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ABSTRACT OF THE DISCLOSURE
Ve tHE DISCLOSURE

Amethodofmoldinga rubber product [roma rubber compound

by amolding apparatus naving a kneading region. A full amount

Of carbon black (CB) and a full amount of process oil

are compounded with raw rubber to Chereby knead and prepare
a granular master batch (granular MB) . The rubber product is
eXtrusion-molded and vulcanized after vulcanizing chemicals
(2 vulcanizing agent and a vulcanization accelerator) are
L0 quantitatively supplied into the kneading regicn of the molding

apparatus through amaterial supply port while the vulcanizing

chemlcals are mixed with the granular MB.

23
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METHOD FOR MOLDING RUBBER PRODUCT

S
BACKGROUND OF THE INVENTION
1. Field of the Invention
10
The present 1invention relates to a method adapted for
production of a rubber product molded from a novel granular
master batch, especially, a rubber-molded product such as a
weather strip.
15

2. Description of the Related Art

“——r

Heretofore, for example, an extrudent product such as a
weather strip was produced as follows (see "“"The ABC of Rubber
20 Technology” edited by The Society of Rubber Industry, Japan,
Tokali Branch, pp.209-210, 214-215, April 1, 1973).
(1) Kneading in Banbury Mixer:
(1) Veil-like raw rubber of EPDM is cut into pilieces with
a predetermined size and the pieces are put 1into a Banbury

25 mixer.
(11) Auxilliary materials such as stearic acid, 2zinc
oxide, and calcium oxide are put into the mixer.
(1i1) A half amount of carbon black 1s put 1into the
mixer.
30 (iv) A full amount of process 0il is put into the mixer.

(v) The residual amount of carbon black is put into the
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mlixer.

(2) Kneading of Vulcanizing Chemicals in Open Roll Mill:

Whille the kneaded rubber taken cut from the Banbury mixer
1s wound on a cooled roll, vulcani zning chemicals (a vulcanizing
agentandavulcanlzationaccelerator) areaddedintoandkneaded
with the kneaded rubber.

(3) Treatment after Kneading:

The rubber compound which has been already kneaded and
compounded 1s partially taken out from the roll, cooled with
water, subjected to an anti—-adhesion treatment and preserved.

(4) Extrusion Molding:

The rubber compound 1s pre-plasticized by a charge roll,
extracted in the form of a tape and supplied to a hopper
continuously.

In this manner, the kneading operation for preparing the
rubber compound 1s performed by a batch process or a manual
process. The number of man-hour beccomes therefore large, so
that the number of steps for producing the extrudent such as

a weather strip becomes large.

SUMMARY OF THE INVENTION

An object of the invention 1s to provide a method for
producling a rubber-molded product, in which the number of steps
for procducing anextrudent suchas aweather stripcanbe reduced.

The object of the invention is achieved by the following
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conflguration.
Amethodofmoldinga rubber product froma rubber compound
by a molding apparatus having a kneading region, including the

steps of: compounding a substantially full amount of carbon

black (CB) and a substantially full amount of process oil with

raw rubber to prepare a precursory compound; kneading the

e

precursor compound to prepare at least one kind of granular

master batch (granular MB); mixing and dispersing vulcanizing
chemicals into one kind of granular MB to prepare a rubber
compound,; and kneading the rubber compoundby supplying the
rubber compound into the kneadingregionof themoldingapparatus

to thereby mold the rubber product.

In this configuration, the step of kneading the
vulcanizing chemicals manually by an open roll mill as in the
related art can be dispensed with because kneading of the
vulcanizing chemicals can be performed simultanecusly 1in the
kneading reglon of the molding apparatus. Accordingl?, the
number of steps for producing the rubber-molded product can
be reduced. Moreover, because residual powder auxlliary
materials including the vulcanizing chemicals can be supplied
while mixed with the granular MB(s), the vulcanlizing chemicals

exhibita functioncfpreventingthegranularMB(s) fromblocking
(aggregating) . Hence, the rubber compound can be put into the

kneading region of the molding apparatus smoothly and easily.

