing according to the present invention, there are no specific 

limitations on the method to use for integrating the fiber reinforcing member (a) and the fiber 

reinforcing member (b), and useful methods include insert molding, joining with an adhesive, 

heat welding, and ultrasonic welding. However, from the viewpoint of mass productivity and 

adhesive strength, it is preferable to adopt the insert molding process as the production 

method for the electronic device housing according to the present invention, which includes 

a first step for inserting the fiber reinforcing member (b) into a temperature-controlled die 

and a second step for injecting a resin composition containing a thermoplastic resin (a1) and 

a fiber (a2) into the inserted fiber reinforcing member (b) existing in the die to form a fiber 

reinforcing member (a) so that the fiber reinforcing member (a) and the fiber reinforcing 

member (b) are integrated. Here, the temperature of the die in which the fiber reinforcing 

member (b) is inserted in the first step is preferably 100°C or more in the case where the 

resin (a1) meets the requirement (i) or preferably an appropriate temperature in the range of 

50°C to 180°C in the case where the resin (a1) meets the requirement (ii). 

[0050] 

The electronic device housing according to the present invention can maintain the antenna 

performance without deteriorating the radio communication performance and it is also 

excellent in the degree of warpage and dimensional accuracy and high in heat resistance. 

Accordingly, it can be suitably used as housings for electronic devices that perform radio 

communications with external devices and such electronic devices include notebook 

computers, portable telephones, smartphones, digital cameras, digital video cameras, PDA’s, 

liquid crystal displays, plasma displays, telephones, facsimiles, video recorders, DVD 

recorders, hard disk recorders, other image recorders, copying machines, TV sets, game 

machines, cameras, clocks, X-ray cassettes, and other medical care devices. 

 

EXAMPLES  

[0051] 

The present invention is described in more detail below with reference to examples. It should 

be noted that the present invention should not be construed as limited to the examples. 

[0052] 

[Evaluation methods]  

First, the evaluation methods used for the present invention are described below. 

[0053] 

1. Low degree of warpage  

In each Example and Comparative example, five molded housings (N = 5) were produced 

and left on a horizontal table in an atmosphere of 23°C and a humidity of 50%. While three of 
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the four corners of a molded housing were maintained in contact with the horizontal table, 

the height (distance from the horizontal table) of the fourth corner was measured, and the 

arithmetic average of the five measurements (N = 5) was adopted as the degree of warpage. 

It is 0 mm if the four corners were in contact with the horizontal table, and a smaller distance 

indicates a smaller degree of warpage. 

[0054] 

2. Dimensional accuracy  

In each Example and Comparative example, five molded housings (N = 5) were produced 

and the shrinkage rate in the length direction of each molded housing was calculated by the 

equation given below. The arithmetic average of the molding shrinkage calculations was 

adopted as their dimensional accuracy.  

Shrinkage rate (%) = {(length of die - length of molded sample) / length of die} × 100 

[0055] 

3. Heat resistance  

In each Example and Comparative example, five molded housings (N = 5) were produced 

and subjected to heat treatment at 100°C for 2 hours, which simulated heat generation from 

an electronic device. Then, the molded housings were cooled to room temperature and left 

on a horizontal table in an atmosphere at 23°C and a humidity of 50%. While three of the 

four corners of each molded housing were maintained in contact with the horizontal table, 

the height (distance from the horizontal table) of the fourth corner was measured, and the 

arithmetic average of the five measurements (N = 5) was calculated as in the previous case 

to determine the degree of warpage of heat-treated housings. A smaller degree of warpage 

indicates a smaller liability to thermal influence and a higher heat resistance.  

[0056] 

4. Dimensional accuracy during moisture absorption  

In each Example and Comparative example, five molded housings (N = 5) were produced 

and subjected to 24-hour hygroscopic treatment using thermo-hygrostat PR-3J 

manufactured by Espec Corp. under the conditions of 60°C and 95% RH. From the length of 

each molded housing in the length direction measured after the treatment and the length of 

each molded housing in the length direction measured before the treatment, the rate of 

change in the length of each molding was calculated by the equation given below. The 

arithmetic average over the five values (N = 5) was adopted as their rate of change. A 

smaller rate of change indicates a higher dimension accuracy during moisture absorption.  

Rate of dimensional change after hygroscopic treatment (%) = {(length of molded sample 

after hygroscopic treatment - length of molded sample before hygroscopic treatment) / 

length of molded sample before hygroscopic treatment} × 100 

[0057] 

5. Average fiber length of fiber (a2) in electronic device housing  
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To prepare a test piece, a sample with a length of 10 mm and a width of 10 mm was cut out 

of the fiber reinforcing member (a) for an electronic device housing. This test piece was 

immersed in 1-chloronaphthalene when the resin is polyphenylene sulfide, in chloroform 

when the resin is polycarbonate, or in hexafluoroisopropanol when the resin is nylon 6 and 

heated at 300°C when the resin is polyphenylene sulfide or left to stand at room temperature 

when the resin is polycarbonate or nylon 6 to dissolve the resin component. After dissolving 

the resin component, the test piece was observed by microscopy at a magnification of 100, 

and 400 fibers were selected randomly from the field of view, followed by measuring their 

fiber lengths. From the measured length Li of each fiber, the number average fiber length Ln 

and the mass average fiber length Lw were calculated by the following equations.  

