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Introduotion

The worii arcuni us is full of p.oduots that have undergons surfaoce
treatment. Surfroe “reatment is essentinl in the building trade and in
industry to protect products against corrosion and wear, to give them an
attraotive appearance, to meintain rust proteotion, to provide insulstion

and so on,

The ohoioe of surfmoe treatment must be guided by oonsiderations of
quality, eoonomy andi rational working. Spray painting will always give
excellent results on 211 these items. Hardly any srtiocls - potiery,

toys, furniture, cars and railway wagons, ships,bridger and iron structures
is too large or too small to he spray ooated.

The number of sprayable materials is growing steadily and - apart
from paints, now includes cleansing agents, visoose substanoes and Mo
terialo in powder for:i.

In this way r~« fields of application for spraying are opened and
development is cornstantly going on. The spray oosting tsohniques promisss
to maintain its leading position also in the future.

Spray ooating sysiems applied today are:
Conventional spray comtirg;
High-pressure spray coating;
Elsotrostatic spray coati.g.

Whiohever method is used, spraying meay be done mAnumrlly or automationlly,
the ooating material mny be sprayed cold or hot, snd a variety of coating

material feed svatans nra ev-ilable,

This paper dencrihes the various methods, their adventages rnd dis-
advantages nnd the possible onmbinations.

1. Conventional spray oorting

The oonventional spray comting method is sometimes also onlled low=
pressure spraying. Compressed air is used both to atomise the ocoating
material and to transfor it to the artiole to be coated.

Spray ooatirg hy the conventional method gives an extremely smooth sur-
face with the t2s: possible finish., Other advantages are quiok and easy
adjustment of fen widih, £1d quantity of ooating material. The purchasing
ooets for this equiprizri aro low.
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This meth 1 .5 particularly well- 1ited for spplicet on: where
first=cl-ss surface is recou.red. It 1z, therefore, uscd in the motcr—

cor industry - wotn during m~rnmufacture ~nd for repairs = for surface

coating of office machines, refrigerators, furniture, joinery =nd
similar worsas It con =1s0 be used for soraving prime covts cspecially
where it ic impertant to achieve an  even coat,

A conventiunal spray co2ting system can he either manunlly or
automatic»lly o;erated, equipment for hot spray and coating meterinl
circulation con easily he added.

Advantares

- Pirst-class finish;

~ Uniform conl thickness;

-  Bagy ndjustment of fan width ~nd ousntity of conting moterinl;
- Constant operstion spced enrhles the operntor to check results;
- Low=purchn:ins costs.

1.1 1low does the system werk

The contin7 materi=l is fed to the nozzle »nd the mnteriel flow is con=
trolled by » ncedie=valve oner-ted by » trigzer., When pressing, the
trigger compressed air flows»nd then conting material i fod throush the
sproy nozzle. The moterie]l stresms and the cmnrecsed a1r meet outuide
the =2ir cap »nd the coating mnteri~l ir ~tomized. By vorvine the muantity
of »ir pressing through tre horne of the nir c¢-p, the feon width ~nd the
spray pattern c-n easily he ~djusted, A corrse adjustment for the corting
material quantity iv achieved hy vorying the fluid pressure »nd by using
Aifferent nozzles. The stroke of the fluid needle is ~ltred for fine
ndjustment .
le2 Fluid feeding systems in apray guns
Grovity feed;

Juction fced;
Pressure feed,
A

1e?7.1 Grﬂvitx feed

The fluid cup is mounted on top of th~ spray gun and the moterinl in
fed into tle pun mainly by its own weight. The compressed »ir streams
through the wun ni excrts a certain smount of mrter:nl hy suction.
Gravity feed is suitable for spraying at freauent colour changes, for certsin

apecial co~ting materi~ls such =25 hemmer fin:sh and wrinkle enomels,

-




glases and v-rnishes with slightly h: ther viscosity tht normally be
used with suction feed.

