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ABSTRACT

Disclosed herein is an automotive molding, which is

excellent 1n scratching resistance, has high gloss and
5 moreover 15 excellent in weathering resistance.

The automotive molding of the invention has a part
composed of an elastomer material containing an olefinic
random copolymer obtained by copolymerizing ethylene, an
O-olefin having 3 to 10 carbon atoms and an unsaturated

10 monomer having a functional group, and optionally a non-
conjugated diene, and a metal ion for crosslinking the

olefinic random copolymer.
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DESCRIPTION

AUTOMOTIVE MOLDING

5 TECHNICAL FIELD

The present invention relates to an automotive
molding, and particularly to an automotive molding having a

part composed of an olefinic thermoplastic elastomer.

10 BACKGROUND ART

Various automotive moldings are required to have
performance such as excellent scratching resistance and
weather resistance and high gloss equivalent to surrounding
parts. Polyvinyl chloride has heretofore been widely used

15 as a material for forming various automotive moldings.

However, polyvinyl chloride involves a problem from
the environmental point of view because it is difficult to
recycle and generates chlorine gas when burned. Under the
circumstances, it is investigated to use an olefinic resin

270 material, olefinic thermoplastic elastomer material or the
1ike as a material for forming the automotive molding 1n
place of polyvinyl chloride (see, for example, the
following Prior Art 1 and Prior Art 2).

However, conventionally known olefinic resin

25 materials and olefinic thermoplastic elastomer materials
are low in resistance to surface scratching (scratchiling

resistance). Since olefin resins are low 1in gloss,
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differences in appearance is acknowledged between the

automotive molding and surrounding parts at a position
where the molding is installed. As described above, the
conventional olefinic resin materials and olefinic
5 +thermoplastic elastomer materials do not sufficiently
satisfy the performance required of the automotive moldings.
Prior Art 1: JP-A-2000-26668;

Prior Art 2: JP-A-2001-128970.

10 DISCLOSURE OF THE INVENTION

The present invention has been made on the basls of
the foregoing circumstances and has as its object the
provision of an automotive molding, which has excellent
scratching resistance, high gloss and excellent weather

15 resistance.

According to the present invention, there 1is provided
an automotive molding comprising a part composed of an
elastomer material containing an olefinic random copolymer
obtained by copolymerizing ethylene, an 0-olefin having 3

270 to 10 carbon atoms and an unsaturated monomer having a
functional group, and optionally a non-conjugated diene,
and a metal ion for crosslinking the olefinic random
copolymer.

In the automotive molding according to the present

25 invention, the unsaturated monomer having a functional
group for obtaining the olefinic random copolymer 1is a

functional cyclic compound represented by the following
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3

general formula (1):
General formula (1)

Y]

(CHz)p“YZ

R

D Y3

wherein in the general formula (1), R' means a hydrogen

atom or a hydrocarbon group having 1 to 10 carbon atoms, Y!,
Y? and Y’ denote, independently of one another, a hydrogen
atom, a hydrocarbon group having 1 to 10 carbon atoms or

—~COOH, with the proviso that at least one of'Yﬂ,ﬁﬂ and Y’

is —-COOH, and when at least two of Yl,‘.fzand.Y3 are -COOH,
they may be bonded to each other to form an acid anhydride
(-CO-(0)-CO-), o is an integer of 0 to 2, and p is an
integer of 0 to 5.

In the automotive molding according to the present

invention, the elastomer material may further contain &

polymeric compound selected from a thermoplastic resin, a
thermoplastic elastomer and rubber and/or a softening agent.
The part composed of the elastomer material may
preferably be a facing material.
The automotive molding according to the present
invention may preferably be applied to a door belt molding,

side molding, step molding, roof molding, roof drip molding,

front window molding, quarter window molding, hood top

molding, rear window moldilng, glass run channel or bumper

molding.
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EFFECTS OF THE INVENTION

Since the automotive molding according to the present
invention 1s formed by the specific elastomer material
having excellent scratching resistance and weathering
resistance, high gloss, and moreover good rubber elasticity
and mechanical properties, it can preferably be applied to
a door belt molding, side molding, step molding, roof
molding, roof drip molding, front window molding, quarter
window molding, hood top molding, rear window molding,

glass run channel or bumper molding.

