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ABSTRACT

A polyurethaneurea elastomer obtained by reacting a
polyisocyanate component obtained by reacting 1,5-
naphthalene diisocyanate with a polyol, with an amine

component consisting essentially of an amine compound of

the formula (1):

wObge

wherein R is a bivalent polyalkylene polyether or

polyalkylene polyester having an average molecular welight

of at least 200, which may contain unsaturated bonds in

the polyalkylene.
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Our Ref.: IR-62

POLYURETHANEUREA ELASTOMER

The present 1nvention relates to a polyurethaneurea
elastomer excellent in impact resilience and flexural
properties, which is useful for industrial rolls, belts,
blankets or industrial parts.

Heretofore, it is known to obtain a polyurethaneurea
elastomer by using the same amine compound of the formula
(1) as used in the present invention and a prepolymer and
4,4'-diphenylmethane diisocyanate (Japanese Unexamined
Patent Publication No. 292317/1990).

However, the polyurethaneurea elastomer obtained by
this method was poor in the impact resilience and
flexural properties although it had good static
properties, and it was not fully satisfactory for the

intended use for industrial rolls, belts, blankets or

industrial parts.
It 1s an object of the present invention to provide a
polyurethaneurea elastomer having excellent dynamic

properties such as impact resilience and flexural

properties while maintaining good static properties.
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The present inventors have conducted extensive

researches to obtain a polyurethaneurea elastomer having
excellent dynamic properties such as impact resilience
and flexural properties while maintaining good static
5 properties. As a result, i1t has been unexpectedly found
that a polyurethaneurea elastomer obtained by reacting a
polylisocyanate component obtained by reacting 1,5-
naphthalene diisocyanate (hereinafter sometimes referred
to as NDI) with a polyol, with an amine component
10 consisting essentially of an amine compound of the
following formula (1), has good static properties and yet
has excellent impact resilience and flexural properties.
Further, a polyurethaneurea elastomer obtained by
using in the above reaction an amine component having an
15 aromatic diamine mixed to the amine compound of the
formula (1), has excellent properties with the hardness
and tensile strength further improved.
The present invention has been accomplished on the

basis of these discoveries.

20 Thus, the present invention provides a
polyurethaneurea elastomer obtained by reacting a
polylsocyanate component obtained by reacting 1,5-
naphthalene diisocyanate with a polyol, with an amine

component consisting essentially of an amine compound of

25 the formula (1):
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HN@ }— (1)

wherelin R 1s a bivalent polyalkylene polyether or

polyalkylene polyester having an average molecular weight
of at least 200, which may contain unsaturated bonds in

the polyalkylene.

The present invention also provides a
polyurethaneurea elastomer obtained by reacting a
polyisocyanate component obtained by reacting 1,5-
naphthalene diisocyanate with a polyol, with an amine
component consisting essentially of the amine compound of
the formula (l) and an aromatic diamine mixed to the
amine compound. The proportion of the aromatic diamine
mixed is at most 100% by weight, -based on the amine
compound of the formula (1).

The polyurethaneurea elastomer of the present
invention has excellent dynamic properties such as impact
resilience and flexural properties while maintaining good
static properties. By virtue of such excellent
propertles, it is most suitable for use as industrial
rolls, belts, blankets or industrial parts which are
required to have high levels of dynamic properties such
as 1mpact resilience and flexural properties, and it is
capable of solving the problems inherent to the

conventional polyurethaneurea elastomer used for such

purposes.
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Now, the present invention will be described in
further detail with reference to the preferred
embodiments.

The polyurethaneurea elastomer of the present
invention can be produced by the following method.
Namely, an amine component consisting essentially of an
amine compound of the formula (1) alone, or such an amine
compound and a predetermined amount of an aromatic
diamine mixed thereto, is heated and completely
dissolved. Then, this amine component is thoroughly
defoamed under a reduced pressure of from 10 to 20 mmHg
and cooled to room temperature. Then, it is added to a
predetermined polyisocyanate component maintained at a
temperature of from 70 to 120°C, preferably from 80 to
90°C, and the mixture is thoroughly mixed and defoamed.
Then, the mixture is injected into a mold preheated to a
temperature of from 80 to 120°C and cured at that
temperature for a few tens minutes. Then, the molded
product is taken out from the mold and subjected to post
curing in an oven set at a temperature of from 100 to

150°C. It is further aged at room temperature for about

one week to obtain the desired polyurethaneurea

elastomer.
The amine compound of the formula (1) to be used as
the amine component in the production of a

polyurethaneurea elastomer of the present invention may,

for example, be polyethylene glycol bis(4-
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aminobenzoate), polytetramethylene glycol bis(4-
aminobenzoate), polypropylene glycol bis(4-
aminobenzoate), poly(oxyethylene-propylene Jglycol
bis(4-aminobenzoate), polybutylene" glycol bis(4-

5 aminobenzoate), polyethylene adipate bis(4-
aminobenzoate), polybutylene adipate bis(4-aminobenzoate)
or polypropylene adipate bis(4-aminobenzoate).

