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above-mentioned heavy spot). However, utilizing this "vibrational pressure"
to achieve balancing of a FIELD OF THE INVENTION
wheel assembly (i.e. the gravitational centre is in the intersection
between the rotational plane and The present invention relates to
non-Newtonian   5   the axis of rotation) is by no means trivial. If one
compositions for use in eliminating imbalances in  only introduced a
free-flowing liquid such as water motor vehicle wheel assemblies, a method
for the   into a standard 56 cm truck tyre spinning without preparation of
such compositions as well as the    loading at a rate corresponding to 90
km/h (i.e. use of such compositions.                         approximately
7 revolutions per second), the liquid 10   would merely distribute itself
evenly around the BACKGROUND OF THE INVENTION                       inner
rim of the tyre due to the centrifugal force (which is in the order of 125
x g) in such a way Imbalance in truck or car wheel assemblies    that the
surface of the liquid Is always at a constant (tyre + rim) due to imperfect
tyres or rims causes  distance from the rotational axis. Since such a
vibrations which, apart from the discomfort to the   15  distribution is
unable to take into account any un- driver and any passengers, can
dramatically in-    even distribution of weight, this procedure might
crease the wear rate of the tyre as well as me-    just as well aggravate
as diminish or leave un- chanical wear on e.g. bearings etc. Normally, two
changed any existing imbalance. If for example kinds  of imbalance are
distinguished between: stat-  imbalance was introduced on this wheel
assembly Imbalance, caused by uneven weight distribution   20  by attaching
a lead weight on the rim, the imbal- (also known as "heavy spots") in the
rotational     ance would evidently not affect the centrifugal force plane
of the wheel assembly, and dynamic imbal-    exerted on the liquid and
would therefore not affect ance, caused by uneven weight distribution in
rela-  the distribution of the liquid. If a load was applied tion to the
rotational plane of the wheel assembly.  to this wheel assembly by means of
spinning it These two types of imbalance are schematically  25  against a
metal drum (in order to simulate actual illustrated in Figs. 5 and 6 on the
drawing. If static  road conditions), strong vibrations would occur
imbalance is present, shock waves (vibrations) will  each time a heavy spot
hit the drum. As mentioned be generated every time the heavy spot hits the
earlier, such vibrations would result in a "vibrational road surface during
driving, whereas dynamic im-   pressure" on the liquid directed away from
the balance causes wobbling of the wheel which in turn  30  heavy spot. In
a free-flowing liquid (i.e. having a gives vibrations.
short relaxation time), however, this movement due Normally, such
imbalances are remedied by    to the vibrations would be counteracted by
the fastening lead weights on the wheel rim (cf. Figs. 5  centrifugal
force, and the net result would merely and 6). However, this balancing
technique, being of  be an oscillating movement of the liquid with no a
fixed nature, is not able to compensate for  35   balancing effect
whatsoever. changes in load, uneven wear of the tyres or dirt collection on
the rim (both leading to changes in  SUMMARY OF THE INVENTION weight
distribution) and the like. Therefore, the balancing by means of lead
weights should ideally  The model discussed above is in many ways a be
repeated several times during the lifetime of a   40  simplification since
it relates to a tyre that is un- tyre. However, as it will be evident, such
a rebalan-  loaded. In actual use, a tyre Is not round because cing.
procedure is troublesome and may therefore  the part of the tyre that is in
contact with the road often be dispensed with. Furthermore, in particular
surface is flattened. For example, if one considers on heavy trucks, twin
wheels on non-steering axles  a heavy truck with 56 cm (22") tyres it is
well are even more difficult to rebalance due to i.a.  45  known that under
load, the distance from the flat- inaccessibility, and such rebalancing or,
indeed,  tened part of the tyre in contact with the road even initial
balancing is therefore often dispensed  surface to the wheel axis is up to
about 50 mm with on such wheels, and only balancing of wheels  shorter than
the distance from the diametrically with a steering function is carried
out. As noted  opposite part of the tyre to the axis. If a tyre is above,
the consequent Imbalances will in effect  50  balanced by means of lead
weights which, since lead' to shorter effective lifetime of the tyre. If is
they are attached to the rigid rim, do not change therefore obvious that a
serious need exists for an  the location of the center of gravity of the
wheel improved method and improved means for balanc-     assembly as the
wheel rotates, such a tyre will be ing motor vehicle wheels.
imbalanced when the heavy spot passes over the The present invention is
based on the discov-  55  road surface. In contrast to this - and this is
the ery that the vibrations caused by imbalance in a    most fundamental
difference between the use of wheel assembly can induce motion of a liquid
lead weights and the present invention - the bal- inside the tyre away from
the vibration source (the  ancing composition of the invention changes its
2 



3                      EP 0 281 252 B1                    4 overall shape
when the shape of the tyre changes.  yield stress is between 40 Pa and 150
Pa, in Furthermore, the composition of the invention can  particular  about
120  Pa. A  typical shear assume very complex shapes and also undergo
stress/shear rate curve for a well-functioning bal- minor changes of shape
and distribution during       ancing composition is shown in Fig. 8. each
revolution of the wheel assembly. In short, the   5  For calculating the
useful yield stress interval, polymer-containing composition of the
invention is  applicants used a standard 56 cm truck tyre with a capable of
changing the location of its center of  static imbalance of 300 grams in
one single heavy gravity synchronously (and in the opposite direc-   spot,
300 grams being the maximum imbalance tion)with changes in the location of
the center of  encountered in practice. In order for the balancing gravity
of the wheel assembly.                10  composite to balance this heavy
spot, the sloping In order to provide a solution to the problem  layer of
balancing composition (cf. Fig. 4) should outlined above, applicants have
now developed     contain 300 x [err]/4 grams of mass which works out
certain non-Newtonian viscous compositions in      to be 740 grams. The
width of the layer of balanc- which the movement caused by the vibrational
ing composition is in the order of 10 cm. Assuming pressure is only to a
certain extent offset by the   15  that the thickness of the film increases
linearly up centrifugal force. The equilibrium distribution is de-  to its
thickest point opposite the heavy spot,.. it can termined by the
relationship between the thix-     be calculated that the film is
approximately 3 mm otropic properties of the composite, the vibrational
thicker at the point opposite the heavy spot. This pressure (i.e. the
amplitude and frequency of the  difference in thickness causes a stress in
the bal- vibrational waves) and the centrifugal force exerted   20  ancing
composition determined by the rotation rate on the composition. By careful
tuning of the visco-  of the wheel. At a rotation rate of 9 revolutions per
elastic properties of composite, perfect self-adjust-  second
(corresponding to 114 km/h), the pressure ing balance of a tyre assembly
can be achieved by  at a depth of 3 mm down in the balancing com- merely
introducing such a composition into the    position (going from the axis
towards the inner tyre. Figs. 1, 2, 3 and 4 illustrate schematically how
25  surface of the tyre) is approximately 6000 Pa the balancing composition
works. Before mounting   (err). In other words, by assuming that a dis- the
tyre, the composition is spread evenly around  placement of the balancing
composition caused by the inner peripheral surface by means of e.g. a
vibration leads to a difference in thickness of 3 mm spatula. After driving
2-10 km with the vehicle, all  between the thickest and thinnest part of
the com- vibrations due to imbalance cease, and if the tyre  30  position
layer, there will be a pressure drop of 6000 is.. removed, careful
observation will show that the  Pa between these two parts. For a rotating
body film of balancing composition gradually thickens  like a wheel, the
general expression for the pres- when moving away from  the heavy spot and
sure drop will be: reaches a maximum  thickness diametrically (in case
ofstatic imbalance) or diagonally (in case of  35  [err] dynamic imbalance)
opposite the heavy spot. How- ever, the maximum difference in thickness of
the  where d is the density of the balancing composition layer of balancing
composition is rarely more than  (measured in kg/[err]), V is a
dimensionless number approximately 4 mm. As long as no new imbalance  equal
to the speed of the motor vehicle measured occurs (as a result of wear,
changes in load, etc.),  40  in kilometres per hour (km/h), r is the inner
radius this established configuration remains stable. How-  of the tyre,
and [err] is the distance from the rotational ever, any new imbalance will
cause new vibrations  axis to the "top" layer of the balancing composi- and
consequent movement to a new configuration     tion. The actual stress
exerted on the balancing giving perfect balance and so on.
