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Definitions in surface coating of wooden produote.   The terns and 
definitions are oollooted fro« a seria of articles of US-Wood Ihgasin« 

Hie word "lacquer" taw derived fro« the world "lac" relating to the 

eaoretion of lao ine wots which, on processing, is called shellao and oane 

to be a descriptive tern for thin-bodied, hard, olear, odorless finishing 
•ateríais,    federa industrial usage now has United the tern lacquer alnost 

easluaively to ooating naterials containing nitrocellulose, ethyl oellulose, 

oellulooe acetate, bsnayl oellulose and other filn-forning ohenioals 
inoorporated with natural and synthetic ree ins and plasticherà in volatile 

solvents. 

WrffWTii wr/'iaa* 

Laoquer ooatinga, in general, involve those naterials that fern a 

surface filn by volatilisation of solvente and thinners, whereas vamish 

oeatinfa inveiva evaperat ion of solvente and polymerisation react lona. 

Ine una of nltreoelluloee laoquere for furniture topooats was en« 

of Mia neat inportant faotore leading to etreanlined production furniture 
tao priaary advantages oafeibited by nitrocellulose laoquere 

the fast drying effected by evaporation and the fornati on of «Ufa» 

filan with goad ahyeioal ant ohenioal properties.   These lattar properties 
oould be adjusted far specific production requirements and the aanufaoture 

and «antral anali be approaohed on an alnost purely taohnioal beala dna to 

Mia nature of the ingrediente. 

fJh« priant? ileadnan Ingoi of laoqnova war« the low eel Ida osntawt 
mi «a« ralatlvaly high «oat.   A partial answer to the oost and eoi ida oon tent 

the dovolopaoat of the ee «ailed hot spray p roe aso whereby 

is eontrelled by tan» •••lure and greater bald eon be 
with oanveatlenal eoli laoquere. * 

•» 
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Laoquer troubles 

There are numerous probiem relating to laoquer topooate that nay be 

the result of faulty application and/or formulation.    Many of thece 
problem are not confined to lacquers.    They also will develop with 

varnishes.    The following problems or troubles are some of the most 

common encountered in lacquer finishing of furniture. 

Blushing 
When a laoquer ooat turns gray or white instead of remaining olear 

and transparent, the film is said to blush.   Blushing is caused byt 

a) too rapid evaporation of solvents oooling the film below the dew 

point of the air, thereby affeoting moisture condensation in the film) 

b) incompatibility of laoquer ingredients $ 

o)    excessive moisture or oil in the oompreased air line. 

Blushing can be prevented by controlling the temperature and humidity 

conditions in the plant, using a higher proportion of lets volatile solvents 

in the laoquer formulation and by using adequate filters and maintaining 

drain» on the air lines. 

Bubbling 
The formation of bubbles in the partially dried laoquer film is normally 

termed bubbling.    This condition is caused by entrapping air and other gas« 
in the film and may relate to improper spraying technique or solvent balance 

of the formulât ion. 

The formulation may have an insufficient quantity of slow evaporating 

solvent whioh allows the surface to dry before the volatile solvente can 

eeoape from the film.    If excessive pressure is used, air and solvent bubble« 

may be entrapped within the film.   If the spray gun is held too far from 

the work, too large a proportion of the solvents may volatilise, effecting 

improper flow properties. 

Bl let ars 
The spraying of heavy coats of laoquer on unfilled or imporperly filled 

woods or the use of high drying temperatures snd any other condition that «ill 

effect improper adhesion can cause the raising and separation of tat film in 



- 3 - 

the for» of Mistero.   Proper surface preparation, filling, filltr drying 

and temperature control of the surface and laoquar will eliminate this probi««. 

Bridging 

Tlit application of a laoquar fil« ovar improperly fittad joints and sharp 

moldings may for« a laouqtr bridge which will break or chip during us». 

Uniform moisture oontrol of parti, propar maehining tolerances and cartful 
spraying can aliainata or minimise bridft fonaation. 

Prangt etti 

when a laoquar coat laoks prortr flow oharaot ori sties and does not lavai 

eoRplttaly, it appaara lika tht rough skin of an orango and is known as orango 
peel.    It may be oauaad by failurt to «aintain tht proper distance bttwtan 
tht gun and work, excessive pressura, too rapid solvent evaporation or by 
use of inferior thinner. 

ÎMSÀ3SL 
Hit development of pin-like holes in a lacquer finish «ay reeult fro« 

improper filling or improper drying of the filler.   Pinholing may be 

caused by the presence of water or oil in the air linea.   Sine« both are 

incompatible with the laoqutr, they may remain as little submerged globules 

which are releaeed in rubbing.   Tht uee of adéquat« drains and daily bleeding 
of lines and tanks can often eliminate pinholes formed from oil and 
water globules. 

**» or -— 

Appiioation of too heavy a film frequently reaults in sagginr or running. 
Proper spraying technique, which inoludes spraying beyond the edge of a 
piece, should help to eliminate this problem. 

W> tff*» 
flie presanoe of grease or oil spots on the wood or the laoquar aay raralt in 

the formation of small aree which do not solidify properly.   Proper screening 
of the air syst em and surfaoe preparation will eliminate this problem. 

Varnishes aay be divided into three primary types.   These are oleortinoue or oil 
varai enee, synthetic vara i ah ee and spirit verni enee. 



- A   - 

:ipirit varnisher are solutions of »rum or resin  in a volatil« liquid      with 

or without the addition of modifying agents.    Spirit varnishes are in roality 

lacquer-type coatings since they do not require oxidation or polymerization, 
but harden by the evaporation of their volatile solvents. 

Clear oil varnishes contain drying oil, resin, driers, solvents and 

thinners,    the drying oils may be of animal or vegetable origin and consist 
of mixtures of mixed triglyceryl esters of fatty acids*    The drying of an 

oil is primarily a curing orocess involving hardening. 

Those oils with the greatest reactive power, although they are the 

fastest drying and give the densest moleoular structure, discolor during 

drying to a greater extent that the less highly conjugated oils.    Therefore, 

in clear varnishes drying speed often must be sacrificed to reduce yellowing 
tendencies. 

Varnish trouble» 

There are many problems that ooour in varnish application,   «teat of these 

relate to faulty application technique or improper handling of the material. 

Blistering 

The formation of bubbles or blisters may be oaused by the use of excessive heat 

during drying which allows for volatile expansion under a partially cured 

surface.   Blistering may also result if the undercoats or the wood are 
inadequately dried. 

Blooming 

Blooming refers to the appearance of aniIky or foggy surface.   This condition 

generally relates to excessive humidity in the finishing or storage room. 
Condensation has been effected in the film.    It may be remedied by rubbing 

and re-coating.   Humidity control in the finishing room and/or adjustment of 
solvents are preventative measure«. 

&£BkîSf 

Checking is a mild form of oracking and may be effeoted by the same causes. 
Individual pieces may be adequately touched up in many instances. 

smmmmUMLm 

a chilled surface oaused by solidification of gums, drier« or oils may 

give a varnish film a sandy appearance.   This defect ie oaused when the 
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the varnish is atorad or applied at ION temperatures. 

Cracking 

When a varnish topcoat cracks, it may have been caused by one or 

several variables.    The most common causes of cracking are improper drying 

of the wood and/or the undercoats prior to topooat application, severe 

temperature changes without adequate flexibility of the finishing system, 
and exposure of varnish filmt; to chemical agents which may cause 

embrittlement.   A varnish film may oraok, creating a condition similar 

in appearance to the skin of an alligator.    This type of cracking is often 
termed alligatoring. 

Crawling 

Crawling or roping is pronounced wrinkling and generally occurs due to 

the same causes as running or sagging.   It relates directly to the flow 

characteristics which might be inadäquate because of formulation, 

improperly cleaned surfaoea, high or low temperatures and excessive 

application.   An excess of drier is often the key to improper formulation. 

Normal recommended control in cleaning surfaces and in application will 
eliminate this probia». 

Flatting 

If the finish coat lacks the normal desired effeot and has a somewhat 

dull appearnaee, it is described as flatting.    It may be caused by dissolving 
inadequately dried undercoats or by exoeasively high temperature and 
humidity conditions in the plant. 

Pithing 

The appearance of little pook marks or pinholes on finished varnished 

surfaces is referred to as pitting or pinholing.    This condition may be 

caused by inadequate drying of the undercoats and the eaoape of volatiles 

after the varnish has partially dried, by drafts in drying, or by improper 
atomization in spraying. 

A pigment may be defined as a coloring substane« which is insoluble in 

the liquid in which it is suspended or dispersed.   Pigments find wide usage 

in paints, enamels and pigmented lacquers for both metal and wood finishing; 
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but with the present-day trend toward greater oolor variation 

in household furnishings and with the decrease in the availability 

of traditional furniture woods, the role of pigments in furniture 

finishing is ever increasing. 

Filler« 

The filler is often considered "the foundation of a fine finish".    Tiany 

of tho principal cabinet woods have large pores and these must be 

oroporty filled in order to assure the desired final effeot.    Conifers 

and diffuao-porous woods are generally finished without the use of 

fillers, but occasionally these woods are filled to equalize absorption 

of different surfaoe areas. 

