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Description 

Title of Invention: 

METHACRYLIC RESIN COMPOSITION FOR NON-CONTACT HOT PLATE 

WELDING, MOLDED ARTICLE, AND METHOD FOR PRODUCING SAME 

Technical Field 

[0001] 

The present invention relates to a methacrylic resin 

composition for non-contact hot plate welding, a molded 

article, and a method for producing the same. 

Background Art 

[0002] 

Methacrylic resin compositions are excellent in 

transparency and weather resistance and as such, have 

heretofore been used as raw materials for, for example, 

members for vehicles such as taillight covers, headlight 

covers, and meter panels (see e.g., Patent Literatures 1 

and 2). 

The members for vehicles are prepared by joining a 

housing member made of, for example, a styrene-based 

resin such as an ABS resin to a member made of a 

methacrylic resin composition, followed by processing. 

For example, a method using an adhesive, a hot plate 

welding method, and a vibration welding method are known 

as methods tor joining a styrene-based resin or the like 
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to a member made of a methacrylic resin composition (see 

e.g., Patent Literature 3). 

The hot plate welding method is a method which 

involves each heating the respective parts to be joined 

of the members mentioned above in close contact with a 

hot plate made of a metal so that the parts are melted, 

followed by the pressure bonding of these parts. This 

method can omit the step of applying an adhesive and the 

curing time of the adhesive and is therefore excellent in 

productivity. 

On the other hand, the hot plate welding method may 

cause the phenomenon in which, after the melting with a 

hot plate made of a metal heated to a predetermined 

temperature, a portion of the resin composition, when 

separated from the hot plate, are stretched in a string­

like shape without being well detached from the hot plate 

(so-called stringiness). Such a resin composition may 

become responsible for poor appearance when used as a raw 

material for a member for vehicles (see e.g., Patent 

Literature 4). 

Citation List 

Patent Literature 

[0003] 

Patent Literature 1: Japanese Patent Laid-Open No. 08-

302145 
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Patent Literature 2: Japanese Patent Laid-Open No. 05-

247311 

Patent Literature 3: Japanese Patent Laid-Open No. 2005-

239823 

Patent Literature 4: Japanese Patent Laid-Open No. 2009-

249529 

Summary of Invention 

Technical Problem 

[0004] 

A method which involves heating the resin 

composition without being brought into direct contact 

with the hot plate made of a metal, i.e., in no contact 

with the hot plate, so that the surface of the resin 

composition is melted, followed by pressure bonding (non-

contact hot plate welding method) is effective for 

solving the problem of so-called stringiness as mentioned 

above. 

This non-contact hot plate welding method has the 

advantage that poor appearance such as stringiness is 

less likely to occur as compared with the hot plate 

welding method, because the resin is melted by radiation 

heat from the hot plate. 

[0005] 

For the non-contact hot plate welding method, as 

with the hot plate welding method mentioned above, it is 

desirable that the respective parts to be joined of the 



- 4 -

members should be melted in a short time, from the 

viewpoint of productivity. Therefore, a high hot plate 

temperature is preferred. In addition, since the resin 

is melted by radiation heat from the hot plate, the hot 

plate temperature needs to be on the order of at least 

500°C. 

Some conventional methacrylic resin compositions, 

however, may be found to generate bubbles during melting 

with the hot plate thus heated. Such a resin composition 

disadvantageously becomes responsible for poor appearance 

when used as a raw material for the member for vehicles. 

[0006] 

Accordingly, an object of the present invention is 

to provide a methacrylic resin composition for non-

contact hot plate welding which is capable of effectively 

suppressing bubble generation when used in the non-

contact hot plate welding method, a molded article 

comprising the methacrylic resin composition, and a 

method for producing the same. 

Solution to Problem 

[0007] 

The present inventors have conducted diligent 

studies in light of the problems of the conventional 

techniques mentioned above and consequently completed the 

present invention by finding that a methacrylic resin 

composition comprising a methacrylic resin comprising 
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predetermined amounts of a methacrylic acid ester monomer 

unit and a unit of at least one additional vinyl monomer 

copolymerizable with the methacrylic acid ester monomer, 

and having a melt flow rate (MFR) equal to or lower than 

a particular numeric value at 230°C at a load of 3.8 kg 

is less likely to generate bubbles when used in the non-

contact hot plate welding method. 

Specifically, the present invention is as follows. 

[0008] 

[1] 

A methacrylic resin composition for non-contact hot 

plate welding comprising a methacrylic resin comprising 

80 to 99.9% by mass of a methacrylic acid ester monomer 

unit and 0.1 to 20% by mass of a unit of at least one 

additional vinyl monomer copolymerizable with the 

methacrylic acid ester monomer, wherein 

the methacrylic resin composition has a melt flow 

rate (MFR) of 2.5 g/10 min or lower at 230°C at a load of 

3.8 kg. 

[2] 

The methacrylic resin composition for non-contact 

hot plate welding according to the [1], wherein the 

methacrylic resin is a methacrylic resin which 

has a weight-average molecular weight of 300000 or 

lower as measured by gel permeation chromatography (GPC), 

and 
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contains 6 to 50% of a component having a molecular 

weight that is 5 times or more lower than a peak top 

molecular weight (Mp) obtained from a GPC elution curve. 

[3] 

The methacrylic resin composition for non-contact 

hot plate welding according to the [1] or [2], wherein 

the methacrylic resin is a methacrylic resin in which 

an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[4] 

The methacrylic resin composition for non-contact 

hot plate welding according to any one of the [1] to [3], 

wherein the methacrylic resin 

has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

[5] 

The methacrylic resin composition for non-contact 

hot plate welding according to any one of the [1] to [4], 

wherein the methacrylic resin composition is used as a 

raw material for a member for a vehicle. 

[6] 
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The methacrylic resin composition for non-contact 

hot plate welding according to the [5], wherein the 

member for the vehicle is at least one member selected 

from the group consisting of a taillight cover, a 

headlight cover, and a meter panel. 

[7] 

A molded article comprising a molded article (A) 

welded with an additional molded article (B), 

the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein 

the molded article (A) has a mell flow rale (MFR) of 

2.5 g/10 min or lower at 230°C at a load of 3.8 kg. 

[8] 

The molded article according to the [7], wherein the 

methacrylic resin is a methacrylic resin which 

has a weight-average molecular weight of 300000 or 

lower as measured by gel permeation chromatography (GPC), 

and 

contains 6 to 50% of a component having a molecular 

weight that is 5 times or more lower than a peak top 

molecular weight (Mp) obtained from a GPC elution curve. 
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The molded article according to the [7] or [8], 

wherein the methacrylic resin is a methacrylic resin in 

which 

an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[10] 

The molded article according to any one of the [7] 

to [9], wherein the methacrylic resin 

has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nilrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

[11] 

The molded article according to any one of the [7] 

to [10], wherein the molded article (A) has a water 

absorption rate of 0.5% by mass or lower. 

[12] 

The molded article according to any one of the [7] 

to [11], wherein the molded article is used as a raw 

material for a member for a vehicle. 

[13] 

The molded article according to the [12], wherein 

the member for the vehicle is at least one member 
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selected from the group consisting of a taillight cover, 

a headlight cover, and a meter panel. 

[14] 

The molded article according to any one of the [7] 

to [13], wherein the molded article (B) is a molded 

article of an ABS-based resin. 

[15] 

A member for a vehicle, comprising the molded 

article according to any one of the [7] to [14]. 

[16] 

The member for the vehicle according to the [15], 

wherein the member for the vehicle is at least one member 

selected from the group consisting of a taillight cover, 

a headlight cover, and a meter panel. 

[17] 

A method for producing a molded article, comprising 

the steps of: 

heating a molded article (A) in no contact with a 

hot plate so that a surface of the molded article (A) is 

melted, the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein the 

molded article (A) has a melt flow rate (MFR) of 2.5 g/10 

min or lower at 230°C at a load of 3.8 kg; and 
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welding the molded article (A) with an additional 

molded article (B). 

[18] 

The method for producing the molded article 

according to the [17], wherein the methacrylic resin is a 

methacrylic resin which has a weight-average molecular 

weight of 300000 or lower as measured by gel permeation 

chromatography (GPC), and which contains 6 to 50% of a 

component having a molecular weight that is 5 times or 

more lower than a peak top molecular weight (Mp) obtained 

from a GPC elution curve. 

[19] 

The method for producing the molded article 

according Lo Ihe [17] or [18], wherein the methacrylic 

resin is a methacrylic resin in which 

an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[20] 

The method for producing the molded article 

according to any one of the [17] to [19], wherein the 

methacrylic resin 

has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 
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reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

[21] 

The method for producing the molded article 

according to any one of the [17] to [20], wherein the 

molded article (A) has a water absorption rate of 0.5% by 

mass or lower. 

[22] 

The method for producing the molded article 

according to any one of the [17] to [21], wherein the 

molded article (B) is a molded article of an ABS-based 

resin. 

Advantageous Effects of Invenlion 

[0009] 

The present invention can provide a methacrylic 

resin composition for non-contact hot plate welding which 

can effectively reduce bubble generation when used in the 

non-contact hot plate welding method, which produces a 

molded article having the favorable appearance of welded 

surface, and which is also excellent in flowability in 

molding. 

Brief Description of Drawings 

[0010] 
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[Figure 1] Figure 1 is a schematic cross-sectional view 

of a molded article for illustrating the non-contact hot 

plate welding method. 

Description of Embodiments 

[0011] 

Hereinafter, the mode for carrying out the present 

invention (hereinafter, referred to as the "present 

embodiment") will be described in detail. The present 

embodiment described below is merely given for 

illustrating the present invention and is not intended to 

limit the present invention to the contents described 

below. The present invention can be carried out by 

making appropriate change or modification without 

departing from the spirit of the present invention. 

In the present specification, each monomer component 

before polymerization is referred to as an "XX monomer", 

and the term "monomer" may be omitted. 

Also, each constitutional unit constituting a 

polymer is referred to as an "XX monomer unit" and may be 

simply referred to as an "XX unit". 

[0012] 

[Methacrylic resin composition for non-contact hot plate 

welding] 

The methacrylic resin composition for non-contact 

hot plate welding (hereinafter, also simply referred to 



- 13 -

as the "methacrylic resin composition") of the present 

embodiment comprises 

a methacrylic resin comprising 80 to 99.9% by mass 

of a methacrylic acid ester monomer unit and 0.1 to 20% 

by mass of a unit of at least one additional vinyl 

monomer copolymerizable with the methacrylic acid ester 

monomer, wherein 

the methacrylic resin composition has a melt flow 

rate (MFR) of 2.5 g/10 min or lower at 230°C at a load of 

3.8 kg. 

[0013] 

(Methacrylic resin) 

The methacrylic resin contained in the methacrylic 

resin composition of the present embodiment comprises 80 

to 99.9% by mass of a methacrylic acid ester monomer unit 

and 0.1 to 20% by mass of a unit of at least one 

additional vinyl monomer copolymerizable with the 

methacrylic acid ester monomer. 

[0014] 

<Methacrylic acid ester monomer> 

The methacrylic acid ester monomer constituting the 

methacrylic resin is not particularly limited as long as 

the effects of the present invention can be achieved. 

Preferred examples thereof include a monomer represented 

by the following general formula (1): 

[0015] 
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H2CwRl 
T 

R20"c^0 --(1) 

[0016] 

In the general formula (1), Ri represents a methyl 

group. 