composition is determined by on the one hand the Applicants have
established that the most im-   45  distance between the thinnest and the
thickest portant rheological property of the balancing com-  parts of the
balancing composition layer and on the position is its so-called yield
stress. It has been  other hand by the  pressure drop (the "slope" of the
found that in order to achieve satisfactory balanc-  balancing composition
layer). From these theoreti- ing properties, the yield stress should not
exceed  cal considerations, the maximum  stress due to 260 Pa. Figs. 7 and
8 show curves depicting the   50  centrifugal force (and the uneven
distribution of the viscosity/shear rate and the shear stress/shear rate
composite required in order to achieve balance) realtions, respectively,
for i.a. a composition having  induced in the balancing composition can be
es- a somewhat too high yield stress for responding to  timated to be 45 Pa
for a 56 cm tyre moving with a the vibrational pressure. The lower limit
for the  translational speed of 114 km/h. allowable yield stress for a
well-functioning balanc-   55  Taking into account the normal speed
intervals ing composition has experimentally as well as by    encountered
in trucks, the above-given yield stress 



calculation (as outlined below) been established to  intervals can be
arrived at as functional values. be in the order of 30 Pa. It is preferred
that the 3    5                 EP 0 281 252 B1                     6
DETAILED DESCRIPTION OF THE INVENTION                                  The
alcohol 1) may contain up to 10 or 20% by weight of water. The alcohol 1)
is preferably a diol In order to establish what kind of compositions  of
the general formula[err] [err] satisfy the above-mentioned viscosity
criteria,  wherein R is hydrogen or C1 -2 alkyl and n is an Applicants have
carried out intensive studies in-   5   nteger from 1 to 4. In order to
reduce the chances volving tests of a wide range of pure polymers,    of
corrosion, it is preferred that the composition polymer blends, polymer
solutions and various sol-  has a pH value in the range from 5 to' 9, in
vents, dispersions of various solids (in particle or  particular 6-7. fibre
form) in various solvents and blends of two or  In a preferred embodiment,
the balancing corn- more of these compositions that all satisfied the   10
position further contains: 4) a hydrophilic filler that viscosity criteria
set up above. When testing such  is insoluble in water as well as in the
alcohol 1) compositions, the balancing properties vary be-   defined above.
tween excellent and acceptable proving that the       For the purposes of
the present invention, the viscosity criteria are applicable. However,
apart  term "hydrophilic" as applied to the fiber compo- from satisfying
the purely functional criteria, i.e. the   15  nent 3) and the filler 4) is
Intended to mean that the ability to cancel out imbalances In a wheel, it
is first  material in question has a contact angle [err] against of  all
preferable that the material should preserve   water of less than 70 [err]
at 20[err] C, in particular be- lts balancing properties during the entire
lifetime of  tween 20 [err]and 40 [err], the contact angle generally tyre,
usually 1-3 years. Secondly, the material  being measured on a smooth
surface of the ma- should preferably function in the temperature inter-  20
terial. As far as the fiber component 3) is con- val encountered in actual
use In a tyre, i.e. the  cerned, such contact angle properties may be ob-
lower limit being  the lowest temperatures normally  tained if the fiber
material has polar N- or 0- encountered when starting up a vehicle,namely
ca.     containing groups in its molecule, e.g. amino, car-_ -30[err]C, and
the upper limit being the maximum  bonyl, hydroxy, carboxy, sulphoxy, or
similar operating temperature of tyre ,when driving, namely  25  groups.
The terms "soluble" and "dispersible" as about + 90[err]
used about the polymer are intended to mean that Consequently,the invention
concerns a thix-  the polymer is soluble or dispersible in the alcohol
otropic tyre balancing composition having a yield  component 1) (and
preferably also in water) in an stress value between 30 Pa and 260 Pa at
tem-    amount of up to 30%by weight,in particular up to peratures between
-30 [err]  and + 90 C, preferably  30  40% by weight. between 40 Pa and 150
Pa, especially about 120      Due to their potential cross-linking
properties Pa, the composition comprising a mixture of:     with the
alcohol component 1), a particularly inter- 1)30-90%by weight of a liquid
di- or trihydric  esting class of polymer are those which contain alcohol
or a di-, tri-, or tetrameric oligomer  free carboxy groups in the
molecule. By employing thereof, optionally containin water;   such
polymers, it will be possible to establish 2) 3-40%  by weight of a polymer
which is       cross-linking bonds between the polymer and the soluble or
dispersible in the alcohol 1) and is  alcohol 1) in the already finished
composition or at selected from the group consisting of [err] alkyl  some
stage during the manufacture of the com- celulose,hydroxy-[err]-alkyl
cellulose, carbox-  position, and such cross-linking will give good pos-
-ymethyl cellulose, carrageenan, guar gum, gum   40  sibilities of carrying
out "fine-tuning" of the thix- agar, gum arabic,gum ghatti,gum karaya, gum
otropic properties of the composition. tragacanth,locust bean gum, tamarind
gum,           Examples of [err] alkyl cellulose are methyl xanthane gum,
pectins, a polymer of an acid of  cellulose; examples of
hydroxy-[err]-alkyl cellulose the general formula [err] HC =C(err)COOH
wherein    are hydroxyethyl or hydroxypropyl cellulose; exam- [err] each
independently  are hydrogen,  45  pies of polymers of an acid of the
general formula [err] hydroxy-[err] alkyl or carboxy-[err]      [err]
=C(err)COOH wherein [err] each in- alkyl, as well as mixtures thereof; and
dependently are hydrogen, [err]  alkyl, hydroxy- 3) 0.5-6% by weight of
hydrophilic fibers se-   [err] alkyl or carboxy-[err] alkyl are polyacrylic
lected from glass, viscose, cotton, wool, cel-  acid or polymethacrylic
acid. The polymer may be lulose, silk, and hemp fibers, as well as mixtures
so  employed as an aqueous emulsion with a polymer thereof.
content of up to 30 or 40% by weight. Thereby, the US 4,588,758 describes
compositions stated as  aqueous phase may contribute to the water content
being capable of balancing tyres and comprising  of the alcohol component
1) above. 



