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HISTORY OF TRAFFIC PAINTS IN THE WORLD

The first official and recorded use of traffic centerlines was in Trenton's River Road
Wayne County, Michigan, in 1911,

The idea of using colored lines in roads was first stated by Edward N. Hines, the
chairperson of the Wayne County, Michigan, Board of Roads.Leakage of milk from
a milk carrying wagon and the marks it made on the surface of a road created the
theory for determining the boundary, or in other words, road lines, in his mind.
This idea caused his name to be registered g 1872 for his initiation, in Michigan
Transportation Attribution Building, and receive the award by Paul Mijksenaar
Foundation in 2011.The idea of using yellow lines for centerlines came into the
mind of a person called “Rexford”, in a dark rainy night.

He was then travelling in a bus, and implemented the idea for increasing the
safety in Colombia River Highway, participating thence as the supervisor for
executing the lines. Rexford considered this line as the first yellow traffic line used
in highways until that time.

Sometime later, an article was published in a newspaper regarding a completion
for identifying the first ideologist and initiator of traffic lines, which was soon
outdated, since it was information received from European countries that older
civilizations used to use white bricks to determine the traffic routes in those
countries. In 1917, Dr. George McOrwell discussed about an initiative idea regarding
using white lines in highways.He, who was diverted outside the main road during
driving, due to lack of traffic lines or inattention of a lorry driver, presented his idea
to the then commerce department and the supervising board of his city, but his
plan was not welcomed.Thus, he personally decided to define the real moving line
by drawing a white line on the center of the road, the action that caused later to
name a part of the highway in his name for his prominent idea.

The color has always been regarded as an arguable subject in road traffic lines.
White color used to be applied until November 1954 in 47 states of the U.S.A for
road lines.

The U.S. Roads Office defined white color in 1958 as the standard color for road

surface markings,but in
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1971, the instructions for traffic control introduced yellow color as the standard
color for road lines. The trend of transformations to MUTCD standards was
developed from 1971 to 1975, and most of the changes took place by the end
of 1973.

Drivers had to follow both rules regarding road markings, for two years.The use
of yellow color was because firstly, that color was used before then for warning
signs, and secondly, since instructing the drivers regarding yellow color was for
separating opposite routes and white color for separation of unidirectional routes
was easy. The most important problem in white/yellow road marking system was
that yellow color has less contrast, especially at night, as compared to white color.
Thus, to obtain the highest rate of contrast for yellow color, light yellow and
lead chromate (extremely toxic material) was used by the end of 20th century,
which was quite dangerous for the workers being in contact with these paints.
The idea of using white center road markings in England was considered in
1921 in Birmingham, due to extensive complaints of the residents in that city for
dangerous driving and various accidents, and Sutton Cold field city decided to
use while road markings in that city.

The application of this type of markings, which was done experimentally, was
so successful that all the country accepted and applied the idea as the tool for
road safety.
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HISTORY OF TRAFFIC MARKINGS IN IRAN

Ministry of Public Advantages was established in 1876 in Iran, during the reign of
Masser al-Din Shah's reign, and the affairs related to road and bridge constructions
and road management were transferred to this ministry.

Road was one of the main elements in cities in the past.This element has been
so effective in the social and economic life that has even been regarded as the
place of occurring many events in ancient Persian literature.

Entrance of cars into Iranian community caused a need to be felt for a suitable
network regarding the movement of this vehicle. No problems were primarily felt
practically, since the number of vehicles were few. In particular,the size of cities
were not so large for anyone not to be able to go through some parts of them
on foot. However, increasing the number of vehicles and growth of cities made
great pressures on the passage systems, and hence appropriate basis should
have been provided for traffic purposes. Thus, construction of suitable and wide
streets was considered for some existing routes. On the other hand, rapid
development of cities led to construction of new areas, taking cars into account.
One of the main tools for road safety considered by the public even in those years
was defining the moving limits of vehicles in the roads. Utilization of appropriate
instruments seemed to be necessary in achieving this goal.

