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7. Application

7.1 Atmospheric Conditions

Having ensured that the surface to be painted has been
properly prepared it is also important to ensure that the
atmospheric conditions at the time of painting are acceptable.

One of the most frequent causes of coating failure is application
under unsuitable weather conditions. Exposure of wet or
uncured paint films to rain, frost, fog or dew will have a
damaging effect both on the intercoat adhesion, and the
ultimate performance of the paint system. It is therefore
extremely important to apply paint under good application
conditions.

Coating application should only be undertaken when conditions
are favourable and with the knowledge that the conditions will
remain so during the drying or cure period.

Painting should stop under the following general conditions
unless special allowances are applicable to select coating
types:

1. When the temperature of the surrounding
atmosphere falls below 10°C or the relative humidity
is above 85%.

2. When weather conditions indicate that work is likely
to be interrupted by rain, snow, fog or mist or if these
conditions are forecast during the next 24 hours.

3. When condensation is occurring or is likely to occur
on the surface to be painted. As a general rule the
surface temperature should be at least 3°C above
the Dew Point (se Humidity Chart in final section).

4. In conditions of hot direct sunlight especially when
accompanished by dry winds and particularly when
using fast drying primers and topcoats prone to dry
spray.

7.1.1 Wind

Painting in high winds should be avoided especially when spray
application is in use because the atomised paint can be blown
away before reaching the surface, resulting in high application
losses and ‘dry spray’ deposits affecting subsequent or
previous coatings. Further contamination of the surface and wet
paint by dirt or even chemical contamination is extremely likely.

7.1.2 Temperature

We have discussed the dangers inherent in coating application
at low temperatures. Equally, very high ambient or surface
temperature can be highly detrimental unless precautions are
taken.

Roller or brush application may require extra solvent addition
with a consequent loss of film thickness.

Spray application, both conventional and airless, will also need
modification to spraying pressures, tip sizes and possibly the
use of a slow solvent to avoid ‘dry spray’ and other film defects.

7.1.3 Humidity

The air acts like a sponge in that it will absorb water. However,
the amount of water that air will hold depends on its
temperature.

Air suddenly warmed will have the capacity to absorb more
water. Conversely, hot moist air coming in contact with cool
surfaces cannot hold all its water which condenses on the cool
surface. The maximum amount of water that air can hold at any
temperature is known and can be found from tables. Air at
saturation point is said to have a relative humidity (R.H.) of
100%. If air is holding only half of its possible water at a
particular temperature, it has a relative humidity of 50% (50%
relative to the maximum amount it could hold at that
temperature).

For the coating applicator or the paint inspector, the importance
of the R.H. of the air is to indicate what risk exists that
condensation will occur while painting is in progress.

There is no over-riding rule to apply excepting that at R.H. of
85% or greater, a very strong chance exists that condensation
may occur if the temperature drops.

The R.H. is usually derived by means of a wet and dry bulb
hygrometer and in such cases a quick guide to the situation is
available as follows:

Example: Dry Bulb 10°C
Wet Bulb 80C
Depression (Diff) 20C

The Dew Point table shows that at 10°C a depression on the
wet bulb of 20C gives a dew point of 6°C. That is to say that a
4°C drop in temperature will cause condensation to occur.
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From the foregoing, the applicator or inspector has a
simple 'rule of thumb' at his disposal. Where wet and
dry bulb readings are available, the more accurate
Dew Point Tables readily available, may be used.

In conclusion — if the relative humidity is 85% or
higher, painting should be critically reviewed since the
Dew Point is only 2-3'°C away, at the most.

If the relative humidity is below 85%, the Dew Point
may still be reached by a significant temperature drop.
Weather conditions over the drying or curing period
should still be estimated to check that Dew Point
conditions will not be reached.

It is important to remember that the temperature of
the substrate surface may be colder than ambient and
thus already close to the Dew Point.

Ensure that artificially heated air does not saturate
itself over pools of water before being used for 'drying'
surfaces.

Beware of heaters, burning kerosene or similar fuels
and use the exhaust gases for heating. Fuel when
burned forms water vapor and thus increases the risk
of condensation.

