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Plastik Caginin Gorinmez Tehdidi: Mikroplastikler

Degerli okurlarimiz,

iklim krizinin giicli belirtilerini yasadigimiz bu
sicak yaz glnlerinde, hemen her gin aldigimiz
blyldk orman yangini, su veya elektrik kesintisi
haberleriyle kaygilaniyoruz.

Bizim de kabul ettigimiz 4 Kasim 2016’da
yUrirlige giren Paris  Ikim Anlasmasrna
gore CO2 salminin sinilandirimasi ve en
nihayetinde 2050’li yillarda sifir salim degderine
ulasmasi hedeflenmektedir. Kiresel i1sinmanin
artmamasl her Ulke ve insanlk icin hayati
6nem tasimaktadir. Buna bagli olarak karbon
ve su ayak izimiz ¢ok o6nem kazanmistir.
Cevre Kkirliligi sorunlarinda bas roli oynayan
plastik malzemelerin neden oldugu ve olacag
tehlikeler ise kiresel Isinmanin yaninda golgede
kalmaktadir. Henliz imzalanmamis olan Kiresel
Plastik Anlasmasi icin 4-15 Agdustos 2025
tarihleri arasinda Isvigre’nin Cenevre kentinde
bir toplanti gerceklesecekti. Bu yazmda
konuyu gindeme getirerek, plastik ve mikro
plastikler hakkinda bazi UrkditlcU bilgileri sizlerle
paylasmak istiyorum.

Her yil tahmini 9 milyon ila 14 milyon ton plastik
atk okyanuslanmiza karisiyor. Plastik atiklar,
en derin denizlerden daglarin tepelerine kadar
dUnyanin her yerinde bulunuyor. Yaban hayatina
ve ekosisteme blyUk zarar veriyor, milyonlarca
insanin gegim kaynagini zarara ugratiyor, insan
saglgl ve dinya ekonomisi icin 6énemli riskler
olusturuyor.

Plastikler, 20. ylzyilin baslarinda hayatimiza

girdiginde “mucize malzeme” olarak dusu-
nUlmustd. Ancak ilk plastik Uretiminin Gzerinden
gecen vyaklagk 70 yl sonra, 1950’lerde
baglayan bu serlvenin karanlk yUzU ortaya
ckmaya bagladi. ilk mikroplastik gézlemleri
1970’lerde New England kiyilarindaki plankton
aglarinda tespit edildi. Buglnse plastiklerin
parcalanmaslyla olusan 5  milimetreden
kicUk bu parcaciklar, artk gezegenimizin
her kosesinde ve bedenimizin derinliklerinde
yer edinmis durumda. Dinya, 6 milyar tonluk
plastikle dolup tasarken, 2019’da 353 milyon
ton olan plastik atik miktarinin 2060 yilina kadar
U¢ katina gikacag 6ngdrdiltyor.

Mikroplastikler ~ olusum  mekanizmalarina
gore ikiye ayrimaktadr. Birincil (primer)
mikroplastikler:  kozmetik  Urlnlerde  (dis
macunu, peeling Urdnleri), tekstil liflerinde ve
endustriyel asindincilarda kasitli olarak Uretilen
mikro boyutlu plastiklerdir. ikincil (seconder)
mikroplastikler: Plastik posetler, pet siseler gibi
biytk plastik malzemelerin giines 1s1g1, dalga
asinmasi ve fiziksel pargalanma sonucu mikro
boyutlara déniismesiyle olusmaktadir.

2004 yilinda ise bu kic¢Uk pargaciklar mikro-
plastik olarak tanmlanmistr. Daha sonra
Steering Committee of the National Oceanic
and Atmospheric  Administration  (NOAA)
Marine Debris Programi tarafindan 5 mm’den
kiiglk boyuttaki plastikler mikroplastik ol-
arak kabul edimigti. llerleyen zamanda
degisik boyutlardaki plastikler standardize

edilmistir. Buna goére, Makroplastik = 25 mm,
Mesoplastik 5-25 mm, Mikroplastik <1-5 mm,
mini-mikroplastik < 1mm — 1um ve nanoplastik
< 1pm olarak belilenmistir.

Ozellkle nanoplastikler boyutlan nedeniyle
hiicre zarni bile gegebilme yetenegine sahip
olup en tehlikeli grubu olusturmaktadir.

Peki, plastik ayak izimizi nasil azaltabiliriz?

Tek kullanmiik plastik posetler yerine bez
canta kullanabiliriz, kuctk ambalajl Grdnler
yerine blyUk gramajli segebiliriz, plastik siseler
yerine cam veya paslanmaz celik alternatifleri
terch  edebiliriz,  tanmsal  uygulamalarin
dénusimu igin sera ortlleri, malg filmleri gibi
tarmsal plastiklerin kontrolll kullanimi ve geri
dénistimuni saglayabiliriz, politika dlizeyinde
admlar atabiliriz; 6rnegin 2030’a kadar mikro-
plastik kirliligini %30 azaltma hedefi gibi.

Mikroplastikler, modern yasamin gérinmez
bedeli olarak kargimizda duruyor. insan
kaninda, kalbinde, dogmamis bebeklerin
plasentasinda ve tUkettigimiz her lokmada
varliklanini hissettiren bu pargaciklar, ekosistem
ve insan saghgi icin dngdrilemeyen sonuglar
dogurma potansiyeline sahip. Plastik Gretiminin
2100 yilina kadar t¢ katina glkmasi beklenirken,
acil énlemler alinmazsa plastiklerin denizlerde
baliklardan daha fazla olacag bir gelecek bizi
bekliyor.




MICROPLASTICS

Microplastics: The InvisibleT hreat of the Plastic Age

Amidst growing concerns about climate change, including extreme
weather events and the urgent need to reduce CO2 emissions per the
Paris Agreement, the pervasive threat of plastic pollution often remains
overshadowed. The upcoming Global Plastic Agreement meeting in
Geneva (August 4-15, 2025) highlights the critical need to address this
issue. This article aims to shed light on the alarming reality of plastics and
microplastics.

Annually, an estimated 9 to 14 million tons of plastic waste pollute our
oceans, reaching even the most remote environments. This pollution
harms wildlife and ecosystems, disrupts livelihoods, and poses risks to
both human health and the global economy.

Initially hailed as a “miracle material,” plastic’s dark side began emerging
in the 1970s with the first observations of microplastics in plankton nets.
Today, these particles, less than 5 millimeters in size and resulting from
plastic breakdown, are ubiquitous. With an estimated 6 billion tons globally
present in 2019, plastic waste is projected to triple by 2060 to around 353
million tons.

Microplastics are categorized as primary (intentionally produced, e.g.,
in cosmetics or industrial abrasives) or secondary (formed from the

breakdown of larger plastics due to sunlight, wave action, etc.).

In 2004, these small particles were defined as microplastics. Later,

the Steering Committee of the National Oceanic and Atmospheric
Administration (NOAA) Marine Debris Program accepted plastics smaller
than 5 mm as microplastics. Over time, plastics of different sizes have
been standardized. Accordingly, macroplastics are defined as > 25 mm,
mesoplastics as 5-25 mm, microplastics as <1-5 mm, mini-microplastics
as < 1 mm -1 ym, and nanoplastics as < 1 pm.

In particular, nanoplastics, constitute the most dangerous group due to
having the ability to penetrate cell membranes.

So, how can we reduce our plastic footprint?

To reduce our plastic footprint, we can adopt several strategies: using
reusable cloth bags, choosing bulk purchases over individually packaged
items, opting for glass or stainless steel alternatives to plastic bottles,
promoting responsible use and recycling of agricultural plastics, and
implementing policy-level targets, such as reducing microplastic pollution
by 30% by 2030.

Microplastics represent an invisible cost of modern life. Found in human
blood, hearts, unborn babies’ placentas, and our food, these particles
have potentially unforeseeable consequences for ecosystems and human
health. With plastic production projected to triple by 2100, urgent action is

essential to prevent a future where plastics outnumber fish in our oceans.
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OZET:

Emaye, metal ylzeylerin korunmasi ve estetik bir goérlnim
kazandirimasi igin kullanilan cam benzeri bir kaplama malzemesidir.
Genellikle demir, celik ya da aliminyum gibi metallerin tzerine sivi
veya toz halde uygulanir ve ylksek sicaklkta pisirilerek sert ve
dayanikli bir ylzey olusturur. Emaye kaplama, metallerin oksidasyona
karsi korunmasi ve estetik bir gérinim kazandinimasi amaciyla
uygulanan cam benzeri, parlak ve sert bir ylizey kaplamasidr.
Emaye, 250-300 °C’ye kadar dayaniklidir. Emaye esyalar Uretim
asamasinda yaklagik 850 °C’de pisirili. Bu da onlari son derece
mukavemetli ve saglikl kilar. Frit ise; sir hammaddesi, asindiricilarda
Ozel bir baglayici, dekorasyon gibi seramik slreclerinde ergitici,
elektronik bilesenlerde kaplayici, seramik-metal ve cam-metal
altliklarda yapistirici olarak kullanilimaktadir.

Bu ¢alismada, emayenin tarihler boyunca gelisimi, kullanim alanlari,
Ozelliklerine gére emaye fritleri ve emaye Uretimi konu alinmistir.

1. GIRiS

Emaye kaplama, metal ylizeyine bir veya daha fazla kat emaye
kaplanarak ve yUksek sicakliklarda sinterlenerek elde edilen yogun
inorganik bir tabakadir. OlaganUstl estetik ve islevsel 6zellikler
gOsterir ve kimyasal reaktdrlerin  korunmasinda yaygin olarak
kullanilmistir [1-2]. Emaye kaplamalarin  dayanikiiigi, korozyon
direnci ve ylksek sicaklik toleransi agisindan avantajlan vardir [3].
Cogu emaye kaplama , oksit bilesiklerinden (SiO2, CaO, Al203,
MgO, ZrO2 vb. ) olusmaktadir. Paslanmaz celik gibi malzemelere
basariyla uygulanmiglardir [4]. Bu kaplamalar esas olarak dis hava
kosullarina ve asindirci ortamlara karsi dayanikliiklar nedeniyle
takdir edilmektedir. Ayrica termal soklara, kimyasallara ve hafif
asindirici olaylara karsi mikemmel diren¢ gdstermektedirler [5].

ABSRACT:

Enamel is a glass-like coating used to protect metal surfaces and
give them an aesthetic appearance. It is typically applied in liquid or
powder form to metals such as iron, steel, or aluminum and fired at
high temperatures to create a hard and durable surface. Enamel is
a glossy, hard, glass-like coating applied to metals to protect them
from oxidation and to give them an aesthetic appearance. Enamel
is resistant to temperatures of up to 250-300°C. Enamelware is fired
at approximately 850°C during production, making them extremely
durable and durable. Frit, on the other hand, is used as a glaze raw
material, a special binder in abrasives, a flux in ceramic processes
such as decoration, a coating in electronic components, and an
adhesive on ceramic-metal and glass-metal substrates.

This study examines the historical development of enamel, its areas
of use, enamel frits by their properties, and enamel production.

1.INTRODUCTION

Enamel coating is a dense inorganic layer obtained by applying
one or more layers of enamel to a metal surface and sintering
it at high temperatures. It exhibits exceptional aesthetic and
functional properties and has been widely used in the protection
of chemical reactors. [1-2]. Enamel coatings have advantages in
terms of durability, corrosion resistance and high temperature
tolerance. [3]. Most enamel coatings consist of oxide compounds
(Si02, Ca0, Al203, MgO, ZrO2, etc.). They have been successfully
applied to materials such as stainless steel. [4]. These coatings are
primarily valued for their resistance to weathering and corrosive
environments. They also offer excellent resistance to thermal shock,
chemicals, and mild abrasions. [5].

https://www.tuyider.org



2. RESEARCH AND FINDINGS

2.1. Enamel Frit Production

The first step in the enamel coating process was the production of
frits. The frit compositions were held at approximately 1200°C for
one hour to form molten glass. During casting, the molten glass was
rapidly cooled in water to produce the granulated form of the frits.
The resulting frits are shown in Figure 1.

Figure 1. Frit production (a), image of granulated frits (b)

Frits are produced by melting mixtures of materials in continuous
or intermittent (rotary) furnaces. Glazes contain a combination of
one or more frits and other additives to achieve various effects. Pre-
melting, or fritting, materials achieve an amorphous, homogeneous
composition and eliminate insoluble raw material residues or
bubbles. As a result, grinding will be more homogeneous. The
raw materials used in frit production are procured and consumed
in a processed form, ready for use in the recipe. Frit production,
while initially viewed as a simple process involving injecting the

info@tuyider.org

2. ARASTIRMA VE BULGULAR

2.1. Emaye Frit Uretimi

Emaye kaplama isleminde ik proses olarak frit Uretimi
gerceklestiriimistir. Frit bilesimleri yaklasik 1200 °C sicaklikta 1 saat
tutulmus ve ergimis cam halini almistir. Dokim esnasinda ergitilen
cam, su igerisinde hizla sogutularak fritlerin grandl hali elde edilmistir.
Elde edilen fritler Sekil 1’de gosterilmistir.
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Sekil 1. Frit Gretimi (a), grandl fritlerin gérintust (b)

Frit, devaml veya aralkli calisan (rotary) finnlarda malzeme
karnsimlarinin ergitimesiyle elde edilir. Sirlar, cesitli efektleri elde
etmek igin bir veya daha fazla frit ile diger katkilarin kombinasyonunu
icerir. Malzemelerin ergitme 6ncesi fritlestirimesi, amorf, homojen bir
bilesim elde edilmesine, ¢éztinmeyen hammadde artiklarinin veya
baloncuklarin serbest kalmasina hizmet eder. Sonug olarak 6gutme
daha homojen olacaktir.

Frit Uretiminde kullanlan hammaddeler islenmis olarak, dogrudan
recetede kullanilacak sekilde piyasadan temin edilir. Frit Gretimi,
ilk bakista harmanin finna verilerek eritimesi ve finndan alinmasi
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gibi basit bir islem gérintlst verse de bu Uretimi etkileyen pek
¢cok parametre vardir. Firin tasarimi, refrakter, 1si transferi ve erime
kimyasi gibi konularin iyi anlasilamamasi halinde firn verimliliginde
dusus gdzlenebilir.

Ayrica tartim, frit Uretim sUrecindeki en temel ve 6nemli islemlerden
biridir. Depolanan hammaddeler bir konveydr sistemle tartim
silosuna beslenir ve bu islem her bir hammaddeden istenilen
miktarda alinana kadar devam eder. Bazi durumlarda ise ilave edilen
hammaddeler dogrudan torbalarindan tartilarak alinir.

Fritlestirme isleminden &nceki sUreglerin ve tartimin  butinlyle
bilgisayarlasmis sistemlerle yapilmasi daha uygundur ¢inkd hata
yapma riski daha azdir. Ancak bunun i¢in batiin hammaddelerin bu
sisteme uygun silolarda depolanmasi gerekir. Yigin tartildiktan sonra
iyice karistirlarak frit firnina sarj edilmeye hazir héle getirilir.

Frit Uretimindeki karistirma islemi iki kademeli bir strectir: ilki ve
temel olani yigini kuru karistirmak, ikincisi ise firnda karistirmaktir.
Fritlestirme 6ncesi kuru kanstirma gdrindrde basittir fakat yiginin
farkli karakterdeki bilesenlerini kati-kati karistirma islemi pek de kolay
degildir. Fritlestirme bélumlerinde kullanilan hammaddeler tane boyut
dagiimi, yogunluk, tane sekli ve yuzey &zellikleri agisindan farkliliklar
gosterir ve dolayisiyla homojenligin  saglanmasi zordur. Yetersiz
kanstirma zamani ve Karnstinclya kapasitesinden fazla yukleme
yapmak karisim yigininin kalitesini bozar. Yetersiz karistinimis veya
ayrnismaya ugramis yigin da yine ayni sekilde ergimis fritin kalitesini
kotl yonde etkiler. Emaye Uretim semasi Sekil 2’de verilmistir.

HAMMADDELER

FRIT

Sekil 2. Frit Uretimi akis semasi (Algotrio)
Figure 2. Frit production flow chart (Algotrio)

2.2. Frit Formulasyonunda Kullanilan Hammaddeler

Suda 6nemli miktarda ¢ozUnUrlige sahip butin hammaddeler
fritlestiriimelidir. Bunlar; soda ve potasyumun nitrat ve klorir
gibi alkali tuzlan ile lityum oksit, borik asit ve alkali borat gibi
alisimis bilesiklerdir. Alkalilerin ve silikanin olusturdugu bilesikler
¢ozunebilir oldugundan frit harmanina, alkalilere ek olarak kalsiyum,
magnezyum, stronsiyum ve baryum gibi toprak alkali katkilari yapilir.

Kursun oksit ve ¢inko tek basina veya toprak alkalilerle ayni sebepten
dolayi bir arada bulunur. Aliminyum oksit refrakterligi ve viskoziteyi
yUksek oranda artirma ¢zelligine sahip oldugdu igin alkalilerle birlikte
0,1 veya 0,2 moli gegmeyecek miktarda kullanilir.

Alkalilerin  diger RO elementlerine orani, son Urlnidn suda
¢6zUNUrlagunt dustk seviyede tutmak icin fritteki toplam molekdler
alkali miktarinin toplam RO miktarinn  %50’sini  gecmemelidir.
Aksi takdirde feldispat gibi diger bazi ¢ézinmez alkalilerin (RO
elementlerine) katilmasi gerekebilir. GUnimizde pratik olarak silika,
fritteki vazgecilmez bir asidik Uyedir. Genelde borik oksit de bulunur.
Ayrica olasl bir sekilde kullanilabilecek diger bazi oksitler de vardir.
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blend into the furnace, melting it, and preparing it for presentation,
has many parameters. A lack of understanding of furnace design,
refractory materials, heat transfer, and melting chemistry can lead to
a decrease in furnace efficiency. Furthermore, weighing is one of the
most fundamental and important processes in the frit production
process. Stored raw materials are fed into the weighing silo via
a conveyor system, and this process continues until the desired
amount of each raw material is obtained. In some cases, added raw
materials are weighed directly from their bags. It's more convenient
to use fully computerized systems for weighing and processing
before fritting, as there’s less risk of error.. However, all raw materials
must be stored in silos suitable for this system. After weighing,
the batch is thoroughly mixed to prepare it for charging into the
frit furnace. The mixing process in frit production is a two-stage
process. The first and most basic is dry mixing the batch, and the
second is oven mixing. Dry mixing before fritting appears simple,
but the process of solid-solid mixing the different components of the
batch is not so straightforward.. The first and most basic method
is dry-mixing the batch, and the second is oven-mixing. While
dry-mixing before frying may seem straightforward, the process
of solid-solid mixing the different components of the batch is not
so straightforward. Inadequate mixing or separation of the batch
will also adversely affect the quality of the molten frit. The enamel
production scheme is shown in Figure 2.

Sekil 3. Frit 6rnekleri (Algotrio)
Figure 3. Frit samples (Algotrio)

2.2. Raw materials used in Frit Formulation

All raw materials with significant water solubility must be fritted.
These include alkali salts such as nitrate and chloride of soda
and potassium, and common compounds such as lithium oxide,
boric acid, and alkali borates. Because the compounds formed by
alkalis and silica are soluble, alkaline earth metals such as calcium,
magnesium, strontium, and barium are added to the frit blend in
addition to the alkalis. Lead oxide and zinc are present either alone
or in combination with alkaline earth metals for the same reasons..
Because aluminum oxide significantly increases refractoriness
and viscosity, it is used in conjunction with alkalis in amounts not
exceeding 0.1 or 0.2 moles. The ratio of alkalis to other RO elements
should not exceed 50% of the total molecular alkali content in the
frit to maintain low water solubility in the final product. Otherwise, it
may be necessary to add other insoluble alkalis (RO elements), such
as feldspar. In practice today, silica is an essential acidic component
in frit. Boric oxide is also usually present. There are also several other
oxides that could potentially be used. Silica provides insolubility, but
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to prepare a melt with adequate fluidity at low melting temperatures,
the ratio of silica to molecular equivalents should not fall below 1:1.5
and should not exceed 1:3. The presence of boric acid significantly
increases melting and fluidity. To keep the solubility low, the ratio
of boric acid to silica should not exceed 1:2 [6]. The raw materials
used in the frit formulation are shown in Figure 4.

©©@000

Silika ¢ézinmezlik sagdlar; fakat dustk ergime sicakliginda uygun
akiskanliga sahip bir eriyik hazirlamak icin silikanin molekdler
esdegerleri 1:1,5 oraninn altina ddsmemeli ve 1:3 oranini
gecmemelidir. Borik asidin bulunmasi ergimeyi ve akiskanligi dnemli
miktarda artinr. G6zUnurligu dustk tutmak icin borik asidin silikaya
orani 1:2’den fazla olmamalidir [6].

1. GRUP 2. GRUP 3. GRUP 4. GRUP
Na=0 B20s SiOz2 F
K20 Al2Os TiO2 P20s
Li2O Bi20Os ZrO2 V205
Cao Y203 Ce02 MnO
BaO CoO
MgO CuO
SrO NiO
Zn0O Fe20s
Cr20s
Sb20s
MoOs

Figure 4. Raw materials used in frit formulation
2.3. Enamels According to Their Features

2.3.1 Primer Coat Enamels

Primer coat enamels are enamels that can be applied directly to the
sheet metal surface. They can be applied powdered or wet. Second
and third coats of enamel can be applied over them. They are
generally prepared from a frit mixture of three different hardnesses
(soft, medium-hard, and hard). These enamels serve three
important purposesFirst, primer enamels provide adequate bonding
and adhesion to the base metal. Second, they provide a protective
coating layer that minimizes surface defects caused by the metal
surface or the metal preparation method. Third, they provide a
durable coating that can be decorative in a number of applications.
The most important factor in primer enamel is adhesion. In some
cases, sufficient adhesion can be achieved without primer enamel.
To achieve this, special steels must be used or the metals must
be pre-surfaced. This eliminates any potential defects caused by
primer enamel[7]. Temperature resistance and adhesion to sheet
metal are important, but acid resistance is lacking. The color
is generally dark gray and can be tinted to different shades with
pigment. Stoves, pots, ovens, bathtubs, and barbecues are the
primary applications [8].

2.3.2 Acid Resistant Direct Enamels

In addition to exhibiting the properties of primer coat enamel, it is
also resistant to citric acid. When applied as a powder or wet, they
are generally dark in color, although gray tones can be achieved
by applying cerium oxide frits. Ovens and pots are the primary
applications.[9]

2.3.3. ETC Direct Enamels

In addition to exhibiting the properties of acid-resistant direct
enamels, it is also resistant to lithium nitrate and ketchup. The name
ETC comes from the Turkish meaning “Easy to Clean.” Therefore,
it is one of the most suitable enamels for food contact surfaces.
Ovens and pots are its primary applications [10].

info@tuyider.org

Sekil 4. Frit formulasyonunda kullanilan hammaddeler
2.3. Ozelliklerine Gére Emayeler

2.3.1. Astar Kat Emayeler

Astar kat emayeler, direkt sac ylzeyine uygulanabilen emayelerdir.
Toz veya yas olarak uygulanabili. Uzerine ikinci ve (cinci
kat emayeler uygulanabilir. Genellikle G¢ ayn sertlige sahip frit
karigimindan hazirlanir (yumusak, orta sert ve sert). Bu emayeler
Gc 6nemli amaca hizmet eder: Ik olarak, astar emayeler ana
metale yeterli baglamayi ve yapismayi saglar. ikinci olarak, metal
ylzeyin ya da metal hazirlama metodunun neden olabilecegi
yUzey hatalarini en aza indiren koruyucu kaplama tabakasi saglar.
Uctincti olarak, bazi uygulamalarda dekoratif olabilecek dayanikl bir
kaplama saglar. Astar emayede en 6nemli etken yapiskanliktir. Bazi
durumlarda yeterli yapisma astar emaye olmadan da elde edilebilir.
Bunun igin 6zel gelikler kullaniimali ya da metallere 6n yiizey islemi
uygulanmalidir. Boylece astar emayenin neden olabilecedi hatalar
giderilmis olur [7]. Sicaklk dayanimi ve saca yapisma kabiliyeti
onemlidir; aside mukavemeti yoktur. Renk genellikle koyu gridir ve
pigment ile farkli tonlarda renklendirilebilir. Soba, tencere, firn, kivet
ve mangal bagslica kullanim alanlandir [8].

2.3.2. Asit Dayanikh Direkt Emayeler

Astar kat emayenin ¢zelliklerini gdstermelerinin yani sira sitrik asit
dayanimi mevcuttur. Toz veya yas olarak uygulanirlar; genelde koyu
renklere sahip olsa da, seryum oksitli fritler yapilarak gri tonlar da
elde edilebilir. Firin ve tencere baslica kullanm alanlaridir [9].

