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Introduction 

The worii nrcuni un in full of p.oduots that have undergone surfaoe 

treatment.    Surface -Lreatmcsnt le essential in the building trade und in 

industry to protect products against corrosion and wear, to give them an 

attractive appearance, to maintain rust protection, to provide insulation 
fmd BO or. 

The choice of surfaoe treatment must be guided by considerations of 

quality, eoonomy and rational working.    Spray painting will always give 

excellent reimlts on all these áteme.    Hardly any artiole - pottery, 

toys,  furniture, cars and railway wagons, ships,bridger and iron »truoturts 

íB too large or too small to be epray coated. 

The number of sprayable materials is growing steadily and - apart 

from paintB, now includes cleansing agents, viscose substances and ma- 

terials in powder ferri. 

In this way row fields of application for spraying tv opened and 

development is constantly going on.   The spray ooating techniques promises 

to maintain its leading position also in the future. 

Spray ooating syBtems applied today are! 

Conventional spray ooatirg; 

High-pressure spray coating; 

Electrostatic spray coati.^-. 

Whiohever method íB ueed, apraying may be done manually or automatically, 

the coating material  may be sprayed cold or hot, and a variety of ooating 

material  feed Bvnfînn nm «>v-ilab1e. 

This paper deocribes the various methods, their advantages and dis- 

advantages and the possible combinations. 

1.    Conventional spray coating1 

The conventional spray coating method is sometimes also called low- 

pressure spraying.    Compreeeed air io used both to atomise the ooating 

material and to transfer it to the article to be ooated. 

Spray ooatirg by the conventional method gives an extremely smooth sur- 

faoe with the biet possible finieh.   Other advantages are quiok and easy 

adjustment of fan width, sid quantity of ooating material. The purohasing 

oosts for thiB equiprr-rt  ira low. 

-SX. 



This meth   1  . v particularly well-   uted for ppplict   on:- where 

first-cW.s surface   is  riur.Ji.rfid.    It  is, t ho refer»! i   u:;od  in the motor- 

car industry - ^otr.  during manufacture  ^nri  for repairs - for surface 

contins of office machines,   re fri heritors,   furniture,   joinery *>nd 

similar WOI'A..     It  cnn  "»Iso he used  for spraying prime  conte, especially 

whore  it   is important  to pchieve an    even coat. 

A conventi un*I   spray costing system can he either fianually or 

automatically 0,'jflnted,  equipment  for hot spray and  coating m^teri^l 

circulation o»n easily he  added. 

Advantages 

- Kirst-class f:niuh; 

- Unifoi-m coal, thicknesü; 

- Easy "djustment  of fan width and cru ant i ty of costing material; 

- Constant operation  «poed  enahles th^ operator to chock results; 

- Low-purch«u;in~ costs. 

1.1 Ho*« does the  system w<.rk 

The oontin;: mflteriol  ir,  fed to the nozzle  ^nd the motorini  flow is con- 

trolled h.y  * needì e-vlve operated hy - trigger.    When pressing, the 

trigger compressed  air flowBand then costing material  ii- fed through the 

spr",v nozzle.    The  materia]   Ftrcrii and tiV c-mnrcased  air meet outni.de 

the   air cap »nd the  coating material ir ->t orni zed.     By varying the mnntity 

of -"ir pressing through the  horn:; of the  "ir op,  the  fan width ">nd the 

spray pattern c->n easily he   adjusted.     A coar:>o.  adjustment  for the costing 

•aterial.  quantity ic achieved hy varying the  fluid  pressure  *nd hy using 

different nozzles.    The  stroke of the fluid needle  ir:  fltred for fine 

rid just ment. 

1.2 Fluid feeding systems in apr?y guns 

Gravity feed; 

Suction feed; 

Pressure  feed. 

l.?.l    Gravity feed 

The fluid cup is mounted on top of th'> spr^y gun and the nrrtcrial  in 

fed  into the gun mainly h.y  ita own weight.    The cómprense) air streams 

through the  '.fun ">nd  exerts  n  certain "mount of material hy auction. 

Gravity feed is suitable  for  spraying at  frenuent  colour changes,  for certain 

special  costing materials auch »s hammer fin:sh and wrinkle enamels, 

I_J^ 
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giani «id vrnishes with «lightly hi jher viscosity tht    normally be 

used with suction feed. 

