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Kimya Miihendisi / Koruyucu Boyalar&Kaplamalar Uzmani

Chemical Engineer / Protective Coating Specialist
TUCSA TK-4 Yiizey Koruma Komitesi Baskani
TUCSA TK-4 Surface Protection Committee Chair

Boya ve Kaplama Endustrileri: Trend, Inovasyon ve

Yeni Teknolojiler

Paint & Coating Industries: Trends, Innovations and New Technologies

1.2.3 Melez Teknolojili Boyalar/Kaplamalar

(Hybid Coatings)

Boya/kaplama uzmanlarinin laboratuvarda uzun yillar ca-
lismalari sonucunda, birden fazla iki boya/kaplama tekno-
lojisinin kimyasal olarak birlestirilmesi ile olusturulan, bir
nevi melez/hibrit bir boya/kaplama yaratmasina Melez
Teknolojili Boyalar/Kaplamalar (Hybid Coatings) denmek-
tedir. Son yillarda bu konuda 6ne ¢ikan teknolojiler sun-
lardir:

1.2.3.1Poliiire (ing. Polyurea)

Bu teknolojik siniftaki boya&kaplama trtinleri
2K Politiretan sertlestiricisi de olarak bilinen isocyanate
farkl yapilardaki polimerik izosiyanat bileseni

ile, 6zellikle kimyasal dayaniml Epoksilerde
karsilasilan farkli Amin polimerik bileseninin, kimyasal ola-
rak tepkimeye girmesi sonucu ortaya ¢ikmaktadir.

Resim 1: Polyurea teknolojisine sahip boya ve kaplamalarin
sembolik kimyasal olusumu

Ozellikle, cok yiiksek kalinliklarda ve ¢ok hizli sekilde uy-
gulanabilmesi (birka¢ ytiz mikron ila binlerce mikron ara-
sinda olabilir), cok hizli kuruyup kiirlenebilmesi (dakikalar,
hatta saniyeler icerisinde), yliksek kimyasal direnci, koroz-
yon ile birlikte darbe dayanimlari ve rakiplerine gore daha
iyi esneklik (elastomerik) gdstermeleri, ne ¢ikan 6zellikle-
rinden bazilaridir. Atik su havuzlari, kimyasal tank zemin-
leri, tasma havuzlar, yeralti ve yeriisti boru hatlari ve cati
kaplamalari, kullanim alanlarindan bazilaridir.

1.2.3.2 Poliaspartik (ing. Polyaspartic)

Bu teknoloji Polyaspartik Uretan (pas) olarak da literatiir-
de bilinmektedir. Aslinda bu teknoloji alifatik Polyurea
teknolojisi temel alinarak ve poliaspartik ester ile Gretan
kimyasal gruplarinin tepkimeye girmesi ile olusturan yeni
bir melez teknolojidir.
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7 OCN\NCO 4 Hay,

R/NH2—>«<R 'I‘J\rll A »Irj\n
H H H

Polyamine

1.2,3 Hybrid Paints and Coatings

After long years of studies of paint/coating specialist in the
research labs, a new class of paints/coatings are formulated
by chemical bonding of more than two paint / coating tech-
nologies which is broadly known as hybrid paints/coatings.
The technologies stand out in recent years are:

1.2.3.1 Polyurea

Paint & coating products of this technological class are pro-
duced by the reaction of the polymeric isocyanate compo-
nent -which is also known as 2K polyure-
thane paint hardeners- with the amine
¥» polymeric compounds encountered in

b chemical resistant epoxy paints/coatings.

Figure 1: Symbolic representation of chemical formation of
Polyurea generic type paints/coatings

In particular, some of the prominent features are applicabil-
ity in very high thicknesses and very quickly (It can be be-
tween several hundred microns to thousands of microns).
Very fast drying and curing feature (within minutes, even
seconds!), high chemical resistance, impact resistance along
with corrosion and better elasticity compared to competi-
tors.Waste-water pools, chemical tank floors, overflow pools,
underground and aboveground pipelines and roof coverings
are some of the areas of application.