[0058] 

Number average fiber length Ln = (�Li) / (N)  

Here, N is the number of fibers observed (400).  

Mass average fiber length Lw = (�Li2) / (�Li)  

[0059] 

[Resin (a1)]  

The resins used as the resin (a1) in Examples and Comparative examples are described 

below. 

[0060] 

(a1-1)  

Acid-terminated polyphenylene sulfide with a melting point of 285°C, a mass average 

molecular weight of 30,000, a chloroform extraction of 0.5 mass%, and a water absorption 

rate of 0.01% as determined in a water immersion test performed at 23°C for 24 hours by 

Method A specified in JIS K7209 (2000). 

[0061] 

(a1-2)  

Aromatic polycarbonate resin of a bisphenol A carbonate structure (Tarflon A2600, 

manufactured by Idemitsu Kosan Co., Ltd.), which has a viscosity average molecular weight 

of 26,500 and a water absorption rate of 0.15% as determined in a water immersion test 

performed at 23°C for 24 hours by Method A specified in JIS K7209 (2000). 

[0062] 

(a1-3)  

Acid-terminated polyphenylene sulfide with a melting point of 285°C, a mass average 

molecular weight of 40,000, a chloroform extraction of 0.5 mass%, and a water absorption 

rate of 0.01% as determined in a water immersion test performed at 23°C for 24 hours by 

Method A specified in JIS K7209 (2000). 

[0063] 

[Fiber (a2)]  
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The fibers used as the fiber (a2) in Examples and Comparative examples are described 

below. 

[0064] 

(a2-1)  

A copolymer containing polyacrylonitrile as primary component was spun, calcined, and 

subjected to surface oxidation treatment to produce a continuous carbon fiber strand 

composed of a total of 12,000 single yarns. This carbon fiber had characteristics as follows: 

tensile strength of 4,900 MPa, tensile modulus of 240 GPa, tensile elongation of 2%, specific 

gravity of 1.8, single yarn diameter of 7 �m, and surface oxygen concentration ratio [O/C] of 

0.12. 

[0065] 

(a2-2)  

A copolymer containing polyacrylonitrile as primary component was spun, calcined, and 

subjected to surface oxidation treatment to produce a continuous carbon fiber strand 

composed of a total of 24,000 single yarns. This carbon fiber had characteristics as follows: 

tensile strength of 5,900 MPa, tensile modulus of 290 GPa, tensile elongation of 2%, specific 

gravity of 1.8, and surface oxygen concentration ratio [O/C] of 0.06. 

[0066] 

(Example 1)  

A fiber bundle of the fiber (a2-1) was taken up continuously, immersed in a water-based 

sizing mother liquid containing 2 mass% of bisphenol A type epoxy resin jER828 

(manufactured by Mitsubishi Chemical Corporation), and dried by heating at 230°C to 

produce a fiber (a2-1) surface-treated with bisphenol A type epoxy resin jER828. After the 

drying step, the deposited bisphenol A type epoxy resin jER828 accounted for 1 part by 

mass relative to the fiber (a2-1), which accounted for 100 parts by mass. 

[0067] 

A melt of bisphenol A type epoxy resin jER1003 (manufactured by Mitsubishi Chemical 

Corporation) (mass average molecular weight 1,300, mass average molecular weight 

divided by the total number of carboxyl groups, amino groups, hydroxyl groups, and epoxy 

groups contained in one molecule is 240) was obtained in a melting bath at 250°C. The melt 

obtained was supplied to a kiss coater by a gear pump and discharged from the kiss coater 

onto a roller heated at 250°C to form a film of bisphenol A type epoxy resin jER1003. 

[0068] 

The surface-treated fiber (a2-1) obtained previously was fed to travel in contact with the 

roller coated with the film of bisphenol A type epoxy resin jER1003 formed above to deposit 

bisphenol A type epoxy resin jER1003 at an appropriate rate per unit length of the reinforcing 

fiber bundle of the fiber (a2-1). 

[0069] 
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The fiber (a2-1) carrying deposited bisphenol A type epoxy resin jER1003 was supplied into 

a furnace heated at 260°C and passed between 10 roll bars (diameter 50 mm) rotating freely 

on bearings and located alternately above and below a straight line to allow the 

surface-treated fiber (a2-1) to be impregnated with the bisphenol A type epoxy resin 

jER1003, thus providing a composite material consisting of the fiber (a2-1) and the bisphenol 

A type epoxy resin. 

[0070] 

Subsequently, a mixture was prepared by adding 5 parts by mass of aliphatic 

polycarbodiimide Carbodilite (registered trademark) HMV-8CA (manufactured by Nisshinbo 

Chemical Inc.) (carbodiimide group equivalent 278, mass average molecular weight 3,000) 

to 100 parts by mass of the resin (a1-1) and melted in a single screw extruder at 300°C, and 

the resulting resin composition was extruded into a crosshead die mounted at the end of the 

single screw extruder while at the same time continuously supplying the composite material 

into the crosshead die to produce a strand composed of the composite material clad with the 

resin composition. Here, the take-up speed of the strand was adjusted to 10 m/min and the 

material supply rate was controlled so that the composite material accounted for 30 parts by 

mass relative to 100 parts by mass of the resin composition. 

