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4 Claims.

This invention relates to a wear and heat
resisting composition comprising polymerized
chloroprene and heat resistant fibers, particularly
asbestos fibers, and to a method of making the

§ same.

It is an object of the invention to provide a
compact, impervious wear and heat resisting com-
position adapted for use as packing or friction
material, the softening of which on exposure to

10 moderately elevated temperatures is minimized by
a compensating change occurring in the compo-
sition. A further object is to provide a composi=
tion in which a heat resistant, incompletely poly-
merized binder is intimately associated with and

15 impregnated into interstices within or between
reenforcing fibers and is then polymerized.

A preferred embodiment of the invention is il-
lustrated in the drawing in which:

Fig. 1 shows a perspective view of a preferred

20 product in the form of 8 sheet; and

Fig, 2 shows & cross sectional view of a device
for mixing and roughly shaping a composition,
of preferred type, into a sheet,

In the flgures like reference characters denote

25 like parts.

The product contains fibers | that are heat re-
sistant and consist suitably of rock wool or as-
bestos. The fibers are dispersed throughout the
binder material 2. In the article illustrated, the

80 dispersion is such that the average composition
of the material is approximately the same from
face to face or throughout.

A binder that has been found to give unique
properties when in intimate association with dis-

35 persed chrysotile asbestos fibers, is incompletely
polymerized chloro-2-butadiene-1,3, of the form-

ula, CH2:CClL.CH:CH2, herein referred to as’

chloroprene, and made as described by Carothers
and others in the Journal of the American Chem-
40 ical Society, vol. 53, pages 4203-6, 1931, In the
incompletely polymerized state in which it is
initially used, the binder has a consistency ap-
proximating that of raw rubber.
The composition may comprise also filling mate-
45 rials, particularly pulverulent fillers, say of type
used in rubber -compounds, and particularly
magnesium oxide, ’
The flbers and binding material, after being
made into a plastic mixture 3, may be banked
860 between the two rolls of the device illustrated in
section in Fig. 2 and known as a sheeter. This
device or machine consists of a roll 4, that is pro-
vided with steam heat admitted to the interior
through the inlet 7 and a smaller roll 5 that is
85 provided with cooling means, such as means for

(CL 106—22)

admitting cold water through the inlet 8 and
circulating it within the roll. These rolls are
equipped to be rotated in such manner as to force
or draw the mixture 3 through the slit or orifice
6 between the two rolls. Also, there is equip-
ment not shown in the figure, for spacing the
two rolls at selected distances from each other
and for increasing the spacing as the sheeting
operation proceeds. ‘

A method of making the improved composi-
tion of the present invention comprises making
an intimate mixture of asbestos fibers or the like
with chloroprene binder, shaping the mixture and
subjecting the shaped mixture to a hardening
operation such as maintaining it for some time
at an elevated temperature to produce further
polymerization and hardening of the binder. In
order to obtain products of desired impervious-
ness, strength, compactness and wear resistance,
it is desirable that the composition, before the
sald polymerization of the binder therein, should
be subjected to a compressing and densifying op-
eration to unite the binder and asbestos fibers and
to force the binder within any interstices asso-
clated with the fibers. In this connection it
should be understood that macroscopic asbestos
fibers are unusual in consisting individually of
sheaves of smaller elongated forms or erystals,
In the commercial fibers, these sheaves may be
partly opened in such manner that the chloro-
prene binder may be forced by pressure within
openings between the individual elongated forms
as well as between the composite fibers.

Pulverulent filler materials, if used, are incor-
porated before the shaping of the mixture. For
convenience in manufacturing and/or to increase
the pliability or yieldable character of the fin-
ished product, there may be used a softener or
solvent for the chloroprene binder. Thus, there
may be used a small amount of benzol or other
volatile solvent for chloroprene, which solvent,
after the mixture of the various materials is
made sufficiently intimate, is removed by vola-
tilization. - Or, there may be used, either alone
or in addition to a volatile solvent, a substantially
non-volatile softener for the chloroprene. Thus,
there may be used a small amount of so-called
plasticizer, say approximately 4 to 8% of the
weight of the chloroprene binder. ‘The plasticizer
should be a latent solvent or softener for the
chloroprene and may comprise pine oil, dibuty?
phthalate, or the like. In general, the proportion
of plasticizer used may be less, the greater the

- activity of the plasticizer as a solvent or soften-
ing agent for the chloroprene,
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The method of making the compositions of the
present invention are illustrated in greater de-
tail in the following specific examples which are
each g modification of the general method.

