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set and the tension fatigue, and to provide a rubber member for an automobile, a hose,
a rubber molded article and a rubber vibration insulator, comprising the vulcanized
rubber.
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ammonium persulfate, sodium persulfate, hydrogen peroxide or t-butyl hydroperoxide
may be used.
In the case of carrying out emulsion polymerization, an emulsifier is not
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45 vulcanization lemperature or below. As an apparatus of kneading the chloroprene

rubber composition, a conventional kneading apparaius such as a mixer, a banbury
mixer, a kneader mixer or a twin roll may be mentioned. The cbtained chloroprene
rubber composition can be molded into a desired shape and then vulcanized to obtain
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a vulcanized rubber. The obtained vulcanized rubber may be molded into various
shapes. As a method of molding the chloroprene rubber composition or the
vulcanized rubber, a conventional method such as press molding, extrusion or
calendering may be mentioned. One which is employed in conventional rubber

5 industry may be employed.

‘ Vulcanization of the chloroprene rubber composition of the present invention is
carried out as follows. That is, commonly empioyed steam vulcanization or UHF
vulcanization may be mentioned. The steam vulcanization is a means of vulcanizing
an unvuicanized chloroprene rubber composition by applying a pressure and a

10 temperature by a steam gas as a heating medium. The UHF vulcanization is a
means of vulcanizing a piasticized chloroprene rubber composition by irradiation with
microwaves. Further, at the time of press vulcanization or injection molding, while a
chloroprene rubber composition is held in a mold for molding, the mold temperature
may be increased to the vulcanization temperature for vulcanization.

15 The vulcanization temperature may properly be set depending on the blend
ratio of the chloroprene rubber composition and the type of the vulcanizer, and is
usually preferably from 140 to 220°C, more preferably from 150 to 180°C.

With the chloroprene rubber composition of the present invention, various
additives used for a conventional chloroprene rubber can be blended to achieve

20 desired properties. The additives may, for example, be a filler other than carbon black,
a reinforcing agent, a plasticizer, a processing aid, an antioxidant, a vulcanizer and a
vulcanization accelerator.

The filler other than carbon black and the reinforcing agent may, for example,
be silica, clay, talc or caicium carbonate. As their addition amount, they may be

25 added within a range not to impair the heat resistance, and the addition amount is
preferably within a range of from 5 to 100 parts by mass, more preferably from 5 to 50
parts by mass per 100 pants by mass of the chloroprene rubber composition.

The plasticizer is not particularly limited so long as it is a plasticizer compatible
with the chloroprene rubber. It may, for example, be a vegetable oil such as rapeseed

30 oil, a phthalate plasticizer, a DOS (diocty! sebacate), DOA (dioctyl adipaie}, an ester
plasticizer, an ether/ester plasticizer, a thioether plasticizer, an aroma oil or a
naphthene oil, and one or a plurality of them in combination may be used depending
on properties required for the chloroprene rubber composition. The addition amount
of the plasticizer is from 5 to 50 parts by mass, preferably from 5 to 30 parts by mass

35 per 100 parts by mass of the chloroprene rubber.

The processing aid may, for example, be a fatty acid such as stearic acid, a
paraffin processing aid such as polyethylene, or a fatty acid amide, and it may be
added in an amount of from 0.2 to 10 parts by mass, preferably from 0,5 to 5 parts by
mass per 100 parts by mass of the chloroprene rubber.

40 As the antioxidant, a common antioxidant such as an amine type, an imidazole
type, a metal salt of carbamic acid, a phenol type or wax may be used. As an
antioxidant having a high effect of improving the heat resistance, an amine type such
as 4,4'-bis(a,a-dimethytbenzyl)diphenylamine or octylated diphenyiamine may, for
example, be mentioned. Particularly, 4,4’-bis{a,a-dimethylbenzyl}diphenylamine has

45  a high effect of improving the heat resistance. Such antioxidants may be used alone
or in combination.

The vulcanizer is not particularly limited but is preferably a metal oxide.
Specifically, zinc oxide, magnesium oxide, lead oxide, trilead tetraxide, iron trioxide,
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titanium dioxide, calcium oxide or hydrotalcite may, for example, be mentioned. They
may be used in combination of two or more of them. The addition amount of such a
vulcanizer is preferably from 3 to 15 parts by mass, more preferably from 5 to 12 parts
by mass per 100 parts by mass of the chloroprene rubber. Further, it may be used in
5 combination with the following vulcanization accelerator for more effective
vulcanization.

As the vulcanization accelerator, a thiourea, guanidine, thiuram or thiazole type
vulcanization accelerator which is commonly used for vulcanization of a chloroprene
rubber may be used, and a thiourea type is preferred. The thiourea type vulcanization

10 accelerator may, for example, be ethylenethiourea, diethylthiourea, trimethylthiourea,
triethylthiourea or N,N’-diphenylthiourea, and trimethylthiourea or ethylenethiourea is
particularly preferred.  Further, a vulcanization accelerator such as a mixture of 3-
methylthiazolidinethione-2, thiadiazole and phenylenedimaleimide, dimethylammonium
hydrogen isophthalate or 1,2-dimercapto-1,3,4-thiadiazole derivative may also be used.