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present i1nvention will
hereinafter be described in detail.

The automotive molding according to the present
invention has a part composed of an elastomer materilal
(hereinafter referred to as “specific elastomer material”)
containing an olefinic random copolymer (hereinafter
referred to as "specific functional group-contalning

copolymer”) obtained by copolymerizing at least ethylene,

an 0-olefin having 3 to 10 carbon atoms and a compound

having a functional group, and a metal 1on for crosslinking

the specific functional group-containing copolymer.
[Specific functlonal group-containing copolymer]

In the specific functional group-contalning copolymer
composing the automotive molding according to the present

invention, ethylene 1i1s used as an essential monomer
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component.

A proportion of ethylene used 1s preferably 35 to

94.99 mol%, more preferably 40 to 89.99 mol%, particularly
preferably 45 to 84.99 mol% based on all the monomer
S components.
If the proportion of ethylene used i1is lower than 35
mol%, 1t may be difficult in some cases to copolymerize a
functional cyclic compound, which will be described
subsequently. If the proportion of ethylene used exceeds
10 94.99 mol% on the other hand, it may be difficult in some
cases to obtaln rubber elasticity required of the elastomer

material.

In the specific functional group-containling copolymer,

the O-olefin (herelnafter referred to “specific O-olefin”)
15 having 3 to 10 carbon atoms is used as an essential monomer.
The use of an 0-olefin having at most 10 carbon atoms
improves copolymerizabllity of the O-olefin with other
monomers.
As specific examples of the specific O-olefin, may be
20 mentioned propylene, l-butene, l-pentene, 4-methyl-pentene-
1, l-hexene, l-heptene, l-octene and l-decene. Among these,
propylene, l-butene, l-hexene and l-octene are preferred,
with propylene and l-butene being more preferred.

These compounds may be used either singly or in any

25 combination thereof.

A proportion of the specific O-olefin used is

preferably 5 to 50 mol%®, more preferably 10 to 45 mol¥%,
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particularly preterably 15 to 40 mol% based on all the
monomer components.

Tf the proportion of the specific -olefin used 1is
lower than 5 mol%, 1t may be difficult in some cases to

5 obtain rubber elasticlity required of the elastomer material.

If the proportion of the specific O-olefin used exceeds 50

gl

mol% on the other hand, the durabillity of the resulting

el

clastomer material may become low.
In the specific functional group-containing copolymer,
10 an unsaturated monomer {(hereinafter referred to as
“functional group-containling unsaturated monomer”) having a
functional group capable of beling crosslinked with a metal
ion 1s used as an essentlal monomer component. This
functional group-containing unsaturated monomer preferably
15 has a carboxyl group, hydroxyl group, epoxXxy group Or
sulfonic group as the functional group.
As such a functional group-containling unsaturated monomer,
may preferably be used a functional cyclic compound
(hereinafter referred to as “specific functional cyclic
20 compound”) represented by the general formula (1).

In the general formula (1) representing the specific
functional cyclic compound, R' is a hydrogen atom or a
hydrocarbon group having 1 to 10 carbon atoms, YJ, Y? and Y’
denote, 1ndependently of one another, a hydrogen atom, a

25 hydrocarbon group having 1 to 10 carbon atoms or —-COOH,
with the proviso that at least one of Y', Y* and Y’ is —-COOH.

When at least two of Y', Y° and Y’ are -COOH, they may be
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bonded to each other to form an acid anhydride (-CO-(0) -
CO-) .
As specific examples of the hydrocarbon group having