In the configuration, the amount of the CB compounded
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1s 50 phr to 300 phr and preferably 100 phr to 200 phr. The
amount of the CB compounded can be selected in a wide range,
so that a rubber-molded product with a required strength and
a requlired hardness can be cbtained easily.

In the confiquration, the raw rubber may contain 70 %

or higher by mass (hereinafter merely referred to as "%") of

ethylene~a—-olefin rubber (EOR) containing 30 % or higher of
cx—olefin so that a rubber product good inresistance topermanent
compression set can be molded.

In the rubber compound containing ECR as raw rubber,

blocking of the granular MB(s) occurs easlly. It 1s therefore

.

preferable that crystalline PE as an anti-blocking agent 1is
sultably contained in the rubber compound. When crystalline
PE is contained in the rubber compound, anti-blocking
characteristic of the granular MB(s) increases.

The granular MB(s) may have a particle size of not larger
than 1 mm but generally has a particle size 1n a range of from
1l mm to 50 mm. If the particle size is too small, blocking
(aggregation) occurseasily. Iftheparticlesizeilstoolarge,
a problem occurs easily in kneading and dispersing quality of

the vulcanizing chemicals in the kneading regicn of the molding

apparatus.
The rubber compound used in the molding method according

to the invention includes: at least one kind of granular

MBprepared by kneading a precurscry compound obtained by
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compounding asubstantially full amountof CBandasubstantially
full amount of process oil with raw rubber; and wvulcanizing
chemicals mixed and dispersed into at least one kind of granular
MB. In this configuration, anti-blocking characteristic of
5 -the granular MB(s) 1n the rubber compound is improved, so that
poth storage stability and transportability of the rubber
compound are lmproved. That is, theusable lifeof the compound

after preparation becomes long, s¢ that the rubber compound

can be prepared 1n advance.

10 Alternatively, There may be used a method of molding a

rubber product, in which the rubber product is molded after

supplying thegranularMB(s) andvulcanizing chemicalsdirectly
into the kneading region of the molding apparatus and kneading
and dispersing them in the kneadlng region without positive

15 mixingof thevulcanizingchemicalswiththeone kindof granular

MR or the two or more kinds of granular MBs by a mixer such
as a stirrer.
Incidentally, a technique summarizedbelowbut not acting
on the novelty of the invention has been described 1n Unexamined
20 Japanese Patent Publication No. Hei. 9-286050.
The technigue described in JP 9-286050 1s a technique
in which a molded product 1s extruded through a die after a
granular free-flowing unique polymer (1.e., a polymer product

A

under the presence of an i1nactive granular substance at the

25 time of polymerization) produced in a gas phase, and other
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auxiliary materials such as process o0il, a vulcanizing agent,
and a filler are kneaded by a continuous mixer.

The technique 1s however supposed to be unsuitable to a
recipe for compounding of large amounts of CB and process o1l
because the polymer producing method 1s unique, a large amount
of CB (26 phr at maximum 1n the embodiment 1level) 1s not
expected to be contained in the polymer, and a softener such
as process 01l i1s not contained in the granular polymer. (A
problem occurs easily in kneading and dispersing quality of
carbon black.) In the technique, a mixer such as an atomizer
is expected to be provided separately for compounding process
oil.

In another aspect, the present 1invention provides a
method of molding a rubber product from a rubber compound
consisting essentially of: compounding a substantially £full
amount of carbon black (CB) and a substantially full amount of
process 01l with raw rubber to prepare a precursory compound;
kneading sailid precursory compound to prepare at least one
granular master batch (granular MB),; transporting said one
granular MB in an extrusion molding apparatus having a mixer,
a kneading region and an extrusion region; mixing and
dispersing vulcanizing chemicals into said one granular MB to
prepare a rubber compound 1n said mixer of said extrusion
molding apparatus; kneading sald rubber compound by supplying
said rubber compound 1nto said kneading region of said
extrusion molding apparatus; and extruding said kneaded rubber

compound 1n said extrusion region of said extrusion molding

apparatus to thereby mold said rubber product.

