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Ulkemizde 60 yilik gegmisi olan devasa yiizey islemler sektdriiniin timindn
temsilcisi olma amaciyla 21 Aralik 2019 da ¢iktigimiz yolda Tuyider olarak sizlerle
birlikte geride biraktigmiz 1,5 yilda basta salgin olmak Uzere ¢ok cesitli zorluklarla,
yogruldugumuz, pistigimiz bir ddnemi hep birlikte yasadik.

Yizey islemler sektérimuizdn dund ile buglni arasinda kdépru olan ¢ok degerli
insanlarimizi varliklanmizi kaybettik. Derneklesememis olmanin sonucu bugiin pek
¢ogumuzun tanima sansi dahi olmadigi sektorimiize dnemli agamalar saglamis;
degerler kazandirmis sektdr duayenlerimiz Savas Altinok ve Erhan Baycan'i
sayglyla yad ediyorum. Dilerim mevcutlara sahip ¢ikabiliriz.

Salginla birlikte ivmelenen yeni egilim ve gereksinimlerin ylzey 6zelliklerini daha da
One gektigi; sektérimuze ok dnemli rol ve firsatlar sundugu bir déneme girmis
bulunuyoruz.

Yizey islemlerin stratejik girdi ve hizmet sagladigi tim sektorlerin gelismesinde
anahtar rolinU oynamasi; ylzeyle ilgili olusan ihtiyaglara ¢ézUmler Uretmesi
beklenmektedir.

TUYIDER yénetim kurulu, bayrag taglyacagi Mart 2024’e kadar (izerine diisen bu
onemli sorumlulugu layikiyla yerine getirme azmindedir.

Amacimiz ylzey ve malzeme bilimleri ile ilgili basta Universiteler olmak Uzere
tim kurumlarin sanayi ile bagini, isbirligi kurmak, en iyi kivamda bulusturmak;
potansiyelleri Ust dlizey aciga gikarmaktir.

Bu yonde webinar bulusmalanmiz devam edecek; sizlerle ylz yUze olacagimiz
toplanti ve ziyaretlerimiz yani sira yurt igi digi fuar, yapacagimiz Ur-ge projelerimiz
kapsaminda dis ticaret heyet gezileri ve B2B organizasyonlarimiz yakin zamanda
baslayacaktir. Sektérimdizin temel konularindan yizey islemler ihtisas organize
sanayi bdlgesi konusunda galismalanmiz strddrtlimektedir. Dijital pazaryeri
projemiz gibi pek ¢ok olgunlastirmaya basladigmiz pek ¢ok calismamiz ginl
geldikce sizlerle paylasilacaktir.

Kulaginizi bize vermenizi, fikirlerinizi paylasmanizi ve elimizden tutmaniz istiyoruz.

Yonetim Kurulu Bagkani
ibrahim DOGANGUN

Degerli liyelerimiz
. ve sektor paydaslarimiz,

Dearly beloved members and
sectoral stakeholders,

Dear Members and Sectoral Partners

We, as TUYIDER, have taken the initiative to become the representative of the
whole Surface Treatment Sector with a 60 year background in our country on
December 21st, 2019 and in the previous 1.5 years, we have been matured and
hardened with every type of hardship including mostly the pandemic.

We have lost people with great value who have been a bridge between our past
and present. | would like to pay my respects to our esteemed sectoral veterans
Savas Altinok and Erhan Baycan whom we have lost and most of us did not have
the chance to get acquainted as a result of not being able to institutionalize. |
pray that we will be able to value the remaining to the full extent.

We have entered a new period where our sector will be gifted with new roles,
responsibilities and opportunities with the new trends and needs speeding up
with the pandemic, which are pushing surface treatment needs even further.

Participating as a key factor to provide strategic input and services, Surface
treatment Sector is acting as a key role and expected to provide solutions for all
needs related to surface.

TUYIDER Executive Board is determined to carry out the important responsibility
and act as a pole bearer till March 2024.