1.2.3.2 Polyaspartic

This technology is also known in the literature as Polyas-
partic Urethane (PAS). In fact, this technology is based on
Aliphatic Polyurea technology and is a new hybrid technol-
ogy, which is formed by reaction of Polyaspartic-esters with
Urethane chemical groups.
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Resim 2: Poliaspartik teknolojisine sahip
boya ve kaplamalarin sembolik kimyasal
olusumu

R R

D

R-N=C=0 + H—’]l

X
Bu teknolojiye sahip boyalar sahip ol-| scoyanate Aspartate
duklari hem korozyon dayanimi hem
de parlaklik ve renk dayanimi sayesinde,
normalde 3 katta saglanabilen atmosfe-

rik koruma -1 kat daha az boya/kaplama

R-N=C=0 + R'—OH

Isocyanate Polyol

Figure 2: Symbolic chemical formation
of paints/coatings that has Polyaspartic
technology

o R R
Noo/
[
—> R-N-C-N
| |
H X

Aliphatic Urea | Becquse of Polyaspartic type paints, just
2 2 coats of paint may be adequate instead
> ROTOR of 3 coats normally needed (1 coat less
paint / coating in the painting system) to

&
Urethane X 4
provide the same level of corrosion, color

kullanilarak- sadece 2 katta tamamlana-
bilmektedir. (3 kat -> 2 kat)

Top Coat s

and gloss resistance in the same atmo-
spheric service conditions. (3 coats ->
2 coats)

Resim 3: Poliaspartik teknolojisi saye-
sinde 3 kat yerine 2 kat ile ayni koru-
ma performansinin yakalanmasi.

Galvanic

Steel

Poliaspartik teknolojisine sahip boyalar/kaplamalar saye-
sinde, daha az malzeme kullanimi kullaniimakta ve -buna
bagh olarak- daha az iscilik ve disiik solvent emisyonu
gibi avantajlar saglanabilmektedir.

1.2.3.3 Floropolimer (ing. Fluoropolymer)

Florlu polimerler ile Uretan gruplarinin kimyasal olarak
tepkimeye sokulmasi sayesinde ortaya cikarilan bu tek-
nolojidir. Polyvinylidene fluoride (PVDF) ve fluoroethyle-
ne vinyl ether (FEVE) teknolojileri gliniimiizde 6ne ¢ikan
Floropolimer boya ve kaplama
teknolojileridir. Hem yas hem toz
boya icin bu teknolojiye sahip
Urldnler mevcuttur.

HFHFHEF
Resim 4: PVDF ve FEVE gibi polias- —%—{:—é—#—#—c:—
partik teknolojisine sahip boya ve HFHFHF
kaplamalarin kimyasal yapisi. ol

Yuksek parlaklik ve yliksek renk dayanimi ile 6ne ¢ikan bir
teknolojidir. Bu nedenle, uzun yillar (20-25, hatta 30 yil
Usti) ciddi bakim gerektirmeden estetik korumasi istenen
prestijli yapilar icin idealdir.

1.2.3.4 Polisiloksan (ing. Polysiloxane)

Silikon bazli iskelet kimyasal yapi (inorganik bilesen) ile
Alkit, Akrilik veya Epoksi boyalarda kullanilan organik
kimyasal gruplarin tepkimeye girmesi sonucu. Inorganik-
organik hibrit polisiloksan teknolojisi ortaya ¢ikariimistir.

Galvanic

Figure 3: The same protection perfor-
mance with 2 layers instead of 3 lay-
ers thanks to Polyaspartic technology

Steel

Thanks to the paints / coatings with Polyaspartic technology,
less material usage is used -and because of this- advantages
such as less labor and lower solvent emissions can be pro-
vided.

1.2.3.3 Fluoropolymer

This technology is the result of chemically reacting the
fluorinated polymers with the urethane groups. Polyvinyli-
dene fluoride (PVDF) and Fluoroethylene-vinyl-ether (FEVE)
technologies are the most
outstanding Fluoropolymer
paint and coating technolo-
gies. Products with this tech-
nology are available for both
wet and powder coating.

hylene Segment (Blue):

biline: durabili

ical resistance
Vinyl Ether Segments: (Green):
R1=Clarity, gloss, hordness
R2=Flexibility
R3=Crosslinkng site (-OH). solubility . .
Figure 4: Chemical structure
of coatings and coatings with

Polyaspartic technologies such as PVDF and FEVE.