1.2,2 3uction feed

The fluid oﬁp is mounted below the gun and the fluid is sucked
up into the gun by the vrouum genersated in front of the fluid and the
air nossles, Suotion feed is best suited for spray coating with fre-
quent colour changes and for emmll quantities of costing material,

1.2,) Pressure feed
This method may be used in four ways depending upon the capacity

required:

with paint cup helow spray gun

with pressure feed tank

with low-pressure pump

with a paint circulation system.

Pressure feed from peint cup mounted below the gun is partioularly
well suited for apraying small quantities of high-viscose fluid mnd
for laborstory use suhject to the smme requirements as industrisl spray
coatings In the pressure feed tank, fluid is forced out of the container
by compressed air applied to the material, Pressure tanks are subject
to special rcgulations and must he f.ited with an air | _essure reducing
vrlve, n pafety valve and » manometer. The pressure feed tank is used
where fairly large quantities of fluid are consumed, Tt should hold at
least half the daily recuirement. Pressure feed can also he done hy means of
separate low-pressure pumps, or for larger fluid cquentities, from a fluid
oirculation system with a take-off at every spraying station.

There is a wide variety of sprry guns on the market. Depending upon
the construction, they are more or less light, economically desmigned,
easy tc maintain and they generslly have an extremely high cepacity.
Spray guns have cxcellent resulis at pressures down to 1 har (14.5 pni).

The range of produots availeable include manual =nd sutometic spray
guns,

1.3 Fuid feeding devices
There nre two methods of feeding the fluid to the spray gun.
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143.1  Prescure feed trnks

Presgure .eed tanks ronze in size. from 10 to 300 litres (2.2 to
66 imperinl gallons). They are mrde of strong galvanzied sheet metnl
and have to comply with current safety regulotions. Uniform colour and
viscosity are maintained by compressed »ir driven or manual fluid

stirrers,

1.3.7 Poeeding pumps

Feeding pumps consist of » piston pump and redncing valve for the
fluid, They cen be mounted on » lid which fits a standard 2C litre
(4.4 imperial gallons) fluid drum. Peeding pump: render pocsible rapid
changes, They =re corrosion resistent and con be connected directly to
the compresiurd air system,

]

Je  Air-coating uystems

The airecoating systom is » com>ination of conventionnl and high=
pressure spraying. Low-pressure pumps with » ratio up to 28 ¢ 1 are
used to deliver fluid to » specinlly designed spray pun. The fluid is
rtomized by forcing it through = very tight nozzle. In addition to the
nydraulic ~tomizntion comprecsed ~ir is used for » micro atomization

uof the paint flu:d particles,.

This meth 4 in widely used to ato ize very low visc. ;e materinls

and where A precise metering of fluid is necessary.

Advantapes

= Smootn low=prassure sppliceation of costing materinl;
- Possihiiity of met: ring tne applied fluid;

= No fluid rebounding »nd rcduced foging.

3. High-pressure spray conting

In high=pressure spray costing, the fluid is fed to the gun =t =n

extremely hign pressure, ns much as 360 bhar (5220 n8i)e

The method ig =150 known ~s nirless spray conting, since the fluid

iz »tonmized without coumpressed air,

Since the fluid ias sprayed without »ir there is practically no fluid

foge The fluid can alzo he sprayed in thicker coats and con contnin




less thinuer, > thail better ooverage nd faster dryin; ‘s mohieved

oompared to cuuventiouds spray coatin,.

l'igh-prareure apraying is advantsgeous when treating large sur-
faces with higl visoose coating material when coating long rune of pro-
duets. It csu oo used on 21l kinde of meterial, including steel, oonorete,
wood and meszonery. It is the predominant method in ship and tank ooating
for exterior end interior surface tremtment of buildings, but is also
ueed Jo1 coatirg joinery products, furniture and maohines, ooach work ~nd

80 On.

High~cressurn spraying can be done manually or automatioally and is
suitable {or ho! uspraying., Tt can mslso he oombined with a fluid oirou-
lation system by conneoting s high-pressure pump to the fluid t-~ke-off
poiht.

Thera are two systems available:
- Electricaliyopar-ted airless pump

- Pneumatically opzratcd nirless pump.