Our top priority is to establish a bond between academic habitat and industry in
surface and material sciences and bring out the best potential in both worlds.

On this aspect we will continue our webinars and together with the face to
face meetings with yourselves and organizing participations in domestic and
international exhibitions, as a part of the projects we will develop, we will also
lead foreign relations council meetings and B2B organizations. We are also
continuing our studies on establishing Surface Treatment Specialty Industrial
Zones which remains to be one of the key issues of our sector. We will also share
our studies on Digital Marketplace with you once our project is mature enough.

We request your utmost support on our struggles as our eyes and ears in the
market and share any ideas that we all can benefit.

Chairman of the board
Ibrahim DOGANGUN



Yiizey Islemler Dernegi (TUYIDER) tlkemiz yiizey islemler sektdérine hizmet
veren firmalanmizin tek bulusma noktasidir. Dernegimiz sektdrin sorunlarina
akilcr ¢dzUmler Uretmeyi, pazar gelisimini ve yatinmlari artirmayi, sektdrimuzi
glglendirmeyi, paydaslarmizin ihtiyac duydugu egitim, sertifika, danismanlik,
fizibilite ve test imkanlarini artirmayi ve uluslararasi organizasyonlar ile igbirliklerini
gelistirmeyi hedeflemistir. Bu dogrultuda dernegimizin iletisim noktasi olarak
TUYIDERGI yayin faaliyetlerine baslamist. TUYIDERGI; sektoriimiize dair
son gelismelere, ulusal ve uluslararasi fuar, kongre, calistay ve sempozyum
organizasyon takvimlerini paylasmaya, uzman gorUslerine, bilimsel ve teknik
calismalara, kdltUrel, sosyal, cevresel ve saglik konularinda gincel gelismelere,
tartismalara yer verecektir.

Sektérimlze dogrudan veya dolayli olarak hizmet veren uzmanlarin,
isletme sahiplerinin  tecrlbelerini ve gorUslerini paylasmak, firmalarmizin
Urin ve hizmetlerinin tanitimini - gergeklestimek, inovatif arge faaliyetlerini
duyurmak, firmalarmizin gérindrligunl ve pazarda rekabet gicunU artirmayi
hedeflemektedir. TUYIDERGI; basili ve dijtal ortamda sizlerle her 2 ayda bir
Turkge ve/veya ingilizce olarak paylasilacaktr. YUZEY AKADEMISI ile segkin
akademisyenlerimiz ve sektér uzmanlanmiz araciliglyla egitim, arge, test, analiz,
projelendirme, kalite kontrol ve standardizasyon konularinda hizmet verilecektir.
TUYIKART ile dernegimiz tyelerine konaklama, ulasim, restaurant, farkli birgok
hizmet olanaklarindan avantajli promosyon imkanlari sunulacaktir. Sizleri tek
bir cati altinda toplamak, tecribelerimizi birlestirmek, isbirliklerini artirmak,
problemleri birlikte ¢bzmek icin dernegimize davet ediyoruz.

Hep beraber,
YUZEYDE BULUSALIM..

TUYIDER Hizmet Konulari

Services of Tiiyider

Surface Treatments Association of Turkey (TUYIDER) is the only. meéting point
of our companies working in the surface treatments sector in our country. Qur
association aims to produce rational solutions to the problems of the sector,
to increase market development and investments, to strengthen our sector, to
increase the training, certificate, consultancy, feasibility and testing opportunities
that our stakeholders needs, and to develop cooperation ‘with international
organizations. In this direction, TUYIDERGI; which is the communication
point of our association, has started its:publication activities. TUYIDERGI; The
latest developments in our sector, the sharing of the organization calendars of
national and international fairs, congresses, workshops and symposiums, expert
opinions, scientific and technical studies, current developments and discussions
on cultural, social, environmental and health issues will be included.