R2 represents a hydrocarbon group having 1 to 18 

carbon atoms in which a hydrogen atom on carbon may be 

replaced with a hydroxy group or a halogen group. 

Examples of the methacrylic acid ester monomer 

include, but are not limited to, butyl methacrylate, 

ethyl methacrylate, methyl methacrylate, propyl 

methacrylate, isopropyl methacrylate, isobutyl 

melhacrylabe, cyclohexyl methacrylate, phenyl 

methacrylate, (2-ethylhexyl) methacrylate, (t-

butylcyclohexyl) methacrylate, benzyl methacrylate, and 

(2,2,2-trifluoroethyl) methacrylate. Methyl methacrylate, 

ethyl methacrylate, or propyl methacrylate is more 

preferred, and methyl methacrylate is further preferred, 

from the viewpoint of handling and easy availability. 

Only one of these methacrylic acid ester monomers 

may be used alone, or two or more thereof may be used in 

combination. 

[0017] 

<Additional vinyl monomer copolymerizable with 

methacrylic acid ester monomer> 
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The additional vinyl monomer copolymerizable with 

the methacrylic acid ester monomer mentioned above, 

constituting the methacrylic resin contained in the 

methacrylic resin composition of the present embodiment 

is not particularly limited as long as the effects of the 

present invention can be achieved. Preferred examples 

thereof include an acrylic acid ester monomer represented 

by the following general formula (2): 

[0018] 

H2C^Ra 
I 

R4O U -"(2) 

[0019] 

In the general formula (2), R3 represents a hydrogen 

atom, and R4 represents a hydrocarbon group having 1 to 

18 carbon atoms in which a hydrogen atom on carbon may be 

replaced with a hydroxy group or a halogen group. 

Examples of the acrylic acid ester monomer 

represented by the general formula (2) include, but are 

not limited to, methyl acrylate, ethyl acrylate, propyl 

acrylate, butyl acrylate, isobutyl acrylate, cyclohexyl 

acrylate, phenyl acrylate, (2-ethylhexyl) acrylate, (t-

butylcyclohexyl) acrylate, benzyl acrylate, and (2,2,2-

trifluoroethyl) acrylate. 

Methyl acrylate, ethyl acrylate, propyl acrylate, 

isopropyl acrylate, butyl acrylate, isobutyl acrylate, or 

the like is more preferred, and methyl acrylate is 
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further preferred, from the viewpoint of handling and 

easy availability. 

[0020] 

Examples of the additional vinyl monomer other than 

the acrylic acid ester monomer of the general formula (2), 

copolymerizable with the methacrylic acid ester monomer 

include, but are not limited to: a,p-unsaturated acids 

such as acrylic acid and methacrylic acid; unsaturated 

group-containing divalent carboxylic acids such as maleic 

acid, fumaric acid, itaconic acid, and cinnamic acid, and 

their alkyl esters; styrene-based monomers such as 

styrene, o-methylstyrene, m-methylstyrene, p-

methylstyrene, 2,4-dimethylstyrene, 2,5-dimethylstyrene, 

3,4-dimethylstyrene, 3,5-dimethylstyrene, p-ethylstyrene, 

m-ethylstyrene, o-ethylstyrene, p-tert-butylstyrene, and 

isopropenylbenzene(a-methylstyrene); aromatic vinyl 

compounds such as 1-vinylnaphthalene, 2-vinylnaphthalene, 

1,1-diphenylethylene, isopropenyltoluene, 

isopropenylethylbenzene, isopropenylpropylbenzene, 

isopropenylbutylbenzene, isopropenylpentylbenzene, 

isopropenylhexylbenzene, and isopropenyloctylbenzene; 

vinyl cyanide compounds such as acrylonitrile and 

methacrylonitrile; unsaturated carboxylic anhydrides such 

as maleic anhydride and itaconic anhydride; maleimide and 

N-substituted maleimides such as N-methylmaleimide, N-

ethylmaleimide, N-phenylmaleimide, and N-

cyclohexylmaleimide; amides such as acrylamide and 
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methacrylamide; ethylene glycol or oligomers thereof 

whose both terminal hydroxy groups have been esterified 

with acrylic acid or methacrylic acid, such as ethylene 

glycol di(meth)acrylate, diethylene glycol 

di(meth)acrylate, triethylene glycol di(meth)acrylate, 

and tetraethylene glycol di(meth)acrylate; alcohols whose 

two hydroxy groups have been esterified with acrylic acid 

or methacrylic acid, such as neopentyl glycol 

di(meth)acrylate and di(meth)acrylate; polyhydric alcohol 

derivatives, such as trimethylolpropane, pentaerythritol, 

esterified with acrylic acid or methacrylic acid; and 

polyfunctional monomers such as divinylbenzene. 

[0021] 

Only one of these acrylic acid ester monomers 

represented by the general formula (2) copolymerizable 

with the methacrylic acid ester monomer or vinyl-based 

monomers other than the above-listed acrylic acid ester 

monomers represented by the general formula (2) may be 

used alone, or two or more thereof may be used in 

combination. 

[0022] 

The content of the unit of the additional vinyl 

monomer copolymerizable with the methacrylic acid ester 

monomer mentioned above, constituting the methacrylic 

resin is 0.1 to 20% by mass in the methacrylic resin. 

When the content of the unit of the additional vinyl 

monomer copolymerizable with the methacrylic acid ester 
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monomer mentioned above is 0.1% by mass orhigher, 

flowability and heat resistance can be improved. When 

this content is 20% by mass or lower, heat resistance can 

be enhanced. 

The content is preferably 0.1 to 17% by mass, more 

preferably 0.2 to 15% by mass, further preferably 0.3 to 

12% by mass. 

[0023] 

For the methacrylic resin, a vinyl-based monomer 

other than the above-listed vinyl monomers, 

copolymerizable with the methacrylic acid ester monomer 

may be appropriately added and copolymerized therewith, 

for the purpose of improving properties such as heat 

resistance and processability. 

The total amount of the methacrylic acid ester 

monomer unit and the unit of the vinyl monomer 

copolymerizable with the methacrylic acid ester is set to 

100% by mass. 

[0024] 

(Properties of methacrylic resin) 

<Weight-average molecular weight and molecular weight 

distribution of methacrylic resin> 

The weight-average molecular weight and the 

molecular weight distribution of the methacrylic resin 

contained in the methacrylic resin composition of the 

present embodiment will be described. 
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The methacrylic resin preferably has a weight-

average molecular weight (Mw) of 300000 or lower as 

measured by GPC (gel permeation chromatography). 

For obtaining excellent mechanical strength and 

solvent resistance, the weight-average molecular weight 

(Mw) of the methacrylic resin is preferably 50000 

orhigher, more preferably 60000 or higher, further 

preferably 70000 or higher, still further preferably 

80000 or higher, still further preferably 90000 or higher. 

For exerting the favorable flowability of the 

methacrylic resin, the weight-average molecular weight 

(Mw) is preferably 300000 orlower, more preferably 250000 

or lower, further preferably 230000 or lower, still 

further preferably 210000 or lower, slill furlher 

preferably 180000 or lower. 

When the weight-average molecular weight of the 

methacrylic resin falls within the range mentioned above, 

flowability, mechanical strength, and solvent resistance 

can be well balanced and favorable molding processability 

is maintained. 

The molecular weight distribution (Mw/Mn) of the 

methacrylic resin contained in the methacrylic resin 

composition of the present embodiment is preferably 1.6 

to 6.0, more preferably 1.7 to 5.0, further preferably 

1.8 to 5.0. When the molecular weight distribution of 

the methacrylic resin is 1.6 or more and 6.0 or less, the 

effect of attaining the excellent balance between 
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flowability in the molding process and mechanical 

strength is obtained. 

[0025] 

The weight-average molecular weight (Mw) and the 

number-average molecular weight (Mn) of the methacrylic 

resin can be measured by gel permeation chromatography 

(GPC) and can be specifically measured by a method 

described in [Examples] mentioned later. 

Specifically, a calibration curve is prepared in 

advance from elution times and weight-average molecular 

weights using monodisperse standard methacrylic resins 

that have a known weight-average molecular weight and are 

available as reagents, and an analytical gel column that 

elutes high-molecular-weight components first. 

Subsequently, the weight-average molecular weight (Mw) 

and the number-average molecular weight (Mn) of a 

predetermined analyte methacrylic resin can be determined 

on the basis of the obtained calibration curve. The 

molecular weight distribution can be calculated from 

these values. 

The number-average molecular weight (Mn) is an 

average molecular weight per one simple molecule and is 

defined by the total weight of the system / the number of 

the molecule in the system. 

The weight-average molecular weight (Mw) is defined 

by an average molecular weight based on weight fraction. 

[0026] 
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<Abundance of component having molecular weight that is 5 

times or more lower than peak top molecular weight (Mp)> 

In the methacrylic resin, the abundance of a 

component having a molecular weight that is 5 times or 

more lower than a peak top molecular weight (Mp) is 

preferably 6 to 50%, more preferably 8 to 45%, further 

preferably 10 to 43%, still further preferably 12 to 40%, 

still further preferably 15 to 38%, from the viewpoint of 

solvent resistance, flowability in the molding process, 

and the suppression of bubble generation during non-

contact hot plate welding. 

In this context, the abundance (%) of the component 

having a molecular weight that is 5 times or more lower 

than a peak top molecular weight (Mp) is the ratio of an 

area corresponding to the component having a molecular 

weight that is 5 times or more lower than a peak top 

molecular weight (Mp) to the total area of the GPC 

elution curve defined as 100%, and can be measured by a 

method described in [Examples] mentioned later. 

The peak top molecular weight (Mp) refers to a 

weight molecular weight that shows a peak in the GPC 

elution curve. 

When a plurality of peaks are present in the GPC 

elution curve, a molecular weight at a peak shown by a 

weight molecular weight with the largest abundance is 

used as the peak top molecular weight (Mp). 
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When the abundance of the component having a 

molecular weight that is 5 times or more lower than a 

peak top molecular weight (Mp) in the methacrylic resin 

is 6% or higher, favorable flowability in molding is 

obtained. When this abundance is 50% orlower, favorable 

solvent resistance and bubble generation-suppressing 

effect are obtained. 

0 027] 

A minimum amount of a methacrylic resin component 

having a weight-average molecular weight of 500 or lower 

is preferred because the generation of foam-like poor 

appearance called silver is prevented during molding. 

[0028] 

CAbundance of component having molecular weight of 250000 

or higher obtained from GPC elution curve> 

In the methacrylic resin contained in the 

methacrylic resin composition of the present embodiment, 

the abundance of a component having a molecular weight of 

250000 or higher with respect to the total area of the 

GPC elution curve defined as 100% is preferably 12% or 

more of the GPC area from the viewpoint of solvent 

resistance and the suppression of bubble generation 

during non-contact hot plate welding. This abundance is 

more preferably 13% or more, further preferably 14% or 

more. 

The abundance of the component having a molecular 

weight of 250000 or higher in the methacrylic resin can 
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be measured by a method described in [Examples] mentioned 

later. 