1.    Composition of laoquer coating materials 

laoquer coating products are oomposed essentially ofi 

1.1. the bindtr 

node up of one or «or« products, nornally polyaerioal (renin), 

apsentially , the meohanioal and oheaioal oharaoteristica of the 

film obtained, depend fron it. 

1.2. the solvente 

from which the suitability of the laoquer products depend. 

1.3. the pimente (in the case of pigmented produots) 

which provide oolour and oovering power to the l.p.    ( laoquer produot). 

They also affeot the meohanioal and ohleiioal characteristics of the 

film applied. 

1.4. the «Aditi 

whioh inprove, «hen added in small quantities, both the charaot eristica 

of applicability M well M the oheeioal «ad •echanioel one« of the 



of the films applied.   For instance, the sino stéarate improves 

the possibility of sanding the bottone, various silicone« release air 
fro« the film as soon as sprayed l.j>. is applied etc. 

2»     TfrP« of lacquers 

The lacquer products used in the furniture industry in Europe and 
particularly in Italy are substantially the followingi 

- polyurethan laouqersj 

- polyester laouqers; 

- direct polisy polyester laouqers| 

- urea lacquers with add oataliserf 
- nitrocelluloee laoquers. 

Lacquers are mostly transparent coating product«, non-pigment ed f 
paints are pigmented ooating products. 

2*1*   Polyurethan coatin* products (polyurethanic o.p.) 

•re products which normally have two components.   ate tint component 

is generally constituted by solutions in organic solvents of synthetic resin, 
reain upon the moleoulee of which o*drilie (-CR) groupe are inserted. 

Such resins are largely of a polyester type (alkyd, saturated 
polyester) and also of an acrylic, vinylio or mixed type. 

The second oomponent is constituted generally by solutions in organic 
solvents of various kinds of polyisooyanates.   Actually, the moat 

commonly used are»   1)   the aforementioned and the hoaopolymers of 

toluonisooyanatef   2)   the copolymer of toluenisooyanate and hemaaethyl- 

enisoeyanatef   3)   the biureate of the hexaaethylenisooyanate.   Other 
types of polyisooyanatea may aleo be used. 

Polyisooyanate products are dietinguished by the possession they 
«ijoy, throughout the polymeric chain, of ieooyanate groupe (-»00). 

?.2.   Polareater coating products 

The polyester l.p. are normally constituted by solutions of 
polyerster which are unsaturated in styrene. 

•Hie unsaturated polyester ree in are characterised 
within their ota structure, by «Mile tie« er «Maturated ilea ( • ). 
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111 a» e double tier, as the result of th« action of an activator or 
catalizer (normally organic cobalt salts and organic peroaydes are 

used for this purpose) open themselves by reacting with the double 

ties of styrene, thus provoking the formation of a polymer of a three- 
dimensional find reticulated tstructure on the support. 

?»3«    Polyenter direct gloss ooating products 

1*c polyester coating products, referred to in the previous 
paragraph, when applied without particular attention, are inhibited, 

during the polymerization proceas on the support, by the oxygen of the air 
(the surface remains stioky and unhardened). 

The addition of 0.1 - 0.2 <f of low-point fusion parafin eliminates 

suoh an inconvenience, but obliges the need for somewhat more toilsome 
operations later (sanding and, if necessary,glossing). 

The introduction of polyester resin or allylic groups into the 
structure allows the inconvenience to be obviated. 

Such allylic groups reaet, in the presence of suitable activators 

(cobalt organic salts), with the air's oxygen, by participating together 

in the normal reaction of the opening of the double ties, to the formation 
of a three-dimensional and ret iouiat ed structure. 

2»4«   Urta aoid oatalized ooating products 
are produoed in two ooapontnts. 

The first component is constituted by a solution in organic solvents 

of suitable urea resin and of nomaily alkyd resin (although suitable 
vinyl ic and acrylic resin nay be used). 

The reticulation oomeo about substantially as the result of a reaotion 
between the »ethylic «roups of urea resin and the oxjrdrilio groups of the 
other reein. 

The reaction is provoked at room temperature by the addition of the 

second oomponent, normally a solution in organic solvents of aoid substanoes, 
suoh as phosphoric aoid, aoid organic phosphates and so forth. 

Aoid cataliaed urea produots, of a single oonponent type, also exist. 
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2»5»   Nitrocellulose coatinr products 

arc constituted by solutions in nitrocellulose organic solvents. 

In order to obtain ^ood mechanical charactersstice of the applied 

films,  it  in imperative that other resin be united to such solutions 

(e.r, the alkyd ones) and the plasticizers (euch as butyl phtalate, 

cantor oil and no forth), 

T^ie formation of the film in thin case taVen place by means of 

the 3imple evaporation of the solvents. 

No chemical reaction of reticulation takes nlace. 

We choice of a coatinr product dependn on several parameters. 

It in practioally imponible to define and to rive them an exhaustive 

and complete description. 

Every real situation in examined in detail and to each real solution a 

well-balanoed and tailor-made solution in correnponded. 

Fbr a better understanding of the imnorisibility of havinp 

solutions of a general natu"«, it  i~> auffioient to ormnider the 

differenoeo exiatinp between oountriee on the costs of labour, of 

fashion, of the type of machinery available. 

An effort has been made in the following tables «nd in their 

commit to illustrate the moat import-wit teohnical criteria on the 

basin of which one should choose the laciuer cycle. 



-   tv - 

Despite th# efforts Mde to generalise  the data available, 
the preceding account of facta will reflect the évident situa- 
tion existing in the  Italian sector. 

Notwithstanding this,   it is believed  that the indicated data 
•ay provide the baa« to start a discussion on the choice of 
a   coating   cycle. 

The tables are to be considered in reference to the present-day 
industrial practicaj  reference to products and systeas of appli- 
cation under development are, therefor« excluded. 

TABLE Nt   1   -    00ATIN0 PHOWCra ANT) WH APPROPRIATE CCATWO BIUTPWWT 

APPLICABILI«   A     „ 

+ 25   ä 
5      21    û    J      -a •-• t a   nu o 
1        S     <     3       SB   o-    SM m 

1) Polyurethane LP      TES IKS TES TES TES TES NO   TES 
2) polyester  LP TES TES NO TES4 TES MO IKS TES 

3) polyester L.D.   LP TES TES LIN TES4 TES NO TES TES 

4) urea acid cat.   LP TES TES TES TES TES TES NO   TES 

5) nitrocellulose   LP TES TES TES TE» TES TES NO   TES 

LIM   » liaited 

+   only U.V. products 

Cessant en Tabla N*   1| 

The polyester laoquera (2)  are aet applicable with ih« 
airless «ystea, with the curtain «achine with one head and with 
the rolling a« chin e fer the extremely short pot-life (fron 3 te 
30 ainutes at roe« temperature). 
The seas goes for the direct fleas polyester vmralah O).  In 
this case,  since it is possible to    extent   the pot-life  («ex. 

1 hear) and, working with a saall quantity of eetalised product, 
it is even possible to use the airlesa systea. For 4) ned 5) 
the ass of the 2-hoad curtain «echino offers ae particular ad- 

vantage, except for highly particular eases. 
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TABLE Ni 2 - LIMITATIONS TO THE APPLICABILI!! OP LP 

1 )  polyur.thân lp        3_8 IE8 LIM. LIM. LIM. LIM. 

2) poly.Ur    lp          4-6* TES ÏES NO ÍES JES 

3) pelywttr L.D.   lp 4 - 8* IE8 IE8 NO YES ÏES 

4) urta acid cat.  lp 12-24 ÏES LIM. ÏES IE8 ÍES 

5> aitréo.ll.  lp        miïH. m LIM. TES LIM. LIM. 

• ottiy eataUsod pa*t| th« »attWr*>.«d part bat practically «allait»! ,.t.Hf. *k. 

LIM • LIMITED 
UULIM . UNLIMITED 

«ad 

CÜÜÜ5\WI fcK# N§ 2 ' fh* **ulit9      i»ü«tt4   i.   tu b« und.r- 
!îiîf4î? Tíí***"* rtotoMttaa «m ih« continuo ut «.chin., (rallor, curt«in) of th« «vaporato* aoIront. 

ïî^i«*!!** ****** a*** t0 r*«Dte* **• wtottm of cat« Iva i a •f dilution,  it Mit b« pointed out that th« »HO* plieid ia 
!f!ïî*î°,ld,îC\to.5) *im*ly •*••«*•• «•• *»• nitrocollttlooo •»rai«* proâito«a do not roquiro « cataliior (or hardonor) and 

# Ï?Î*ÏÎ ,aí03r *** *•*•***• •«•MUfoo and tho «all    orrora 
af dilution do not projudico tho application aubatantially. 

ÏÏ* *#rV***«i#***rât,,rt !• to bt uadoratood aa a t••por«tur« 
ratetet '*•• *Ot ta 35IC.    By roo« huaidity, thia aoaaa «a «i* 
rtl«tiT. hoaidity ranfinf fra« 30 to •<*. 