1.2.2 auction feed 

The fluid oup is mounted below the gun and the fluid is suoked 

up into the gun by the vnouum generated in front of the fluid and the 

Air nossles.    Suotion feed is best suited for spray coating with fre- 

quent oolour ohange s and for small quantities of coating material. 

1.2.3 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 paint cup mounted below the gun is particularly 

well Buited for «praying Bmall quantities of high-visoose fluid    and 

for laboratory use subject to the same requirements as industrial spray 

coating.    In the pressure feed tank, fluid ie forced out of the container 

by compressed air applied to the material.    Pressure tanks are subjeot 

to special regulations and must be fitted with an air i .eesure reducing 

valve, a Bafety valve and a manometer.    The pressure feed tank    is used 

where fairly large quantities of fluid are consumed.    It should hold at 

least half the daily renuirement.    Pressure feed can alBO be done by means of 

separate low-pressure pumps, or for larger fluid quantities,  from a fluid 

circulation system with n take-off at every spraying station. 

There isa wide variety of Bpray guns on the market.    Depending upon 

the construction, they are more or less light, economically designed, 

easy to maintain and they generally have an extremely high capacity. 

3pray guns have exoellent re suit B at pressures down to 1 bar (14>5 P*i)> 

The range of products available include manual and automatic spray 

guns. 

1«3   Fluid feeding devi oes 

There are two methods of feeding the fluid to the sprn.y gun. 

'—Ms- 



1. 3 .I     Pressure   fpçd tank» 

Pre s cu re  „eed tanks nn»*1  in size    from 10 to  300 litres  (2,2 to 

66 imperial   gallons).    They are made of strong galvanzied  ahnet met ni 

and h ».ve to comply with current  safety regulation:;.    Uniform colour .ind 

viccoaity are maintained by compressed  "ir driven or minual   fluid 

stirrer:;. 

1.3• ?    Feeding pumps 

Feeding pumps consist of a piston pump «n<i reducing valve for the 

fluid.    They can bo mounted  on a  lid which fits a standard 20 litre 

(4.4 imperial pilona)  fluid drum.    Feeding pumps render possible rapid 

changes,    They are corrosion  resistant  and en be connected directly to 

the  compressed  air system. 

•'.    Air-coating aystems 

| The air-conting system is a comvinati on of conventional  and high- 

j pressure  spraying.    Low-prensure pumps with a ratio up to 26 :  1  »re 
i 
! used tu deliver fluid to a  specially designed spray gun.    The  fluid is 
i 

atomized by forcine it through » very tight nozzle.    In addition to the 

hydraulic  itomization compre¿sed air is used  for a micro    atomization 

of the  paint   fluid particles. 

This met h il i:-» widely used to ato  ize very low vi3Ci ie materials 

-•>nd where a  precise metering of fluid  is necessary. 

Advantages 

- Smooth  low-pressure  application of coating material; 

- Possibility of met' ring tue   applied   fluid; 

- Mo  fluid rebounding and reduced  foging. 

3.    High-pressure  spray coating 

In high-pressure spray costing,  the fluid is fed to the gun at  »n 

extremely hign pressure,  as much as   360 b»r (|j220 psi). 

The method is -••ino known a0 airleSB spray costing,  since the  fluid 

is »tonn zed without  compressed air. 

Since the  fluid  is sprayed without  fir there ie practically no fluid 

fog.    The  fluid can also be  ¿prayed  in thicker coats and can contain 

i—M 
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lena thinner,     3 th*t better cover«««    nd faster   drying  <„s achieved 

comparecí to conventional »pray coating. 

High-pros« eure npraying is advantageous when treating large sur- 

faces with high viaoose coating material when coating long runs of pro- 

ducts.    It cf.i 0:. uafld en nil kinds of material, including steel, oonorete, 

wood and magonery.    It in the predominant method in ship and tank coating 

for exterior and interior surface treatment of buildings, but is siso 

used  for coaiirj joinery products,   furniture and machines,  ooach work *nd 
00 on« 

High-pressure  spraying can be done manually or automatically and is 

suitable for hot  »praying.    Tt can also be oombined with a fluid circu- 

lation system by conneotin/r a high-preBsure pump to the fluid t*ke-off 

point. 

Thera are two  systems available: 

- Electrically operated ai riens pump 

- Pneumatically operated nirleaB pump. 