[0029] 

<Extrapolated onset temperature measured using 

differential scanning calorimeter> 

The methacrylic resin contained in the methacrylic 

resin composition of the present embodiment preferably 

has an extrapolated onset temperature (°C) of 120°C or 

lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

A lower value of the extrapolated onset temperature 

(°C) obtained by a measurement method described in 

[Examples] mentioned later means that easy melting as a 

resin is more improved. This value influences reduction 

in uneven melting in no contact with a hot plate or the 

appearance of welded surface. Thus, the extrapolated 

onset temperature of the methacrylic resin contained in 

the methacrylic resin composition of the present 

embodiment is preferably 120°C or lower, more preferably 

115°C or lower, further preferably 113°C or lower. 

[0030] 

(Method for producing methacrylic resin) 

The methacrylic resin contained in the methacrylic 

resin composition•ot the present embodiment can be 
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produced by any polymerization method of bulk 

polymerization, solution polymerization, suspension 

polymerization, and emulsion polymerization methods. The 

polymerization method is preferably a bulk polymerization, 

solution polymerization, or suspension polymerization 

method, more preferably a suspension polymerization 

method. 

The polymerization temperature can be appropriately 

selected as an optimum polymerization temperature 

according to the polymerization method and is preferably 

50°C or higher and 100°C or lower, more preferably 60°C or 

higher and 90°C or lower. 

[0031] 

A polymerization iniLiator may be used in the 

production of the methacrylic resin. 

Examples of the polymerization initiator include, 

but are not limited to: organic peroxides such as di-t-

butyl peroxide, lauroyl peroxide, stearyl peroxide, 

benzoyl peroxide, t-butyl peroxyneodecanoate, t-butyl 

peroxypivalate, dilauroyl peroxide, dicumyl peroxide, t-

butyl peroxy-2-ethylhexanoate, 1,1-bis(t-butylperoxy)-

3,3,5-trimethylcyclohexane, and 1,1-bis(t-

butylperoxy)cyclohexane; and general azo-based radical 

polymerization initiators such as azobisisobutyronitrile, 

azobisisovaleronitrile, 1,1-azobis(1-

cyclohexanecarbonitrile), 2,2'-azobis-4-methoxy-2,4-

azobisisobutyronitrile, 2,2'-azobis-2,4-
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dimethylvaleronitrile, and 2,2 '-azobis-2-

methylbutyronitrile, for radical polymerization. 

Only one of these polymerization initiators may be 

used alone, or two or more types thereof may be used in 

combination. 

[0032] 

Any of these radical initiators may be combined with 

an appropriate reducing agent and used as a redox-based 

initiator. 

[0033] 

The radical polymerization initiator and/or the 

redox-based initiator is generally used in the range of 0 

to 1 part by mass with respect to 100 parts by mass in 

total of all monomers for use in the polymerization for 

the methacrylic resin. The amount of the radical 

polymerization initiator and/or the redox-based initiator 

used can be appropriately selected in consideration of 

the temperature at which the polymerization is performed, 

and the half-life of the polymerization initiator. 

[0034] 

In the case of selecting a bulk polymerization 

method, a cast polymerization method, or a suspension 

polymerization method as the polymerization method for 

the methacrylic resin, the polymerization is preferably 

performed using a peroxide-based polymerization initiator, 

from the viewpoint of preventing the staining of the 

methacrylic resin. 
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[0035] 

Examples of the peroxide-based polymerization 

initiator include, but are not limited to, lauroyl 

peroxide, decanoyl peroxide, and t-butyl peroxy-2-

ethylhexanoate. Lauroyl peroxide is more preferred. 

[0036] 

For performing the polymerization for the 

methacrylic resin by the solution polymerization method 

at a high temperature of 90°C or higher, it is preferred 

to use, for example, a peroxide or azobis initiator that 

has a 10-hour half-life temperature of 80°C or higher and 

is soluble in an organic solvent used, as the 

polymerization initiator. 

Examples of the peroxide or azobis initiator include, 

but are not limited to, 1,1-bis(t-butylperoxy)-3,3,5-

trimethylcyclohexane, cyclohexane peroxide, 2,5-dimethyl-

2,5-di(benzoylperoxy)hexane, 1,1-azobis(1-

cyclohexanecarbonitrile), and 2-

(carbamoylazo)isobutyronitrile. 

[0037] 

For the production of the methacrylic resin, the 

molecular weight of the methacrylic resin may be 

controlled without impairing the object of the present 

invention. 

Examples of the method for controlling the molecular 

weight of the methacrylic resin include, but are not 

limited to, a method of controlling the molecular weight 
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by using, for example, a chain transfer agent such as 

alkylmercaptans, dimethylacetamide, dimethylformamide, or 

triethylamine, and an iniferter such as dithiocarbamates, 

triphenylmethylazobenzene, or a tetraphenylethane 

derivative. Alternatively, the molecular weight may be 

adjusted by adjusting the amounts of these agents added. 

The chain transfer agent is preferably 

alkylmercaptans from the viewpoint of handleability and 

stability. Examples of the alkylmercaptans include, but 

are not limited to, n-butylmercaptan, n-octylmercaptan, 

n-dodecylmercaptan, t-dodecylmercaptan, n-

tetradecylmercaptan, n-octadecylmercaptan, 2-ethylhexyl 

thioglycolate, ethylene glycol dithioglycolate, 

trimethylolpropane tris(thioglycolate), and 

pentaerythritol tetrakis(thioglycolate). 

These agents can be appropriately added according to 

the intended molecular weight of the methacrylic resin 

and are generally used in the range of 0.001 parts by 

mass to 3 parts by mass with respect to 100 parts by mass 

in total of all monomers for use in the polymerization 

for the methacrylic resin. 

[0038] 

Other examples of the method for controlling the 

molecular weight include a method of changing the 

polymerization method, a method of adjusting the amount 

of the polymerization initiator, the chain transfer agent 

or the iniferter mentioned above, etc., and a method of 
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changing various polymerization conditions such as 

polymerization temperature. 

In the methacrylic resin contained in the 

methacrylic resin composition of the present embodiment, 

the abundance of a component having a molecular weight of 

250000 or higher obtained from the GPC elution curve can 

also be controlled by the application of these methods 

for controlling the molecular weight. 

Only one of these methods for controlling the 

molecular weight may be used, or two or more of these 

methods may be used in combination. 

[0039] 

Examples of the method for producing the methacrylic 

resin in which the abundance of a component having a 

molecular weight that is 5 times or more lower than a 

peak top molecular weight (Mp) obtained from a GPC 

elution curve is in the range of 6 to 50% include a 

method of melt-blending a low-molecular-weight 

methacrylic resin and a high-molecular-weight methacrylic 

resin, and a production method based on a multistage 

polymerization method. 

The method is not particularly limited as long as 

the abundance of 6 to 50% can be achieved for the 

component having a molecular weight that is 5 times or 

more lower than the Mp. A multistage polymerization 

method is more preferably used from the viewpoint of 

quality stability. 
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[0040] 

In the case of using the multistage polymerization 

method, it is preferred to first use a raw material 

mixture constituted by a methacrylic acid ester monomer 

and at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer in the first-

stage polymerization to produce 5 to 50% by mass of a 

polymer (I) having a weight-average molecular weight of 

5000 to 50000 as measured by GPC with respect to the 

whole of the methacrylic resin of interest. 

Next, the inside of the polymerization system is 

kept at a temperature higher than the first-stage 

polymerization temperature for a given time. 

It is preferred to then add a raw material mixture 

constituted by a methacrylic acid ester monomer and at 

least one additional vinyl monomer copolymerizable with 

the methacrylic acid ester monomer in the presence of the 

polymer (I) and polymerize them to produce 95 to 50% by 

mass of a polymer (II) having a weight-average molecular 

weight of 60000 to 350000 with respect to the whole of 

the methacrylic resin of interest. 

[0041] 

The mixing ratio between the polymer (I) having a 

weight-average molecular weight of 5000 to 50000 as 

measured by GPC (hereinafter, simply referred to as the 

polymer (I)) obtained in the first-stage polymerization, 

and the polymer (II) having a weight-average molecular 
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weight of 60000 to 350000 (hereinafter, simply referred 

to as the polymer (II)) obtained in the second-stage 

polymerization by adding a raw material mixture 

containing a methacrylic acid ester in the presence of 

the polymer (I) is preferably 5 to 50% by mass of the 

polymer (I) and 95 to 50% by mass of the polymer (II) 

from the viewpoint of polymerization stability during 

production and improvement in the flowability of the 

methacrylic resin and the mechanical strength of a resin 

molded article. 

The polymer (I)/polymer (II) ratio is more 

preferably 7 to 47% by mass/93 to 53% by mass, further 

preferably 10 to 45% by mass/90 to 55% by mass, still 

further preferably 13 to 43% by mass/87 to 57% by mass, 

still further preferably 15 to 40% by mass/85 to 60% by 

mass, in consideration of the balance among 

polymerization stability, flowability, and the mechanical 

strength of a molded article. 

[0042] 

The polymer (I) is preferably a polymer comprising 

80 to 100% by mass of a methacrylic acid ester monomer 

unit and 0 to 20% by mass of a monomer unit constituted 

by at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester. 

The ratios of the monomer units constituting the 

polymer (I) can be adjusted by controlling the amounts of 
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the monomers added in the polymerization step for the 

polymer (I) in the multistage polymerization. 

In the polymer (I), a smaller amount of the 

additional vinyl monomer copolymerizable with the 

methacrylic acid ester is more preferred, and this 

additional vinyl monomer may not be used. 

The weight-average molecular weight of the polymer 

(I) as measured by GPC is preferably 5000 to 50000, more 

preferably 10000 to 45000, further preferably 18000 to 

42000, still further preferably 20000 to 40000, from the 

viewpoint of the suppression of problems, such as silver, 

associated with molding, polymerization stability, and 

flowability. 

The weight-average molecular weight of the polymer 

(I) can be controlled, as mentioned above, by using a 

chain transfer agent and an iniferter, adjusting the 

amounts of these agents, or appropriately changing 

polymerization conditions. 

[0043] 

The polymer (II) is preferably a polymer comprising 

80 to 99.9% by mass of a methacrylic acid ester monomer 

unit and 0.1 to 20% by mass of a monomer unit constituted 

by at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester. 

The ratios of the monomer units constituting the 

polymer (II) can be controlled by adjusting the amounts 
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of the monomers added in the polymerization step for the 

polymer (II) in the multistage polymerization. 

[0044] 

The weight-average molecular weight of the polymer 

(II) as measured by GPC is preferably 60000 to 350000, 

more preferably 100000 to 320000, further preferably 

130000 to 300000, still further preferably 150000 to 

270000, still further preferably 170000 to 270000, from 

the viewpoint of solvent resistance and flowability. 

The abundance of the component having a molecular 

weight of 250000 or higher in the methacrylic resin 

contained in the methacrylic resin composition of the 

present embodiment can be controlled by adjusting the 

ratios of the monomer units in Lhe polymer (II) in Lhe 

multistage polymerization mentioned above, or the weight-

average molecular weight of the polymer (II). 

The weight-average molecular weight of the polymer 

(II) can be controlled, as mentioned above, by using a 

chain transfer agent and an iniferter, adjusting the 

amounts of these agents, or appropriately changing 

polymerization conditions. 

[0045] 

In the first-stage polymerization step, a 

methacrylic acid ester monomer is used in polymerization, 

either alone or together with at least one additional 

vinyl monomer copolymerizable with the methacrylic acid 

ester, to produce the polymer (I). 
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In the second-stage polymerization step, a 

methacrylic acid ester monomer and at least one 

additional vinyl-based monomer copolymerizable with the 

methacrylic acid ester are added in the presence of the 

polymer (I) to produce the polymer (II). This 

polymerization method easily compositionally controls 

each of the polymer (I) and the polymer (II) and can 

suppress a rise in temperature caused by the generation 

of polymerization heat during the polymerization and 

stabilize the internal viscosity of the system. 