1 to 10 carbon atoms, may be mentioned methyl, ethyl,

5 propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl and
decyl groups.
The number o of repetitions is an integer of 0 to 2.
If the number o of repetitions is 3 or greater, it may be
difficult i1n some cases to copolymerize such a cyclic
10 compound with other monomers. The number p of repetitions
is an integer of 0 to 5.
Such a specific functional cyclic compound can be
prepared by condensation of cyclopentadiene with a
functional group-containing unsaturated compound in
15 accordance with the Diels—-Alder reaction.
As speclfic examples of the specific functional
cyclic compound, may be mentioned:
5,6—-dimethyl-5,6-dicarboxy-bicyclo[2.2.1]-2-heptene,
5,6—-diethyl-5,6-dicarboxy-bicyclo[2.2.1]~2—-heptene,
20 5,6-dimethyl-5,6-bis (carboxymethyl)-bicyclo[2.2.1]-2~-
heptene,
5,6-diethyl-5,6-bis (carboxymethyl)-bicyclo[(2.2.1]-2-
heptene,
S—-methyl-5-carboxy-bicyclo[2.2.1]~-2-heptene,
25 S—ethyl—-5—-carboxy-bicyclo[2.2.1]-2-heptene,
S—carboxy-5-carboxymethyl-bicyclo[2.2.1]~2-heptene,

5S-methyl-5-carboxymethyl-bicyclo[2.2.1]-2-heptene,
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S—ethyl-5—-carboxymethyl-bicyclo[Z2.2.1]-2-heptene,

8,9-dimethyl-8,9-dicarboxy-tetracyclo-
(4.4.0.1%°.1""*%1~3~dodecene,

8,9-dlethyl-8,9-dicarboxy—-tetracyclo-
[4.4.0.1%°.17*°1-3-dodecene,

8—methyl—8-carboxy—tetracyclo-[4.4.0.125.17J°]—3~
dodecene, and

8—ethyl—8—carboxy—tetracyclo-[4.4.0.125.17J°]w3-
dodecene.

A proportion of the functional group-containing
unsaturated monomer used is preferably 0.01 to 5 mol%, more
preferably 0.01 to 4 mol% based on all the monomer
components.

I1f the proportion of the functional group-containing

unsaturated monomer used 1s lower than 0.01 mol%, the

resulting olefinic thermoplastic elastomer i1s low in
crosslink density and tends to have low mechanical strength
and scratching resistance. If the proportion of the
functional group-containlng unsaturated monomer used
exceeds 5 mol% on other hand, the resulting olefinic
thermoplastic elastomer 1s too high in crosslink density
and has a possibility that its flowability may be
deteriorated. It 1s hence not preferable to use the
functional group-contalning unsaturated monomer in such a
too low or high proportion.

In the specific functional group-contalning copolymer,

a non—conjugated diene may be used as an optional monomer

D S B L T V-
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component 1in addition to the above-described essential
monomer components.

As specific examples of the non-conjugated diene, may
be mentloned linear acyclic dienes such as 1,4-hexadiene,
1,6-hexadiene and 1,5-hexadiene, branched acyclic dienes
such as 5—-methyl-1,4-hexadiene, 3,7-dimethyl-1,6~-octadiene,
5,7-dimethylocta-1,6~-diene, 3,7-dimethyl-1,7-octadiene, 7-
methylocta-1l,6-diene and dihydromyrcene, and alicyclic
dienes such as tetrahydroindene, methyltetrahydroindene,

dicyclopentadiene, dicyclo[2.2.1]-hepta-2,5-diene, 5-

methylene-2-norbornene, 5—-ethylidene-2-norbornene, 5-
propenyl-Z2-norbornene, 5-isopropylidene-2-norbornene, 5-
cyclohexylidene-Z2-norbornene and 5-vinyl-2-norbornene.
These compounds may be used either singly or in any
combination thereof.

Among the non-conjugated dines mentioned above, 1,4-
hexadiene, dicyclopentadiene and 5-ethylidene-2-norbornene
may be mentioned as preferred ones.

A proportion of the non-conjugated diene used is

preferably 0 to 10 mol% based on all the monomer components.

If the proportion of the conjugated diene used exceeds 10
mol%, the durability of the resulting elastomer material
may become low 1n some cases.

The specific functional group-containing copolymer
generally has a welght average molecular weight Mw of 1,000
to 3,000,000, preferably 3,000 to 1,000,000, more

preferably 5,000 to 700,000 in terms of polystyrene as
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measured by gel permeation chromatography (GPC) .

The specific functional group-containing copolymer
preferably has a melt flow rate (MFR) of 0.01 to 100 g/10
min, more preferably 0.05 to 50 g/10 min as measured under

5 conditions that temperature is 230°C, and a load is 10 kg.