This technology stands out with high gloss and high color re-
tention features. Therefore, it is ideal for aesthetic protection
of prestigious structures for that do not require any major
maintenance for many years (20-25 or even over 30 years).

1.2.3.4 Polysiloxane

By the reaction of silicon based skeleton chemical structure
(inorganic component) with organic chemical groups used
in alkyd, acrylic and epoxy paints, this inorganic-organic hy-

Resim 5: Polisiloksan teknoloji-
sine sahip boya ve kaplamalarin
kimyasal yapisi. |

Buradaki amacg, hem silikon |
gruplarinin dis etkenlere da- R
yanikliigi, hem de organik n
kisminda kullanilan kimyasal

—

e

.
|

brid Polysiloxane technology has been brought
to light.

Figure 5: Chemical structure of coatings and
coatings with Polysiloxane technology.

The purpose herein is to provide more resis-
tance to outdoor exposure with silicon groups

PaintaSurface
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gruplar sayesinde esneklik, ko-
rozyon ve kimyasal dayanimi
gibi ozellikler, formdle edilen
boya/kaplama uriinlere birlikte
kazandirmaktir.

ORGANIK

o lslenebilir
¢ Lsnck

*  Tok

¢ Dayamkh

Resim 6: Organik ve inorganik
kisimlarinin Polisiloksan tekno-
lojisine katkilari.

Ayrica, bu teknoloji ile boya/kaplama kat sayisi ve toplam
film kalinhklari, dolayisiyla iscilik ve malzeme sarfiyati azal-
dig1 bilinen bir gergektir:

Resim 7: Polisiloksan boyalarin geleneksel *™ -

boya sistemine gore 1 kat boya tasarrufu ‘ S ‘
saglamaktadir. Polisiloksan teknolojisi ile ilgili

daha ayrintili bilgiye bu makalenin sonunda-

ki kaynakga boliminden ulasabilirsiniz.

1.2.3.5 ince-Film Kaplama Teknolojisi
Nanometre (metrenin milyarda biri, 1x10=° m) ila mikro-
metre (1x10~° m) kalinliklarinda olabilen boya veya kap-

lama filmlerine literatlirde
Y
o

ince Film (ing. Thin film) de-
Resim 8: SOL-GEL teknolojisi nedir? Uriinleri nelerdir?

50L JEL URUNLERT

nilmektedir. Bu teknolojiye -
sahip boya/kaplama malze-
meleri sol-gel teknolojisi gibi
nanoteknolojik Gretim tek-
nolojileri ile tretilmektedir.

Ana kullanim alanlari ise; optik, elektrik, pil/batarya veya
Fotovoltaik enddstrileri olabilecegi gibi, uygulama yon-
temleri de Fiziksel Buhar Biriktirme (ing. Physical Vapor
Deposition) veya Kimyasal Buhar Biriktirme (ing. Chemical
Vapor Deposition) gibi farkli uygulama teknolojileri icer-
mektedir.Bu teknolojinin en buyuk farki, nihai Griin film
kalinligi genelde nanometreler (nm) ile dl¢lilmekte ve
sonug olarak bildigimiz boya ve kaplamalardan ¢ok daha
ince olmaktadir (300 nm - 10 mikron) .

1.2.3.6 Silikat Mineral Boyalar
Ozellikle insaat sektoriini ilgilendiren bu teknoloji, bag-
layici olarak Silikat minerallerini iceren bir boya teknolo-
jisidir. icerdigi mineraller ve silikat sayesinde '
Beton ytlizeylere kimyasal olarak baglanir. Bu
nedenle, diger beton boyalarin yiizeysel ya-
pismasina ilave olarak, beton ylizeyine nifuz
ederek ¢ok gliclii olarak Beton yiizeylere bag-
lanabilmektedir.

Resim 9: Silikat mineral boyalarin mikroskobik
goruntlsu
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and flexibility, corrosion and
INORGANIK chemical resistance with the
Sert help of ORGANIC groups in
shinfl gy the formulation of this type of

Soy (inert) i
Dis etkenlere dayanikh pamts-coatings'

LR

Figure 6: The contributions of
organic and inorganic parts of
this Polysiloxane technology.