It aims to share the experiences and opinions of experts and business owners
who directly or indirectly serve our industry, to promote the products and services
of our companies, to announce innovative R&D activities, to increase the visibility
and competitiveness of our companies in the market. TUYIDERGI; It will be
shared with you in Turkish and/or English every 2 months in written and digital
media. In the SURFACE ACADEMY, vocational training, R&D studies, coating
test and analysis activities, facility and process project design, feasibility, quality
control and standardization services will be offered through our academicians
and sectoral experts. With TUYIKART, advantageous promotional opportunities
will be offered to our members such as accommodation, transportation, catering
and different many service opportunities. We invite you to our association to
gather under one roof, combine our experiences, increase your cooperation and

solve problems together.

LET’S MEET ON THE SURFACE..
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SOL-JEL NANOTEKNOLOJIK
INCE FiLM KAPLAMALAR
ILE FONKSIYONEL YOZEYLER

Functional Surfaces By Sol-Gel
Nanotechnology Thin-Film Coatings

Prof. Dr. Volkan GUNAY
Yeditepe Universitesi | Yeditepe University

Mihendislik Fakiltesi, Malzeme Bilimi ve Nanoteknoloji Miihendisligi Bolimu

Engineering Faculty, Department of Materials Science and Nanotechnology Engineering

Ozet:

Bu galisma, malzemelerde yuzey Ozelliklerinin kontrol edilmesi igin uygulanan
yontemlerden sol-jel nanoteknoloji ydnteminin kullanimi ve ylzeylerin fonksiyonel
hale getirilmesini iceren bir tanitm yazisi niteliginde hazirlanmis olup, daha ziyade
tarafimizdan uzun yillara dayanan caligmalarin ézetlenmesi seklindedir.

Yizey modifikasyonu ¢nemli bir alan olup ¢ok farkli teknolojiler kullanarak,
malzemelerin  ylzey  6zellikleri  kontrol  edilebimekte ve  fonksiyon
kazandirlabilmektedir. Metalik malzemelerde; isil islemler, boyama, Cr kaplama,
galvanizleme, Cam yuUzeylerde PVD, CVD, sol-jel gibi tekniklerle fonksiyon
kazandirma, Polimerik ylzeylerde Cr veya Ni kaplamalar kullanilan tekniklere
ornek olarak verilebilir.

Yizey islemlerinde ¢ok farkll uygulama teknolojileri bulunmakta olup, bu
calismada sadece sol-jel teknolojisi ile yapilan/yapilabilen fonksiyonel ince fim
teknolojilerinden 6rnekler verilecektir. Bu Tanitim Makalesi, 8 Temmuz 2020
tarihinde TUYIDER Webinar'i olarak sundugum “Covid-19 Stirecinde Fonksiyonel
ve Nanoteknolojik Ylzeyler” baslikl seminerin belirli alanlarda detaylandirimasi
olarak planlanmistr.

1.Giris:

Muhendislik uygulamalarinda, malzemelerin fiziksel ve kimyasal ylzey 6zellikleri,
hemen her uygulama icin ¢ok buytk énem tagir. Malzemelerde ylzey islemleri,
mekanik, kimyasal, fiziksel etkiler kullanilarak yapilabilmekte olup; torna ile talas
kaldirma, zimparalama, kumlama, parlatma, kimyasal daglama, 1sil daglama, asitle
isleme, iyon yer degistirme, iyon implantasyonu, lazer ile ylzey isleme, boyama,
Cr ve Cr-Ni kaplama, fosfatlama, galvaniz, PVD kaplamalar, CVD kaplamalar, sol-
jel kaplamalar gibi yontemlerin hepsi yUzey isleme islemlerinde kullanmaktadir.
Yilzey islemlerindeki amaglar; asinma direnci, korozyon direnci, sertlik arttirma,
renklendirme (estetik amagli), ¢izilme direnci, nemden koruma, UV-koruma, su
tutma, su tutmama, antibakteriyel, antiviral, kendi kendini temizleme, antireflektif
(yansitmayan) veya reflektif (yansitan), gi¢ tutusma veya yanmayi geciktirici, UV
veya IR absorblayici, biyo-uyumluluk gibi ¢ok farkl amagclar igin - olabilmektedir.

info@tuyider.org

Abstract:

This study aimed to introduce the sol-gel nanotechnology in the preparation of
functional thin film coatings and contains the work carried out by our groups
over many years.