The glass transition temperature of the specific

functional group-containing copolymer is preferably -90°C

to 50°C, particularly preferably -70 to 10°C.

The specific functional group-containing copolymer
10 may also be an oil-extended polymer with a softening agent
added upon the polymerization.
[Metal 1on]
The metal 1on used in the present invention serves to
form a crosslinked structure between molecules of the
15 specific functional group-containing copolymer by ionic

bond to a functional group in the specific functional

group-contalning copolymer. As examples of such a metal
ion, may be mentioned ions of metals of Groups I to VIII in
the periodic table, such as lithium, potassium, sodium,

20 aluminum, magnesium, calcium, barium, cesium, strontium,
rubidium, titanium, zinc, copper, iron, tin, lead and

zirconium. Among these, metal ions of potassium, sodium,

aluminum, magneslum, barium, zinc, iron, calcium, titanium,
lead and zirconium are preferred.

25 [Other component]

A polymeric compound selected from a thermoplastic

resin, a thermoplastic elastomer and rubber may be
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incorporated into the specific elastomer material making up
the automotive molding according to the present invention.
No particular limitation is 1mposed on such a
polymeric compound so far as it is another compound than
the specific functional group-containing copolymer, and
various compounds may be used. Specilific examples thereof
include 1onomers, aminOacrylamide polymers, polyethylene
and maleic anhydride—-grafted polymers thereof,
polyisobutylene, ethylene-vinyl chloride polymers,
ethylene-vinyl alcohol polymers, ethylene-vinyl acetate
copolymers, polyethylene oxide, ethylene-acrylic acid
copolymers, polypropylene and malelc anhydride-grafted
polymers thereof, polylsibutylene and malelic anhydride-
grafted polymers thereof, chlorinated polypropylene, 4-
methylpentene-1 resins, polystyrene, ABS resins, ACS resins,
AS resins, AES resins, ASA resins, MBS resins, acrylic
resins, methacrylic resins, vinyl chloride resins,
vinylidene chloride resins, polyamide resins, polycarbonate,
acrylic resins, methacrylic resins, vinyl chloride resins,
vinylidene chloride resins, vinyl alcohol resins, vinyl
acetal resins, methyl methacrylate resins, fluororesins,

polyether resins, polyethylene terephthalate, polyacrylates,
polyamide resins, ethylene-0-olefin copolymer rubber and

maleic anhydride-grafted polymers thereof, ethylene-0-

olefin-non-conjugated diene terpolymer rubber, styrene-
butadiene rubber and hydrogenated products thereof, maleic

anhydride—grafted polymers of hydrogenated products of
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styrene—-butadiene rubber, butadiene rubber and hydrogenated
products thereof, malelc anhydride-grafted polymers of
hydrogenated products of butadiene rubber, i1soprene rubber
and hydrogenated products thereof, maleic anhydride-grafted
polymers of hydrogenated products of isoprene rubber,
styrene—isoprene rubber and hydrogenated products thereof,
maleic anhydride—-grafted polymers of hydrogenated products
of styrene—-isoprene rubber, nitrile rubber and hydrogenated
products thereof, acrylilic rubber, silicone rubber,
fluororubber, butyl rubber, natural rubber, chlorinated
polyethylene type thermoplastic elastomers, syndiotactic
1,2-polybutadiene, hydrogenated products of styrene-
butadiene block copolymers, hydrogenated products of
styrene—-1isoprene block copolymers, simple blend type
olefinic thermoplastic elastomers, i1n-plant type olefinic
thermoplastic elastomers, dynamic crosslink type olefinic

thermoplastic elastomers, polyvinyl chloride type

thermoplastic elastomers, polyurethane type thermoplastic
elastomers, polyester type thermoplastic elastomers,
polyamide type thermoplastic elastomers and fluorine-
containing thermoplastic elastomers. Polyethylene,
polypropylene, hydrogenated products of styrene-butadiene

rubber and hydrogenated products of butadiene rubber are

particularly preferred. These polymeric compounds may be
used either singly or in any combination thereof.
A proportion of the polymeric compound used 1is at

most 300 parts by weight, preferably 1 to 200 parts by
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welght per 100 parts by weight of the specific functional
group—~containing copolymer.