Also, it is a well-known fact that the decrease in layer num-
ber and total film thicknesses yields to a noticeable labor and

- material costs decrease:

7

ol "~ Figure 7: Polysiloxane paints provide 1 coat
of paint saving in comparison with conven-
tional paint system. For more information
about the Polysiloxane technology, you can
visit the link at the end of this article.

Zinc primear

1.2.3.5 Thin-Film Technology
Paint and coating films having between nanometer (one bil-
lionth of a meter, (1x107? m) to micrometer (one millionth of

ameter, 1x107° m) in thickness
e LE are known in literature as thin
- / : film. Paints/coatings possess-
Wl ing this technology are being
é produced via nanotechnologi-

: cal manufacturing techniques
Figure 8: What is SOL-GEL technology? What are the prod-
ucts?

like Sol-gel technology.

Main application areas are; optics, electric, batteries or pho-
tovoltaic industries where they can be applied via special-
ized techniques i.e. Physical Vapor Deposition or Chemical
Vapor Deposition. The biggest difference in this technology
is the resultant film thickness is the ultra-thin film thicknesses
ranging from 300 nm - 10 microns which are much thinner
than conventional paints and coatings commonly known.

1.2.3.6 Mineral Paints

Particularly related to the construction sector, this technol-
ogy is a paint technology that contains Silicate minerals as
binders. Thanks to its minerals and silicate, it is chemically
bonded to concrete surfaces. Therefore, in ad-
dition to the superficial adhesion of other con-
crete paints, it can be bonded to concrete sur-
faces by penetrating the concrete surface.

Figure 9: Microscopic view of Silicate Mineral
paints.
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Yiiksek nefes alabilme yetenegi ve kimyasal direnci saye-
sinde, diger geleneksel boyalardan daha iyi bir yapisma
ve dis etkenlere karsi (Glines, yagmur vb.) cok daha iyi
koruma saglar (asit yagmurlarina bile dayanabilir). Zehir-
li olmayan yapisi ile de cevrecidir. Bu teknoloji, dogru bir
formilasyon ile yangin geciktirici (ing. fire retardent) sek-
tortinde de kullanilabilmektedir.

2. Cihaz, Olcii ve Ekipmanlar

Boya ve kaplama teknolojileri icinde belki de en carpici
gelismeler ylizey hazirhd1 arag-gerecleri, boya/kaplama
uygulama ekipmanlari, enspeksiyon cihazlar ve laboratu-
var test enstriimanlari alanlarinda gergeklesmistir. Bunlara
sirayla yakindan bakalim:

2.1 Yiizey Hazirhigi Arag Gerecleri - Yeni Teknolojiler
Boya ve kaplama uygulama projelerinde en yogun zaman,
iscilik ve sarf malzemesi genellikle ylizey hazirligi islemleri
sirasinda gerekmektedir. Bu nedenle, zaman, iscilik ve sarf
malzemesi tasarrufu ile beraberinde is giivenligi ve daha
cevreci teknolojiler stirekli gelistirilmektedir. Bunlardan
bazilari sunladir.

2.1.2 Lazer ile Yiizeyi Temizleme

Kaynak, delme ve kesme islemlerinde lazer teknolojisi cok
uzun yillardik bilinmesine karsin, lazer ylizey temizleme
nispeten yeni ve nis bir teknoloji olarak son yillarda piya-
saya sUrilmastir. Endustriyel boya ve kaplama sektoriine
adaptasyonu, ozellikle organik malzemeleri yiizeyden kal-
dirmadaki basarisi kanitlandiktan 1 =
sonra, gitgide hizlanmaktadir.

Resim 10: Lazer teknolojisni kulla-
nan ylzey temizleyici ekipman.

Bu teknolojinin baslica avantajlari; temassiz ve asindirici
madde kullanmamasi ve atiklari ciddi olarak azaltiimasi
olarak sayilabilir. Netice olarak, ylizey temizligi ve hazirligi
islemleri icin daha cevreci ve daha glvenli bir teknolojidir.