3¢1 Eleotrically operited airless pumps

Thete types of pumps are motor driven. They are very mobile and oan
be ueed on th~ oonstruction field, Compressed air or s compreesor is not

neossiary.

3.2 Pnoumationlly opersted nirlees pumps

The presrur- io produced hy a compressed air driven piston pump.
Thie mathod ims vide'y used ir factcries and in=plant operations.

Adventages
- High oapanity

Good «'nwizriion, even at high viscosities

Negleotible {luid fog, simpler ventilation

Exoellert coverage, less overspray

Minimum fluid rebounding

3.} How does it work
Tr2 p~int is fed to the nozzle at high pressure. The paint is atomised

as it pnnsns through the nossle, so thet rapid evaporation of the solvent
combirad vith rir resinstance and mechanicsl raesistanoe breaks it down into

very small drovs. The print jei, therefore, oontaines no mir.




I'nn width and fluid mantity can te eltered by changing the
tungsten cnrbi.  nozzle of the oun,

3e4 Fluid feed systems

Vorious fluid feed systems ern te used in high=-pressure spraying.
These range from cmall portable un ts to station~ry installstions for
A number of gpray june. The simplest arrangement is to mount » high
presoure pump directly onto a fluid drum. The usystem would he used for
small, occasional coating jcha. Larger pumpe ean he mounted on trolleys
for erse of transport between jos. The various types of pumps can be

oupplemented hy fluidl stirrers snd fluid henters,

For larger quantities of conting matrrial on £ixed ceating stations,
stationsry high presmire systema connacted to fluid drums or fluid cire

culation s=yntems sre used,

When using drumn, a pump mounted cn the wnll sucks the coating ma=
terialc directly from the drum. In a cireulation system, the fluid

pressure varies, hut is seldom more then & har (73 Pei ).

A high pressure pump in connected to the fluid circulntion line and
operates ng a hoogting pump generating high pressure spraying. Advaniages
of the fluid circulation vystem, are constant colour, constant viscocity

and constant lvent content,

3.5 Sproy quno

Most of the airlenr spray pguns av-ilable on the market are emiipped
with cnarhide needlng and gents. They have aafety valves ond trigger
controlas, A wide rangn of enaily replncaahle carhide nozzles for many

different copacitias ~nd spray anpglea are availahle,

There nre rluo self-cleaning nozzlrs rnd extension poles availnble

for various high presaure 8praying requirements,

3.6 Pumps
As mentioned hefore, two systems nre avnilahle, the electricnlly operated

pump and the pneumntic~lly operated pumy .

Both systems are offered in diffrrent constructions and sizes. They
range from small ocutpuis for the sophirsticated hobhyiet to large outputs
for professionnl corting operations of contrrctors and industrinal users,

They nre different in output end nresmire.
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4. Mot sprrying

Coating saterinlc of less visce .ty nre easier to pray. The viscosity
of different types of corting materisl varies very much. For instance, a

top coat will be sprayed at » lower viscozity than » prime cont.

Normally, varying qusntities of solvent ~re ndded to estahlish the
correct viecosity. Another method i1s to heat the fluid to =djust the

desired viscosity before ~praying.

Heating the coating material, therefore, saves tlinner and enanles
the fluid to be sproyed in a more concentrated form. The hented material
spreads hetter »nd gives bettcr coverage wecause of higher non=volatile
content., A denser gsurfacc cont is the result. Hot spraying gives

excellent ntomization ~nd homogencou: surface coats with high gloss.

As the fluid mmterial contains less thinner, Arying time is shortened
and the cont settles foster. AlL these frctors reduce the tendency for
the coating material to run »nd increasc the production capacity of
lacquer drying ovens or chombers. Hot spraying can he combined with con-

ventional, high preasure and electrosiatic sprrying.