The average molecular weight of the polyalkylene
polyether moiety or polyalkylene polyester moiety at the
10 central portion of such a compound (the structure of the
moiety represented by R in the formula (1)) is always
at least 200.
In the production of a polyurethaneurea elastomer of
the present invention, a starting material having an
15 aromatic diamine mixed to the amine compound of the
formula (1) can be used as the amine component. The
aromatic diamine to be mixed may have an optional
substituent such as a halogen atom, an alkyl group, a
trifluoromethyl group or an alkoxycarbonyl group
20 1introduced into its aromatic ring. ‘
Examples of such an aromatic diamine include

diaminodiphenylmethane type aromatic diamines of the

formula (2):

xXn Y'm
25 @CH«Z@ (2)
H,N NH,

wherein each of X and Y which are independent of each
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other, is a halogen atom, an alkyl group which may be
branched, a trifluoromethyl group, an alkoxycarbonyl
group or a hydrogen atom, and each of n and m which are
independent of each other, is an integer of from 1 to 4,
provided that when n and/or m is at least 2, a plurality
of X and/or Y which are independent of one another, may

be the same or different, such as 4,4"'-

methylenebisaniline, 4,4'-methylenebis(2-chlorocaniline),
4,4'-methylenebis(2,3-dichloroaniline) (TCDAM), 4,4'-
methylenebis(2,5-dichloroaniline), 4,4'-methylenebis{2-
methylaniline), 4,4'—-methylenebis(2-ethylaniline), 4,4"'-
methylenebis(2-~isopropylaniline), 4,4'-methylenebis(2,6-
dimethylaniline), 4,4'-methylenebis(2,6-diethylaniline),
4,4'-methylenebis(2-ethyl-6-methylaniline), 4,4'-
methylénebis(2~chloro-6—methylaniline), 4,4'-
methylenebis(2~ch16ro~6*ethylaniliné), 4,4~
methylenebis(3-chloro-2,6-diethylaniline), 4,4"'-
methylenebis(2—-trifluoromethylaniline) and 4,4"'-
methylenebis(2-methoxycarbonylaniline), and aminobenzoate

type aromatic diamines of the formulas (3) and (4):

Xn / \ Ym

wherein A is a group of the formula -CO-0-(CH,).-0-CO- or

-CO-(OCH,CH, ) ;-0-CO- wherein 1 is an integer of from 1 to
4, and X, ¥, n and m are as defined above, provided that

when n and/or m is at least 2, a plurality of X and/or ¥
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which are independent of one another, may be the same or
different,
(HN)
COOR' _ (4)
XN’ |

wherein R' is a lower alkyl group which may be branched,
n' 1s an integer of from 1 to 3, and X is as defined
above, such as 1,3-propanediolbis(4—-aminobenzoate), 1,4~
butanediolbis({4-aminobenzoate), diethylene glycol bis(4-
aminobenzoate); triethylene glycol bis(4—-aminobenzoate),
isopropyl 4-chloro-3,5-diaminobenzoate and isobutyl 4-
chloro-3,5-diaminobenzoate.

These aromatic diamines may be used alone or in

combination as a mixture of two or more of them.

In a case where the aromatic diamine is used in

combination with the amine compound of the formula (1) as

the amine component in the production of a
polyurethaneurea elastomer of the present invention, the
mixing ratio of the aromatic diamine varies depending
upon the desired physical préperties and operation
efficiency. However, it is usually at most 50% by weight
in the amine component (a mixture of the amine compound
of the formula (1) and the aromatic diamine), i.e. the

aromatic diamine being at most 100% by weight relative to
the amine compound of the formula (1), preferably at most
30% by weight in the amine component, i.e. the aromatic

diamine being at most 42.9% by weight relative to the
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amine compound of the formula (1).