7.2 Application Methods

There are four common methods of applying coatings to steel
and other surfaces, but not one of them is a single 'best'
method for all paints, and all areas which may be painted.

The choice for any project will depend on a number of factors,
including the size and type of area to be painted, the type of
system specified, the surface preparation specified and the
standard of labour and power sources available.

7.2.1 Airless Spray

Airless spray application is usually favoured for high
build coatings on large plain areas, where power or
compressed air and a reasonably skilled standard of
labour is available. This method offers considerable
economic advantages over conventional spray and hand
application in speed of work, reduction of paint loss by
overspray and the ability to achieve much higher wet film
thicknesses with specially formulated high build
coatings.

Hydraulic pressure alone is used to apply coatings by
airless spray, in a controlled spray pattern. Atomisation
of the coating is accomplished by forcing the material
through a specially shaped orifice at different pressures
according to the product being used and the result
required. These pressures produce a very high speed
stream of coating at the orifice which, with the release of
pressure, causes atomisation without the use of
atomising air.

Pressure is supplied by an air activated pump which can
transmit to the coating material pressures above 25 to 50
times the pressure of the air operating pump. Special high
pressure resistant hose lines are necessary for the
material, but because no air is necessary for atomisation
there is only one hose (material line) to the gun which
makes it lighter and less tiring to use. The application of
higher solids materials at higher film thickness per coat
can also provide for about 25 to 30 per cent greater
production per hour.

Control of airless spraying depends upon the material
viscosity, the size and angle of the orifice and the
pressure. All pressure control is contained in the
compressor regulator, since the gun has no controls other
than the trigger valve.

As no atomising air is used, airless spraying produces
considerably less overspray or spray fog, which in turn
results in significant savings of material compared with the
conventional spray. The absence of atomising air also
stops 'kick-back' in corners or crevices, permitting uniform
application even in small areas, and the system offers
much easier clean-up.

Since the high pressure can handle products at higher
viscosity, there is also a saving in reducing thinners, with
many products requiring no reduction from can viscosity.
Pumps can also be set right into the original paint
containers, eliminating the need for paint pots. With the
fitting of hoppers, thick materials can be poured into it
without stopping the pump. Care must be taken to ensure,
no grit or blasting media gets in the hopper and causes
gun blockages.

The operating principle of the airless spray gun does not
allow for a supply of air for 'dusting' a surface before
painting.

General indications for pump ratio, fluid tip size and air
supply pressure are provided on individual product data
sheets. The manufacturers of airless spray equipment also
supply comprehensive data on the use of their equipment
with specific types of coatings.

Properly controlled, the airless spray is the most
economical method of spray application. Equipment is
relatively expensive, but the savings on major applications
more than offset the high initial cost.

7.2.2 Conventional Spray

This widely established method applies paint rapidly, but is
less useful for high build coating of large surfaces than the
airless spray method. Conventional spray equipment is
perhaps easier to maintain, but it is essential that the
correct air and fluid pressures and adequate fluid flow
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are maintained if correct application is to be achieved. With
many heavy duty coatings, increased thinning is necessary
to allow conventional spraying, and this is a serious
disadvantage in comparing costs and dry film thickness.

For conventional spraying, material is placed in a closed
container called the paint or material pot. Air pressure
forces the coating through a material hose to the spray gun,
which is also connected to an air hose. This is much
preferable to using a suction pot which requires a inner
lower viscosity material. The material is atomised at the
nozzle with the introduction of a large amount of air
supplied through central openings in the air cap. Other air
outlets on the outer edges of the air cap serve to contain, or
shape the material pattern.

Control of this operation depends on a number of variables:

Viscosity, which must be low enough to permit
proper atomisation yet high enough to prevent sags
on the surface.

Pot (material) pressure, which determines the
amount of material forced through the material
orifice or nozzle. The spray gun trigger activates a
needle, which opens or closes the material orifice as
well as the air orifice. Light trigger pressure opens
the air orifice only, for dusting the surface.