A softening agent may be lncorporated into the
specific elastomer material.

This softening agent may be added to a monomer
solution for obtaining the specific functional group-
contalning copolymer, or upon the preparation, or molding
or forming of the specific elastomer material.

No particular limitation is imposed on such a
softening agent so far as i1t 1s a softening agent for
rubber generally used. Examples thereof include petroleum
hydrocarbons such as paraffinic , naphthenlic and aromatic
hydrocarbons, and l1ow-molecular weight hydrocarbons of
polybutene and polybutadiene types. Among these, petroleum
hydrocarbons are preferred, those having a molecular weight
of 300 to 2,000, particularly 500 to 1,500 in terms of
welight average molecular weight are preferred.

The softening agent for rubber composed of a
petroleum hydrocarbon 1s generally a mixture of three

hydrocarbons of an aromatic hydrocarbon, naphthenic

hydrocarbon and paraffinic hydrocarbon. That, in which the
number of carbon atoms 1n the paraffinic hydrocarbon

occuples at least 50% of the total number of carbon atoms,
is classifled as paraffinic o0il, that, in which the number
of carbon atoms in the naphthenic hydrocarbon is 30 to 45%

of the total number of carbon atoms, i1is classified as

naphthenic o1l, and that, in which the number of carbon
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atoms in the aromatic hydrocarbon 1s at least 30% of the

total number of carbon atoms, 1s classified as aromatic oil.
In the present 1nvention, the paraffinic oil is preferred,
with hydrogenated paraffinic oil being particularly

5 preferred. The petroleum hydrocarbons preferably have a

kinematic viscosity of 20 to 800 c¢cSt, particularly 50 to

600 cSt at 40°C and a pour point of -40 to 0°C,

particularly -30 to 0°C.

A proportion of the softening agent used is at most

10 100 parts by weilght, preferably 1 to 67 parts by weight per
100 parts by weight of the specific functional group-
containing copolymer.

The speclfic elastomer material may further contain
various kinds of additives, for example, lubricants,

15 stabilizers such as antioxidants, heat stabilizers,
weathering stabillizers, metal deactivators, ultraviolet
absorbents, light stabillzers and copper inhibitors,
antibacterial and mildewproofing agents, dispersing agents,
plasticizers, nucleatlng agents, flame retarders,

20 tackifiers, foaming aids, colorants such as titanium oxide
and carbon black pigments, fillers, such as metal powder
such as ferrite, inorganic fibers such as glass fiber and
metal fiber, organic fibers such as carbon fiber and
aramide fiber, composite fibers, 1norganic whiskers such as

25 potassium titanate whiskers, glass beads, glass balloons,
glass flakes, asbestos, mica, calclum carbonate, talc,

silica, alumina, alumina silica, calcium silicate,
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hydrotalcite, kaolin, diatomaceous earth, graphite, pumibe,
ebonite powder, cotton flock, cork powder, barium sulfate,
and polymer beads, or mixtures thereof, fillers such as
polyolefin waxes, cellulose powder, rubber powder and wood
powder, and low-molecular weight polymers as needed.

[Specific elastomer material]

The specific elastomer material making up the
automotive molding according to the present invention can
be prepared 1n the following manner.

The specific functional group-containing copolymer

formed by copolymerizing ethylene, the specific O-olefin

and the functional group-containing unsaturated monomer,
and optionally the non-conjugated diene 1s first prepared.

No particular limitation is imposed on the specific
preparation process of the specific functional group-
containing copolymer. However, the process described in
Japanese Patent Application Laid-Open No. 2001-247629 may
be preferably utilized.

The specific functional group-containing copolymer
(hereinafter referred to as “Component (A)”), a metal

compound (hereinafter referred to as “Component (B)”),

which supplles the metal ion for crosslinking this
Component (A), and the other components used as needed are
mixed under proper conditions that a crosslinked structure
can be formed by Component (A) and Component (B), whereby
the specific elastomer material can be obtained.

As the metal compound making up Component (B), may be
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used a metal oxilide, a metal hydroxide, a metal salt, an
organic metal compound, a metal salt of a monovalent
carboxylic acid, or the like.