If the aromatic diamine exceeds 50% by weight in the
amine component, the mixed solution of the amine compound
of the formula (1) and the aromatic diamine tends to be
hardly maintained in a liquid state, or even if it can be
maintained in a liquid state, the solution tends to be
highly viscous, whereby handling and molding operation
tend to be difficult, and the pot life during the molding
tends to be short and it tends to be difficult to obtain
a molded product.

The polyisocyanate component to be used for the
production of a polyurethaneurea elastomer of the present
invention may, for example, be a reaction product having
isocyanate groups at both terminals and having the chain
extended by urethane bonds, which is obtained by reacting
l,5-naphthalene diisocyanate (NDI) with‘a predetermined

amount of a polyol of the formula (5):

(HO»»— R (5)

wherein R is as defined above.

Here, specific examples of the polyol compound of the
formula (5) include aliphatic polyester glycols obtained
by condensing an aliphatic glycol with a dicarboxylic
acid for chain extension, such as polyethylene adipate,
polybutylene adipate and polypropylene adipate,

polyalkylene ether glycols obtained by ring—opening
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polymerization of ethylene oxide, propylene oxide,
tetrahydrofuran, etc., such as polyethylene 'glycol,
polypropylene glycol and polytetramethylene
glycol, polyester glycols obtained by ring-opening
polymerization of e-caprolactone, polyol compounds
obtained by hydroxylating the terminal groups of
polybutadiene, polyol compounds obtained by
copolymerizing a copolymer of at least two alkylene
oxides with at least two glycols and dicarboxylic acids,
and long chain diols such as a mixture of aromatic
glycols.

The proportions of the 1l,5-naphthalene diisocyanate
and the polyol of the formula (5) in the polyisocyanate
component used for the production of a polyurethaneurea
elastomer of the present invention are usually such that
the molar ratio of isocyanate groups (-NCO) to hydroxyl
groups (-OH) i.e. -NCO/-OH is from 1.1 to 5.0, preferably
from 2.8 to 4.3.

Further, the mixing ratio of the amine component to
the isocyanate component for the production of a
polyurethaneurea elastomer of the present invention is
usually such that the molar ratio of isocyanate groups (-
NCO) to amino groups (-NH,) i.e. -NCO/-NH, (NCO index) is
from 0.9 to 1.5, preferably from 1.0 to 1.3.

To the polyurethaneurea elastomer of the present
invention, additives commonly used for a polyurethane

elastomer, such as an antioxidant, an ultraviolet
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absorber, a coloring-preventive agent, a hydrolysis-
preventing agent, antifungul agent, a flame retardant, a
colorant and a bulking agent, may be incorporated as the
case requires.

The amine compound of the formula (1) to be used for
the production of é polyurethanéureé elastomer of the
present invention can be prepared, for example, by the
methods disclosed in Japanese Examined Patent Publication
No. 32641/1985 and Japanese Unexamined Patent Publication
No. 135514/1981.

Namely, the amine compound of the formula (1) can be
prepared by reacting a polyol compound of the formula (5)
with two egquivalent of p-nitrobenzoyl chioride in the
presence of a hydrochloric acid-removing agent, and the
obtained nitro compound 1is reduced by a usual method.

Otherwise, the amine compound of the formula (1) can
be prepared by an ester exchange reaction of two
equivalents of an alkyl p—aminobenzoate with a polyol
compound of the formula (5). In thls reaction, an amino
benzoic acid and an aliphatié polyol compound can be used
instead of the alkyl aminobenzoate.

In such a reaction to obtain the amine compound of
the formula (1), hydroxyl groups may sometimes partially
remain at the terminals depending upon the reaction
conditions or a change in the molar ratio of the starting
materials, but such a product may be used as it 1is,

without creating any particular problem.
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The polyurethaneurea elastomer of the present
invention has excellent dynamic properties such as impact
resilience and flexural properties while maintaining good
static properties and can be readily produced by reacting
a polyisocyanate component obtained by reacting 1,5-
naphthalene diisocyanate with the polyol, with an amine
component consisting essentially of an amine compound of
the formula (1) alone, or such an amine compound and an
aromatic diamine mixed thereto.

By virtue of the excellent properties, the
polyurethaneurea elastomer of the present invention 1is
most suiltable for e.g. industrial rolls, belts, blankets
or industrial parts which are required to have high
levels of the dynamic properties such as impact

resilience and flexural properties, and it solves the

problems 1nherent to the conventional polyurethaneurea
elastomer used for such purposes.

Now, the present invention will be described in
further detaill with reference to Examples. However, it
should be understood that the present invention is by no
means restricted by such specific Examples.

Firstly, preparation of the amine compound of the
formula (1) will be described.