3«1    Electrically operated airless pumpB 

There types of pumps are motor driven. Thejr »rt very mobile and oan 

be ueed on tb" construction fieli. ünmpreBsed air or a compressor is not 

necessary. 

^• 2    PnoKmntioftlly operated airless pumpB 

Tho prr-Brur- iu produced by a compressed air driven piston    pump. 

This method i a wide1.y unod in faotcriea and in-plant operations. 

Advantages 

- High capacity 

- Ooo-i  Vo~izption, even at high viscosities 

- Negleotible  fluid fog, simpler ventilation 

- Exoe lient coverà^,  lesB over spray 

- Minimum fluid rebounding 

3«3    How docs it work 

Ths p^int i a fed to the noazle at high pressure.    The paint is atomised 

as it preens ìhrough the nossle, so that rapid evaporation of the solvent 

combined vith rAr reBiata.ioe and mechanical resistance breaks it down into 

very amali droun.    The print  jet, therefore, oontains no air. 
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Fan width and fluii  rm.intity c*n <-e elterod by changing the 
tungöten carbi,     nozzle of the ,°ajn. 

%4    Fluir!   feed  syatemr. 

Various fluid fued  B.y&tetns can bo used   in high-pressure  spraying. 

These  rnn^c   from nmall  portable  un  ts to  stationary  installations for 

a number of nprny cuno.    The  simplest  arrangement  is to mount  a high 

proaouro   pump directly onto a  fluid drum.    The   system would he used  for 

amali,  ocMBiowl contins jebe.    I,nWr pumpe can he mounted on trolleys 

for ease  of transport between  jo'-a.    The  vari out. types of pumps can be 

supplemented by fluid stirrers  and   fluid heaters. 

For larger quantities of coating material  on fixed ceding ¡rtationa, 

stationary hi/rh premure  nyatemn cmnmHH to  fluid drums or fluid  cir- 
culation   rr/ntcmr,  are used. 

When usine drumH,  A pump mounted cri the well  nucks the costing ma- 

turi nlc directly  from the drum.     In  a circulation system,  the  fluid 

preeoure   va.rieu,  but  in aeldom more than "3 bar ('p, psi). 

A high pressure pump  in connected to the   fluid circulation line  end 

operates  nB a hooatir.*; pump generating high premure  oprn.ying.     Advantages 

of the  fluid circulation i;yntem,   are  runatant  colour,  constant visoocity 
and  constant      lvent content. 

"*»5     Spray ,;runr.i 

Most  of the airier spray gum;   available  on the market  are equipped 

with carbide needle* and Beats.    They have  safety valves and trigger 

controla.     A wile r*n&  of or,..u \y r-pi .„.roabln carbide  nogaloc  for many 

different   capacities  *xi'i  spray  anr;lpr;   are   available. 

There  are «IMO salf-cleaninff nozal«n and extension polea available 

for various h ich pressure spraying requirements. 

3.A"    Pumpe 

An mentioned before, two  systems  arn  available,  the electrically operated 
pump  and the   pneumatically operated  pump. 

Both systems aro offered  in different  construct ioni- and  sizes.    They 

range  from  Email outputs for the  sophisticated hobbyist to large outputs 

for professional  coating operations of contractors and  industrial users. 

They  are  different   in output   end pre sou re. 
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A»    Hot   spraying 

Coatinf   interi als of less viscc   . ty are onci er to    pray.    The viscosity 

of different   types of cortina material  varies very much.    Por instance,   a 

top coat will  he  sprayer!  at   a  l';wer viscosity than a prime coat. 

Normally,   varying quantities of solvent   TO  added to establish the 

correct  viscosity.     Another method is to heat the   fluid to adjust  *"e 

desired  vi scosity before  -praying. 

Heating the coating material, therefore,   niv's t!.inner and enahles 

the  fluid to be  sprnyeri  in a more  concentrated  form.    The heBted material 

spreads better and give;; better coverage because  of higher non-volatile 

content.    A dernier 3urface  coat  is the  result.     Hot  spraying gives 

excellent  atomization "nd homogeneous surface coats with high gloss. 

As the  fluid material  contains:  les3 thinner,   drying time   Is shortened 

and the coat  settica faster.    All thene  f.-ctors reduce the tendency for 

the  coating material   to run  ->nd  increase  the  production capacity of 

lacquer drying ovens or chambers.    Hot  spraying can be combined with con- 

ventional,   high   pren.-.ure   and  electrostatic   spraying. 