polymeric thickeners, asbestos fibres, ethylene gly-  As mentioned above,
particularly preferred col,process oil, detergent, sodium  bicarbonate,  55
polymers among the examples given above are and water.However, it has been
found that such     those that contain carboxy groups, e.g. polyacrylic
compositions neither fulfill the above rheological  acid, polymethacrylic
acid, carboxymethyl cellu- criteria, nor provide satisfactory balancing
oftyres.  lose, alginates, etc. 4    7                  EP 0 281 252 B1
8 The general formula of the diol given above is    A preferred composition
according to the in- preferred since it has been found that diols, in
vention may contain 50-80% by weight of the al- which the oxygen-carrying
carbons in the subunits  cohol 1), 5-20% by weight of the polymer 2), 2-5%
are in neighbouring positions, give the best perfor-  by weight of the
fibers 3), 5-15% such as 10% by mance. Examples of diols with the general
formula   5   weight of the filler 4), and 0-10% by weight of the given
above are ethylene glycol, diethylene glycol,  pH-buffering agent.
triethylene glycol, propylene glycol, dipropylene      The invention
further concerns a method for glycol and tripropylene glycol as well as
mixtures  preparing the non-Newtonian tyre balancing com- thereof.
position of the invention comprising In order for the hydrophilic fibers to
contribute  10  a) dispersing the fiber component in the alcohol to the
thixotropic properties of the composition of   component; the invention,
the fibers should not be too long, a    b) adding the polymer component;
preferred range of length being 0.5-6 mm, and a        c) stirring until a
homogeneous mixture is ob- preferred thickness range being 1-25 [err]
tained; and optionally As mentioned above, it Is of particular Interest  15
d) dispersing the filler component in the ob- if the alcohol and polymer
components are able to       tained mixture. cross-link with one another.
Consequently, it is also  It is preferred that the fibers after dispersion
in preferred if the fiber component is able to at least  the alcohol are
left to soak in the alcohol for up to partly take part in this
cross-linking which would   6 hours, especially up to 4 hours. For
dissolving further serve to establish the non-Newtonian prop-   20  the
polymer in the fiber dispersion, the dispersion erties of the composition
of the invention. Cross-  is preferably brought to a temperature between 20
linking of the fiber component will be possible if the  and 80[err]C. The
final mixing (after adding any filler) fiber  molecules contain reactive
hydroxy groups,  is usually carried out over a period of up to 1 hour and
for i.a. this reason, preferred types of fibers are  such as 10-20 minutes.
The entire process may those based on polysaccharides e.g. viscose, cot-
25  conveniently be carried out in the same apparatus ton, cellulose, and
hemp fibers.                     such as a conventional mixer. The function
of the hydrophilic filler component     In a preferred embodiment, the
method of the 4)mentioned above is partly to give the possibility
invention incorporates a step in which cross-linking of controlling the
density of the composition of the  between on the one hand the polymer
(when con- invention and partly to serve as an "anchoring"   30  taining
free carboxy groups) and on the other hand material for the other
components in the composi-   the alcohol and optionally the fiber component
tion. A preferred type of filler is a metal oxide,  (when containing free
hydroxy groups) is estab- metal carbonate, metal hydroxide or metal
silicate   lished. The cross-linking may be brought about by, that is
insoluble in the alcohol 1) defined above and  after step c) but before
step d), inserting a further in the composition as well as in water since
the   35  step c1) in which a catalyst capable of catalyzing a composition
may contain water or since minor      reaction between the various groups
is added. amounts of condensation water may get in contact  Since the
cross-linking mostly consists of the for- with the composition when placed
inside a tyre.  mation of ester bonds, the catalyst is preferably an
Examples of useful fillers are  [err]          acid, in particular a strong
acid such as a mineral MgO, [err] kaolin, [err]as well as mixtures   40
acid, e.g. hydrochloric or sulphuric acid, or an thereof. In order to
prevent the filler from precipitat-  organic acid  such as methanesulphonic
acid, ing at the "bottom" of the layer of the composition  ethanesulphonic
acid, trifluoromethanesulphonic according to the invention, i.e.
precipitating on the  acid, trifluoroacetic acid, trichloroacetic acid, or
p- inside surface of the tyre as a result of centrifugal  toluenesulphonic
acid, especially methanesulphonic forces, the filler should preferably have
a particle  45  acid. The acid may be added in an amount of up to size in
the range 5-25 [err], such as in the range 10-  0.5 parts, preferably up to
0.2 parts per 100 parts 15 [err]
of the polymer. After addition of the catalyst, the If the polymer or,
indeed, the fiber material is  mixture is reacted for a period of up to 45
minutes, pH-active (i.e. contains acid or alkaline groups), the  preferably
up to 30 minutes (or until the viscosity composition of the invention may
well further con-   50   properties of the mixture are approaching what is 



tain a pH-buffering agent. Since a preferred type of  desired) followed by
step d), if appropriate. There- polymer, as mentioned above, contains free
car-      after, the catalyst is rendered inactive; in the case boxy
groups, such a pH-buffering agent is prefer-   of the catalyst being an
acid, the inactivation of the ably alkaline such as a soluble hydroxide or
an      catalyst is carried out by neutralization of the acid amine or an
amine derivative. Useful examples of  55   with a base such as those
mentioned above as pH- such pH-buffering agents are NaOH, [err],
buffering agents. It is preferred that the catalyzed triethanol amine, and
diethanol amine or mixtures   reaction step, and in particular the entire
process in thereof.                                             tis
embodiment, is carried out at room tempera- 5    9                 EP 0 281
252 B1                    10 ture (20-21[err]C) since the cross-linking
reaction is  spot 18 is situated outside the central rotational then easier
to control, and the gel-like composition  plane, a single lead weight 20
has been attached to is difficult to warm or cool uniformly. As described
the rim edge on the opposite side of the rotational ove, the entire
cross-linking process makes it  plane relative to the heavy spot 18 and in
a posi- possible to "fine-tune" the viscosity properties of   5   tion
opposite the heavy spot. the composition since the cross-linking reaction
In Figs. 1, 2, 3 and 4 it is Illustrated how a fire can be terminated at
will, when the desired prop-  balancing composition 22 of the invention is
intro- erties have been reached.                         duced in the fire
of a wheel assembly in order to The invention further provides a method for
compensate imbalance. In the case of static imbal- balancing a motor
vehicle wheel assembly com-   10  ance illustrated in Fig. 1, the polymer
composition prising applying to the inner surface of the fire of  22 has,
in the part of the fire diametrically opposite the assembly a non-Newtonian
balancing composi-  the heavy spot 18, been distributed in a sicle- tion as
described above, mounting the wheel as-    shaped layer that is symmetrical
with respect to sembly on a motor vehicle, and driving the vehicle  the
central rotational plane. In the case of dynamic for a distance sufficient
to allow the balancing   15  imbalance illustrated in Fig. 2, the
sicle-shaped composition to balance the wheel assembly. The    layer of
balancing composition is situated asym- composition may be applied in a
layer with a      metrically with respect to the central rotational
thickness of up to 6 mm. Thus, in a standard 22"   plane and has its
maximum thickness at a point on truck fire, a suitable amount of balancing
composi-  the opposite side of the rotational plane compared on is in the
order of 800 grams.            20  to the heavy shot. Fig. 3 and 4 are
vertical cross-sectional views BRIEF DESCRIPTION OF THE DRAWINGS
of a wheel assembly in the central rotational plane, that is, perpendicular
to the cross-sectional views The invention will now be further described
of Figs. 1 and 2. Fig. 3 illustrates how the composi- with  reference to
the drawings, in which       25  tion is distributed in a wheel with no
imbalance Figs. 1 and 2 are schematical, vertical sectional  whereas Fig. 4
illustrates how the composition dis- views of wheel assemblies having
imbalance      tributes itself in a wheel with imbalance. In the
compensation according to the teaching of the   wheel with no imbalance,
the balancing composi- present Invention,                              tion
is distributed in an even layer on the inner tyre Figs 3 and 4 are
schematical, vertical sectional  30  surface, whereas the balancing
composition in the views of wheel assemblies having imbalance       wheel
with imbalance is distributed in a layer hav- compensation according to the
teaching of the  ing its minimum thickness at the point of the heavy
present invention, the section plane being per-  spot and having its
maximum thickness opposite pendicular to those of the views in Figs. 1 and
2,  the heavy spot. Figs. 5 and 6 are schematical, vertical sectional  35
Fig. 7 shows a plot of the logarithm of the views, corresponding to Figs. 1
and 2, of wheel    viscosity V (in kPa x s) versus the logarithm of the
assemblies having conventional imbalance com-  shear rate SR (in [err] for
a well-functioning com- pensation by means of attached lead weights,
position [err] and a marginally functioning composi- and
tion (err). The measurements were carried out on a Figs 7 and 8 are plots
illustrating physical prop-  40  computerized  Bohlin VOR  Rheometer System
erties of tyre balancing compositions according  (from Bohlin Rheologi AB,
Lund, Sweden). The to the invention.