PREPARATION EXAMPLE 1

Into a 5 ¢ four—necked flask equipped with a

thermometer, a condenser, a dropping funnel and a

stirrer, 970 g (1.0 mol) of a polytetramethylene ether
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glycol having an average molecular welght of 970, 242.5 ¢
(2.4 mol) of triethylamine and 1 ¢ of toluene were
charged to obtain a reaction solution. On the other
hand, 390 g (2.1 mol) of p-nitrobenzoyl chloride was
dissolved in 1 ¢ of toluene to obtain a dropping
solution. The above reaction solution was heated to a
temperature of from 40 to 50°C under stirring, and the
dropping solution prepared as dgscribed above, was
dropwise added thereto over a period of one hour. After
completion of the dropwise addition, the reaction
solution was heated, and an aging reaction was conducted
under reflux for 1.5 hours. The reaction solution was
left to cool and then filtered to remove precipitated
triethylamine hydrochloride. The filtrate was washed

with a 5% potassium carbonate aqueous solution and water

and then concentrated under reduced pressure to obtain a
dinitro intermediate as a yellow transparent viscous
ligquid. The amount was 1217.5 g, and the yield was
96.0%.

Then, into a 10¢ four-necked flask equipped with a
thermometer, a condenser, a dropping funnel and a
stirrer, 614 g (11.0 mol) of iron powder, 30 g of acetic
acid, 2.5 ¢ of toluene and 1 ¢ of water were charged. On
the other hand, the dinitro intermediate obtained by the
above reaction was dissolved in 1 ¢ of toluene to obtain
a dropping solution. This dropping solution was dropwise

added over a period of 1.5 hours while the reaction
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solution was heated by an o0l1l bath and refluxed under
stirring. After completion of the dropwise addition, the
mixture was aged at the same temperature for 5 hours to
complete the reaction. To the reaction mixture thus
obtained, sodium hydrogencarbonate was added to
neutralize acetic acid, and the mixture was filtered
while it was still hot, to remove the iron sludge.
Further, water was separated by liquid separation. The
obtained organic layer was washed with water and then
concentrated under reduced pressure to obtain the desired
polytetramethylene glycol bis(4-aminobenzoate).

The desired product was a pale yellowish brown
transparent viscous liquid, and the amount was 1078.7 g
and the vield was 93.0%. Further, the amine value was
89.0 KOHmg/g, and the OH value was 2.3 KOHmg/g.
PREPARATION EXAMPLE 2

Into a 1 ¢ four—-necked flask equipped with a
thermometer, a water separator having a condenser and a
stirrer, 194 g (0.2 mol) of a polytetramethylene ether
glycol having an average molecular weight of 970, 65.9 g
(0.4 mol) of ethyl p-aminobenzoate and 0.018 g of
tetrabutyl titanate were charged to obtain a reaction
solution. The reaction solution was heated to 200°C
under stirring in a nitrogen ‘stream to distill off ethyl
alcohol. The distilled ethyl alcohol was 82% of the
theoretical amount. Further, the temperature was raised

to 215°C, and aging was conducted for 2 hours. Then,
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non-reacted ethyl p-aminobenzoate was distilled off under
reduced pressure to obtain the desired polytetramethylene
glycol bis(4-aminobenzoate).

The desired product was a brown viscous liquid, and
the amount was 224.7 g and the yield was 93.0%. Further,
the amine value was 8l1.4 KOHmg/g, and the OH value was
14.5 KOHmg/g.

Now, the present invention will be described in

further detail with reference to Examples and Comparative

Examples.

EXAMPLE 1

Into a 500 m¢ separable flask equipped with a
thermometer and a stirrer, 100 parts by weight of a

polytetramethylene ether glycol having an average

molecular weight of 1942 was charged and heated to 120°C
under stirring, and water was removed under reduced
pressure of 5 mmHg for one hour. Then, it was cooled to
100°C. While blowing nitrogen into it, 30 parts by
weight of 1,5-naphthalene diisocyanate was charged, and
the mixture was reacted at 125°C for about 20 minutes.
Then, the mixture was cooled to 90°C and defoamed. The
NCO content of the obtained polyisocyanate component was
5.9% by weight.