Surface modification of the materials by applying various techniques is very
important technology and functional surfaces can be produced on nearly
all materials. Such as; Heat-treatments, painting, Cr coatings, Zn coatings
(galvanazing) in metallic materials, PVD, CVD, Sol-Gel techniques in Glasses, Cr
or Ni coatings (metallization) in Polymeric materials can be given as an examples.
There are many different techniques in surface modification of materials by
the sol-gel thin film coating technology and some exampples will be given in
this study. This introductory paper will be a detailed version of the TUYIDER
Webinar with the title of “Functional and Nanotechnological Surfaces in the time
of Covid-19 (Covid-19 Sirecinde Fonksiyonel ve Nanoteknolojik Y(zeyler)”
delivered by myself on 8th of July 2020.

1.Introduction:

Surface properties (physical and chemical) of materials are important in
engineering applications. Mechanical, chemical and physical techniques can
be used to modify the surfaces of the materials such as; mechanical machining,
surface abrasion, sand-blasting, polishing, chemical etching, thermal etching,
asidic treatment, ion implantation, ion-exchange, laser treatment, painting, Cr or
Ni plating, galvanizing, phosphate treatment, PVD coatings, CVD coatings, Sol-
Gel coatings. The aims of the surface treatments in materials can be; abrasion
resistance, corrosion resistance, moisture resistance, hydrophobic or hydrophillic
behaviours, antibacterial and antiviral effects, reflective or anti-reflective, UV-
resistance, increased hardness, sctratch resistance, flame retardance, UV or IR
absorbance, bio-compatibility. As can be seen that, surface treatment of the
materials is very wide and different techniques can be applied on nearly all
materials.
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Goruldugu gibi yuzey islemleri tim malzemeler icin ve ¢ok farkli teknolojilerin
kullanildidr gok genis bir malzeme Uretim ve isleme alanini kapsamaktadir.

Malzemenin kendisinin gerekli sartlar saglayamadigi durumlarda yUzeylerinin
modifiye edilerek uygun 6zellikler kazandirimasi, ylzey islemleri alanina giren ve
yaygin kullanim alani bulan uygulamalardir. Sol-Jel ydntemi ise kaplamalar igin gok
genis avantajlar ve kombinasyonlar iceren, istenen sekil ve ézellikte kaplamalar
yaplmasini sadlayan kimyasal bir yontemdir. Sekil.1’de sol-jel teknolojisi ve
uygulama alanlarr verimektedir. $ekil. 1 incelendiginde sol-jel ydntemi kullanilarak,
ince filmler, fiberler, tozlar ve yekpare malzemeler Uretilebilecegi gdzikmektedir.
Bir dis halkaya cikidiginda Uretilebilecek Urln turleri goérllimektedir. Takip
eden halka tim Urtnlerin kullanim alanlarini zetlemektedir. Gorllecedi gibi ve
verimek istenen mesaj sol-jel teknolojisi kullanarak yapilabilecek calismalar, elde
edilebilecek Urlnler ve bunlar kullanabilecegimiz alanlar ¢ok genistir.