Advant~es

= Better cover~me, denser cont

- 3impler, muicker -pplicatiun, short Arying tme

- Lower air conmumption v~ conrntion»' carsvin~ in spplied

= Reduced wear, when used with high preusure sprey system, because of
lower precsure

= Reduced consumption of thlnner'

-~ Constant fluid temprrature throucshout,

4.1 How doecs 1t work

The fluid pneses trrough thre heater under high prcssure. [t is
heated $0 the correct temperature nnd passes on 1o the gun. During
intervals, the fluid circulates continuously in ~ closed loops TFrom
pump through he~ter to gun and hack to the sucticn side of the pump. The
return regulator on the line from the gun is used 10 regulate the cuantity
of fluid circulating brek to the pump. This ensures that there will he a
continucus flow of fluird ~t the right tempernture renching the gun, -~nd that

overheating of fluid in the heater will be prevented.




High pressure hot spraying with hent enablen viscose coating

material to be applied =t -~ a*andy naoce, particrlarly with prime
ooating material although the oombination results in exoellent top
ooats. The method is most widely used in indurtry, for instanoe in the
manufacture of truoks, tractors, eto.

Of oourse, hot spray oan also be used with conventional spraying
systems, Conventional hot spraying resulta in an excellent finish and
is particularly well-suited for applying top oosts in the automotive
industry.

There are two alternatives of heating the fluid:
= Direot heating
= Heat exchangers

4.,1.1 Direot hesting
The fluid heater is emquipped with an electrio hesting element, over—

heating sefety out~out and » plug=-in thermostat for heat oontrol. The
thermometer indicates the tempersture of the outgeing fluid,

4.1.2 Heat exchanger
The fluid is heated by oiroulation of hot water from a central

thermmostat controlled circulation system. Several guns oan be operated
continuously ar . both conventional and ..igh pressure spre ing oan be
operated simultaneously through a single heating system.

Se Electrostatio ooating

Two methods are available:
= Fleotrostatio wet applioation
= FEleotrostatic powder coating

Both methods utilize the slectrostatio field lines between the
spray gun and the grounded objeot. The coating material particles are
eleotrionlly oharged to approximately 90'000 volts,

One of the major advantagea of electrostetic sprny ooating is that
the ooating material is well distributed on the rear surface of the articles
as well, though this requires the article to have an approprinte shapet
it must not be too wide or too deep or have Maraday oages. FEleotrostatic
spray coating generally results in best coatin: economy. Losses with

powder spraying oan he as low as one to five per cent and with wet
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applicntion between ten and farty per cent. The Lish economic efficiency
of powder co~ ing iun Vo o' Aus Lo tha fort that the conting materinl
pacsing the ohject, can be recovered nnd reutilized. The electrostatic
method is highly suitable for rutomatic processes nnd its introduction
can, thercfore, constitute n profitnable rotionaliznrtion, Suitable
articles are steel tubing and frame work conrtructions, grids, fencers

and ¢ycle fromes., liven non=conductive materinls cnn be electrostaticnlly

spray costed, theugh they have to he gpecinlly pre-treated.

5¢1 How does i1t work

5141 HWet conting system

Each conting material iy charged when lenving the nozzle of the gun.
The material is thus carried 10 the objeot to be coated both by the forward
velocity of the paint and by the electrostatic field,

5¢1+2 Powder coating syotem

A mixture of air and powder is conveyed from a miring unit to the spray
gun. Eanch powder particle is cherged when leaving the nozzle of the gun.
The nowdar thus carried to the ohject to he conted hoth by the strenm of
compresaed air and hy the electrostatic field., After spraying, the

particles prsu throusrh -n »ven with a temperature of 180 - 3300 Centiprade.

Advantngos

~ Very low coating moteriol tosses
- Good wrap-around «ffrct
- Uniform, pore-free cont layers

« High capncity
Electrostatic units ~re available as manurl and automntic aystems.

