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(54) Re-establishing of the reflectiveness of a surface marking material with reflective beads

(57) A method and a device is disclosed for re-es-
tablishing the reflectiveness of a surface marking mate-
rial with reflective beads therein, such as a road surface
marking material, as well as the use of compositions to
perform the re-establishment.

The preferred embodiment disclosed comprises the
steps to dissolve the top layer of the matrix material in

which the beads are contained by means of a liquid and
mechanical affecting of the material, followed by a water
flushing to remove the remains of said first liquid mate-
rial and the resolved matrix material. The uncovered
beads are then polished by applying a second liquid to
emulsify the remaining matrix material left on the beads
and polish by means of rotation brushes, where after the
emulsion is removed by suction.
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Description

[0001] A method and a device is disclosed for re-es-
tablishing the reflectiveness of a surface marking mate-
rial with reflective beads therein, such as a road surface
marking material, as well as the use of compositions to
perform the re-establishment.
[0002] The preferred embodiment disclosed compris-
es the steps to dissolve the top layer of the matrix ma-
terial in which the beads are contained by means of a
liquid and mechanical affecting of the material, followed
by a water flushing to remove the remains of said first
liquid material and the resolved matrix material. The un-
covered beads are then polished by applying a second
liquid to emulsify the remaining matrix material left on
the beads and polish by means of rotation brushes,
where after the emulsion is removed by suction.

BACKGROUND

[0003] Reflective surface marking materials are used
to for surface markings on e.g. roads and runways. A
very popular type of material comprises reflective
beads, such as glass beads, contained in a solidifying
matrix material, typically containing a binder of one or
more types of resin, so that the markings may be laid in
a liquid form that solidifies to a solid marking that is re-
flective. The reflectiveness of the beads in the surface
deteriorates over time due to wear on the markings, and
the beads become dirty and scratched or are crushed.
Ordinary wash of the road markings improves the reflec-
tiveness some, but today the markings are replaced
when the reflectiveness is below an acceptable level.
The old markings are peeled off the road surface, op-
tionally after a heating to soften the marking material,
and new markings are laid instead.
[0004] The replacement operation is costly to perform
and constitutes a significant part of the maintenance
costs of roads, as the marking material is worn down
relatively fast.
[0005] Thus, it is an object of the present invention to
extend the time between replacement operations, i.e. to
prolong the lifetime of the surface marking material.
[0006] This object is achieved by the method accord-
ing to the present invention, in which the reflectiveness
of a surface material comprising reflective beads con-
tained in a solidified matrix material is re-established by
dissolving a top layer of the matrix material by applying
a first liquid material to the surface material, uncovering
the reflective beads of the surface material by applying
a first mechanically affect to the surface material, and
by polishing the uncovered reflective beads. Thereby,
new reflective beads are present and polished in the top
surface of the surface marking material. The polishing
of the uncovered surface of the surface marking material
so as to polish the uncovered reflective beads has prov-
en to be essential to obtain the desired reflectiveness.
By this method, the reflectiveness of the surface mark-

ing material may be re-established 2-4 times before it is
necessary to replace the material, and the lifetime of the
marking is thus prolonged to 3-5 times the original one.
Preferred embodiments of the invention and various im-
provements of the basic invention are disclosed and dis-
cussed below.

DESCRIPTION OF THE INVENTION

[0007] The present invention relates in a first aspect
to a method of re-establishing the reflectiveness of a
surface marking material comprising reflective beads
contained in a solidified matrix material. The reflective
beads are typically glass beads with a diameter of about
0.5 mm, and the matrix material typically comprises so-
lidifying resin or a similar material. The method compris-
es the steps of

dissolving a top layer of the matrix material by ap-
plying a first liquid material to the surface material,

uncovering reflective beads of the surface mate-
rial by applying a first mechanically affect to the surface
of the material, and