Advantage 

- Better coverage,   denser- coat 

- Simpler,   Tuicker application,   shoT-t  drying time 

- Lower air con~umpti^n -•;•••••> convent i ana1   -aray'n^ i~ applied 

- Reduced wear,  when used with high pressure  spray system, because of 

lower prêt:sure 

- Reuuced consumption of thinner 

- Constant  fluid temperature  throughout. 

4.1    How does it work 

The  fluid  passes  through th'.  heater under high pressure.     It  is 

heated to the correct  temperature  and passes on to the gun.    During 

intervals, the   fluid  circulates continuously   ;n a  cloned  loop.    From 

pump through heater to gun and back to the  suction side of the  pump.    The 

return regulator on the  line  frem the gun is used to regulate the Quantity 

of fluid circulating b^ck to the  pump,,    This ensures that  there  will be  a 

continuous flow of fluid  at the  right temperature  reaching the  gun,  and that 

overheating of fluid  in the heater will be  prevented. 

i—s^_ 
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High presture hot  spraying with hent enablera viscose coating 

material to be applind «t      n^ondy pace, particularly with prime 

coating material although the combination results in excellent top 

coat8.    The method ìB moat widely used in industry,  for instance in the 

manufacture of trucks, tractors, eto. 

Of oourse, hot spray oan also be used with conventional spraying 

systems*    Conventional hot spraying results in an excellent finish and 

is particularly well-suited for applying top costs in the automotive 

industry. 

There are two alternatives of heating the fluid: 

- Direct heating 

- Heat exchangers 

4»1»1    Direct heating 

The fluid heater is ecniipped with an electric hooting element, over- 

heating safety cut-out and r> plug-in thermostat for heat control.    The 

thermometer indicates the temperature of the outgoing fluid. 

4.1.2    Heat exchanger 

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

thermostat controlled circulation system.    Several guns can be operated 

continuously ai j both conventional and   tigh pressure spra ing oan be 

operated simultaneously through a single heating system. 

5.    Electrostatic coating 

Two methods are available: 

- Eleotrostatic wet application 

- Electrostatic powder coating 

Both methods utilize the electrostatic field lines between the 

spray gun and the grounded   objeot.  The coating material particles are 

electrioally charged to approximately 90*000 volts. 

One of the major advantages of electrostatic spray coating is that 

the coating material is well distributed on the rear surface of the artieles 

as well, though this requires the article to have an appropriate shape: 

it must not be too wide or too deep or have Faraday oages.    Eleotrostatio 

•pray coating generally results in best coating economy.    Losses with 

powder spraying oan be as low as one to five per cent and with wet 

1—V- 
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application b°twccn ten and  forty per cent.    The high economic efficiency 

of powder co-   i ng : •'• !,i»   f•:r-+   + hn+  + ho   fontine motorini 

pacsing the  object,   cm bo   recovered and  reutiiized.    Thn oloctrontntic 

method  is highly suitable for nut om.it i e  croco sue s and   it:; introduction 

enn,  therefore,  const i tut"  a profitable  rationalization.    Suit.ible 

articles ire  Bine I tub in/; n.nd  frnjtio work constructions,  grids,   fencer, 

and cyclo   framen.    ftven non-conductive materials can bo electrontaticnlly 

spray coated,   though they hive io he  specially pro-treated. 

5«1    How docs  it work 

5.1.1    Wet  ooating gyntem 

Ench contins material  i» charged when leaving the nozzle of the gun. 

The material  io thus carried to the  object to be coated both by the  forward 

velocity of the paint and by the electrostatic field, 

5.1.?    Powder coating ayotem 

A mixture of nir and powder is conveyer)  from a mi >ing unit to the  aprny 

gun.    Each powder particle   in charged when leaving the nozzle of the gun. 

The nowrler thus carried to the object to be coated both by the  atream of 

compressed  nil' inri by the electrostatic  fiold.    After spraying, the 

particlet; pr':;¡i through  'n  :>von with  a temperature  of I80 - "HO    Centigrade. 

