Summary

The Borum answer to a cost effective
solution on a modern road marking is
Dot’n line. With this solution Borum
has set the new standard in the
industry making it possible to fulfil the
marking requirements set by road
authorities worldwide. The Dot'n line
machine is a flexible, modern road
marking “factory on wheels” operating
at an industrial scale, with a speed of
up to 10 km/h during marking. The
Dot'n line system is also capable to
make both Type 1 and 2 marking in a
cost very effective way. The change !
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between the two different types is
handled from the driver’'s seat within
seconds with a push on a button
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Road marking types

Type 1: The “traditional” road marking without profiles or surface topology. This type can also be
scattered with glass beads to improve night visibility. However, Type 1 road marking has limitations
even with glass beads scattered on the surface. In wet conditions a water film is building up on the road
marking reducing the retro-reflection significantly.

Type 2: The newest road marking technology where a part of the road marking topology is raised over
the road surface. This has the important advantage to ensure the retro-reflection especially during night
and in wet conditions. Furthermore, Type 2 road marking systems can also be scattered with glass

beads to achieve superior retro-reflection.

What Machines

Borum is currently offering the Dot’n line
system on the self propelled Highway and
Motorway machines for Thermoplastic
use only (BM 350 and 500 series). Picture
1 shows the BMT 350-2 Dot'n line at a
marking test performed in Germany with
the DSGS (the German road marking
association), August 2006.

The Dot'n line technology can be applied
to Borum Mega Road systems as well.
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Picture 1: BMT 350-2 Dot'n line
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Different patterns and applications

The Dot'n line technology is very versatile and can apply Thermoplastic for both types 1 and 2 road
marking. In this way the Dot’n line system is able to focus on either day time visibility (Qd), night time
retro-reflection (RI) or combinations.

Picture 2: COMBIDOT
Picture 1: BASE LINE

To be able to achieve these requirements, the
Dot'n line system offers a three-in-one solution:
- Base line (flat lines)
UNIDOT (raised surface topology — profiled
pattern lines)
Unique combinations of base lines with
UNIDOT — we call this marking type
COMBIDOT

Picture 3: UNIDOT
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Application note DOT'N LINE

The machine set-up enables it also to make more traditional road marking patterns e.g. Longflex lines;

however the next generation of unique Longflex lines is currently being tested. The Longflex marking is
entirely consisting of dots giving a superior night time retro reflection — also in wet conditions, and at the
same time saving up to 40 % of Thermoplastic material. We call this new road marking type FLEXDOT.

Typical values for the Dot'n line technology:

Road marking Line weight Line thickness Retro-reflection, Day visibility,
type [kg/m 4] [mm] Rl [mecd/m ?xLx] | Qd [mcd/m 2xLx]
Base line - - - -
UNIDOT 4.6 4.5 334 204
COMBIDOT 5.5 4.5 285 217
FLEXDOT ~3 ~4.5 - -

Current valve set-up of pilot line, BM T 350-2 “Dot  'n line”

A typical valve set-up is shown in Figure 1 [in mm]. This set-up offers many possibilities for applying the
road marking needed in e.g. Denmark and Germany. An example of the marking possibilities is shown
in Figure 2. The valve set-up can be adapted to mach the specific demands for different countries, e.g.
a 12/24 system for Poland, and Borum is thereby in a position to offer the Dot’n line system world wide.

50 50 50 50 50 50 50 50 50 50
Figure 1: Valve set-up on pilot line

Figure 2: Examples of line marking widths
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Application note DOT’'N LINE

Raw materials
The Dot'n line can work with all types of premium Thermoplastic material; however it must fulfil the
demands for thermal stability and viscosity.

The most accurate criteria to specify the quality and ensuring correct handling of the thermoplastic
material is measuring the weight loss in a given time by a certain temperature, typically at 250 °C.
Other important factor is the content of, and the tolerance of the binding agent. The tolerance should be
within £ 0.5 weight% of the material. This is a parameter, which indicates the homogeneity between the
different batches of material. Furthermore the content of premix glass should be minimum 39 % (by
weight) and the content of skid resistance is over 15 % (by weight)

To have a more practical way of handling the material the following general guidelines has been given
by leading thermoplastic material manufactures:

A melting temperature (and working) range: 180 — 210 °C

Relatively slow agitator speed in the thermoplastic tank (the boiler): Max 30 rpm

Minimum and maximum heating time — achieve the correct homogenization but also avoid a
degrading of the thermoplastic: From %2 to max 6 hours (total heating time of the material — also the
time in an e.g. external boiler, which is used to ensure a continues road marking).

Handling

A newly adapted computer is ensuring a simple and very user friendly handling of the Dot'n line
technology. The waterproof control panel of the BM UNI-LINE-EUR 1, which furthermore is equipped
with raised buttons each with its own symbol, ensures a quick and easy operation. It is possible to pre-
programme up to 10 markings for automatic or semi-automatic marking. For minor tasks it is of course
also possible to operate the computer manually.

For the optimal effect of the road marking glass beads being scattered on the hot Thermoplastic, the 3
bead guns is also being controlled via the control panel. During the working day BM UNI-LINE-EUR 1 is
saving important information, such as line length, gap, working speed, working hours and total marking
distance covered.

As a very new feature and as the first road marking machines in the world the Borum Highway and
Motorway series are now equipped with the newly developed “cruise control system”. The equipment
provides several advantages for the operator and thereby also for the marking result on the road. The
stabile velocity gained by the cruise control enables a superior uniform quality of the road marking e.g.
layer thickness and constant pattern of the UNIDOT and COMBIDOT marking. With the automatic
cruise control activated the operator is relieved from the task of controlling the speed manually and is
able to concentrate on steering the machine and optimizing the visual appearance of the road marking.
Use of the system provides a better working environment for the operator and furthermore leads to a
reduction of fuel consumption.
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