[0071] 

The strand was cooled and cut with a cutter into pieces with a length of 7 mm to provide 

pellets to be used as material for (a)-1, which was intended to serve as the fiber reinforcing 

member (a) for the present invention. Each of these pellets has a core-sheath structure 

composed of the composite material as the core and the resin composition surrounding the 

composite material.  

[0072] 

The pellets were produced continuously on-line. The pellets obtained were free of fuzzing 

due to conveyance and high in handleability. 

[0073] 

Subsequently, a stack of five 30 cm × 30 cm prepreg sheets cut out of prepreg sheet 

SCF183 EP-BL3 manufactured by Super Resin, Inc., which contains an epoxy resin as the 

resin (b1) and a continuous glass fiber as the fiber (b2), was prepared. 

[0074] 

A nonwoven fabric base material (density 1.34 g/cm3, monofilament diameter 7.8 �m, 

melting point 278°C, mass per unit area 40 g/m2, tensile strength 50 MPa, thermal 

expansion coefficient 75 × 10-6/°C, thickness 0.2 mm, air permeability 100 cm3/cm2
�S) was 

prepared by meltblowing from pellets of polyphenylene sulfide resin Torelina M2888 

manufactured by Toray Industries, Inc. and put on the aforementioned stack of five prepreg 

sheets to provide a layered body. This layered body was held in a planar die and pressed in 

a press molding machine set in such a manner as to maintain a heating platen temperature 
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of 150°C and a molding pressure of 1.0 MPa. Then, 30 minutes later, it was taken out of the 

die to provide a planar molding (b)-1. A 20 cm × 5 cm portion was cut out of the resulting 

planar molding (b)-1 and used as the fiber reinforcing member (b). 

[0075] 

Subsequently, the fiber reinforcing member (b) was inserted into a die and injection molding 

of the aforementioned pellets was carried out using an injection molding machine (J150EII-P, 

manufactured by JSW) to provide an A4-size molded housing (thickness 1.2 mm). This 

injection molding was performed at a cylinder temperature of 320°C and a die temperature 

of 150°C, and the maximum pressure during the injection molding step was adopted as the 

injection molding pressure. Characteristics of the molded housings prepared are shown in 

Table 1. 

[0076] 

The projected area of the fiber reinforcing member (a) accounted for 84% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.9 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 1.5. The resulting molded housing had a degree of warpage of 0.2 

mm, a molding shrinkage rate of 0.1%, a degree of warpage after heat treatment of 0.4 mm, 

and a rate of dimensional change after hygroscopic treatment of 0.04%, clearly showing that 

the housing was excellent in terms of the degree of warpage, dimensional accuracy, heat 

resistance, and dimensional accuracy during moisture absorption.  

[0077] 

(Comparative example 1)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 15 cm, the same procedure as in Example 1 was carried out to provide an 

A4-size molded housing. 

[0078] 

Characteristics of the molded housing obtained are shown in Table 1. 

[0079] 

The projected area of the fiber reinforcing member (a) accounted for 52% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.8 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 1.6. The resulting molded housing had a degree of warpage of 1.0 

mm, a molding shrinkage rate of 0.1%, a degree of warpage after heat treatment of 1.4 mm, 

and a rate of dimensional change after hygroscopic treatment of 0.03%.  

[0080] 

(Comparative example 2)  

Except for preparing the fiber reinforcing member (a) and the fiber reinforcing member (b) as 

described below, the same procedure as in Example 1 was carried out to provide an A4-size 
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molded housing.  

[0081] 

Fiber reinforcing member (a):  

Polyamide resin TLP1146S (the resin (a1) having a melting point 225°C, and the fiber (a2) 

having a content of 20%) manufactured by Toray Industries, Inc. was used as (a)-2 for 

preparing pellets and injection molding was performed at a cylinder temperature 270°C and 

a die temperature of 50°C. 

[0082] 

Fiber reinforcing member (b):  

Five 30 cm × 30 cm prepreg sheets were cut out of prepreg sheet SCF183 EP-BL3 

manufactured by Super Resin, Inc., which contains an epoxy resin as the resin (b1) and a 

continuous glass fiber as the fiber (b2), and the five sheets were stacked. 

[0083] 

A nonwoven fabric of copolymerized polyamide resin CM4000 (melting point 150°C, mass 

per unit area 40 g/m2) was put on the stack of five prepreg sheets to prepare a layered body, 

which was then held in a planar die, supplied to a press molding machine, and press-molded 

under the same conditions as in Example 1 to provide a planar molding (b)-2. 

[0084] 

Characteristics of the molded housing obtained are shown in Table 1. 

[0085] 

The projected area of the fiber reinforcing member (a) accounted for 84% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.8 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 1.4. The resulting molded housing had a degree of warpage of 0.8 

mm, a molding shrinkage rate of 0.7%, a degree of warpage after heat treatment of 1.7 mm, 

and a rate of dimensional change after hygroscopic treatment of 1.3%.  

[0086] 

(Example 2)  

Except that pellets prepared as described below were used as material for (a)-3, which was 

used as the fiber reinforcing member (a), the same procedure as in Example 1 was carried 

out to provide an A4-size molded housing.  