- 12 - 

TABLE N«  3 - CONDITIONS AND STSTEMS OF DBIINO IN RELATION TO VP. 

i 

H  « 

air-drying at resa 
ttaparatur* 

10 - 15tC   15-301C 

1 ) polyurathan lp YES 

2) poly«star lp NO 

3) polyaattr L.D.   lp NO 

4) urta aeld eat.   lp IEg 

5) nltreaallaleae   lp IE8 

LIMIT. - LIMITED 

TES 

TES 

TU 

TES 

TES 

30 - 35IC. 
TES TES 

LIM. 

TES 

TES 

TES 

TES 

TI« 

TES 

TES 

NO     NO ÏES 

TES TES TES 

TIS   TES TES 

NO     NO TES 

MO     NO TES 

Coawent on Tabla Nt 3 i Thoae producta which,  by •••ai of a M 11 
additiv«! (a. g.  thinners)  could ba suitable for m« at ih« indi cat- 
ad temperatura, my b« driad at temperature s between 16» twd 30tc. 
For higher temperatures (see Tannai Drying, with »ir fro« 20 to 
70«C.) thay should ba formulated in a apacial Manar. 
Low-power UV installations aignify thoaa which ua* l*«pa whan 
tha abaorbad power it lo war than approximately 1 Vatt par  canti- 
ca tra of lamps High-powar UV inatallattoni ara to ba ondaratood 
as Manning thoaa with laapa whoat abaorbad powar ia äqual or 
auparior to 30wt>tt/em of tha lamp's langth. 
Por IR ayataña,  saving particular «xeaptions, laapa or ether 
aourcaa both of abort, ««diu* and long wavelength, may bo uaad. 

In tha easa of UV and III drying,  it is always   naooaaary to have 
a food ventilation, with preferably pro-heated air. 
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TADLE Nfl  4 - TIMES OP MINIMUM DRIINO TO OBTAIN THE PILING UP WITH LP OP OPAQUE 

t 2 * 2 3 • 

Ì io        r Mo £ 
•HO e 

ïJ ï« « h id 
1) Hu-tte i*. 4h:r ïa^j -JT" a:-" K-îJ

- 

2) polyt«f r lp 2-4 12 - H 4-5 5 - 30 8-16 

3) poly.fr L.D.  lp 24-36 UM. 4 - 5 5-30 UN. 

4) ur«a ««id ct.  lp 4 - 6 20 - 25 UN. UN. 8-16 

3)   nitroe.lluloM lp 2 - 4 12 - 16 UM. HM. i - 16 

UN - UNUSED 

M? « NOT POSSIBLE 

Cnaaeat en Table Nt 4 t Except fer tht enee of drying et rooe tta- 
perature, one auat add 1 - 2 aiautei te tue »bor» tie»» for the 
cooling with forced eir et teapereturea net exceeding 25«C. In 
the enee ef UV drying!, it «net be rtaeabered thet it ie practically 
iapottiblt to net pigmented product! with the«. Bent rally, tht 
fetter the drying, the aore eccurett thould be the preparation 
of the product end the attention in carrying out end in follow- 
ing the application. Variationa in the relation of catalytit 
and/or in the dilution, could etili be toll tra tad, in the caat 
of forced drying, it could ceuat aerioue inconreniencet. Intofar 
aa forced air drying it coneerned, el though it weald a ti 11 bt 
pottiblt to work with tht indicated tiaea, it ie generally ed- 
ritablt to hart longer tiae intercala (at ltett double theet in- 
dicated) to cut down the preciae crltioal oleaent of the condi- 
tieaa of epplieation. 

_^ 



- 14 - 

TABLE Ni  3 - »ÏINO TIMES • HARDENING TIMES AT ROOM TEMPERATURE OF OL O SS FINISHED 
PRODUCTS TO OJJTAIN POSSIBLE OF CARRIINO OUT FURTHER WORKS 

1) polyurethoo lp 

2) polyester    lp 

i 

hoar • 
24 

6-8 

3) pelyeeter L.D. lp     24 - 36 

4) ureo «old eat. If     «_ 

5) nitrocellulose If     6-8 

« 

1 

hours 

1 • 3 

% 

Ù    Ì 
hours 

0.1 • 2 

O.I • 1.1 

Coaaent on Table Ni 5 i Tho polyeator oorntin« product! art tht 
glotty typost following tho indicated tiaoa, it it nocestory 
*• •••* vita grained paper 280-320 ftnd thon brush pol iah with 
abraaire potto and polish Utor on. Tho other gloatet any ho 
lift no thoy aroj should ono vi oh to reaoro tho mil doti 
ooutod by ataoepherlc «not por tic loo, it would bo nocossory 
to tond dova with groin od paper 600 and thon gleit tho object 
with a bruth pol iah. 
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TABLE N»  6 - DRÏINO TIMB8  TN RBI.ATION TO THICKNESS,  TO VENTILA- 
TION AND TO TEMPI-SUTURE 

41 

Drying UtJ*. 
(rtlatlrt 
valaca) 

>i1 
• 

t 

/ 

Th/tH» ?s%* 

v      * ^0. 

T—r 
1    *   ^   4    S     6 

Thiekaoaa _______ 

Ventilation  
Taaptratitrc —— 

(Relativa 
vaia*«) 

Coaatnt «a Table N» 6 i The dlagraa indicates,  ia a totally 
quali ta tir« aenntr, the influtnct vhioh thiekaoaa, rtntilation 
and ttaptraturt kart on the dryiag tiaee. The diagrea highlights 
the increata in tfaicknatt which, at par with rtntilation and 
ttaptraturt,  ineraaaat aera than proportionately tht tie» for 
drying.    If tht thiekaoaa inertaata to tviee tht aeeaiire, tht 
tiae for drying ineroaaoa by 3 to 4 tiata. 
Tht incroaao of rtntilation, at par with thiekaoaa and ttaptra- 
turt, redueea tht drying tiaa. An incrtaat ia tht ipttd of rtn- 
tilation to twice tho rato redueea too drying ti at by about V2 
to  '/3* 
Tho increato in ttaptraturt, at par with thiekaoaa and rtntila- 
tion, rtducts tho tiat for drying. 
Doubling tho teapereture cautos tho tiat for drying to bo cut 
dova by about 3/4-1/2. 

Ia all thoaa catto, thtrt aro liaita bojead vhioh it io not 
convenient to rtnturt.  Tho aaxiaua quantity applicablt practically 
by hand ia indicatad ia Tabla 8. J 

At far aa rtntilation ia conctrntd,  it ia adriaablt not to txcttd 
3-4 a/aoeoad (although ia tho eato9of tho drying of producta 
given ia lay queotitiea (30 - 40 g/a2) oao could alao arrivo at 
10 a/aoeoad). Thia ia to prtrtnt tht rtntilation froa aeviag 
tho applied fila aad giving borth to ourfact dafoota. 

Tha liaita of tho ttaptraturt ara aubataatially girtn by tho 
roaiataaoo to tho toaporaturt of tho aupport and of tho gluoa 
uaed.    Gtntrally, whea uaiag polyacttorinyl gluts  (fuaiblt by 
hoat) for gluoing tdgta,  tht toaporaturo of tho air uaod for tho 
drying ahould not oxcood 80 - 90«C. 
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TABLE N« 7 - MECHANICAL AND CHEMICAL CHARACTERISTICS OF FILMS OF   COATED FINISHINGS 

4» 0 i-t 

4» 
i* 

: 
JA 8   ? s M 

\ 

1   « 
V w «» w 

0       0 

S t 
•H 
W 

¿. J S 4» m •**** 0 

K • s • 0 • tv «« 
4» 

4* 0 -M tí o l>       vu M 0 

t 
•A 
• 

• 
• 

1 
0 

4» 
n 
m * 

î 
m 

3 33133 io M «M e 

0 

J 
. 

« 
0 

•Ht* 
m o 

H4 
m 

•M 
II 

*4   0 •** »4 
N   i  «M M 1 

J m* • « • • * o 00 • 0 
0 h • h h h«hhíi h 

TVÌC ï> a»-"" 
1 ) polyurtthtB«    lp 0 1/0 0 B/0 0 0 B/E      E E M/E O/E 

2) pelytittr         lp B/0 B M/B M 0 0 B/E      E E i/E O/E 

3) polytsttr L.D. lp 0 B 1 H/1 0 0 B/E      E E B/E O/E 

4) urte »eie o*t. lp B/0 •/I M/B M/B H/i N H/1     H/i I/M •/o o/i 

5) aitreat1laitee lp i/o • M/B H/i Z/N I/H Z/H      Z/M i H/i Z/H 

Coaaent i tilt •»Inai i on toft It att is the f pi loving i 

E    s excellent 
0 » optiaua 

B K food 

N * iufficitnt 

1 « insufficient 

Although largely indicative, tablt N* 7 ehova that the reticulated 
products generally hart aechenioal and chtalcal characteristics 
of a far »attar natura than tht non-rtticulattd systtas (1,2,3,4 
againtt 5). Thit tendency hai a sufficiently gaaaral characttr. 