2.Sol-Jel Nanoteknoloji:

Sollsyon-Jellesme  (Solution-Gelation) kelimelerinin - kisaltimis halidir. Genel
olarak yapilan tim galismalara sol-jel yontemi denilse de, aslinda gozeltinin
yapisina bagl olarak iki farkl sistem vardir. Bunlar; 1-Polimerik sol-jel sistemleri
ve 2-Kolloidal sol-jel sistemleri olarak gruplandirilir. Aslinda, kolloidal sistemlerde
tam bir polimerlesme ve jellesme olmasa da, genel olarak sol-jel ydntemi olarak
tanimlanmaktadir. Sol; iginde stspansiyon halinde kolloidal tanecikler (1-1000
nm) veya inorganik veya organik polimerik zincirler iceren ¢ozeltidir. Jel; iginde
kati ve sivi faz iceren maddedir. Jellesme ise; sivi faz icinde kimyasal baglarin
olusmasi polimerlerin bldylUmesi ve tm hacmi sarmasi prosesidir (1).

Sol-jel yontemi ile ilgili ik makale (1846) Ebelmen tarafindan

yazimistir.  Silisik  esterlerin  hidroliz  reaksiyonu ile
camsl maddelerin  sentezlenmesi  konusundadir.
Kullanim alani: Optik cihazlarin imalati olarak
OngoériimUstdr. Ancak ydntem cam Uretimine
alternatif olabilecek sistematik bir ¢alisma
degildir. Schott firmas ik olarak 1935
yilinda camin ince oksit tabaka ile
kaplanmasi konusunda caligmistir (1).

Optics

Sekil.1-Sol-Jel teknolojisi ve
uygulama alanlari (10).

Systems
Technology

Sekil.2’de  sol-jel teknolojisi ve
Uretilebilen Grtnler gésterilmektedir.
1970l yllarda  hiz  kazanan
calismalar, 6zellikle nukleer yakit
Uretimi, camlara optik kaplamalar
yapilmasi, ergitme yoéntemiyle
Uretimi  zor veya imkansiz olan bazi
cam kompozisyonlarinin  hazirlanabilmesi,
g6zenekli  kaplamalar ve seramik membran
Uretilebilmesi gibi alanlarda yenilikler sunabildigi icin
genis arastirma ve uygulama ¢alismalarina konu olmustur

ve bu ilgi artan sekilde ve Ozellikle nanoteknoloji uygulamalar

alaninda uygulamalar bulmus ve bulmaktadir (2). Sol-Jel teknolojisi alaninda,
bu makalenin yazarnin ve icinde bulundugu gruplarla beraber yaynlanmis
oldukga fazla sayida ve kapsamda yayinlar bulunmakta olup, acgik literatlirden
kolaylikla bulunabilir. Ulkemizde belirfi merkezlerde caligilan sol-jel teknolojileri
alaninda, yazarin ve o6grencilerinin tamamladigi gok sayida lisans, yiksek
lisans ve doktora tez calismalarn mevcut olup gok farkll uygulama ve Urlin
calismalarini kapsamaktadirlar (3-14). Bu makalede verilen tim érnek galismalar,
tezler kapsaminda veya projeler kapsaminda yapimis olup gok az érnek yayin
referans olarak veriimistir ancak konuyla ilgili detayll arastirma yapmak isteyenler
icin, yazarin igcinde bulundugu gruplarin olduk¢a fazla yayini mevcuttur ve agik
literatlrde bulunmaktadir. Sekil.2’de ilk sirada gosterilen ince fim olusturma
asamalarinda, gerektiginde gdzenekli kaplamalar da yapilabiimektedir ve bunlara
ornek olarak seramik membran galismalar verilebilir. BU tanitim makalesinin
esas konusu olan ince ve fonksiyonel kaplamalar ve ylzeyler konusu sol-jel
teknolojisinin en fazla ¢alisma yapildidi ve ticari uygulama  buldugu alandir.
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Surface modification of the materials is an important area in materials technologies
when the bulk materials is not good enough to meet the requirements. Sol-
Gel nanotechnology is versatile and can offer many advantages on the surface
modification of any materials by applying functional thin fims. Figure.1, shows
the sol geltechnology and possible applications and technological areas such as;
thin films, fibres, nano powders and monolithic materials. Figure.1, also shows
the application areas of the sol-gel derived surfaces and materials. The result is
that by using sol-gel nanotechnology, tehere are many possibilities which can be
applied in a very wide areas from electronics to biomaterials.