[0087] 

A fiber bundle of the fiber (a2-1) was taken up continuously, immersed in a water-based 

sizing mother liquid containing 2 mass% of bisphenol A type epoxy resin jER828 

(manufactured by Mitsubishi Chemical Corporation), and dried by heating at 230°C to 

produce a fiber (a2-1) surface-treated with bisphenol A type epoxy resin jER828. After the 

drying step, the deposited bisphenol A type epoxy resin jER828 accounted for 1 part by 

mass relative to the fiber (a2-1), which accounted for 100 parts by mass. Subsequently, the 
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surface-treated fiber (a2-1) was cut into pieces with a length of 6 mm to produce chopped 

strands, and melt-kneading was carried out in a twin screw extruder (TEX-30�, 

manufactured by JSW, L/D = 31.5) while supplying the resin (a1-1) and aliphatic 

polycarbodiimide Carbodilite (registered trademark) HMV-8CA (manufactured by Nisshinbo 

Chemical Inc.) as main feed and supplying the chopped strand as side feed. The 

melt-kneading was performed at a cylinder temperature of 290°C, a screw rotating speed of 

150 rpm, and a discharge rate of 10 kg/hour, and the discharged material was cooled in a 

water bath as it was taken up to prepare a gut, followed by cutting the gut to a length of 5 

mm to provide pellets. 

[0088] 

Characteristics of the molded housing obtained are shown in Table 2. 

[0089] 

The projected area of the fiber reinforcing member (a) accounted for 84% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.2 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 2.0. The resulting molded housing had a degree of warpage of 0.3 

mm, a molding shrinkage rate of 0.5%, and a degree of warpage after heat treatment of 0.6 

mm, showing that the housing was excellent in terms of the degree of warpage and 

dimensional accuracy.  

[0090] 

(Example 3)  

A fiber bundle of the fiber (a2-1) was taken up continuously, immersed in a water-based 

sizing mother liquid containing 2 mass% of bisphenol A type epoxy resin jER828 

(manufactured by Mitsubishi Chemical Corporation), and dried by heating at 230°C to 

produce a fiber (a2-1) surface-treated with bisphenol A type epoxy resin jER828. After the 

drying step, the deposited bisphenol A type epoxy resin jER828 accounted for 1 part by 

mass relative to the fiber (a2-1), which accounted for 100 parts by mass. 

[0091] 

A melt of bisphenol A type epoxy resin jER1003 (manufactured by Mitsubishi Chemical 

Corporation) (mass average molecular weight 1,300, mass average molecular weight 

divided by the total number of carboxyl groups, amino groups, hydroxyl groups, and epoxy 

groups contained in one molecule is 240) was obtained in a melting bath at 250°C. The melt 

obtained was supplied to a kiss coater by a gear pump and discharged from the kiss coater 

onto a roller heated at 250°C to form a film of bisphenol A type epoxy resin jER1003. 

[0092] 

The surface-treated fiber (a2-1) obtained previously was fed to travel in contact with the 

roller coated with the film of bisphenol A type epoxy resin jER1003 formed above to deposit 

bisphenol A type epoxy resin jER1003 at an appropriate rate per unit length of the reinforcing 
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fiber bundle of the fiber (a2-1). 

[0093] 

The fiber (a2-1) carrying deposited bisphenol A type epoxy resin jER1003 was supplied into 

a furnace heated at 260°C and passed between 10 roll bars (diameter 50 mm) rotating freely 

on bearings and located alternately above and below a straight line to allow the 

surface-treated fiber (a2-1) to be impregnated with the bisphenol A type epoxy resin 

jER1003, thus providing a composite material consisting of the fiber (a2-1) and the bisphenol 

A type epoxy resin. 

[0094] 

Subsequently, a mixture was prepared by adding 20 parts by mass of red phosphorus 

Novaexcel (registered trademark) 140 (manufactured by Rin Kagaku Kogyo Co., Ltd.) to 100 

parts by mass of the resin (a1-2) and melted in a single screw extruder at 290°C, and the 

resulting resin composition was extruded into a crosshead die mounted at the end of the 

single screw extruder while at the same time continuously supplying the composite material 

into the crosshead die to produce a strand composed of the composite material clad with the 

resin composition. Here, the take-up speed of the strand was adjusted to 10 m/min and the 

material supply rate was controlled so that the composite material accounted for 30 parts by 

mass relative to 100 parts by mass of the resin composition. 

[0095] 

The strand was cooled and cut with a cutter into pieces with a length of 7 mm to provide 

pellets to be used as material for (a)-4, which was intended to serve as the fiber reinforcing 

member (a) for the present invention. Each of these pellets has a core-sheath structure 

composed of the composite material as the core and the resin composition surrounding the 

composite material.  

[0096] 

The pellets were produced continuously on-line. The pellets obtained were free of fuzzing 

due to conveyance and high in handleability. 

[0097] 

Subsequently, a stack of five 30 cm × 30 cm prepreg sheets cut out of prepreg sheet 

SCF183 EP-BL3 manufactured by Super Resin, Inc., which contains an epoxy resin as the 

resin (b1) and a continuous glass fiber as the fiber (b2), was prepared. 

[0098] 

Pellets of polycarbonate resin Tarflon A2600 manufactured by Idemitsu Kosan Co., Ltd. were 

melt-pressed at a heating platen temperature of 290°C to mold a pressed film with a 

thickness of 50 �m, which was put on the aforementioned stack of five prepreg sheets to 

provide a layered body. This layered body was held in a planar die and pressed in a press 

molding machine set in such a manner as to maintain a heating platen temperature of 150°C 

and a molding pressure of 1.0 MPa. Then, 30 minutes later, it was taken out of the die to 
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provide a planar molding (b)-3. A 20 cm × 5 cm portion was cut out of the resulting planar 

molding (b)-3 and used as the fiber reinforcing member (b). 