Aa far tht yolloving process, on« auat distinguish bttvttn tht 
yol loving of pigaontod producta and that of trampartnt producta. 
IB tht eaaa of pigaontod products, it ia important that tht yt 11 ow- 
ing bt alniaal duo to tho binding and trtntually to tht pigatnt. 
In tht eaao of tranapartat products, tht ytlloving of tho bind- 
er ia important only if vhite voods and/or vhite pa in tod voods 
aro uaodt with tho uso of noa-pigneated rami oh products, what 
ia aort important ia tho prottction that tho aaat raraish product 
girti to tho wood against tho ultra-rioltt raya txisting in tho 
aalar light. This prottction la obtainablt through tho inatrtion 
af sui tablt UV absorbante in tht rami ah producta. 
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TABLE Nt   8 - C1UÄJ ICTE Til STIC 3 OP PRIM E     COAT PRODUCTS 

1 u 
•H 

e 1 • • 
M 1 

o 
te 

5 - $ * te 

P 
4»   M 

• S 3 S 3 
! 

1 
•r4 

V 12 
M iH 

3 
M 

•H a l 
N 
« 
m 

•   O 
•   Il i 3 ] i • 

1) polyurtthaa lp 0 B/O 0/E KO 1/0 0/E O/E 

2) polytstar     If M/B M/B B/0 IBS* I B/O O/E 

3) polytattr L.D. If B B B/0 TE«* M/B B/O O/E 

4) art* »«14 ««i. It M/B M/B H/i XO B B B/O 

9) aitroe»!lulos» lp M/B M/B B/0 KO 0/E O/E M/B 

• My b« applio» M r»Mvoo4 prior i* applicati«* «f » polyurotfaaa* s«*Wr. 

Ceaaent on Table H* 8  t 

The prist products are thon« which are in direct coni»et with th» 
woodj  th»y »r« applied, »ccording to th« filling r*qu«st«d *nd 
the typ» of wood used, with en» or «or« p»s»»» or banda.  Th»ir 
parpe»» if te gir* th» finishing coating • support which i» th» 
noaroat possiti» to perfection,  to obtain »»eth»tieelly   and 
technically «xcell»at romito. 

In particular,  th»r» ar» two characteristics whi»h elianto 
oo»k aoatly for us« »• pria» baa»s  th» aandability and th» vaiat- 
ane» to orer-aprey. A good sanding down »nabla» a work to b« 
doao rapidly and to obtain a perfect and d»f»etl»aa aarfae». 
A good resistane* to oworapreying pr»r»nts th» prise eoatiag 
from reaoTing iteelf and therefore losing ito qualities of 
flatness obtalaod by oanding. 

Aa far aa th» inhibition of th» poly»st»r products by th» roee- 
wood typ» of wood» ia eoneornod,  w» should draw th» attention 
to th» no»d of always to earry out practical toata of 
on th» woo* to b» aae* »ni. to if.sjyl* out the ver* itsslf.  Th»r» 
la too gr»at a variety   between on» lot of wood and another to 
be able to effira at aa early stag» that one or two hands of 
Polyurethane aoaler paint weald oaffie». 
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TABLE NI   9- MAXIMUM QUANT ITT OF VP APPLICABLE VITO ONF. HAND 
(QUANTITT Df O/M«) 

« 

I! 

If 

•»» « 

i 
t 

1) polyarttban« If 140 - 180 «0 

2) poly«it«r   lp 320 - 380 340 

3) poly««t«r L.D. If 200 - 290 1»0 

4)   «TM Mit  Mi.  If 120 - 140 90 

9) aiiva««llataaa If 120 - 140 49 

Co—at IMI Tib It Mi 9 

Th« ¿aia indicai« ih« ruioni for tat poly««i«ra' •uoottt in 
Iialy.    la faci, by ualnf ih«a it it «a«y to obiain * p«rf«cily 

filiad pora «üB a fav aaads,  aiariiag fra« ft «uppori and on« 
*r«parad by ft   gaafiag aachin«. Mor«or«r, ib« filial por« obiain- 
«4 vith, far inaiano«,    only polyur«than« produci« i« «niir«ly 
baitar fra« an aa«th«iic palai ot Tí«V, laavlag a« ii do«« ih« 
waaé'ft naiural oharaoi«ri«iic« T«ry auch in «ridano«. 
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TABLE 111 10 -   QUANTITI OF ERI (O/M2) OF L.F.  NECESSARI TO OMA» i 

Coaawat on Tabi« Nt  10 

mn POROUS WOOD 270 100 

(•.«.    r««tv«od 
MksfMjr) 

50# POROUS WOOD 20° TO 
(•.f. VOCALLY OROWi OAK) 

LITTLE POUROUS VOOD 140 40 
(t.f. ANIEORE) 

Ta« ooatoapertty at« of Ubiti 9 «nd 10 «houle «a«bl« «A« te 
d«t«raint, «i lMit «ppr«xia«t«ly,  ih« «.uaatity of   Lp. «ad 
ih« nttab«r of hands n«c«i»*ry i« obUin a firoa filila«. 
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3•    Request for Finishing Operations 

The a+tached form Finishing Operations applied and the Questionnaire 

on page ?6 should enable one to formulate a request for a suitable ooatinp 
cycle to suit one's needs. 

3ome introductory explanations might perhaps be useful: 

- for external use, one is to understand the outdoor wooden components. 

The problems of coating wood to be exposed outside are among the most 

serious and delicate.    For better results, one should follow the instructions 

provided by the lacquer material producer who should be a first-class one« 

- for internal use, one is to understand the indoor wooden components 

(door and so forth), the ooating cycles of whioh are altogether similar 
to those of furniture| 

- for panels to be coated, this signifies the panels inside the appartements 
made of veneered plywood, veneered fibre panels and so forth.    In Italy 

and fcirope, panels to be ooated for outside use are little used}   ouside 
matchboarding is more favoured| 

- for prev. panels, one is to understand these as meaning the pre- 

ooated panels whioh furniture-makers purohase from specialised firms. 

Normally they are used to make furniture rear panels and drawers* bottom 
panels» 

musical instruments stand for musical instruments. 

The production of wooden musical instruments in Italy is particularly 
concentrated in the Marche. 

The products and the cycles used for coating musioal instruments are 
substantially similar to thoae used for coating furniture. 

- The problem of modular oase-good furniture is that of the constancy of 

the finishes both regarding the colour as well as the artificial ageing* 

In suoh a case it is necessary, however, to guarantee not only the 

uniformity of the production from series to series, but to make sure that 

the artificial ageing does not alter the oolour and aesthetic aspect of 

the furniture to the extent that it could prevent the most recent parts 
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fron   being attached to those coated «ariier on. 

3.1. DimaneJona of the manufactured produot 

This ita« ia specially important for pantl lining and pre-coating 

panais.    In fact, panais of a few millimrtars (3-5 an) thick are oft an 

usad and a ©varal mat ras Mido and long (2 x 3|   2 x 5 m)i    it is necessary 
in auch oases to provide v.p. with excessive elasticity because during 

normal operations of coating and use, the panels have a tendenoy to bend 

and oauae considerable demands on the filma of the v.p. applied over then. 

3.2. Sub« trat e used 

liiere is a preferential oyole of coating for every type of substrate! 

for instance, in the use of the plywood and laminated plaatio covered panels 

or even those of the same type but of a honeyoomb shape, there are normally 
local variations in the thickness of such panels which prevent the use of 

roller-coat era.   Or the chipboarda, or the thin partióle boards, these 
require, generally, a gauging procesa prior to coating. 

**3.   frme of «urfaoea to be coated 

The ooating oyole will vary also in view of the type of aurfaoe 

to be coated* 

Aa an «»aplat   In the ease of a rough chipboard, it would be 

necessary to apply a first hand of preparation to the panel eo that the 

porcaity would be blocked and one could then have a perfeot surface for 
later hand« of ooating* 

In« «econd part of the form may «erve a« an indication of the cycle 

already used and the improvement« dea i red or, simply, to indioate the machine« 

available* 

1.4*   Oonolmion 

The preparation of the coating oyole can be extremely «imple and 

extremely difficult}   it depend« entirely on the interaction and on the 

exchange of information between the furniture maker, the lacquer produoer 
and the manufacturer of machines* 
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It is necessary that all three parties interested would 

communicate with another and exchange the aims and means necessary to 

attain the», to seek together a reasonable agreement regarding; the type 

of lacuqer, the produots and the machines to be used,  the production coets 

of the ooated products« 

Neglecting this fundamental precaution oould lead,  in many cases, 

to a failed selection of coating lines and, precisely,  to the Impossibility 

of nutting the lineo into action, ahortly after having them installed, 

through lack of suitable machines and vice versa» 

We shall conclude by affirming that, in Italy, the development of 

furniture-coating material has been, within its own sector, unique in 

the worldj   commencing from the simple basis of craftsmanship which was 

dominated by the manual application of products and by air-dryinr,  it 

developed over the span of 20 - 30 years into highly automated systems 

without any prejudice to the quality factor which has always atood at very 

high level* 

Ali this experience is at your disposal to solve your problem 

which might range from the simplest to the moat complex. 
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FINISHING OPERATIONS APPLIED 