2.3.3. ETC Direkt Emayeler

Asit dayanikli direkt emayelerin 6zelliklerini g&stermelerinin  yani
sira lityum nitrat ve ketcap dayanimi da mevcuttur. ETC olarak
isimlendirimesinin nedeni Easy To Clean (Turkgesi: kolay temizlenir)
anlamindadir. Bu yUzden gida temasi olan yUzeyler icin en uygun
emayelerden biridir. Firin ve tencere baslica kullanim alanlanidir [10].
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2.3.4. Pirolitik ETC Direkt Emayeler

ETC direkt emayelerin 6zelliklerini géstermelerinin yani sira yiksek
sicaklik dayanimi vardir. Piroliz Unitesi olan mutfak firinlarnin i
kisimlarinin kaplanmasinda kullanilir. Astar, asit dayanikli ve ETC
direkt emayelerden daha yuUksek sicakliklarda pisirilirler. Mangan
ve bakir oksit miktarlan sinirl oldugundan ¢ok koyu siyah renkler
elde edilemez; bu ylzden koyu fume, gri, lacivert gibi farkli renklerde
yapllirlar [11].

2.3.5. Katalitik Emayeler

Ylzey olarak camsi bir yapiya sahip degillerdir. Yag absorblama
kabiliyeti vardir. Finnin i¢ gévdesi ve arka fan koruyucu kapaklarin
kaplanmasinda kullanilirlar. Ikinci kat olarak yas veya toz uygulama
yapilabilir. Ur(intin kalitesi, yag absorblama sayisi ile dogru orantilidir.
Flme ve kahverengi renklerde yapllabilir [8].

2.3.6. lzgara Emayeler

Alev ile direkt temasi olan yUzeylerde kullanilirlar. Ocak Ustl 1zgara
ve bek kapaklarinin kaplanmasinda kullanilirlar. Termal sok ve alev
dayanimi mevcuttur. Parlak veya mat siyah olarak Uretilebilirler.
igeriginde mangan ve bakir oksit miktari sinirli oldugundan siddetli
siyah renkler daha zor elde edilir. Yas ve elektrostatik toz olarak
uygulanabilirler [12].

2.3.7. D6kiim Emayeler

DoékUm Uzerine uygulanabilen, yiksek genlesme katsayisina sahip
emayelerdir. Astar kat emayesi haricindeki emayeler 740-780 °C’de
pisirilir. Astar kat emayeler ise 830-850 °C’de pigirili. Parcalar
kaln ve agr oldugundan firnda uzun sure pisirilerek camsi hal
alirlar. |zgara, bek kapag ve tencereler Uzerine uygulanan dokim
emayelerde termal sok direnci olmasi gerekir. Yalnizca yas olarak
uygulanirlar. Elektrostatik toz igin halihazirda gelistiriimis bir sistem
mevcut degildir [13].

2.3.8. Majolik Emayeler

Uciincti kat emayelerdir. Ara kat krem veya beyaz renk emaye
Uzerine yalnizca yas olarak uygulanir; toz uygulamasi yoktur.
Kendinden renkli olabilecegi gibi transparan olarak da yapilabilir.
Bu emayede gorsellik 6nemlidir. Sekilli pargalar Gzerine uygulanarak
kaplama kalinligina goére ayni rengin farkll tonlarinin tek ylUzey
Uzerinde gorilebilmesi saglanir. Kahverengi, kirmizi, yesil ve gri
en ¢ok kullanilan renklerdir. Dlstk sicaklik fritleridir ve alkali oksit
miktarlan ylksektir. Uretimi zordur; Uretim parametreleri dogru
ayarlanmadiginda trtintn her partisi farkli renklerde ¢ikabilir. Majolik
soba ve dokium tencereler en ¢ok kullanilan parcalardir [13].

2.3.9. Boyler Emayesi

Sicak su ve su buharna kargi dayanm istenen boyler ve
termosifonlarin su ile temas eden i¢ ylzeylerine uygulanir. Hem yas
hem de toz olarak uygulanabilirler. Kullanilan saclar, diger emayelerin
uygulandigl saclara gére daha kalindir. Boyler, termosifon, banyo
kazani ve su isiticisi baslica kullanim alanlandir [14].

2.3.10. Reaktor/luvo Emayesi

Ukemizde cok yaygin olmasa da dinya genelinde kullanimi
azimsanmayacak kadar fazladir. Ozellikle termik santrallerin isi
degistirici plakalalarinin kaplanmasinda kullanilirlar. Bunun haricinde
bazi kimyasal reaktdr tanklarinin  kaplanmasinda  kullanilirlar.
Stilfurik asit ve su buhar dayanimi mevcuttur. Toz veya yas olarak
uygulanabilirler.[15]

2.3.11. Kendinden Renkli Ust Kat Emayeler
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2.3.4. Pyrolytic ETC Direct Enamels

In addition to exhibiting the properties of ETC direct enamels, they
also have high temperature resistance. They are used to coat the
interiors of kitchen ovens equipped with pyrolysis units. The primer

1. GROUP 2. GROUP 3. GROUP 4. GROUP Na20 B203 SiO2 F
K20 AL203 TiO2 P205 Li20 Bi203 ZrO2 V205 Ca0 Y203 Ce02
MnO BaO CoO MgO CuO SrO NiO ZnO Fe203 Cr203 Sb203
MoO3 is acid-resistant and fired at temperatures 28°C higher than
ETC direct enamels. Due to limited manganese and copper oxide
content, very deep black colors cannot be achieved. Therefore,
they are produced in different colors such as dark smoky gray and
navy blue [11].

2.3.5. Catalytic Enamels

They do not have a glassy surface. They are capable of absorbing
oil. They are used to coat the inner body of the oven and the
rear fan protective covers. The second coat can be applied wet
or powdered. Product quality is directly proportional to the oil
absorption rate. They are available in smoked and brown colors.[8]

2.3.6. . Grilled Enamels

They are used on surfaces in direct contact with flames. They are
used to coat stovetop grates and burner caps. They are resistant to
thermal shock and flame. They can be produced in gloss or matte
black. Due to the limited amount of manganese and copper oxide
they contain, intense black colors are more difficult to achieve. They
can be applied wet or electrostatically powdered.[12]

2.3.7 . Cast Enamel

These enamels have a high coefficient of expansion and can be
applied to castings. Except for the base coat, enamels are fired at
740-780°C. Base coat enamels are fired at 830-850°C. Because
the pieces are thick and heavy, they become vitreous after prolonged
firing in the oven. Cast enamels applied to grills, burner caps, and
pots require thermal shock resistance. They are applied only wet.
There is currently no system developed for electrostatic powder.[13]

2.3.8 . Majolica Enamels

The third layer is enamel. The intermediate layer is applied only
wet over the cream or white enamel; no powder is applied. It can
be either naturally colored or transparent. Visual appeal is crucial
in this enamel. By applying it to shaped pieces, varying shades
of the same color can be seen on a single surface, depending
on the coating thickness. Brown, red, green, and gray are the
most commonly used colors. They are low-temperature frits and
contain high amounts of alkali oxides. Production is difficult, and
if production parameters are not adjusted correctly, each batch of
product can yield different colors. Majolik stoves and cast iron pots
are the most commonly used items [13].

2.3.9. Boiler Enamel

They are applied to the interior surfaces of water-contact boilers
and water heaters where resistance to hot water and steam is
required. They can be applied both wet and powdered. The sheets
used are thicker than those used with other enamels. Their primary
applications are boilers, water heaters, bath boilers, and water
heaters [14].

2.3.10. Reactor/luvo Enamel

While not very common in our country, its use is substantial
worldwide. They are particularly used to coat heat exchanger plates
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in thermal power plants. They are also used to coat some chemical
reactor tanks. They are resistant to sulfuric acid and water vapor.
They can be applied in powder or wet form.[15]

2.3.11. Self-Colored Top Coat Enamels

These enamels can be applied as frits to any desired color without
requiring any pigment. White, cream, pistachio green, blue, navy
blue, black, and mirror-effect enamel frits are examples of self-colored
topcoat enamels. Ovens, pots, bathtubs, and whiteboards are their
primary applications. While all self-colored enamels are applied wet,
cream and white enamels are also applied as powders [9].

2.3.12. Transparent and Semi-Transparent Enamels
Transparent and translucent enamel frits, which do not contain
colored metal oxides, are used. The desired color is achieved
entirely using pigments. Transparent frits are used to create vibrant
colors, while semi-transparent enamels are used for pastel colors.
Ovens and pots are the primary applications [9].

3. Enamel Frits According to Application Method

3.1. Electrostatic Powder Enamels

Approximately 50% of the world’s enamel coatings are coated using
this method. Enamel frits are weighed according to a specific recipe
and ground with silane-group silicone oils to a particle size of d(90)
= 45-50 microns. Silicone oils, chemically known as polymethyl
hydrogen siloxanes, have varying viscosities depending on their
application. During grinding, all ground frit particles are coated
with silicone oil. Depending on the chemical composition of the frit,
these frit particles can be electrically charged. The metal surface
to be bonded is electrically grounded, and the charged powder is
applied to the part using an electrostatic gun. Coating thickness is
determined by the application amount. The coated surface is fired
in an oven to create a vitreous enamel surface. Wastage is virtually
nonexistent with electrostatic powder enamels. Powders that cannot
be coated on the part and spill into the cabinet can be reused.
Surfaces coated with powder enamel have more uniform coating
thickness and higher surface quality than wet enamels. However,
the initial installation cost of the system is high. Furthermore, very
deep and narrow parts cannot be coated with powder enamel.
A Faraday cage is created during electrostatic coating, and it is
difficult for powder particles to reach these deep areas.[16]

Deep pots and coil boilers, in particular, cannot be coated with
electrostatic powder. Among the components coated with
electrostatic powder enamel, oven parts (cooktop, oven body, tray,
grill, etc.) are the most common. Figure 5 shows an example of an
electrostatic powder enamel application.

Figure 5. Electrostatic powder enamel application (Artel
Uzbekistan enamel plant, 2015)

info@tuyider.org

©0@000

Herhangi bir pigment kullanimi gerektirmeksizin istenilen rengi
frit olarak verebilen emayelerdir. Beyaz, krem, fistk yesili, mavi,
lacivert, siyah ve ayna efektli emaye fritleri, kendinden renkli Ust
kat emayelere 6rnek emayelerdir. Finn, tencere, klvet ve yaz
tahtalan baglica kullanim alanlandir. Kendinden renkli tm emayeler
yas olarak uygulansa da krem ve beyaz emayeler toz olarakta
uygulanmaktadirlar [9].

2.3.12. Transparant ve Yari Transparat Emayeler

icerisinde renkli metal oksit icermeyen seffaf ve yan seffaf emaye
fritleri kullanilir. Istenilen renk tamamen pigment kullanilarak yapilr.
Canli renklerin yapilmasinda transparant fritler kullanilirken pastel
renkler igin yarl transparant emayeler kullanimaktadir. Firn ve
tencere baslica kullanim alanlaridir [9].

3. Uygulama Sekline Gére Emaye Fritleri

3.1. Elektrostatik Toz Emayeler

Dinyadaki emaye kaplamalarinin yaklagik % 50 si bu yontemle
kaplanmaktadir. Emaye fritleri belirli bir recete dahilinde tartilip silan
grubu silikon yaglarla birlikte 6gttllerek d(90) = 45-50 mikron tane
boyutuna getirilir. Piyasada polimetil hidrojen siloksan kimyasal ismi
ile kullanilan silikon yaglari, kullanim alanina gore farkli viskozitelere
sahiptir. Oglitme esnasinda 6gitilmis tim frit taneciklerinin etrafi
silikon yag ile kaplanmis olur. Fritin kimyasal icerigine bagl olarak bu
frit tanecikleri elektrikle sarj edilebilir hale getirilimis olur. Uygulanacak
ylzeyin bulundugu metal, elektrikle topraklanarak bir elektrostatik
tabanca ile yUklenmis tozlar parga Uzerine uygulanarak yapistirilir.
Uygulama miktarina bagl olarak kaplama kalinligi belirlenir. Kaplama
yaplimis yUzey, firndan gegcirilerek pisirilerek camsi emaye yUzeyi
elde edilmis olur. Elektrostatik toz emayelerde fire yok denecek
kadar azdir. Par¢a Uzerine kaplanamayan ve kabin i¢erisine dokulen
tozlar tekrar kullanilabilir. Toz emaye ile kaplanan ytzeylerde kaplama
kalinliklar daha homojen ve ylzey kalitesi, yas emayelere gére daha
yUksektir. Fakat sistemin ilk kurulum maliyeti yUksektir. Bunun yani
sira gok derin ve dar pargalar toz emaye sistemi ile kaplanamazlar,
elektrostatik kaplama sirasinda faraday kafesi olusur ve bu derin
bélgelere toz tanecikleri zor ulasir.[16]

Ozellikle derin tencereler, serpantinli boylerler elektrostatik toz
ile kaplanamazlar. Elektrostatik toz emaye ile kaplanan pargalar
arasinda ilk sirayi firn parcalar (set Ustl ocak, finn gévdesi, tepsi,
izgara...) alir. Sekil 5.‘de elektrostatik toz emaye uygulamasina ait
bir drnek gérilmektedir.

Sekil 5. Elektrostatik toz emaye uygulamasi (Artel Ozbekistan
emaye tesisi, 2015)

13



Tovioerel

3.2. Yas Emayeler

Emaye fritlerinin tamami yas y®ntemlerle kaplanabilir. Istenilen
Ozelliklere gore belirli bir recete dahilinde hazirlanmis fritler su ile
birlikte alimina degirmenlerde 6gUutdllr. Frit, suda ylzebilen bir
malzeme olmadigi i¢in ylzdirlicl ve askida tutucu elektrolitlerle
birlikte 6gutllerek bir camur elde edilir. Kullanilacak kaplama
yontemine gére 86gutme tane boyutu, yogunluk ve emayenin kivami,
su ve diger degirmen katkilan ile ayarlanir. Ogitme degirmeni icin
hem degirmenin i¢ astar hem de 6gutme bilyalarinin malzemesi
ayni malzemeden yapilmis olmalidir ki 6gltme sirasinda biri digerini
asindirmasin. Degirmenin icerisinde bulunan bilyalar en az iki farkli
boyutta ve hacimsel olarak degirmenin % 55 ini dolduracak sekilde
konulur. Ornegdin 1450x1450 mm i¢ capa sahip bir degirmen icin
1/3 oraninda 30 mm lik, 1/3 oraninda 40 mm lik ve 1/3 oraninda
50 mm lik bilyalardan toplamda yaklasik 4,5 ton bilya konulur. Bu
degirmende de bir defada iki ton frit sarj edilebilir. Yas emayelerin
toz emayelere gdre avantaj, ilk kurulum maliyetlerinin yUksek
olmamasidir. Dezavantajlar ise 63utme operasyonu ve kurutma
operasyonu vardrr. Ayrica kaplama yapllacak metalin yaginin
alinmasi gereklidir. Elektrostatik toz emayelere kiyasla ylzey kalitesi
ve kaplama kalinligi homojenizasyonu daha diusUktur. Yas emayeler
uygulama sekline gére; daldirma, manuel sprey, elektrostatik sprey,
sivama ve elektroforetik seklinde uygulanmaktadir [9].

3.2.1. Daldirma

En basit yas emaye kaplama yoéntemidir. Ogitilerek kivami
ayarlanan emaye bir tank igerisine doldurulur. Kaplanacak parga,
emaye igerisine daldinlip ¢ikarildiktan sonra fazla emayenin akmasi
icin stzdurtltr ve kurutulup pigirilir. Daldirma yontemi adindan da
anlasllabilecegi gibi Urliniin emaye banyosuna batirlip ¢ikarmasi ile
gerceklesir. Bu ydntemle emaye kaybi ortadan kalkmis olur ancak
akis yonunde izler meydana gelebilir. [17]

Dikkat edilmesi gereken parametre, emayenin kivami ve
yogunlugudur. Pigirildikten sonraki kaplama kalinigini emayenin
kivami  belirler. Kaplama yapilacak parganin  her bdlgesi
kaplanacagindan yalnizca bu sekilde kaplama istenen ylzeyler icin
bu yéntem kullanilir. Daldirma yonteminin kullanildigi en bUyuk pazar,
emaye tencere Uretimidir.

Daldirma yénteminin daldir ve salla (dip and shake) gibi farkl metotlar
vardir. Bu metotta parcalar emaye gamurundan ¢ikarildiktan sonra
farkll yonlerde hareket ettirilir. Bdylelikle istenmeyen kalinlikta emaye
kaplama olmasi engellenir [15]. Sekil 6°de bir yas emaye kaplama
yontemi olan daldirma prosesinin ¢amasir makinesi gévdesinde
kaplama yéntemi gériimektedir. En basit emaye kaplama ydntemi
oldugu sekilden de kolayca anlasilabilmektedir.

Sekil 6. Camasir makinasi
gbvdesinin daldirma
yontemi ile emaye
kaplamasi

(Referans: https://dtcbv.

com/blog/wet-enamel-
application, 2019)
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3.2. Fresh Enamels

All enamel frits can be coated using wet methods. Frits prepared
according to a specific recipe, based on the desired properties, are
ground in alumina mills with water. Because frit is not a material
that floats in water, it is ground with floatation and suspending
electrolytes to form a slurry. Depending on the coating method
used, the grind size, density, and consistency of the enamel are
adjusted with water and other milling additives. For a grinding mill,
both the inner mill lining and the grinding balls must be made of
the same material to prevent one from eroding the other during
grinding. The balls inside the mill are placed in at least two different
sizes, filling 55% of the mill volume. For example, a mill with an
inner diameter of 1450x1450 mm would require one-third 30 mm,
one-third 40 mm, and one-third 50 mm balls, totaling approximately
4.5 tons of balls. This mill can charge two tons of frit at a time. The
advantage of wet enamel over powder enamel is the lower initial
installation costs. Disadvantages include the grinding and drying
process. Additionally, the metal to be coated must be degreased.
Compared to electrostatic powder enamels, surface quality and
coating thickness homogeneity are lower. Wet enamels are applied
using dipping, manual spray, electrostatic spray, coating, and
electrophoretic methods [9].

3.2.1. Dip

It’s the simplest wet enamel coating method. The enamel, ground to
a consistency, is filled into a tank. The piece to be coated is dipped
in and out of the enamel, then drained to remove excess enamel,
dried, and fired. As the name suggests, the dipping method involves
dipping the product into the enamel bath and then removing it. This
method eliminates enamel loss, but it can leave traces along the
flow direction. [17]

The parameters to consider are the consistency and density of the
enamel. The consistency of the enamel determines the coating
thickness after firing. Because every area of the piece to be coated
will be coated, this method is used only for surfaces requiring
this type of coating. The largest market for immersion is enamel
cookware.

The immersion method has various methods, such as dip and
shake. In this method, the parts are moved in different directions
after being removed from the enamel slurry. This prevents the
formation of undesirable enamel thicknesses [15]. Figure 6 shows
the immersion process, a wet enamel coating method, applied to a
washing machine body. It is readily apparent from the figure that this
is the simplest enamel coating method.

Figure 6. Enamel coating
of the washing machine
body by immersion
method

(Reference: https://dtcbv.

com/blog/wet-enamel-
application, 2019)
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3.2.2. Manual Spray

If the part to be coated is not suitable for dipping, and only a single
area is to be coated, the manual spray method is used for coating
parts that show bleed marks during dipping. The consistency of
the enamel paste is higher and the grind fineness is lower than
for dip enamels. Spray guns with 1.0 mm to 1.8 mm tips can be
used, depending on the coating thickness, grind fineness, and the
operator’s hand setting. Figure 7 illustrates manual spray application.

Figure 7. Manual spray
enameling method
application

(Reference: https://
dtc-bv.com/blog/wet-
enamelapplication, 2019)

3.2.3. Electrostatic Spray

In the electrostatic spraying method, the enamel is negatively
charged by applying high voltage, and the surface to be enameled
is positively charged. In this method, enamel passes through a tube
located in the center of the spray gun, while air passes through
the nozzle surrounding the tube at a faster rate than the enamel
flow. It is used to coat surfaces where coating thickness and
surface homogeneity are critical. The grinding fineness is finer than
that of all other wet enamels. This method is particularly used for
coating two coats of single-fired primer enamels. The desired 40-
50 micron homogeneous coating on the surface can be applied
wet using electrostatic spray (ESTA). Figure 8 shows the booth for
electrostatic spray (ESTA) application.

Figure 8. ESTA application cabin
(Reference: https://www.eic-vitreous-
enamel.com/equipmentprocess/
coating/spraying/electrostatic-wet-

enameling.html, 2019)

3.2.4. Plastering

Although similar to the dipping

method, it is used to coat only a

portion of the part to be coated. The

parameters of the enamel sludge are the same as for dipping. The
part is not immersed in the enamel; the enamel is filled into the part,
making contact with all parts, and then the remaining enamel is
poured to coat the surface. Boilers and water heaters are among
the primary sectors where coating is performed using this method.
Figure 9 shows an example of the coating application on a water
heater boiler. Because the goal is to coat only the interior of the water
heater boiler, which is in contact with water, the enamel sludge is
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3.2.2. Manuel Sprey

Kaplama yapllacak parga, daldirma igin uygun degilse, yalnizca
bir bélgesi kaplanacaksa, daldirma esnasinda stzilme izi ¢ikan
parcalarin kaplanmasinda manuel sprey yontemi kullaniimaktadir.
Emaye ¢camurunun kivami daldirma emayelere gbre daha yUksek
ve 8gutme inceligi daha disuktur. Kaplama kalinlidi, 6gutme inceligi
ve uygulama operatérintn el ayarina gére 1,0 mm den 1,8 mm
uca sahip boya tabancalar kullanilabilir. Sekil.7* da manuel sprey
uygulama gdsterilmistir.

Sekil 7. Manuel sprey
emayeleme yontemi
uygulamasi

(Referans: https://
dtc-bv.com/blog/wet-
enamelapplication, 2019)

3.2.3. Elektrostatik Sprey

Elektrostatik spreyleme yonteminde yUksek voltaj uygulanarak
emaye negatif, emaye kaplanacak parca pozitif yUkle yUklenir.
Bu yontemde, kullanilan spreyleme tabancasinin merkezinde
bulunan tlpten emaye gegerken, tipu gevreleyen nozuldan emaye
akisindan daha hizli bir sekilde hava gecmektedir (Gungor, 2015).
Kaplama kalinligi ve ylizey homojenizasyonu 6nemli olan ytzeylerin
kaplanmasinda kullanilir. Ogiitme inceligi, diger yas emayelerin
tamamindan daha incedir. Ozellikle iki kat tek pisiim astar kat
emayelerin kaplanmasinda bu yontem kullanilir. Yizeyde istenen 40-
50 mikron homojen kaplamanin elektrostatik sprey (ESTA) sayesinde
yas olarak kaplanmasi mimkundur. Sekil 7‘de elektrostatik sprey
(ESTA) uygulamasina ait kabin gortimektedir.

Sekil 8. ESTA uygulama kabini
(Referans: https://www.eic-vitreous-
enamel.com/equipmentprocess/
coating/spraying/electrostatic-wet-
enameling.html, 2019)

o

3.2.4. Sivama

Daldirma  ydntemine benzemesine

ragmen kaplanacak parganin yalnizca

bir balimUnGn kaplanmasinda
kullanilir. Emaye camurunun parametreleri, daldirma ile aynidr.
Parca emayeye daldirimaz, emaye parganin icerisine doldurulup
her yere temas ettikten sonra kalan emayenin dokulerek yUzeyin
kaplanmasi saglanir. Bu ydntem kullanilarak kaplama yapilan
sektorlerin basinda boyler ve termosifonlar gelmektedir. Sekil
9'de sivama uygulamasinin termosifon kazani Uzerindeki Ornegi
gorilmektedir. Termosifon kazaninin yalnizca su temasi bulunan
ic kisminin kaplanmasi istendiginden kaplama esnasinda emaye
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gamuru kazan igerisine minimum % 60 i dolduracak sekilde
konulur, kapaklar kapatidktan sonra
bir calkalama makinasinda ¢alkalanarak
emaye camurunun buatin is kisma
temasl saglanrr. Fazla emaye tekrar
dokulerek  stzdurdlir.  Kurutulduktan
sonra finnda pisirilerek camsi kaplama
elde edilmis olur.

Sekil 9. Sivama yontemi ile kaplanmis
bir termosifon kazani uygulamasi

3.2.5. Elektroforetik Kaplama
Elektroforetik  kaplama  yénteminde
fritler, sivi sispansiyon i¢inde kolloidal
halde bulunmaktadir. Bu yontemde, fritler negatif yikle ytklenirler
ve elektrolitik hicrede tasinarak anot olan altlk malzeme Uzerine
birikirler. Su molekdlleri ise pozitif yUkle yuklenerek fritlere ters
ybnde katoda dogru hareket ederler [15]. Dinyada ¢ok kullanilan
bir ydntem degildir. Emaye camurunda kullanilan katkilar diger yas
emaye ¢camurlarina gore farklilik gdstermektedir. Daldirma ydntemine
benzese de kaplanacak parca Uzerine ince bir film seklinde bakir
kaplanarak ve akm verilerek emaye ¢amuru icerisine daldirlir ve
bekleme stresine gdre kaplama kalnigi ayarlanir. Tekrar ylkkama
havuzunda yikanarak kurutulur ve pisirilerek emaye yiizey elde edilir.
Bu ydntemde ilk kurulum maliyeti ylksek ve yiksek elektrik tUketimi
mevcuttur. Kaplama sirasinda akma izi olusmamasi, her bélgede
kaplama kaliniginin yakin olmasi ve ylzey kalitesinin yUksek
olmasindan dolayi ézellikle dokim izgaralarin kaplanmasinda tercih
edilebilen bir ydontemdir. Sekil 10° da elektroforetik emaye kaplama
hatti gosterilmektedir.