[0099] 

Subsequently, the fiber reinforcing member (b) was inserted into a die and injection molding 

of the aforementioned pellets was carried out using an injection molding machine (J150EII-P, 

manufactured by JSW) to provide an A4-size molded housing (thickness 1.2 mm). This 

injection molding was performed at a cylinder temperature of 290°C and a die temperature 

of 60°C, and the maximum pressure during the injection molding step was adopted as the 

injection molding pressure. Characteristics of the molded housing obtained are shown in 

Table 3. 

[0100] 

The projected area of the fiber reinforcing member (a) accounted for 84% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.9 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 1.8. The resulting molded housing had a degree of warpage of 0.3 

mm, a molding shrinkage rate of 0.2%, and a rate of dimensional change after hygroscopic 

treatment of 0.11%, showing that the housing was excellent in terms of the degree of 

warpage, dimensional accuracy, and dimensional accuracy during moisture absorption.  

[0101] 

(Example 4)  

Except that pellets prepared as described below were used as material for (a)-5, which was 

used as the fiber reinforcing member (a), the same procedure as in Example 3 was carried 

out to provide an A4-size molded housing.  

[0102] 

A fiber bundle of the fiber (a2-1) was taken up continuously, immersed in a water-based 

sizing mother liquid containing 2 mass% of glycerol triglycidyl ether (manufactured by Wako 

Pure Chemical Industries, Ltd.) and dried by heating at 230°C to produce a fiber (a2-1) 

surface-treated with glycerol triglycidyl ether. After the drying step, the deposited glycerol 

triglycidyl ether accounted for 1 part by mass relative to the fiber (a2-1), which accounted for 

100 parts by mass. Subsequently, the surface-treated fiber (a2-1) was cut into pieces with a 

length of 6 mm to produce chopped strands, and melt-kneading was carried out in a twin 

screw extruder (TEX-30�, manufactured by JSW, L/D = 31.5) while supplying the resin 

(a1-2) and red phosphorus Novaexcel (registered trademark) 140, which accounted for 20 

parts by mass relative to 100 parts by mass of the resin (a1-2), as main feed and supplying 

the chopped strand as side feed. The melt-kneading was performed at a cylinder 

temperature of 290°C, a screw rotating speed of 150 rpm, and a discharge rate of 10 kg/hour, 

and the discharged material was cooled in a water bath as it was taken up to prepare a gut, 

followed by cutting the gut to a length of 5 mm to provide pellets. 
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[0103] 

Characteristics of the molded housing obtained are shown in Table 3. 

[0104] 

The projected area of the fiber reinforcing member (a) accounted for 84% at the plane of the 

top face of the resulting molded housing, and the fiber (a2) had a mass average fiber length 

Lw of 0.2 mm and a ratio Lw/Ln between the mass average fiber length Lw and the number 

average fiber length Ln of 2.0. The resulting molded housing had a degree of warpage of 0.9 

mm, a molding shrinkage rate of 0.8%, and a rate of dimensional change after hygroscopic 

treatment of 0.11%.  

[0105] 

(Example 5)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 3 cm, the same procedure as in Example 1 was carried out to provide an A4-size 

molded housing. 

[0106] 

Characteristics of the molded housing obtained are shown in Table 4. 

[0107] 

(Comparative example 3)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 15 cm, the same procedure as in Comparative example 2 was carried out to 

provide an A4-size molded housing. 

[0108] 

Characteristics of the molded housing obtained are shown in Table 4. 

[0109] 

(Comparative example 4)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 3 cm, the same procedure as in Comparative example 2 was carried out to 

provide an A4-size molded housing. 

[0110] 

Characteristics of the molded housing obtained are shown in Table 4. 

[0111] 

(Example 6)  

A fiber bundle of the fiber (a2-2) was taken up continuously, immersed in a water-based 

sizing mother liquid containing 2 mass% of bisphenol A type epoxy resin jER828 

(manufactured by Mitsubishi Chemical Corporation), and dried by heating at 230°C to 

produce a fiber (a2-2) surface-treated with bisphenol A type epoxy resin jER828. After the 

drying step, the deposited bisphenol A type epoxy resin jER828 accounted for 1 part by 

mass relative to 100 parts by mass of the fiber (a2-2). 
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[0112] 

A melt of bisphenol A type epoxy resin jER1003 (manufactured by Mitsubishi Chemical 

Corporation) was obtained in a melting bath at 250°C. The melt obtained was supplied to a 

kiss coater by a gear pump and discharged from the kiss coater onto a roller heated at 

250°C to form a film of bisphenol A type epoxy resin jER1003. 

[0113] 

The surface-treated fiber (a2-2) obtained previously was fed to travel in contact with the 

roller coated with the film of bisphenol A type epoxy resin jER1003 formed above to deposit 

bisphenol A type epoxy resin jER1003 at an appropriate rate per unit length of the reinforcing 

fiber bundle of the fiber (a2-2). 