lefthand end points of the plot curves correspond On the drawings, the
reference numeral 10  to the limiting viscosities (9 kPas for the
[err]curve designates a wheel assembly in its entirety com-  and 22 kPas
for the (err)-curve). prising a wheel rim 12 having a rotational axis 14,
45  Fig. 8 shows a plot of the logarithm of the on which rim 12 a fire 16
Is mounted. Most often,  shear stress SS (in kPa) versus the shear rate SR
the entire wheel assembly comprises a so-called    (in [err]) for a
well-functioning composition [err] and a 



heavy spot 18. In accordance with the conventional  composition with a
marginally functioning composi- technique, as illustrated In Figs. 5 and 6,
the heavy  tion with a somewhat too high yield stress value spot 18 Is
balanced by means of lead weights 20   50  (err). The lefthand end points
of the plot curves attached to the periphery of the rim 12. Fig. 5
correspond to the yield stress values (120 Pa for illustrates the case of
so-called static imbalance  the [err]-curve and 260 Pa for the
(err)-curve), i.e. the where the heavy spot 18 is in the central rotational
shear stress at which the composition undergoes a plane of the wheel
assembly and where balance  thixotropic transformation and changes from the
has been attained by attaching lead weights 20 of  55  solid state to the
liquid state. equal mass on the two rim edges opposite the         The
invention is further illustrated by the follow- heavy spot 18. In the case
of so-called dynamic    ing examples. imbalance as illustrated in Fig. 6
where the heavy    11                                EP 0 281 252 B1  12
TEST PROCEDURE                                       Specific examples of
composition components other than those used in the examples below are: -.
General functional balancing test                    1) As fiber component:
polyacrylonitrile fibers, length 6 mm, thickness 18 [err] and 800 g of
composition were applied as an even   5   2) as polymer component: The
cellulose ethers layer along the inner central perimeter of a 56 cm
Methocel MC, Methocel HG, and Methocel HB truck tyre which was then fitted
on a rim and        from Dow Chemical Corp.; the Polyox polyethyl- mounted
on the front axle of a truck, the other front  ene oxide homopolymers from
Union Carbide wheel being balanced in the conventional manner       Corp.;
the Rhodopol xanthane gums from by means of lead weights. The pressure in
the tyre  10  Rhone-Poulenc, France; and the Cekol carbox- was adjusted to
8 kPa, and the axle loading was 4     ymethyl celluloses, e.g. Cekol UVG,
from Ud- tons. The truck was driven at 90 km/h until no     deholm AB,
Sweden. further vibrations could be sensed at the steering wheel (driving
distance 2-10 km). Thereafter, a lead  General procedure for preparing
cross-linked weight of 300 g was attached to the rim of the   15  balancing
compositions (Example 1-4) wheel fitted with the balancing composition, and
the truck was again driven at 90 km/h. Initially, very  The entire process
was carried out at room strong vibrations arose from the front wheel due to
temperature (20-21[err]C). The fiber component was the artificially created
imbalance. However, if the  dispersed in the alcohol while stirring and
left to balancing composition functions well, these vibra-  20  soak for 4
hours. The polymer was then added, tions cease after a driving distance of
2-10 km    and the mixture was stirred in a so-called "paint indicating
that the balancing composition has    dissolver" (from Spangenberg, West
Germany) un- moved to compensate for the imbalance. There-     til a
homogeneous mixture was obtained (15-60 afer, the lead weight was removed,
and the truck   minutes mixing time). Thereafter, 0.2 parts of was again
driven at 90 km/h. The initial strong   25   methanesulphonic acid per 100
parts of polymer vibrations that arose from the front wheels again  were
added and the mixture was stirred for another disappeared after 2-10 km of
driving if the balanc-  30 minutes, then the filler was added and mixing
ing composition functions well. The performance of  was continued until the
filler was evenly dispersed the balancing composition was rated on a scale
(10-20 minutes). Finally, neutralization base in an from 0 to 5 where 0
indicates no effect on vibra-  30  amount corresponding to 100%
neutralization of tions and 5 indicates complete removal of vibra-  the
carboxylic groups of the polymer was added, tions. Thus, a rating of 3
equals a passable com-  and the mixture was stirred in the dissolver until
position (70-80% balancing), a rating of 4 equals a  complete
neutralization had occurred, i.e. until the satisfactory composition
(81-90% balancing), and a  pH of the mixture had stabilized (15-60
minutes). rating of 5 equals an excellent composition (91-   35 100%
balancing).                                   Example 1 General durability
test                                72 kg diethylene glycol, 3 kg glass
fiber (fibers from C-glass, length 2-5 mm, diameter ca. 6 [err] The ability
of the balancing composition to  40  and with a strong positive surface
charge; Wollmix function during the entire lifetime of tyre was tested  21
00 from Gedevelop AB, Sweden), 3 kg acrylic by performing the functional
test described above  acid polymer (Carbopol 934 from B.F. Goodrich), 6
once a month during the entire lifetime of tyres on  g methanesulphonic
acid, 10 kg precipitated bari- trucks in actual use which had been fitted
with the  urn carbonate (particle size 5-15 [err] and 12 kg balancing
composition.                        45  10%  sodium  hydroxide solution in
water were mixed according to the general procedure above. 



Effect on tyre wear                                The yield stress of this
composition was 210 Pa, and the limiting viscosity was 17 kPas (measured In
this test, the effect of the balancing com-  as in Fig. 8 and 7). The
rating in the functional wheel of a truck in actual use was balanced with
In a 13 month long durability test covering a total of thetest composition,
and the other front wheel was  87,000 km. In the wear test conducted in
parallel balanced with lead weight. Once a month the        with the
durability test, the tyres balanced with this wheels were switched to
ensure similar wear con-   composition showed 9% less wear than the con-
ditions for both front wheels. The wear of the tyres   55  ventionally
balanced wheel (7.1 mm wear vs. 7.8 was judged by measuring the depth of
the tyre       mm wear). Furthermore, the wear of the tyre fitted pattern
with a micrometer and expressing the re-   with the balancing composition
was very even and duction of the tyre pattern thickness in mm.      gave a
smooth surface which could easily be re- 7    13                EP 0 281
252 B1                   14 treaded. In general, it was found that easy re-
General procedure for preparing a non-cross- treading was a general
property resulting from a  linked balancing composition (Example 5-7) well
functioning balancing composition. In contrast, res balanced with lead
weights invariably were       The fiber component was dispersed by stirring
unevenly worn and consequently much more dif-   5   in the alcohol
component containing 8-20% water ficult to retread.