Pt ———

Sekil 10. Elektroforetik emaye kaplama hatti (Referans: http://
www.ferrotechniekcolombia.com.co/enamellingtechnology/epd-
electrophoretic-deposition, 2019)
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placed inside the boiler to fill it at least 60%. After the lids are closed,
the enamel sludge is shaken in a shaker
to ensure contact with the entire soot
area. Excess enamel is poured back
in and drained. After drying, the glass-
like coating is achieved by firing it in an
oven.

Figure 9. Application of a water heater
boiler coated with the plastering
method

3.2.5. Electrophoretic Coating

In the electrophoretic coating method,
frits are present in colloidal form in a
liquid suspension. In this method, the frits are negatively charged
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high surface quality. Figure 10 shows an electrophoretic enamel
coating line.

Figure 10. Electrophoretic enamel deposition line
(Reference:http://www.ferrotechniekcolombia.com.co/
enamellingtechnology/epd-electrophoretic-deposition, 2019)
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Fetag Grup’ta Dis Ticaret ve
Is Gelistirmeden Sorumlu
Yonetim Kurulu Uyesi
Tolga Tas ile Roportaj

Interview with Tolga Tas,

Board Member Responsible for

Foreign Trade and Business Development

Fetas Group hakkinda neler séyleyebilirsiniz? Kurulug
hikayesinden kisaca bahsedebilir misiniz?

Fetas Group’un kokleri 1964 yilina dayanmaktadir. Faaliyetine
pik dodkimcil olarak baglayip, 1979 yilinda dokimhanelere
hammadde temin eden bir ticaret firmasi haline gelmistir. 1980-
2000 yillart arasinda ise, ¢ikis noktasi olan dokumculik sektdriine
kumlama hizmeti vermis ve hala faal olan fason kumlama atélyesi
ile de grubumuz blnyesinde bahsi gegen hizmetimiz devam
etmektedir. 2000’li yillara gelindiginde ise, alaninda 6nct ve en
kaliteli markalar ile distribUtorlik anlasmalar yapmaya baslamis ve
Turkiye’nin kendi sektér-Unde lider bir ithalatgi firmasi konumuna
yUkselmistir.

Bulnyemizde yer alan Gg farkli sirketle; basta kumlama malzemeleri
satisi ve kumlama hizmetleri olmak Uzere, vibrasyonlu ylzey islem
sistemlerinde fason hizmet ve sarf malzeme tedariki, su jeti kesim
sarf malzemeleri ve yedek pargalan ile cesitli sanayi kollarina
yonelik teknik hammaddelerin tedarikini gergeklestirmekteyiz.

Paslanmaz gelik bilya, paslanmaz gelik grit, ¢elik bilya, celik grit,
kahverengi, beyaz ve pembe aliminyum oksit, cam kire ve
garnet gibi ylksek performansli ylizey islem Grlnleri sirketimizin
ana uzmanlik alanini olusturmaktadrr. Su jeti kesim sektérinde
ise garnet agindincilarin yani sira, orifis ve odaklama tUpul
(focusing tube) gibi yedek parcalarla da mUsterilerimize kapsamli
¢OzUmler sunmaktayiz. Buna ek olarak, silisyum karbirin g
farkll tipi, potasyum tetraoksalat ve kalsine aliminyum oksit gibi
hammaddelerle; dokum, refrakter, metalurji ve asindirici Uretimi
gibi farkli sektdrlerin ihtiyaglarina cevap vermekteyiz.
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at Fetas Group

What can you tell us about Fetas Group? Could you briefly
mention its founding story?

The roots of Fetas Group date back to 1964. Initially starting
as a cast iron foundry, in 1979 it became a trading company
supplying raw materials to foundries. Between 1980 and 2000, it
provided sandblasting services to the casting sector, where it had
originated, and this service continues today with our still-operating
subcontracted sandblasting workshop within our group. By the
2000s, the company began signing distributorship agreements
with leading and high-quality brands in its field, elevating itself to
the position of a leading importer in its sector in Turkey.

With three different companies under our umbrella, we supply
a wide range of products and services: primarily the sale of
blasting materials and blasting services, subcontracted services
and consumable supplies for vibratory surface finishing systems,
waterjet cutting consumables and spare parts, as well as
technical raw materials for various industrial sectors.

High-performance surface treatment products such as
stainless steel shot and grit, steel shot and grit, brown fused,
white fused, and pink fused aluminum oxide, glass beads, and
garnet constitute the company’s main area of expertise. In the
waterjet cutting sector, in addition to garnet abrasives, we also
provide customers with comprehensive solutions including spare
parts such as orifices and focusing tubes. Furthermore, with
raw materials such as three different types of silicon carbide,
potassium tetraoxalate, and calcined aluminum oxide, we meet
the needs of various sectors including casting, refractories,
metallurgy, and abrasive manufacturing.

https://www.tuyider.org



With over half a century of experience, Fetas Group is not only
a supplier but also your solution partner. With its high-quality
standards, robust inventory, and technical expertise, it serves
industrial enterprises across Turkey. As the distributor of globally
recognized brands in Turkey, Fetas is the trusted address for
long-term partnerships, prioritizing sustainability and customer
satisfaction.

Which part of the surface treatment industry does your
company operate in?

The surface treatment industry covers all techniques and
technologies used to prepare materials such as metal, glass,
wood, stone, plastic, ceramics, and composites — including
cleaning, roughening, polishing, or preparing them for coating.
Sandblasting is at the forefront of these processes. Sandblasting
is indispensable in critical steps such as pre-paint preparation,
rust removal, deburring weld seams, and surface roughening.

As Fetas Group, we not only supply blasting materials but
also operate in vibratory surface finishing and waterjet cutting
technologies. As both a product supplier and service provider,
we offer correct abrasive selection, process optimization, and
technical training support. This enables our customers to increase
production efficiency while reducing material consumption,
energy use, and carbon footprint.

You are a Board Member responsible for Foreign Trade and
Business Development at Fetas Group... A family business
with roots dating back to 1964... You are also the 3rd

generation representative of this family business. What can

info@tuyider.org
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Yarm asr agkin tecrlbesiyle Fetas Group yalnizca bir tedarikgi
degil, ayni zamanda ¢6zUm ortaginizdir. Yiksek kalite standartlari,
gugll stok yapisi ve teknik uzmanh@ ile Tlrkiye genelinde
sanayi kuruluslarina hizmet sunmaktadr. Dinya ¢apinda
taninan markalarin  Turkiye distribGtérligint  Ustlenen Fetas,
sUrdUrUlebilirlik ve mUsteri memnuniyetini esas alarak uzun vadeli
is birliklerinin gtvenilir adresidir.

Firma olarak yiizey islem sektdriiniin hangi kisminda yer
aliyorsunuz?

Ylzey islem sektdrU; metal, cam, ahsap, tas, plastik, seramik ve
kompozit gibi birgok malzemenin yUzeyini istenilen hale getirmek,
temizlemek, pUrizlendirmek, parlatmak veya kaplamaya hazir
héle getirmek icin uygulanan tUm teknik ve teknolojileri kapsar.
Bu islemlerin baginda kumlama gelir. Kumlama; boya 6ncesi
hazirlik, pas giderme, kaynak c¢apaklarnin alinmasi ve ylzey
purtzlendirme gibi kritik adimlarda vazgegilmezdir.

Fetas Group olarak yalnizca kumlama malzemeleri tedarik
etmiyor; vibrasyonlu ylizey islem ve su jeti kesim teknolojilerinde
de faaliyet gosteriyoruz. Hem Urlin tedarikgisi hem de uygulama
hizmet saglayicisi olarak dogru asindirici  segimi, proses
optimizasyonu ve teknik egitim destedi sunuyoruz. Bu sayede
mdusterilerimiz, Uretim verimliliklerini artinrken malzeme tuketimini,
enerji kullanimini ve karbon ayak izini de azaltabiliyor.

Fetas Group’ta Dis Ticaret ve is Gelistirme’den Sorumlu
Yénetim Kurulu Uyesisiniz... Kékenleri 1964’e dayanan
bir aile sirketi... Siz de bu aile sirketinin Ill. kusak
temsilcisisiniz, bu kusak dénisiimui hakkinda neler
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soyleyebilirsiniz?

Evet, Fetas Group’un temelleri 1964 yilina dayaniyor ve ben de
Ucuncu kusak temsilcisi olarak gérev yapiyorum. Alle sirketlerinde
kusak gecisleri her zaman dikkatle ydnetimesi gereken stireclerdir.
Biz bu gecisi, gecmisin degerlerini koruyarak ama ayni zamanda
cagin gereklerine uygun bir vizyon gelistirerek ylrUtmeye
calislyoruz. Gelenekten aldigimiz glicle, yeniligi ve strdirUlebilir
blylmeyi odagmiza aliyoruz.

Turk ylizey islem sektérii son 10 yilda nasil bir
degisim gegirdi?

Son 10 yilda Turk yUzey islem sektdrt ciddi bir ddntstim gegirdi.
Teknolojik altyapi gulgclendi, cevre ve is gUvenligi standartlar
yUkseldi. Eskiden daha manuel ve geleneksel ydntemler
agrriktayken artik otomasyon, sUrdUrUlebilirik  ve  yUksek
hassasiyet 6n planda. Yerli Ureticiler global kaliteyle rekabet
edebilir hale geldi, bu da sektérliin hem ihracat kapasitesini artirdi
hem de katma degerli Uretimi tegvik etti.

Yeni nesil gevre dostu ylizey islem teknolojileri konusunda
calismalariniz var mi?

Yizey islem sektorinde dinyada daha gevreci, daha verimli ve
strddrtlebilir teknolojilere yénelim var. Ulkemizde artk sadece
ucuz degil, kaliteli ve kontrolli malzemelere ydnelme egilimi
artiyor. Biz de bu dénisUmUn bir pargasi olarak musterilerimize
teknik danigmanlikla birlikte farkli sanayi kollarina uygun, yiksek
performansli ylzey islem Urlnleri sunuyoruz.

Turkiye’deki ylizey islem teknolojileri, Avrupa veya Uzak
Dogu (lkeleriyle karsilastinidiginda hangi noktada?

Sanayi ile dogru kurgulanmayan ylzey islem sUregleri hem Uretim
kalitesini hem de GrinU olumsuz etkileyebilir. Oysa dogru malzeme
ve teknikle yapilan ylzey islemleri; bir GrinUn dayanikliiini,
tutunma kabiliyetini ve estetik gérinimuni buytk dlgtde artirr.

Hepimizin de bildigi Uzere, 6zellikle Avrupa’nin strdtrUlebilirlik,
karbon ayak izi ve yesil Uretim konular icin yaptigi ciddi calismalar
var. Biz de bunlan yakindan takip ederek kendi sektérimuize
entegre etmeye galiglyoruz.

Dogru yUzey islem malzemesinin segimi, strdurdlebilir Gretimin
temel adimlarindan biridir. Paslanmaz celik grit, geri kazanilabilirligi
sayesinde aliminyum oks-ide gdére ¢ok daha uzun dmurliddr.
Yapilan farkl uygulamalarda 10-30 kat arasinda émur avantaji
elde edildi. Hatta belirli bir projede bu fark 37 kata kadar ¢ikti.
Bu sayede ayni isi yapmak igin ¢ok daha az malzeme kullanilir,
toz emisyonu ve atk miktan énemli 6lclide azalr. Mal-zeme
tUketimindeki bu dusus, enerji tasarrufu ve nakliye ihtiyacinin
azalmasl gibi ek faydalarla birleserek karbon ayak izini ciddi
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you say about this generational transition?

Yes, the foundations of Fetas Group date back to 1964, and | serve
as its third-generation representative. Generational transitions in
family businesses must always be managed with care. We try to
carry out this transition by preserving the values of the past while
also developing a vision suited to today’s requirements. Drawing
strength from tradition, we focus on innovation and sustainable
growth.

How has the Turkish surface treatment industry changed
over the past 10 years?

Over the past 10 years, the Turkish surface treatment industry
has undergone a significant transformation. Technological
infrastructure  has strengthened, and environmental and
occupational safety standards have risen. While manual and
traditional methods were predominant in the past, automation,
sustainability, and high precision are now at the forefront. Local
producers have become competitive with global quality, which
has increased the industry’s export capacity and encouraged
value-added production.

Do you have any projects related to next-generation
environmentally friendly surface treatment technologies?

Globally, the surface treatment industry is shifting towards
greener, more efficient, and more sustainable technologies. In
Turkey, there is an increasing shift not only toward cost-effective
but also toward high-quality and well-controlled materials. As part
of this transformation, we offer our customers high-performance
surface treatment products tailored to different industries, along
with technical consultancy.

Compared to Europe or Far Eastern countries, where does
Turkey stand in surface treatment technologies?

Surface treatment processes that are not properly designed in
line with industrial needs can negatively affect both production
quality and the final product. However, when performed with
the right material and technique, surface treatments greatly
enhance a product’s durability, adhesion capability, and aesthetic
appearance.

As we all know, Europe in particular is making serious efforts on
sustainability, carbon footprint reduction, and green production.
We closely follow these efforts and try to integrate them into our
sector.

Choosing the right surface treatment material is one of the

fundamental steps of sustainable production. For example,
Stainless steel grit lasts 10 to 30 times longer than traditional
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abrasives, and in certain applications, this difference has reached
up to 37 times. This means that much less material is required
to perform the same job, while dust emissions and waste are
significantly reduced. This reduction in material consumption,
combined with energy savings and reduced transportation
needs, dramatically lowers the carbon footprint. Thus, both
production efficiency and environmental responsibility are
achieved simultaneously.

The industry makes its presence known through domestic
and international fairs... | assume you make strong
business deals there... You must also have a wide range of
customers, right? As a B2B company, which industries do
you serve?

We serve almost every sector where there is industrial production.
Our customer portfolio covers a very wide range—from heavy
industry to precision manufacturing, from metals to composite
materials. The common point in the areas we provide solutions
is meeting the expectations
of high quality, efficiency, and
sustainability.

How do you evaluate the
competitive conditions
in the industry?

As Fetas Group, our roots
go back many years. We
are a pioneering company
that helped establish the
industry. We have customers
from many different sectors.
We also have a specialized
technical team; we don'’t
just sell products—we also
provide our customers with
the necessary training on
correct usage and achieving
maximum efficiency.

Of course, there are other companies in the industry doing similar
work. However, when we consider both the wide range and
quality of our products together with the technical support we
offer, we find no direct equivalent competitor. Here, the service
you provide, along with product variety and quality, is important.
This is why we differentiate ourselves and evolve into a leading
position. That said, we naturally welcome the growth of the
surface treatment industry. Investments in the industry also make

us happy.

How is your compliance process with international
standards such as REACH and RoHS progressing?

For Fetas Group, compliance with inter-national standards
such as REACH and RoHS is not only an obligation but also a
responsibility. In this process, we regularly review our product
port-folio and align our supply chain with these standards. Our
R&D and quality con-trol teams closely monitor compliance
procedures. Delivering products that are both environmentally
friendly and globally compliant is among our top priorities.

What kind of investments do you make in employee training
within the industry?

info@tuyider.org
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oranda kugultdr. Boylece hem Uretim verimliligi hem de cevresel
sorumluluk ayni anda saglanrr.

Yurt ici ve yurt disi fuarlarla kendini gésteren bir sektér...
Burada giclii is anlagsmalan yaptiginizi varsayiyorum...
Saninm cok ¢esitli misteri grubunuz var, degil mi? B2B bir
firma olarak hangi sektérlere hizmet sagliyorsunuz?

Sanayide Uretimin oldugu hemen her sekttre hizmet veriyoruz.
MUsteri portfdylimiz, adir sanayiden hassas imalata, metalden
kompozit malzemelere kadar ¢ok genis bir yelpazeyi kapsiyor.
C6zim sundugumuz alanlarda ortak nokta; yUksek kalite,
verimlilik ve strdurdlebilirlik beklentilerinin karsilanmasidir.

Sektdrdeki rekabet kosullarini nasil degerlendiriyorsunuz?

Fetas Group olarak kdklerimiz ¢ok eskilere dayaniyor. Sektort
kuran, Oncl bir kurulusuz. Bircok sektdrden musterilerimiz
bulunmakta. Alaninda uzman bir teknik ekibimiz var; sadece
Urdn satmiyor, Urdndn dogru
kullanmi ve  maksimum
verim alnmasl  hususunda
da mdugterilerimize  gerekli
egitimleri veriyoruz.

Elbette sektdrde bu isi yapan
bagka firmalar da var. Ancak
satisini - yaptigimiz  driinlerin
tamamini ve teknik destegimizi
bir bUtln olarak degerlendir-
digimizde, tam olarak denk
oldugumuz  bir  rakibimiz
bulunmuyor. Burada sattiginiz
Uriin - gesitliligi ve kalitesiyle
birlkte sundugunuz hizmet
de onemli. Bu sebeple
ayriglyor ve dncl konumuna
evriliyoruz. Diger turli elbette
ylzey islem  sektodrlndn
blyUmesini isteriz. Sektdre
yatinm yapilmasi bizi de mutlu eder.

Atik yénetimi ve gevre diizenlemeleri agisindan ne gibi
o6nlemler aliyorsunuz?

Biraz dnce de bahsettigim gibi firmamiz, strdurdlebilirlik ve gevre
dostu Uretim konusundaki kararlii@ini, kullandidi malzemelerin
omru ile de ortaya koyuyor. Paslanmaz ¢elik grit ve bilya gibi uzun
Omurld kumlama malzemeleri, makine iginde daha uzun sure
kullanilabildigi icin daha az malzeme tUk-etimi sagliyor. Bu da
zin-cirleme olarak enerji tasarrufu saglar ve genel olarak karbon
ayak izinin azalmasina katkida bulunur. Bu sayede hem Uretim
verimliligimizi artinyor hem de ¢evresel sor-umlulugumuzu yerine
getiriyoruz.

REACH ve RoHS gibi uluslararasi standartlara uyum
suireciniz nasil ilerliyor?

REACH ve RoHS gibi uluslararasi standartlara uyum, Fetas Group
icin yalnizca bir zorunluluk degil, ayni zamanda bir sorumluluk.
Bu sUregte Urln portféydmtizl dizenli olarak gdzden gegiriyor,
tedarik zincirimizi bu standartlara uygun héle getiriyoruz. Ar-Ge
ve kalite kontrol ekiplerimiz, uyum sureclerini titizlikle takip ediyor.
MUsterilerimize hem gevreye duyarl hem de global standartlara
uygun Urtnler sunmak énceliklerimiz arasinda.

23



ETUYIDERG )
repintaj | ntwien

Sektorde galisanlarin egitimi icin ne gibi yatinmlar
yapiyorsunuz?

Fetas Group olarak galisanlarimizin slrekli gelisimine blyUk dnem
veriyoruz. Teknik egitimler, is saghgi ve gtvenligi programlari, Grin
uygulama atdlyeleri ve yurtdigi egitim destekleriyle ekiplerimizi
guclendiriyoruz. Ayrica dijitallesme ve surdurUlebilirlik gibi giincel
konularda da periyodik egitimler dUzenliyoruz. Hedefimiz,
sadece nitelikli degil, ayni zamanda vizyon sahibi bir ekip yapisi
olusturmak.

Yuzey islem alaninda nitelikli is gtiicti bulmakta zorlaniyor
musunuz?

Ylzey igslem sektorl, teknik bilgi ve tecribe gerektiren Gzel
bir alan oldugu ic¢in nitelikli is gict bulmak zaman zaman zor
olabiliyor. Ancak biz bu durumu bir firsata cevirerek kendi i¢
egitim programlarmizi olusturduk. Genc yetenekleri sektbre
kazandirmak, onlar yetistirmek ve uzun vadeli bir is birligi kurmak
bizim igin cok kiymetli. Universiteler ve meslek okullanyla is
birliklerimizi de bu kapsamda artinyoruz.

Firmanizin Ar-Ge calismalan var mi? Yeni
teknolojilere yonelik projeleriniz neler?

Ar-Ge, Fetas Group’un en oOncelikli
alanlarindan  biridir. Kendi  bunye-
mizde kurdugumuz laboratuvar
sayesinde yalnizca yurt disindan
temin ettigimiz  GrUnleri  degil,
ayni zamanda sahadaki &zel
ihtiyaglara ~ gdére  gelistirilen
¢OzUmleri de test ediyoruz.

Alaninda uzman teknik
ekibimizle UrUn performanslarini
degerlendiriyor, musterilerimize
en uygun ve guvenilir ¢ézUmleri
sunmak igin surekli galisiyoruz.
Yeni teknolojilere acgik, ¢bzim
odakll ve vyenilik¢i bir Ar-Ge
yaklasimini benimsiyoruz.

Oniimiizdeki 5 yil iginde Tiirk ylizey
islem sektérini nerede goriiyorsunuz?

Aglkgasl sansl  bir sektdr iginde oldugumuzu
dustntyorum. Diger imalat sektorlerine gdre, bizler hizmet
verdigimiz her sektérde UrUnlerimizle ya tamamlayici ya da
Uretimin ara ama 6nemli bir pargasi olarak daima variz ve olmaya
da devam edecegiz. Dolayisiyla sanayinin bize ihtiyaci var.

Ozetle diyebiliim ki énimiizdeki yillarda da hizmet verdigimiz
sektorlerde Uretim arttikga biz de sektdr olarak blylmeye devam
edecegiz. CUnkl birgok endustriyel sektdrde oldugumuzdan
dolayi, duran ya da yavaglayan her sektdrin mutlaka bir alternatif
lokomotifi bulunmakta. Bizim de ylzey islem sektorl olarak
sansimiz tam olarak bu firsatta yer aliyor.

Fetas olarak 2025 yilina nasil basladiniz? 2025 yili ve
sonrasi i¢in 6ngorileriniz ve beklentileriniz nedir?

Biz kurumsallasma yolunda hedefi olan bir firmayiz. Dolayisiyla

danismanlarmizla, hizmet aldiklarnmizla birlikte arastiryor, veri
topluyor ve analiz ediyoruz. Degerlendirmelerimiz ve 6ngorulerimiz
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At Fetas Group, we place great importance on the continuous
development of our employees. We strengthen our teams through
technical training, occupational health and safety programs,
product application workshops, and international training
support. In addition, we regularly organize training sessions on
current topics such as digitalization and sustainability. Our goal is
to build a team that is not only highly qualified but also visionary.

Do you face challenges in finding qualified labor in the
surface treatment field?

Since the surface treatment sector is a specialized field requiring
technical knowledge and experience, finding qualified labor can
sometimes be challenging. However, we have turned this into an
opportunity by establishing our own internal training programs.
Bringing young talent into the sector, training them, and building
long-term cooperation is very valuable to us. In this regard, we
also increase our collaborations with universities and vocational
schools.

Does your company carry out R&D studies? What
projects do you have for new technologies?

R&D is one of the top priorities for Fetas

Group. Thanks to the laboratory we

established in-house, we not only

test products sourced from abroad

but also develop solutions

tailored to specific needs in the
field.

With our team of technical
experts, we evaluate
product performance and
continuously work to offer

the most suitable and reliable
solutions to our customers.

We adopt an innovative,

7 solution-oriented R&D approach
that is open to new technologies.

Where do you see the Turkish
surface treatment sector in the next
5 years?

Frankly, | believe we are in a fortunate sector.
Compared to other manufacturing industries, in every sector we
serve, our products are either complementary or an integral part
of the production process, and this will continue. In other words,
the industry needs us.

To sum up, as long as production grows in the industries we
serve, we will continue to grow as a sector as well. Since we are
involved in many industrial sectors, every stagnating or slowing
area naturally has an alternative growth driver — and this is
precisely where the surface treatment industry finds its strength.

How did Fetas start 2025? What are your forecasts and
expectations for 2025 and beyond?

We are a company with a clear goal of institutionalization.
Therefore, we conduct research, collect data, and analyze
results together with our consultants and service providers.
Our assessments and forecasts are shaped accordingly. In
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light of this data, | can say that 2025 will be a year of balanced
commercial activity for us. Many companies like ours are in a
similar position. Since nearly 90% of our products are imported
inputs, we purchase them in foreign currency. As a result, we
are constantly exposed to exchange rate risk. This risk is always
a factor preventing us from taking a wrong step. Our sector
operates entirely in connection with the manufacturing industry.