Apart from traffic signs, using road markings was also important for determining
moving boundaries of vehicles, especially at nights, and records indicate drivers’
diversion in different routes, especially at nights. The rates of accidents made
consideration of road markings as an important aspect. Thus, development of
road marking and traffic sign systems along inter-city and urban routes was
considered by the related ministry.

Gradually, the technology of various applicable paints entered the country; the
point that in addition to road safety,considered the beauty and maintaining urban
areas. By the development and self-sufficiency of the country in different scientific
fields, various approaches started and extended to achieve the Iranian knowledge
of producing traffic paints. After so many years of other countries; knowledge,
Iranian scientists have gained prominent national achievements in that respect
and have had important steps in domesticizing this industry, the industry that gets
refreshing developments, every day.
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PREFACE

We dissemble yellow, red and blue colors to appreciate God, with consideration of beauties.

‘Reef” is interpreted as “green and blessed land” in Farsi, in Arabic it means “oasis” and In Latin language, it is
translated as “coral island”. Reef Iran Co. was established in Iran in 1999, in a land with the area of 55000m2,
after its expansion, in Razi Chemical Industrial Estate. This company initially intended to mechanize paint,
resin, and other chemical materials production, by using the experience of domestic and foreign designers
and consultants and by utilizing modern and computerized equipment . Relying on scientific researches,
membership in domestic and international associations such as “Pra” (London Pint Research Association),
inspiration from new scientific and economic standards and developments, and by using the experience and
specialties of its engineers and specialists, Reef Iran Chemical Industries Co. has supplied a wide range
of resins, solvent-based paints and water-based paints (environment friendly), various types of adhesives
and building polymer materials to the market.

Through the knowledge of its specialists in the field of paints and resin and the aims for self-sufficiency in
this industry, Reef Iran Chemical Industries Co. has defined its plans and policies, and had placed among the
pioneers of this industry.By mid-1992, research was started about cool traffic colors of Clorocaucho (syn-
thetic rubber),and the first product of Clorocaucho (synthetic rubber) traffic paint of the company entered into
the market by 1993 After about 9 months in 1994, the acrylic-based traffic paint was assessed by using
helios resin and this paint was also produced. Different types of warm colors were also supplied into the
market in 1996 by Reef Iran Co.

Science and technology are almost reaching today to their ultimate borders in many fields.Nano-technology
has presented its developing potentials to human beings and has been transformed to one of the most
attractive and important researching phenomena in recent years.In this regard, by using the technology for
producing polymer nano-composites, Reef Iran Chemical Industries Co.has produced nano-composite resins
and acrylic paints. With some years of experience in producing different types of traffic paints and the most
extensive executing systems, Reef Iran Chemical Industries Co. thinks about new horizons in this industry,
in arder not only to improve its qualitative and quantitative standards inside the country, but also, by supplying
its experiences and products to outside the borders of Iran, to have a prominent share of this complex
in exporting the domestic products, to develop the name of Iran in international domains.
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INTRODUCTION

Road safety and capabilities for sufficient movement
of vehicles with min.delays and maintaining
convenience of drivers depend on organized traffic
flow.Road markings are among important herizontal
signs that have important roles in roads, causing
the attention of drivers before reaching dangerous
situations, by providing orders and separating the
moving lines for vehicles.

These road markings are effective when:

- They are clearly seen.

- Their colors and brightness do not change during
the day, and clearly show the sides and limits of
the roads.

- They are having light reflection potential under
the lights from the vehicles in opposite direction.
Thus, any factors providing problems or loss of
the mentioned specifications will lead to reducing
the effectiveness of road marking functions.
Effective factors on the function and persistence
of road markings include the following points:
Paint quality: Selecting the paint with appropriating
quality and according to national and international
standards and the type of pavement | climatic
conditions and the rate of movements is quite
important. Durability and persistence of paint have
direct relations with the paint quality.