CYCLE USED 

P*EftéI¡9K  flKOTTig/llgffi* 

Sandlag 
Colourlag 
Drying 
Stacking 
Sanding 
Colouring 
Drying 
Stacking 
Printing 
Drying 
Printing 
Drying 
Stacking 
Ut.  ink 
Drying 
2nd.  ink 
Drying 
3rd. ink 
Drying 
Stacking 
Prising 
Drying 
Cooling 
Stacking 
Sanding 
Priaing 
Drying 
Cooling 
Stacking 
Sanding 
Stacking 
Colouring 
Drying 
Stacking 
«••cabling 
Pinithing 
Drying 
Stacking 
Acccabling 
Packing 

application 
dilution 
* I with 

gc-Idilli tur ìH£à*u 

NOTE 

SIGNATURE 

-^ 



Report given by Nr. 
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TUTSTIOWUIRB 

data 

Client Addreaa 

PRODUCTS TO BE COATH) 
0 Vardrobes         0 Ext.  eatings 
0 Bedroons           0 Int.  eatinga 
0 Cheats               0 Entraneea 

0 Radio TV furniture 
0 Panela to be coated 
0 Preooate* pan«! s 
0 Halla,  living-rna. 
0 Nus.  instruments 

»e       0  offioe 
type 0  Standard 

0 Tables 
0 Tuntinn 
0 

0 Frasea               0 Marbles 0 
0 Kitchen»            0 Chairs 0 
The orodueta             are 0  modular tj] 0 

0   individual 0 
PARTS OP MANUFACTURES TO VARNISH 
0 Internals     0 Edges 
0 Extérnala     0 Reara 

DIMENSIONS OF PRODUCTS 

Thickness  Width  

Ungth   Depih     
Height       

TIPE OF SURFACE TO BE COAT© 
0 Rough    O  Aseeabled 
0 Fibre    0   Veneered 
0 Papar    O   Coated 

0 
0 
0 
0 

TYPES OF C0ATHÎ0 MUTTOIAL 
0 Pigmented 
0 Transparent 

SVTBSTMTE USED 

Plywood O Honeyooab oore  /len/pUst. 
Chipboard O Hardwood (Solid) 
Plyvd/laa.plaat. 0 Fibre 
TUnokfeoard 
PILLINO 

0 Opon poro 
0 Cloaod poro 

O seal-open port 
O seal-closed poro 

Supplying firn 

PARTICULAR NEEDS 
The oyólo aast respond to 
•oso chapter 0 lai 

0 No 
In caae of affinati** 
attach copy of chapter 

NOTES 

J Close 
0 Strongly opaque 
0 Opeo,no 
0 Seni-opae," 
0 Calendered 
Aa our product — 

0 Seal-bright 
O Senl-sparkllng 
O bparkllng 

ORAI» PRDTTIHO 
0 Biboasing        OTrnneperent 
0 Printing o Covering 

0 Sotti-cover ing 

«ji 
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4«    Uoqutr Coating Bmiomit 

4.1»    Introduction 

Bit choice of equipaant necessary for lacquer coat in* is not simple» 

it dots not, in fact, dtptnd solely on the Btrictly ttohnioal aspects of 
ths probi« but on oountltts factors aaongst which »rt, for instaneti 

- tht aval labi« oapital for inveetaent; 

- tht sxpertist 0f available labour» 

- tht quality and quantity of production which it aiasd at; 
- tht ava i lab It arsa for tht plants to bt ins tal lad; 

- tht typt of support or supports fro» which a departure would bt tffsottd. 

It is aufficitntly clear how diffieult it would bt to indioatt 
solutions without «»-lining tht particular and concrete cae es.    It would 
suffice therefore to earry out a ¿antral review of tht equipments used 

in tht aector of industrial fumiturt coating and to try to próvida those 

indications ntotasary for at least a start and a discussion of the quwtion 
relating to tht choiet of installations. 

It must bt stressai that tht choice of any plant cannot bt effected 

if not through serious comparison and eo-optration between tht purchaser, 
tht supplisr of tht plant and tht supplier of tht coating products, 

lilt more complex is tht ooating procedure, the «ort indispensable is tht 
olost oo-operation between tht interested partita.    To proceed in a 

différant direction would laad to disastrous rtsulsts both in quality at 
wall as in tht quantity of production. 

Anothtr point worthy of consideration is that of tht speed of 
production.    It is effectively possible to hart vary rapid coating 

oyólas but it must bt olaarly stated that, with such oyólas, it is 

not always possible to solva all tht probità«.   Oantrally •paaking, tht 

faattr tht coating, tht acre precise and accurate tht préparation should bt, 
tht conditioning of tht substrate and tht cart of which ooating ahould 

bt follow«! in its single phaatai   one hour's drying less for a product 

dritd in 8 - 12 hours aay bt non-critical |   thirty seconds leas of dry- 
ing in a drying oyole of 10 - 12 ainutes could lead to disastrous results. 
Sl«ilarly, tht fixing of tht quantity applied at 120 - 140 g/tó inttaad 
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of at  100 - 1°0 p/m2 could be indifferent if the drying in carried out 

at  room temperature for at leant 8-1? hours.    Tfce entire matter would 

br different if the drying process were conducted with forced air at 2? to 
50°C. in timen lesser than the hour. 

Having placed these indi r,x> ens able premises, the equipment nay 
then be described in two divisions »    in equipment for application and 
in équipaient for drying. 

4.2.    3eleotion of coating equipment 

4.2,1 Wanual coating operations 

T*ie manual methods of application of coating products survive 

only for works of a strictly handicraft nature (restoration and imitation 

of antique furniture, anali restoration works) and for the maintenance 

of wood work out-of-door (easing«, windows, sashes, etc). 

They are normally marked by a negligible oost of investment 
(the equipment is simple and at low oost) but by a considerable cost 

of labour and a very low speed of application. 

The manual systems used aret    the French-polish application, by 

extrusion and by brush. 

4*2.11    French-polish application 

is used only in very speoial oases (restoration).   Ine means by 
Mhioh it is applied are constituted by a mass of cotton or woollen 

threads wrapped around by an external oloth of linen or cotton.    In actual 
fact, nitrocellulose products are used for this type of appi i oat i on* 

Hi« application requires a notable manual skill and is oarried out 

by t ingoing, in a oorreot measure, the lower part of the padding in the 

varnish and passing it on the support, whioh is already treated with a 

suitable filler, with longitudinal movements.   The first movement 

serves to transport the dssirsd quantity of varnish on the support.    The 

same may bt obtained by passing the surface tima and time again with 
the French-polish pad in figure of -6 movements* 
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4*2.12    Application by extrusion 

is used for coating: products euch as billiard-cues, rods, penoils, 
etc., therefore with a constant and regular seotion. 

Normally, the extrusion is made up of a tank fitted with shaped 

apertures, in special  rubber, whioh allow the product to be coated while 

passing the infeed and outfeed opening.    The products used are normally 
high vicoua, nitrocellulose lacquers. 

4.2-13   Application by bruah 

This is still highly used especially for coating installed 
wood (window frames, roll-shutters etc.).   Although very simple to 

earry out, the application by brush does not permit a perfect application! 
the stretching of the products is always limitedf    it is easy to have a 

run-off from vertioal surfaces.    It in used, through lack of anything 

better, where the functional aspect of the coat (resistance to outside 
faotor«, protection against humidity and so forth) prevails over the 
aesthetio needs. 

4*2.2   auray coating appltaation 

Ine application is oarried out by directing a spray gun on to 
the object to be coated. 

Tfce method with which the laoquer product is atom i red, distinguishes 
the various spray-applioation system.   Ne navet 

4.2.21    Wie standard spray laoquers, whioh, as a mean» of atomising user: 

oomprassed   filtered, de-humidified air and void of oil.    Wie produot 
passes the spray-no e ile intimately mixed with air whoa« pressure oould 
vary fro« ? 6o 6 at« aooording to the products applied. 

In« consumption of air oould be, for eaoh spray-gun, of 3 4 20 «3/h 
aooording to the largeness of the spray-gun used. 

«it types of spray-guns used are normally distinguished on the basis 
of the type of feed of the lacquer i   a) by gravity, by means of a small 

mat «rial container plaoed above and rigidly linked to the spray-gun. 
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This type of spray-gun is economical, light, easily cleaned 

and is commonly used for small-medium duty «orles where products must 
be changed frequently. 

b)    by suction of the coating product from a material container 
placed below the spray-ßun's head and rigidly connect to it.    The flow 

of compressed air through the spray-gun forms a depression which convey, 
the coating material to the nozzle. 

+   The good spray-guns are usually equipped with an adjuster for the 

quantity of air and product and with an adjusting system which regulate. 
the abundance of Jetted atomized coating material. 

Any type of product, catalyzed (polyester, Polyurethane, acid 
catalyzed) as w.ll as non-catalyzed (synthaties, nitrocellulose), oan be 
sprayed. 