In short, everything is interconnected; any negative impact in
one area directly affects us. To overcome this process, access to
credit must be facilitated. However, once accessed, the cost of
using credit is very high. Therefore, moving forward with balanced
stability will be essential.

How is Fetas Group preparing for the upcoming period?
What are your investments and goals?

Fetas Group has a flexible working structure. We have two
main lines of business. The first is surface preparation in the
surface treatment sector through blasting processes and
vibration management for metals. We provide these services as
subcontractors. The second is supplying products to companies
that perform these processes in-house and supporting them
technically to achieve the best results with application examples.

Our pioneering approach in the sector, our constant pursuit of
innovation, and our expertise in surface applications of niche
products differentiate us from other companies. Being both a
practitioner and a supplier helps us ensure the right product is
used in the right place.

Our sector is very specialized and complex in its nature.
Therefore, together with our colleagues, we are committed to
lifelong learning and teaching. We continuously train our staff in
blasting.

In addition, we have building investments. Our current location
is in the Istanbul Tuzla Organized Industrial Zone (ITOSB). We
have begun the construction of a new factory in Gebze. Our next
plan is to build our Aegean Regional Office on our land in izmir
Kemalpasa OlIZ.

We will also have new distributorship agreements. We are taking
important steps toward institutionalization. With the investments
we initiated this year, we aim to carry out our business plans in
the best possible way. We are experiencing a difficult year, and
perhaps even more difficult years may lie ahead. Of course,
predicting this is not easy, but we will continue striving to serve
the industry.

Any final comments or thoughts you would like to share?

I would like to thank TUYIDER and the TUYIDERGI family for this
enjoyable interview. | would also like to extend my greetings to the
readers and the surface treatment industry.

Our late founder, my grandfather Mr. Fuat Tas, inspired us with
his motto: “What hasn’t been done must be done.” Following
this path, our mission will always be to bring new technological
products to the sector and deliver top-level service.

info@tuyider.org
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de bdyle sekilleniyor. Bu veriler isiginda 2025 yili bizim agimizdan
dengeli bir ticari faaliyet yili olacak diyebiliim. Bizim gibi birgok
firma da aslinda ayni durumda. Neredeyse ylzde 90’1 ithal girdi
olan Urlnlerimizi déviz cinsinden satin aliyoruz. Bu ylzden stirekli
kur riski ile karsl karsiyayiz. Dolayisiyla bu kur riski, yanlis adim
atmamizi engelleyen bir unsur olarak surekli 6ntimtizde durmakta.
Sektoérimiiz tamamen imalat sektdriine bagl calisiyor.

Kisacasi, her sey birbirine bagl, bir butln; oradaki olumsuz
etkilenmeler dogrudan bize de etki ediyor. Bu sureci atlatmak igin
krediye erisimin kolaylastinimasi gerekiyor. Krediye ulasildiginda
ise kullanmanin maliyetleri gok yiksek. Bu sebeple dengeli
istikrarla ilerlemek dnemli olacaktir.

Fetas Group, 6niimiizdeki déneme nasil bir hazirlik yapiyor?
Yatinmlariniz, hedefleriniz neler?

Fetas Group esnek calisma yapisina sahip. iki ana isimiz var. Bir
tanesi; yUzey islem sektdrinde metallere kumlama islemleri ve
vibrasyon yonetimi ile ylizey hazirlama. Bu islemleri fason hizmet
seklinde yapiyoruz. ikincisi ise; ayni islemleri kendi blnyesinde
yapan firmalara UrUnlerini tedarik etmek ve uygulama érnekleriyle
en iyi sonuclari alabilmeleri adina teknik anlamda destek vermek.

Sektorde dncd olan, daima yenilikleri takip eden dzelligimiz ve 6zel
nis Urtnlerin yUzey uygulamalari ile diger firmalardan ayrisiyoruz.
Uygulamaci ve Urun tedarikgisi olusumuz, dogru Urdndn dogru
yerde kullaniimasi konusunda bize yardimci oluyor.

Oncelikle sektdrimiiz kendi alaninda cok &zel ve kompleks
bir yapiya sahip. Dolayisiyla, is arkadaglanmizla hayat boyu
6grenme ve &gretme konusunda galismalar yapiyoruz. Kumlama
konusunda ¢alisanlarimiza surekli egitimler veriyoruz.

Bununla birlikte, bina yatnmlarnmiz var. Mevcut yerimiz istanbul
Tuzla Organize Sanayi Bolgesi (ITOSB) igerisinde yer aliyor.
Gebze’de yeni bir fabrika insaatimiz basladi. Bir sonraki planmizda
ise izmir Kemalpaga OSB’deki arsamiza Ege Bolge Temsilciligi
binamizi yapmak var.

Yeni distribltorlik anlagsmalarmiz olacak. Kurumsallasma adina
Onemli adimlar atiyoruz. Bu yil iginde baslattigmiz yatinmlarla
is planlanmizi en iyi sekilde sUrdlrmeyi hedef-liyoruz. Zor bir
yll geciriyoruz. Belki daha da zor vyillar olabilir. Butin bunlar
Ongdrmek tabii ki zor ama sektdre hizmet etmeye calisacagiz.

Eklemek istediginiz yorum ve diisiinceleriniz?

Keyifli stylesi icin TUYIDER ve TUYIDERGI ailesine tesekkiir
ederim. Ayrica okuyuculara ve ylzey islem sektérine de bu
vesileyle selamlarimi iletmek isterim.

Bugunlere gelmemizde bize énclilik eden kurucumuz, rahmetli
dedem Sn. Fuat Tas'in “Yapimayanlar yapilmal” mottosu ile
¢ikmig oldugumuz yolda, sektdre yeni teknolojik Grdinler ve daima
Ust dizey hizmet sunmak hedefimiz olacak.
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Kataforez Kaplama Siireci ve
Kimyasal Etkilesimler: Bilegenlerin
Rolil, Reaksiyonlar ve Redresorun Etkisi

The Cathodic Electrodeposition Coating Process
and Chemical Interactions: Roles of Components,
Reactions, and the Effect of the Rectifier

Cihad AYDIN

Karakaya 86, Uretim Mudir(i
Karakaya 86, Production Manager

Ozet

Kataforez kaplama, otomotiv, elektronik ve ingaat sektor-
lerinde yaygin olarak kullanilan elektroforetik kaplama
teknolojisidir. Bu sureg, c¢Ozeltideki yUklh bilesenlerin
elektriksel alan altinda metal yUzeylere dogru hareket
etmelerini saglar ve bdylece ylzeyde koruyucu bir kaplama
tabakasinin olusmasina olanak tanir. Bu makalede, kataforez
kaplama strecinde kullanilan kimyasallarin  etkilesimleri,
redresérun roll, elektroforez slrecinin nasil isledigi ve bu
etkilesimlerin kaplama kalitesine olan etkileri adm adim
aciklanacakti. Ayrica kimyasal bilesenlerin  olusturdugu
reaksiyonlar, kaplama kalitesini etkileyen faktérler ve
redresorin katkilar detayl bir sekilde ele alinacaktr.

1. Kataforez Kaplama Siireci: Temel Kavramlar

Kataforez kaplama, elektroforez islemine dayali bir teknolojidir.
Bu islemde, ¢dzeltide bulunan pigmentler, regineler ve katki
maddeleri elektriksel alan altinda metal ylzeylere dogru
yonlendirilir ve burada kimyasal baglar olusturulur. Kaplama
sUreci U¢ ana asamadan olusur:

e Dispersiyon Asamasi: Pigmentler, regineler ve katki
maddeleri suya dayall bir ¢bzeltide homojen bir sekilde
dagilir.

* Kimyasal Etkilesimler ve lyonizasyon: Recineler nétralize
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Abstract

Cathodic electrodeposition (CED) coating is an electrop-
horetic coating technology widely used in the automotive,
electronics, and construction industries. This process
enables charged components in the solution to migrate
toward metal surfaces under an electric field, thereby
forming a protective coating layer. This article explains step
by step the interactions of the chemicals used in the CED
process, the role of the rectifier, how the electrophoresis
process works, and the effects of these interactions on
coating quality. In addition, the chemical reactions of the
components, the factors affecting coating quality, and the
contributions of the rectifier are discussed in detail.

1. The CED Coating Process: Basic Concepts

CED coating is based on the electrophoresis process. In
this process, pigments, resins, and additives in the solution
are directed toward the metal surface under an electric
field, where they form chemical bonds. The coating process
consists of three main stages:

e Dispersion Stage: Pigments, resins, and additives are
uniformly dispersed in a water-based solution.

e Chemical Interactions and lonization: Resins are neutral-
ized and ionized, increasing the concentration of chemical
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components in the solution.

e Flectrophoresis Stage: Charged components migrate
under the electric field and form chemical bonds on the
surface. The quality of the coating depends on the solution’s
pH, the chemical components used, and the regulation of
the electric field.

2. Roles and Interactions of Chemical Components
2.1. Pigments and Dispersing Agents

Pigments control the color and surface properties of CED
coatings. Commonly used pigments include carbon black,
iron oxide, and titanium dioxide. These pigments are
stabilized with dispersing agents (such as phosphate esters
and polyethylene glycols) to prevent agglomeration during
electrophoresis.

Reaction:

Pigments (negatively charged) + Electric Field » Surface
(positive pole)

Comment: Proper dispersion of pigments enhances the

aesthetic quality and color consistency of the coating.
2.2. Resins and Butyl Phenoxy
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edilir ve iyonize olur, ¢dzeltinin kimyasal bilesenlerinin kon-
santrasyonu artirilir.

¢ Elektroforez Asamasi: YUKIU bilesenler elektriksel alan
altinda hareket eder ve ylzeyde kimyasal baglar olusturur.
Kaplamanin kalitesi; ¢dzeltinin pH’1, kullanilan kimyasal
bilesenler ve elektriksel alanin dizenine bagldrr.

2. Kimyasal Bilesenlerin Rolii ve Etkilegimleri

2.1. Pigmentler ve Dispersiyon Ajanlari

Pigmentler, kataforez kaplamasinda renk ve yizey 6zelliklerini
kontrol eden bilesenlerdir. Ornedin karbon siyahi, demir oksit
ve titanyum dioksit gibi pigmentler kullanilir. Bu pigmentler,
dispersiyon ajanlari (fosfat esterleri, polietilen glikoller gibi)
ile stabilize edilir ve elektroforez sirasinda topaklanmalarin
onlenmesi saglanr.

¢ Reaksiyon:

Pigmentler (negatif yUklld) + Elektrik Alani » YUzey (pozitif
kutup)

Yorum: Pigmentlerin dlizgun sekilde dagiimasi, kaplamanin
estetik kalitesini ve renk tutarliigini artirir.
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2.2. Regineler ve Butil Fenoksi

Recineler, kaplamanin baglayici 6zelliklerini saglar. Epoksi
ve akrilik regineler ¢ozeltinin pH’ina bagl olarak iyonize olur
ve ¢ozeltideki kimyasal bilesenlerin yogunlugunu artirr. Butil
fenoksi gibi stabilizatérler, ¢dzeltinin akiskanlgini artirarak
pH dengesini korur ve gapraz baglar olusturarak kaplamanin
dayanikliigini artirr.

Reaksiyon (Epoksi Reginesi Nétralizasyonu):

Epoksi Recinesi (R-OH) + Asidik Notralizasyon (HA) »
Epoksi Amonyum Tuzlan (R-OH-A) + H=20

Yorum: Regcineler kaplamanin baglayici 6zelliklerini guclen-
dirirken, stabilizatorlerin kullanimi kaplamanin daha homojen
ve dayanikli olmasini saglar.

3. Redresoériin Rolii ve Etkisi
3.1. Redresériin Temel islevi

Redresor, elektroforez kaplama surecinde kritik bir rol oynar.
Elektrik akimini dogru bir sekilde dlzenleyerek ¢ozeltinin
yUkIU bilesenlerinin hareketini saglar. Genellikle dogru akm
(DC) saglayan redrestr, cozeltideki yUkli parcaciklarin
yUzeye dizgun bir sekilde yerlesmesini mimkun kilar.

3.2. Redresoériin Kimyasal Reaksiyonlara Etkisi

Redresdr, gozeltideki yUklU pargaciklarin dogru hareketini
saglayarak elektroforez strecinin temelini olusturur. Elektrik
akiminin verimliligi, ¢dzeltideki iyonlar ve yUkler arasindaki
etkilesimleri etkiler; bu da kaplamanin dayanikliigini ve
kalitesini dogrudan belirler.

3.3. Redresoér ve pH Etkisi

Redresdr, cozeltideki pH’I kontrol ederek kaplamanin
kalitesini artinr. pH degeri ¢cok yUksek veya dusuk oldugunda
pigmentlerin ve reginelerin iyonizasyonu bozulur ve kaplama
kalitesi dUser. Redresorin dogru akim saglamasi, pH'’i stabil
tutarak kaplamanin saglamhgini artirir.

Yorum: Redresorin etkisi, kaplamanin homojenligi, dayan-
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Resins provide the binding properties of the coating. Epoxy
and acrylic resins ionize depending on the solution’s pH,
increasing the concentration of chemical components.
Stabilizers such as butyl phenoxy improve fluidity, maintain
pH balance, and form crosslinks that enhance coating
durability.

Reaction (Epoxy Resin Neutralization):

Epoxy Resin (R-OH) + Acidic Neutralization (HA) » Epoxy
Ammonium Salts (R-OH-A) + H20

Comment: Resins strengthen the binding properties of the
coating, while stabilizers ensure a more homogeneous and
durable layer.

3. The Role and Effect of the Rectifier

The rectifier plays a critical role in the CED coating process.
By properly regulating the electric current, it ensures the
movement of charged components in the solution. The
rectifier usually supplies direct current (DC), which allows
charged particles to be deposited evenly on the surface.

3.1. Basic Function of the Rectifier

The rectifier regulates the electric current, ensuring the
proper movement of pigment and resin molecules. This
improves coating uniformity and durability. Depending on
the intensity of the electric field, ionic charges in the solution
are controlled, ensuring proper distribution of the coating.

3.2. Effect on Chemical Reactions

By directing the movement of charged particles, the rectifier
forms the basis of the electrophoresis process. The efficiency
of the electric current affects the interactions between ions
and charges in the solution, directly influencing coating
durability and quality.

3.3. Effect on pH

The rectifier helps control the pH of the solution, improving
coating quality. If the pH is too high or too low, the ionization
of pigments and resins is disrupted, leading to poor-quality
coatings. By supplying stable DC, the rectifier helps maintain
stable pH, thereby enhancing coating integrity.
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Comment: The rectifier’s effect is critical for the uniformity,
durability, and smoothness of the coating surface.
4. Chemical Reactions and Equations

4.1. Epoxy Resin Neutralization and lonization

Epoxy resins are generally neutralized in an acidic envir-
onment, enabling them to ionize. This reaction enhances
their mobility during electrophoresis.

Reaction:

Epoxy Resin (R-OH) + Acidic Neutralization (HA) » Epoxy
Ammonium Salts (R-OH-A) + H20

4.2. Pigment Dispersion and Electrophoretic Migration

Pigments are stabilized with dispersing agents to ensure
homogeneous distribution in the solution. During electrop-
horesis, pigments are drawn to the surface depending on
ionic charges, with regionally variable deposition.

Reaction:

Pigments (negatively charged) + Electric Field » Surface
(positive pole)

4.3. Role of Dispersing Agents

Dispersing agents ensure proper pigment dispersion in the
solution. Agents such as phosphate esters and polyethylene
glycols prevent pigment agglomeration and support proper
migration during electrophoresis.

Reaction:
Pigment + Dispersing Agent B Stabilized Pigment
5. Results and Factors Affecting Coating Quality

In the CED coating process, the solution’s pH, the
properties of the chemical components used, and the role
of the rectifier are critical factors determining coating quality.
The rectifier ensures proper movement of particles during
electrophoresis and enhances coating homogeneity. In
addition, stable pH and regulated ionic charges are essential
parameters influencing durability.

Comment: To optimize coating quality, these factors must be

carefully controlled. The role of the rectifier and pH regulation
are decisive in obtaining a high-quality and durable coating.

Referanslar | References
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kG ve ylzey dizgunlugd agisindan kritik Gneme sahiptir.

4. Kimyasal Reaksiyonlar ve Denklemler
4.1, Epoksi Recinesi Nétralizasyonu ve iyonizasyonu

Epoksi recineleri genellikle asidik bir ortamda nétralize edilir
ve bu, onlarin iyonize olmasini saglar. Boylece elektroforez
sirasinda daha etkin bir sekilde hareket ederler.

* Reaksiyon:

Epoksi Recinesi (R-OH) + Asidik Notralizasyon (HA) »
Epoksi Amonyum Tuzlarn (R-OH-A) + H20

4.2. Pigmentlerin Dagihmi ve Elektroforez Gekimi

Pigmentler dispersiyon ajanlar ile stabil hale getirilir ve
¢cozeltide homojen bir dagiim saglanir. Elektroforez sirasinda
pigmentler, ¢ozeltinin iyonik yUklerine bagll olarak ylzeye
cekilir.

* Reaksiyon:

Pigmentler (negatif yUklld) + Elektrik Alani » YUzey (pozitif
kutup)

4.3. Dispersiyon Ajanlarinin Roll

Dispersiyon ajanlar pigmentlerin dtizgln bir sekilde ¢ozeltide
dagiimasini sagdlar. Fosfat esterleri ve polietilen glikoller gibi
dispersiyon ajanlari, pigmentlerin topaklanmasini engeller ve
elektroforez sirasinda dizgln hareket etmelerine yardmci
olur.

¢ Reaksiyon:
Pigment + Dispersiyon Ajani B Stabilize Pigment
5. Sonuglar ve Kaplama Kalitesine Etkileyen Faktorler

Kataforez kaplama surecinde ¢dzeltinin pH’I, kullanilan
kimyasal bilesenlerin  6zellikleri ve redresorin  etkisi
kaplamanin kalitesini belirleyen kritik faktorlerdir. Redresdr,
elektroforez sirasinda pargalarin dizgin bir sekilde hareket
etmesini saglar ve kaplamanin homojenligini artinr. Ayrica
pH’In stabil tutulmasi ve iyonik yudklerin dizenlenmesi,
kaplamanin dayanikliigini etkileyen énemli parametrelerdir.

Yorum: Kaplama kalitesini optimize etmek igin bu faktdrlerin
dikkatle kontrol ediimesi gerekmektedir. Redresérun roll ve
pH kontrolU, kaliteli ve dayanikli bir kaplama elde edilmesinde
belirleyici unsurlardir.

1. Zhang, X, et al. (2020). Electrophoretic Deposition of Coatings and Their Applications in Industry. Surface and Coatings Technology, 401, 126257. 2. Lee, S., et al. (2018). The Effect of

Resin Type and pH on Electrophoretic Deposition of Paints. Journal of Coatings Technology and Research, 15(6), 1327-1335. 3. Yang, J., et al. (2019). Pigment Dispersion and Its Effect on

Coating Quality in Electrocoating. Journal of Industrial Chemistry, 56(4), 1122-1130. 4. Giltekin, A., et al. (2021). Electrophoretic Deposition Mechanisms and the Role of Electric Field in Coating

Homogeneity. Electrochimica Acta, 370, 137473. 5. Chen, L., et al. (2019). The Impact of pH Control on Electrocoating Process and Film Properties. Progress in Organic Coatings, 128, 51-57.
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Uzun 6marld beyaz esya ve kigik ev aletlerinin tasarlanip
Uretildigi  dayanikl  tGketim  Grlnleri  sektortinde, yUzey
teknolojileri; Grtn performansini artirmak, maliyetleri op-
timize etmek ve rekabet avantaji saglamak amaciyla Ar-Ge
suUreclerinde stratejik bir 6ncelik haline gelmistir. TUketici
beklentilerinin giderek daha fazla c¢esitlendigi glinimuzde,
Urdnlerde dayaniklilik, estetik, fonksiyonellik ve strdurdlebilirlik
gibi kriterleri karsilayacak yUzey ¢cozimleri, Urin gelistirme
dongustnde dncelikli Ar-Ge faaliyet alanlarindandir.

Korozyon direnci, gizime 6nleyici kaplamalar, kolay temiz-
lenebilir ylzeyler ve antibakteriyel dzellikler gibi fonksiyonel
ihtiyaclar; yUzey teknolojilerinin malzeme muhendisligiyle
entegre bigcimde gelistirilmesini zorunlu kilmaktadir. Ayrica
kullanici deneyimini iyilestiren mat, parlak veya dokulu
yUzey alternatifleri; Urlnin alglanan kalitesine ve marka
degerine dogrudan katki sunmaktadir. Bununla birlikte,
enerji verimliligini destekleyen 1si yalitimli kaplamalar ve gevre
dostu Uretim sureglerine olanak taniyan VOC (ugucu organik
bilesik) icermeyen kaplama sistemleri de sUrdurtlebilirlik
hedefleriyle dogrudan iligkilidir.

Korozyon, metallerin gevresel etkenler (oksijen, nem,
kimyasal maddeler vb.) ile reaksiyona girerek zamanla boz-
ulmasi ve iglevini yitirmesi strecidir. Ozellikle uzun &murli
beyaz esya ve klgUk ev aletlerinin kullanim dmrind etkileyen
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in White Goods: Aesthetics,

Durability, and Sustainability

In the durable consumer goods sector, where long-lasting
white goods and small household appliances are designed
and produced, surface technologies have become a
strategic priority in R&D processes. They aim to enhance
product performance, optimize costs, and gain a competitive
edge. In today’s market, where consumer expectations
are increasingly diverse, surface solutions that address
durability, aesthetics, functionality, and sustainability are key
areas of R&D focus in the product development cycle.

Functional requirements such as corrosion resistance,
scratch-resistant  coatings,  easy-to-clean  surfaces,
and antibacterial properties necessitate the integrated
development of surface technologies with materials
engineering. Furthermore, surface alternatives like matte,
glossy, or textured finishes—enhancing user experience—
directly contribute to perceived product quality and brand
value. Additionally, heat-insulated coatings that support
energy efficiency and coating systems with VOC (volatile
organic compounds) free, which enable environmentally
friendly production processes, are closely aligned with our
sustainability goals.

Corrosion is the process where metals deteriorate over
time and lose their functionality due to reactions with
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environmental factors (oxygen, humidity, chemicals, etc.). It
is a critical factor that affects the lifespan of white goods
and small appliances, leading to economic losses. Thus,
surface coatings that provide corrosion resistance have
become a key focus area of R&D. These coatings form
a protective barrier by isolating the metal surface from
environmental exposure, thereby enhancing resistance to
chemicals, salty water, detergents, and heat. Corrosion-
resistant coatings can be classified as nano-coatings that
provide molecular-level protection, environmentally friendly
sol-gel based hybrid coatings containing organic and
inorganic components, plasma-modified surfaces, and
coatings free of harmful solvents and heavy metals. In line
with environmental regulations and sustainability targets,
R&D efforts in recent years have increasingly focused on
developing coating systems free of VOCs, PFAS (per- and
polyfluoroalkyl substances), and especially Cré* (hexavalent
chromium).

In the durable consumer goods sector, aesthetic value plays
as significant a role as product performance in influencing
consumer preferences. The visual and tactile characteristics
of surfaces—such as color, texture, gloss, matte finish, and
uniformity—are critical surface engineering elements that
impact not only the product’s appearance but also user
experience, brand perception, and market positioning.
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ve ekonomik kayiplara neden olan kritik bir faktérddr. Bu
nedenle, korozyon direnci saglayan ylzey kaplamalari, Ar-Ge
faaliyetlerinin odak noktalarindan biri olarak dne gikmaktadir.
Korozyon direncini artirmaya yonelik ylzey kaplamalari;
metal yUzeyin gevre ile temasini keserek koruyucu bariyer
olusturmaktadir. Kimyasallara, tuzlu suya, deterjanlara veya
sicakliga karsi dayanikliig artirmaktadir. Korozyon direncine
sahip kaplamalar;; molekller dizeyde ylzey koruma
saglayan nano-kaplamalar, organik ve inorganik bilesenler
iceren gevre dostu sol-gel tabanl hibrit kaplamalar, plazma
ile yizey modifikasyonu yapilan yUzeyler ve zararl ¢ozuiculer
ve agdir metal icermeyen kaplamalar olarak siniflandirabiliriz.
Cevresel regllasyonlara uyum ve strdUrdlebilirlik hedefleri
dogrultusunda; VOC (ugucu organik bilesikler), PFAS
(perfloroalkil maddeler) ve 6zellikle Cré+ (hegzavalent krom)
icermeyen kaplama sistemlerine yonelik Ar-Ge ¢alismalari,
son vyillarda yUzey teknolojileri alaninda &ncelikli arastirma
konularindan biri haline gelmistir.