and left to soak for 4 hours. The dispersion was then heated to a
temperature suitable for dissolving Example 2
the polymer (between 20 and 80 [err] C), and the poly- mer was added and
the mixture stirred in a "paint 61.7 kg ethylene glycol, 3 kg cellulose
fibers  10  dissolver" until a homogeneous mixture was ob- from spruce,
having average diameter of 3 [err]  tained (0.5-4 hours mixing time). The
filler was then and a length of 2.1-2.4 mm),18.3 kg polyacrylic   added and
mixing was continued until the filler was . acid emulsion (Acrysol ASE-60,
a 28% polyacrylic  evenly dispersed (10-20 minutes mixing time). acid
emulsion in water, from Rohm & Haas Com- pany, Philadelphia), 37 g
methanesulphonic acid,  15  Example 5 10 kg precipitated calcium carbonate
(particle size 5-15 [err] and 8.2 kg of a 8% sodium hydroxide        370 kg
ethylene glycol containing 8% water solution in water were mixed as
described above.  and 0.8% sodium chloride, 20 kg cellulose fiber The yield
stress of the composition was 120 Pa,  (same type used as In Example 2), 30
kg xanthane and the limiting viscosity was kPas (measured as  20  gum
(Rhodopol 23, from Rhone-Poulenc, France), in Fig.5 and 4). The rating in
the functional balanc-  and 60 kg kaolin (particle size 15-20 [err]) were
ing test was 5. The rating remained constant during  mixed as described
above. The mixing temperature a 12 month long durability test covering
93,000 km.  was 40[err]  and the time required to dissolve the In the wear
test conducted in parallel with the    polymer was 4 hours. The yield
stress value was durability test, the tyres balanced with the corn-  25  98
Pa. The rating of this composite in the func- position showed 12% less wear
than the conven-    tional balancing test was 5, a rating that remained
tionally balanced tyres (6.7 mm wear vs. 7.6 mm  constant during a 12 month
long durability test. In a wear)                                  parallel
wear test, a 12% reduction of fire wear was observed compared to a fire
balanced by means of 30     lead weights. 84 kg monopropylene glycol, 1.5
kg cotton    Example 6 fiber (Egyptian raw cotton cut to 3 mm average
length), 15 kg polyacrylic acid emulsion (Acrysol  85 kg monopropylene
glycol containing 18% ASE-75,28% emulsion in water from Rohm & Haas  35
water, 2 kg cellulose fiber (of the type used In Company, Philadelphia), 30
g methanesulphonic      Example 2 above), 3 kg polyoxyethylene homo- acid,
15 kg kaolin (particle size 15-20 [err]) and 2.5  polymer (Polyox WSR-301,
from Union Carbide kg triethanol amine were mixed as described
Corporation), and 10 kg precipitated calcium car- oove. The yield stress of
the composition was 80  bonate (particle size 5-15 [err]) was mixed as de-
Pa, and the limiting viscosity was 6 kPas. The   40  scribed above. The
mixing temperature was 21 C, rating in the functional balancing test was 4.
and the time required to dissolve the polymer was 3.5 hours. The yield
stress of the composition was Example 4
195 Pa, and the limiting viscosity was 11 kPas (method as in Figs. 7 and
8). The rating of this 84 kg monopropylene glycol, 1.5 kg cotton   46
composite in the functional balancing test was 5. 



fiber (Egyptian cotton cut to 3 mm average length), 17 kg polyacrylic acid
emulsion (Acrysol ASE-95,  Example 7 28% emulsion in water from Rohm &
Haas, Phila- delphia), 30 g methane sulphonic acid, 11 kg mag-    85 kg
diethylene glycol containing 8% water, 3 netite(average particle size 5
[err] approximate 50   kg cellulose fiber (of the type used in Example 2),
formula [err]), and 9.6 kg 10% ammonia solution     4 kg hydroxypropyl
methyl cellulose (Methocel in water were mixed as described above. The re-
60HG from Dow Chemical Co.) and 10 kg kaolin sulting composition had a
yield stress of 130 Pa,  (particle size 15-20 [err[) were mixed as
described and a limiting viscosity of 10 kPas (measured by  above. The
mixing temperature was 90 * C, and the the method in Figs. 8 and 7). The
rating in the   55  time required to dissolve the polymer was 2 hours.
functional balancing test was 5.                 The yield stress of the
composition was 185 Pa, and the limiting viscosity was 10 kPas (measured as
in Fig. 7 and 8). The rating in the functional 8    15                EP 0
281 252 B1                    16 balancing test was 5.
yl cellulose, hydroxyethyl cellulose, hydrox- ypropyl cellulose, and
polyacrylic acid. Claims 8.  A composition as claimed in any of claims 1-7
A thixotropic tyre balancing composition having   5  in which the
hydrophilic fibers have a length in a yield stress value between 30 Pa and
260 Pa      the range 0.5-6 mm and a thickness in the at all temperatures
between  -30  C  and           range 1-25 [err] +90[err]C, the composition
comprising a mixture of:                                             9. A
composition as claimed in claim 5 in which 1) 30-90%  by weight of a liquid
di- or  10    the hydrophilic filler is a metal oxide, car- trihydric
alcohol or a di-, tri-, or tetrameric   bonate, hydroxide, or silicate
insoluble in water oligomer thereof, optionally containing wa-      and in
the alcohol 1). ter; 2) 3-40% by weight of a polymer which is     10. A
composition as claimed in claim 9 in which soluble or dispersible in the
alcohol 1) and   16  the filler is selected from  [err] is selected  from
[err] alkyl cellulose,      MgO,[err]kaolin, TiO2, or mixtures thereof
hydroxy-[err] -alkyl cellulose, carboxymethyl cellulose, carrageenan, guar
gum, gum       11. A composition as claimed in claim 9 or 10 in agar, gum
arabic, gum ghatti, gum karaya,        which the filler has a particle size
in the range gum tragacanth, locust bean gum, tamarind   20   5-25[err]
preferably 10-15[err] gum, xanthane gum, pectins, a polymer of an acid of
the general formula [err]HC= C-      12. A composition as claimed in any of
claims 1- (R2)COOH wherein [err] each inde-            11 which further
contains up to 10% by weight pendently  are  hydrogen, [err]  alkyl,
of a pH-buffering agent. hydroxy-[err] alkyl or carboxy-[err] alkyl,  25 as
well as mixtures thereof; and             13. A composition as claimed in
claim 12 in which 3) 0.5-6% by weight of hydrophilic fibers         the
pH-buffering agent is a soluble hydroxide selected from glass, viscose,
cotton, wool,      or an amine or amine derivative. cellulose, silk, and
hemp fibers, as well as mixtures thereof.                       30  14. A
composition as claimed in claim 13 in which the pH-buffering agent is
selected from NaOH, 2.   A composition as claimed in claim 1 in which
NH4 OH, triethanol amine, diethanol amine,or the yield stress value is
between 40 Pa and       mixtures thereof. 150 Pa, in particular about 120
Pa. 35  15. A composition as claimed in any of claims 1- 3.    A
composition as claimed in claim 1 or 2 in        14 containing 50-80% by
weight of the alcohol     - which the alcohol 1) is a diol of the general
1), 5-20% by weight of the polymer 2), 2-5% formula HO-(CH(R)[err] wherein
R is           by weight of the hydrophilic fibers 3), 5-15%, hydrogen or
C1 -2 alkyl and n is an integer        in particular 10%, by weight of the
filler 4), and from 1 to 4.                               40      0-10% by
weight of the pH-buffering agent. 4. A composition as claimed in any of
claims 1-3  16. A method for preparing a thixotropic tyre bal- having a pH
value in the range from 5 to 9, in     ancing composition according to any
of claims 



particular 6-7.                                    1-15 comprising 45
a) dispersing the hydrophilic fibers 3) in the 5. A composition as claimed
in any of claims 1-4          alcohol 1); which further contains: 4) up to
20% by weight        b) adding the polymer 2); of a hydrophilic filler
insoluble in water and in   c) stirring until a homogeneous mixture is the
alcohol 1).                                       obtained; and, optionally
50        d) dispersing the filler 4) In the mixture. 6. A composition as
claimed in claim 3 in which the diol is selected from  ethylene glycol,
17. A method as claimed in claim 16 wherein the diethylene glycol,
triethylene glycol, propylene   polymer 2) contains free carboxy groups in
the glycol, dipropylene glycol, and tripropylene     molecule, and the
fibers 3) optionally contain glycol, as well as mixtures thereof.       55
free hydroxy groups, having a further step [err] between step c) and step
d), step [err] compris- -7. A composition as claimed in any of claims 1-6
ing adding a cross-linking catalyst and allowing in which the polymer 2) is
selected from meth-     the cross-linking reaction to take place, and    15
EP 0 281 252  B1                   16     [err] 15  EP 0 281 252 B1
16         *  C  L  M  S  * balancing test was 5.