In this case, the partial polymerization of the 

composition mixture of the raw materials for the polymer 

(II) may be started before the completion of the 

polymerization for the polymer (I) . It is more preferred 

to temporarily perform curing (in this case, to keep the 

inside of the system at a temperature higher than the 

polymerization temperature) to complete the 

polymerization, followed by the addition of the 

composition mixture of the raw materials for the polymer 

(II) • 

The curing in the first stage not only completes the 

polymerization but can remove or deactivate unreacted 

monomers, initiator, chain transfer agent, and the like, 

which therefore have no adverse effect on the second-

stage polymerization. As a result, the weight-average 

molecular weight of interest can be obtained. 

[0046 
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Each polymerization temperature can be appropriately 

selected as the optimum polymerization temperature for 

production according to the polymerization method and is 

preferably 50°C or higher and 100°C or lower, more 

preferably 60°C or higher and 90°C or lower. 

The polymerization temperatures for the polymer (I) 

and the polymer (II) may be the same or different. 

The temperature reached by elevation for the curing 

is preferably at least 5°C, more preferably at least 7°C, 

further preferably at least 10°C, higher than the 

polymerization temperature for the polymer (I). 

The time for which the inside of the system is kept 

at the temperature is preferably 10 minutes or longer and 

180 minutes or shorter, more preferably 15 minutes or 

longer and 150 minutes or shorter. 

,0047] 

Examples of the method for producing the methacrylic 

resin having an extrapolated onset temperature (°C) of 

120°C or lower as determined from a glass transition 

curve obtained by heating from 40°C to 210°C at a heating 

rate of 10°C/min according to JIS-K-7121 with a-alumina 

as a reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC) include a method 

of adjusting the copolymerization ratio of the additional 

vinyl monomer copolymerizable with the methacrylic acid 

ester monomer mentioned above. 

[0048] 
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(Melt flow rate of methacrylic resin composition) 

The methacrylic resin composition for non-contact 

hot plate welding of the present embodiment has a melt 

flow rate (MFR) of 2.5 g/10 min or lower, preferably 2.2 

g/10 min or lower, more preferably 2.0 g/10 min or lower 

and 0.1 g/10 min or higher, further preferably 1.5 g/10 

min or lower and 0.2 g/10 min or higher, still further 

preferably 1.3 g/10 min or lower and 0.3 g/10 min or 

higher, under conditions of 230°C and a load of 3.8 kg. 

When MFR is 2.5 g/10 min or lower, the generation of 

bubbles, etc., in the methacrylic resin composition is 

effectively suppressed during melting in the non-contact 

hot plate welding method. 

[0049] 

For controlling the melt flow rate of the 

methacrylic resin composition for non-contact hot plate 

welding of the present embodiment to 2.5 g/10 min or 

lower under conditions of 230°C and a load of 3.8 kg, an 

effective method involves, for example, controlling the 

compositional ratios of the monomer units as mentioned 

above, or adjusting the molecular weight, the molecular 

weight distribution, the abundance of the component 

having a molecular weight that is 5 times or more lower 

than a peak top molecular weight (Mp), and the abundance 

of the component having a molecular weight of 250000 or 

higher. 

[0050] 
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(Other materials) 

The methacrylic resin composition of the present 

embodiment can be used in combination with conventional 

materials known in the art mentioned later without 

impairing the effects of the present invention. 

[0051] 

COther resins> 

Other resins to be used are not particularly limited, 

and a curable resin and a thermoplastic resin known in 

the art are preferably used. 

Examples of the thermoplastic resin include, but are 

not limited to, polypropylene-based resins, polyethylene-

based resins, polystyrene-based resins, syndiotactic 

polystyrene-based resins, ABS-based resins 

(acrylonitrile-butadiene-styrene-based copolymers), 

methacrylic resins, AS-based resins (acrylonitrile-

styrene-based copolymers), BAAS-based resins (butadiene-

acrylonitrile-acrylonitrile rubber-styrene-based 

copolymers, MBS-based resins (methyl methacrylate-

butadiene-styrene-based copolymers), AAS-based resins 

(acrylonitrile-acrylonitrile rubber-styrene-based 

copolymers), biodegradable resins, polycarbonate-ABS 

resin alloys, polyalkylene arylate-based resins such as 

polybutylene terephthalate, polyethylene terephthalate, 

polypropylene terephthalate, polytrimethylene 

terephthalate, and polyethylene naphthalate, polyamide-

based resins, polyphenylene ether-based resins, 
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polyphenylene sulfide-based resins, and phenol-based 

resins. 

Particularly, AS resins and BAAS resins are 

preferred for improving flowability, ABS resins and MBS 

resins are preferred for improving impact resistance, and 

polyester resins are preferred for improving chemical 

resistance. 

Also, polyphenylene ether-based resins, 

polyphenylene sulfide-based resins, phenol-based resins, 

and the like can be expected to produce the effect of 

improving flame retardance. 

Examples of the curable resin include unsaturated 

polyester resins, vinyl ester resins, diallyl phthalate 

resins, epoxy resins, cyanate resins, xylene resins, 

triazine resins, urea resins, melamine resins, 

benzoguanamine resins, urethane resins, oxetane resins, 

ketone resins, alkyd resins, furan resins, styrylpyridine 

resins, silicon resins, and synthetic rubbers. 

Only one of these resins may be used alone, or two 

or more of these resins may be used in combination. 

[0052] 

<Other additives that can be mixed into methacrylic resin 

composition> 

The methacrylic resin composition of the present 

embodiment may contain an additional additive other than 

other resins mentioned above without impairing the object 

of the present invention. 
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The methacrylic resin composition of the present 

embodiment is particularly preferably supplemented with a 

heat stabilizer, an ultraviolet absorber, and a flame 

retardant, etc. 

[0053] 

CHeat stabilizer> 

Examples of the heat stabilizer include, but are not 

limited to, antioxidants such as hindered phenol-based 

antioxidants and phosphorus-based processing stabilizers. 

A hindered phenol-based antioxidant is preferred. 

Specific examples thereof include pentaerythritol 

tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, 

thiodiethylenebis[3-(3,5-di-tert-butyl-4-

hydroxyphenyl)propionate, octadecyl-3-(3,5-di-tert-butyl-

4-hydroxyphenyl)propionate, N,N'-hexane-1,6-diylbis[3-

(3, 5-di-tert-butyl-4-hydroxyphenylpropxonamide, 

3,3',3'',5,5',5''-hexa-tert-butyl-a,a',a''-(mesitylene-

2,4,6-triyl)tri-p-cresol, 4,6-bis(octylthiomethyl)-o-

cresol, 4,6-bis(dodecylthiomethyl)-o-cresol, 

ethylenebis(oxyethylene)bis[3-(5-tert-butyl-4-hydroxy-m~ 

tolyl)propionate, hexamethylenebis[3-(3,5-di-tert-butyl-

4-hydroxyphenyl)propionate, 1,3,5-tris(3,5-di-tert-butyl-

4-hydroxybenzyl)-1,3,5-triazine-2,4,6(1H,3H,5H)-trione, 

1,3,5-tris[(4-tert-butyl-3-hydroxy-2,6-xylyl)methyl]-

1,3,5-triazine-2,4,6(1H,3H,5H)-trione, and 2,6-di-tert-

butyl-4-(4,6-bis(octylthio)-1,3,5-triazin-2-

ylamine)phenol. Preferred examples of the heat 
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stabilizer include pentaerythritol tetrakis[3-(3,5-di-

tert-butyl-4-hydroxyphenyl)propionate. 

[0054] 

<Ultraviolet absorber> 

Examples of the ultraviolet absorber include, but 

are not limited to, benzotriazole-based compounds, 

benzotriazine-based compounds, benzoate-based compounds, 

benzophenone-based compounds, oxybenzophenone-based 

compounds, phenol-based compounds, oxazole-based 

compounds, malonic acid ester-based compounds, 

cyanoacrylate-based compounds, lactone-based compounds, 

salicylic acid ester-based compounds, and benzoxazinone-

based compounds. A benzotriazole-based compound or a 

benzotriazine-based compound is preferred. 

Only one of these ultraviolet absorbers may be used 

alone, or two or more thereof may be used in combination. 

In the case of adding the ultraviolet absorber, its 

vapor pressure (P) at 20°C is preferably 1.0 x 10~4 Pa or 

lower, more preferably 1.0 x 10~6 Pa or lower, further 

preferably 1.0 x 10-8 Pa or lower, from the viewpoint of 

molding processability. 

The excellent molding processability means that, for 

example, the ultraviolet absorber is less attached to 

mold surface during injection molding or is less attached 

to a roll during film formation. 

The ultraviolet absorber attached to a roll might 

deteriorate, for example, appearance or optical 
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properties due to its attachment to molded article 

surface and is therefore not preferred when the molded 

article is used as an optical material. 

The melting point (Tm) of the ultraviolet absorber 

is preferably 80°C or higher, more preferably 100°C or 

higher, further preferably 130°C or higher, still further 

preferably 160°C or higher. 

The rate of decrease in the weight of the 

ultraviolet absorber by heating from 23°C to 260°C at a 

rate of 20°C/min is preferably 50% or less, more 

preferably 30% or less, further preferably 15% or less, 

still further preferably 10% or less, still further 

preferably 5% or less. 

[0055] 

<Flame retardant> 

Examples of the flame retardant include, but are not 

limited to, cyclic nitrogen compounds, phosphorus-based 

flame retardants, silicon-based flame retardants, 

polyhedral oligomeric silsesquioxane or partially cleaved 

structures thereof, and silica-based flame retardants. 

[0056] 

<Additional additive other than those described above> 

The methacrylic resin composition for non-contact 

hot plate welding of the present embodiment can be 

further supplemented with various additives without 

impairing the effects of the present invention, from the 

viewpoint of imparting thereto other properties such as 
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mold release properties, antistatic performance, rigidity, 

and dimensional stability. 

Examples of the additional additives .include, but 

are not limited to: plasticizers such as phthalic acid 

esters, fatty acid esters, trimellitic acid esters, 

phosphoric acid esters, and polyesters; mold release 

agents such as higher fatty acid, higher fatty acid ester, 

and mono-, di-, or triglycerides of higher fatty acid; 

antistatic agents such as polyethers, polyether esters, 

polyether ester amides, alkyl sulfonate, and alkyl 

benzenesulfonate; stabilizers such as antioxidants and 

light stabilizers; and others such as flame retardant 

promoters, curing agents, curing accelerators, 

conductivity-imparting agents, stress releasers, 

crystallization accelerators, hydrolysis inhibitors, 

lubricants, impact modifiers, siidability-improving 

agents, compatibilizing agents, nucleating agents, 

toughening agents, strengthening agents, flow adjusters, 

sensitizing materials, thickeners, antisettling agents, 

anti-sagging agents, fillers, antifoaming agents, 

coupling agents, anticorrosive agents, antibacterial or 

antifungal agents, anti-fouling agents, and conductive 

polymers. 

[0057] 

(Method for producing methacrylic resin composition) 

The methacrylic resin composition for non-contact 

hot plate welding of the present embodiment can be 
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produced by mixing the methacrylic resin mentioned above 

and other optional materials. 