15  As the vulcanization accelerator, two or more of them may be used in combination.

The addition amount of such a vulcanization accelerator is preferably from 0.2 to 10
parts by mass, more preferably from 0.5 to 5 parts by mass per 100 parts by mass of
the chloroprene rubber.

20 EXAMPLES
Now, the present invention will be described in further detail with reference to
Examples, but the present invention is by no means restricted thereto.
EXAMPLES 1 to 9 and COMPARATIVE EXAMPLES 1 to 6
In accordance with the blend formulation as identified in Table 1 or 2, kneading
25 was carried out using an 8-inch roll to prepare a sheet having a thickness of 2.3 mm.
In Tables, the blend amounts of a xanthogen-modified chloroprene rubber and
the like are represented by part(s) by mass.
The obtained sheet was press vulcanized under a condition of leaving it to
stand at 160°C for 20 minutes {o prepare a vulcanized sheei sample having a
30 thickness of 2 mm and a sample for the compression set test, and physical properties
such as the tensile strength, the elongation at break and the normal-state hardness,
the heat resistance and the compression set were evaluated. Test methods for the
respective tests are as follows.
RUBBER PHYSICAL PROPERTIES TEST
35 (1) Tensile strength, elongation at break
Measured in accordance with JIS K6251.
(2) Normal-state hardness
Measured in accordance with JIS K6253 using a durometer.
(3) Heat resistance
40 A sample of which the normal-state hardness was measured, was left to stand
in a gear oven at 140°C for 10 days in accordance with JIS K6257, and then the
normal-state hardness was measured again to calculate the change in harness of the
sample. The smaller the absolute value of the change in harness, the better the heat
resistance.
45 (4) Compression set
Measured in accordance with JIS K6282 (test conditions: left to stand in a gear
oven at 120°C for 70 hours). The smaller this value (%), the higher the restoring force
when compressed for a long period of time.
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acid Zn® MyO Et Hy(Tebles Hiangradhe xanthogen- modlfled chloroprene rubber is DCR-66
manufactured by Denki Kagaku Kogyo Kabushiki Kaisha, the mercaptan-modified
chioroprene rubber is DCR-36 manufactured by Denki Kagaku Kogyo Kabushiki
Kaisha, and the sulfur-modified chloroprene rubber is DCR-40A manufactured by
Denki Kagaku Kogyo Kabushiki Kaisha.
10 The carbon black (MT} is Thermax N-990 (number average panticle size: 450
nm, DBP oil absorption: 44 ml/100 g) manufactured by Cancarb, the carbon black (FT)
is Asahi Thermal FT (number average particle size: 80 nm, DBP oil absorption: 28
ml/100 g) manufactured by Asahi Carbon Co., Lid., the carbon black (HAF) is SEAST 3
{number average particle size: 28 nm, DBP oil absorption: 101 mi/100 g) manufactured
15 by TOKAI CARBON CQ., LTD., the carbon black (SRF) is SEAST S (number average
particle size: 66 nm, DBP oil absoyption: 68 ml/100 g} manufactured by TOKAI
CARBON CO., LTD., the carbon black (FEF} is SEAST SO (number average particle
size: 43 nm, DBP oil absorption: 115 ml/100 g) manufactured by TOKAI CARBON CO.,
LTD., and the carbon black (MAF) is SEAST 116 (number average particle size: 38 nm,
20 DBP oil absorption: 133 ml/100 g) manufactured by TOKAI CARBON CQ., LTD.
The plasticizer is VULKANOL OT (ether/thioether plasticizer) manufactured by
LANXESS.
As other compounds, commercially available products were used.
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enzy
MyO Et hyl 2a ﬁéé}ur eﬂ} rﬁ%%raggi ﬁ'mE rﬁ §{3§ %Sﬁéﬁlgcsﬁ%&; asthe
VOLKANGL : atig AR e by tﬂe gerﬁa?ﬁ? %ﬁx eifeiensn
condi t i onsat'%’%gée W'Eh"&érnfﬁ%ttcﬁBW raﬂgqe
st rengtsh (ivPehich an imidazole compound is contalned the durability was high such that the
number at break of tension fatigue was 1,000,000 or more.

INDUSTRIAL APPLICABILITY
A vulcanized rubber obtainable from the chloroprene rubber composition of the
10 present invention is excellent in heat resistance without impairing mechanical
properties, the compression set and the tension fatigue, and is industrially highly useful
as a material of a rubber member for an automobile, a hose, a rubber molded article
and a rubber vibration insulator.

15 The entire disclosure of Japanese Patent Application No. 2007-238945 filed on
September 14, 2007 including specification, claims and summary is incorporated
herein by reference in its entirety.
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