The remit, which aay be obtained (and which could be e»ellent) 

depend largely on the pood regulation of the spray-gun (a perfect atoaiaation 
require, an optimal combination between praa.ur., the quantity of air and 

the quantity of product), on the use of the product according to the 

instructions provided by it. .upplier, (praasur. of air, diameter of no..le, 
thinner and vi.oo.ity of the product), on the correct application 

(distance of the eprayigun from the object to be coated, «peed «d «y««, 

of application and from environmental condition, t   temperature, ventilation 
and absence of duet). 

4.2*22   Application of airless .pray 

In this oase the vaporisation of the varnish product is obtain«! 
by mean, of a prour. conferred to the product it..lf by the compre..«! 
air or directly, through a tank (under pr-.urt .pray) or indiractly, 
by mean, of a piston-pump. 

In the first oa.., compre..«! air mova« a piatonod pump which give« 
the vami.h product in which it i. inner.«!, th. nece..ary preure for 
vaporisation. 

»th the use of such systems, one could apply greater quantities of 
varnish product, per hand compared to the application by nomai .praying. 
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4.2.23   Spray exhaust systems 

Every system of application toy spraying must be used in 

premises equipped with mechanical ventilation both for hygienic as well 

as for aafety reasons (reduotion of the concentrations of solvents below 

M.A.C. (Maximum Adressable Concentration) and elimination of the poeaibility 
of forming explosive air - solvent mixes) as well as to guarantee 

environmental conditions for a perfect outcome of application work 
(absenoe of dust). 

Therefore, spray-booths are used and these oan bet 

4.2.23.1 Dry Filter system: 

which go from the simple winged wall ventilation, extracting gases, 
vapowt   and smoke generated by the application to system fitted with 
filters whioh retain the grater part of solid particles. 

4.2.23.2 Curtain System» 

which by using one or more water curtains and dry filters manage 

to absorb moot of the gaa, vapours and solid partióles generated by the 

spray application.   The water wash spray booths are nowadays eliminating 
the dry filter syst« 

The problem whioh remains unsolved is that of the elimination of 

the opray-oans for lacquer materialii,aero«ol whioh they oan neither manage 

to eliminate nor demolish.   It is advisable, however, that operators use 
face masks. 

4.2.34 Automat io Spray Systems 

The «yéteme of spray application with or without air are also capable 

of being automated.   Three type« of equipment are to be found on the market 
for linking to the continuous operated line« for lacquer ooating. 
They are distinguishabe int 

4.2.241   Biuipment with fixed «pray gunat 

The pieces for varnishing or oolouring, moved along a oouveyor 
belt, are made to pass under 2-3 adjustable spray-gun« so that the pitee 
will be completely treated.   The opening and closing of the spray-guns 

are oentrolled   by «ervo meohanism«.   luring below the oonveyor belt and 

—*»- 
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precisely below the spray-runs in a collection basin for the sprayed 

varnish which is not absorbed by the passine piece. 

this system is highly popular for colouring and for the varnishing 
of frames and baseboards* 

4.2.242 Equipment with oscillating spray guns 

Tho piecen whioh are to be varnishod pans alonp a conveyor belt 

rieht below the spray-gun i*iioh has adjustable, alternative movement 

(obtained normally by moan-, of hydraulic or mechanical gadgets) and 

perpendicular in respect to the movement of the piece.    Alno in this 

case, there are servo mechanisms which regulate the opening and closing 

of the 3pray*ffun in relation to the movement and dimension of the piece. 

A^ain, there is always the usual collection banin at the foot of the 

equipment to receive the unused varnish from the passing piece. 

This system is particularly used in the automatic coating of 

mirrored oanelß,  friezes, handles, frames,  etc. 

4.2.243 Shipment with rotating spray guns (trunning type fixture) 

are substantially constituted by a vtrtioal shaft whioh oaus« a 

series of arms (6 to 12) to rotate and at the extremities of whioh, 

a similar number of pistlos are attaohed.    Tfceae spray-guns move 

perpendicularly to the conveyor belt, usually of a rolling nhutttr type, 

upon whioh the objects to be varnished pase.    Suitable servo mechanisms 

synohronize the aperture and closure of the spray-guns in relation to the 

field within Whioh the varnishing takes place. 

Tfcsee equipments are largely used for the eolouring of wood. 

4.2.25   Electrostatic spraying application 

Tfce vaporised partióles are projected on the object to be varnished 

through the use of an eleotrostatio field of foroe.   Thin enables the wasting 

of varnish to be cut down to a bare minimum and a good coating of the supports. 

Birery electrostatic syst« is therefore characterised by the use of 

a high-tension generator (40 •   90 KV for the portable tquipnents up to !50 KV 

for the automatic and fixed equiipaents).   Tfc. electrostatic systcsa are 

distinguishable in relation to the syst« used to varpori.e the varnish products t 
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4*2.251    Electrostatic atomization 

could be usad only with little conductable liquida (approximately 
129-rw cm).    Tîiey have a high-level yield but are critical an far as the 

cavities which eventually are visible on the piece to be varnished are 
concerned. 

4.2.252 Combined oentrifugal foree electrostatic atomization. 

The uee of a disc or of a rotating cun on which the varnish 
product flows, allows» an easier atomisation by means of the electrostatic 
field of the product itself.    Tliis facilitates the use of the producta 
which have a reduced resistance (l($Aem), 

4.2.253 EleotroEtatio atomization with ooapreased air 

Tuie coating product is atomi ted by the use of compressed air and 
special apray-guns which activate the movement of turbulent and not very 
fast particle«.    In such a case, the electrostatic field suoeeeds in 

leading   the particles to the piece to be coated.   Ttoe ooating material 
should have a resistance of about 10?si. on. 

•Biis method is used very much for system« of manual application. 

4*2*254   Electrostatio atornisation without air 

The atomisation is obtained by the simultaneous use of pressure 

and the electrostatic «nerf?.    Hie latter leads the particles to the product 
to be coated*    Ine resistane«, however, drops down to the levels of appro«. 
10°   cm. 

For electrostatic laoquor ooating, it is necessary to oontrol the 
humidity, both conditioning it to suitable environment (constant temperature, 
fixed humidity) as well as using products which, normally dip coated, 
regulate the oonductibility of the wood iteslf. 

With the «leotrostatio systems, it is possible to apply practically 

«v«ry type of coat in* product,   normally, th« «l«otroetatic s yutes* are 

adopted for th« eoating of spauoed or round item* suoli as furniture legs, 
of chair«, of radio - If furnitures, rifl«-butt«, billiard-ou«s, «to. 
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4*2*3       Flood coating systems 

4*2.31      Dip coating 

Win type of application in «specially used with objects having 

a small section, diffioult to handle (chair-legB, curtain rods, brush 
handles) or objects when it ir esnential to guarantee the penetration 

with preservatives or protective solvents of the wood itself    (window frames), 

The ideal shape to obtain a positive result by dipping in cylindrical with 
a conical or spherical erosoeotion. 

Generally, it is sufficient that the object to be ooated would not 

have holes or shapes as a result of whioh the product would not flow or run 
well, during and after dipping, so as not to leave surplus material 
oausinft coating runs. 

In the case of coating snail series, it is customary also to 

eliminate the ooating runs by using a sponge or by upturning the ooated 
product. 

Por better results, it is important to us« a mechanioal operated 
systen for dipping as well as for drip wip of» 

Dipping should nomaily be slow to «nable the air, whioh is always 
present in the wood itself and in the cavities of the manufactured product, 
to go out completely. 

The dipping speed has to be tuned to the vieoosity of the ooating 

material us«df   the higher the visoosity the lover the outf««d speed. 

normally the out f««d speed varie« fron 1 to 6 4 7 om/minut«.   In 

order to have a better laoquer flow it would b« preferable that all surfaoes 
be extracted from the basin with a «or« août« ancle possible with 
respeot to the v«rtioal direction. 

Dipping oould also be done manual ly by us in« products having a 

very low visoosity.   How«v«r, results ar« av«ra«7«, therefor« it is 

suitable for pre-treetaent or for the appiioation of the primi ooats on 

every day ua«d* 
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The equipment needed for dip ooating includes» 

-   the vat which, in relation to the dimensions and shape of the pieces 

to be dip coated should be, preferably, narrow and deep (to avoid an 

excessive evaporation of the thinner and an accelerated oxydization of 

the wood) with a V-shaped bottom. 

Besides, the vat should be fitted with an agitation system to 

prevent, as in the oase of pigmented products, an excessive sedimentation 

of the pigment and a filter system to eliminate the solids (e.g. 

sawdust conveyed by the pieces to be coated) on the ooated surface. 

The agitation and filtering are normally obtained by the une of 

a pump which recyclée the content of the vat through adequate filters. 

Completing the requirements of the vat are an overflow wall, a drip-drainer, 

and a cover.    The overflow wall eliminates floating material (air bubbles, 

sawdunt, etc.)|    the drip-drainer ***  rns excess laoquers dripped off 

the pieces?   the cover is for use during non-working hours to avoid 

fire risks. 

4.2.32 Plow-coating 

i3 a method which is little used for coating wood.    Often, it 

is carried out by means of a pump and a series of tubes wnioh literally 

pouring tho ooating material to the produot.    A drain vat collects the 

unused coating material. 

Obtaining a good result depends on the form and dimensions of the 

object to be ooated, on the direction of the tube*, the flow of the product 

and the speed with whieh the pieces pass through the pouring sone. 