L AR

Fig. 1A 1s a sectional view of a rubber window frame
which 1s an example of the product to which the invention 1is

applied, and Fig. 1B 1s a sectional view of a door weather
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strip which 1s another example of the product to which the
invention is applied;

Fig. 2 1s a schematic sectional view showing an example
of an extrusion molding apparatus to which the invention is
applied; and

Fig. 3 1s a theoretical view showing an anti-blocking
function 1n the case where vulcanizing chemicals are applied

on the granular MB used in the invention.

6a
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

e S =ssn. . Bt e . ey S

A subject of the invention 1s basically a method for
molding a rubber product from a rubber compound by a molding
apparatus having a kneading region. In this specification,
the term “phr (parts per hundred parts of rubber)” means “parts
by mass of a compounding ingredient (auxiliary material) to
be compounded with 100 parts by mass of raw rubber”.

Although description will be made by way of example on
the case where a rubber extrudent for an automoblle weather
strip (see Figs. 1A and 1B) or the like 1s exXtrusion-molded

as a rubber product from a rubber compound containing

ethylene-a-olefin rubber (EOR) as raw rubber, the i1nvention

is not limited thereto. Incidentally, Fig. 1A shows a rubber

window frame Wl and Fig. 1B shows a door weather strip WZ.

That 1s, the molding method according to the invention
can be also applied to injection molding if a molding apparatus
having a kneading region such as an 1lnline screw 1njectilon

molding apparatus 1s used.

The raw rubber 1s not limited to ECR. The raw rubber

canbe selectedoptionally fromNR (natural rubber), IR (1soprene

rubber), SBR (styrene—-butadiene rubber), BR (butadiene rubber),
CR (chloroprene rubker), IIR (isobutylene-isoprene rubber),
CO/ECO (epichlorohydrin rubber), NBR (nitrile-butadiene

rubber), ACM/ANM (acrylic rubber), KM (fluororubber), Q
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(silicone rubber), and so on.

Fig. 2 shows an example of an extruder to which the
invention 1s applied. The extruder has a drive portion body
12, an extrusion barrel 16 supported by the drive portion body

12 and a front prop 14, a kneading/extrusion screw 18 provided

in the inside of the extrusicn barrel 16, and a supply hopper
20 for supplving a rubber compound to a base portion of the
extrusion barrel 16. The supply hopper (supply port) 20 can
be supplied with the rubber compound by a rubber compound supply
unit which has stirrers (mixers) 22 and 22A, and gquantitative
determination feeders (screwtype) 24 and 24A. Thoughnot shown,

vulcanlzation tanks of a UHF {(microwave vulcanizer), an HAV

(hot air vulcanizer), etc. are disposed on the front side of

th

> extruder sothatvulcanlzationcankteperformedcontinuously
whilile the extrusion-molded product 1s taken up by a take—-up
unit not shown.

In the extrusion barrel 16, the base side of the

kneading/extrusion screw 18 1s provided as a kneading region

18a 1in which the screw pitch 1s set to be relatively short,

while the front side of the kneading/extrusion screw 18 1s
provided as an extrusion region 18k in which the screw pitch

1s set to be relatively long. Incidentally, 1t 1s preferable

that the kneading region 18a is as long as possible. The ratio

P 1)

of L/D (length/diameter) of the screw 16 1s generally selected

to be 1n a range of from 8 to 25, preferably 1n a range of from
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12 to 20.
The extruder may be of a single screw type or of a twin
screw type. The type of the extruder can be selected in

accordance with the ratlio of the amount of residual powder

auxiliary materials to the amount of a granular MB which will
be described later. When the ratio of the amount of residual
powder auxilliary materials to the amount of a granular MB 1is
very low (e.g., lower than a value 1n a range of from 1 % to
3 %), for example, because the residual powder auxiliary
materials are only vulcanizing chemicals, sufficient kneading
and dispersing quality can be obtained by the single screw type
extruder.