Advantage;:; 

- Very low coating material   loguen 

- Uood   wrap-around "ffrct 

- Uniform,   pore-free cent   layerB 

- High capacity 

Electroatnt c unit» are  available as manual  and  automatic nyntoma. 

r;.2    Coating irrten-^!   circulation and cantero 

Where material  consumption in  low or where  colour chaniçes are 

frecnicnt,   it  is genere] 1 y muto sufficient to have a preosurc  feed tank 

at  e^r.h  cpra,ying station.     But  an  sonn »a  Mingle colour coating iß re- 

cfuirod  and uaed by coverai   operators ;;imul tnneouoly,   it brcomoa advisable 

to consider whether '•  circulation  ryntem might  not be  the more rational 

solution for the coating material   supply problem. 

l-^u. 



.üth H co-ting motori il  circuln.ti-n syst ram,   ¡spraying operators 

whose timr  is  costly,   a ..   .. ^^uLm^  on spraying "-nd  are  relieved 

of constant  intorruptions for coat  mixing *nì  filling.    This sytem 

not only saves time,  it  g. ven uninterrupted  .ivilability of contini? 

material of  a   particular colour and  viscosity,     'i'hi:- enables spraying 

operatore to maintain a  standard cost   layer quality and surface finish. 

The   coating maturi->!  pressure  in the circulation  system supoly lino is 

usually the  prrssarr  rem ¡rod  for conventional   sprn,v coati ne.    Por high 

pressure -pray costing -> hi/h pressure  pump may be connected to any of 

the take-off pointa on the   supply lino.     It  is thus possible to benefit 

from the advantage-i of high pressure  i¡pr»,ynfi and  of material  circulation. 

The  circulation   P; stern can  of course be combined  with electrostatic 

spraying and hot   spraying.    The fairly high installation costs of material 

circulation  system in more  than compensated by the  rate  of production of 

uniform contins cniality and by reduced  opill-gc   and  lower coating materi.-l 

conEmmption. 

The larger the number of sprang stations in an installation, the 

larger the number of cours;«H bring sprayed  simultaneously,  the more 

operato• using the name colour, the higher will  be the profitability of 

the  coating material circa.rttion plant. 

Advantages 

- Colour of the  right  shade  and vicccoity alwayc  available at the 

3praying station 

- Central coating material  «uppl,-/  controll by pumps and mi zing tanks, 

installed  in one place,   the circulation center 

- Continuous material  f; Itering minimizes intervals 

5«2.1    How doei>  it worV. 

Tho  simplest way of describing a  fluid circulation system is to com- 

pare with a water or compresse,-) -,ir supply system.    The difference in 

the closed loop  system for circulation of coating material. 

The air driven pump forces the  coating material   out  of the drum into 

a  circulation pipe.    At the  spray gun outlet there  ic a reducing valve 

to control the contint,- material pressure supply to the gun.    High pressure 

pump,  ?lso compressed air driven,  is connected to another take-off point. 
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lt acta as F '-.ooater pump   aid sup^li   n the  spray gun with coating 

material  an.L high ¡JXO^U^C.    The mail* i'low returnu to the fluid 

drum, which iß fitted with a compressed air driven stirrer to eneure 

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

The ooating material centre is suitable where the daily consumption 

exceeds 250 litres (55 imperial gallonß).    The pump is mounted on a 

••parate stand pipe and pumps from either of the two tanks.   This arrange- 

ment enablen the coating material to be mixed and  filled in one container 

at any time while coating material  is being pumped from the other. 

5.2.2    Pumpa 

There arc in general,  five factors to be oonaidered when selecting 
the size of a pump: 

- Coating material connumption 

- Coating material viscosity 

Total longth of piping 

- Presoure drop in circulation line 

- The dimension of the pipe 

The first three items are usually known and the la«t two generally 

hav« to be calculated. 

5*2.3    ACQ«»-   ori es 

In addition to the pumpa, the coating material ciroulation installation 

inoluden a large number of accessories.    WIters eliminate slowing down 

due to ologged valves and spray gun nozzles.    Pulsation dampers provide 

an even flow of material,  reducing valves and back pressure regulators 

ensure oorreot material pressure in each section and the pressure onjri be 

dearly indicated on a pressure gauge.    Compressed air driven transfer 

pumpt and coating material atirrere are simple and reliable accessories 

of the ciroulation syntem. 

6»    Automatic Bpray coating 

Surface  finishing operations can,   in principle, be rationalized in 

the same way aa other operations,   and one way of achieving this is by 

atomization.    One of the most important requirements for automatic spray 

coating is that there  ehould be  long runo of similar articles.    The choice 

of ¿he spraying method is guided by the shape and material of the artiol« 

and the type of coating material to be  applied.    High economy of opera- 

tion can also be achieved by proper "layout of the finishing department and 

by material handling in these sections. 