9¢2 Lonting m-teri-1 circulntion and centers

Where matarinl conaumption in low or where colour changes nre
frequent, it is gancenliyrmuite sufficient to hnve » pressurc feed tank
at e~ch spraying station. But s sonn ag single colour corting is re-
quired ~nd used by severrl operagors simultnneously, it hecomes adviaable

to conuider whether -~ rirculntion rystem might not bhe the more rational

golution for the coeting materisl supply probhlem,
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With a co-ting mrteri ol circulnti-m system, spraying operators
whoue time 15 costly, ¢ . ...ueuleote on sproying ond are relieved
of constant interruptions for cont mixing ~ni filling., This sytem
not only saves time, it gives uninterrupted avynilabhility of coating
material of »n particular colour nad viscosity. Thi: enabhles spraving
operators to maintnin 2 strnd-ard cost inyer quality and surfnce finishe
The coating materisl preszure in the circulation system supoly line is
usually the pressure reeuiired for conventional spray coating. Wor high
pressure spray co:ting -~ hirh prescure pump mry be connected to any of
the teke~off points on the cugsply line. 1t ic thuo posnible to vpenefit
from the advantages of hish pressure spray n and of material circulation,
The circulation s stem can of course be combined with clectrostatic
spraying ~nd hot cproying, The fairly high inst»allntion conts of mrterial
circulation system is more than compensated hy the rate of production of
uniform conting murlity ~nd by reduced spill-ge -nd lower conating meterisl

congumption.

The l~rger the numher of sproy:ng st=tions in en installation, the
larger the number of cour=zes heing sprayed simultancously, the more
operators using the seme colour, the higher will br the profitability of

the coating mnterinl circu.ntion plant.,

Advant '£E 3

= Colour of the right shaie and viccosity always sveilable at the
apraying station

- Central coating m~terirl wuppls controll by pumps ~nd miving tanks,
installed in one plece, the circulntion ceonter

-~ Continuous material f:ltering minimizes intervols

5e2¢1 How does it work:

The simplest way of deccrivning » fluid circulation system is to com=
pare with »a wnter or compressed sir supply system. The diffcrence is

the closed loop system for circulstion of coating mnterial.

The air driven pumn forces the coating meterinl out of the drum into
a circulat.ion pipes At the spray sun outlet there is » reducing valve
to control the coating matcrial pressure supply to the gun. High nressure

pump, also compressed air driven, is conn-cted to another take=off point.
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It noto as » “ooster pump 'wmd supyli ~n the epray gun with coating
material anl high piciowace The main {low returns to the fluid
drum, which is fitted with a compresgsed air driven stirrer to ensure

that the colour and viscosity of the coating material remsins constant.

The coating material centre is suitable where the daily consumption
exceeds 250 litres (55 imperinl gallons), The pump is mounted on a
separate stnnd pipe and pumps from either of the two tanks, This arrange-
ment enables the coating meterinl to be mixed and filled in one container
at any time while coating moterinl is being pumped from the other.

5¢2.2 Pumpa

There ~rec in general, five factors to be oonsidered when aeleoting
the size of a pump:
= Coating materisl consumption
= Coating material vimcomsity
= Total length of piping
= Pressure drop in circulation line

« The dimension of the pipe

The first three items are usunlly known and the last two generally
have to be calculated.

5:2.3 Acoa ories

In addition to the pumps, the coating material ciraulation installstion
inoluden a large number of acoessnries, Wilters eliminate slowing down
due to clogged valves and spray gun nozzles. Pulsstion dampers provide
an ¢ven flow of materinl, reducing valves and back pressure regulators
ensure oorreot material preesure in each seotion and the pressure can he
olearly indicrted on a pressure gauge., Compressed air driven transfer
pumps and coating materinl stirrere are simple and reliable acoessories
of the circulation system.

6. Automatic spray coating

Surface finishing operations can, in principle, be rationalized in
the ssme way am other operations, and one way of nchieving this is by
atomization. One of the most important requirements for automatic Spray
ooating is that therc should be long runs of similar nrticles, The choice
of vhe spraying method is puided hy the shape and material of the artiole
and the type of coating mrterial to be npplied, High aconomy of opera~
tion can also be achieved by proper layout of the finishing department and
by material handling in these sections.,
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Onoe the utomatic plant has bear set up, the produ-tion flows
with unchanged capaoity and quality iy by day. A prime requirement
for an automatic plant is relisbility while the purchasing prioce often

in of secondary importance compared to the other economic factors,

Apart from requiring lees labour per article, automatic spraying
results in a higher rate of produotion snd much lower ooating materail
losses, both factors improving economy of operation,