The granular MB used 1n the 1nvention is a compound

obtained by compounding a substantially full amount of CB and

a substantially full amount of process cil with raw rubber and
addingvulcanizingchemicals thereto. Theterm“substantially

full amount” means an amount substantiallycontrollingphysical

properties of kneaded rubper and physical properties of

vulcanized rubber, that 1s, an amount of each compounding
ingredient substantiallybasedonareclpeof the rubber compound.
Inotherwords, theterm“substantially full amount” issupposing
that the small amount of carbon black and process o1l may be
additionally mixed and dispersed at a subsequent step of mixing
and dispersing vulcanizing chemicals into thegranuiarMB. The

term “small amount” 1s an amount which does not affect the
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physical properties of the vulcanized rubber.
Other auxiliary materials {(except CB, process oil and
vulcanizing chemicals) such as zinc oxide and a white filler

to be compounded with the granular MB may be compounded with

the granular MB in advance or may be mixed wlth the granular

MB when the vulcanizing chemicals are mixed and dispersed.

It 1s generally preferable that full amounts of the other

auxiliary materials except the vulcanizing chemicals are

compounded with the granular MB so that dispersing quality of

the vulcanizing chemlcals in the kneading region of the molding
apparatus canbe kept goodeaslily. Incidentally, when theother
powder auxililiary materials together with the wvulcanizing

chemicals need to be mixed with the granular MB before the

materials are supplied into the molding apparatus as in the

above description, 1t 1s preferable that the vulcanizing

chemicals are mixed while carried by an inorganic filler so

that kneading and dispersing quality of the vulcanizing

chemicals can be improved.

Incidentally, whenaweather strip isprovidedas a recipe
of a foam, 1t 1s preferable that a foaming agent (thermal
decomposition type) 1s not mixed with the granular MB because
the foaming agent 1s apt tec be influenced by heat.
Generally, ethylene-propylene (x-olefin)-disjugate

diene terpolymer (EPDM) can be preferably used as the EOR. The

propylene component of EPDM may be whollyor partially replaced

10
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by another o-olefin having 4 to 20 carbon atoms. Generally,
EOR containing 60 % to 80 3 of ethylene, 40 %3 to 20 % of x—-olefin,
and 5 3 or lessbymass of disjugate diene is used. Particularly
in the case of a rubber product such as a weather strip (sealing

material) requiring resistance to permanent compression set,

the a-olefin content which can easily meet the demand of

resistance to permanent compression set is preferably selected
tobe relativelyhigh. That is, thea~olefin (e.qg., C3) content
such as the (C3 content) is selected to be not lower than 25 3

(about 18 mol%), preferably in a range of from 30 % to 35 %

(about 22 mol% to about 27 mol%). If the a-clefin content 1s
higher than 35 % by mass, the ethylene (C2) content becomes
so relatively low that it i1s difficult to cbtain required
strength.

Examplesof theunconjugateddlienewhichcanbepreferably
used include 5S-ethylidene-2-ncorbornene (ENB]),
dicyclopentadiene (DCPD), and 1,4-hexadiene (1,4-HD). The
disjugate diene content is adjusted so that the 1odline value
is selected to be in a range of from 5 to 25 (generally, the
disjugate diene content 1s not higher than 5 %).

When the o-olefin content is selected to be high (not
lower than 30 %), 3 % to 6 %3, preferably 4 35 to 2% of crystalline
PE is contained. If the a-olefin content is relatively higk},

the viscosity of raw rubber becomes so high that blecking of

the granular MB occurs easily. The provision of crystalline
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PE prevents the granular MB from blocklng.
At the time of production of the polymer, 10 parts to

40 parts of process oil may be added to 100 parts of raw rubber

to form an oll extended polymer used as EPDM.

The full amount of raw rubber need not be provided as

EPDM (ECR). Blended rubber containing at least 70 % of EPDM

and another non-polar rubber such as SBRor IIRmutually soluble
to EPDM may be used.