Dayanikh tOketim Grdnleri sektoriinde UrGn  performansi
kadar estetik deder de tuketici tercihlerinde belirleyici rol
oynamaktadir. YUzeylerin renk, doku, parlaklik, matlik ve
homojenlik gibi gdrsel ve dokunsal &zellikleri, Grintn sadece
dis gérinimunt degil, ayni zamanda kullanici deneyimini,
marka algisinive pazardakikonumunu da etkileyen kritik yUzey
muhendisligi bilesenleridir. Bu kapsamda boya uygulamalari,
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mat ve saten bitigli kaplamalar, metalik efektli boyalar,
fircalanmis veya dokulu ylzey islemleri ve lazerle mikrodoku
kazandirma teknikleri éne ¢ikmaktadir. Bu teknolojiler hem
gérsel hem de dokunsal kullanici deneyimini iyilestirirken;
ayni zamanda ylzeyin cizilme, leke tutma ve UV dayanimi
gibi performans kriterlerini de destekleyebilmektedir.

Beyaz esya sektdrinde tlketici beklentileri  Grinin
dayanikligi, performansi ve gorinust ile sinirl kalmayip,
kullanim kolayligi ve temizlige duyarliik gibi pratik yonleri de
kapsamaktadir. Bucercevede, kolay temizlenebilirkaplamalar,
yUzey teknolojileri alaninda fonksiyonel kaplamalarin énemli
bir alt dali olarak éne cikmaktadir. Ozellikle ocak yiizeyleri,
finn i¢ yUzeyleri, buzdolabi kapi sapi gibi sik temas edilen ve
kirlenmeye acik alanlarda bu tir kaplamalar hem hijyen hem
de kullanim konforu agisindan deger yaratmaktadir. Gelisen
malzeme bilimi ve ¢evre dostu Uretim suregleri, bu alandaki
fonksiyonel kaplama ¢6zUmlerinin UrUnlerle bulusmasina
olanak saglamaktadir.

ExpertClean: Kullanici Deneyiminde Yeni Bir Standart

Arcelik markasi altinda seri Uretime aldigimiz ExpertClean
uygulamasi, fonksiyonel kaplamalarin sektérde ulastigi
olgunluk duzeyini gdstermesi agisindan dikkate degerdir.

Paslanmaz celik ve cam yUzeylerde uygulanan yag ve
leke tutmayan &zel kaplama teknolojileri; UrUnlerin estetik
goruntimdntuzunsuirekoruyarakgorseldmrindartirmaktadir.
Bu teknolojik yaklagim, ylzey Uzerinde kirlenmeyi minimize
ederken ayni zamanda gizilme ve oksidasyona karsi da
koruma saglayarak Urln dayanimina katkida bulunmaktadir.
Kullanici perspektifinden degerlendirildiginde, s6z konusu
kaplamalar sayesinde temizlik icin ayrlan slre azalmakta
daha az yogunlukta kimyasal deterjan kullanimina intiyac
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In this context, paint applications, matte and satin-finish
coatings, metallic effect paints, brushed or textured surface
treatments, and laser microtexturing techniques stand out.
These technologies enhance both visual and tactile user
experience while also supporting surface performance
criteria such as scratch resistance, stain repellence, and UV
resistance.

In the white goods sector, consumer expectations go beyond
durability, performance, and appearance; they also include
practical aspects such as ease of use and cleanliness. In this
regard, easy-to-clean coatings have emerged as a significant
subfield within functional surface technologies. These
coatings add value in terms of hygiene and user comfort,
especially in high-contact and contamination-prone areas
like cooktop surfaces, oven interiors, and refrigerator door
handles. Advances in material science and environmentally
friendly production methods have enabled the integration of
these functional coating solutions into products.

ExpertClean: A New Standard in User Experience

Arcelik brand has introduced the ExpertClean application
into mass production, showcasing the maturity level
functional coatings have reached in the industry. Special
coating technologies applied on stainless steel surfaces
prevent fingerprint marks, grease, and stains, preserving the
aesthetic appearance of products and extending their visual
lifespan. This technological approach minimizes surface
contamination while also providing protection against
scratches and oxidation, contributing to overall product
durability.

From a user perspective, these coatings reduce the time
required for cleaning and lower the need for intensive
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chemical detergent use. This
provides time and cost advan-
tages to the user while also
making product maintenance
easier. From a sustainability
standpoint, reducing chemical
usage and water consumption
during cleaning minimizes envir-
onmental impact and aligns
directly with Arcelik’s carbon-
neutral goals. Therefore, these
functional  coating  solutions
create holistic added value
across aesthetics, user exper-
ience, and environmental responsibility.

In this regard, ExpertClean is not just a product feature —it
represents a strategic innovation that proves the scalability
of functional surface technologies in mass production.
Functional coatings are a critical technology area in the
white goods sector, combining competitive advantage,
consumer satisfaction, and sustainability. The antimicrobial,
corrosion-resistant, easy-to-clean, and anti-fingerprint
solutions implemented by Arcelik under the Beko brand
reflect key innovation trends in the industry. In particular,
the ExpertClean application demonstrates that functional
coatings can be successfully applied in mass production
and directly enhance user experience. These developments
suggest that functional surface technologies will become a
standard requirement in the white goods industry in the near
future.

Accordingly, the ongoing R&D activities encompass
the development of next-generation surface coating
technologies, optimization of surface-material interactions,
and the design of innovative solutions that can be integrated
into production processes. Surface technologies are
positioned as a multidimensional R&D field that determines
not only the physical characteristics of a product but also
its lifespan, energy consumption, and environmental impact.

Yiizey Islem Sektiriinde

Yeni Bir Soluk!
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duyulmaktadir. Bu durum hem
kullaniclya zaman ve maliyet
avantajl sunmakta hem de
Urdndn bakim kolayligini sag-
lamaktadir. Surdurtlebilirlik
acisindanise, kimyasaltiketim-
inin ve temizlikte kullanlan su
miktarinin azaltimasi; ¢evresel
etkiyi minimize ederken
Arcelik’in  karbon noétr olma
hedefleriyle dogrudan uyum
go6stermektedir. Dolayisiyla, bu
fonksiyonel kaplama ¢&zim-
leri, estetik, kullanici deneyimi
ve gevresel sorumluluk eksen-
lerinde butUincdl bir katma deger yaratmaktadir.

Bu yonlyle ExpertClean, vyalnizca bir Urin 6zelligi
degil; fonksiyonel ylzey teknolojilerinin seri  Uretimde
Olceklenebilirligini kanitlayan stratejik bir inovasyon 6rnegi
olarak &ne ¢ikmaktadir.

Fonksiyonel kaplamalar, beyaz esya sektorinde rekabet
avantajl, ttketicimemnuniyeti ve surdUrulebilirlik unsurlarini bir
araya getiren kritik bir teknoloji alanidir. Ozellikle ExpertClean
uygulamasi, fonksiyonel kaplamalarin seri Uretimde basariyla
uygulanabilecegini ve kullanici  deneyimine dogrudan
deger kattigini gostermektedir. Bu gelismeler, fonksiyonel
yUzey teknolojilerinin éntimuzdeki dénemde beyaz esya
sektdrinde standart bir gereklilik haline gelecegdini isaret
etmektedir.

Bu dogrultuda yuruttlen Ar-Ge faaliyetleri, yeni nesil ylzey
kaplama teknolojilerinin  gelistirilmesini,  ylUzey-malzeme
etkilesimlerinin optimize edilmesini ve Uretim sureglerine
entegre edilebilecek yenilikgi ¢dzUmlerin tasarlanmasini
kapsamaktadir. Ylzey teknolojileri, sadece Urunun fiziksel
Ozelliklerini degil, ayni zamanda kullanim 6mrind, enerji
tUketimini ve gevresel etkilerini belirleyen ¢ok boyutlu bir
Ar-Ge alani olarak konumlandinimaktadir.
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Ziya Gokalp Mah. lkitelli 0SB @ +90(541) 715 48 33
Metal-ls San. Sit. 9.Blok No: 23 B izzet.aydin@hillebrand-chemicals.de

34490 Basaksehir / Istanbul

@ +90(212) 549 69 17
o +90[212) 549 69 27
B bilgi@hillebrand-chemicals.com.tr
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Applied Surface Technologies:

Aragtirma ile Sanayiyi
Bulusturan Webinar

Applied Surface Technologies:
A Webinar Bridging Research

Beko Merkez Ar-Ge Metal YUzey Teknolojileri
Koordinatérliginde,

Yizey muhendisligi alaninda bilgi paylasimini ve is birligini
tesvik etmeyi amaglayan “Applied Surface Technologies —
Bridging Research & Industry” baglkl webinar, 31 Temmuz
Persembe ginU saat 09.00 - 12.30 arasinda ¢evrim ici
olarak gergeklestiriimistir.

Bu 6zel etkinlikte, yurt icinden ve yurt disindan alaninda
uzman akademisyenler ile sektérin 6ncl firmalarindan
deneyimli profesyoneller konusmaci olarak yer almigtir.
Katiimcilar; ylzey islem ve kaplama teknolojilerindeki son
gelismeler, ileri kaplama ¢dztmleri, fonksiyonel yUzeylerin
tasarmi ve emaye uygulamalarindaki yenilik¢i yaklagimlar
hakkinda derinlemesine bilgiler edinme firsati bulmustur.

Webinar kapsaminda ele alinan baslica konu bagliklar
sunlardir:

e YUzey islem tekniklerinde atomistik yaklagimlar ve ileri
malzeme modelleme teknikleri

e EnduUstriyel kaplama teknolojileri ve performans artirici
ylzey muhendisligi ¢oztmleri

e YUzey igslemlerde dijitallesme ve 6nemi
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and Industry

Organized under the coordination of Beko Central R&D
Metal and Surface Technologies, the webinar titled “Applied
Surface Technologies — Bridging Research & Industry” was
successfully held online on Thursday, July 31st, from 09:00
to 12:30.

This special event brought together distinguished
academics from Turkey and abroad, as well as experienced
professionals from leading industrial companies. Participants
had the opportunity to gain in-depth insights into the latest
developments in surface treatment and coating technologies,
advanced surface engineering solutions, functional surface
design, and innovative approaches in enamel applications.

The main topics covered during the webinar included:

e Atomistic approaches in surface treatment techniques
and advanced material modeling

e |ndustrial coating technologies and performance-
enhancing surface engineering solutions

e The importance of digitalization in surface treatment
processes

¢ |nnovative solutions in functional surfaces and coatings:

thermal insulation, corrosion resistance, optical and
biological functionality, and application areas

https://www.tuyider.org



e Recent developments and sustainability in enamel
coating applications

Beyond technical knowledge exchange, the event also
aimed to foster future collaborations and provide a strategic
platform for shaping the future of surface engineering
applications.

We extend our sincere thanks to the Beko Central R&D

Metal and Surface Team for hosting this valuable event and
wish them continued success in their work.

info@tuyider.org
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e Fonksiyonel ylzeyler ve kaplamalarda inovatif ¢bzimler:
Ist yalitimi, korozyon direnci, optik ve biyolojik islevsellik ile
uygulama alanlari

e Emaye kaplamalarda gincel uygulamalar ve
surdurdlebilirlik konularindaki gelismeler

Etkinlik, yalnizca teknik bilgi aligverisini degil, ayni zaman-
da gelecekteki is birliklerine ve ylzey mUhendisligi
uygulamalarinda gelecek stratejilerin belirlenmesine zemin
hazirlamay! da hedeflemektedir. Etkinlige ev sahipligi icin
Beko ailesine tesekkur eder, galismalarinda bagarilar dileriz.
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Geng Metalurji Miithendisleri ile
Siirdiiriilebilirlik Uzerine

TMMOB - Metalurji Ve Malzeme Miihendisleri Odasi - istanbul Subesi

Eylil - Kasim 2025 | September - November 2025 | Sayi - Issue 20

On Sustainability With Young Metallurgy

And Materials Engineers

TMMOB — Chamber Of Metallurgical And Materials Engineers - Istanbul Branch

5 Temmuz 2025 tarihinde, TMMOB Metalurji ve Malzeme
Muihendisleri Odasi Istanbul Sube binasinda diizenlenen
“Metalurji Geng’'ten Geng MUhendise” etkinliginde 6gdrenciler,
mezunlar ve oda Uyeleri ile bir araya gelindi. istanbul Teknik
Universitesi, Yildiz Teknik Universitesi, istanbul Universitesi,
Marmara Universitesi, Yeditepe Universitesi, Bursa Teknik
Universitesi, Sakarya Universitesi ve Sakarya Uygulamali
Bilimler  Universitesi'nden  &grencilerin - ve  mezunlarin
katiimiyla gerceklestirilen bu etkinlik, akademi ve sanayinin
gelecege yonelik ortak vizyonunu bir araya getiren anlamii
bir platform olusturdu.

GUn boyu sUren program boyunca; yesil Uretim,
sUrdUrdlebilirlik, karbon ayak izi azaltimi ve sanayide dijital
ve gevresel déntstim gibi ginimzin en kritik basliklar ele
alindi. Katiimcilar, hem sunumlar hem de interaktif oturumlar
araciliglyla bu kavramlarin teorik temellerini tartisma firsati
bulurken, ayni zamanda bu alanlardaki giincel uygulamalari,
sektorel Ornekleri  ve teknolojik gelismeleri  yerinde
degerlendirdi.

Etkinlikte ayrica; surdurdlebilir Gretim anlayisinin sanayide
nasil somut c¢iktilara dénustirdlebilecedi, Universite-sanayi
is birliklerinin bu stregte nasil etkin roller Ustlenebilecedi ve
gen¢ muhendislerin bu déntstimdeki stratejik konumu gibi
konular da detayl bicimde irdelendi.
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On July 5, 2025, students, graduates, and chamber members
came together at the “Metalurji Geng’ten, Geng Mihendise
” event, held at the Istanbul Branch of the Chamber of
Metallurgical and Materials Engineers (TMMOB).

With the participation of students and alumni from Istanbul
Technical University, Yildiz Technical University, Istanbul
University, Marmara University, Yeditepe University, Bursa
Technical University, Sakarya University, and Sakarya
University of Applied Sciences, this event served as a
meaningful platform that brought together the shared vision
of academia and industry for the future.

Throughout the day-long program, critical topics such as
green production, sustainability, carbon footprint reduction,
and digital and environmental transformation in industry
were discussed. Participants had the opportunity to explore
the theoretical foundations of these concepts through
presentations and interactive sessions, while also evaluating
current practices, sectoral examples, and technological
developments in these fields.

The event also included in-depth discussions on how the
concept of sustainable production can be translated into
tangible outcomes in industry, the potential roles of university-
industry collaborations in this process, and the strategic
position of young engineers in driving this transformation.

As TUYIDER, we also contributed to the event with a
presentation. We explained the factors affecting sustainability

https://www.tuyider.org



in the sector to students, graduates, and chamber members,
and emphasized the importance of digitalization through
examples of successful practices.

We believe that such events play a significant role in increasing
environmental awareness among future generations of
engineers and supporting their integration into the green
transformation process. We would like to thank all the
students and graduates who participated, and emphasize
our commitment to continue producing together for a
sustainable future. We also extend our sincere thanks to the
Istanbul Branch of the Chamber of Metallurgical and Materials
Engineers (TMMOB) for hosting the event.

_1...‘_.’- =

info@tuyider.org

Tulyider olarak bizler de etkinlige bir sunum ile destek
verdik. Ogrencilere, mezunlara ve oda Uyelerine sektdrin
sUrdurUlebilirligini  etkileyen  faktorleri  agikladik, basari
ornekleri Uzerinden dijitallesmenin dnemini vurguladik.

Bu tur etkinliklerin, gelecek nesil muhendislerin gevresel
farkindaligini artirmada ve yesil dénUsim strecine entegre
olmalarinda 6nemli rol oynadidina inaniyoruz. Katiim
gbsteren tum Ogdrencilerimize ve mezunlarimiza tesekkur
eder; surdurUlebilir bir gelecek icin birlikte Uretmeye devam
edecegimizi vurgulamak isteriz. Ev sahipligi icin TMMOB
Metalurji ve Malzeme Muhendisleri Odasi istanbul Subesi'ne
tesekkdrlerimizi sunariz.

Ay

41



TOVIDERG! / s romm v

Eyliul - Kasim 2025 | September - November 2025 | Sayi - Issue 20

Program

* Acllis Konusmasi ve Tanisma - Sayin A. irfan TURKKOLU,
Oda Yénetim Bagkani — Erman CAR, istanbul Sube Yénetim
Kurulu Bagkani

* Meslek, Miihendislik, Oda - Sayin Erman CAR, istanbul
Sube Yénetim Kurulu Bagkani

e Karbon Bazll Malzemeler: Yapisal ve Fonksiyonel
Uygulamalar - Dr. Deniz Kavrak URK, Sabanci Universitesi
* Yasam Déngli Analizi - Dr. ilayda OZBAG TOGAGAR,
Yeditepe Universitesi

* Ddngusel Ekonomide YlUzey Muhendisligi - Dog. Dr.
Ekrem ALTUNCU, TUyider

e SUrdurtlebilir Yesil Sanayi Yolunda Metalurji & Malzeme ve
iyi Uygulama Ornekleri - irem Yaren SIYAH, ASAS

o Ozerk Universite ve Diploma - Dog. Dr. Seref SONMEZ, TU
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Program

e Opening Speech — Mr. A. irfan Tiirkkolu, Chairperson
of the Board, Mr. Erman Car, Chairperson of the Istanbul
Branch Board

e Engineering, Technology, and Approaches in Scientific
Philosophy — Mr. Erman Car, Chairperson of the Istanbul
Branch Board

e Carbon-Based Materials: Structural and Functional
Applications — Dr. Deniz Kavrak Urk, Sabanci University
* Life Cycle Assessment — Dr. ilayda Togaglar, Yeditepe
University

e Surface Engineering in the Circular Economy — Assoc.
Prof. Dr. Ekrem Altuncu, TUYIDER

e Metallurgy & Materials in the Transition to a Sustainable
Green Industry: Best Practice Examples — irem Yaren

Siyah, ASAS

e Autonomous University and the Diploma — Assoc. Prof.
Dr. Seref Sénmez, [TU

https://www.tuyider.org
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Yiizey Akademisi Egitimleri Devam Ediyor,
Sicak Daldirma Galvaniz

Surface Academy Trainings Continue — Hot-Dip Galvanizing Process

1985’te kurulan ve 40. yilini kutlayan SA-RA, Turkiyenin
en blyuk 500 sirketi arasinda yer almaktadir. SA-RA, eneriji
sektorinl de kapsayan koklU bir sirketler grubudur. SA-
RA catisi altindaki sirketler; enerjiden ingaata, turizmden
endUstriye kadar genis bir yelpazede faaliyet gdstermektedir.
Yenilikgi ¢dzUmleri ve surdurtlebilir yaklagimlar ile imalat
sektdrine dnclluk etmektedir. 120 Ulkeyi asan ihracatiyla
kUresel Olcekte deQer yaratmaktadrr. 11 fabrikada ve
6000’i asan calisan sayisiyla, enerji Uretiminden evlerde
kullanilan  elektrige; savunma sanayisindeki tanklardan
trafikteki araglara, yollar giivenli hale getiren aydinlatma ve
korkuluklardan iletisimi saglayan telekomtnikasyon hatlarina
kadar bircok alanda hizmet vermektedir.

TUYIDER - Yiizey Akademisi Bilim Danisma Kurulu Uyesi,
Sakarya Uygulamal Bilimler Universitesi Ogretim Uyesi Dog.
Dr. Ekrem Altun tarafindan SA-RA Enerji Adana isletmesi'nde
“Sicak Daldirma Galvaniz Kaplama Prosesi ve Kaplama
Hatalar” konulu egitim semineri basariyla gergeklestirimistir.
Firma calisanlarna galvaniz kaplama prosesinde dikkat
edilmesi gereken kritik noktalar, santrifijj daldirma galvaniz
kaplama uygulamalar, 6n ylzey islemler ve kaplamalarin
kalite kontroll kapsaminda interaktif bir egitim programi
uygulanmigtir.  Egitim  Koordinatérti Gondl Coskun’a ve
SA-RA calisanlarina, egitime katilanlara tesekkir eder,
calismalarinda basarilar dileriz.
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Founded in 1985 and celebrating its 40th anniversary, SA-RA
is among the 500 largest companies in Turkey. SA-RA is a well-
established group of companies that also covers the energy
sector. Under its umbrella, SA-RA operates in a wide range of
fields from energy to construction, from tourism to industry. With
its innovative solutions and sustainable approaches, it leads the
way in the manufacturing sector. With exports to more than 120
countries, it creates value on a global scale. Operating 11 factories
and employing over 6,000 people, SA-RA provides services in many
areas—from energy production to the electricity used in homes,
from tanks in the defense industry to vehicles in traffic, from lighting
and guardrails that make roads safer to telecommunication lines that
enable communication.

The training seminar on “Hot-Dip Galvanizing Process and Coating
Defects” was successfully conducted by Assoc. Prof. Dr. Ekrem
Altuncu, Faculty Member at Sakarya University of Applied Sciences
and Member of the Scientific Advisory Board of Tlyider—Surface
Academy, at Sara-Enerji's Adana facility. An interactive training
program was delivered to the company’s employees, covering
critical points to be considered in the galvanizing process, centrifugal
hot-dip galvanizing applications, pre-surface treatments, and quality
control of coatings. We would like to thank Training Coordinator
Gonul Coskun and the employees of SaRa, as well as all participants
of the training, and wish them success in their work.

https://www.tuyider.org
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14. Kontrol, Otomotiv, Havacilik
ve Uzay Teknolojileri Test
Ekipmanlari, Metroloji ve
Endistriyel Yazilim Fuari
Istanbul’da Gerceklesti

Measuring Made Easy |

— Kaplama =nlic # )
m Mal‘é--,. ' '

-

The 14" Control, Automotive, Aerospace
and Space Technologies Test Equipment,
Metrology and Industrial Software Fair

took place in Istanbul

17-20 Eylil 2025 tarihleri arasinda istanbul Fuar
Merkezi, teknoloji ve endustri profesyonellerini bir
araya getiren énemli bir etkinlige ev sahipligi yapti.
Bu yil 14.’sU dizenlenen Kontrol, Otomotiv, Havacilik
ve Uzay Teknolojileri Test Ekipmanlar, Metroloji ve
EndUstriyel Yazilm Fuarn, katlimcilara sektdrdeki en
guincel yenilikleri kesfetme ve is birligi firsatlari sundu.

Fuar boyunca ziyaretciler, otomotivden havaciliga,
uzay teknolojilerinden endUstriyel yazilim ¢ézimlerine
kadar genis bir Uriin ve teknoloji yelpazesiyle tanisti.
Test ve 8lcim ekipmanlarindan, ileri seviye metroloji
cihazlarina; veri toplama ve analiz yaziimlarindan,
Uretim sUreglerini optimize eden ¢ézUmlere kadar pek
cok inovatif Urlin stantlarda sergilendi.

Fuara Tiyider Uyelerimizden Yimer Test ve Olcl
Sistemler firmasi (T. Ali Selen, TUyider G.Sekreteri)
katlim saglamig, ziyaretgilere kapsamli  6lgUm
¢OzUmlerini tanitmistir.

Etkinlik, TUrkiye’deki endUstri ve teknoloji ekosistemini
bir araya getirerek, hem yerli Ureticiler icin ihracat
ve is birligi firsatlanni arttirmayl hem de uluslararasi
firmalann TUrk pazan ile baglanni guiglendirmeyi
hedefledi. Bu sayede sektdr profesyonelleri, yeni
is aglan kurmanin yani sirra teknolojik gelismeleri
yakindan takip etme imkani elde ettiler.
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Between September 17-20, 2025, the Istanbul Fair Center
hosted an important event that brought together technology
and industry professionals. This year’s 14th edition of the
Control, Automotive, Aerospace and Space Technology
Test Equipment, Metrology and Industrial Software Fair
offered participants the opportunity to discover the
latest innovations in the sector and explore collaboration
opportunities.

Throughout the fair, visitors encountered a wide range of
products and technologies, from automotive to aviation,
space technologies to industrial software solutions. Many
innovative products were exhibited at the stands, from
test and measurement equipment to advanced metrology
devices, and from data collection and analysis software to
solutions that optimize production processes.

Our Tuyider member company, Yimer Test and
Measurement Systems, participated in the fair (T. Ali Selen,
Tlyider General Secretary) and introduced comprehensive
measurement solutions to visitors.

The event aimed to bring together Turkey’s industry and
technology ecosystem, increasing export and collaboration
opportunities for local manufacturers while strengthening
international companies’ ties with the Turkish market. This
allowed industry professionals to establish new business
networks and closely follow technological developments.

https://www.tuyider.org




ISC’25 - 5. Uluslararasi Karakterizasyon Sempozyumu’na haziriz

We are ready for ISC’25 - The 5th International Symposium on Characterization
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Kapadokya’'nin buUyuleyici atmosferinde, 27-29 AgJustos
2025 tarihleri arasinda sizleri aramizda gérmekten blylk
mutluluk duyacag@iz.

Tum hazirliklarimizi tamamladik.