yl cellulose, hydroxyethyl cellulose, hydrox- ypropyl cellulose, and
polyacrylic acid. Claims 8.   A composition as claimed in any of claims 1-7
1. A thixotropic tyre balancing composition having   5  in which the
hydrophilic fibers have length in a yield stress value between 30 Pa and
260 Pa     the range 0.5-6 mm and a thickness in the at all temperatures
between -30[err]  and            range 1-25 [err] + 90 [err] the
composition comprising a mixture of:
9. A composition as claimed in claim 5 in which 1) 30-90%  by weight of a
liquid di- or  10     the hydrophilic filler is a metal oxide, car-
trihydric alcohol or a di-, tri-, or tetrameric  bonate, hydroxide, or
silicate insoluble In water oligomer thereof, optionally containing wa-
and In the alcohol 1). ter; 2) 3-40% by weight of a polymer which is
10. A composition as claimed in claim 9 in which soluble or dispersible in
the alcohol 1) and   15  the filler is selected from  [err] is selected
from  [err] alkyl cellulose,         MgO,[err] kaolin, [err] or mixtures
thereof. hydroxy-[err]-alkyl cellulose, carboxymethyl cellulose,
carrageenan, guar gum, gum        11. A composition as claimed in claim 9
or 10 in agar, gum arabic, gum ghatti, gum karaya,       which the filler
has a particle size in the range gum tragacanth, locust bean gum, tamarind
20  5-25[err] preferably 10-15[err] gum, xanthane gum, pectins, a polymer
of an acid of the general formula RHC=C-       12. A composition as claimed
in any of claims 1- (R2)COOH wherein [err] each inde-           11 which
further contains up to 10% by weight pendently  are  hydrogen, [err]
alkyl,          of a pH-buffering agent. hydroxy-[err] alkyl or
carboxy-[err] alkyl,  25 as well as mixtures thereof; and             13. A
composition as claimed in claim 12 in which 3) 0.5-6% by weight of
hydrophilic fibers       the pH-buffering agent is a soluble hydroxide
selected from glass, viscose, cotton, wool,     or an amine or amine
derivative. cellulose, silk, and hemp fibers, as well as mixtures thereof.
30  14. A composition as claimed in claim 13 in which the pH-buffering
agent is selected from NaOH, 2. A composition as claimed in claim 1 in
which       [err] triethanol amine, diethanol amine, or the yield stress
value is between 40 Pa and        mixtures thereof. 150 Pa, in particular
about 120 Pa. 35  15. A composition as claimed in any of claims 1- 3  A
composition as claimed in claim 1 or 2 in         14 containing 50-80% by
weight of the alcohol which the alcohol 1) is a diol of the general
1), 5-20% by weight of the polymer 2), 2-5% formula HO-(CH(R)-[err]-H,
wherein R is         by weight of the hydrophilic fibers 3), 5-15%,
hydrogen or [err] alkyl and n is an integer        in particular 10%, by
weight of the filler 4), and from 1 to 4.                              40
0-10% by weight of the pH-buffering agent 



4. A composition as claimed in any of claims 1-3  16. A method for
preparing a thixotropic tyre bal- having a pH value in the range from 5 to
9, in    ancing composition according to any of claims particular 6-7.
1-15 comprising 45        a) dispersing the hydrophilic fibers 3) in the 5.
A composition as claimed in any of claims 1-4        alcohol 1); which
further contains: 4) up to 20% by weight       b) adding the polymer 2); of
a hydrophilic filler insoluble In water and in    c) stirring until a
homogeneous mixture is the alcohol 1).
obtained; and, optionally so        d) dispersing the filler 4) in the
mixture. 6. A composition as claimed in claim 3 in which the diol is
selected from  ethylene glycol,    17. A method as claimed in claim 16
wherein the diethylene glycol, triethylene glycol, propylene   polymer 2)
contains free carboxy groups in the glycol, dipropylene glycol, and
tripropylene      molecule, and the fibers 3) optionally contain glycol, as
well as mixtures thereof.      55      free hydroxy groups, having a
further step c1) between step c) and step d), step c1) compris- 7. A
composition as claimed in any of claims 1-6     ing adding a cross-linking
catalyst and allowing in which the polymer 2) is selected from meth-    the
cross-linking reaction to take place, and 9    17                EP 0 281
252 B1                   18 *  C  L  M  S  * having a further step e) after
step d), step e)  40 Pa und 150 Pa liegt und insbesondere etwa comprising
inactivating the catalyst.             120 Pa betragt. A method as claimed
in claim 17 in which the  3. Masse nach Anspruch 1 oder 2, dadurch go-
cross-linking catalyst is an acid, and the inac-   6  kennzelchnet, daB der
Alkohol 1) ein Diol der:: tivation of the catalyst is carried out by neu-
aligemeinen Formel HO-(CH(R)-CH2-O),-H ist, tralizing the acid with a base.
worin R Wasserstodf oder CI-2-Alkyl bedeutet und n sine ganze Zahl von 1
bis 4 ist. 19 A method for balancing a motor vehicle wheel assembly
comprising applying to the inner sur-  10  4. Masse nach einem der
AnsprUche 1 bis 3, face of the tyre a thixotropic balancing com-
dadurch gekennzelchnet, daB sie einen pH- position according to any of the
claims 1-15,     Wert im Bereich von 5 bis 9, insbesondere 6 mounting the
wheel assembly on a motor ve-        bis 7, besitzt.
. ...... hicle, and driving the vehicle for a distance sufficient to allow
the balancing composition to  15  5. Masse nach einem der AnsprUche 1 bis
.4,.. balance the wheel assembly, the balancing         dadurch
gekennzolchnet, daB sie weiterhin: composition preferably being applied in
a layer   4) bis zu 20 Gew.-% sines in Wasser und in 'with a thickness of
up to 6mm.                    dem Alkohol 1) unloslichen hydrophilen FUll-
stoffs enthilt. 2O   A motor vehicle wheel assembly comprising a   20 tyre
having a thixotropic tyre balancing com-  6. Masse nach Anspruch 3, dadurch
gekenn- position as defined in any of claims 1-15 de-     zolchnet, daB das
Diol ausgewahit ist aus posited on the inner surface of the tyre.
Ethylenglykol, Diethylenglykol, Triethylengly-. -- *  - kol,
Propylenglykol, Dipropylenglykol und Tri- PatentansprUche
25       propylenglykol wie auch den Gemischen da- von. Thixotrope
Auswuchtungsmasse flr Reifen mit einer unteren FlieBgrenze zwischen 30 Pa
und   7. Masse nach einem der AnsprOche 1 bis 6, ; :.>-.; 260 ... Pa. bei
allen Temperaturen zwischen  dadurch gekennzelchnet, daB das Polymere... .