The CB 1s not particularly limlited. For example, the
CB can be selected opticnally from HAF, MAF, FEF, GPF, and SRF.
Especilally, MAF, FEF, GPF, etc. may be preferably used because

bothextrusionmoldabilityand strength canbe kept goodeasily.

The amount of CB compounded can be selected to be in a range

of from 50 phr to 300 phr. From the point of view of strength
and dispersibility at the time of preparation of the granular

MB, the amount of CB compounded is preferably selected to be

1n a range of from 100 phr to 200 phr. If the amount of CBR

compounded 1s too large, a problem cccurs easily in

dlispersibility of CB at the time of preparation of the granular

MB.

The term “vulcanizing chemicals” means a combination of
a vulcanizing agent and a vulcanization accelerator. In the
caseofsulfurvulcanizingchemicals, asulfurvulcanilizing agept
such as powder sulfur and at least one member selected from

the group of vulcanization accelerators such as a thiazole
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compound, a thiuram compound, and a dithiocarbamate compound
are selected suitably.

When ethvlene-a-olefin rubber 1s used as raw rubber,
examplesoftheotherauxiliarymaterialsexcept thevulcanizing
chemicals mav include zinc oxlde, a lubricant (such as stearic
acid), awhitefiller (suchasclay, calciumcarbonateorsilica),

and a dehydrating agent (such as calcium carbonate).

Incidentally, examples of the foamling agent may include
4,4"-oxybisbenzenesulfonylhydrazide (OBSH),
azobisdiformamide (ADCA), dinitrosopentamethylenetetramine
(DPT), p-toluenesulfonylhydrazide (TSH), and

azobislisobutyronitrile (AZDN). A foaming assistant may be

added to the foaming agent.
Incidentally, 1n the above description, the vulcanizing

chemicals/focaming agent may be preferably used in the form of

an ilnorganic carrier_ foam using 1norganic powder as a carrier
(see Unexamined Japanese Patent Publication No. Hel.
11-19333%).

The granular MB used 1n the 1nvention can be produced,
for example, 1n such a manner that the compound (precursory
compound) except the vulcanizing chemicals 1s extruded by using
EOR and an extrusion kneader and cut 1n water (e.g., see
Unexamined Japanese Patent Publication No. Hel. 5-154835).

The particle size of the cgranular MB on thilis occasion

may be smaller than 1 mm but 1s generally selected to be in
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a range of from 1 mm to 5 mm, preferably in a range of from

1.5 mm to 3 mm. If the particle size of the granular MB is

too small, blocking of the granular MB occurs easily. If the
particle size of the granular MB 1s too large, a problem occurs
easlly 1n kneading and dispersing quality of the vulcanizing
chemicals etc. in the kneading regionof themolding apparatus.

Incidentally, calciumstearateor the likemaybe added suitably

into the granular MB to apply anti-blocking treatment to the

granular MB.

Next, a continuous kneading and molding method using the

granular MB will be described with reference to Fig. 2.

First, the granular MB, and powder auxiliary materials

-t

including a predetermined amount of vulcanizing chemicals

(herelinafter referred to as “"vulcanizing chemicals etc.”) are
slightly stirred by the stirrer 22 so that the wvulcanlizing

chemicals, etc. are mixed with and dispersed into the granular

MB. The term "mixed and dlspersed” means a state in which the
granular MB 1s covered wilith the vulcanizing chemicals, etc.
On this cccasion, the vulcanizing chemicals, etc. 29 serve as
an anti-blocking agent for the granular MB 26 (see Fig. 3).
Accordingly, the usable 1life of the granular MB can become so

long that both storage stabllity and transportability of the

granular MB are 1mproved.