2.Sol-Gel Nanotechnology:

Sol-Gel nanotechnology is the short of Solution and Gelation reactions . Sol-gel
chemistry is based on two routes; gelation of the solution of colloidal powders
(colloidal sol route) and hydrolysis and polycondensation of alkoxide precursors
(alkoxide route) (1).

In colloidal route, metalic salt solutions (chlorides, nitrates, sulfates, etc.) and
oxide or hydroxide sols are used as precursor. Sol is a stable suspension of
colloidal solid particles or polymers in a liquid and colloids are the suspensions
in which the dispersed phase is so small (1-1000 nm) that gravitational forces
are negligible and interactions are dominated by short-range forces such as Van
der waals attraction and surface charges. Colloidal route is much cheaper and
easier than alkoxide route, but the reactions of colloidal route is more difficult to
control. In alkoxide route, mostly metal alkoxides are used as precursors since
they react readily with water.

The most widely used metal alkoxides are the
alkoxysilanes, such as tetramethoxysilane (TMOS)
and tetraethoxysilane (TEOS). However, other
alkoxides such as aluminates, titanates are also
commonly used in the sol-gel process, often
mixed with TEOS. The sol-gel process has
three main reactions; hydrolysis, alcohol
condensation and water condensation.

Surface
Finishing

Building and
Construction
Industry

First publication about the sol-gel
process was published by Ebelman in
1846, but the interest started mainly
after 1970’s (1). The first studies
were about the preparation of the
glassy materials with the aim of using
in optical equipments. Also, Schott
company in Germany, produced oxide
coatings on glasses by using sol-gel
technology in 1935 (1).
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Figure.1-Sol-Gel Technology and

Energy

=cnobay the application areas (10).

In Figure.2, sol-gel Technologies and their products are

shown. Increased number of studies after 1970’'s were observed
especially in the ares of; nuclear fuel production, optical coatings on glasses,
new glass composition which are impossible from the melting technology,
porous coatings and membrane production (2). There are many publications
can be found in the open literattre in the sol-gel technology area by the present
author and coworkers (3-14). Some of these publications are BSc, MSc or PhD
thesis and covers many differet areas of sol gel technology. All the examples
given in this present study, are the results of all those thesis and projects. The
thin film formation shown in Figure.2, can also be seen as porous film coatings
such as ceramic membranes. In this present introductory study, the main aim is
to give details and examples in the areas of functional thin film coatings which is

one of the most studied area in the sol-gel nanotechnology.
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Sekil.2-Sol-Jel teknolojisi ve uretilebilen triinler (10)
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Sekil.2-Sol-Gel Technologies and their products (10).

Gordldugu gibi, sol-jel teknolojisi kullanilarak; monolitik cam ve seramikler, nano
malzemeler ve tozlar, seramik ve cam fiberler, ince film kaplamalar ve membranlar
Uretilebilmektedir. Bu ¢alismada, ince ve fonksiyonel kaplamalar ile malzemelerde
ylUzey modifikasyon érnekleri Uizerinde durulacaktr.

3-Nanoteknolojik ince Fonksiyonel Film Kaplamalar

TUm yuzey islemleri calismalarinda oldugu gibi sol-jel kaplama galismalarinda da
once kaplanacak ylzeylerin hazirlanmasi ve temizlenmesi énemli basamaktir.
Burada; yag alma, temizleme, asindirma ve aktive etme gibi bilinen teknikler

uygulanmaktadir.