-a- 
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Onoe the    utomatic plant ha.B bear   net up, the produ tion flows 

with unchanged capacity find quality Jay by day.    A prime requirement 

for an automatic plant is reliability while the purchasing price often 

ifl of secondary importance compared to the other economic factors. 

Apart  from requiring lees labour per article, automatic spraying 

resultB in a higher rate of produotion and much lower coating materail 

losses, both faotors improving economy of operation. 

Advantages 

- High capacity, uniform quality 

- Low handling and labour oostB 

- Good economy in coating material utilization 

- Better working environment 

6.1    How does it work 

Automatic Bpray coating 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 object 

paseing along a conveyor.    The gun moves perpendicular to the feed 

direction of tv<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, hydxau- 

lioally or pneumatioally controlled units. 

The eleotric drive is a Biniple and reliable system with extremely 

uniform motion.   Normally, the stroke length cannot be varied and is 

determined when the installation ia planned.    Eleotrically driven automatio 

spray oonting equipment in suitable for moBt spraying methods. 

The hydraulically driven system is extremely uniform in motion and 

the stroke range oan be adjusted.    It 1B,  therefore,  suitable to operate 

in conjunction with electrostatic npray coating systems equipped with 

continuously operating spray guns. 

Pneumatically driven systems are Bimple and reliahle but the motion 

is leso uniform.    EleotroBtatic powder spraying is one of the field« of 

application for pneumatic systems,  since evencoat coverage does not 

depend on the uniformity of machine motion with this spraying method. 
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6.1.2 Rottry table  system 

The object  is ooTW-y^ in a clolri  loop pzrr.inç the  spray guns, 

one or more,  stationary or moving.    The conveyor can additionally ro- 

tate tho object.    The rotating table  system in mainly used for smaller 

articles. 

6.1.3 Pendulum system 

This is a special version of the transveral  spray costing machine, 

in which the guns describe  an arc hut keep the  longitudinal axis of 

the spray pattern parallel to tho direction of travel  at  full  stroke. 

The swinging motion stroke length and speed is controlled by     pneu- 

matiOBvia valves.    In addition to automatic systems with moving guns» 

systems with fixed guns are available.    This type is particularly 

suitable for spraying of large caiantities of article conveyed at fairly 

high speeds viz:  wooden panels,   3kis,  paper, etc. 

6.1.4 The control system 

This system controlla the starting and stopping of the guns at the 

correct point in relation to the object to be coated.    The presence of 

the object can be  sensed mechanically, by light barriers, by ultrasonic 

devices or pneumatic unit3.    A programme unit or an electronic memory 

transmits tb    signals to the gun ope  -»ting devioeL-,    T1 •> length, width 

and height of the  objet.  -.Mí be  sent,.; J. 

7»    Spray booths 

To prevent  a spread of contins material mist  in the coating are*1 of 

the working place  is the main reason for installing a spray booth.    The 

current topical  pro-occupation with tho environment and increased worker 

protection has added other considerations.    Costing material mist must 

not be dispersed  into the open air.    It  has to be collected and removed. 

The work place must be clean and nòthazardous to prevent aocidentc 

and reduce the risk of occupational diseases.    Tho fire riGk is reduced 

when the  air contains smaller quantities of coating material  and  solvent. 

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

the production capacity and ,•? correctly designed sprry booth is essential 

for surface treatment of a high standard. 
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7.1   How doe a a spray booth work 

Modern spray booths »re predomina ;ly of two basic d-signsi 
wet separation and dry separation. 

Wet separation ìB the most effective of the two and should be applied 
in oonneotion with continuous spray ooating.   Prom   any point    of view 

thiB is the best solution, having a degree of separation of 99.9 per 

oent.   The coating material laden   air ìB exhausted out of the spraying 

area through a small gap in which the air velocity highly increases. 

The water ourt"in at the spraying site crosses the passage of the air. 

The water, oontaining chemioals is oasting down Bpray mist mixing with 

the ooat material laden air.    On the other side of the gap the mixture 

expands sharply and in the turbulence thus formed the air, is washed 

and the ooat material particles are broken down ohemioally.   The oleaned 

air it exhausted upwards whilst the paint-water partióles fall into the 
water basin of the booth. 