polishing the uncovered reflective beads.
[0008] The first liquid material has properties that to-
gether with the mechanical affect of the surface of the
material cause the effect that the top layer of the material
is dissolved.
[0009] It is advantageous to include the step of flush-
ing the surface material after the reflective beads are
uncovered and prior to the polishing by applying water,
e.g. by means of rotating high-pressure nozzles, so as
to at least partly remove the remains of said first liquid
material and the resolved matrix material prior to the pol-
ishing of the uncovered reflective beads and to stop the
dissolving of the matrix material. Thereby, the result of
the polishing is improved and the use of an optional sec-
ond liquid material to facilitate the polishing of the re-
flective beads, which is another advantageous step that
may be included, is reduced. The desired feature of the
optional second liquid is that it acts as soap or a de-
greasing agent that emulsifies the remains of the matrix
material left on the reflective beads so that they may be
removed to leave the beads with a clean and reflective
surface.
[0010] The first mechanically affect may by provided
by means of cylindrical brushing means rotated about
its longitudinal axis being substantially parallel to the
plane of the surface material.
[0011] The remain of said second liquid material with
the material removed by the polishing contained therein
should be substantially removed from the marking after
the polishing. This is preferably performed by means of
applying suction subsequent to said polishing so that the
environment is not subjected to the liquid with its contain
of environmentally hostile substances.
[0012] The polishing may advantageously be provid-
ed by means of two cylindrical brushes counter-rotating
towards each other, i.e. the bristles are moving towards
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each other at the surface of the marking material, about
their longitudinal and substantially parallel axes, which
are substantially parallel to the plane of the surface ma-
terial. The axis should be substantially perpendicular to
the direction in which the device performing the present
method is moved, so that dirt from the surface next to
the marking material is not dragged onto the marking
material by the brushes. By letting the brushes counter-
rotate as described, the second liquid is to a certain de-
gree held in the area between the brushes, whereby its
full polishing effect is made use of and the consumption
of the second liquid in the operation is minimized.
[0013] The matrix material to which the present meth-
od is applied comprises preferably at least 10% by
weight of resin, more preferred up to 20% by weight of
resin and most preferred up to 30% by weight of resin.
The resin is preferably a mixture of resins in which one
or more artificial resins are used, in particular aliphatic
hydrocarbon resin, but also e.g. natural resins and
polyamide resin may be employed.
[0014] Also, the matrix material to which the present
method is applied comprises preferably at least 20% by
weight of reflective beads.
[0015] A preferred composition of the first liquid ma-
terial comprises at least 20% by weight of 2-Methoxy-
methylethoxy-propanol, from 10 to 40% by weight of
1-Methoxy-2-propanol and up to 20% by weight of n-
Methyl-2-pyrrolidon. More preferred, the first liquid ma-
terial is a composition comprising at least 30% by weight
of 2-Methoxy-methylethoxy-propanol. Alternatively or
additionally, the first liquid material is a composition
comprising from 20 to 30% by weight of 1-Methoxy-
2-propanol.
[0016] In particular, the first liquid material may com-
prise up to 10% by weight of n-Methyl-2-pyrrolidon, and
in a further preferred embodiment, the first liquid mate-
rial comprises at least 4% by weight and preferably at
least 7% by weight of n-Methyl-2-pyrrolidon.
[0017] A preferred composition of the second liquid
material comprises up to 25% by weight of non-ionic sur-
factants and up to 10% by weight of aliphatic hydrocar-
bons. The remaining part of the composition is typically
water.
[0018] In a preferred embodiment of the method, the
composition comprises up to 15% by weight of non-ionic
surfactants and in a further preferred embodiment, it
comprises at least 7% by weight, preferably at least 10%
by weight, of non-ionic surfactants.
[0019] According to a yet further preferred embodi-
ment, the composition of the second liquid material com-
prises up to 5% by weight of aliphatic hydrocarbons, and
in another yet further embodiment, the composition
comprises at least 2% by weight, preferably at least
3.5% by weight, of aliphatic hydrocarbons.
[0020] The present invention relates in a second as-
pect to the use of a composition comprising at least 20%
by weight of 2-Methoxy-methylethoxy-propanol, from 10
to 40% by weight of 1-Methoxy-2-propanol and up to

20% by weight of n-Methyl-2-pyrrolidon for dissolving a
top layer of a solidified matrix material comprising re-
flective beads, e.g. the types disclosed previously, so as
to enable uncovering of reflective beads.
[0021] The composition according to the second as-
pect comprises in a preferred embodiment at least 30%
by weight of 2-Methoxy-methylethoxy-propanol, and in
a further preferred embodiment from 20 to 30% by
weight of 1-Methoxy-2-propanol.
[0022] In a yet further embodiment the composition
comprises up to 10% by weight of n-Methyl-2-pyrro-
lidon, and in another preferred embodiment, the com-
position comprises at least 4% by weight and preferably
at least 7% by weight of n-Methyl-2-pyrrolidon.
[0023] In a third aspect, the present invention relates
to the use of a composition comprising up to 25% by
weight of non-ionic surfactants and up to 10% by weight
of aliphatic hydrocarbons for facilitating polishing of re-
flective beads uncovered from a solidified matrix mate-
rial, e.g. of the type disclosed previously and comprising
said reflective beads.
[0024] The composition according to said third aspect
of the invention may comprise up to 15% by weight of
non-ionic surfactants, and in a preferred embodiment at
least 7% by weight, preferably at least 10% by weight,
of non-ionic surfactants. In a yet further embodiment,
the composition comprises up to 5% by weight of
aliphatic hydrocarbons, and in another preferred em-
bodiment, the composition comprises at least 2% by
weight, preferably at least 3.5% by weight, of aliphatic
hydrocarbons.
[0025] The present invention relates in a fourth aspect
to a device for re-establishing the reflectiveness of a
road surface marking material and designed for being
mounting on a vehicle having a main direction of move-
ment, the device comprising, arranged in a row starting
from the front end of the vehicle,