:. 30 C'und + 90 C, dadurch gekennzelchnet,  30     2) aus Methylcellulose,
Hydroxyethylcellulose, t-daB' die Masse ein Gemisch aus folgendem
Hydroxypropylcellulose  und  Polyacrylsaure- - z. -; : - -umfaBt:
................................... ausgew~hit ist. 1) 30 bis 90 Gew.-%
sines flUssigen zwei-. . -:odor dreiwertigen Alkohols oder sines zwei-,  8.
Masse nach einem der AnsprUche 1. bis 7, F. .. drei- oder tetrameren
Oligomeren davon mit  36  dadurch gekennzelchnet, daB die hydrophilen -
s''einem gogebenenfalls vorhandenen Gehalt       Fasern sine L~nge im
Bereich von 0,5 bis 6 .: an Wasser;                                    mm
und sine Dicke im Bereich von 1 bis 25 2) 3 bis 40 Gew.-% sines Polymeren,
das in      am besitzen. 



.8_: ...dem. Alkohol 1) loslich oder dispergierbar ist -und aus Ci
-3-Alkylcellulose, Hydroxy-Ci -a-  40  9. Masse nach Anspruch 5, dadurch
gekenn- >   :. alkylcellulose, Carboxymethylcellulose, Car-  zelchnet, daB
der hydrophile FUllstoff ein in rageenan, Guargummi, Gummi agar, Gum-
Wasser und in dem  Alkohol 1) unl6sllches mi arabicum, Gummi ghatti, Gummi
karaya,        Metalloxid, -carbonat, -hydroxid odor -silicat-
...Tragantgummi, Johannisbrotgummi, Tamar-      ist. . indengummi,
Xanthangummi, Pectinen, ei-  4s nem Polymeren einer Saure der allgemei-
10. Masse nach Anspruch 9, dadurch gekenn- nen Formel R1 HC=C(R2)COOH,
wofin R             zelchnet, daB  der FU11stoff aus CaCOas, und  . loweils
unabhlnglg fUr Waseartoff        BaCO., MgO. 12.0, Kaolin, li2 od8or Gemi-
C1 -2-Alkyl, Hydroxy-Ci -4-alkyl oder Car-      9chen davon ausgewihit lst.
.;-...::.. ::'::.boxy-Ci-4-alkyl stehen, sowle Gemischen   60 .* :. :    .
davon ausgewihit ist; und                   11. Masse nach Anspruch 9 oder
10, dadurch go- 3) 0,5 bis 6 Gew.-% von hydrophilen Fa-
kennzelohnet, daB der Ftllstoff eine Teilchen- serni ausgewahit aus  Glas-,
Viskose-,          groae im Bereich von 5 bis 25 awm, vorzugs- Baumwoll-,
Woll-, Cellulose-, Seide- und        weise 10 bis 15 am, hat. Hanffasem
sowie Gemischen davon.       65 12. Masse nach einem der AnsprOche 1 bis
11, . ;Masse.nach Anspruch 1, dadurch gekenn-             dadurch
gekennzelchnet, daB sie zusftzlich zelchnot, daB die untere Flie~grenze
zwischen     bis zu 10 Gew.-% sines pH-Puffermittels ent- 10    19      EP
0 281 252 B1                   20 hilt.
eine genUgende Entfemung fahrt,: daB die .Aus-; wuchtungsmasse  die
Radzusammenstellung     -      i. ,;13. Masse nach Anspruch 12, dadurch
gekenn-          ausgleicht, wobel dieAuswuchtungsmasse vor- '.. zelchnet,
daB das pH-Puffermittel ein 1lsl-     zugsweise als Schicht mit einer Dicke
von bis ches Hydroxid oder ein Amin oder ein Aminde-   5   zu 6 mm
aufgebracht wird. '-   ' '': -  -  :': rivat ist. 20.
Kraftfahrzeug-Radzusammenstellung, dadurch -1 :.14 Masse nach Anspruch 13,
dadurch gekenn-            gekennzeolhnet, daB sle einen Reifen umfaBt,
zeichnet, daB das pH-Puffermittel aus NaOH,        auf dessen innerer
Oberfliche eine thixotrope:: NH4OH, Triethanolamin, Diethanolamin oder   10
Auswuchtungsmasse fOr Reifen nach elnem . Gemischen davon ausgew~hIt ist.
der AnsprUche 1 bis 5 abgeschieden worden,: ,.   :,..;..;   . . ; .
.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
... . .  .:   :
i~~~~~~~~~~~~~~~~~~~~~~~~st. 15. .Masse nach einem der Ansprfche 1 bis 14,
dadurch gekennzelchnet, daB sle 50 bis 80       Revendlcatlons 'Gew.-% des
Alkohols 1), 5 bis 20 Gew.-% des  1i , Palymeren 2), 2 bis 5 Gew.-% der
hydrophilen  1. Une composition thixotropique pour dquilibrer Fasern 3), 5
bis 15 Gew.-%, insbesondere 10        un pneumatique pr~sentant une valeur
limite. * i .      Gew.-%, des F0ls stoffs 4) und 0 bis 10 Gew.-%      de
contrainte comprise entre 30 Pa et 260 Pa. des pH-Puffermittels enthalt.
a toutes les temperatures comprises entre -30- 20      et + 90 C, la
composition comprenant un m6-   - .~. , - .--- 16. Verfahren zur
Herstellung einer thixotropen   Iange de:                          . . ,
Auswqucihtungsmasse fUr Reifen nach einem             (1) 30 .90%. en poids
d'un alcoa9.   u   ,      . . der AnsprUche 1 bis 15, dadurch gekenn-
trihydrique ou d'un oligombre di-, tri- ou' zelchnet, daB man
tbtrambre en dbrivant, a l'etat liquide, 4ven-' a) die hydrophilen Fasern
3) in dem Alkohol  25    tuellement combing a de l'eau; -1) dispsrgiert;.
(2) 3 & 40% en poids d'un polymere -sus--- : '-, .....-: b) das Polymere 2)
zusetzt;                        ceptible d'8tre dissous ou dispers4. dans
c) bis zum Erhalt eines homogenen Gemi-            I'alcool (1), et qui est
sdlectionnd parmi:- *  -.- - ;- -sches rUhrt; und daB man gegebenenfalls
(alkyl en Ci-s)-cellulose; hydroxy-(alkyl en d) den FUllstoff 4) in dem
Gemisch disper-  3o     CI -a-cellulose;   carboxymethylcellulose;..: ::
giert.                                             carrageenan; gomme guar;
: gomme agar;. gomme arabique; gomme ghatti; gomme'          ' 17.