Example ¥

Chloro-2-butadiene-1,3 is incompletely poly-
merized, say, as described in the said publication
by Carothers and others. The product is treat-
ed with sufficient benzol to form a solution into
which asbestos fibers may be mixed to form a
thick plastic. The asbestos fibers, suitably in
the proportion of 3 to 5 times the weight of the
chloroprene, are then mixed in and the resulting
mixture is shaped roughly into & sheet, the benzol
is evaporated therefrom, and the sheet is sub-
jected to strong compression and final shaping,
say, between rolls in a rubber calendering ma-
chine. The shaped mass is then subjected to an
elevated temperature, as, for example, to a tem-
perature above 100° C., to polymerize further
the chloroprene and develop the desired degree
of hardness, wear resistance, and/or firictional
characteristics.

Example II

A chloroprene mixture is made on conventional
rubber mixing rolls or mill, from plasticized chlo~
roprene and pulverulent filler materials such as
the {ollowing:

Material Parts by
Plasticized chloroprene (type “A’ duprene)..._....._. 22.1
Magnesium oxide 6.8
Zinc oxide. . e cmmmma——- 6.8
Gas black pigment_______ ... 1.1
Anti-oxidant (such as an acetaldol and alphanaph-
thylamine condensation produet) - __ comeeocaamaoo 0.2

The compound so made on the mill is then
treated with sufficient benzol to give a thin ce-
ment, into which there are stirred 63 parts of
moderately short “Canadian asbestos” (chryso-
tile) fibers. The product is & plastic mass. The
plastic mass is then treated to remove the benzol,
by volatilization, and shaped between the rollers
of a rubber calendering machine. The shaped
mass is then subjected to an elevated tempera-
ture to cause further polymerization of the chlo-
roprene, as, for example, to a temperature of
approximately 130 to 150° C., for approximately
one-half hour. A sheet of ¥ inch thickness so
made has been found to have a specific gravity
of 2.0 and to be very useful as packing material.
In comparison with sheet packing made with
rubber as a binder, the improved article has out-
standing merit. For example, exposure of the
rubber packing to contact with hot oil for 70

‘hours at 300° F. decreased the tensile strength

of the packing, when measured at ordinary tem-
peratures, by approximately 43%. In a com-
parable test, the tensile strength of the chloro-
prene composition was decreased less than 1%.
In a more severe test, samples of the two types of
article were exposed to hot oil for 70 hours at
500° P, This test so softened the rubber compo-
sition that it had practically no strength and was
actually sticky, after being cooled to ordinary
temperature for the purpose of testing. On the
other hand, such severse treatment not only failed
to decrease the strength of the chloroprene com-
position, but actually increased it by approxi-
mately 65%, presumably by increasing substan-
tially the degree of polymerization of the chloro-
prene in such manner as to minimize the soften-
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ing effect of the elevated temperature. Also, the
chloroprene product that had been treated sat
500° F. and then cooled fer testing, was very
much harder and stiffer than the original prod-
uct but was still flexible,