Atomising pressure, which is the pressure of air
supplied directly to the gun and used for break-up of
material to produce a uniform wet film. Pressures
that are too high will result in excessive overspray
and loss of material. Correct pressure is just
sufficient to produce a uniform wet film, and
methods of obtaining this uniform film are discussed
later.

The air cap on the spray gun controls the amount
and distribution of air mixed with the coating at the
gun —either externally or internally, depending on
the type of air cap used.

The size of the material orifice (nozzle) helps to
control the amount of material which can be passed
through the gun.

In addition to other controls for air and material, the
spray gun contains a control screw on
each line which can broadly control
amounts delivered. This is a rough
control only, compared with proper
pressure regulation.

Adjustment of pressures can be made by two simple
steps; first, adjust material pressure so that a stream
of coating will fall about one meter horizontally from
the end of the gun. Second, adjust atomising
pressure until it is just high enough to provide a
uniform wet film.

The spray gun is normally held at about 20-30 cm from the
surface and moved in a parallel path to the surface (not a
fan-shape movement). The normal spray pattern does not
supply as much material at the top and bottom of the stroke
as at the centre, which must be corrected by having each
stroke overlap the previous one by about 50 per cent, in the
case of conventional spraying or one-third for airless

spraying.

In many cases, to produce higher film builds or to assure
more uniform application, a cross pass or crisscross
pattern is recommended. Loss of material due to this
overspray normally runs between 20-30 per cent, but on
open structures the loss may be as high as 50 per cent of
material.

ICI Industrial Paints Protective Coating's product data
sheets quote theoretical spreading rates at the
recommended dry film thickness. Loss factors must be
applied to these figures to calculate anticipated usage
volumes, bearing in mind factors already covered in this
section.

7.2.3  Brush Application
Brush application is relatively slow, but worthwhile
for coating small and hard-to-get-at areas. It is
particularly ~suitable (or small-scale complex
structures where spray application would be
wasteful.

There is little justification for the belief that only
brush application is suitable for primers on steel,
but certainly for maintenance work where high
quality surface preparation is not provided, brush
application gives better wetting of rusty or slightly
contaminated surfaces.

7.2.4 Roller Application

Faster than brushing on large, even surfaces, roller
application can be used for most decorative finishes.
It is normally recommended for the application of
primers or high build coatings, however, as film
thickness is not easily controlled. Where high build
coatings are being applied by this method, more
coats will be necessary to achieve the specified film
build

7.2.5 General

It is probably an unnecessary restriction on the
painting contractor to specify one method of
application only, but often the required number of
coats and minimum film thickness will clearly dictate
which methods should be used.

Because of the inherent difficulty in obtaining even films with
brush or roller, it is often practical to leave the contractor some
tolerance: a reasonable formula is that not more than 10 per
cent of the dry film thickness readings may be up to 10 per cent
below the specified minimum.
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7.3

Preparing Paint for Use

The pigment in many heavy duty coatings tends to
settle to the base of the container, and unless the
coating is thoroughly remixed before use, it will not
deliver its full performance. In remixing, an air driven
agitator or a broad, flat hand stirrer should be used.
All sediment should be mixed by stirring, using a
lifting motion.

When painting a large area, professional contractors
set aside the required quantity of finish and 'box' all
containers — by pouring the coating from one to
another repeatedly — to ensure that the colour is
consistent across the area. This practice is
especially useful for tinted colours.

Thinning should be carried out only as detailed on
each product data sheet, and with the knowledge
and approval of the inspector or supervisor.

Paint which has extended beyond its stated shelf life
should first be checked, on a small area to ensure
that cure and drying are still within specification. If
there is any doubt about this, the advice of the
manufacturer should be sought.

When two pack products are to be used, each
component should first be mixed separately, then
both mixed together in the correct ratio of base to
hardener.

Epoxy and polyurethane products usually should be
allowed to 'digest' for 10-15 minutes after mixing
before they are used — a recommendation which
will also be made on the product data sheet.

Unless agitated pressure pots are being used, it is
good practice to remix paints at frequent intervals.

Of course all equipment should be cleaned
immediately after use with the appropriate cleaning
solvent shown on the product data sheets.