Glass bead quality: Glass beads in paint base
causes reflection of vehicles’ lights and observing
colors in dark. Glass beads have different quality
grades helping the life and durability of this function.
Type and conditions of paving: The surface
of the road with markings is the most important
effective factor on the function of marking materials.
Main specifications such as coarseness, porosity
of surface and sensitivity to heat should be
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considered in selecting the paints and types of
road markings.

Surface contaminations: Paving surface should
be cleaned, dry and without any contaminations
before execution of the markings, to provide bonds
between the marking material and the surface.
Climatic conditions:Due to diversity of conditions,
selecting the type of material and executing the
marking should be according to climatic features
in each region.

Features such as: Rate, intensity and type of rain,
max. and min. temperature, relative humidity of
the environment, surface of paving. These conditions
during road marking and annual climatic changes
are quite important.

Traffic conditions: Traffic situation is one of the
important factors to be considered in selecting the
types of materials and their applications. These
features are considered in two criteria: traffic size
and combinations in traffic.

Paints components: Painting should be executed
with considered dimensions and thickness by the
customers, using experienced operators and
suitable equipment. Then adequate rate of glass
beads are placed on the paint surface. In case of
needing to dilute the paint, special and adequate

thinner should be used.

Preserving the markings from the time of execution
to complete drying should be done with great care,
and vehicles should not be permitted to move on
them during this time.

Promoting the driving culture and providing order
during movement of vehicles:in addition to reducing
traffic load, movement of vehicles in between lines
has an important role in the functions and durability
of the markings.
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Traffic engineering unit

This unit provides specialized services for different
types of paints and traffic domains, in the form of

different sections, as follows :

Consultation: In addition to considering customers’
needs, this department provides consultations
and approaches according to national and intermational
standards for selecting appropriate paints, conformity
with the type of road markings with climatic conditions
and traffic projects.

Design: This unit has the duty of transforming
engineering ideas and plans to execution conditions,
This design is done according to:1- Road geometry
and existing standards, 2- special orders.

In addition to observing fraffic engineering principles
and inner-city and inter-city safety regulations types
of signs, colors and dimensions are designed and
prepared for the executing department for the first
section.In the second section, the traffic requirements
of each region are identified and specific new and
initiative plans such as the routes for the binds,
special bicycle routes and special urban beautifying
signs are designed and proposed.

Execution: The main department is traffic
engineering unit, which executes traffic markings
in accordance with global standards, by having
the newest machinery, equipment and experience
personnel.

Urban beautification including painting of curbs,
specialized covers and prefab. Signs, removing
of obstacles and cleaning worn out markings are
done in this department by using special machinery
and equipment,
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Inspection and supervision:This unit is working
for the previous stages , during and after the
production, controlling and assuring from surface
cleanness , inspecting the machinery , controlling
environment temperature and the road surface,
assessing the humidity, controlling the type and
percentage of the solvent , controlling the
mechanism speed, rate of glass bead consumption,
thickness of wet film , assessing the apparent
conditions of the paint, refection of light at nights

or days, and many other factors.

QC department: Repair and maintenance of road
rarkings during operation and determining the life
and strength of the markings for technical/economic
assessments require investigations and tests in
accordance with national and international standards.
The cooperating laboratory with Reef [ran has
considered the approach in deploying the standard
“17025", with the aim to promote the quality of
products and creating benefits for the customers,
and controls all the paints before, during and after
applications, by equipping its relevant laboratories
to modemn QC equipment and instruments.

The QC instruments in this unit are divided into
two different categories:

Fixed QC equipment: These devices are used for
quality control of the paint before application, which
include viscometers, equipment to test resistance
to impacts, erosion, scratches, and also testing
brightness, reflection, adhesion, etc.