4.2.33 Curtain coating 
The introduction of a curtain coating wMoh oocurred about 

twenty years ago, caused a revolution in the coating furniture, faci:iteting 

the finishing of the different parts ofr the furniture before the final 

assembling of the parts. 

Bvery type of produot may be curtain ooated.   The two-head 

sachint »lso allows the use of products, such M polyesters. 
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The only limitation riven by the curtain coater is that of the 

shrine and curve of the niocer,;    curved, pieoer-,  with acute angles such 

a» roñr, with a round, square or rectangular section cannot be ooated. 

The rap jor orean of the curtain coater ir> made up of a long pouring 

head, rectangular in shape and with a bottom which opens in the form of a V. 

Plie opening of the bottom can be adjusted with the accuracy of a minimum 

of O.S mm up to some millimetre.    Flowing material forms a curtain of 

laccruor collected in a trough recycled  to the pump'B feed tank.   The 

punp feed3 the material through a filter, to  the pouring head. 

The objects to be coated passing along the conveyor belt and through 

•he curtain thua receiving a batohed quantity of the coating material. 

The quantity of the product is regulated by mean* of the speed of the 

conveyor belt (the faster the belt   opeed the less material is applied) 

by the width of the head slot (the more it is opened, the nor« material 

in applied).    The pump's rate of flow can also be regulated by the use 

of a speed variator.    It should be as low as possible to avoid foam and 
timed to the head's slot opening. 

The two-head machines are used for the application of polyesters. 

Generally, polyester containing the catalizar (peroxide) is poured by 

the first head whilst the polyester containing the acoellerator goes into 

the second head.    Therefore, the eataliaed and fant-forming polyesters 

are anplied on the produot to be coated.    The normal hardening process 
of the coat follows. 

The eoated film obtained through the use of the ourtain ooater is far 

better than those obtained by other syst«».    In faot, they are outstanding 

for their spreading, uniformity of thicknesses and satin finish. 

The quantity applied may vary from a minimum of 60 g/m2, normally 

90/90/g/m2, to a maxima» of 6OO/700 g/ra2, per hand.    The conveyor belt's 

speed can be altered from 20 to 150 m/minutej   the pump's rate of flow 

from 5 to 25 litres per minute.   -Rie width of the objects to be coated should 

be normally less than 1200-1300 mat   it may reach 2300 *   2500 mm by using 
specially constructed machinery. 
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Risc and fall adjustment permits the use of producta of 

different thickness, normally up to  1c,0 •»    ?00 mm, to be coated 
without any difficulty. 

4.?.4    Roller coating 'systems 

d.2.41   THreot roll   costing 

The direct roll coater applies the ooatin?* materials with the 

feed direction.    There are three rolls in the mont roll ooaterst 

the doctor roll,  in chromed steel,  Bmooth or engraved;    by varying 

the position to the spreading roll,  the Quantity of the coating 

material is thereby regulated;    the spreading roll  which ir made up 

of a rubber-coated stell drum spreading the material to the nro^uct 

to be coatedj   the nip-roll, a rubber-ooated steel drum which guides 

both the piece in conformity with the rpreader roll as well an the 
control of the pressure. 

The hardness and the type of rubber un ed to coat the drurr, of 

the roll coater are of extreme importanoe.    Normally, the hardness 

(measured by Shore A hardometer) should vary accordine to the type of 

ooatine material applied!    it rangea from a Shore }0 hardrenn for 

colouring materials to Shore 60 for primer polyester materials for tJV 

(ultra-violet) drying.    The hiiAer the viscosity of the material, the 

harder the rubber cover.    The type of rubber should be adjusted to tho 

coating material.    Indeed,  elastomers of a neoprene type may be used 

since they are resistant to r,ll thinners med in coating wooden 

products, but the hißh cost of such rolla, and the rapid wear and tear 

discouraged the wse at ar industrial level.    The problem may be solved 

by asking the laoquer producer to indioate the thinners e-istinp in 

the product used and informing the machine or rubber producer. 

Prom 60/80/Vm? oould be applied with the rollcoater and this 

amount iB in relation to the viscosity of the product, to the preeeure 

exert *i by the doetor roll on to the spreader roll, and to the »peed 

of the produot to be coated (the higher the speed the greater the 
quantity applied). 
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The noblem* of roll-coatins are connected with the grade 

of the nubntmte nftt««Bf for which reason, as m „ample, if the 

nannin to he coate, are not perfectly ^ed, there could be area, 

« -*i«h there v„uld be an excesnive quantity applied and ether« where there 

^ none Pt all.    Fbr the name reason, there could be some difficulty in 

applying material, on plywood and laminated plaatic paneîled product*. 

It is also difficult to obtain a sood flow of the material*, applied, 

especially if work in carried out «ith a htrfi vi8ccsity and with flanh 

perioda of less than 2-3 minutes.    Becauae of these difficulties, the 

roll oo.fr is more aubotantially us*i for the application of prime coats 
•uirl of ooiours. 

4.?.4?   T?«verse roll coating 

». coating „.ohi», lo aimll„ t0 th. dlrMt nll ooater|    it 

» ft«* «1th « .*„ two ron., th.   -rtBB roll „, ltl 

*. •rpo8. of th. wipi„f r„n Màk tmm awimt fMd dlrtotion 

th. pa,.! «* a ,.»* „ a ,ultmM, tMmer( l8 that of ^ 
»iptnc perfectly th. appi!.* nmt.rial. 

Th. rw.ro. roll coat«, or r«,.•. roll fm.r h.r. gain* 

aon. -«,«,. l„ th. application of drying poly«,«, *«„ ultrMlolrt 

«y. on v«, aW.ing rough .urfac <..g. „.«. of „^ 

order to prVar. th. b... .oat for th. fello*,* application ,f Pri„. 

.«to m fini.h«, „„t«ally pr«,«* by th. application of a paint« 
ha.« ahowing th. mod*, grain. 

* •"!"r °f th* ~t,ri«1 «• "' •">'* «"» » -ting »ohin. 

d»pth «i» . Bu.3BIU„t ll0k of .,„„.,„„ t0 the mtatrat)if 

Th. »ricing width I. g«.r.lly ,3oo » ^ th. ^^ ^ 

the producta to be coated is of 200 am. 

of «Tür?'"" "" ""•fMn ?to *nMnut- °--»* «•• »-*» of th. work pi««, o.«,,,, b. laM thlm ia¡jy¡0 m 
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4.2.5 Gravity tumble polishing 

is a perfectly suited system of application of laofwers on objects 
v#iioh are either very small or in large quantities. 

Ine equipment consists is a cylindrical (or rarely octagonal) drum 
which ic made to rotate horizontally at a number of revolution varying 
from 20 to 50 per minute.    Holes are situated in the drum's body and cover 
to enable the solvent to evaporate. The operation is carried out by 

loading a quantity of workplaces to be coated to fill 50 to 80 per oent 

of the drum's total volume, together with a certain amount of coating 

material.    The necessary amount is calculated after several tests have 
been carried out.    The drum then rotates about 30 to 60 minutes and then 
the work nieosn are removed in a dry state.   The viscosity of the 

materials used (usually nitrocellulose produots) i3 about 60 «   70 on Ford 

Cup (CF) 4 mm at 20°C.   Ths quantity of ooating material is about 600 - 
150 g/a2 of surfaoe to be coated. 

4.2.6 Centrifugal polishing 

A metal network basket contains the pieoee to be varnished 
(the process is, similar to the preoeding one, for very small pieoee) 

a«d is dipped in a coating product, usually ni t roo el lulos e, with low 
visooeity and extraoted mechanically. 

Hie basket is then inserted in a oentrifuge whioh removes the 
owe laomier by high speed rotation end simultaneous drying the ooating 
material. 

4.2.7 Grain printing 

Hie maohine for grain printing it   similar of the type of an offset 
amohine» 

A et sol drum on whioh the grain ia reproduced by photographie 
prooess, rotates in a basin to piok up ink.   A temping knife removes the 
txoesB ink leaving the oorrect amount on the drums* etched grooves. 

Another steel rubber-coated dría removes the ink from the etohed 

grooves and transfers it to the panel beneath whioh ia oonveyed a series 
of amall rollt. 

The grain printing on wood it done on two typee of tubetratett 

-*" 
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a) on a low-cont substrate sudi as partici ed boards or chipboard. 

In auch a case, one or two ooatingB of polyester filler are applied 

on to the panels by means of a filling maohine.    The filler is cured by 

means of UV rays*    After Banding, the base is set with one or two coatings 

of prime material and, after drying, the printing of wood ^rain follows 

normally with a double printing device» (Two printing devices are used 
in order to provide by film thioknesses and intensity of grains a good 

shading in the senne of depth). 

Later, the óyeles oontinue with an ordinary lacquer ooating process. 

b) on a cubs trat e veneered with a low-cost specie.    The only difference 

which existe with regards to the preceding cyole is the use of complete or 

semi-transparent printing (generally ore pass) i   this is done to leave 

a oertain transparency of the so-called natural" aspect of the veneering 

surface.    The resulto obtained with this procedure are excellent. 