A conventional method known in the art can be used 

as a kneading method for mixing the methacrylic resin 

with other resins, various additives, and the like 

mentioned above, without particular limitations. 

For example, a kneading machine such as an extruder, 

a heat roll, a kneader, a roller mixer, or a Banbury 

mixer can be used in the kneading for production. Among 

them, kneading using an extruder is preferred in terms of 

productivity. 

The kneading temperature can follow the preferred 

processing temperatures of the methacrylic resin 

constituting the thermoplastic resin composition of the 

present embodiment and other resins to be mixed therewith 

and is in the range of preferably 140 to 300°C, more 

preferably 160 to 290°C, further preferably 180 to 280°C. 

[0058] 

(Purpose of methacrylic resin composition for non-contact 

hot plate welding) 

The methacrylic resin composition for non-contact 

hot plate welding of the present embodiment can be 

suitably used for any purpose as long as the non-contact 

hot plate welding method is used for the purpose. 

Examples of the purpose include, but are not limited 

to, household goods, office automation equipment, 

audiovisual equipment, cell or electrical components, 
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lighting equipment, vehicle purposes, housing purposes, 

sanitary purposes, amusement machines using elastic balls, 

liquid-crystal displays, lenses, and touch panels. Also, 

the methacrylic resin composition of the present 

embodiment can be suitably used in, for example, 

transparent substrates for use in solar cells. In 

addition, the methacrylic resin composition of the 

present embodiment can also be used in waveguides, lenses, 

optical fibers, covering materials for optical fibers, 

LED lenses, lens covers, and the like in the fields of 

optical communication systems, optical switching systems, 

and optical measurement systems. 

The methacrylic resin composition of the present 

embodiment is particularly suitable for a member for 

vehicles required to have favorable appearance traits and, 

specifically, preferably used in bumpers, radiator grills, 

visors, taillight covers, headlight covers, and meter 

panels, etc. 

These members may be appropriately subjected to, for 

example, surface functionalization treatment such as hard 

coat treatment, antireflection treatment, transparent 

conducting treatment, electromagnetic cutoff treatment, 

or gas barrier treatment. 

[0059] 

[Molded article] 
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The molded article of the present embodiment 

comprises a molded article (A) welded with an additional 

molded article (B) , 

the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein 

the molded article (A) has a melt flow rate (MFR) of 

2.5 g/10 min or lower at 230°C at a load of 3.8 kg. 

The molded article (A) constituting the molded 

article of the present embodiment can be produced by 

molding the methacrylic resin composition of the present 

embodiment containing the methacrylic resin mentioned 

above. 

[0060] 

The methacrylic resin contained in the molded 

article (A) preferably has a weight-average molecular 

weight of 300000 or lower as measured by gel permeation 

chromatography (GPC) and contains 6 to 50% of a component 

having a molecular weight that is 5 times or more lower 

than a peak top molecular weight (Mp) obtained from a GPC 

elution curve, as described in the paragraph (Methacrylic 

resin). 

[0061] 

In the methacrylic resin contained in the molded 

article (A), an abundance of a component having a 
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molecular weight of 250000 or higher obtained from the 

GPC elution curve is preferably 12% or more of a GPC area, 

as described in the paragraph (Methacrylic resin). 

[0062] 

The methacrylic resin contained in the molded 

article (A) preferably has an extrapolated onset 

temperature (°C) of 120°C or lower as determined from a 

glass transition curve obtained by heating from 40°C to 

210°C at a heating rate of 10°C/min according to JIS-K-

7121 with a-alumina as a reference in a nitrogen gas 

atmosphere using a differential scanning calorimeter 

(DSC), as described in the paragraph (Methacrylic resin). 

[0063] 

(Water absorption rale of molded article (A)) 

The water absorption rate of the molded article (A) 

is preferably 0.5% by mass or lower. 

The methacrylic resin is a water-absorbing resin. 

Therefore, the water absorption rate of the molded 

article of the methacrylic resin composition varies 

depending on the management state of the molded article. 

Too high water absorption rate of the molded article 

(A) in the production of the molded article of the 

present embodiment by non-contact hot plate welding might 

induce bubble generation during the welding. Depending 

on the management state, it is therefore preferred to 

control the water absorption rate. 
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For obtaining the stable water absorption rate in 

any management state, it is preferred to perform humidity 

control under predetermined conditions after drying for a 

given time. 

The water absorption rate of the molded article (A) 

is preferably 0.5% by mass or lower as described above, 

more preferably 0.4% by mass or lower, further preferably 

0.3% by mass or lower. Also, the water absorption rate 

of the molded article (A) is preferably 0.001% by mass or 

higher, more preferably 0.005% by mass or higher, further 

preferably 0.01% by mass or higher. 

The non-contact hot plate welding method may be 

carried out by drying the molded article (A) and 

performing humidity control so that the water absorption 

rate of the molded article (A) is adjusted to 0.5% by 

mass or lower. In such a case, bubble generation tends 

to be further suppressed. 

The water absorption rate of 0.001% by mass or 

higher is preferred because the water absorption rate is 

easily adjusted. 

Examples of the method for adjusting the water 

absorption rate include a method which involves drying 

methacrylic resin pellets at 80°C for 3 hours and then 

performing a molding process at a predetermined 

temperature, followed by humidity control for 48 hours 

under conditions of 23°C and 50% RH. 



- 47 -

Any method may be used as a method for measuring the 

water absorption rate as long as the method is a general 

measurement method. Examples thereof include Karl 

Fischer measurement and measurement using a moisture 

meter. 

[0064] 

(Purpose of molded article) 

Examples of the purpose of the molded article of the 

present embodiment include, but are not limited to, 

household goods, office automation equipment, audiovisual 

equipment, cell or electrical components, lighting 

equipment, vehicle purposes, housing purposes, sanitary 

purposes, amusement machines using elastic balls, liquid-

crystal displays, lenses, and touch panels. Also, the 

molded article of the present embodiment can be suitably 

used in, for example, transparent substrates for use in 

solar cells. 

In addition, the molded article of the present 

embodiment can also be used in waveguides, lenses, 

optical fibers, covering materials for optical fibers, 

LED lenses, lens covers, and the like in the fields of 

optical communication systems, optical switching systems, 

and optical measurement systems. 

The molded article of the present embodiment is 

particularly suitable for a member for vehicles required 

to have favorable appearance traits and, specifically, 
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preferably used in bumpers, radiator grills, visors, 

taillight covers, headlight covers, and meter panels, etc. 

These members may be appropriately subjected to, for 

example, surface functional!zation treatment such as hard 

coat treatment, antireflection treatment, transparent 

conducting treatment, electromagnetic cutoff treatment, 

or gas barrier treatment. 

[0065] 

(Method for producing molded article) 

Examples of the method for obtaining the molded 

article (A) by molding the methacrylic resin composition 

of the present embodiment include, but are not limited to, 

molding methods in a melted state, such as injection 

molding, sheet molding, blow molding, injection blow 

molding, inflation molding, T-die molding, press molding, 

and extrusion molding. A fabricating method such as 

pressure forming or vacuum forming can also be used. 

Alternatively, an applicable method involves 

producing the methacrylic resin composition by kneading 

using a kneading machine such as a heat roll, a kneader, 

a Banbury mixer, or an extruder, followed by cooling, 

pulverization, and molding by transfer molding, injection 

molding, compression molding, or the like. 

The order in which each of the components contained 

in the methacrylic resin composition is mixed is not 

particularly limited as long as the method can achieve 

the effects of the present invention. 
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The additional molded article (B) other than the 

molded article (A), constituting the molded article of 

the present embodiment can also be produced by molding in 

the same way as in the molded article (A) using a 

conventional resin known in the art, for example, an ABS-

based resin. 

[0066] 

The method for producing the molded article of the 

present embodiment comprises the steps of: 

heating a molded article (A) in no contact with a 

hot plate so that a surface of the molded article (A) is 

melted, the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein the 

molded article (A) has a melt flow rate (MFR) of 2.5 g/10 

min or lower at 230°C at a load of 3.8 kg; and 

welding the molded article (A) with an additional 

molded article (B). 

A molded article of the methacrylic resin 

composition of the present embodiment can be used as the 

molded article (A), and a molded article of a 

conventional resin known in the art can be used as the 

molded article (B). For example, a molded article of an 

ABS-based resin is preferably used as the molded article 

(B) . 
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[0067] 

Stainless, iron, aluminum, copper, or the like can 

be used as the hot plate though the hot plate is not 

limited thereto. 

Stainless is preferred from the viewpoint of 

durability, heat resistance, and heat conductivity. 

The temperature of the hot plate is preferably 350°C 

to 800°C, more preferably 400°C to 700°C, further 

preferably 450°C to 600°C. 

Examples of the method for heating the molded 

article (A) in no contact with a hot plate so that its 

surface is melted include a method using a heater and a 

high-frequency induction heating method. 

Examples of the method for welding Lhe molded 

article (A) with an additional molded article (B) include 

the method of the present invention as well as contact 

hot plate welding, vibration welding, laser welding, and 

hot-melt adhesion. The non-contact hot plate welding 

method is preferred in terms of weld appearance. 

[0068] 

The methacrylic resin contained in the molded 

article (A) is preferably a methacrylic resin which has a 

weight-average molecular weight of 300000 or lower as 

measured by gel permeation chromatography (GPC) and 

contains 6 to 50% of a component having a molecular 

weight that is 5 times or more lower than a peak top 
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molecular weight (Mp) obtained from a GPC elution curve, 

as described in the paragraph (Methacrylic resin). 

[0069] 

The methacrylic resin contained in the molded 

article (A) is preferably a methacrylic resin in which 

the abundance of a component having a molecular weight of 

250000 or higher obtained from the GPC elution curve is 

12% or more of the GPC area, as described in the 

paragraph (Methacrylic resin). 

[0070] 

The methacrylic resin contained in the molded 

article (A) preferably has an extrapolated onset 

temperature (°C) of 120°C or lower as determined from a 

glass transition curve obtained by heating from 40°C to 

210°C at a heating rate of 10°C/min according to JIS-K-

7121 with a-alumina as a reference in a nitrogen gas 

atmosphere using a differential scanning calorimeter 

(DSC), as described in the paragraph (Methacrylic resin). 

[0071] 

The molded article (A) preferably has a water 

absorption rate of 0.5% by mass or lower as described in 

the paragraph (Water absorption rate of molded article 

(A) ) . 

Examples 

[0072] 
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Hereinafter, the present embodiment will be 

described with reference to specific Examples and 

Comparative Examples. However, the present embodiment is 

not intended to be limited by Examples mentioned later. 

[0073] 

[Raw materials used in Examples and Comparative Examples] 

• Methyl methacrylate (MMA): manufactured by Asahi Kasei 

Chemicals Corp. (supplemented with 2.5 ppm of 2,4-di-

methyl-6-tert-butylphenol manufactured by CBC Co., Ltd. 

as a polymerization inhibitor) 

• Methyl acrylate (MA): manufactured by Mitsubishi 

Chemical Corp. (supplemented with 14 ppm of 4-

methoxyphenol manufactured by Kawaguchi Chemical Industry 

Co., Ltd. as a polymerization inhibitor) 

• Ethyl acrylate (EA): manufactured by Mitsubishi 

Chemical Corp. 

• Styrene (St): manufactured by Asahi Kasei Chemicals 

Corp. 