2.1.3 Kumlama Kalitesine Yakin Yiizeyi Temizleyen
Motorlu Cihazlar

Boya ve kaplama endustrisinde kullanilan tas ve zimpara
gibi ylizey temizligi yapan aletler, asindirici kumlamanin
¢ok uzaginda vasat bir temizlik kalitesi sunmaktadir. An-
cak son yillarda gelistirilen motorlu cihazlar, kumlamaya
yakin hatta neredeyse muadil teknolojiler ile piyasaya
stirilmektedir. Bunlardan belki de en énemlisi ingilizce-
de fircali raspalama (ing. Bristle Blaster) olarak bilinen bir
teknoloji ile, ylizeyi 6zel tasarlanmis ve gerginlestirilmis
metalik firca telleri ile dikey dogrultuda donerek doverek,
hem yiizeyi neredeyse sa3 kumlama temizligi seviyesine
yakin temizlemekte, hem de yiizeyde boya/kaplama mal-
zemesinin gerektirdigi kadar purizlendirebilmektedir.

Aralik / December - Ocak / January 2019

Thanks to its high breathability and chemical resistance, it
provides better adhesion than other conventional paints
and much better protection against external factors (sun,
rain, etc.). (It can withstand acid rain.) It is environmentally
friendly with its non-toxic structure. This technology can also
be used in the Fire-Retardant sector with an accurate formu-
lation.

2. Devices and Equipment

Perhaps the most striking developments in paint and coat-
ing technologies were the surface preparation tools, paint /
coating application equipment, inspection gages and labo-
ratory test instruments. Let’s take a closer look at these:

2.1 Surface Preparation Tools — New Technologies

In paint and coating applications projects in the intensive
time, labor and supplies are usually required during surface
preparation operations. For this reason, time, labor and con-
sumable savings as well as occupational safety and greener
technologies are constantly being developed. Following are
some of the example:

2.1.2 Surface Cleaning by Laser

Although laser technology has been known for many years
inwelding, drilling and cutting processes, laser surface clean-
ing has been launched in recent years as a relatively new and
niche technology. The adaptation to the industrial paint and
coating industry is accelerating, especially after the success-
ful removal of the organic materials has been proven at large
B majority.

Figure 10: Surface cleaning equip-
ment using laser technology.

The main advantages of this technology are; contactless
surface preparation without abrasives, thereby reducing the
wastes considerably. As a result, laser surface preparation
technology stands out as a more environmentally-friendly
and safer method for surface cleaning and preparation pro-
cess.

2.1.3 Near Abrasive Blasting Cleaning by Power Tools

Surface cleaning tools such as grinding and sanding used
in the Paint and Coating industry offer a mediocre cleaning
quality far from abrasive blasting. However, the motorized
power tools developed in recent years have been started to
be launched on the market with almost equivalent outcomes
in comparison with abrasive blasting. One of the most im-
portant of these is the technique known as Bristle Blaster, us-
ing the specially designed and tensioned metallic brush wires
to rotate in the vertical direction, clean the surface almost
close to the SA3 abrasive blasting level and also roughen the
surface as required for the paint / coating before application.
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Resim 11: Metalik fircall
tellere sahip motorlu pa-
tentli cihaz ile metal ylizey-
leri temizleme.

Boylelikle, herhangi bir

asindirict kullanmadan, metalik ylizeylerde asindirict kum-
lama temizligine yakin ve ciddi miktarda (100 mikron ve
Ustd) purizli bir ylizey elde edilebilmektedir.

2.1.4 Robotik Sistemler

Hem asindirici kumlama hem de su ile yapilan (su jeti ve
sulu kumlama gibi) ile ylizey hazirligi ve temizligi islemleri
icin gelistirilen bu robot teknolojisi sayesinde, bu islemleri
manuel olarak yapmanin bazi handikaplar ortadan kaldi-
rilarak su avantajlar kazandiriimis:

* Sensorler ve cok-eksenli robotlar sayesinde, karma-
sik/grift parcalarin tamamiyla dijital haritasinin cika-
rilmasi; bu sekilde parca Uzerinde ylizey temizligi/
hazirhdi bir bolge kalmamasi

*  Yinesensorler ve cok-eksenli robotlar sayesinde, daha
optimal ylizey pirizliliga; buna bagh olarak daha az
su ve/veya asindirici sarfiyati

¢  Ortamda calisan operatore ihtiya¢ olacagi icin (sade-
ce robotik sistemi izleyecek ve gerektiginde touchup/
rotus yapacak) icin, is saghdi ve isci glvenligi riskleri
minimize edilmesi

Ayrica, robotik kumlama sistemleri kullanilarak, 6zellikle
cok tekrarli ve seri imalata yakin islerde blylk malzeme
ve iscilik kazanglari elde edilebilir.