The rpinting machine is, however, a maohine which demands permanent 

maintenance by a specialised orew for correct operation and for good 
results.   Ih is explains why the printing prooees is nor« and more replaced 

by other developments. 

4*2,8   Equipment for drying of lacquer ooats 

4.2.81    Open-air-drying 

The ooating Material oould be dried by simply exposing them to 

the air. 
Die equipment includee an appropriate covered arem and a system 

of air-conditioning for drying.   A ventilation plant is necessary for both 

hygienio reasons aa well a« for safety.   The rate of air flow should be 
ouch as to be maintained everywhere below the M.C.A. (Mudmum Concentration 

Admiscable) limit and that of the solvents* explosive potential. 

We stress the impórtanos of ths uniformity of the ventilation 
for drying purposes {   the differences of air-speed at different spots 

oausing different drying speeds generating blooming or blushing offsets. 

Ine problem of film uniformity, the necessary work flew adequate 
to H.C.A. values, the sufficient space and appropriate work conditions 

will eliminate this type of drying which will be applied for individual 

production but not for bat oh product ion. 
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4.2.82   Hot air drying 

lilis drying process is mostly applied and because of üB simplicity. 

In fact, any type of ooating material may be dried with appropriate etruinment. 

4.2.821 Merry go round trolley system 

Itois equipment has been developed to speed drying of lacquer 
coato.   th% rock trolleys which carry the ooated producto are moved 

by an endlesa ohain linked by a powf and free system passine the drying zone 
where most of the nolventa evaporate in the two-fold reaction of heating 
and ventilation. 

Operation tines for thic drying procese aret 

3atin finish material/houm 
Polyurethane lp 2     .     } 

polyester lp 0,5 -     1 
«rea acid oat. lp 2-3 

nitrocellulose lp 0.5 -     1.5 

Th% merry go round drying tunnel it suitable for any type of manufactured 

iterasi   panale, frames, assemblea forniture, ohain,   One charge oovere 
w to 1500/2000 m2 per day. 

4.2.822 Convey or system 

Bit tunnel-type drier with roller or belt oonveyor* hae different 
drying sones,   Jfomally, this typt of drying system ie divided into three 

•eotionsi   the flneh off zone, the drying sont and the cooling ione. 

•Bie temperature and the airspeed in all three seeticma vary in 
relation to the coating material. Generally, the temperature variée in 

conformity with tht feed speed of the panels to be ooated from 20° to 50/?0°C. 

Äe drying oapaoity varita between 2000 and 3000 a2 per day in 
relation to the ehapt and dimension of the pieces to be ooated. 

Wie conveyor type driers art preferably used for drying panel 
producto. 
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4.2.823 TAilti-deck systems 

Multi-deck drying tunnels are similar to thone mentioned above 
under item 4.2.822.    The conveyor belts are arranged in aultidecks (up to 

10) which are usually loaded by tipple loader.   The efficiency is not like 
that of the merry go round system.   However, difficulties have arisen 

with thin type of drier beoause of uniformity of the ventilation and 
therefore in the temperatures from deck to deck. 

These driers have a capacity of 2000 m2 per day of panel like products 
like doors, etc   The ^reatest advantage of this type of drier is its 
relatively small dimension. 

4.2.824 Vertieal merry go round system 

These driers are equipped with tray» tàieh are linked to a vertioal 
merry «o round system.   The oomplrtely automatic loading and unloading is 

maintained by synchronized oonveyor beltà which are regulated by servo 
controls to the movement of the trays.    The latter has a dimension of about 

3 • 5 » x 1.3 v 1.5 » «nd are made to pass in sequenee the flash off sone, 
drying aoneo (1 - 2 or more sones), and oooling sone.   The number of tray« 

in a furnaee oan vary fro» 40 - 50 to 100-140 in relation to the drying 
teine and of the production requested» 

The daily drying output of one similar fumaoe is around 2000-2200 «2. 

The drying time, with satin finish, oould bet 

hours 
Polyurethane lp o.5 - 1 

polyester lp 0.3 - 0.8 
urea aoid eat. lp 0.5 - 1 

nitrocellulose lp 0.3 - 0.5 

The vertical tower drier is oons i der ed suitable for drying of panel 

like parts and of squared s took vist   frames, reds for curtains, «to. 

4.2 .625    Infra-red drying 

The drying process by seam of infra-red oould be carried out by 
using various sources|   substantially, there are three types of sources, 

ohareoterised by a maximum amount of radiation in three different sones 1 

shortwave, varying from 0,8 to 2at   medium wave varying from 2 to 3.5 a, and 
long wave varying from 3*5 to 12 •• 
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There have been discussions about the use of one type of source 

or the other.    Indeed it  is possible to maintain a gond drying process 

with all  types of IR.    Por safety reasons, the short/medium-wave 
radiators are mostly applied. 

In Italy, infra-red drying did not show any advantages but are 
in use for pre-heating of panels or in cases in whioh a short and rapid 
drying in  required (colour-drying). 

This equipment is generally formed by a convijyor belt upon 
which an  infra-red ray drier io installed. 

It should be pointed out that infra-red ray drying should be well 

ventilated because the infra-red rays provide heat only required for the 

evaporation of the solvents.   The varpoure hav* to be removed by an exhaust 
system. 

Insufficient ventilation caunes vapour okudB preventing evaporation 
of further solvent fro« the ooated fil».    In suoh a oase the drying 
procees delays and the superficial effect of the film oould turn out 
to be imperfect, 

4.2.826    Ultra-violet drying 

Ultra-violet ayate*» are aotually and preferably used to 

apply th« prime coats with the decelerator or roll coats on abosorbent 

B übet rat e*5 such as partióle boards, fibre boards or for coating of the 

interiore eurfaoes start in« with a prime coat of UV material, generally 

applied by roll ooaters and finishing the work with traditional material. 

UWsystems lost their importance in ooated film drying because 

of lack of flexibility insofar as the applicable products are concernedj 

it is impossible and at least more difficult to dry pigmented laoquer 
finishes. 

Ventilation is also important with UV plants both for avoiding 

explosive mixturas of air and e tyro 1 as wall as in o erta in oases to 

enable th« parafin of the polyesters to come to the surf see. 
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UV drying systems are available in different versions i 

/J.2.8P61    Systems with low-pressure liftit. 

These have been widely used for drying of UV poly«ter materials 

apnlisd with a coating film of 250 +   280 g/m2.    Drying tines vary from 
3-5 minutes. 

UV plants are usually equipped with conveyor belts and overhead 

UV lamps.    They are in shape of common fluroescent lights. 

It is important that the distance between the light and the ooated 

surface to be dried does not exceed 5/8 om and that the distance between 

the lamps does not exceed 5 om so that sufficient read i at ion is guaranteed 
for rapid curing. 

The first drying tunnels applied, cause     cracks in the ooated film. 

These oraoks usually occurred along the panel edges.    This defect haa been 

avoided through the use of lights larger than the conveyor belt to guarantee 

a homogeneous radiation over the entire surface.   Suoh a tunnel could 
have 12 to 20 lights per meter. 

4.2.8262   Systems with high pressure light. 

Theae planta, considerably   compact, have been used especially 

for drying of UV accelerators applied by roller coat ere.   The application 

of other types is faced with the problem of the formation of small bubbles 

due to oeverheating of the radiated surface. 

The drying times are very short and can vary from 10 to 30 seconds. 

A typioal tunnel oontains a dosen lights with a oapaeity of 25 KM, 

In order to obtain a uniform and sufficiently intensive radiation, 

the lamps have to be plaoed at distances of about 7 - 12 en on top of the 

work piece and the distance between the li/fhts should not exceed 25 om. 

The tunnels are generaly fitted with a well operating ventilation 

which is particularly necessary for safety reasons.   loimlly, there are three 

areas in theae plants i   flash off zone, a radiation and a cool inj soné with 
heavy duty ventilation. 
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4.?.8263    Systems with low-power and high pressure light. 

When drying UV polyester materials, best results were maintained 

for gelling and pre-hard ejiing under low pressure and final hardening under 

high pressure lights. 

Suoh plants turned out to be less cumbersome than the plants of only 

low pressurej    the total drying time decreased to about 2 minutes. 

4.2.8264    Systems with high power light. 

The high power lights are latest developments  in thir. field. 

The lights have a capacity of about 80/100 watt/cm, compared with 

apprximate 30/4O watt/om of the high pressure lights. 

This fact permits further reduction of the curing times which 

become a few seconds (from 3 to 10 seconds).    Besides thin advantage, 

thanks to the particular construction of the lights of its feed system 

and the genius development to reduce the maximum temperature of the 

radiated surface panels it turned out best results. 

This fact has permitted the use of the high-power plants not 

only for the uses described earlier for the high pressure lights but 

to extend the une for drying prime and finishing products with good results. 

An efficient plant ìB equipped with 2 to 3 lights in relation to the 

speed of the oonveyor in relation to the type of material to be dried. 

The feed speed is calculated at an average of 3/4 m/minutea and per light. 

The plants with hi#i power supply generally do not need a oooling aone. 
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