Verfahren nach Anspruch 16, dadurch ge-              karaya; gomme
tragacanthe; gomme de'ca-" kennzelchnet, daB das Polymere 2) freie Car-
roube; gomme tamarinde; gomme xanthane; 



boxygruppen Im' MolekOl enth~lt und daS die  35       pectines; un polymbre
d'un acide dont la Fasem 3) gegebenenfalls freie Hydroxygrup-
formula g~ndrale est RIHC=C(R2)COOH, * pen enthalten und daB eine weitere
Stufe ci)          dans laquelle RI et R2 sont,'ind~pendam-      . .';:'
zwischen der Stufe c) und der Stufe d) vorge-         ment l'un de l'autre,
un atome d'hydrogbne,. \;,-.-sehen ist, wobei die Stufe ci) die Zugabe
un groupe alkyle en CI -2; hydroxy-(alkyl en eines Vemaetzungskatalysators
und die Gestat-  40     C1 -4) OU carboxy-(alkyl en Ct -4); ainsi qua -
,::-: ktung des Ablaufens der Vemetzungsreaktion          les melanges de
ces substances; et -  umfaft, und daB eine weitere Stufe e) nach der
(3) 0,5 & 6% en poids de fibres hydrophiles Stufa d) vorgesehen ist, wobei
die Stufe a) die       selectionnees parmi: verre, viscose, coton,
rInaktivierung des Katalysators umfaBt.               laine, cellulose,
sole et filament de chanvre 45        ainsi qua les m~langes de ces
substances.. .1. . Verfahren. nach Anspruch 17, dadurch ge-
......... ... .. kennzelchnet, daS der Vemetzungskatalysator     2. Une
composition telle qua revendiquie dans la eine Saure ist und daB die
Inaktivierung des       revendication 1, dans laquelle la valeur llmite
,*r,  .    - .Katalysators durch Neutralisation der Saure mit   de
contrainte est comprise entre 40 Pa et 150 einer Base durchgefUhrt wird.
so       Pa, et en particulier de l'ordre de 120 Pa. 19. Verfahren zum
Ausgleichen einer Kraftfahr-    3. Une composition telle qua revendiqude
dans la zeug-Radzusarnmenstellung, dadurch gekenn-         revendication 1
ou 2, dans laquelle l'alcool (1) zelchnet, daB man auf die innere
Obertliche        est un diol de formula g~ndrale HO-(CH(R)- des Reifens
eine thixotrope Auswuchtungs-  55      CH2-O),-H, dans laquelle R est
l'hydrogbne ou -masse nach einem der AnsprUche 1 bis 15            un
radical alkyla en C1 -2 et n est un nombre .aufbringt, die
Radzusammenstellung an einem        antler de 1 a 4. Kraffahrzeug befestigt
und das Fahrzeug Ober '''':  '                                 ~~~~
~~~~~~~~~11                              :       -
f~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i;4 ,-, - -: : 0 :   21  EP 0
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L .   .:. .- 4. Une composition tolle que revendiquee dans   14. Une
composition telle que revendiqu~e dans la . une quelconque des
revendications 1 h 3,        revendication 13, dans laquelle l'agent
tamponi----j pr~sentant un pH compris entre 5 et 9, en          oct choisi
parmi NaOH, NH4 OH, tridthanolami-   : - particulier de 6 a 7.
no, di6thanolamine ou des m~langes de ces 6      substances. 5  Une
composition telle que revendiqu6e dans ,  une quelconque des revendications
1 A 4, qui  15. Une composition telle que revendlqude dans :=i..^.
Tcontlient de plus: (4) une quantlt4 pouvant at-  les revendications 1 h
14, comprenant do 50 a. to;- .-teindre 20% en poids d'une charge hydrophile
80% en poids de l'alcool (1), de 5 a 20% en: no nsoluble dans l'eau et dans
l'alcool (1).  10   poids du polymere (2), de 2 a 5% en poids de.. fibres
hydrophiles (3), de 5 & 15%, en partJ-:,,:, 6. Une composition tolle quo
revendiqu6e dans la      culier 10% en poids de la charge (4), et de 0 a
revendication 3, dans laquelle le diol est choisi  10% en poids de l'agent
tampon. , dans l groupe comprenant I'4thylbneglycol, le L;,,  ,
di6thylneglycol, le tri6thylbneglycol, le propy-  15  16. Un proo6d6 pour
preparer une composition ,Jnegyco, le dipropylbneglycol et le tripropyum u
thixotropique pour qullbrer un- pneumatique -lneglycol, ainsi quo les
m~langes de ces          selon I'une quelconque des revendications 1 a
substances.                                        15 comprenant les etapes
suivantes: (a) mise en dispersion des fibres hydrophi- js;,._U
Uenc,,omposition telle quo revendiqude dans   20  les (3) dans.1'alcool
(1);                 ............. I une quelconque des revendications 1 a
6,            (b) addition du polym bre (2); -ans: laquello le polym ro (2)
est s lectionn4       (c) miss en agitation jusqu'a l'obtention d'un
,L:?'parmi m6thylcellulose, hydroxyethylcellulose,   melange homogbne; et
6ventuellement             . . '.,. .. . E .. .. . .. .. .. ..
hydroxypropylcellulose, acide polyacrylique.  (d) dispersion de la charge
(4) dans le me-' 25        lange.                         .. r-.. a.&. lUno
composition telle quo revendiquee dans --une.quelconque des revendications
1 a 7j     17. Un procede tel que revendiqut dans la reven-      -- dans
laquelle les fibres hydrophiles ont une       dication 16, dans lequel l e
polymbre (2) l.-!ongueur comprise. entre 0,5 et 6 mm et une       contient
des groupes carboxy libres au sein deo , .. . ',  '' . 4paieseur comprise
entre 1 et 25 am.  30     la molecule et les fibres (3) contiennent. ven-. 



tuellement des groupes hydroxy libres, .ledit. .'. 9  Uno composition telle
que revendiquee dans la      proced4 comportant une dtape supplmentaire
revendication 5, dans laquelle la charge hydro-    (C1) comprise entre
l'6tape (c) et l'Ntape (d), ,philo, oct un carbonate, hydroxyde, silicate
ou   l'6tape (Cl) consistant en l'addition d'un. cata-, oxyde m~tallique
insoluble dans l'eau et dans   35  lyseur de r~ticulation et permettant a
la reac- I alcool (1).                                     tion de
polymdrisationlr6ticulation de se pro- duire et comportant une 6tape
supplimentaire 10~w? - -. Une composition telle que revendiqu~e dans la
(e) apr1s l'4tapo (d), l'6tape (a) consistant A : revendication .9 dans
laquelle la. charge est     inactiver le catalyseur. choisie dansle.
groupe. comprenant CaCOs.  40 '-.BaGO , MgO, Fe04, kaolin, TiO2 et les m&-
B.. Un proc6dd tel que revendiqud dans la reven- -langos de ces substances.
dication 17, dans loquel le catalyseur de rMti- culation est un acide et
l'inactivation du cataly- 11 U.,ne composition tolle que revendiqude dans
la    sour est realisce par neutralisation de l'acide. 'revendication 9 ou
10, dans laquelle la charge   45  par une base. a;. uneo.dimension.
particulaire comprise entre 5 -V-,, 7  . et 251jm, de pref~rence, 10 a
151jm.           19. Un proc6d6 pour 6quilibrer une roue de v6hi- cule
automobile dans loquel on applique &Ia. '12WUne- composition tolle quo
revendlquie dans           surface intMrieure du pneumatique, une com- I
une quelconque des revendicatons 1 a   11,  s6   position thixotropique de
r6dquillbrage selon jqui contient, de plus, une quantit  pouvant     l'une
quelconque des revendicatlons 1 a 15, --:-,_%atteindre jusqu'& 10%  en
poids d'un agent     on monte la roue sur le vAhicule automobile, tampon. A
l'gard du pH.                            on d~place le v~hicule sur une
distance suffi-. sante pour permettre A la composition d'Oquili- 13iUne
composition telle que revendiquee dans la  6s  brage d'6quilibror la roue,
la composition revendication 12, dans laquelle l'agent tampon
d'equilibrage dtant appliquee, de pr6fdrence, L  I .gard du pH est un
hydroxyde soluble, une     en une couche dont l'epaisseur pout atteindre
.-amino ou un ddriv4 d'amine.                      8 mm. .  .........-; .
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* C   L   H   S * s  20. Une roue de vdhicule automobile comnprenant un:
pneumatique dans. lequel une composition thixotropique de r66quilibrage
solon l'une quel- ;:conque des revendications 1 A 15 est d6pos6e ,sur sa
surface int~rieure.                 5
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