Malzeme bilimi, nanoteknoloji, enerji malzemeleri, ylzey
teknolojileri, akill malzemeler, biyomalzemeler ve daha bir¢ok
alanda en guncel bilimsel gelismelerin ve karakterizasyon
tekniklerinin ele alnacag bu uluslararasi bulusmada,
dinyanin doért bir yanindan seckin bilim insanlarini bir araya
getiriyoruz.

Bilmsel is birliklerini guclendirmek, yeni fikirleri paylasmak
ve gelecegin teknolojilerine ydn vermek icin sizleri ISC’25’e
davet ediyoruz.

Prof. Dr. Atilla Evcin

info@tuyider.org
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27 - 29 August 2025
Cappadocia, Tirkiye

Sponsors

A ERF somen TEKAFDS £.08C0

Join us in the enchanting atmosphere of **Cappadocia, on
August 27-29, 2025, for an inspiring scientific gathering.

All preparations are complete

Bringing together distinguished scientists from all around
the world, ISC’25 will serve as a platform to discuss the
latest advancements in materials science, nanotechnology,
energy materials, surface technologies, smart materials,
biomaterials, and many other cutting-edge topics, along with
the most advanced characterization techniques.

We warmly invite you to ISC’25 to exchange ideas, strengthen
collaborations, and shape the technologies of the future.

Prof Dr. Atilla Evcin
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Elektro Kaplama Proseslerinin
Cevresel Acidan Surdiirtlebilirligi

Environmental Sustainability of
Electroplating Processes

YUZEY AKADEMISi BiLiM DANISMA KURULU
SURFACE ACADEMY SCIENTIFIC & ADVISORY BOARD

Elektro kaplama prosesleri, otomotiv, havacilk, savunma,
elektronik ve dekoratif uygulamalar gibi birgok endUstriyel alanda
6nemli bir ylzey islemdir; bu islem, alt tabaka malzemelerine
(metalik veya polimerik) korozyon direnci, sertlik ve estetik deger
gibi yeni 6zellikler saglamayr mUmkin kimaktadir. Bununla
birlikte, elektro kaplama prosesleri hem cevresel hem de sosyal
acidan dogrudan imalat sektdriyle ilgili en strddrtlebilir olmayan
endustrilerden biri olarak kabul edilir. Elektro kaplama, metal
ylUzeylere baska metallerin iyonlarinin akimli/ akimsiz bir sekilde
¢OktUrdlmesi esasina dayanir. Bu islem, elektrolit adi verilen
Ozel kimyasal banyolar icerisinde gergeklestirili. Bu banyolarin
iceriginde genellikle adir metaller ve son derece toksik bilesikler
bulunur. Bu nedenle konuyu cgevresel agidan, sosyal ve etk
calisma Kkultdrl agisindan, ekonomik acgidan ve uluslararasi
yeni duzenlemeler agisindan ¢odzim yontemleri ile birlikte
incelenmektedir.

Elektro kaplama prosesleri, otomotiv, havacilk, savunma,
elektronik ve dekoratif uygulamalar gibi bircok endustriyel alanda
o6nemli bir ylzey islemdir; bu islem, alt tabaka malzemelerine
(metalik veya polimerik) korozyon direnci, sertlik ve estetik deger
gibi yeni Ozellikler saglamayr mUmkdn kilmaktadir. Bununla
birlikte, elektro kaplama prosesleri hem ¢evresel hem de sosyal
acidan dogrudan imalat sektoriyle ilgili en strddrlebilir olmayan
endUstrilerden biri olarak kabul edilir. Elektro kaplama, metal
ylUzeylere baska metallerin iyonlarnin akmii/akmsiz bir sekilde
cOktlrllmesi esasina dayanir. Bu iglem, elektrolit adi verilen
6zel kimyasal banyolar igerisinde gergeklestirili. Bu banyolarin
iceriginde genellikle agir metaller ve son derece toksik bilesikler
bulunur. Bu nedenle konuyu gevresel agidan, sosyal ve etk
calisma Kultird agisindan, ekonomik agidan ve uluslararasi
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Electroplating processes are an important surface treatment
method widely used in many industrial fields such as automotive,
aerospace, defense, electronics, and decorative applications. This
process makes it possible to impart new properties to substrate
materials (metallic or polymeric), such as corrosion resistance,
hardness, and aesthetic value. However, electroplating processes
are considered among the least sustainable industries in terms
of both environmental and social aspects directly related to the
manufacturing sector. Electroplating is based on the principle of
depositing ions of one metal onto the surface of another metal
through electrolytic or electroless methods. This process is carried
out within special chemical baths called electrolytes. These baths
typically contain heavy metals and highly toxic compounds.
Therefore, the subject is examined in terms of environmental
aspects, social and ethical work culture, economic considerations,
and new international regulations, along with possible solution
methods.

Electroplating processes are a crucial surface treatment in
many industrial fields such as automotive, aerospace, defense,
electronics, and decorative applications. This process makes it
possible to impart new properties—such as corrosion resistance,
hardness, and aesthetic value—to substrate materials (metallic or
polymeric). However, electroplating processes are considered one of
the least sustainable industries directly related to the manufacturing
sector, both environmentally and socially. Electroplating is based
on the principle of depositing ions of other metals onto a metal
surface, either with or without current. This process is carried out
in special chemical baths called electrolytes. These baths typically
contain heavy metals and highly toxic compounds. For this reason,
the subject is examined together with solution methods from
environmental, social and ethical work culture, economic, and

https://www.tuyider.org




international regulatory perspectives.

a) Environmental Reasons

a. Use of Toxic Chemicals: In electroplating processes, solutions
containing toxic and heavy metals such as cyanide, chromic acid,
nickel salts, and cadmium are used. When these chemicals mix with
water, soil, and air, they can cause severe environmental pollution.
Untreated waste threatens drinking water resources.

b. Hazardous Waste Generation: Waste baths, sludges, and rinsing
waters generated at the end of the process require special disposal.
Incorrect or insufficient waste management can cause permanent
damage to groundwater and ecosystems. It may lead to biodiversity
loss, accumulation of heavy metals in rivers and ponds, and the
death of fish and aquatic plants. Contaminated soil reduces crop
yield, posing risks both economically and in terms of food security.
c. Energy Intensity: Continuous energy consumption is required to
maintain plating baths at specific temperature and current density
values. This increases the carbon footprint and exacerbates the
climate change impacts associated with fossil fuel use.

b) Social Reasons

a. Occupational Health and Safety Risks: Workers may be exposed
to toxic gases, vapors, and chemical splashes. Especially in
developing countries and industrial facilities where occupational
safety measures are inadequate, serious health problems (e.g.,
respiratory issues, skin diseases, cancer risks) can occur.

b. Ethical and Fair Working Conditions: In some regions,
electroplating workshops may employ low-wage, untrained, and

info@tuyider.org

yeni duzenlemeler acisindan ¢6zim yontemleri ile birlikte
incelenmektedir.

a) Cevresel Nedenler

a. Zehirli Kimyasallann Kullanimi: Elektro kaplama islemlerinde
siyantr, kromik asit, nikel tuzlar, kadmiyum gibi toksik ve agir
metaller iceren ¢ozeltiler kullanilir. Bu kimyasallar suya, topraga
ve havaya kanstiginda gevreyi ciddi sekilde kirletebilir. Artilmamis
atiklar, igme suyu kaynaklarini tehdit eder.

b. Tehlikeli Atk Uretimi: Prosesin sonunda ortaya cikan atik
banyolar, ¢amurlar ve durulama sular, 6zel bertaraf gerektirir.
Yanlis veya yetersiz atik yonetimi, yeralti sular ve ekosistem igin
kalicl zararlar yaratabilir. Biyogesitliik kaybina, nehir ve gdletlerde
agir metal birikimine, baliklarin ve su bitkilerinin 6limine neden
olabilir. Kirlenmis toprak, Urdn verimini dtsdrtr; bu durum hem
ekonomik hem de gida guvenligi agisindan risktir.

¢. Enerji Yogunlugu: Kaplama banyolarinin belirli sicaklik ve akim
yogunlugu degerlerinde tutuimasi igcin surekli enerji tUketimi
gerekir. Bu da karbon ayak izini artinr ve fosil yakit kullanimina
bagli iklim degisikligi etkilerini blytar.

b) Sosyal Nedenler

a. Is Sagg ve Givenligi Riskleri: Isciler toksik gazlara, buharlara
ve kimyasal sicramalara maruz kalabilir. Ozellikle gelismekte olan
Ulkelerde ve endUstriyel isletmelerde is guivenligi dnlemleri yetersiz

oldugunda ciddi saglik sorunlan (6rnegin: solunum problemleri,
cilt hastaliklar, kanser riskleri) ortaya ¢ikar.
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b. Etik ve Adil Calisma Kosullari: Bazi bolgelerde elektro kaplama
atolyeleri, distk Ucretli, egitimsiz ve glivencesiz is¢Gi ¢alistirarak
insan haklarini ve haksiz rekabet kosullarini inlal edebilir. Bu durum
sosyal ve kalitesel strdUrdlebilirlik agisindan ciddi bir sorundur.

) Toplumsal Baskilar ve Uluslararasi Regulasyonlar

Bircok Ulke REACH, RoHS, EPA gibi dizenlemelerle elektro
kaplamada kullanlan zararl maddeleri sinrlamaya veya
yasaklamaya baglamistir. Ayni zamanda, tUketicilerin artan
cevre duyarllidi, firmalar daha cevreci alternatiflere yonelmeye
zorlamaktadir. Bunun yaninda teknolojik yatinmlar ile dijitallesme,
yapay zeka, akilli sistemler ve robotik uygulamalar konusunda
hem kaplama proses verimlilik hem de kalite kontrol streglerinde
6nemli gelismeler mevcuttur.

Elektro kaplama prosesleri, teknolojik agidan ekonomik ve verimli
olsa da gevreye zarar verme potansiyeli, is saglidi riskleri ve etik
Uretim sorunlarn nedeniyle sUrdUrUlebilirlik agisindan problemli
kabul edilir. Bu sebeple, cevre dostu kaplama teknolojileri (6rnegin:
su bazl sistemler, ¢evreci kimyasallar ile kaplamalar, plazma ve
lazer teknolojileri, vakum alti kuru film teknolojileri, nanoteknoloji
fonksiyonel ince filmler) ve ddngusel Uretim anlayislan gin
gegctikge daha fazla 6Gnem kazanmaktadir.

Birlesmis Milletler (BM) tarafindan 2030 glindemi icin belirlenen
yaklasan son tarihlerle birlikte, elektro kaplama hizmeti veren veya
blnyesinde elektro kaplama uygulayan sirketler strdurtlebilirlige
odaklanarak Uretim sureglerini yenileme egilimine girdiler: kritik
noktalari tahmin etmek ve ¢alisma prosedUrlerini optimize etmek
icin simUlasyonlar gerceklestirmek, kullanilan sarf kimyasal
malzemeyi ve enerji tlketimini azaltmak, ylkama ve durulama
amagclh yUzey islem suyundan degerli metalleri geri kazanmak
bunlardan birkagidr.

Bu yazinin temel amaci, elektro kaplama endUstrisine ©6zgu
sUrdUrUlebilir uygulamalarin risklerini vurgulamak, uluslararasi
regllasyonlar tarafindan belirlenen hedeflere ulasmak ve onlar
asmak icin devam eden zorluklan degerlendirmek ve ¢ézimler
sunmay! hedeflemektedir.

ELEKTRO KAPLAMA PROSESLERINDE ATIKLAR VE
ETKILERI

Atk sular: Elektro kaplama proseslerinde su verimliligi hem
cevresel sUrdUrtlebilirik hem de igletme maliyetlerinin azaltimasi
acisindan hayati énem tasi. Bu prosesler, ylzey temizlidi,
durulama, metal kaplama ve son yikama gibi birgok asamada
yogun su kullanimi gerektirir. Ancak dogru yonetimle su tuketimi
ciddi oranda azaltlabilir. Elektro Kaplama Proseslerinde Su
Nerelerde Kullaniir? On yiizey temizligi (yag alma, asitle yikama),
durulama islemleri (temizlik sonrasi ve kaplama sonrasi), kaplama
banyolarinin  hazilanmasi ve yenilenmesi, son durulama ve
pasivasyon iglemleri, ekipman ve zemin temizligi. Bu islemlerin
cogunda temiz (icme kalitesinde) su kullanilr. Ozellikle durulama
asamalari, strekli taze suyla yapildiginda gok yiksek su tiketimine
yol agar.

e Kademeli (cok kademeli) durulama sistemleri: Tek bir durulama
havuzu yerine 2-3 asamal durulama sistemi kurularak, su
kullanimi %50’ye kadar azaltilabili. ik durulamada daha kirli su,
son durulamada ise daha temiz su kullanilir. Bu sayede ayni
miktarda su, daha fazla islem yapimasini saglar.

e Geri kazanim sistemleri (su geri dénlsimu): Durulama
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unsecured workers, violating human rights and creating unfair
competition conditions. This constitutes a serious problem in terms
of social and qualitative sustainability.

c) Social Pressures and International Regulations

Many countries have begun to restrict or ban harmful substances
used in electroplating through regulations such as REACH, RoHS,
and EPA. At the same time, increasing environmental awareness
among consumers forces companies to shift toward greener
alternatives. In addition, technological investments in digitalization,
artificial intelligence, smart systems, and robotics have led to
significant improvements in both plating process efficiency and
quality control procedures.

Although electroplating processes are economically viable and
technologically efficient, they are considered problematic in terms
of sustainability due to their potential environmental damage,
occupational health risks, and ethical production issues. For this
reason, environmentally friendly coating technologies (e.g., water-
based systems, coatings with eco-friendly chemicals, plasma
and laser technologies, vacuum-based dry fim technologies,
nanotechnology functional thin fims) and circular production
approaches are gaining increasing importance.

With the upcoming deadlines set by the United Nations (UN) 2030
Agenda, companies providing electroplating services or applying
electroplating within their facilities have entered a trend of renewing
their production processes with a focus on sustainability: conducting
simulations to predict critical points and optimize working
procedures, reducing the consumption of process chemicals and
energy, and recovering valuable metals from surface treatment
water used for washing and rinsing are just a few examples.

The main purpose of this paper is to highlight the risks of sustainability
practices specific to the electroplating industry, evaluate the ongoing
challenges in meeting and exceeding the targets set by international
regulations, and propose solutions.

WASTES AND IMPACTS IN ELECTROPLATING PROCESSES

Wastewater: Water efficiency in electroplating processes is crucial
both for environmental sustainability and for reducing operational
costs. These processes require intensive water use in multiple
stages, including surface cleaning, rinsing, metal plating, and final
washing. However, with proper management, water consumption
can be significantly reduced.

Where is water used in electroplating processes?

¢ Pre-treatment cleaning: degreasing, acid washing
¢ Rinsing operations: after cleaning and after plating
e Preparation and renewal of plating baths

e Final rinsing and passivation processes

¢ Equipment and floor cleaning

In most of these operations, clean (drinking-quality) water is used.
Rinsing stages, especially when performed with continuous fresh
water, lead to very high water consumption.

Water-saving strategies include:

e Stepwise (multi-stage) rinsing systems: Instead of a single
rinsing tank, a 2-3 stage rinsing system can reduce water usage
by up to 50%. Dirtier water is used in the first rinse, and cleaner
water in the final rinse. This allows the same amount of water to
be used for more operations.
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e Recovery systems (water recycling): Water used in rinsing can
be treated and reused using technologies such as filtration, ion
exchange, reverse osmosis, or ultrafiltration. These systems
reduce both water consumption and wastewater generation.

e Drip/mist rinsing systems: Spray or mist rinsing systems use
water more efficiently than traditional tank systems, providing
effective rinsing with less water.

® Improvement of plating bath maintenance: As chemical baths
become contaminated or imbalanced, more rinsing water is
needed. Regular analysis and maintenance of baths reduce
water usage.

e Reducing residual solution on plated parts: If chemical liquid
clinging to parts after removal from the plating bath enters the
rinsing bath without dripping off, water becomes contaminated
faster. Parts should either be allowed longer drip-off time or use
vibration-assisted draining systems.

e Converting wastewater into process water: In some advanced
systems, treated wastewater can be reused as process water,
reducing both water and chemical consumption.

In electroplating processes, water should not be treated as an
“unlimited and cheap” resource but as a strategic asset. With
proper system design, process optimization, and recovery
technologies:

e \Water consumption can be reduced by 30-70%
e \Wastewater volume decreases
e Environmental footprint shrinks

Efficient water use protects not only nature but also the future of
the business.

Wastewaters, Gas Emissions, and Solid Wastes in
Electroplating Processes

1. Wastewaters: When waters generated during rinsing, cleaning,
and washing are discharged directly into the sewage system, they
can infiltrate groundwater and pollute the environment. Sewer
systems are not always leak-proof. In areas with old or insufficient
infrastructure, these systems can allow contaminated water to
seep into the soil. Over time, this water reaches underground water
sources, which are used for many purposes such as drinking water,
agricultural irrigation, and industrial use. Polluted groundwater
poses risks to human health (e.g., nitrates, phosphates, detergent
residues, and pathogenic microorganisms). It also degrades soil
quality, reduces crop vyield, adversely affects ecosystems, and
endangers life.

If wastewater is discharged directly into surface waters (streams,
ponds, rivers, seas), it can lead to environmental disasters
such as eutrophication (excessive growth of plants and algae).
Eutrophication reduces oxygen levels in the water and may cause
fish deaths. In some regions, wastewater connected to the sewage
system is released into the environment without proper treatment
due to insufficient capacity or technological limitations of treatment
plants. Insufficiently treated water harms the environment.

Solvents and other chemicals used during washing and rinsing,
when released directly into the environment, can:

® Disrupt the balance of microorganisms in the soil

® Cause toxic effects that threaten living organisms

e Enter the food chain and indirectly affect human health
Random discharge of wastewater into nature can lead to
environmental problems not only locally but also globally. Therefore,
solutions include:
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sularinda kullanilan su, filtreleme, iyon degisimi, ters ozmoz ya
da ultrafiltrasyon gibi teknolojilerle arttilip tekrar kullanilabilir. Bu
sistemler sayesinde su tuketimi azaltilir, ayni zamanda atik su
miktari da dusger.

e Damla/sis durulama sistemleri: Geleneksel havuz sistemleri
yerine spreyli veya sisli durulama sistemleri, suyu daha verimli
kullanir. Daha az suyla etkili durulama saglanir.

e Kaplama banyosu bakminin iyilestirimesi: Kimyasal
banyolarda kirlenme ve dengesizlikler arttikga, daha fazla
durulama suyu gerekir. Bu nedenle banyolarin dizenli analizi ve
bakimi, su kullanimini da azaltr.

Kaplama pargalarinin Uzerindeki tasinti suyunun azaltimasi:
Parcalarin kaplama banyosundan c¢ikarildiktan sonra Gizerindeki
kimyasal sivi sUzllmeden durulama banyosuna gitmesi, suyu
daha hizli kirletin. Bu nedenle pargalarin damlatma sUresi
uzatiimali veya titresimli bosaltma sistemleri kullaniimalidir.

e Atk suyun proses suyuna donustiriimesi: Bazi gelismis
sistemlerde, artlmis atk su yeniden proses suyuna
dénUsttrtlerek hem su hem kimyasal tUketimi azaltilabilir.

Elektro kaplama proseslerinde suyu “sinirsiz ve ucuz” bir kaynak
gibi gérmek yerine, stratejik bir kaynak olarak ele almak gerekir.
Dogru sistem tasarmi, proses optimizasyonu ve geri kazanm
teknolaojileri ile: Su tuketimi %30 - 70 oraninda azalabilir. Ayni
zamanda atk su miktarn dUser, gevresel ayak izi kigullr. Suyu
verimli kullanmak, sadece dogay! degil, isletmenin gelecegini de
korumaktadir.

Durulama, temizleme ve yikama sirasinda olusan sular dogrudan
kanalizasyona verildiginde, yeralti sularina karisarak ¢evreyi kirletir.
Kanalizasyon sistemleri her zaman sizdirmaz degildir. Eski ya da
yetersiz altyapiya sahip yerlerde bu sistemler, kirli suyun topraga
sizmasina neden olabilir. Topraga sizan bu sular zamanla yeralti su
kaynaklarina ulagir. Yeralti sulari ise, igme suyu basta olmak tzere
tanmda sulama ve sanayide kullanim gibi birgok amag igin kullanilir.
Kirlenen yeralti sular insan sagligi icin risk olusturur (6rnegin nitrat,
fosfat, deterjan kalintilari ve patojen mikroorganizmalar). Toprak
kalitesini bozar, verimi disUrdr. Ekosistemleri olumsuz etkiler ve
yasami tehlikeye atar. Eger atik su, dogrudan ylizey sularina (dere,
golet, nehir, deniz gibi) verilirse, bu da 6trofikasyon (asin bitki ve
alg cogalmasi) gibi cevresel felaketlere yol acabilir. Otrofikasyon
sonucunda suyun oksiien seviyesi diser ve balk dlumleri
gerceklesebilir. Bazi bolgelerde kanalizasyona baglanan atik sular,
tam anlamiyla islenmeden dogaya birakimaktadir. Bu da antma
tesislerinin kapasite veya teknolojik yetersizliginden kaynaklanir.
Yeterince artimamis sular da gevreye zarar verir. Yikama ve
durulama sirasinda kullanilan solventler ve diger kimyasallar,
dogrudan gevreye salindiginda: Topraktaki mikroorganizmalarin
dengesini bozar. Zehirli etkilere neden olarak canli hayatini tehdit
eder. Gida zincirine girerek dolayll yoldan insanlarn etkiler.

Atk sularin gelisiglizel dogaya verilmesi, sadece yerel degil,
kuresel Olgekte gevre sorunlarina yol agabilir. Bu nedenle ¢6zim
olarak:

e Durulama ve yikama sularinin mutlaka aritimasi gerekir.

e Sizdirmaz, dzel filtrasyon ve aritmaya sahip kanalizasyon
sistemleri kurulmalidir.

® Klguk oOlgekli kullanicilar da dahil endUstride de gevre dostu
Grtnler tercih etmelidi. Bu konuda tesvik mekanizmalari
artmalidir.

¢ Yasal dizenlemeler ve denetimler artirimalidir.

2. Gaz emisyonlar: Elektro kaplama proseslerinde kullanilan
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kimyasal ¢ozeltiler ve uygulanan elektrik enerijisi, belirli reaksiyonlar
sonucunda zararl gaz ve buharlarin agia ¢lkmasina neden
olur. Kimyasal reaksiyonlar sirasinda olusan buhar ve gazlar
(6rnegin siyanir gazi, krom buhar), havay kirleti. Ornegin
cozeltiler, elektrik akimiyla birlikte krom buhari salabilir. Bu buhar,
Ozellikle hekzavalent krom igeriyorsa, kanserojen Ozelliktedir.
Solundugunda akciger kanseri, burun deliklerinde yaralar, ciltte
tahris gibi ciddi saglik sorunlarina yol agabilir. Cevreye salindiginda
ise uzun slUre dogada kalabilir ve toprak ve su kaynaklarini
kirletir. Siyanur igeren kaplama banyolar 6zellikle ¢inko, bakir
ve glmuUs kaplamada kullanilir. Elektro kaplama sirasinda ya
da ¢ozelti isitildiginda hidrojen siyanlr gazi agiga cikabili. HCN
(Hidrojen Siyanur), gok zehirli bir gazdir. Az miktarda solunmasi
bile merkezi sinir sistemine zarar verir, 6lumcudl olabilir. Ayrica
atmosfere salindiginda hava kalitesini dusurdr, is ortaminda ciddi
saglik riski olusturur. Amonyak, Klor, nitrojen oksitler, hidrojen gibi
bagka zararl gazlar da bazi 6zel banyolarda ortaya gikabilir. Bu
gazlar, hem is guvenligi acisindan hem de hava kirliligi agisindan
kontrol edilmelidir. Bu gazlar havaya karistiginda, i¢ ve dis ortam
hava kalitesini ciddi sekilde disUrir. Fabrika ¢evresindeki yerlesim
alanlarinda solunum yolu hastaliklan artabilir. Isciler icin ciddi
saglik riskleri tagir: akut zehirlenme, cilt ve gz tahrigi, solunum
yolu problemleri, uzun vadede kanser. Yetersiz havalandirma
ya da gaz toplama sistemleri bulunmayan tesisler, is saglg
ve glvenligi yasalanna aykindr. Aciga cikan gazlar sadece
havayr degil, asit yagmurlarina neden olarak topragdi ve suyu da
etkileyebilir. Ozellikle krom gibi agir metallerin cevrede birikmesi,
canli yasamini tehdit eder.

Go6ziim ve Onlemler:

e Gaz Toplama ve Filtrasyon Sistemleri: Tesislerde &zel
gaz emis sistemleri kuruimali, bu gazlar toplanip filtrelerden
geciriimelidir. Ozelikle krom buhar icin sis tutucular (mist
eliminator) kullanimalidir.

e Kapall Sistem Kullanimi ve Havalandirma: Aglk banyolar
yerine kapall sistemler tercih edilmelidir.