[0114] 

The fiber (a2-2) carrying deposited bisphenol A type epoxy resin jER1003 was supplied into 

a furnace heated at 260°C and passed between 10 roll bars (diameter 50 mm) rotating freely 

on bearings and located alternately above and below a straight line to allow the 

surface-treated fiber (a2-2) to be impregnated with the bisphenol A type epoxy resin 

jER1003, thus providing a composite material consisting of the fiber (a2-2) and the bisphenol 

A type epoxy resin. 

[0115] 

Subsequently, the resin (a1-3) was melted in a single screw extruder at 300°C, and the 

resulting melt was extruded into a crosshead die mounted at the end of the single screw 

extruder while at the same time continuously supplying the composite material into the 

crosshead die to produce a strand composed of the composite material clad with the resin 

(a1-3). Here, the take-up speed of the strand was adjusted to 10 m/min and the material 

supply rate was controlled so that the composite material accounted for 30 parts by mass 

relative to 100 parts by mass of the resin (a1-3). 

[0116] 

The strand was cooled and cut with a cutter into pieces with a length of 7 mm to provide 

pellets to be used as material for (a)-6, which was intended to serve as the fiber reinforcing 

member (a) for the present invention. Each of these pellets has a core-sheath structure 

composed of the composite material as the core and the resin (a1-3) surrounding the 

composite material.  

[0117] 

The pellets were produced continuously on-line. The pellets obtained were free of fuzzing 

due to conveyance and high in handleability. 

[0118] 

Then, a glass fiber woven fabric prepreg with a thickness of 0.15 mm was prepared in which 

the resin (b1) was an epoxy resin composition composed of 20 parts by mass of jER828, 20 

parts by mass of jER834, 25 parts by mass of jER1001, (all bisphenol A type epoxy resins 
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manufactured by Mitsubishi Chemical Corporation), 35 parts by mass of jER154 (phenol 

novolac type epoxy resin manufactured by Mitsubishi Chemical Corporation), 4 parts by 

mass of DICY7 (dicyandiamide manufactured by Mitsubishi Chemical Corporation, used as 

amine based curing agent), 3 parts by mass of NovaRED 120 (registered trademark, 

average particle diameter 25 �m, phosphorus content 85%, used as phosphorous 

compound), 5 parts by mass of Omicure (registered trademark) 24 

(2,4-toluene-bis(dimethylurea), used as curing accelerator), and 5 parts by mass of Vinylec 

K (registered trademark) (polyvinyl formal manufactured by Chisso Corporation, used as 

thermoplastic resin) and the fiber (b2) was continuous glass fiber (glass fiber woven fabric) 

WF 110D 100 BS6 manufactured by Nitto Boseki Co., Ltd., and eight 30 cm × 30 cm prepreg 

sheets were cut out and stacked. 

[0119] 

A nonwoven fabric base material (density 1.34 g/cm3, monofilament diameter 7.8 �m, 

melting point 278°C, mass per unit area 40 g/m2, tensile strength 50 MPa, thermal 

expansion coefficient 75 × 10-6/°C, thickness 0.2 mm, air permeability 100 cm3/cm2
�S) was 

prepared by meltblowing from pellets of polyphenylene sulfide resin Torelina M2888 

manufactured by Toray Industries, Inc. and put on the aforementioned stack of eight prepreg 

sheets to provide a layered body. This layered body was held in a planar die and pressed in 

a press molding machine set in such a manner as to maintain a heating platen temperature 

of 150°C and a molding pressure of 1.0 MPa. Then, 5 minutes later, it was taken out of the 

die to provide a planar molding (b)-4. A 20 cm × 5 cm portion was cut out of the resulting 

planar molding (b)-4 and used as the fiber reinforcing member (b). 

[0120] 

Subsequently, the fiber reinforcing member (b) was inserted into a die and injection molding 

of the aforementioned pellets was carried out using an injection molding machine (J150EII-P, 

manufactured by JSW) to provide an A4-size molded housing (thickness 1.2 mm). This 

injection molding was performed at a cylinder temperature of 320� and a die temperature of 

150�, and the maximum pressure during the injection molding step was adopted as the 

injection molding pressure. 

[0121] 

Characteristics of the molded housing obtained are shown in Table 4. 

[0122] 

(Comparative example 5)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 15 cm, the same procedure as in Example 6 was carried out to provide a A4-size 

molded housing. 

[0123] 

Characteristics of the molded housing obtained are shown in Table 4. 
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[0124] 

(Example 7)  

Except that the fiber reinforcing member (b) inserted in the injection molding die had a size 

of 20 cm × 3 cm, the same procedure as in Example 6 was carried out to provide an A4-size 

molded housing. 

[0125] 

Characteristics of the molded housing obtained are shown in Table 4. 

[0126] 

(Comparative example 6)  

Using an injection molding machine (J150EII-P, manufactured by JSW), TCP1206G50 

(nylon 66/6I/6 copolymer matrix, glass fiber content 50 mass%) manufactured by Toray 

Industries, Inc. was subjected to injection molding at a cylinder temperature of 270°C and a 

die temperature of 50°C to provide a 30 cm × 30 cm planar molding (b)-5 with a thickness of 

1.2 mm. Except for using 20 cm × 5 cm sheets cut out of the planar molding (b)-5 instead of 

the fiber reinforcing member (b), the same procedure as in Comparative example 2 was 

carried out to provide an A4-size molded housing. 

[0127] 

Characteristics of the molded housing obtained are shown in Table 5. 