Portable QC devices: These instruments are used
for quality control activities after applying the paint,
and they can be moved. They include wet and dry
films thickness measuring devices, the device to
measure reflection, the device to measure the
surface and the complete drying time, etc.
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Extrusion method :

Warm paints executed by extrusion method are
preheated in a double-layered tank equipped with
oil, in order to get the melt form. This container
should be equipped with permanent mixer.The
molten material is conducted towards a grooved
outlet nozzle, via a feeding spiral placed in a cylinder,
and executed via a wide and fixed groove on the
surface of roads in a strip form. Itis to note that the
markings can be done either in sections or with
patterned strips. The factors to be controlled during
warm markings include vehicles speed,speed of
feeding materials (in spiral r.p.m.), height of outlet
groove from the road surface and the material
temperature. Extrusion method is usually executed
faster that screed method. Road marking with this
method is done with average speed of Skm/hr., and
the road shall be ready to be used 10-20 min. after
execution.

Paint code Shade of color
White, yellow and
B1110-1120 according to order
Climatic conditions Durability

Moderate, dry and
hurnid 36 months

Surface preparation Method of execution

Without primer, with no dust
and grease, dry and without Spray
bitumen

Thickness of dry film (micron) Applications

Roads, inside cities, airport
300 - 400 runways, curbs, signs and
patterns
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Bipartite acrylic paints :

They are traffic paints based on acrylic acid esters
and methacrylic acid, used for different markings,
signs and horizontal markings with high thickness
and durability, on road surfaces.

This paint is made up of two main parts of resin
and curing agent, belonging to cold paint group
for its nature and execution criterion. The main
difference of these paints with cold paints is lack
of needing special equipment for execution, high
durability and being executable up to 3500y
thickness, or even more. This paint is 100% solid
and does not need thinners or solvents. Executing
these paints require designing on the surfaces, and
there is the possibility for placing glass beads on
the pavement for the purpose of night vision. The
drying time of bipartite paints is about 20-40 min.,
and then the road is ready to be used for vehicles.

Paint code Shade of color

White, yellow and

B1200 - A1220 according to order

Climatic conditions Durability
Moderate and dry 18 months
Surface preparation Method of execution
Without primer, with no dust  Airless spraying, rollers,
and grease, dry and without tee mops, trowels
bitumen
Thickness of dry film (micron) Applications
Inside the cities
2500-3500 (zebra crossings, pattemns
and signs)
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Screed method :

Thermoplastic materials are heated in a coated
tank, and then a definite amount of molten metal
is poured in a nozzle. The nozzle is equipped
with an outlet that is adjusted according to the
considered marking thickness.

After the finish of material in the nozzle container,
the process is repeated again. During the execution,
the temperature of molten material should be fixed,
The screed process is also called “extrusion under
the weight™. This method is suitable for thick road
markings. This method is applied for freeways and
highways with asphalt and gravel shoulders.

It is to note that screed marking should seriously
be avoided in snowy mountain passes, where road
maintenance operations such as removing snow
and placing salt on them are done, and the roads
intended to be re-layered.

Paint code Shade of color

White, yellow and

2126 according to order

Climatic conditions Durability

Moderate and dry 36 months

Surface preparation Method of execution

Without primer, with no dust

and grease, dry and without Screed
bitumen
Thickness of dry film (micron) Applications
2000 - 3000 Roads, inside the ciies
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Spraying method :

Due to various advantages compared to other
methods, spraying is the most common executing
method in road markings by warm paints.

Molten material in this method is sprayed on the road
surface by the aid of compressed air. The feeding
source of compressed air is connected to the pump
for the considered materials to be directed towards
the considered place, as well as being atomized.
The flow speed of molten material and the pressure
of compressed air should be adjusted and controlled.
The feeding system in the sprayer should be insulated,
providing heat to the extent for the molten material
to be pumped in the considered temperature and in
ordinary operating conditions. The advantage of
spraying is for the markings to be done faster, and
the executed markings are ready in shorter time
for the traffic purposes. Marking with warm paints
by spraying method is not suitable as compared to
extrusion and stripping methods for thicknesses
over 2500p This method is executed with 1015kmvhr.
in large applications, and can be used in less than
a minute after execution.