® GUglU ve yonlendirilimis havalandirma sistemleri kurulmalidir.
¢ Alternatif Kimyasallar ve Prosesler

e Siyanlrsiz ve hekzavalent krom icermeyen alternatif
¢ozUmler kullanilabilir.

e Cevreye duyarl teknolojilere gecis tesvik edilmelidir.

o isci Egitimi ve Koruyucu Ekipman

® TUm personel gaz emisyonlan konusunda egitimeli, maske,
eldiven, gozIUk gibi koruyucu ekipmanlar eksiksiz saglanmalidir.
® Yasal Duzenlemeler ve Denetim: Emisyon sinir degerlerine
uymali, gevre ve is guvenligi denetimleri siklagtinimalidir.

Elektro kaplama proseslerinde olusan gaz emisyonlari, sadece
Uretim alanlarni degil, gevreyi ve halk sagldini da dogrudan
etkiler. Bu nedenle bu gazlarn kontrolt, sUrdUrUlebilir sanayi
uygulamalan agisindan vazgegiimezdir. Teknolojik onlemler ve
yasal zorunluluklar kadar, farkindalik ve sorumluluk duygusu da
bu stirecin en énemli yap! taglarindandir.

3. Kati atiklar: Elektro kaplama prosesinde metallerin ylzeyine bir
baska metalin kaplanmasi sirasinda kullanilan kimyasal banyolar
zamanla kirlenir ve igerisinde:

e Agir metaller (6rnegin krom, nikel, ginko, bakir, kadmiyum),

e Toksik bilesikler (6rnegin siyanUr tlrevleri),

o Cozeltiden ¢oken kati atiklar,

® Reaksiyon sonucu olusan metal oksit ve hidroksitler gibi
tehlikeli maddeler biriktirir.
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¢ \Wastewater from rinsing and washing must be properly treated
¢ | eak-proof sewer systems with filtration and treatment should
be established

e Even small-scale industrial users should prefer environmentally
friendly products, and incentive mechanisms should be
strengthened

e Regulations and inspections should be increased

2. Gas Emissions: Chemical solutions and applied electrical energy
in electroplating processes cause the release of harmful gases and
vapors through specific reactions. Vapors and gases formed during
chemical reactions (e.g., cyanide gas, chromium vapors) pollute
the air. For example, solutions can release chromium vapors when
combined with electric current. These vapors, particularly if they
contain hexavalent chromium, are carcinogenic. Inhalation may
cause serious health issues such as lung cancer, nasal sores, and
skin irritation. Environmental release of these vapors allows them to
persist for long periods, contaminating soil and water.

Cyanide-containing plating baths are particularly used for zinc,
copper, and silver plating. During electroplating or when solutions
are heated, hydrogen cyanide gas (HCN) may be released. HCN is
highly toxic; even small amounts can damage the central nervous
system and can be fatal. It also decreases air quality and poses
serious occupational health risks. Other harmful gases, such as
ammonia, chlorine, nitrogen oxides, and hydrogen, may also arise in
specific baths. These gases must be controlled both for workplace
safety and air quality.

When these gases enter the air, they severely reduce indoor
and outdoor air quality. Nearby residential areas may experience
increased respiratory diseases. Workers face serious health risks
including acute poisoning, skin and eye irritation, respiratory
problems, and long-term cancer risks. Facilities without adequate
ventilation or gas collection systems violate occupational health and
safety laws. Released gases not only pollute the air but can also
cause acid rain, affecting soil and water. Accumulation of heavy
metals like chromium in the environment threatens living organisms.

Solutions and Precautions:

e Gas Collection and Filtration Systems: Facilities should install
special gas extraction systems to collect and filter emissions.
Mist eliminators should be used especially for chromium vapors.
¢ Closed Systems and Ventilation: Closed systems are preferred
over open baths.

e Powerful and directed ventilation systems should be installed.
e Alternative Chemicals and Processes:

e Cyanide-free and hexavalent chromium-free solutions can be
used

¢ Transition to environmentally conscious technologies should be
encouraged

e Worker Training and Protective Equipment:

e Al personnel should be trained on gas emissions, and
protective equipment such as masks, gloves, and goggles must
be provided

¢ Regulations and Inspection:

e Emission limits should be respected, and environmental and
occupational safety inspections intensified

Gas emissions from electroplating processes directly affect not only
the production areas but also the environment and public health.
Therefore, controlling these emissions is essential for sustainable
industrial practices. Alongside technological measures and legal
obligations, awareness and a sense of responsibility are fundamental
pillars of this process.
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3. Solid Wastes: During the electroplating process, chemical
baths used to deposit one metal onto another gradually become
contaminated and contain:

® Heavy metals (e.g., chromium, nickel, zinc, copper, cadmium)
e Toxic compounds (e.g., cyanide derivatives)

e Precipitated solid wastes from solutions

® Hazardous substances formed as a result of reactions, such as
metal oxides and hydroxides

These accumulations are obtained as sludge from treatment plants
or after bath cleaning. Sludges generated from electroplating baths,
if disposed of improperly, can permanently poison the soil.

Permanent Soil Contamination: When this sludge is dumped directly
onto soil, the heavy metals it contains mix into the soil structure.
Heavy metals (e.g., lead, chromium, nickel) do not dissolve or
break down and remain persistent for hundreds of years. These
substances reduce soil fertility and disrupt microorganism balance.
Toxic metals can also transfer to crops grown in the soil, indirectly
entering the human food chain.

Groundwater and Surface Water Pollution: Rainwater can leach
toxic components from this sludge into groundwater, leading to
contaminated drinking water and chronic health problems. If rivers
or ponds are located near sludge disposal areas, surface waters
can also become polluted.

Effects on Plant and Animal Life: Heavy metals damage plant root
systems and hinder growth. Animals (and humans) consuming plants
that have absorbed toxic substances face risks of bioaccumulation
and biomagnification. Metals such as lead, cadmium, and mercury
are particularly toxic to the nervous system, kidneys, and liver.

Violation of Hazardous Waste Management: Electroplating sludges
are classified as hazardous waste. Proper labeling, transport,
temporary storage, and disposal are subject to environmental
regulations. Random disposal into nature constitutes a crime
against both the environment and human health and carries severe
legal penalties.

Proper Disposal Methods and Solutions:

® Disposal in Licensed Hazardous Waste Facilities: Electro-
plating sludges should be sent to licensed hazardous waste
treatment facilities, where they are either stabilized through
physical-chemical processes or incinerated.

e Solidification and Controlled Storage: Sludge is solidified using
special additives to reduce leakage risks. It is buried in leak-proof,
controlled storage areas to prevent soil contamination.

e Recovery (where applicable): Some metals can be recovered
from sludge using suitable processes (e.g., nickel or copper),
providing both economic benefits and waste reduction.

Electroplating sludges are toxic hazardous wastes that can cause
permanent environmental damage if disposed of incorrectly.
Preventing their release into nature, disposing of them at licensed
facilities (with Ministry of Environment authorization), and handling
them according to waste management regulations is vital for both
environmental protection and human health. Licensed facilities
process, treat, recycle, or dispose of waste in ways that prevent
environmental harm. During these operations, emissions, leaks, and
other risks are carefully controlled.

It should be remembered that soil is the memory of nature. Poisoning
it affects life for generations.

From the Perspective of Economic Sustainability:
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Bu birikintiler, camur (sludge) formunda artma tesislerinden veya
banyo temizligi sonrasi elde edilir. Elektro kaplama banyolarindan
¢lkan camurlar, yanlis bertaraf edilirse topragi kalici olarak zehirler.

Topragin Kalici Olarak Zehirlenmesi: Bu ¢amurlar dogrudan
topraga dokuildigunde, icerdigi agir metaller topragin yapisina
kargir. Agrr metaller (6rnegin kursun, krom, nikel), toprakta
¢bzUnmez, pargalanmaz ve yUzlerce yil kaliciigini korur. Bu
maddeler topragin verimliligini distrur, mikroorganizma dengesini
bozar. Zehirli metaller, toprakta yetisen tarm UrUnlerine gegebilir,
dolayl olarak gida zinciriyle insanlara ulasir.

Yeralti ve Ylzey Suyu Kirliligi: Yagmurla birlikte bu ¢amurlarin
icerisindeki toksik bilesenler stzUlerek yeraltl sularina karigabilir.
Bu da igme suyunun kirlenmesine ve kronik saglik sorunlarina
neden olabilir. Camurlarn dékildigu alanlara yakin nehir veya
gOlet varsa, kirlenme ylzey sularina da ulasir.

Bitki ve Hayvan Yasamini Etkiler: Agir metaller bitkilerin kok
sistemine zarar verir, blyUmeyi engeller. Topraktan zehirli
maddeleri alan bitkilerle beslenen hayvanlar (ve insanlar) igin
biyolojik birikim ve biyomagnifikasyon riski ortaya gikar. Ozellikle
kursun, kadmiyum ve civa gibi metaller sinir sistemi, bobrek ve
karaciger Uzerinde toksik etkilere sahiptir.

Tehlikeli Atk Yonetimi  Ihlali;  Elektro kaplama  ¢amurlar,
“tehlikeli atik” olarak tanmlani. Bu atiklarn uygun sekilde
etiketlenip tasinmasi, gecici depolanmasi ve bertaraf edimesi
cevre yonetmeliklerine tabidir. Gelisiglizel doJaya birakimasi
durumunda hem gevreye hem de insan sagligina karsi sug teskil
eder, agir yasal yaptinmlar vardir.

Dogru Bertaraf Yontemleri ve Coziim

e Tehlikeli Atik Tesislerinde Bertaraf: Elektro kaplama gamurlari,
lisansli tehlikeli atik bertaraf tesislerine gonderimelidir. Bu
tesislerde camurlar ya fiziksel-kimyasal islemlerle stabilize edilir
ya da yakma yoluyla imha edilir.

¢ Katilastirma ve Atk Depolama: Camur, 8zel katki maddeleriyle
katilagtirlir, sizinti riski azaltilir. Sizdirmaz zeminli kontrollt
depolama sahalarinda gémdllerek topraga zarar vermesi
onlenir.

e Geri Kazanim (uygun ise): Bazi metaller, uygun proseslerle
gamurdan geri kazanilabilir (6rnedin nikel veya bakir). Bu hem
ekonomik fayda saglar hem de atik miktarini azaltir.

Elektro kaplama gamurlar, yanlis bertaraf edildiginde dogaya
kalici zararlar veren toksik bir tehlikeli atikti. Bu tir ¢amurlann
dogaya dokilmemesi, lisansli tesislerde (Gevre Bakanlidr’ndan
yetki belgesi olmall) bertaraf edilmesi, atik yénetimi mevzuatlarina
uygun sekilde taginip islenmesi hem gevrenin korunmasi hem de
insan saglginin surdlrdlebilirigi agisindan hayati dneme sahiptir.
Lisansli tesislerde atiklar cevreye zarar vermeyecek sekilde islenir,
arttilir, geri dondstrldr ya da bertaraf edilir. Bu islemler sirasinda
emisyonlar, sizintilar ve diger riskler kontrol altindadir.

Unutulmamalidir ki toprak, doganin bellegidir. Ona bulagan zehir,
nesiller boyu yasami etkiler.

EKONOMIK SURDURULEBILIRLIK ACISINDAN

Elektro kaplama sektdrl, hem kiresel hem de yerel 6lcekte
endustriyel gelisimin kritik bir parcasi olarak ekonomik blylmeye
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ve teknolojik ilerlemeye dogrudan katki saglamaktadir. Global
tedarik zincirlerinin dnemli halkalarindan biri haline gelen elektro
kaplama, Urlnlerin katma degerini artirarak birgok sektorde
stratejik bir rol oynamaktadir.

Elektro kaplama sayesinde Urdnlerin korozyon direnci, sertligi
ve asinma dayanimi yUkseltilir; bakim ve degistirme maliyetleri
dustrailir. Ozelikle otomotiv, havacilk ve insaat sektdrlerinde
parcalarin dmrU uzatilarak yedek parga ihtiyaci azalir. Dekoratif
kaplamalar (6rnegin nikel-krom) Urlnlerin gorsel kalitesini artirarak
pazar degerini yUkseltir. Yiksek kaliteli ylzey kaplamalar,
firmalara fiyatlandirma guicl kazandirir ve rekabet avantaji saglar.
Bugun elektro kaplama; otomotiv, elektronik, savunma sanayi ve
tlketici Urtnleri gibi pek ¢ok sektdrde vazgeciimez bir teknoloji
konumundadir. Bu yaygin kullanim, elektro kaplama hizmeti sunan
isletmeler igin istikrarli ve strdUrUlebilir bir gelir akisi yaratmaktadir.
Elektro kaplama prosesleri kisa ve orta vadede Urin kalitesini
artirarak ekonomik avantajlar saglasa da, cevresel maliyetler
ve yasal uyum yUkimlGlikleri gbz ardi edildiginde ekonomik
sUrdurUlebilirlik riske girebili. Dolayisiyla, ¢evreyi koruyan ve
kaynaklari verimli kullanan kaplama stratejileri, isletmelerin
uzun vadeli ekonomik saghgi icin kritik dnemdedir. Ginimuzde
ise sektdr, birtakm surdurllebilifik zorluklan ve risklerle karsi
karslyadir:

e Yiksek isletme ve Antma Maliyetleri: Tehlikeli kimyasallarin
kullanimi, karmasik atik artma sistemlerini zorunlu kilar. Aritma
tesislerinin kurulumu ve igletimesi ylksek maliyet yaratir. Eneriji,
su ve kimyasal tUketimi fazladir; bu da operasyonel giderleri
artinr. Sarf kimyasallarin gogu ithal olup déviz bazli maliyetlere
bagimliik olusturur. Ayrica, nitelikli is guct strdirdlebilirligi ve
Ucret politikalari, stireci tehdit eden 6nemli risk faktorleridir.

¢ Dijitallesme ve Robotik Uygulamalar: Elektro kaplama
sUreclerinde dijitallesme, yalnizca Uretim verimliligini artirmakla
kalmaz; cevresel, ekonomik ve kalite kontrol boyutunda da
daha strdartlebilir bir yapi olusturur. Bu déntsim, EndUstri
4.0'in temel unsurlarnin — veri toplama, otomasyon, yapay
zeka, sensor teknolojileri ve uzaktan izleme — elektro kaplama
proseslerine entegre edilmesini igerir.

ELEKTRO KAPLAMA PROSESLERINDE DIJITALLESME

1. Akill Sensorler ve Gergek Zamanl izleme: Kimyasal banyo
bilesimi, sicaklk, pH, iletkenlik ve akim yodunlugu gibi kritik
parametreler sensorlerle slirekli izlenebilir. Gergek zamanli izZieme
sayesinde proses sapmalari erken tespit edili, hata orani ve
malzeme kaybi azalrr.

2. Veri Toplama ve Analitik (IoT & Big Data): SUrecten elde edilen
veriler, merkezi sistemlere aktarilir ve analiz edili. Bu veriler
sayesinde proses optimizasyonu saglanir (Grnegin, minimum
kimyasal kullanimi). Tahmine dayali bakim yapilabilir (banyo émrd,
ekipman arizasl vs. énceden &ngdrilebilir). Enerji ve su tlketimi
analiz edilerek tasarruf saglanabilir.

3. Yapay Zeka (Al) ve Makine Ogrenmesi (ML): Al modelleri,
gecmis islem verilerini analiz ederek ideal kaplama parametrelerini
hizla belirleyebilir. Kalite kontrol

verilerinden 6grenerek hatali Urdnleri énceden tahmin edebilir.
Kimyasal dengenin bozulmasini 6ngortp proaktif ayarlamalar
ve dlzeltmeler yapimasina imkan taniyabilir. Yapay sinir aglar
prosesin kontroll, optimizasyonu ve kalite iyilestirmesi agisindan
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The electroplating sector contributes directly to economic growth
and technological advancement at both global and local levels as a
critical part of industrial development. Becoming an important link
in global supply chains, electroplating adds value to products and
plays a strategic role across multiple industries.

Electroplating increases corrosion resistance, hardness, and wear
resistance of products, reducing maintenance and replacement
costs. In automotive, aerospace, and construction industries, it
extends the lifespan of parts, reducing the need for spare parts.
Decorative coatings (e.g., nickel-chrome) enhance visual quality
and market value. High-quality surface coatings give companies
pricing power and a competitive advantage. Today, electroplating
is indispensable in industries such as automotive, electronics,
defense, and consumer products. This widespread use creates a
stable and sustainable revenue stream for businesses providing
electroplating services.

While electroplating processes offer short- and medium-term
economic benefits through improved product quality, ignoring
environmental costs and regulatory compliance risks can threaten
long-term economic sustainability. Therefore, coating strategies that
protect the environment and use resources efficiently are critical to
the long-term economic health of businesses.

Currently, the industry faces several sustainability challenges and
risks:

e High Operating and Treatment Costs: Use of hazardous
chemicals necessitates complex waste treatment systems.
The establishment and operation of treatment plants are
expensive. Energy, water, and chemical consumption are high,
increasing operational expenses. Most consumable chemicals
are imported, creating dependence on foreign currency-based
costs. Additionally, the sustainability of skilled labor and wage
policies is a significant risk factor for the process.

DIGITALIZATION AND ROBOTIC APPLICATIONS IN
ELECTROPLATING PROCESSES

Digitalization in electroplating processes not only enhances
production efficiency but also creates a more sustainable structure
in environmental, economic, and quality control dimensions.
This transformation involves integrating the core elements of
Industry 4.0—data collection, automation, artificial intelligence,
sensor technologies, and remote monitoring—into electroplating
processes.

1. Smart Sensors and Real-Time Monitoring: Critical parameters
such as chemical bath composition, temperature, pH, conductivity,
and current density can be continuously monitored using sensors.
Real-time monitoring allows early detection of process deviations,
reducing error rates and material loss.

2. Data Collection and Analytics (loT & Big Data): Process data
is transmitted to central systems for analysis, enabling process
optimization (e.g., minimal chemical usage). Predictive maintenance
becomes possible, anticipating bath lifespan or equipment failures.
Energy and water consumption can be analyzed to identify
opportunities for savings.

3. Artificial Intelligence (Al) and Machine Learning (ML): Al models can
rapidly determine optimal plating parameters by analyzing historical
process data. They can learn from quality control data to predict
defective products in advance. Al enables proactive adjustments
to maintain chemical balance, enhancing process stability. Neural
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networks (ANNSs) can adjust process parameters in real time based
on sensor data, allowing rapid adaptation to changing conditions
while maintaining consistently high quality.

4. Automation and Robotic Applications: Loading, unloading,
rinsing, and dipping operations can be automated using robots.
This enhances worker safety and ensures process stability and
repeatability. Fully automated lines enable 24/7 production,
increasing efficiency and sustainability.

5. Digital Twin Technology: Virtual replicas of plating systems allow
process simulations, fault analyses, and improvement scenario
testing. New products or plating types can be tested digitally before
actual production, reducing trial-and-error cycles and associated
waste.

6. Remote Monitoring and Control (Cloud & Mobile Integration):
Operators and engineers can monitor production lines via mobile
devices, receive alerts, and adjust parameters remotely. Centralized
control can be implemented across multiple facilities.

In Turkey, the electroplating sector has experienced rapid growth
over the past 20 years, particularly driven by the automotive and
white goods industries. The sector plays a significant role in exports
as a supplier to global players. Investments in environmental and
digital transformation are increasing, enhancing the sector’s future
economic growth potential.

The future of the sector heavily depends on investments in
sustainable production, modern facilities, innovation, and skilled
workforce. Environmental regulations in Turkey and globally are
expected to tighten further in the coming years. Compliance with
these regulations will be not only a legal requirement but also a
strategic necessity for gaining competitive advantage. University-
industry collaborations should be strengthened, and continuous
R&D investment should focus on developing sustainable and
efficient coating technologies.

Customized coating solutions and digitally supported production
facilities should be designed according to emerging market needs.
Employees’ skills in Industry 4.0 technologies must be enhanced.
Career paths in technical expertise and management should be
planned to retain qualified personnel, while young talents, engineers,
and blue-collar workers should be encouraged to engage with the
sector, contribute to innovation, and adopt sustainable circular
production. Environmental awareness in production must be
increased, and adoption of eco-friendly processes should be
promoted.

Through investments in environmental sustainability, technological
innovation, and human resource development, the sector can
increase global competitiveness, minimize environmental impact,
enhance operational efficiency, and ensure long-term economic
sustainability. This strategy will play a key role in the transformation
of the electroplating industry, enabling cleaner, smarter, and human-
centered production systems for the future.
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oldukga faydali olabilir. YSA, senstrlerden gelen verilerle gergek
zamanl olarak proses parametrelerini ayarlayabili. Bu sayede,
degisen kosullara hizli adaptasyon ve surekli yiksek kalite
saglanabilir.

4. Otomasyon ve Robotik Uygulamalar: YUkleme-bosaltma,
durulama, daldirma iglemleri robotlar tarafindan otomatik olarak
gerceklestirilebilr. Bu hem isci saghd agisindan daha guvenlidir
hem de islem kararliigi, tekrarlanabilirligi saglar. Tam otomatik
hatlar, 24/7 Uretim kapasitesiyle verimliligi artinr, strdUrlebilirligi
saglar.

5. Dijital ikiz (Digital Twin) Teknolojisi: Kaplama sistemlerinin sanal
bir kopyas! olusturularak, proses simulasyonlari, hata analizleri
ve iyllestime senaryolan calisllabili. Ozelikle yeni Urlinler veya
kaplama tipleri deneneceginde, Uretimi durdurmadan dnce dijital
ortamda test yapilabilir. Deneme yanilma doéngust azaltilabilir.

6. Uzaktan Izleme ve Kontrol (Cloud & Mobil Entegrasyon):
isletme sahipleri ve miihendisler, mobil cihazlar Gizerinden Uretim
hattini izleyebilir, alarm alabilir, parametreleri degistirebilir. Coklu
tesislerde merkezi kontrol saglanabilir.

Turkiye'de elektro kaplama sektorl, 6zellikle otomotiv ve
beyaz esya Ureticilerinin blyUmesiyle son 20 yilda hizl bir
gelisim gbstermigtir. Sektdr, klresel oyuncularin  tedarikgisi
olarak ihracatta 6nemli pay almistir. Cevresel ve dijital ddnUstim
yatnmlarn artmakta; bu da sektdrin gelecekteki ekonomik
blylme potansiyelini  ylUkseltmektedir. Sektdrin  gelecedi,
sUrdUrdlebilir Gretim, tesis, inovasyon ve nitelikli is gliclne yapilan
yatirmlara 6nemli 6lctde bagldir. Dinyada ve TUrkiye’'de cevresel
dizenlemeler 6nUmuUzdeki yillarda giderek sikilasacak. Bu
dizenlemelere uyum, sadece yasal zorunluluk degil, aynizamanda
pazarda rekabet avantajl saglamak icin stratejik bir gereklilik de
olacaktr. Universite- sanayi is birlikleri gtiglendiriimeli, kaplama
teknolojilerinde  strdurulebilir ve verimli ydntemler gelistirmek
Uzere surekli arge yatinmlar yapimalidir. Yeni pazar ihtiyaglarina
gdre Ozellestiriimis kaplama ¢dzimleri ve dijital destekli Uretim
tesisleri tasarlanmalidir. Calisanlarin endUstri 4.0 teknolojilerini
kullanma becerileri artinimalidir. Sektérde kalifiye elemanlarin elde
tutulmasi igin teknik uzmanlk ve yoneticilk alanlarinda kariyer
yollari planlanmall, gen¢ yeteneklerin, mihendis ve mavi yakanin
sektore ilgisi artinlmali, inovasyona ve surdurUlebilir déngusel
Uretime katki saglamalan tesvik edilmelidir. Uretimde cevre bilinci
artinlmali ve gevre dostu proseslere tesvik edilmesi gerekmektedir.

Sektor, cevresel surdurllebilirlik, teknolojik yenilikgilik ve insan
kaynagr gelisimi alanlarnnda yapilacak yatinmlarla; global
rekabet guclnU artiracak, cevresel etkilerini minimize edecek,
operasyonel verimliligini yikseltecek ve uzun vadede ekonomik
sUrdurUlebilirligini saglayacak potansiyele sahiptir. Bu strateji,
elektro kaplama sektorinin  dontsiminde anahtar  rol
oynayacaktir ve gelecegin daha temiz, akill ve insana deger veren
Uretim sistemlerini mimkUn kilacaktr.
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Hint Tanrigcasi Kali’den

Rolling Stone’a

Taslar 50 Yildan Fazla Yuvarlanmaya Devam Ediyor...

From Indian Goddess Kali
to The Rolling Stone

The Stones Keep Rolling for More Than 50 Years...