Resim 12: Robotik
sistemler ile otoma-
tik ylzey temizligi

2.2 Boya/Kaplama Uygulamalari - Yeni Teknolojiler
2.2.1 Elektronik Oranlayicili Piiskiirtme Sistemleri
Modern Endistriyel Boya/Kaplama Kimyasal Urilinlerinin
¢ogu 2 bilesenlidir. Yani, bir bilesen/teneke recine, binder
icerirken, diger bilesen/teneke sertlestirici ve diger katki
maddelerini icerecektir.

Resim 13: Elektronik oranla-

yici sistemler ile gok-bilesenli
boya puskirtme uygulamasi ’
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Figure 11: Cleaning met-
al surfaces with motor-
ized patented device with
metallic brushed wires

In this way, a rough sur-
face (100 microns and over) can be obtained close to abra-
sive blasting cleaning on metallic surfaces without using any
abrasive.

2.1.4 Robotic Systems

Thanks to this robotic systems technology developed for
surface preparation and cleaning processes with both
abrasive sandblasting and water (such as water jetting and
water blasting), those handicaps of manual removal have
been eliminated and the following advantages have been
achieved:

*  Complete digital mapping of complex / grifting parts

with sensors and multi-axis robots; thereby no surfaces

left without surface cleaning / preparation on any part

of the material in concern.

Thanks to sensors and multi-axis robots, more optimal

surface roughness; thereby less water and / or abrasive

consumption

*  Minimization of occupational health and safety risks
due to less need of operators in the environment (only
for monitoring the robotic system and touch-ups if nec-
essary).

In addition, by using Robotic Surface Preparation and Blast-
ing Systems, large material and labor gains can be gained
especially in repeating and
close to mass production
% 1 jobs.

Figure 12: Automatic Sur-
face Cleaning with Robotic
Systems

2.2 Paint/Coating Applications — New Technologies
2.2.1 Spray Systems with Electronic Proportioner

Most of the modern Industrial Paint / Coating chemical prod-
ucts are 2-component. That is, one can may include a com-
ponent consisting of resin or binders, while other component
may contain hardener and other additives in a metallic can
or box.

Figure 13: Multi-compo-
nent Paint Spraying Ap-
plication with Electronic
Proportioner Systems.
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Makale / Article

Bu teknoloji sayesinde, hem cift komponentli (bilesen-
li) boyalarda, hem de boya/kaplama uygulamalarin-
da esneklik saglanarak, farkli karisim oranlarina sahip
boya&kaplama trtinleri kolaylikla hassas bir bicimde dog-
ru oranlarda uygulanabilmekte, hem de uygulama icin ge-
reginden fazla miktarda karistirilan ve kullanilmayan atik
malzeme miktari minimize edilmektedir.

2.2.2 Seyyar (Elle Taginabilir) Minyatiir Havasiz
Piiskiirtme Sistemleri

Airless Boya Pompasi olarak da bilinen ekipmanlar, ge-
leneksel olarak oldukca buyiik yapidadirlar ve tek elle
kaldiramazlar. Ancak, son yillarda bazi sprey ekipmanlari
Ureticileri, tek elle kolaylikla kullanilabilecek ve hatta sarjli
pille veya bildigimiz elektrik sebekesi ile ¢alisabilecek ta-
sinabilir/mobil/seyyar airless
boya pompalari Gretmislerdir.

Resim 14: Seyyar (elle tasina-
bilir) minyatdr havasiz piskdrt-
me sistemleri.

2.2.3 Radyasyon Enerjisi ile Kiirlendirme

Radyasyon enerjisi kirlendirme (veya kisaca radyasyon
kirlendirme), ultraviyole (UV), Kizilotesi (Infrared-IR) veya
elektron isini (Electron Beam - EB) gibi 6zel radyasyon
enerjisi yayan cihazlarca 6zel tasarlanmis boya ve kapla-
malarin kurutma ve kiirlendirme teknolojisidir.