In this state, the rubber compound mixed and dispersed

into the granular MB 1s supplled to the supply hopper 20a of
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the rubber compound supply port 20 of the extrusion melding
apparatus 15 by the gquantitative determination feeder 24.
On this occasion, because the vulcanizing chemicals serve
as an anti-blocking agent for the granular MB, the rubber
compound is dropped down and supplied to the material supply

port {(rubber compound supply port) 20 smoothly without

cccurrence of any bridge or the like in the supply hopper 20a.
Thus, the rubber compound as the granular ME mixed with

thevulcanizingchemicalsetc. iscarriedtotheextrusionregion

18b of the kneading/extrusion screw 18 after the wvulcanizing
chemicals are kneaded and dispersed into the granular MB in
the kneading region 18a of the kneading/extrusion screw 18.

On this occasion, dispersibility of the vulcanizing chemicals

into the granular MB 1s good.

The kneaded and mixed rubber carried to the extrusion
region 18b is extruded as a weather strip (rubber extrudent)

having a predetermined sectional shape from the extrusion die

12 attached to the front end of the extrusion barrel 16.
For example, a microwave heater and a hot air heater may

be provided for the wvulcanization or two hot alr heaters

different in temperature setting condition may be provided

successively for the wvulcanization. Further, a microwave

heater may be interposed between hot air heaters for the
vulcanization. Incidentally, the wvulcanlizlng unit

(vulcanization tank) may be of a fluidized-bed vulcanization

15
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type.

Generally, the vulcanizing condition is 180-240°C for
3-30 minutes and preferably 210-230°C for 5~20 minutes.

Although this embodiment has shown the case where the
granularMB is stirred andmixedwith the vulcanizing chemicals,
etc. by one stirrer 22 and then supplied to the material supply
port 20 via the quantitative determination feeder 24 so as to
be continuously molded, the invention can be also applied to
the case where another stirrer 22A shown as a portion surrounded
by the chain double-dashed line 1in Fig. 2 1s provided separately
so that a molded product using another type granular MB can

be produced.

For example, granular MBs constituted by different kinds

of raw rubber (e.g., using a combination of EOR different in

hardness foradjustinghardness) maybemlixedwlith corresponding
vulcanizing chemicals etc. by the two stirrers 22 and 22A
respectively so that rubber compounds are quantitatively
supplied to thematerial supplyport 20 through £he supply hopper
20a from the quantitative determination feeders 24 and 24A
respectively.

The stirrers 22 and 22A may be replaced by material supply
hoppers havingno stirrers respectively. That is, thegranular

MB put into one material supply hopper and the vulcanlizing

chemicals put into theothermaterial supply hopper aredirectly

quantitatively supplied to the material supply port 20 from

-
Y
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the quantitative determination feeders 24 and 24A respectively
without positive stirring. In this case, the granular MB 1is
generally treated with an anti~blocking agent such as calcium
stearate. Alternatively, two or more material supply hoppers

for supply cf granular MBs may be provided so that different

kinds of granular MBs put into the material supply hoppers

respectively can be supplied to the material supply port 20

in the aforementioned manner.

Incidentally, in the case of a two-color extruder, two
supplyportsareprovidedso that thegranularMBs canbe supplied
to the supply ports respectively.

i

An example for confirming the effect of the invention

wlll be described below.

In the followlng recipe, chemicals except vulcanizing

chemicals (a vulcanlzation accelerator and sulfur), together

with EPDM, were put 1nto a twin-screw type kneading extruder

having a multi-stage mixing region. An extrudent from the

extruder was cut in water to prepare a granular MB (2 mmd X

2 mnmL) .

Incidentally, EPDM used was an oll-extended blended
polymer containing 100 parts of raw rubber (containing 34 3%

of propylene, and 4.3 % of the third component {(ENB)), 10 parts

of paraffinic o0i1l, and 20 parts of crystalline PE.