Ekrem ALTUNCU

The Rolling Stones, rock muziginin en ikonik ve etkili
gruplarindan biridir. 1962 yilinda Londra’da kurulan bu grup,
Mick Jagger (vokal), Keith Richards (gitar), Brian Jones (gitar,
coklu enstrimanlar), Charlie Watts (davul) ve Bill Wyman
(bas gitar) gibi isimlerden olusuyordu. Grup, basta blues ve
rock’n’roll olmak Uzere bir dizi muizik tirdnU harmanlayarak
blUyUtk bir ¢cikis yapmistir. The Rolling Stones, sadece mizik
dinyasinda degil, ayni zamanda kultUrel ve toplumsal alanda
da buUydk bir etkiye sahip
olmustur.  Grup, genglik
isyanini, 6zgurlik arzusunu
ve toplumsal  degisim
ihtiyacini simgelemistir.

Dldnyanin en uzun soluklu
gruplarindan biri olan The
Rolling Stones, 50 yili askin
sUredir her yastan insana
hala ilham vermeye devam
ediyor. Tarihin en bagaril
ikillerinden ~ biri  olarak
taninan Mick Jagger ve
Keith Richards, ilkokul yillarinda (1961) tanismiglardir. Yillar
sonra bir tren istasyonunda tesadUfen Kkarsilastiklarinda,
Richards, Jagger’in elinde tasidigi birka¢ blues plagini fark
eder. Blues muzigi, her ikisinin de ortak tutkusu olmustur.
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The Rolling Stones are one of rock music’s most iconic and
influential bands. Founded in London in 1962, the band
consisted of Mick Jagger (vocals), Keith Richards (guitar), Brian
Jones (guitar, multi-instrumentalist), Charlie Watts (drums),
and Bill Wyman (bass guitar). The band made a big splash
by blending a number of musical genres, especially blues and
rock’n’roll. The Rolling Stones have had a massive impact not
only in the musical world but also in cultural and social spheres.
The group symbolized youth
rebellion, the desire for
freedom, and the need for
social change.

The Rolling Stones, one of
the world’s longest-running
bands, continue to inspire
people of all ages for more
than 50 years. Mick Jagger
and Keith Richards, known
as one of the most successful
duos in history, met in their
primary school years (1961).
Years later, when they met
by chance at a train station,
Richards noticed a few blues records that Jagger was carrying.
Blues music was a common passion for both. The foundations
of The Rolling Stones were laid in those years.

When the band was just beginning to gain recognition, Brian
Jones was asked the name of the group during a phone call with
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a magazine. The first thing he saw was a record by the famous
blues guitarist Muddy Waters. Without hesitation, he replied
“Rollin’ Stone”, which was written on the record label. Brian
Jones had suggested this name during the band’s formation,
referencing Muddy Waters’ song “Rolling Stone”, highlighting
the band’s deep connection to blues music. As a result, the
name Rolling Stones symbolizes both movement and change,
as well as the band'’s respect for its musical roots.

The phrase “Rolling Stones” is inspired by the English idiom
“a rolling stone gathers no moss”. This idiom suggests that
something constantly in motion does not stagnate or accumulate
moss like things that stay still. In other words, it reflects a
lifestyle of change, innovation, and a resistance to being static.
The band adopted this idiom as a kind of philosophical outlook:
to constantly pursue innovation through music and symbolize
change and energy. Additionally, the name reflects a rebellious
stance; because once the stones start rolling, nothing can stop
them.

The band’s iconic tongue and lips logo was designed by artist
John Pasche. When designing the logo, Pasche was inspired by
the Indian goddess Kali, who is often associated with darkness
and horror. As The Rolling Stones reshaped rock music, they
aimed to break old rules and develop an innovative style. These
themes of “destruction” and “rebirth” reflect parallels with Kali’s
mythology. The group’s energetic and rebellious attitude can be
seen as a challenge to cultural norms.

The Rolling Stones’ stage performances can sometimes be

info@tuyider.org

iste The Rolling Stones’un temelleri o yillarda atilmistir.

Yeni taninmaya bagladiklar siralarda, telefonda bir dergiyle
konusurken grubun ismi sorulunca Brian Jones’un gdzine
carpan ilk sey, UnlU blues gitaristi Muddy Waters’in plagi
olmus ve hi¢ dislinmeden, plakta da yer alan “Rollin’ Stone”
cevabini vermesiyle grubun ismi konmustur. Brian Jones’un,
grup kurulum asamasinda ddénemin en &nemli blues
sanatgisi Muddy Waters’in “Rolling Stone” adli bir sarkisina
atifta bulunarak bu ismi 6nerdigi ve grubun kdklerinin blues
mUzigine olan bagllidini da simgeledigi bilinir. Sonug olarak,
Rolling Stones ismi hem hareketliligi ve degisimi simgeler
hem de grubun mizikal kdklerine olan saygisini gosterir.

“Rolling Stones” ifadesi, ingilizce’de “A rolling stone gathers
no moss” (Yuvarlanan tas yosun tutmaz) deyiminden
esinleniimistir. Bu deyim, degisim ve hareket halinde olan
bir seyin, genellikle hareketsiz kalan ve yerinde duran seyler
gibi “yosun tutmadigi” veya birikim yapmadigi anlamina gelir.
Yani bir kisinin surekli olarak hareket etmesi, degisim ve
yenilik pesinde olmasi, yerlesik bir durumdan uzak durmasi
anlamina gelir. Grup, bu deyimi bir tir felsefi yaklasim
olarak benimsemistir: MUzigiyle surekli yenilik pesinde
kosan, degisimi ve enerjiyi simgeleyen bir grup olmayi
hedeflemiglerdir. Ayrica bu isim, grubu temsil eden bir “asi”
durusu da yansitir; ¢unkU taglar yuvarlanirken higbir sey
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perceived as a kind of “battle”, as they have always captivated
audiences with thrilling, fiery, and unprecedented live shows.
Kali’'s warrior aspect mirrors this kind of on-stage energy. The
band’s performance style and musical energy evoke a sense
of power and transformation, reminiscent of Kali’s mythological
traits.

The Rolling Stones have delivered major stage performances
worldwide for decades. Their tours titled “World Tour” have
always drawn huge attention and earned them the title of “The
World’s Greatest Rock Band”. Every stadium and arena concert
has offered unforgettable experiences to tens of thousands of
fans. Their stage shows are enriched with dynamic lighting,

giant screens, and visual effects. In addition to energetic and
enthusiastic songs, audience interaction plays a significant role
in their live performances.

In summary, Rolling Stones concerts have become a major
cultural phenomenon, not only in terms of music but also
through their spectacular stage presence and the energy of
the band members. This legendary band, which has been
performing for more than 50 years, will always be remembered
as the “kings of rock’n’roll”.

info@tuyider.org

onlar durduramaz.

Grubun Unld dil ve dudak logosu sanat¢i John Pasche
tarafindantasarlanmistir. Pasche, logoyutasarlarkengenellikle
karanlk ve dehsetle bagdastirilan Hint tanrgasi Kali’den
esinlendi. Rolling Stones, rock mazigini sekillendirirken, eski
kurallari yikip yenilik¢i bir tarz gelistirmeyi hedeflemistir. Bu
“yikim” ve “yeniden dogus” temalari, Kali'nin mitolojisiyle
benzerlik gdstermektedir. Grubun enerjik ve asi tavri, kultdrel
normlara karsl bir meydan okuma olarak dustndlebilir.

Rolling Stones’un sahne performanslar da
bazen bir tlr “savas” olarak algilanabilir;
¢Unkll grup her zaman daha Once
gbrulmemis, heyecan verici ve yogun atesli
bir performans sergileyerek izleyiciyi etkisi
altina almigtir. Kali'nin savasgi yonu, bu tir
bir sahne enerjisiyle benzesebilir. Grubun
sahne enerjisi ve muizikal tarzi, Kali'nin
mitolojisindeki bazi unsurlar yansitan bir
guc¢ ve donistm hissiyatl uyandirmaktadir.

Rolling Stones, uzun vyillar boyunca dinya
capinda blylk sahne performanslan
duzenledi. “World Tour” adli turlan her
zaman bUyuk ilgi gérdu ve onlara “Dinyanin
En BlyUk Rock Grubu” unvanini kazandirdi.
Her stadyum ve arena konseri, on binlerce
dinleyiciye essiz  bir keyif yasatmigtrr.
Grubun sahne performanslar,  sUrekli
degisen isiklar, dev ekranlar ve gdrsel
efektlerle zenginlestirimistir. Grubun canl
performanslarinda  enerjik ve coskulu
sarkilarin yani sira, seyircilerle olan etkilesimi de blyUk 6nem
tagrr.

Ozetle, Rolling Stones konserleri sadece muzik acisindan
degil, sahne sovlari ve grup Uyelerinin enerjisiyle de bulyUk
bir kulttrel fenomen haline gelmistir. 50 yili askin stredir
konserler vermeye devam eden bu efsanevi grup, her zaman
“rock’n’roll’'un krallan” olarak hatirlanacaktir.
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ASINDIRICI AKISLA iSLEME (AFM):

Asindirici akigla capak alma veya ekstriide honlama
olarak da bilinen asindirici akigla isleme (AFM),
asindirict yukli bir sivinin bir is parcasi boyunca
akmasi ile karakterize edilen bir i¢ ylzey bitirme
islemidir.

ABRASIVE FLOW MACHINING (AFM)

Abrasive flow machining (AFM), also known as
abrasive flow deburring or extrude honing, is an
interior surface finishing process characterized by
flowing an abrasive-laden fluid through a workpiece.

ELEKTROKIMYASAL iSLEME (ECM):

Elektrokimyasal isleme (ECM), bir altik malzemesini
anodik ¢oziinme yoluyla igslemek ve talas kaldirmak
icin elektrokimyasal yo6ntemler kullanan cesitli
elektrokimyasal hassas yuzey islemlere verilen
addir. ECM’deki bir elektrolitik hticre tipik olarak
bir katot ve bir anot is parcasindan olusur; burada
elektrolit, is parcasindan ¢éziinen mikro parcaciklari
yuzeyden ayirmak igin elektrotlar arasi bosluktan
pompalanir.

ELECTROCHEMICAL MACHINING (ECM)

Electrochemical machining (ECM) is the name given
to a variety of processes that use electrochemical
means to remove a substrate material by anodic
dissolution. An electrolytic cell in ECM typically
consists of a cathode tool and an anode workpiece,
where the electrolyte is pumped through the
interelectrode gap to remove dissolution products
that emanate from the workpiece

A YUZEY KALITE :

Ylzey hassasiyeti B ylzey kaliteye gbre daha
az olan, daha ¢ok goérinir olmayan ylizeylerde
kullanimasi tercih edilen malzemelerdir. Ornegin,
dayanikl tiiketim Urtinleri, beyaz esya, ve otomotiv
de i¢c pargalar.. Kapi iskeletleri, travers ve braket
parcalar.

A SURFACE QUALITY:

These are the materials that have less surface
sensitivity than B surface quality and are preferred
to be used on non-visible surfaces. For example,
interior parts of durable consumer goods, white
goods, and automotive. Door frames, crossbars
and bracket parts.



YUZEY iSLEME TOLERANSLARI:

Makine imalatinda talasl veya talassiz sekillendirme
ile elde edilen ylizeylerde yapimdan dolayi purtzler
olusabilir. Bu purlzler uygulanan yapim cesidine
gore gozle gorilebilir ve elle hissedilebilecegi
sekilde olabilecegi gibi bazi hassas kontrol cihazlar
ile gorulebilecek ve O6lcllebilecek blyukluklerde
olabilir.

SURFACE MACHINING TOLERANCES:

In machine manufacturing, roughness may occur
on the surfaces obtained by shaping with or without
machining due to production. Depending on the
production scheme applied, these irregularities can
be seen with the eye and felt by hand, or they can
be seen and measured with some sensitive control
devices.

TERMAL GAPAK ALMA:

Birden fazla ylzeydeki ulasiimasi zor alanlardaki
capaklari ayni anda hedef alan bir islemdir. Bu hizl
yuksek enerji yontemi, capaklar buharlastiran ve
metal yuzeyinden uzaklastiran bir termal eneriili
prosestir. Termal sok dalgalarinda gerekli sy
olusturmak icin yanici gaz ve asindirici gazlar kullanir.

THERMAL DEBURRING

Thermal deburring is a process that targets
burrs in hard-to-reach areas on multiple surfaces
simultaneously. This fast-paced energy method
uses heat and combustive, corrosive gases to
create thermal energy and shockwaves that
vaporize the burrs and scald them out of the metal.

B YUZEY KALITE :

Yizey kalitesinin homojen ve diizgin bir gériiniime
sahip, ylzey hassasiyeti gerektiren, ylzey
plrizltligt  dusik olan kalitelerdir. Boya ve
kataforez iglemi sonunda diiz ve puriizsiz ylzeye
sahip olmalidir. Ozellikle otomotivde gériinir yiizey
panel parcalarda kullanilir. Kapi panelleri, motor
ve bagaj kaputlar, tavan, 6n ve arka camurluk
parcalari.

B SURFACE QUALITY:

Surface quality has a homogeneous and smooth
appearance, requires surface precision, and has
low surface roughness. At the end of the painting
and cataphoresis process, it should have a flat
and smooth surface. It is especially used in visible
surface panel parts in the automotive industry. Door
panels, engine and trunk hoods, roof, front and rear
fender parts
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Sektorel Etkinlikler

15-17/05 Automechanika https://automechanika.messefrank-
2025 furt.com/frankfurt/en.html

18-21/ 06 SURFACE AND COATING 2025 www.surfaceandcoatings.com
2025

02/05-09 MSPO Uluslararasi Savunya San.Fuari https://www.targikielce.pl/en/mspo
2025

15-17/09 International Fastener Expo https://fastenershows.com/
2025

14-18/10 Equip Auto https://www.equipauto.com/
2025

01-03/ 10 SURTECH EURASIA 2025 ifm.com.tr/tr/fuarlar/surtech-eura-
2025 sia-yuzey-islem-galvaniz-kimyasal-

lari-teknolojileri-fuari-2025

07-09/10 PARTS2CLEAN 2025 www.parts2clean.de
2025

03-05/12 IPCC Iran https://ipce.ir/en/
2025

14-17/04 PAINTEXPO KARLSRUHE 2026 www.paintexpo.de
2026




Uyelerimiz

Our members

Partnerlerimiz

Our Partners

SUMAR ULUDAG UNIVERSITESI TAU METEM HISIAD
iITU SAU ATATURK UNIVERSITESI DOKUZ EYLUL
UNIVERSITESI SUBU SDU YEDITEPE UNiV. KOU TUCSA
HANNOVER FAIRS TURKEY SAHA iISTANBUL ENOSAD
TAYSAD NOSAB BORCELIK - BTA TOBB BTSO BTU
COSKUNOZ - CEV TALSAD ARTKiM ST ENDUSTRi MEDYA
KiIMYA OSB NILUFER OSB GALVANOTEKNIK KARFO ENDUSTRIYEL



ABT Akiskan ve Boya Tekn. A.S. | Akafor Membran Sis. San. ve Tic. Ltd. $ti. | Akay Grup Kimya San. Tic. A.S. | Aken
Miihendislik Aritma Sistemleri San. Tic. Ltd. Sti. | Alfatech Makina MiUmessilik San. ve Dig Tic. Ltd. Sti. | Altekma Dig Tic. Boya
Mak. San. A.S. | Altinok Galvona Kimya San. ve Tic. Ltd. Sti. | Arka Kimyasal Uriinleri Mak. San. Tic. A.S. | Armin Atik Geri
Donlislim San. ve Tic. Ltd. $ti. | Artkim Fuarcilik Tic. A.S. | Asem Plast. ve Metal Kaplama San. ve Tic. Ltd. Sti. | Assa Metal
Kaplama ins. San. ve Tic. Ltd. Sti. | Ayoki Yalitim Boya Koruma Kimya Dan. ins. Taah. San. ve Tic. A.S. | Begen Kaplama San.
ve Tic. Ltd. Sti. | Bilal Ozcan - Berrak Gevre Tekn. Su Aritma Sis. | Boysis Makine Taah. San. ve Tic. A.S. - Selguk ligaz | Burg
Metal Plast. Celik A.S. | BVA Miimessillik Mak. San. ve Tic. Ltd. Sti. | CPS Pressform San. ve Tic. A.S. | Coventya Kimya San.
ve Tic. A.S. | Dede Kimya San. Tic. A.S. | Deger Kromaj - Ali Deder | Delta Galvanoteknik Kim. Mad. Tic. San. ve Tic. Ltd.
Sti. | Delta Kimya A.S. | Diler Demir Celik End. ve Tic. A.S. | Dog. Dr. Ekrem Altuncu | Dog. Dr. Hatice Duran | Dogu Pres
Otomotiv ve Tek. San. ve Tic. A.S. | Doplas Plast. Tekn. San. ve Tic. A.S. | E3 Surface Muhendislik Dan. Tic. A.s | Ege Kimya
San. ve Tic. A.S. | Eksas End. Metal Kaplama Tesisleri San. ve Tic. A.S. | EKT End. Kaplama Tank ve Tesis imalat San. ve Tic.
Ltd. Sti. | Elektrolize Metal Kaplama San. ve Tic. Ltd. $ti. | Elsisan Makine San. ve Tic. A.$. | Envora Arge Mihendislik A.S.
| Eplas Makina San. ve Tic. AS. | Erdener Makina ve Kimya San. Tic. A.S. | Erkar Ahsap ith. ihr. San. Tic. Ltd. Sti. | Erkap
End. Kaplama C6z. San. Tic. A.s | Estgal Sicak Galvaniz Tekn. San. ve Tic. A.S. | Etis End. Metal Kaplama Tesisleri San. ve Tic.
Ltd. Sti. | Euro istanbul Galvano Cihazlar San. ve Tic. Ltd. Sti. | Fetas ic ve Dis Tic. San. A.S. | Faztech Kimya San. Tic. Ltd.
Sti. | Galvano Mondo Kimya San. ve Tic. Ltd. Sti. | Galvoplas Yiizey islem Tesisleri San. Tic. Ltd. Sti. | Gef Kimya San. ve Tic.
A.S. | Gesu Antma Ltd. Sti. | Gisa Makina Miimesillik San. Dis. Tic. Ltd. Sti. | Giir Metal Kaplama imalat San. ve Tic. Ltd. Sti. |
Glanco Cevre ins. Teknolojileri San. ve Tic. A.S. | Giiven Galvano Kimyasallan San. ve Tic. Ltd. Sti. | Hannover Fairs Turkey
Fuarcilik A.S. | Hedef Cevre Tek. Dan. Mih. Hizm. San. ve Tic. Ltd. $ti. | Hi Dro Hidrolik Endustri San. Tic. A.S. | Hillebrand
Chemicals Kimyasal Paz. Ltd. Sti. | ilker Karabulut | intersonik Makina San. ve Tic. A.S. | inci Kimyasal Maddeler ve Metal
San. Tic. Ltd. Sti. | Kamas Galvaniz San. Tic. Ltd. Sti. | Karakaya 86 Kat. Kap. Kim. Mad. Mak. ins. San. ve Tic. Ltd. Sti. | Koc
Vib Mak. Mithendislik San. ve Tic. Ltd. Sti. | Kromas Metal ve Makina San. Ltd. Sti. | KTL Kimya Ekipmanlari itk. ihr. Dis Tic. Ltd.
Sti. | Kummetal Shotpeening Kumlama ve Yiizey islem Teknolojileri San. Tic. Ltd. Sti. | Lactech Galvano Kimyevi Maddeler
San. ve Tic. Ltd. Sti. | Mars Kaplama San. ve Tic. A.S. | Mertcan Metal San. ve Tic. Ltd. Sti. | Metaltek Tekn. Lab. Egitim ve
Dan. Hizm. San. ve Tic. Ltd. Sti. | Murat Galvano | Murat Ocakei | Nanografi Nano Tekn. A.S. | Noble Galvano Plastik Ltd. Sti.
| Norm Civata - Uysal Mak. San. ith. ihr ve Tic. A.S. | Otsm Group Yazilim ve Makina San. ve Tic. Ltd. Sti. | ©zlii Miihendislik
Proje Taah. San. ve Tic. Ltd. Sti. | Petek Kimya ve Metal San. ve Tic. Ltd. Sti. | Plazma Uygulamalari Enerji Uretim Dan. Elekt.
San. ve Tic. Ltd. Sti. | Podim Polisaj Diskleri Zimpara San. Tic. Ltd. Sti. | Proge Miihendislik Tic. ve San. Ltd. Sti. | Prof. Dr.
Volkan Giinay | Prof. Dr. Ali Fuat Gakir | Prof. Dr. Tamer Sinmazcelik | Prometal Galvano Cihazlar San. ve Tic. Ltd. Sti. |
Protechnology End. Makine ve Kimya San. Tic. Ltd. Sti. | Redarti Elektrik Cihazlar San. ve Tic. A.S. | Regnum Aksesuar ve
Metal Kaplama San. ve Tic. Ltd. Sti. | RMS Kontrol Mih. Otomasyon | Rolax Kabin Mak. San. ve Tic. Ltd. Sti. | Saf Teknik Toz
Emme Sis. San. ve Tic. Ltd. Sti. | Sayron Elektronik Enerji Savunma San. ve Tic. A.S. | Selzey Kimya Turizm insaat Med. San.
ve Tic. Ltd. Sti. | Sistempark Artima ve Gevre Tek. Miih. ve Dan. Hiz. ith. ihr. ins. San. ve Tic. Ltd. Sti. | SPC Sinai Kimyasallari
San. ve Tic. Ltd. Sti. | Sahin Metal Kaplama San. ic ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlan San. ve Tic. Ltd.
Sti. | Teknobak Tekn. Mak. Bak. ve Miih. Hiz. Ltd. Sti. | Tinkap Y{zey islemler San. ve Tic. A.S. | Unique Tech Miihendislik
San. ve Tic. Ltd. Sti. | Uzay Yiizey islem Kimyasallar Otomasyon Makine San. Tic. Ltd. Sti. | Ugler Galvano San. Tic. Ltd. Sti.
| Unverler Mak. Otomotiv Kimya Metal Kap. San. ve Tic. Ltd. Sti. | Vilmeks i¢ ve Dis Ticaret Ve Metal San. A.S. | Yasin Haylu

| Yildinm Elektrik ve Kimya San. Tic. - ibrahim Yildinm | Yildizlar Kimya Yiizey islem Tek. A.S. | Yilmer Test ve Ol Sis. San.
ve Tic. Ltd. Sti. | Yongrad End. Proses Sis. San. ve Tic. Ltd. Sti.




S FETAS

-....- materials that create solutions
g

1964'TEN BERI YUZEY ISLEM
VE HAMMADDEDE LIDERLIK

FETAS GROUP OLARAK YARIM ASRI ASKIN TECRUBEMIZ VE AVRUPA'DAN ITHAL ETTIGIMIZ
URUNLERLE COZUM ORTAGINIZ OLMAYA DEVAM EDIYORUZ. GENI$ URUN YELPAZEMIZLE
SUNDUGUMUZ KUMLAMA MALZEMELERINDE MUKEMMEL SONUGC iCiN SIMDI DE
KUMLAMA MAKINES] SATISLARIMIZA BASLADIK!

Paslanmaz Celik Grit (GRITTAL)
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Celik Grit

MERKEZ OFiS IMES DEPO VE YUZEY ISLEM MERKEZI
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Enthone

INDUSTRIAL SOLUTIONS

Guvenlik, estetik ve
surdurulebilirlik

PFAS ve Cr(VI) icermeyen dekoratif Urlin portfoyu

Krom'un yeni ¢cagina adim atin!

Ug degerlikli krom ¢ézimlerimiz,

modern tasarim ve performans standartlarini
karsilayan cesitli estetik ylzeylerle guvenli

ve surdurulebilir bir krom alternatifi sunar.

Gelin, isletmenizi gelecege birlikte nasil
tasiyabilecegimizi konusalim.

macdermidenthone.com



PC Strand’'in
DNA'sI

73 yildir demir gelik sektérinde, Tirkiye ve dinyanin
dncl firmalarnindan olan Diler Holding, 6n gerilmeli
beton demeti ve on gerilmeli beton teli Gretiminde
glci, kalitesi ve uzmanhginin yani sira DNA PC Strand
catis| altinda falivetlerini stirdlirmektedir:

» Filmasin Fosfat Kaplama

e Cekilmis Fosfath Tel Uretimi

o Asit Geri Kazanim Tesisi ve Demir Stiifat Uretimi

* Recep Sami Yazic Uriin Gelistirme Merkezi, Hitachi SU 7000 Taramali Elektron
Mikroskobu ile miisterilerine ve sektordeki diger firmalara analiz hizmeti

Ayrica tesiste bulunan gines enerjisi santrali (GES) ve asit geri kazanim tesisleri sayesinde
cevre duyarlihg anlaminda sektore onciliik edilmektedir.

MERKEZ FABRIKA
Adres Adres
Eski Biyukdere Cod. Mistak No:T KoGkoya Ay Flaca Mo Inligas 0S8 6, Cod. B, Sokak
By H5 Markak | ISTAMBLUL ! TURKIYE No: 0 Drdovas Kocseli Thrkive
| i dnawire.com | satis@doawirecony | T +890 212 25366830 |

PC STRAND
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