an applicator for applying a first liquid to a line of
the surface material,

brush means to uncover reflective beads of the
surface material by applying a first mechanically affect
to the surface material,

a second applicator for applying a second liquid
to the line of the surface material, and

polishing means to polish the uncovered reflective
beads.
[0026] It is preferred that the device comprises a wa-
ter applicator arranged between the brush means and
the second applicator, the water applicator being adapt-
ed for flushing the road marking with water, so as to at
least partly remove the remains of said first liquid mate-
rial and the dissolved matrix material prior to the polish-
ing of the uncovered reflective beads. A particularly suit-
able water applicator comprises a number of rotating
high-pressure nozzles to eject water at a speed that ef-
fects a thorough flushing of the surface of the marking
material.
[0027] The brush means may comprise cylindrical
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brushing means and means for rotating the brushing
means about its longitudinal axis being substantially
parallel to the plane of the surface material.
[0028] The polishing means may preferably comprise
two cylindrical brushes counter-rotating towards each
other about their longitudinal and substantially parallel
axes, which are substantially parallel to the plane of the
surface material.
[0029] It is furthermore preferred that the device com-
prises suction means arranged after the polishing
means to remove remains of said second liquid material
subsequent to said polishing.

DESCRIPTION OF AN EMBODIMENT OF THE
PRESENT INVENTION

[0030] A device being a specific embodiment of the
present invention is for illustrative purposes described
below with reference to the enclosed drawing of which
Fig. 1 is a side view of the device mounted to the side
of a vehicle. The vehicle will move from left to right dur-
ing operation of the device.
[0031] The side of a vehicle 1 is partly shown with its
wheels 3 supported on the road 2. On the side of the
vehicle 1 is at the front end 4 mounted a first nozzle 5
for applying a first liquid composition to a marking on the
road 2. A cylindrical brush 6 with steel fibre bristles fol-
lows the nozzle 5. The brush 6 is depicted from the end
and is rotated in the counter-clockwise direction as in-
dicated by the arrow by means of drive means. The axis
of rotation of the brush 6 is parallel to the road 2 and
substantially perpendicular to the direction of movement
of the vehicle 1. Thereby, it is prevented that dirt from
the road surface 2 next to the marking will be transferred
to the marking by the brush and contaminate the mark-
ing and the first liquid. The dissolved marking material
and the first liquid is substantially flushed from the mark-
ing by means of water from the rotating high-pressure
water nozzles 7 arranged after the brush 6.
[0032] A second nozzle 8 is arranged for applying a
second liquid to the marking material and a set of coun-
ter-rotating brushes 9, 10 are arranged to polish the re-
flective beads that have been uncovered. The first brush
9 has steel fibre bristles and the second brush 10 has
Tampico fibre bristles, and they rotate towards each oth-
er, i.e. the bristles move towards each other at the sur-
face of the marking material. The axes of rotation are
perpendicular to the direction in which the vehicle 1
moves, so that dirt from the road surface 2 next to the
marking material is not dragged onto the marking ma-
terial by the brushes 9, 10. By letting the brushes 9, 10
counter-rotate as described, the second liquid is to a
certain degree held in the area between the brushes,
whereby its full polishing effect is made use of and the
consumption of the second liquid in the operation is min-
imized.
[0033] A suction head 11 is arranged after the brushes
9, 10 to remove the second liquid with the remainder of