Onceleri grafik tasarimlarinda kullanilan baski vernikleri
ve mirekkep, ahsap ve plastik sektériine yonelik kullani-
lan bu teknoloji, son yillarda metal yiizeylere de uygun
hale getirilmis; Bobin Boya/Kaplamalari (ing. Coil Coa-
tings) sektériinde de kullanilmaya baslanmistir.(Ornegin,
aliminyum, galvanizli-gelik, pirin¢, magnezyum ve nikel
gibi metal ylizeylere basari ile uygulanabilmektedir.)

Resim 15: UV, IR ve EB Kurlendirme
Lambalari

Bu teknolojinin en 6nemli avantajlari;

*  Daha hizl kuruma ve kiirlenme.

* Ucucu organik bilesenler (VOC)
az veya hig yok (%100 katil sistemler).

* Dahaiyi son performans olarak siralanabilir.

2.2.4 Robotik Sistemler

Otomotiv endistrisinde 1980’lerden beri kullanilan robo-
tik boyama sistemleri, sensor ve robotik sistemlerde ge-
lismelere bagli olarak, son 5 yildir endistriyel yas ve toz
boya endistrisinde de kullanilan bir teknoloji olarak kar-
simiza ¢cikmaktadir.
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Thanks to this technology, the two-component paints &
coating products with different mixing ratios can be easily
applied precisely in the correct proportions, as well as the
amount of unnecessary and unused waste materials for the
application is minimized.

2.2.2 Miniature Portable Airless Spray Systems

Also known as the Airless Paint Pump, the equipment is tradi-
tionally quite large and cannot be lifted with one hand. How-
ever, in recent years, some spray equipment manufacturers
have produced portable / mobile / portable airless paint
pumps that can be easily operated with one hand and can
work with a charged battery or even with the mains electric-

ity.

! Figure 14:
Portable
Miniature

| Airless Spray
Systems

2.2.3 Radiation-Energy Curing

Radiation energy Curing (or briefly radiation curing) is the
drying and curing technology of paints and coatings spe-
cially designed by devices emitting special radiation energy
such as Ultraviolet (UV), Infrared (IR) or Electron Beam (EB).

Previously used in graphic design, the printing varnishes and
ink, wood and plastic used for the industry, this technology
has been recently made suitable for metal surfaces; It is also
being used in the coil coatings industry (for example, alumi-
num, galvanized steel, brass, magnesium and nickel can be
applied successfully on metal surfaces.)

Figure 15: UV, IR and EB
Curing Lamps

The most important ad-
vantages of this technol-
ogy can be listed as;

*  Fasterdrying and curing.

* Volatile organic compounds (VOC) little or no (100%
solids).

*  Better final performance.

2.2.4 Robotic Systems

Robotic painting systems, which has been used in the auto-
motive industry since the 1980s, is a technology used in the
industrial age and powder coating industry for the last de-
cade due to developments in sensor and robotics systems.
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Resim 16: Robotik sistem-
ler ile otomatik boyama

Figure16: Auto-
matic Painting with

Robotic Systems
Bu teknoloji kullanilarak su avantajlar kazandiriimis: The following advantages gained by using this technology:
* Sensorler ve ¢ok-eksenli robotlar sayesinde, karma- *  Complete digital mapping of complex / grifting parts
sik/grift parcalarin tamamiyla dijital haritasinin cika- with sensors and multi-axis robots; in this way there is
rilmasi; bu sekilde parca lizerinde boyanmayan bir no area that is not painted on the piece.
bolge kalmamasi. *  Thanks to sensors and multi-axis robots, more optimal
*  Yine sensorler ve cok-eksenli robotlar sayesinde, daha paint film thicknesses; therefore less paint consumption.
optimal boya film kalinliklar;; buna bagli olarak daha *  Minimization of occupational health and safety risks for
az boya sarfiyati. the environment where there is little or no need for paint
*  Ortamda calisan boya operatorii olmayacagi veya ¢ok operator (may be required only for touching / retouch-
az ihtiyac olacagdi (sadece touchup/rétus icin gereke- ing).
bilir) icin, is saghgi ve isci guivenligi riskleri minimize
edilmesi.
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