Advant ages

- High onpacity, uniform quality

- Low handling snd labour oosts

= Good economy in coatirg material utilization
= Better working environmment

6.1 How does it work

Automatic spray ooating equipment can be arranged in several
different ways:

6.1,1 Traversing system

The spray guns, one or more, move on top or underneath the objeot
pascing along a oonveyor. The gun moves perpendicular to the feed
direotion of t“e conveyor. These two ' ovemen® generate . spray pattern
similar to a parallelogram, the proportions of which are determined by
the speed relation. The gun unit is powerdriven by electrioally, hydrau~
lically or pneumatioally controlled units.

The eleotric drive is a simple and reliable system with extremely
uniform motion. Normally, the stroke length oannot be varied and is
determined when the installation is plannecd. Eleotrically driven automatio
apray conting equipment is suitable for most spraying methods,

The hydraulioally driven system is extremely uniform in motion and
the mtroke range oan be adjusted. Tt is, therefore, suitsble to oper-te
in oconjunction with electrostatic spray costing systems equipped with
oontinuously operating spray guns.

Pneumntically driven systems sre simple end reliahle hut the motion
is leas uniform. FElectrostatic powder spraying is one of the fielde of
application for pneumatic systems, since evencont coverage does not
depend on the uniformity of machine motion with this spraying method.
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6+1.2 Rotary table syctem

The object is conwwved in a clo.ed loop passing the spray guns,
one or more, stationary or moving. The conveyor can additionally ro-
tate the object. The rotating table system is mainly used for smaller
articles,

6.1.3 Pendulum system

This is a special version of the transveral apray corting machine,
in which the guns describe an arc hut keep the iongitudinal axis of
the spray pattern parnllel to the direction of travel at full stroke.

The swinging motion stroke length and speed is controlled by pneu=
matiaevia valves. In addition to automatic systems with moving guns,
systems with fixed guns are avrilahle., This type is particularly
suitable for spraying of large cuantities of article conveyed at fairly
high epeeds viz: wooden panels, skis, paper, etc.

6.1.4 The control system

‘This system controlls the starting and stopping of the guns at the
correct point in relation to the object to be coated. 'ﬁe presence of
the object can be sensed mechanieally, by light barriers, by ultrasonie
devices or pneumatic units. A programme unit or an electronic memory
‘transmits th- signals to the gun ope “ting devicer, T ~ length, width
and height of the ohjoc. ..n be senucd.

Te Sgrﬂ booths

To prevent ~ spread of costing materinl mist in the coating ~rer of
the working place is the m~in reason for installing 2 spray booth., The
current topical nre-occupation with the environment and increased worker
protection hns added other considerstions. Corting materinal mist must
not bhe dispi'rsed into the open air., It has to be collected and removed.
The work place muat be clean and n&hrzardous to nrevent Aaccidents
and reduce the risk of occupationnl diseases, The fire risk is reduced

when the »ir contains smaller quantities of co~ting mnterial and solvent.

A clean, well arranged place of work also contributes to increase

the production capacity and » correctly designed sprey hooth is essential

for surface treatment of a high strndard.
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T+1 How does a 8pray booth work

Modern spray booths are predomina 1y of two basio ¢signss
wet separation and dry separation.

Wet separation is the most offeotive of the two and should be applied
in oonneotion with oontinuous spray ooating. From any point of view
thie is the beet solution, having a degree of separation of 99.9 per
oent, The coating material laden air is exhausted out of the spraying
area through a small gap in which the air wlooity highly inoreases.

The water ourt~in at the spraying site orosses the passage of the air,
The water, oontaining chemioals is oasting down spray mist mixing with
the ooat material laden airs On the other side of the gap the mixture
expands sharply and in the turbulenoce thus formed the air,is washed

and the oont material partioles are broken down ohemioally. The oleaned
air is exhausted upwards whilst the paint-water partioles fall into the
water basin of the booth.