the matrix material emulsified in it.
[0034] A typical road surface marking material is a
composition of 1-10% by weight of mineral oil, 10-30%
by weight of binder material, 20-70% by weight of reflec-
tive glass beads, 0.5-15% by weight of titanium dioxide
and 30-60% by weight of mineral filler. The ratio of the
different compounds is adjusted to obtain the required
features for a specific use of the surface marking mate-
rial. The binder material is a mixture of artificial resins
or a mixture of artificial and natural resins, of which an
aliphatic hydrocarbon resin constitutes the major part.
The reflective glass beads are made from a soda lime
glass, of which the main components are 70-73 % by
weight of silicon dioxide, 13-15% by weight of sodium
oxide and 7-11% by weight of calcium oxide. The diam-
eter of the beads is mainly in the range of 0.425 to 0.85
mm. Further pigment may be added besides titanium
dioxide to obtain a desired colour different from white of
the marking material.
[0035] The operation of the device is as follows: The
vehicle 1 moves along the road surface marking with a
velocity of about 5 km/h, and the first nozzle 5 applies
a layer of a first liquid to the surface marking. The first
liquid is a composition of at least 30% by weight of
2-Methoxy-methylethoxy-propanol, from 20 to 30% by
weight of 1-Methoxy-2-propanol, up to 10% by weight
of n-Methyl-2-pyrrolidon and less than 2.5% by weight
of D-Limonen, the last ingredients is mainly added for
providing a pleasant odour of the composition.
[0036] The first liquid dissolves the binder component
of the marking material and makes it possible for the
brush 6 to loosen a top layer thereof. The main part of
the mixture of the first liquid and the dissolved and loos-
ened marking material is removed from the road mark-
ing by the rotating high-pressure water nozzles 7, and
the water neutralises the active components of the first
liquid so that the impact on the environment is substan-
tially eliminated.
[0037] A thin layer of more or less dissolved matrix
material on the reflective beads that was uncovered
when the top layer of the marking material was removed
reduces now the reflectiveness of the beads. In order to
remove this layer, a second liquid is sprayed onto the
road marking by means of the second nozzle 8. The sec-
ond liquid has emulsifying properties such as soap or a
degreasing agent that emulsifies the remains of the ma-
trix material left on the reflective beads so that they may
be removed to leave the beads with a clean and reflec-
tive surface. The second liquid used in the present em-
bodiment is a composition comprising up to 15% by
weight of non-ionic surfactants, up to 5% by weight of
aliphatic hydrocarbons and water.
[0038] The newly uncovered surface of the marking
material is polished by the two rotating brushes 9, 10
whereby the thin layer of material on the beads is loos-
ened and emulsified by the second liquid. This emulsion
is finally removed from the road marking by the suction
head 11, leaving the surface of the reflective beads
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clean. The suction head 11 removes in the same oper-
ation, due to the wideness of the head, most of the dis-
solved surface marking material that was flushed from
the road marking by the rotating high-pressure water
nozzles 7. Further suction heads may be arranged along
the sides of or after the water nozzles 7 to remove the
dissolved surface marking material more efficiently.
Thus, the described operation restores or re-establishes
the reflectiveness of the surface marking material with
reflective beads.

Claims

1. A method of re-establishing the reflectiveness of a
surface marking material comprising reflective
beads contained in a solidified matrix material, the
method comprising the steps of

dissolving a top layer of the matrix material by
applying a first liquid material to the surface mate-
rial,

uncovering reflective beads of the surface
material by applying a first mechanically affect to
the surface of the material, and

polishing the uncovered reflective beads.

2. A method according to claim 1, wherein water is ap-
plied to flush the surface material after the reflective
beads are uncovered and prior to the polishing, so
as to at least partly remove the remains of said first
liquid material and the resolved matrix material prior
to the polishing of the uncovered reflective beads.

3. A method according to claim 1 or 2, wherein said
first mechanically affect is provided by means of cy-
lindrical brushing means rotated about its longitudi-
nal axis being substantially parallel to the plane of
the surface material.

4. A method according to any of the preceding claims,
wherein a second liquid material is applied to the
surface material, so as to facilitate the polishing of
the reflective beads.

5. A method according to claim 4, wherein the remain
of said second liquid material is substantially re-
moved by means of suction subsequent to said pol-
ishing.

6. A method according to claim 4 or 5, wherein the pol-
ishing is provided by means of two cylindrical brush-
es counter rotating towards each other about their
longitudinal and substantially parallel axes, which
are substantially parallel to the plane of the surface
material.

7. A method according to any of the preceding claims,
wherein said matrix material comprises at least

10% by weight of resin, preferably up to 20% by
weight of resin.

8. A method according to any of the preceding claims,
wherein the matrix material comprises at least 20%
by weight of reflective beads.

9. A method according to any of the preceding claims,
wherein said first liquid material is a composition
comprising at least 20% by weight of 2-Methoxy-
methylethoxy-propanol, from 10 to 40% by weight
of 1-Methoxy-2-propanol and up to 20% by weight
of n-Methyl-2-pyrrolidon.

10. A method according to claim 9, wherein said first
liquid material is a composition comprising at least
30% by weight of 2-Methoxy-methylethoxy-propa-
nol.