• N-Phenylmaleimide (N-PhMI): manufactured by Nippon 

Shokubai Co., Ltd. 

• n- Octylmercaptan: manufactured by Arkema, Inc. 

• 2-Ethylhexyl thioglycolate: manufactured by Arkema, Inc. 

• Lauroyl peroxide: manufactured by NOF Corp. 

• Calcium phosphate: manufactured by Nippon Chemical 

Industrial Co., Ltd., used as a suspending agent 

• Calcium carbonate: manufactured by Shiraishi Kogyo 

Kaisha, Ltd., used as a suspending agent 
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• Sodium lauryl sulfate: manufactured by Wako Pure 

Chemical Industries, Ltd., used as a suspension aid 

[0074] 

[Measurement method] 

(I. Composition of methacrylic resin and measurement of 

molecular weight) 

<1. Compositional analysis of methacrylic resin> 

The compositional analysis of the methacrylic resin 

was conducted by pyrolysis gas chromatography and mass 

spectrometry. 

Pyrolysis apparatus: Py-2020D manufactured by 

Frontier Laboratories Ltd. 

Column: DB-1 (length: 30 m, inside diameter: 0.25 mm, 

liquid-phase thickness: 0.25 fj,m) 

Column temperature program: kept at 40°C for 5 min, 

then heated to 320°C at a rate of 50°C/min, and kept at 

320°C for 4.4 min 

Pyrolytic furnace temperature: 550°C 

Column inlet temperature: 320°C 

Gas chromatography: GC6890 manufactured by Agilent 

Technologies, Inc. 

Carrier: pure nitrogen, flow rate: 1.0 mL/min 

Injection method: split method (split ratio: 1/200) 

Detector: mass spectrometer Automass Sun 

manufactured by JEOL Ltd. 
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Detection method: electron impact ionization method 

(ion source temperature: 240°C, interface temperature: 

320°C) 

Sample: 10 jiL of a solution of 0.1 g of the 

methacrylic resin in 10 cc of chloroform 

The sample was collected into a platinum sample cup 

for the pyrolysis apparatus and dried in vacuum at 150°C 

for 2 hours. Then, the sample cup was placed in the 

pyrolytic furnace, followed by the compositional analysis 

of the sample under the conditions described above. 

The compositional ratio of the methacrylic resin was 

determined on the basis of the peak areas of methyl 

methacrylate and methyl acrylate on total ion 

chromatography (TIC) and a calibration curve of standard 

samples given below. 

Preparation of standard samples for the calibration 

curve: 0.25% by mass of lauroyl peroxide and 0.25% by 

mass of n-octylmercaptan were added to 50 g each of a 

total of 5 solutions having a ratio between methyl 

methacrylate and methyl acrylate of (methyl 

methacrylate/methyl acrylate) = (100% by mass/0% by mass), 

(98% by mass/2% by mass), (94% by mass/6% by mass), (90% 

by mass/10% by mass), and (80% by mass/20% by mass), 

respectively. Each of these mixed solutions was placed 

in a 100-mL glass ampule, which was sealed after 

replacement of air with nitrogen. 
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The glass ampule was placed in a water bath of 80°C 

for 3 hours and then in an oven of 150°C for 2 hours. 

After cooling to room temperature, the glass was 

broken, and the methacrylic resin was taken out thereof 

and subjected to the compositional analysis. 

A graph of (Area value of methyl acrylate) / (Area 

value of methyl methacrylate + Area value of methyl 

acrylate) obtained by the measurement of the standard 

samples for the calibration curve and the charging ratio 

of methyl acrylate was used as the calibration curve. 

Also, the ratios of ethyl acrylate, styrene, and N-

phenylmaleimide used as raw materials for the methacrylic 

resin were compositionally analyzed in the same way as in 

the use of methyl acrylate as a raw material as mentioned 

above. 

[0075] 

<2. Methods for measuring Mw of methacrylic resin, 

abundance of component having molecular weight that was 

5 times or more lower than Mp, and abundance of component 

having molecular weight of 250000 or higher > 

The weight-average molecular weight (Mw) of the 

methacrylic resin and the abundances of a component 

having a molecular weight that was 5 times or more lower 

than a peak top molecular weight (Mp) and a component 

having a molecular weight of 250000 or higher were 

measured using an apparatus and conditions given below. 



- 56 -

Measurement apparatus: gel permeation chromatography 

(HLC-8320GPC) manufactured by Tosho Corp. 

Column: one TSKgel SuperH2500 column, two TSKgel 

SuperHM-M columns, and one TSK guard column SuperH-H 

column connected in series 

These columns elute high-molecular-weight components 

first and elute low-molecular-weight components late. 

Detector: RI (differential refractive) detector 

Detection sensitivity: 3.0 mV/min 

Column temperature: 4 0°C 

Sample: a solution of 0.02 g of methacrylic resin in 

10 mL of tetrahydrofuran 

Injection volume: 10 p,L 

Developing solvent: tetrahydrofuran, flow rate: 0.6 

mL/min 

Ten monodisperse polymethyl methacrylates having a 

known weight peak molecular weight and differing in 

molecular weight (Polymethyl methacrylate Calibration Kit 

PL2020-0101 M-M-10) given below were used as standard 

samples for the calibration curve. 

Since the polymethyl methacrylates used as the 

standard samples for the calibration curve each show a 

single peak, (Mp) was indicated as a peak molecular 

weight and distinguished from the term "peak top 

molecular weight" when plurality of peaks were present. 

Peak molecular weight (Mp) 

Standard sample 1 1,916,000 
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Standard sample 2 625,500 

Standard sample 3 298,900 

Standard sample 4 138,600 

Standard sample 5 60,150 

Standard sample 6 27,600 

Standard sample 1 10,290 

Standard sample 8 5, 000 

Standard sample 9 2, 810 

Standard sample 10 850 

RI detection intensity at the elution time of the 

methacrylic resin was measured under the conditions 

described above. 

The weight-average molecular weight (Mw) of the 

methacrylic resin, the abundance (%) of the component 

having a molecular weight that was 5 times or more lower 

than a GPC peak top molecular weight (Mp), and the 

abundance (%) of the component having a molecular weight 

of 250000 or higher were determined on the basis of areas 

in the GPC elution curve and the calibration curve of the 

approximate equation of the 7th order. 

[0076] 

(II. Physical property measurement) 

<1. Method for measuring melt flow rate (MFR)> 

The melt flow rate of the methacrylic resin 

composition was measured at 230°C at a load of 3.8 kg for 

10 minutes according to IS01133. 

[0077] 
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<2. Evaluation by non-contact hot plate welding method 

(method for measuring bubble generation)> 

An evaluation test by the non-contact hot plate 

welding method will be described with reference to Figure 

Figure 1 shows a schematic diagram of one example of 

the evaluation test by the non-contact hot plate welding 

method. 

The evaluation by the non-contact hot plate welding 

method shown in Figure 1 employed methacrylic resins 

produced in <Production Examples 1 to 11> mentioned later. 

First, a molded article having a strip shape of 127 

mm in long side x 12.7 mm in short side x 3.2 mm in 

thickness was formed from each of the methacrylic resins 

of Production Examples 1 to 11, followed by humidity 

control for 48 hours under conditions of 23°C and 50% RH 

to obtain test specimen 1. 

Then, as shown in Figure 1, test specimen 1 was 

placed in movable fixture 2 capable of moving in the 

upward and downward directions (in Figure 1, directions 

indicated by the arrows), then moved close to hot plate 3 

heated to 520°C with a clearance of 0.4 mm via the 

movable fixture 2, and left standing for 20 seconds. 

Bubble generation was evaluated. 

The bubble generation was evaluated according to the 

following criteria for the visual evaluation: 

©: No bubble was visually confirmed. 



- 59 -

O: Small bubbles having a diameter of 1 mm or 

smaller were visually confirmed to a small extent, but no 

large bubble having a diameter larger than 1 mm was 

visually confirmed. 

X: Bubbles having a diameter larger than 1 mm were 

visually confirmed. 

[0078] 

<3. Measurement of spiral length> 

A test was conducted to determine relative 

flowability on the basis of the distance flown by each 

resin in a spiral cavity having a constant cross-

sectional area. 

Injection molding machine: IS-100EN manufactured by 

Toshiba Machine Co., Ltd. 

Mold for measurement: a mold in which a groove 

having a depth of 2 mm and a width of 12.7 mm was cut in 

an Archimedes spiral shape on the surface of the mold 

from the central portion of the surface 

Injection conditions 

Resin temperature: 250°C 

Mold temperature: 60°C 

Injection pressure: 98 MPa 

Injection time: 20 sec 

The resin was injected to the central portion of the 

mold surface under the conditions described above. 

20 seconds after the completion of the injection, 

the spiral molded product was taken out of the mold, and 
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the length of the spiral portion was measured. This 

value was used as an index for the evaluation of 

flowability in the molding process. 

[007 9] 

<4. Method for measuring resistance to thermal 

decomposition> 

To evaluate resistance to thermal decomposition, the 

rate of decrease in mass (%) after 8 to 15 mg of a 

measurement sample which was kept at 27 0°C in a nitrogen 

atmosphere for 30 minutes was measured using TG-DTA 8120 

(thermogravimeter and differential thermal analyzer, 

manufactured by Rigaku Co., Ltd.). 

A sample having a smaller absolute value of the rate 

of decrease in mass was evaluated as having better 

resistance to thermal decomposition. 

The measurement sample used was each of molded 

articles produced in Examples and Comparative Examples 

mentioned later. 

[0080] 

<5. Method for evaluating meltability of methacrylic 

resin in no contact with hot plate> 

In the method for evaluating the meltability of the 

methacrylic resin, the extrapolated onset temperature 

(°C) was determined from a glass transition curve 

obtained by the heating of approximately 10 mg of a 

sample from 40°C to 210°C at a heating rate of 10°C/min 

according to JIS-K-7121 with a-alumina as a reference in 
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a nitrogen gas atmosphere using a differential scanning 

calorimeter (Diamond DSC manufactured by PerkinElmer 

Japan Co., Ltd.). 

[0081] 

<6. Evaluation of welded surface> 

A molded article having a strip shape of 127 mm in 

long side x 12.7 mm in short side x 3.2 mm in thickness 

was prepared using an ABS-based resin manufactured by 

Asahi Kasei Chemicals Corp. The end face of a molded 

specimen of the methacrylic resin melted by the method of 

<2. Evaluation by non-contact hot plate welding (method 

for measuring bubble generation)> mentioned above was 

welded with the ABS-based resin. The weld appearance was 

visually evaluated according to the criteria given below. 

Since the methacrylic resin was transparent, the 

welded surface was confirmed from the methacrylic molded 

article side. 

O: The roughness of the welded surface was able to 

be hardly confirmed. 

A: The roughness of the welded surface was able to 

be slightly confirmed. 

X: The roughness of the welded surface was able to 

be confirmed. 

[0082] 

<7. Method for measuring water absorption rate of molded 

article> 
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A portion of test specimen 1 produced according to 

the paragraph <2. Evaluation by non-contact hot plate 

melting method (method for measuring bubble generation)> 

was cut out, and its water absorption rate was measured 

in terms of % by mass using a moisture meter FM-300 

(manufactured by Kett Electric Laboratory). Measurement 

conditions will be described below. 