Dry separation has a very much lower separation efficiency, normally 

between 40 and 70 per cent depending on spray material and the booth 

design.   This kind of booth is,  therefore, best suited for applications 

where spraying is noi continuous.    Coating material separation takes place 

in a labyrinth trap in which the fluid laden air ìB forced to pass through 

narrow slots.    The sir velocity inoren os, the heavier prrtioles strike 

the traps and adhere to them.    The oleaned air is then exhausted out of 
the booth. 

7.2   Coat drying 

In order to ensure that the final result will have the high quality 
surfaoe required, a number of different faotors have to betunad to each 

othert   Pre-treatment, ooating material, spraying method, the material 
of the object to be ooated and the drying method. 

Two drying methods are oommom     air drying and oven drying. 

7.2.1   Air drying 

Air drying takes place at room temperature whioh for most material« 

results in slow drying.   It is n simple method whioh only requires olean 

premises with moderate air humidity, and it, therefore, suits prooesses 

where the rate of produotion is low.   To force drying, temperature between 
25 to 100 C are used.   Standard ooating materiale for air drying are 

L-in 
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forced tirina at  aobut /J0°C,  whitnt  special   contine motoria forced 

drying are i-tunlly intended to br dHed at  temperatura of 80 to 95°C. 

A typical   fi.Id c*  *  .'       -on  i 3 repair contine of motor cars,   -ia 

80 G ia the  lowo:vt temperature  for drying the coding material and 95°C 

the maximum permitted temperature  for the plastic rubber componente of 
the car. 

7.2.?   KjIn drying 

In kiln drying chambers tomperaturen of 100°C and higher are used. 

Thin method enablen co-t3 with particularly good propertico,  such as 

high surface hardnouß and excellent ndheaion to be applied.    Kiln 

drying combines well with automatic spraying mothodo «id contributes 

to    even, high quality and increased rate of production. 

Ovo no 

There are two typen of ovens, convection ovens and radiation ovens. 

In convection ovenn, drying is caused by he-ted air.    A convection oven 
may be one of the three types: 

Chamber oven 

A completely onclosed  opaco except for circulation and exhaust outlets. 
Suitable  for lowor rate of production. 

Tunnel oven 

A tunn  oven han the form of  long chamber ovoi  equipped with 

a conveyor. 

Hump ovon 

This type of oven is also open nt either end, but provides simple 

and off-.otive  Rcroening of the  hot  air hy having the conveyor opening 

positioned below the level   of the heating section. 

Infra-rod ovenr. 

Infra red ovens "P0 heated by infra  red  radiation.    The wave length 

range of infra red radiation  i a 7 micronn.    The infra red  rays are absorbed 

hy the coated object  increti ng the temperature.    Different  wave lengths 

generate different heat  lévelo.    Different  materials absorb different 

amount a of heat.    There  aro three tyners of infra red radiating elemento, 

and they are  *U fitted with reflectora to concentrato the  radiation 
to the desired direction: 

1.  DfxTk radiator 

?• Tnfro red lamp« 

3. Coramic gar burnern 
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The radin+on from PU infra rod 1-np with a filament temperature 

of approximately 19JO°C n,-u, a peak of a. wove length of 1.? mioron« 

whilst a dark radiator with a Burface temperature of approximately 

650 C haa a radiation pek in the region of Ï.2 microne. 

The infra red absorption of coating material is generally best 

at 3*5 microns,  and the dark radiatore are, therefore, the most «uitable 

type»    On the other hand, ooating materiale to be. dried by infra red 

lamps,  must be epeoifioally formulated before coating. 

»—M 
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Ploturi 11   Airi M« gpray syst« Bountal on a 
37 litar tank 

i-AlL 



•^ 

18 

Piotm-« 2t   Airla«« apray ayataa with ooapaot alttro- 
atatio oontrol mountad on trollay with 
flazibl« suotion unit to be uaad on ooatinc 
matarimi drums 
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Piotw 3t   Airi MB spray ays-tan tabla mount ad with 
fixad suction unit 
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Piptw At   AirltM spray syst« troll «y mount«! with fludbl« 
•uotion unit 
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Picture 5t   Airi «es Bpray syst em on tabi« 
stond.    Operator spraying aawi 
studs with preservation aaterial 
from drum 
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