[0128] 

(Comparative example 7)  

A carbon fiber woven fabric prepreg with a thickness of 0.25 mm was prepared from phenol 

resin composition Sumilite Resin PR51406 manufactured by Sumitomo Bakelite Co., Ltd., 

which was used as the resin (b1), and continuous carbon fiber (carbon fiber woven fabric) 

CO6343 manufactured by Toray Industries, Inc., which was used as the fiber (b2), and five 

30 cm × 30 cm sheets were cut out and stacked. 

[0129] 

A nonwoven fabric base material (density 1.34 g/cm3, monofilament diameter 7.8 �m, 

melting point 278°C, mass per unit area 40 g/m2, tensile strength 50 MPa, thermal 

expansion coefficient 75 × 10-6/°C, thickness 0.2 mm, air permeability 100 cm3/cm2
�S) was 

prepared by meltblowing from pellets of polyphenylene sulfide resin Torelina M2888 

manufactured by Toray Industries, Inc. and put on the aforementioned stack of five prepreg 

sheets to provide a layered body. This layered body was held in a planar die and pressed in 

a press molding machine set in such a manner as to maintain a heating platen temperature 

of 150°C and a molding pressure of 1.0 MPa. Then, 30 minutes later, it was taken out of the 

die to provide a planar molding (b)-6. A 20 cm × 5 cm portion was cut out of the resulting 

planar molding (b)-6 and used as the fiber reinforcing member (b). Except for using (b)-6 as 

the fiber reinforcing member (b), the same procedure as in Comparative example 1 was 

carried out to provide an A4-size molded housing.  
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[0130] 

Characteristics of the molded housing obtained are shown in Table 5. 

[0131] 

(Comparative example 8)  

Then, a carbon fiber woven fabric prepreg with a thickness of 0.25 mm was prepared in 

which the resin (b1) was an epoxy resin composition composed of 20 parts by mass of 

jER828, 20 parts by mass of jER834, 25 parts by mass of jER1001, (all bisphenol A type 

epoxy resins manufactured by Mitsubishi Chemical Corporation), 35 parts by mass of 

jER154 (phenol novolac type epoxy resin manufactured by Mitsubishi Chemical 

Corporation), 4 parts by mass of DICY7 (dicyandiamide manufactured by Mitsubishi 

Chemical Corporation, used as amine based curing agent), 3 parts by mass of NovaRED 

120 (registered trademark, average particle diameter 25 �m, phosphorus content 85%, used 

as phosphorous compound), 5 parts by mass of Omicure (registered trademark) 24 

(2,4-toluene-bis(dimethylurea), used as curing accelerator), and 5 parts by mass of Vinylec 

K (registered trademark) (polyvinyl formal manufactured by Chisso Corporation, used as 

thermoplastic resin) and the fiber (b2) was continuous carbon fiber (carbon fiber woven 

fabric) CO6343 manufactured by Toray Industries, Inc., and five 30 cm × 30 cm sheets were 

cut out and stacked. 

[0132] 

A nonwoven fabric base material (density 1.34 g/cm3, monofilament diameter 7.8 �m, 

melting point 278°C, mass per unit area 40 g/m2, tensile strength 50 MPa, thermal 

expansion coefficient 75 × 10-6/°C, thickness 0.2 mm, air permeability 100 cm3/cm2
�S) was 

prepared by meltblowing from pellets of polyphenylene sulfide resin Torelina M2888 

manufactured by Toray Industries, Inc. and put on the aforementioned stack of five prepreg 

sheets to provide a layered body. This layered body was held in a planar die and pressed in 

a press molding machine set in such a manner as to maintain a heating platen temperature 

of 150°C and a molding pressure of 1.0 MPa. Then, 5 minutes later, it was taken out of the 

die to provide a planar molding (b)-7. A 20 cm × 5 cm portion was cut out of the resulting 

planar molding (b)-7 and used as the fiber reinforcing member (b). Except for using (b)-7 as 

the fiber reinforcing member (b), the same procedure as in Comparative example 3 was 

carried out to provide an A4-size molded housing. Characteristics of the molded housing 

obtained are shown in Table 5. 

[0133] 

Comparison between the results in Examples and those in Comparative examples indicates 

that the electronic device housings prepared according to embodiments of the present 

invention are excellent in terms of the degree of warpage, dimensional accuracy, heat 

resistance and/or dimensional accuracy during moisture absorption as well as mass 

productivity. 
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[0134] 

[Table 1]  
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[Table 1]      

  
Example 1 

Comparative 
example 1 

Comparative 
example 2 

Fiber reinforcing member (a) - (a)-1 (a)-1 (a)-2 

Fiber reinforcing member (b) - (b)-1 (b)-1 (b)-2 

Size cm × cm 20 × 5 20 × 15 20 × 5 

Projected area of fiber reinforcing 
member (a) 

% 84 52 84 

Melting point of resin (a1) °C 285 285 225 

Water absorption rate of resin (a1) % 0.01 0.01 1.9 

Mass average fiber length Lw of fiber 
(a2) 

mm 0.9 0.8 0.8 

Lw/Ln - 1.5 1.6 1.4 

Warpage (low degree of warpage) of 
molded housing 

mm 0.2 1 0.8 

Molding shrinkage rate % 0.1 0.1 0.7 

Warpage after heat treatment (heat 
resistance) 

mm 0.4 1.4 1.7 

Dimensional change after hygroscopic 
treatment  
(dimensional accuracy during moisture 
absorption) 