Speclfic examples of the metal oxide used as
Component (B) 1nclude CuO, MgO, BaO, ZnO, Al,03, Fey;03, SnoO,
Ca0O and Ti0,.

Specific examples of the metal hydroxide used as
Component (B) 1nclude LiOH, NaOH, KOH, Cu(OH),, Cu,O(OH),,
Mg (OH),, Mg,O0(OH),, Ba(OH),, Zn(OH),, Sn(OH), and Ca (OH),.

Specific examples of the organic metal compound used
as Component (B) 1nclude organic aluminum compounds,
organic titanium compounds, organic phosphorus compounds,
organic boron compounds, organic zirconium compounds,
organic gallium compounds, organic tin compounds, organic

magnesium compounds, organic tellurium compounds, organic

indium compounds, organlicC zinc compounds and organic

vanadium compounds.
In the metal salt of the monovalent carboxylic acid

used as Component (B), the carboxylic acid preferably has 3

to 23 carbon atoms. Specific examples of such a carboxylic

r—

acid include propilonic acid, acrylic acid, lactic acid,

methacrylic acid, valeric acid, hexanoic acid, octanoic
acid, Z2-ethylhexanoic acid, decanoic acid, palmitic acid,
myristic acild, lauric acid, stearic acid, oleic acid,
behenic acid, naphthenic acid and benzoic acid.

These metal compounds may be treated with a silane

n

coupling agent or higher fatty acid for the purpose of
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improving their dispersibility 1in the specific functional
group—containing copolymer that is Component (A).

These metal compounds may be used elther singly or 1in
any combilination thereof.

A proportion of the metal compound used as Component
(B) is generally 0.1 to 20 parts by weight, preferably 0.2

to 15 parts by welght, particularly 0.5 to 10 parts by

weight per 100 parts by weight of the specific functional
group-—containing copolymer that is Component (A). If this
proportion is lower than 0.1 parts by weight, the resulting
elastomer material is low 1n crosslink density and tends to
have low mechanical strength and scratching resistance. If
the proportion exceeds 20 parts by welght on the other hand,
the resulting elastomer material 1s too high in crosslink

density and has a possibility that 1ts flowability may be

deteriorated. It 1s hence not preferable to use the metal
compound 1n such a too low or high proportion.

As a method of mixing and crosslinking the above-
described Component (A), Component (B) and other components
used as needed, may be used various methods such as a
method, 1n which solutions or dispersions of the respective
components are prepared, and these solutions or dispersions
are mixed, and a method using a melting and kneadilng device
generally used. However, a method of mixing under heat is
preferred in that a specific elastomer material having
stable properties 1s obtained. As specifilic examples

thereof, may be mentioned the followlng methods (I) and
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(II) .

(I) A method, 1n which a solution with the specific
functional group-containing copolymer that is Component (A)

dissolved 1n a proper solvent, a solution or dispersion

with the metal compound that 1s Component (B) dissolved or
dispersed 1n the proper solvent, and a solution or
dispersion with the other components used as needed, such
as the polymeric compound (hereinafter referred to as
“Component (C)”) and the softening agent (hereinafter
referred to as “Component (D)”), dissolved or dispersed are
mixed under heat to crosslink the copolymer, or in which
Component (A) 1s dissolved in a proper solvent, and the
solution 1s heated while or after dissolving or dispersing
Component (B) and the other components used as needed, such

as Component (C) and Component (D), in the solvent.

(IT) A method, in which the specific functional group-
containing copolymer that i1s Component (A), the metal
compound that i1is Component (B), and other components used
as needed, such as Component (C) and Component (D), are
mixed, and the resultant mixture 1s subjected to a dynamic

heat treatment to crosslink the copolymer.

No particular limitation is imposed on the solvent

‘used in the method (I). However, for example, an aliphatic

hydrocarbon, alicyclic hydrocarbon, aromatlc hydrocarbon or
a halide thereof 1s preferably used in that the specific

functional group-containing copolymer 1is easily dissolved.

g—
p—

As speciflic examples thereof, may be mentioned butane,
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pentane, hexane, heptane, Z2-butane, Z-methyl-Z-butane,

cyclopentane, methylcyclopentane, cyclohexane, isooctane,
benzene, toluene, xylene, chlorobenzene, dichloromethane
and dichloroethane.