Dry separation has a very ruch lower separation effioienoy, normally
between 40 and 7O per oent depending on wpray material and the booth
design, This kind of booth is, therefore, hest suited for applioations
whers spraying is no. oontinuous. Coating material separation takes place
in a labyrinth trap in whioh the fluid laden air is forced to pase through
nerrow glots. The nir velocity inorem os, the heavier prrtioles etrike
the traps and adhere to thems The oleaned air is then exhausted out of
ths booth,

Te2 Cont drying

In order to ensure that the final result will have the high quality
surface required, a numher of different faotors have to betuned to each
othert Pre-treatment, ocoating material, spraying method, the material
of the objeot to be ooated and the drying method.

Two drying methods are commons air drying and oven drying.

702.1 Mr d!zi“
Air drying takes place at room temperature whioh for most materials

results in elow drying. It ie a simple method whioh only requires olean
premises with moderste air humidity, and it, therefore, suits prooesses
where the rate of produotion is low. To foroe drying, temperature between
25 to 100°C are used. Standard coating materials for air drying are
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forced «drird nt aobut 400(,‘, whilst gpecinal conting materi~l« forced
drying are veminlly intended to be driad nt temperaturen of 80 to 9500.
A typicnl firld ¢r . - Yonia repnir conting of metor cnrs, 13

80 C ia the lowent temprrature for drying the conting material nnd 9) c

the mudmum parmitied temperature for the plastic rubher components of
the ecar,

Te2e? Kiln dryin

In kiln drying chamhers temperaturen of 100°C and higher ~re used.
This method enablen corts with partioularly good propertics, such as
high surfrce hardness and excellent adhesion to e npplied. Kiln
drying combince well with nutomntic spraying methods and contribhuten

to even, high quality and increased rate of production,
Ovono
There ore two typer of ovens, convection ovens and radiation ovens.

In convection ovens, drying is caueed by he~ted air, A convection oven
may be one of the three types:

Chamber oven

A completely anclosed spaca exoept for circulation and exhaust outlets,
Suitable for lower rote of production,

Tunnel oven

A tunn  oven han the form of  long chnmber oves equipped with
n conveyor.,

Humg oven

This type of oven is also open nt either end, but provides gimple
and effective sercening of the hot nir hy having the conveyor opening
positioned helow the level of the heating section.

Infrrered ovenu

Infra red ovens ~re hented by infrn red radintion. The wrve length
range of infra red radiation is 7 microns. The infrn red rnys are absorbed
by the coated ohject incre~sing the tempernture. Different wave lengths
gonerate different hest levels. Different m~terinla shsorb different
amounts of hent., There nre three tynes of infrn red radintinge elements,
and they are n1l fitted with reflectors to concentrnrte the radistion
to the desired directions
1ls Dark redintor
?s Infra red lamps

3o Coramic ga: burners
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The radint ‘on from »n infra red 1-mp with a filament temperature
of approximately 1930°C nhe o peak of a wave length of 1.2 microns
whilst a dark radiator with n surface temperature of approximately
650°c has n radiation pek in the region of 1.2 microns,

The infrn red sbsorption of conting matarinl is generally best
at 3.5 microns, and the dark readiators nre, therefore, the most suitahle
types On the other hnnd, ocoating mrterinls to be dried by infra red
lamps, must be specifically formulated hefore conting.




13 Airless spray system mounted on a
. 37 liter tank
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Pioture 2: Airless spray system with compact eletro-
static control mounted on trolley with
flexible suotion unit to be used on coating
material drums
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Pioture 33 Airless spray aystem table mounted with
¢ fixed suotion unit
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Pioture 4t Airless spray system trolley mounted with flexible
suction unit
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Picture 5: Airlees spray system on table
stand. Operator spraying sawn
studs with preservation material
from drum
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Picture 6: Airless spray system mounted on top
of 37 liter tank installed for varnishing of
metal components passing through the spray
booth of overhead rail conveyor.

Electrostatic "spra~o-round" system
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