% 0.04 0.03 1.3 

 

[0135] 
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[Table 2]  

 

[Table 2]    

�  
 

Example 2 

Fiber reinforcing member (a)  - (a)-3 

Fiber reinforcing member (b)  - (b)-1 

Size  cm × cm 20 × 5 

Projected area of fiber reinforcing 
member (a)  

% 84 

Melting point of resin (a1)  °C 285 

Mass average fiber length Lw of fiber 
(a2) 

mm 0.2 

Lw/Ln - 2 

Warpage (low degree of warpage) of 
molded housing  

mm 0.3 

Molding shrinkage rate % 0.5 

Warpage after heat treatment (heat 
resistance)  

mm 0.6 

 

[0136] 

[Table 3]  

 

[Table 3]     

�  
 

Example 3 Example 4 

Fiber reinforcing member (a)  - (a)-4 (a)-5 

Fiber reinforcing member (b)  - (b)-3 (b)-3 

Size  cm × cm 20 × 5 20 × 5 

Projected area of fiber reinforcing 
member (a)  

% 84 84 

Water absorption rate of resin (a1)  % 0.15 0.15 

Mass average fiber length Lw of fiber 
(a2) 

mm 0.9 0.2 

Lw/Ln - 1.8 2 

Warpage (low degree of warpage) of 
molded housing  

mm 0.3 0.9 

Molding shrinkage rate % 0.2 0.8 

Dimensional change after hygroscopic 
treatment  
(dimensional accuracy during moisture 
absorption)  

% 0.11 0.11 
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[0137] 

[Table 4]  
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INDUSTRIAL APPLICABILITY 

[0139] 

The present invention can provide a useful electronic device housing that is able to maintain 

the antenna performance without deteriorating the radio communication performance, 

excellent in terms of the degree of warpage and dimensional accuracy, and also high in heat 

resistance and/or dimensional accuracy during moisture absorption, and mass productivity.  

 

Explanation of Numerals 

[0140] 

1. Thermoplastic resin contained in the region numbered 5 in the case where the resin (b1) 

is a thermosetting resin  

2. Resin (b1)  

3. Fiber (b2)  

4. Base layer composed mainly of resin (b1) and fiber (b2)  

5. Region containing thermoplastic resin located near the surface of the fiber reinforcing 

member (b)  

6. Resin (b1) in the case where the resin (b1) is a thermoplastic resin 
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CLAIMS 

[Claim 1] 

An electronic device housing comprising a fiber reinforcing member (a) and a fiber 

reinforcing member (b),  

the fiber reinforcing member (a) containing a resin (a1) and a fiber (a2), the fiber (a2) being 

in the form of discontinuous fibers,  

the fiber reinforcing member (b) containing a resin (b1) and a fiber (b2), the fiber (b2) being 

in the form of continuous fibers,  

the projected area of the fiber reinforcing member (a) accounting for 60% or more of the total 

projected area, which accounts for 100%, of the housing projected onto the plane of the top 

face, and   

the resin (a1) meeting requirements (i) and/or (ii) given below:  

(i) the resin (a1) is a thermoplastic resin having a melting point of more than 265°C, and  

(ii) the resin (a1) is a thermoplastic resin having a water absorption rate of 0.4% or less.  

[Claim 2] 

An electronic device housing as set forth in claim 1, wherein the fiber (a2) has a mass 

average fiber length Lw of 0.4 mm or more and a ratio Lw/Ln between the mass average 

fiber length Lw and the number average fiber length Ln of the fiber (a2) of 1.3 to 2.0. 

[Claim 3] 

An electronic device housing as set forth in either claim 1 or 2, wherein the fiber (a2) is 

carbon fiber. 

[Claim 4] 

An electronic device housing as set forth in any one of claims 1 to 3, wherein the resin (a1) is 

a polyphenylene sulfide resin or a polycarbonate resin.  

[Claim 5] 

An electronic device housing as set forth in any one of claims 1 to 4, wherein the resin (b1) is 

a thermosetting resin.  

[Claim 6] 

An electronic device housing as set forth in any one of claims 1 to 5, wherein the resin (b2) is 

a non-electrically-conductive fiber.  

[Claim 7] 

An electronic device housing as set forth in any one of claims 1 to 6, wherein the fiber 

reinforcing member (a) and the fiber reinforcing member (b) are joined directly without the 

existence of another layer at the joining face between the fiber reinforcing member (a) and 

the fiber reinforcing member (b).  

[Claim 8] 

An electronic device housing as set forth in any one of claims 1 to 7, wherein the shaped 

portions of at least one selected from the group of frame, boss, rib, hinge, and runner is 
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formed of the fiber reinforcing member (a). 

[Claim 9] 

A production method for an electronic device housing as set forth in any one of claims 1 to 8 

comprising:  

a first step for inserting the fiber reinforcing member (b) into die with a temperature 

controlled at 100°C or more and a second step for injecting a resin composition containing a 

thermoplastic resin (a1) and a fiber (a2) into the inserted fiber reinforcing member (b) 

existing in the die to form a fiber reinforcing member (a) so that the fiber reinforcing member 

(a) and the fiber reinforcing member (b) are integrated. 

 

 

 

 