When the solubility of Component (B) used in the

solvent 1s low, a dispersion with Component (B) dispersed

in a suspended state 1n the solvent may be prepared.

Alternatively, another solvent or additive may be added for
dissolving Component (B).

When the solubillity of Component (C) and Component
(D) used 1n the solvent is low, a dispersion with Component
(C) and Component (D) dispersed in a suspended state in the
soclvent may be prepared, another solvent or additive may be
added for dissolving Component (C) and Component (D), or
Component (C) and Component (D) may be added after the
solvent 1s removed, and the resultant mixture may be
subjected to a dynamic heat treatment.

A proportion of the specific functional group-
containing copolymer in the solution is preferably 0.1 to
60 % by weight, more preferably 0.2 to 50 % by weight.

A proportion of Component (B) and the activator in
the solution or dispersion is preferably 0.01 to 60 % by
welight, more preferably 0.05 to 50 % by welight in total of
both components.

The mixing of the solutions and/or dispersions may be

conducted by a solution-stirring device generally used.

The temperature upon mixing is preferably at least 20°C,
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more preferably at least 30°C.

Upon mixing of the solutions and/or dispersions, a
suitable catalyst may be added for accelerating the
crosslinking reaction.

In the method (II), the term “dynamilic heat treatment”
means a treatment that both shearing force-applying
treatment and heat treatment are conducted. Such dynamic
heat treatment may be conducted by means of, for example, a
melting and kneadlng apparatus. This melting and kneading
apparatus may be either of a batch type or of a continuous
type. As specific examples of the meltling and kneading
apparatus, may be mentioned batch type melting and kneading
apparatus such as an open mixing mill, internal Banbury
mixer and kneader, and continuous type melting and kneading

apparatus such as a single screw extruder, same direction-—

rotating tyvpe continuous twln screw extruder and different
direction-rotating type continuous twin screw extruder.

As examples of specific methods, may be mentioned the
following methods (II-1) and (II-2).

(IT-1) A method, 1n which a mixture contalning the specific

functional group-containing copolymer that is Component (A),

the metal compound that is Component (B), and the other
components used as needed, such as Component (C) and
Component (D), 1s subjected to a dynamic heat treatment by
heat generated by continuous shearing by means of a twin
screw extruder to crosslink the copolymer, thereby

preparing the specific elastomer material.

MM AN,
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(II-2) A method, 1n which a milxture contalining the specific
functional group-containing copolymer that is Component (A),
the metal compound that i1s Component (B), and the other
components used as needed, such as Component (C) and
Component (D), 1s subjected to a dynamic heat treatment by
heat generated by shearing by means of a batch type kneader
to crosslink the copolymer, thereby preparing the specific

elastomer material.

Treatment conditions 1n the dynamic heat treatment

—

vary according to the melting point of the specific

functional group-containing copolymer used as Component (A),
the kind of the metal compound used as Component (B), the
melting point of the polymeric compound used as Component

(C), the kind of the melting and kneading apparatus, etc.

However, the treatment temperature is 120 to 350°C,

preferably 150 to 290°C, and the treatment time is 20

seconds to 320 minutes, preferably 30 seconds to 25 minutes.
The shearing force applied to the mixture is 10 to

20,000/sec, preferably 100 to 10,000/sec in terms of shear

rate.

The specifilic elastomer material obtained in such a
manner preferably has a melt flow rate (MFR) of at least
0.5 g/10 min, particularly 1 g/10 min as measured under
conditions that temperature is 230°C, and a load is 10 kg,
a permanent set of at most 30%, particularly at most 25%,

and a durometer A hardness of at most 96, particularly at

most 90.
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[Automotive molding]

The automotive molding according to the present
invention has a part composed of the specific elastomer
material, and the whole or only a part thereof may be
formed of the specific elastomer material. 1In the

automotive molding, only a part of which 1s formed of the

specific elastomer material, the part formed of the
specific elastomer material may be any of, for example, a
core material, intermediate layer and facing material.
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