L7
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]

e e P PSPl Y kot iy ‘_T
d )

L PDM (co‘ntaining proce;é oil and PE

total recipe)

LWhige filler (calcium carbonate) 40 parts
Paraffinic process o1l 80 parts
Stearic acid | 1 part

1

Lﬁinc oxlde i 3 parts

:D — &_o B ml S

ehydrating agent (calcium | 5 parts
carponate) ~ T
Vulcanization accelerator {(thiuram

compound/dithiocarbamate<uxmxnuuﬂ | 2 parts
Powder sulfur 1 part

The vulcanizing chemicals were added to the prepared

granular MB and mixed and dispersed 1into the prepared granular

MB by the stirrer 22 to form a rubber compcund. The rubber

compoundwasput into thematerial supplyport Zz0of theextrusion
molding apparatus via the quantitative determination feeder
24, so that a belt material 2 mm thick and 160 mm wide was
extrusion-molded by the extrusionmolding apparatus. Thebelt

material was cut by 150 mm and press-molded (under the

s

vulcanizing condition of 170°C for 10 min) to obtain a sample
plece.
Speclfications of the molding apparatus: “GE70K” made
by Mitsuba, L/D = 100/70 (about 14)
Kneading/molding condition:
Screw rotational speed: 39 rpm

Screw temperature: 60°C

Barrel temperature: 65°C

Die temperature: 70°C

18

130 parts (EPDM
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Physical properties of vulcanized rubber in the molded

sample piece were measured according to JIS K 6251 “"Method for
Tensile Test of Vulcanized Rubber”, JIS K 6253 “Method for
Hardness Test of Vulcanized Rubber and Thermoplastic Rubber”
and JIS K 6262 “Method for Permanent Set Test of Vulcanized
Rubber and Thermoplastic Rubber” respectively. It was

confirmed from results of these tests that the molded product

according to the invention had goocd dispersibility.

PHYSICAL PROPERTIES OF VULCANIZED RUBBER

Tensile strength (Tg) 9.4 MPa
Breaking elongation (Eg)] 470 %
Tensile stress (M].OO) 3.02 %
Rubber hardness ({spring type A method) 75
Permanent compression set (Cs:77°Cx22h) 27 %

Althoughthe inventionhasbeendescribedinitspreferred
form with a certain degree of particularity, it is understood
that the present disclosure of the preferred form can be changed

in the details of construction and in the combination and

arrangement of parts without departing from the spirit and the

scope of the invention as herelnafter claimed.
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CLAIMS

1. A method of molding a rubber product from a rubber
compound consisting essentially of:

compounding a substantially full amount of carbon black
(CB) and a substantially full amount of process oil with raw
rubber to prepare a precursory compound;

kneading said precursory compound to prepare at least one

granular master batch (granular MB) ;

transporting said one granular MB in an extrusion molding
apparatus having a mixer, a kneading region and an extrusion
region;

mixing and dispersing vulcanizing chemicals into said one

granular MB to prepare a rubber compound in said mixer of said

extrusion molding apparatus;
kneading said rubber compound by supplying said rubber

compound 1nto said kneading region of said extrusion molding

apparatus; and

extruding said kneaded rubber compound in said extrusion

region of said extrusion molding apparatus to thereby mold said

rubber product.

2. A method of molding a rubber product according to claim 1,

wherein an amount of said CB compounded is in a range of from

50 phr to 300 phr.

3. A method of molding a rubber product according to c¢laim 2,

wherein the amount of said CB compounded is in a range of from

100 phr to 200 phr.

4 . A method of molding a rubber product according to claim 1,

wherein said raw rubber in said rubber compound contains at

least 70% by mass of ethylene-a-olefin copololymer rubber

containing at least 30% by mass of oa-olefin.

20
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5. A method of molding a rubber product according to claim 4,

wherein said rubber compound contains crystalline polyethylene

(crystalline PE) in an amount of 3 phr to 30 phr.

6. A method of molding a rubber product according to c¢laim 1,

wherein said at least one kind of granular MB has a particle

gize of 1 mm to 50 mm.

7 . A method of molding a rubber product according to claim 1,
wherein said rubber compound is extruded through a die secured

to salid extrusion region of said extrusion molding apparatus.

21
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FIG. 1A
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FIG. 2
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