Measurement principle: reference drying method by heating 

Temperature: 210 ± 5°C 

Nitrogen flow rate: 350 ± 50 ml/min 

[0083] 

Production Examples of methacrylic resin] 

The methacrylic resin used was each of resins (A-l) 

to (A-ll) produced by Production Examples 1 to 11 

described below. 

[0084] 

(Production Example 1) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (a). 

Subsequently, a 60-L reactor was charged with 26 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (a) and 21.2 kg of methyl methacrylate, 

0.43 kg of methyl acrylate, 27 g of lauroyl peroxide, and 

62 g of n-octylmercaptan. 
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Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the polymer was 

aged for 60 minutes to substantially terminate the 

polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-l). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 98.0/2.0 wt%, Mw of 

102000, and MFR of 2.1 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 4.5%, and the abundance (%) of the component having a 

molecular weight of 250000 or higher was 5.0%. 
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The rate of decrease in mass (%) in the TG-DTA 

measurement was 2.0%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 110.5°C. 

[0085] 

(Production Example 2) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solut ion (b) . 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (b) and 5.5 kg of methyl methacrylate, 

40 g of lauroyl peroxide, and 90 g of 2-ethylhexyl 

thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 16.2 kg of 

methyl methacrylate, 0.75 kg of methyl acrylate, 21 g of 

lauroyl peroxide, and 17.5 g of n-octylmercaptan. 

Subsequently, suspension polymerization was performed 

with the temperature kept at approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 
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the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a ())30 mm twin-screw extruder set to 240°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-2). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 96.7/3.3 wt%, Mw of 

172000, and MFR of 0.53 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 24.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 23%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 2.3%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 107.1°C. 

[0086] 

(Production Example 3) 
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A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (c). 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (c) and 6.6 kg of methyl methacrylate, 

0.13 kg of methyl acrylate, 40 g of lauroyl peroxide, and 

135 g of 2-ethylhexyl thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 15.9 kg of 

methyl methacrylate, 0.63 kg of methyl acrylate, 30 g of 

lauroyl peroxide, and 20 g of n-octylmercaptan. 

Subsequently, suspension polymerization was performed 

with the temperature kept at approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 
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polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a <j>30 mm twin-screw extruder set to 240°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-3). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 96.5/3.5 wt%, Mw of 

135000, and MFR of 1.1 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 28.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 17.5%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 2.5%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 107.5°C. 

0087] 

(Production Example 4) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (d). 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 
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the mixed solution (d) and 7.8 kg of methyl methacrylate, 

0.16 kg of methyl acrylate, 55 g of lauroyl peroxide, and 

165 g of 2-ethylhexyl thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 15.0 kg of 

methyl methacrylate, 0.3 kg of methyl acrylate, 25 g of 

lauroyl peroxide, and 18.5 g of n-octylmercaptan. 

Subsequently, suspension polymerization was performed 

with the temperature kept at approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 
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The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-4). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 98.1/1.9 wt%, Mw of 

127000, and MFR of 1.5 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 32.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 16.5%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 2.9%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 107.3°C. 

[0088] 

(Production Example 5) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (e). 

Subsequently, a 60-L reactor was charged with 26 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (e) and 21.3 kg of methyl methacrylate, 

2.3 kg of methyl acrylate, 65 g of lauroyl peroxide, and 

70 g of n-octylmercaptan. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 
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observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the polymer was 

aged for 60 minutes to substantially terminate the 

polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 220°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-5). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 90/10 wt%, Mw of 92000, 

and MFR of 9.0 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 4.6%, and the abundance (%) of the component having a 

molecular weight of 250000 or higher was 4.5%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 1.4%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 101.5°C. 

L0089J 
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(Production Example 6) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0,39 g of sodium lauryl sulfate to 

obtain a mixed solution (f) . 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (f) and 2.3 kg of methyl methacrylate, 

16 g of lauroyl peroxide, and 45 g of 2-ethylhexyl 

thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 8 0°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was then maintained for 30 minutes. Then, 

he temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 19.2 kg of 

methyl methacrylate, 2.1 kg of methyl acrylate, 40 g of 

lauroyl peroxide, and 45 g of n-octylmercaptan. 

Subsequently, suspension polymerization was performed 

with the temperature kept at approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 
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dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a (j)30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-6). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 91.0/9.0 wt%, Mw of 

116000, and MFR of 4.5 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 7.9%, and the abundance (%) of the component having a 

molecular weight of 250000 or higher was 8.1%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 1.6%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 102.3°C. 

[0090] 

(Production Example 7) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (g). 
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Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (g) and 7.96 kg of methyl methacrylate, 

55 g of lauroyl peroxide, and 165 g of 2-ethylhexyl 

thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 15.0 kg of 

methyl methacrylate, 0.2 kg of styrene, 0.1 kg of N-

phenylmaleimide, 25 g of lauroyl peroxide, and 18.5 g of 

n-octylmercaptan. Subsequently, suspension 

polymerization was performed with the temperature kept at 

approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form o± beads was subjected to washing, 
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dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a ((>30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-7). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/St/PhMI = 98.7/0.86/0.44 wt%, 

Mw of 123000, and MFR of 1.4 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 33.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 16.2%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 3.2%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 108.5°C. 

[0091] 

(Production Example 8) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (h). 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (h) and 6.6 kg of methyl methacrylate, 

0.13 kg of ethyl acrylate, 40 g of lauroyl peroxide, and 

135 g of 2-ethylhexyi thioglycolate. 
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Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 

Subsequently, the reactor was charged with 15.9 kg of 

methyl methacrylate, 0.63 kg of ethyl acrylate, 30 g of 

lauroyl peroxide, and 20 g of n-octylmercaptan. 

Subsequently, suspension polymerization was performed 

with the temperature kept at approximately 80°C. 

After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 240°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-B). 
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The obtained methacrylic resin pellets had a 

compositional ratio of MMA/EA = 96.7/3.3 wt%, Mw of 

133000, and MFR of 1.0 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 29.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 17.2%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 2.6%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 106.8°C. 

[0092] 

(Production Example 9) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (i) . 

Subsequently, a 60-L reactor was charged with 23 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (i) and 7.96 kg of methyl methacrylate, 

55 g of lauroyl peroxide, and 135 g of 2-ethylhexyl 

thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was maintained for 30 minutes. Then, the 

temperature was dropped to 80°C at a rate of l°C/min. 
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Subsequently, the reactor was charged with 11.0 kg of 

methyl methacrylate, 1.5 kg of styrene, 3.5 kg of N-

phenylmaleimide, 35 g of lauroyl peroxide, and 20 g of n-

octylmercaptan. Subsequently, suspension polymerization 

was performed with the temperature kept at approximately 

80°C. After observation of an exothermic peak, the 

temperature was raised to 92°C at a rate of l°C/min, and 

the polymer was then aged for 60 minutes to substantially 

terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a (j)30 mm twin-screw extruder set to 260°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-9). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/St/N-PhMA = 79/6/15 wt%, Mw of 

121000, and MFR of 1.2 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 
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was 32.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 14.5%. 

The rate of decrease in mass (%) in the TG-DTA 

measurement was 1.2%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 123.2°C. 

[0093] 

(Production Example 10) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (j). 

Subsequently, a 60-L reactor was charged with 26 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (j) and 21.2 kg of methyl methacrylate, 

0.43 kg of methyl acrylate, 27 g of lauroyl peroxide, and 

85 g of n-octylmercaptan. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 80°C. After 

observation of an exothermic peak, the temperature was 

raised to 92°C at a rate of l°C/min, and the polymer was 

aged for 60 minutes to substantially terminate the 

polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1.68-mm mesh sieve to remove aggregates. The obtained 
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polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obta n fine polymer 

particles. 

The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-10). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 98,0/2.0 wt%, Mw of 75000, 

and MFR of 3.1 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 4.5%, and the abundance (%) of the component having a 

molecular weight of 250000 or higher was 1.5%. 

The rate of decrease in mass (%) by heat in the TG-

DTA measurement was 2.0%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 109.7°C. 

[0094] 

(Production Example 11) 

A container having a stirrer was charged with 2 kg 

of ion-exchange water, 65 g of calcium phosphate, 39 g of 

calcium carbonate, and 0.39 g of sodium lauryl sulfate to 

obtain a mixed solution (k). 

Subsequently, a 60-L reactor was charged with 26 kg 

of ion-exchange water, heated to 80°C, and charged with 

the mixed solution (k) and 5.5 kg of methyl methacrylate, 
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40 g of lauroyl peroxide, and 120 g of 2-ethylhexyl 

thioglycolate. 

Then, suspension polymerization was performed with 

the temperature kept at approximately 8 0°C. An 

exothermic peak was observed 90 minutes after the 

charging of the raw materials. Then, the temperature was 

raised to 92°C at a rate of l°C/min, and the temperature 

of 92°C to 94°C was then maintained for 30 minutes. 

Then, the temperature was dropped to 80°C at a rate 

of l°C/min. Subsequently, the reactor was charged with 

16.5 kg of methyl methacrylate, 0.41 kg of methyl 

acrylate, 20 g of lauroyl peroxide, and 30 g of n-

octylmercaptan. Subsequently, suspension polymerization 

was performed with the temperature kept at approximaLely 

80°C. An exothermic peak was observed 95 minutes after 

the charging of the raw materials. 

Then, the temperature was raised to 92°C at a rate 

of l°C/min, and the polymer was then aged for 60 minutes 

to substantially terminate the polymerization reaction. 

Subsequently, the reactor was cooled to 50°C and 

charged with 20% by mass 'of sulfuric acid for the 

dissolution of the suspending agent. Then, the 

polymerization reaction solution was sifted through a 

1,68-mm mesh sieve to remove aggregates. The obtained 

polymer in the form of beads was subjected to washing, 

dehydration, and drying treatments to obtain fine polymer 

particles. 
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The obtained fine polymer particles were melt-

kneaded in a <j)30 mm twin-screw extruder set to 230°C, and 

the strands were cooled and cut to obtain methacrylic 

resin pellets (A-ll). 

The obtained methacrylic resin pellets had a 

compositional ratio of MMA/MA = 98.1/1.9 wt%, Mw of 

113000, and MFR of 1.8 g/10 min. 

The abundance (%) of the component having a 

molecular weight that was 5 times or more lower than Mp 

was 22.5%, and the abundance (%) of the component having 

a molecular weight of 250000 or higher was 10.5%. 

The rate of decrease in mass (%) by heat in the TG-

DTA measurement was 3.5%, and the extrapolated onset 

temperature (°C) in the DSC measurement was 108.7°C. 

[0095] 

[Examples 1 to 8] and [Comparative Examples 1 to 3] 

100% by mass of the methacrylic resin obtained in 

each of Production Examples 1 to 11 was used in injection 

molding at 220°C to 240°C to produce a molded article 

having a strip shape of 127 mm. x 12.7 mm x 3.2 mmt. 

After the molding, humidity control was performed by 

the method described in the non-contact hot plate welding 

method described above to adjust the water absorption 

rate of the molded article. Then, the water absorption 

rate was measured using a moisture meter. 

The molded article (corresponding to test specimen 

1) was used in the evaluation of the welded surface by 
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the non-contact hot plate welding method (evaluation of 

bubble generation), the measurement and evaluation of 

resistance to thermal decomposition, and the appearance 

evaluation of the welded surface. 

As for the measurement and evaluation of the spiral 

length and the evaluation of the meltability of the 

methacrylic resin in no contact with a hot plate 

(measurement of extrapolated onset temperature by TGA) as 

mentioned above, the methacrylic resin pellets of 

Production Examples mentioned above were measured and 

evaluated. 