Paint code Shade of color

White, yellow and

B2100 according to order
Climatic conditions Durability
Maoderate and dry 18 months
Surface preparation Method of execution
Without primer, with no dust
and grease, dry and without Spray
bitumen
Thickness of dry film (micron) Applications
1150-1500 Roads, inside the cities
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Warm paints :

It contains traffic paints based on alkyd, hydrocarbon
and epoxy resins, used for asphalt and concrete
surface markings. Technical specification of these
paints are stated in Iranian National Standards
(No. 3757). Warm paints are in powder forms,
which is soften due to heat treatment but hardens
immediately after cooling. Although the cost of
warm markings is 2-3 times the cost of cold paints,
but due to high durability and increasing the vision
in considerable rate, these substances are
considered appropriate replacement in many cases.
The main difference of warm paints with cold paints
is requiring rather high temperature for executing
the marking.

The other difference is irrevocability of cold paint
film after evaporation of water or the solvent.
Type and conditions of asphalt layers are effective
on proper adhesion of the paint on the base layer.
Bitumen layer is softened due to heating during
the execulion, and the paint is thus linked with the
surface should be applied with proper thickness,
before applying the paint.

Warm paints are applied according to their forming
materials, considered thickness, marking pattern
and also the type of roads and the conditions of
the road surfaces, by the following methods:
Spraying: With 1150-1500 p thickness

Screed: With 2000-3000 p thickness

Extrusion (warning): With 5000-6000 p thickness
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Cold acrylic water-based paints

It consists of traffic paints with water-based acrylic
resins used for asphalt and concrete surface
markings. Due to lacking volatile organic materials,
these paints are environment-friendly, and welcomed
due to having effects on weather quality control
standards, low risks of fire, and more health and
safety during production and consumption.

This type of paint is an appropriate reptlacement
to solvent-based paints, and lack of persecuting
odor as in organic solvents, non-flammability, lower
risks in displacements and storage, high drying
speed, better marking efficiency at nights, lack of
composition with asphalt, and hence lack of
emerging the problem of bituminization.

Paint code Shade of color
A2200 fﬂ?&iﬁ? b
Climatic conditions Durability
B 12 months

Surface preparation Method of execution

Without primer, with no dust
and grease, dry and without Spray, brush, roller

bitumen
Thickness of dry film (micron) Applications
00 - 400 Airport runways, roads,

inside the cities

* : e , R
Regarding the applications for airport rumways and inside the
cities it is proposedfor the dry film thickness to be 400-500p.
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Nano-composite cold thermoplastic alkyd paints

These traffic paints are nano-composite solvent-
based acrylic resin-based substances, used for
asphalt and concrete surface markings. Technical
specification of these paints are stated in Iranian
Mational Standards (No. 3758).

Superb resistance to erosion and scratches, suitable
chemical resistivity, appropriate viscosity and
adhesion on old painted surfaces and high optical
resistance are among the properties of these
paints as compared with cold thermoplastic alkyd
paints.

Due to resistance to erosion and impacts, this
type of paint is extensively applied for markings
on airport runways.

It is to note that the exclusive production of this
product is attributed to Reef Iran Co., and it is
patented under no. 005186 in Iran Industrial

Ownership Office.
Faint code Shade of color
o Uit
Climatic conditions Durability
Moderate and dry 9 months

Surface preparation Method of execution

Without primer, with no dust
and grease, dry and without Spray
bitumen

Thickness of dry film (micron) Applications
Roads, inside cities, airport

300 - 400 runways, curbs, signs and
marks
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Cold thermoplastic alkyd paints :

Acrylic resin-based traffic paints are solvent (oil)
based,used for asphalt-based and concrete-based
road markings. Technical specification of these
paints are stated in Iranian National Standards
(No. 3758).