To the polyisocyanate component cooled to 90°C, 109.6
parts by weight of the polytetramethylene ether glycol
bis(4-aminobenzoate) at room temperature obtained in

Preparation Example 1 was added, followed by defoaming.
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This mixture was injected into a casting mold
preliminarily heated to a temperature of 100°C and cured
for 15 minutes. Then, the molded product was taken out
from the mold and subjected to post curing for 8 hours in
a forcibly air-circulating oven set at a temperature of
120°C and then aged at room temperature for one week to
obtain a polyurethaneurea elastomer. The production
conditions of the polyurethaneurea elastomer thus

obtained and the physical properties of the obtained
polyurethaneurea elastomer are shown in Table 1.

The physical properties were measured in accordance
with JIS K6301.

Further, the De Mattia flex property was measured by
bending a notched specimen and represented by the number

of bending cycles when cracking reached 100%.

EXAMPLE 2

Using the polytetramethylene ether glycol bis(4-
aminobenzoate) obtained in Preparation Example 2, a
polyurethaneurea elastomer was prepared in the same
manner as in Example 1.

The production conditions of the polyurethaneurea
elastomer thus obtained and the physical properties of
the obtained polyurethaneurea elastomer are shown in
Table 1.

EXAMPLE 3
Using an amine component obtained by mixing 8.0 parts

by weight of 4,4'-methylenebis(2-chloroaniline) to 71.9
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parts by weight of the polytetramethylene glycol
bis(4-aminobenzoate) obtained in Preparation Example 1, a
polyurethaneurea elastomer was prepared in the same
manner as 1in Example 1.

5 The production conditions of the polyurethaneurea
elastomer thus obtained and the physical properties of
the obtained polyurethaneurea elastomer are shown in
Table 1.

EXAMPLE 4
10 Using a poly(3-methylpentamethylene)glycol adipate
having an average molecular weight of 1941, a

polyurethaneurea elastomer was prepared in the same

manner as in Example 1.

The production conditions of the polyurethaneurea
15 elastomer thus obtained and the physical properties of
the obtained polyurethaneurea elastomer are shown in
Table 1.

COMPARATIVE EXAMPLE 1

Into a 500 m¢ separable flask equipped with a
20 thermometer and a stirrer, 100 parts by weight of a
polytetramethylene ether glycol having an average
molecular weight of 970 was charged and heated to 70°C
under stirring while blowing nitrogen thereinto. Then,
51.6 parts by weight of 4,4'-diphenylmethane diisocyanate
25 (MDI) was charged, and the mixture was reacted for 2
hours and defoamed. The NCO content in the

polyisocyanate component thus obtained was 5.3% by
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weight. Then, 37.9 parts by weight of liquid MDI (MDI
was liquefied by partially carbodiimide-modifiying MDI)
was mixed thereto at room temperature to obtain a
polyisocyanate component.

To this polyisocyanate component, an amine component
obtained by mixing 23.7 parts of 4,4'-methylenebis(2-
chloroaniline) to 157.9 parts by weight of the
polytetramethylene ether glycol bis(4-aminobenzoate)
obtained in Preparation Example 1 at room temperature,
was mixed, followed by defoaming. Then, the mixture was
injected into a casting mold preliminarily heated to
100°C and cured for 15 minutes. The molded product was
removed from the mold and then subjected to post curing
for 4 hours 1n a forcibly air-circulating oven set at
150°C and then aged at room temperature for one week to
obtain a polyurethaneurea elastomer.

The production conditions of the polyurethaneurea
elastomer thus obtained and the physical properties of

the obtained polyurethaneurea elastomer are shown in

Table 1.
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CLAIMS:

1. A polyurethaneurea elastomer obtained by reacting
a polyisocyanate component obtalned by reacting 1,5-
naphthalene diisocyanate with a polyol, with an amine

component consisting essentially of an amine compound of the

]
2

wherein R 18 a bivalent polvalkylene polyether or

formula (1):

polyalkylene polyester having an average molecular weight of
at least 200, which has a saturated or unsaturated

polyalkylene moiety.

2 . A polyurethaneurea elastomer obtained by reacting
a polyisocyanate component obtained by reacting 1,5-
naphthalene diisocyanate with a polyol, with an amine
component consisting essentially of an amine compound of the

formula (1) :