The measurement results are shown in Table 1 below 

[0096] 

[Example 9] 

100% by mass of the methacrylic resin pellets (A-4) 

of Production Example 4 was used in injection molding at 

230°C to produce a molded article having a strip shape of 

127 mm x 12.7 mm x 3.2 mint. 

Humidity control was performed for 240 hours under 

conditions of 23°C and 50% RH to adjust the water 

absorption rate of the molded article. Then, the water 

absorption rate was measured using a moisture meter to 

obtain test specimen 1. 

The molded article (corresponding to test specimen 

1) was used in the evaluation of the welded surface by 

the non-contact hot plate welding method (evaluation of 

bubble generation), the measurement and evaluation of 
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resistance to thermal decomposition, and the appearance 

evaluation of the welded surface. 

As for the measurement and evaluation of the spiral 

length and the evaluation of the meltability of the 

methacrylic resin in no contact with a hot plate 

(measurement of extrapolated onset temperature by TGA) as 

mentioned above, the methacrylic resin pellets of 

Production Examples mentioned above were measured and 

evaluated. 

The molded article of the methacrylic resin pellets 

(A-4) was welded with a molded article of an ABS resin to 

prepare a welded molded article. 

[0097] 

[Example 10] 

100% by mass of the methacrylic resin pellets (A-4) 

of Production Example 4 was used in injection molding at 

230°C to produce a molded article having a strip shape of 

127 mm x 12.7 mm x 3.2 mmt. 

Humidity control was performed for 48 hours under 

conditions of 23°C and 50% RH. The water absorption rate 

was measured using a moisture meter to obtain test 

specimen 1. 

Then, as shown in Figure 1, test specimen 1 was 

placed in movable fixture 2 capable of moving in the 

upward and downward directions (in Figure 1, directions 

indicated by the arrows), then moved close to hot plate 3 

heated to 550°C with a clearance of 0.4 mm via the 
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movable fixture 2, and left standing for 20 seconds. 

Bubble generation was evaluated by the method described 

in the paragraph <2. Non-contact hot plate welding 

method>. 

Also, the measurement and evaluation of resistance 

to thermal decomposition and the appearance evaluation of 

the welded surface were conducted. 

As for the measurement and evaluation of the spiral 

length and the evaluation of the meltability of the 

methacrylic resin in no contact with a hot plate 

(measurement of extrapolated onset temperature by TGA) as 

mentioned above, the methacrylic resin pellets of 

Production Examples mentioned above were measured and 

evaluated. 

The molded article of the methacrylic resin pellets 

(A-4) was welded with a molded article of an ABS resin to 

prepare a welded molded article. 

[0098] 
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[0099] 

In Example 1, because MFR was appropriate, small 

bubbles were confirmed only to a small extent during 

melting by the non-contact hot plate welding method, and 

the appearance of the joined part was also favorable. 

In Examples 2 to 4, because MFR was appropriate and 

the abundance (%) of the component having a molecular 

weight that was 5 times or more lower than a peak top 

molecular weight (Mp) was in a more preferred range as 

compared with Example 1, no bubble or foam was confirmed 

during melting by the non-contact hot plate melting 

method, and the appearance of the joined part was very 

favorable. 

In Examples 5 and 6, the methacrylic acid ester 

monomer was copolymerized with a monomer other than 

methyl acrylate used as at least one additional vinyl 

monomer copolymerizable with the methacrylic acid ester 

monomer. However, because MFR was appropriate and the 

abundance (%) of the component having a molecular weight 

that was 5 times or more lower than a peak top molecular 

weight (Mp) was in a preferred range, no bubble or foam 

was confirmed during melting by the non-contact hot plate 

melting method, and the appearance of the joined part was 

very favorable. 

In Example 7, the extrapolated onset temperature 

(°C) of a glass transition temperature in the DSC 

measurement was slightly high, and the appearance of the 
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joined part had slight roughness as compared with the 

other Examples, but was sufficiently favorable for 

practical use. 

In Example 8, the abundance (%) of the component 

having a molecular weight of 250000 or higher was 

slightly small, and small bubbles were confirmed to a 

small extent as compared with the other Examples. 

However, the welded molded article had a favorable level 

for practical use. 

In Example 9, small bubbles were confirmed to a 

small extent as compared with the other Examples due to 

the influence of the increased water absorption rate of 

the molded article. However, the welded molded article 

had a favorable level for practical use. 

In Example 10, small bubbles were confirmed to a 

small extent as compared with the other Examples due to 

the evaluation conducted at a hot plate temperature as 

high as 550°C for the non-contact hot plate method. 

However, the welded molded article had a favorable level 

for practical use. 

[0100] 

On the other hand, in Comparative Example 1, MFR was 

considerably high, and bubbles having a diameter of 1 mm 

or larger were generated. 

In Comparative Example 2, although the abundance (%) 

of the component having a molecular weight that was 5 

times or more lower than a peak top molecular weight (Mp) 
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was in a preferred range, a large number of bubbles 

having a diameter of 1 mm or larger were generated due to 

large MFR. In addition, the appearance of the welded 

surface was rough due to the influence of the bubble 

generation and was thus not preferred. 

In Comparative Example 3, although MFR was 3.1 g/10 

min which was close to 2.5 g/10 min, bubbles having a 

diameter of 1 mm or larger were generated, and the 

appearance of the welded surface was also rough. 

[0101] 

The present application is based on Japanese Patent 

Application No. 2014-185492 filled in the Japan Patent 

Office on September 11, 2014, the contents of which are 

incorporated herein by reference. 

Industrial Applicability 

[0102] 

The methacrylic resin composition of the present 

invention has industrial applicability as a raw material 

for a member for a vehicle, such as a taillight cover, a 

headlight cover, or a meter panel. 

Reference Signs List 

[0103] 

1: test specimen 

2: movable fixture 

3: hot plate 
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Claims 

[Claim 1] 

A methacrylic resin composition for non-contact hot 

plate welding comprising a methacrylic resin comprising 

80 to 99.9% by mass of a methacrylic acid ester monomer 

unit and 0.1 to 20% by mass of a unit of at least one 

additional vinyl monomer copolymerizable with the 

methacrylic acid ester monomer, wherein 

the methacrylic resin composition has a melt flow 

rate (MFR) of 2.5 g/10 min or lower at 230°C at a load of 

3.8 kg. 

[Claim 2] 

The methacrylic resin composition for non-contact 

hot plate welding according to claim 1, wherein the 

methacrylic resin is a methacrylic resin which 

has a weight-average molecular weight of 300000 or 

lower as measured by gel permeation chromatography (GPC), 

and 

contains 6 to 50% of a component having a molecular 

weight that is 5 times or more lower than a peak top 

molecular weight (Mp) obtained from a GPC elution curve. 

[Claim 3] 

The methacrylic resin composition for non-contact 

hot plate welding according to claim 1 or 2, wherein the 

methacrylic resin is a methacrylic resin in which 
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an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[Claim 4] 

The methacrylic resin composition for non-contact 

hot plate welding according to any one of claims 1 to 3, 

wherein the methacrylic resin 

has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

[Claim 5] 

The methacrylic resin composition for non-contact 

hot plate welding according to any one of claims 1 to 4, 

wherein the methacrylic resin composition is used as a 

raw material for a member for a vehicle. 

[Claim 6] 

The methacrylic resin composition for non-contact 

hot plate welding according to claim 5, wherein the 

member for the vehicle is at least one member selected 

from the group consisting of a taillight cover, a 

headlight cover, and a meter panel. 

[Claim 7] 

A molded article comprising a molded article (A) 

welded with an additional molded article (B), 
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the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein 

the molded article (A) has a melt flow rate (MFR) of 

2.5 g/10 min or lower at 230°C at a load of 3.8 kg. 

[Claim 8] 

The molded article according to claim 7, wherein the 

methacrylic resin is a methacrylic resin which 

has a weight-average molecular weight of 300000 or 

lower as measured by gel permeation chromatography (GPC), 

and 

contains 6 to 50% of a component having a molecular 

weight that is 5 times or more lower than a peak top 

molecular weight (Mp) obtained from a GPC elution curve. 

[Claim 9] 

The molded article according to claim 7 or 8, 

wherein the methacrylic resin is a methacrylic resin in 

which 

an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[Claim 10] 

The molded article according to any one of claims 7 

to 9, wherein the methacrylic resin 
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has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC) . 

Claim 11] 

The molded article according to any one of claims 7 

to 10, wherein the molded article (A) has a water 

absorption rate of 0.5% by mass or lower. 

[Claim 12] 

The molded article according to any one of claims 7 

to 11, wherein the molded article is used as a raw 

material for a member for a vehicle. 

[Claim 13', 

The molded article according to claim 12, wherein 

the member for the vehicle is at least one member 

selected from the group consisting of a taillight cover, 

a headlight cover, and a meter panel. 

[Claim 14] 

The molded article according to any one of claims 7 

to 13, wherein the molded article (B) is a molded article 

of an ABS-based resin. 

[Claim 15] 

A member for a vehicle, comprising the molded 

article according to any one of claims 7 to 14. 

Claim 16] 
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The member for the vehicle according to claim 15, 

wherein the member for the vehicle is at least one member 

selected from the group consisting of a taillight cover, 

a headlight cover, and a meter panel. 

[Claim 17] 

A method for producing a molded article, comprising 

the steps of: 

heating a molded article (A) in no contact with a 

hot plate so that a surface of the molded article (A) is 

melted, the molded article (A) comprising a methacrylic 

resin comprising 80 to 99.9% by mass of a methacrylic 

acid ester monomer unit and 0.1 to 20% by mass of a unit 

of at least one additional vinyl monomer copolymerizable 

with the methacrylic acid ester monomer, wherein the 

molded article (A) has a melt flow rate (MFR) of 2.5 g/10 

min or lower at 230°C at a load of 3.8 kg; and 

welding the molded article (A) with an additional 

molded article (B). 

[Claim 18] 

The method for producing the molded article 

according to claim 17, wherein the methacrylic resin is a 

methacrylic resin which has a weight-average molecular 

weight of 300000 or lower as measured by gel permeation 

chromatography (GPC), and which contains 6 to 50% of a 

component having a molecular weight that is 5 times or 

more lower than a peak top molecular weight (Mp) obtained 

from a GPC elution curve. 
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[Claim 19] 

The method for producing the molded article 

according to claim 17 or 18, wherein the methacrylic 

resin is a methacrylic resin in which 

an abundance of a component having a molecular 

weight of 250000 or higher obtained from the GPC elution 

curve is 12% or more of a GPC area. 

[Claim 20] 

The method for producing the molded article 

according to any one of claims 17 to 19, wherein the 

methacrylic resin 

has an extrapolated onset temperature (°C) of 120°C 

or lower as determined from a glass transition curve 

obtained by heating from 40°C to 210°C at a heating rate 

of 10°C/min according to JIS-K-7121 with a-alumina as a 

reference in a nitrogen gas atmosphere using a 

differential scanning calorimeter (DSC). 

[Claim 21] 

The method for producing the molded article 

according to any one of claims 17 to 20, wherein the 

molded article (A) has a water absorption rate of 0.5% by 

mass or lower. 

[Claim 22[ 

The method for producing the molded article 

according to any one of claims 17 to 21, wherein the 

molded article (B) is a molded article of an ABS-based 

resin. 