Example IIX

A selected quantity of plasticized, incompletely
polymerized chloro - 2 - butadiene-1,3 (chloro-
prene) is broken down on a& rubber mill, the roils
of which are moderately warm, until plastic. A
quentity of magnesium oxide equivalent to 10%
of the weight of chloroprene is thoroughly milled
into the batch, followed by other ingredients such
as zinc oxide, carbon black, whiting and similar
rubber compounding ingredients selected for de-
sired effect on the finished product. When thor-
oughly mixed, the batch is sheeted out.and placed
in a rubber cement churn containing the re-~
quired amount of benzol. The churn is operated
until the batch is reduced to a thin cement. As-
bestos fibers which have been well opened up
are now blown slowly in the liquid cement and
the mixture thoroughly worked until the fibers
are completely coated and interstices impreg-
nated with the cement compound. Due to ab-
sorption of the cement by the fibers, the mass
becomes a plastic dough and in this form is
banked between two horizontal steel rolls 4 and
8, Fig. 2, running at even surface speed. The
roll § is heated to approximately 200° F. the sur-
face of which, coming in contact with the fibrous
cement dough, causes a rapid, local evaporation
of the benzol solvent. As the excess of solvent
is volatilized from the surface of the dough adja-
cent to the hot surface of the roll, the tackiness
increases, causing strong adhesion of the coated
fibers to the surface of the hot roll and forming
& continuous film. Due to the slow separation of
the two rolls at their tangent, to increase grad-
ualy the width of the orifice §, the film forma-
tion is continuous and may be continued until a
tough resilient sheet of predetermined thickness,
say 1/64 to 3 inch is formed. This sheet or
shaped mass is then cut from the hot roll on
which it has been formed and polymerized by
heat, preferably in a hydraulic press to establish
the exact shape desired, after which it may be
cut into strips or gaskets of required size for
service.

The proportions and kind of ingredients used
in making this product may be the same as de-
scribed under Example II.

It is not necessary to the invention to explain
the excellent results obtained. Xowever, cer-
tain features are of interest.

During the sheeting operation described un-
der Example III, in which the compound is drawn
or forced through the orifice, in the form of &
thin sheet, there is not only penetration of the
binder, but also an orientation of the fibers into
2 predominantly parallel relationship. A sub-
stantial proportion of the fibers assume a posi-
tion with their longest dimension more or less
parallel to the direction of movement of the sheet
through the orifice. This orientation causes the
asbestos fibers to lie flatwise in the finished sheet
and thus produces a product of less porous, more
dense, and more resilient surface than would be
the case if a large proportion of all the fibers
terminated on the surface of the sheet.

It will be understood that the proportions of
materials may be varied within wide limits to give
specific compositions or properties that may be
desired. Thus, a higher or lower proportion of the
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chloroprene may be used. Generally, a high pro-
portion of the material favors impermeability
and higher density of the product. Also, there
may be used other materials that are convention-
al in the packing and frictional materials in-
dustry, including, for example, pigments of
various types or colors and metal inserts or fillers.

The products of the present invention are use~
ful as packing materials and also as friction ma-
terials, say, in automotive brake lining. When
used as a sheet packing, the sheet may be coat-
ed with graphite on one or both faces.

Raw rubber may be compounded and intimately
associated with the chloroprene, as on rubber
mixing rolls and a vulcanizing agent for the rub-
ber. This mixed compound is then substituted
for chloroprene in one of the examples given
above and mixed with fiber and finished as de-
scribed.

The term “dispersed in” as used herein, in-
cludes the meaning “incorporated into”. The
term “polymerization” is used herein to designate
changes, regardless of their exact nature, that
are accompanied by hardening of the chloro-
prene. Comprehended within the invention are
compositions in which a large proportion of fibers
are cemented together by a relatively small pro-
portion of binder, as well as compositions in
which the fibers are largely isolated from each
other by surrounding binder material.

The details that have been given are for the
purpose of illustration and not restriction, and
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many variations therefrom may be made without
departing from the spirit and scope of the inven-
tion.

‘What I claim is:

1. A friction material adapted for use as brake
lining, packing and the like, comprising polymer-
ized chloroprene and fibers of chrysotile as-
bestos dispersed in the chloroprene and bonded

_ thereby into a unitary product.

2. A friction material adapted for use as brake
lining, packing and the like, comprising an in-
timate mixture of polymerized chloroprene, rub-
ber and reenforcing fibers distributed throughout
the said mixture.

3. A friction material adapted for use as brake
lining, packing and the like, comprising an in-
timate mixture of polymerized chloroprene, rub-
ber and reenforcing fibers distributed throughout

10

the said mixture, the fibers being chrysotile as- 2

bestos,

4, In making g friction material adapted for
use as brake lining, packing and the like at ele-
vated temperatures, the method which comprises
forming an intimate mixture of chloroprene bind-
er and fibers including chrysotile asbestos, shap-
ing the mixture and subjecting the shaped mate~
rial to an elevated temperature adapted to pro-
duce incomplete polymerization of the chloro-
prene and give an article adapted to be hardened
by further polymerization during use of the artl-
cle at an elevated temperature.
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