11. A method according to claim 9 or 10, wherein said
first liquid material is a composition comprising from
20 to 30% by weight of 1-Methoxy-2-propanol.

12. A method according to any of claims 9-11, wherein
said first liquid material is a composition comprising
up to 10% by weight of n-Methyl-2-pyrrolidon.

13. A method according to any of claims 9-12, wherein
said first liquid material is a composition comprising
at least 4% by weight and preferably at least 7% by
weight of n-Methyl-2-pyrrolidon.

14. A method according to any of claims 4-13, wherein
said second liquid material is a composition com-
prising up to 25% by weight of non-ionic surfactants
and up to 10% by weight of aliphatic hydrocarbons.

15. A method according to claim 14, wherein the sec-
ond liquid material is a composition comprising up
to 15% by weight of non-ionic surfactants.

16. A method according to claim 14 or 15, wherein the
second liquid material is a composition comprising
at least 7% by weight, preferably at least 10% by
weight, of non-ionic surfactants.

17. A method according to any of claims 14-16, wherein
the second liquid material is a composition compris-
ing up to 5% by weight of aliphatic hydrocarbons.

18. A method according to any of claims 14-17, wherein
the second liquid material is a composition compris-
ing at least 2% by weight, preferably at least 3.5%
by weight, of aliphatic hydrocarbons.

19. Use of a composition comprising at least 20% by
weight of 2-Methoxy-methylethoxy-propanol, from
10 to 40% by weight of 1-Methoxy-2-propanol and
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up to 20% by weight of n-Methyl-2-pyrrolidon for
dissolving a top layer of a solidified matrix material
comprising reflective beads, so as to enable uncov-
ering of reflective beads.

20. Use according to claim 19, wherein the composition
comprises at least 30% by weight of 2-Methoxy-
methylethoxy-propanol.

21. Use according to claim 19 or 20, wherein the com-
position comprises from 20 to 30% by weight of
1-Methoxy-2-propanol.

22. Use according to any of claims 19-21, wherein the
composition comprises up to 10% by weight of n-
Methyl-2-pyrrolidon.

23. Use according to any of claims 19-22, wherein the
composition comprises at least 4% by weight and
preferably at least 7% by weight of n-Methyl-2-pyr-
rolidon.

24. Use according to any of claims 19-23, wherein said
matrix material comprises at least 10% by weight of
resin, preferably at least 20% by weight of resin.

25. Use according to any of claims 19-24, wherein the
matrix material comprises at least 20% by weight of
reflective beads.

26. Use of a composition comprising up to 25% by
weight of non-ionic surfactants and up to 10% by
weight of aliphatic hydrocarbons for facilitating pol-
ishing of reflective beads uncovered from a solidi-
fied matrix material comprising said reflective
beads.

27. Use according to claim 26, wherein the composition
comprises up to 15% by weight of non-ionic sur-
factants.

28. Use according to claim 26 or 27, wherein the com-
position comprises at least 7% by weight, preferably
at least 10% by weight, of non-ionic surfactants.

29. Use according to any of claims 26-28, wherein the
composition comprises up to 5% by weight of
aliphatic hydrocarbons.

30. Use according to any of claims 26-29, wherein the
composition comprises at least 2% by weight, pref-
erably at least 3.5% by weight, of aliphatic hydro-
carbons.

31. Device for re-establishing the reflectiveness of a
road surface marking material and designed for be-
ing mounting on a vehicle having a main direction
of movement, the device comprising, arranged in a

row starting from the front end of the vehicle,
an applicator for applying a first liquid to a line

of the surface material,
brush means to uncover reflective beads of

the surface material by applying a first mechanically
affect to the surface material,

a second applicator for applying a second liq-
uid to the line of the surface material, and

polishing means to polish the uncovered re-
flective beads.

32. Device according to claim 31, comprising a water
applicator arranged between the brush means and
the second applicator, the water applicator being
adapted for flushing the surface material water, so
as to at least partly remove the remains of said first
liquid material and the resolved matrix material prior
to the polishing of the uncovered reflective beads.

33. Device according to claim 31 or 32, wherein said
brush means comprises cylindrical brushing means
and means for rotating the brushing means about
its longitudinal axis being substantially parallel to
the plane of the surface material.

34. Device according to any of claims 31-33, wherein
the polishing means comprises two cylindrical
brushes counter rotating towards each other about
their longitudinal and substantially parallel axes,
which are substantially parallel to the plane of the
surface material.

35. Device according to any of claims 31-34 comprising
suction means arranged after the polishing means
to remove remains of said second liquid material
subsequent to said polishing.
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