High drying speed, proper chemical resistance,
suitable viscosity and adhesion on old painted
surfaces and high optical resistance are among
the properties of these paints. This type of paint
has proper speed of drying in improper climatic
conditions (very low or very high temperatures)
and humid conditions , with more appropriate
applying properties . In such conditions , solvent-
based acrylic paints have better performance than

(UDREEF
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Paint code Shade of color

White, yellow and
A1210-1227 according to order

Climatic conditions Durability

Moderate, dry 8 months9 months
Surface preparation Method of execution

Without primer, with no dust
and grease, dry and without Spray, brush, roller

bitumen
Thickness of dry film (micron) Applications
Airport runways, roads
300 - 400 inside,cities, curbs, signs
and marks

* Regarding the applications for airpert runways inside the

cities | it is proposed for the dry film thickness to be 400-500p.
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TYPES OF TRAFFIC PAINTS

Cold alkyd paints — Clorocaucho :

Traffic paints are based on natural rubber resin
(chlorinated), used for asphalt-based road
markings, having better durability and per-
sistence as compared to ordinary alkyd colors.
There are some amounts of softeners and dryers
in the formulation of these paints. Technical speci-
fication of these paints are stated in Iranian
National Standards (No. 339).

High hardness, superb erosive resistance, and
appropriate adhesion on old road marking
surfaces are among these paints properties.
These paints can often be used by spraying on
latitudinal and longitudinal road markings, and
other road markings.

Paint code Shade of color

White, yellow and

A1110-1120 according to order

Climatic conditions Durability
Maoderate, dry and

humid, cold 9 months
Surface preparation Method of execution

Without primer, with no dust
and grease, dry and without  SPray, brush, roller

biturmen
Thickness of dry film (micron) Applications
Roads, inside cities, airport
300 - 400 runways, curbs, signs and

marks

* Regarding the applications for inside the cities and airport
runways.it is proposed for the dry film thickness to be 400-500p
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Prefabricated signs :

Prefab. Signs have replaced traffic signs in most
of the developed countries, in recent years. This
method contains prefab. puzzle-like pieces, which
are adhered according to the design and numbering
on the surfaces with applied primer by the execution
department. These pieces are fixed after heating.
These signs have eliminated the problems due to
installing vertical signs. Some of the problems for
vertical traffic signs are as follows:

— Stealing of the signs

— The risk of the signs falling down and occurrence
of inevitable disasters

— High installation costs

— Providing confusion in drivers during driving
Erosion resistance, resistance against slipping and
executable up to 3500p thickness are among the
properties of this product. Imen Reef Aria Co., as
one of the subsidiary companies of Reef Group,
has started the production of this product and has
domesticized its technical knowledge.

Paint code Shade of color

FREEFAB As ordered
Climatic conditions Durability
Moderate, and dry 18 months

Surface preparation Method of execution

With primer, with no dust

and grease, dry and without Spray
bitumen
Thickness of dry film (micron) Applications
1150-1500 Roads, inside the cities
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Other specialized products in the field of traffic :

To respond to all the requirements of its customers,

Reef Iran Co. has produced specific products,
some of which are hereby indicated :

Nano-decontaminating varnish (Reef Road L-100)
MNano-decontaminating varnish (bipartite) has
superb adhesion and durability and extraordinary
resistance to different climatic conditions and
chemical substance, by proper binding with the
two-part underneath paint and rapid curing time.
It has a great role in lack of paint contamination.

Warm traffic primer (B2130-2135P)

This primer has rapid drying time, superb resistance
in different climatic conditions, high flexibility and
elasticity and proper coating and adhesion on
asphalt and cement surfaces, and it is used for
increasing adhesion of warm traffic paints.

Glass bead

Glass beads, which are produced in paving and
primax forms for increasing vision at nights of
traffic paints, are applied in roads, urban streets
and inter-city routes, zebra crossings, etc.
Anti-humid coating improves the efficiency of

glass bead performance in humid and rainy conditions.

Cat's eye adhesive (A-254)

In two-part form and rapid curing, this adhesive
has superb adhesion and durability, extraordinary
resistance in different climates, proper resistance
to impacts and chemical materials. This product
is applied for placing cat's eyes and tiger's eyes
signs on asphalt surfaces.
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