0

g |
2

N

wherein R 18 a bivalent polvyvalkylene polyether or
polyalkylene polyester having an average molecular weight of
at least 200, which has a saturated or unsaturated
polyalkylene moiety, and an aromatic diamine mixed with the

amine compound of the formula (1),

wherein the aromatic diamline mixed 1s contained in
an amount of at most 50% by weight based on the amine

component.
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3. The polyurethaneurea elastomer according to claim
2, wherein the aromatic diamine 1s at least one aromatic

diamine selected from the group consisting of

diaminodlphenylmethane-type aromatic diamines of the formula

Xn Ym
el
H5N NH;

wherein each of X and Y which are independent of each other,

(2) :

is a halogen atom, a straight or branched alkyl group, a
trifluoromethyl group, an alkoxycarbonyl group or a hydrogen
atom, and n and m are each independent, an integer of from 1

to 4, and aminobenzoate type aromatic diamines of the

formulas (3) and (4) :

wherein A 1s a group of the formula -CO-0-(CH;)i-0-CO- or
-CO- (OCH,CH,) ;-O-CO- wherein i1 is an integer of from 1 to 4,

and X, Y, n and m are as defined above,

(HaN) »
E§i:j>"—C00R' (4)
Xn'

wherein R’ 1s a straight or branched lower alkyl group, n’

is an integer of from 1 to 3, and X 1s as defined above.

4 The polyurethaneurea elastomer according to
claim 2, wherein the aromatic diamine 1s at least one
aromatic diamine selected from the group consisting of 4,4’ -
methylenebisaniline, 4,4’-methylenebis(2-chloroaniline),

4,4’ -methylenebis(2,3-dichloroaniline), 4,4'-
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methylenebis(2,5-dichloroaniline), 4,4’'-methylenebis(2-
methylaniline), 4,4’ -methylenebis(2-ethylaniline), 4,4’-
methylenebis(2-isopropylaniline), 4,4'-methylenebis (2, 6-
dimethylaniline), 4,4’ -methylenebis(2,6-diethylaniline),
4,4' -methylenebis(2-ethyl-6-methylaniline), 4,4’ -
methylenebis (2-chloro-6-methylaniline), 4,4’-methylenebis(2-
chloro-6-ehtylaniline), 4,4’ -methylenebis(3-chloro-2,6-
diethylaniline), 4,4’ -methylenebis(2-
trifluoromethylaniline), 4,4’'-methylenebis(2-
methoxycarbonylaniline), 1,3-propanediolbis(4-
aminobenzoate), 1,4-butanediolbis(4-aminobenzoate),
diethylene glycol bis(4-aminobenzoate), triethylene glycol

bis (4-aminobenzoate), 1isopropyl 4-chloro-3,5-diaminobenzoate

and isobutyl 4-chloro-3,5-diaminobenzoate.

5. The polyurethaneurea elastomer according to claim

1, 2, 3 or 4, wherein the polyol is a polyol compound of the

formula (5) :

(HO)—R (5)

wherein R 18 a bivalent polyalkylene polyether or
polyalkylene polyester having an average molecular weight of
at least 200, which has a saturated or unsaturated

polyalkylene moiety.

6. The polyurethaneurea elastomer according to claim
1, 2, 3 or 4, wherein the polyol 1s at least one polyol
compound selected from the group consisting of aliphatic
polyester glycols obtained by condensing an aliphatic glycol
with a dicarboxylic acid for chain extension, polyalkylene
glycols obtained by ring-opening polymerization of a
polvalkylene oxide or polyalkylene intramolecular ether,
polyester glycols obtained by ring-opening polymerization of
e -caprolactone, polyol compounds obtained by hydroxylating

terminal groups of a polybutadiene, polyol compounds
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obtained by copolymerizing a copolymer of at least two
alkylene oxides with at least two glycols and dicarboxylic

acids, and mixtures of aromatic glycols.

7. The polyurethaneurea elastomer according to

claim 1, 2, 3 or 4, wherein the polyol 1s polytetramethylene

glycol.

8. The polyurethaneurea elastomer according to any

one of claims 1 to 7, wherein the polyisocyanate component
has isocyanate groups at both terminals and 1s obtained by
reacting 1,5-naphthalene diisocyanate with the polyol at a

molar ratio of isocyanate groups to hydroxyl groups of from

1.1 to 5.0.

9. The polyurethaneurea elastomer according to any
one of claims 1 to 8, which is obtained by reacting the
polyisocyanate component with the amine component at a molar

ratio of isocyanate groups to amino groups of from 0.9 to

1.5.

10. The polyurethaneurea elastomer according to any

one of claims 1 to 9, wherein the amine compound of the

formula (1) is polytetramethylene glycol bis(4-
aminobenzoate) in which the polytetramethylene glycol moiety

has an average molecular weight of at least 200 and not more

than 970.

11. An industrial roll, belt or blanket formed of the

polyurethaneurea elastomer as defined in any one of claims 1

to 10.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS



(1)



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - abstract drawing