3.1-Fonksiyonel sol-jel nano kaplamalara 6rnek olarak;

Hidrofilik (su tutan) kaplamalar; cam, metal, plastik

Hidrofobik (su tutmayan) kaplamalar; cam, metal, polimer, tekstil, kagit
Oleofobik kaplamalar; cam, emaye, seramik, kagit

Antibakteriyel kaplamalar; cam, emaye, seramik, metal, tekstil
Fotokatalitik kaplamalar; cam, emaye, seramik, metal, tekstil
Korozyona karsi kaplamalar; metalik malzemeler

Sertligi artirict kaplamalar; PC

Camlarda mukavemet arttirici kaplamalar; ormosil veya inorganik kaplamalar
e UV-dayanimli kaplamalar; polimerler, kumaslar

Renkli ve estetik kaplamalar; cam, metal, seramik, polimer

implantlarin kaplanmasi; Ti esasli implantlarin antibakteriyel kaplanmasi
® Yapay damaklarin kaplanmasi; PMMA esasl malzemelerin antibakteriyel
kaplanmasi

Burusmaz kumasglar;

Yanmayi geciktirici kaplamalar; hidroksit veya bor bilesikleri icerenler
Anti-reflektif (yansitmayan) kaplamalar, ézellikle camlarda

Reflektif (yansiticl) kaplamalar; 6zellikle camlarda verilebilir.

3.2-Fonksiyonel kaplamalar i¢in bazi Uygulama
Yoéntemleri;

Fonksiyonel ince filmlerin kaplanmasi igin farkli yéntemler uygulanmakta olup,
ozellikle althgin boyut ve sekline, kaplamanin homojenligine bagl olarak asagida
verilen resimlerde gosterilen kaplama yoéntemleri kullaniimaktadir. Sekil.3'te
verilen 6rnek yontemler seklinde olabilmektedir ve kaplanacak malzeme, sekil ve
boyutlara uygun olacak kaplama yontemi secilebilmektedir.

info@tuyider.org

As can be ssen in the Figure.2 that; monolithic glasses and ceramics, nano
materials and powders, ceramic and glass fibres, thin films and porous films and
nanostructured materials can be prepared. In the present study, functional thin
films is the focus and all the examples will be given in this area.

3-Nanotechnological Thin Film Coatings:

Surface preparation and cleaning are the most important stages in the sol-gel
processing as in all surface tratment and coating processes. These are; surface
cleaning (oil and dust), surface preparation such as sand blasting or activation
by chemical, physical or elecrtical applications.

3.1-Examples of functional sol-gel nano coatings;

e Hydrophilic coatings; on glasses, metals, plastics, textiles, ceramics

¢ hydrophobic coatings; on glasses, ceramics, plastics, textiles, paper, metals,
wood

e QOleophobic coatings; on glasses, ceramics, papers, glass enamel

* Antibacterial coatings; glasses, ceramics, glass enamel, metals, textiles

Photocatalytic coatings; on glasses, ceramics, metals, textiles
Corrosion resistance coatings; metals
Coatings for incraesed hardness; on plastics such as PC

e Strentghening of glasses by ormosil or inorganic coatings
e UV-resistant coatings; on plastics and textiles

e Coloured coatings; on glasses, ceramics, metals, plastics
Antibacterial coatings on implants such as Ti-alloys

Antibacterial coatings of PMMA denture base
¢ Non-iron textiles

Flame retardant plastics or textiles
Anti-reflective (AR) coatings on glasses

Reflectif coatings on glasses
3.2-Functional thin films coatings (some examples):

Some well known application techniques of the sol-gel coatings are shown in
Figure.3. The choise of the coating techniques is depends on the size and shape
of the sample and also the required homogeneity of the coating. As an example;
spin-coating is usually preferred in electronic industry, on the other and dip-
coating is usually preffered in optical thin fim coatings.
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A- B -
Puskirtme Daldirma
Spray Dip-coating

Sekil.3-Sol-Jel kaplama yontemleri (3, 10)

C- D-

Doéndiirme Akitma ( perdeleme )

Spin-coating

Figure.3-Application techniques of the Sol-Gel coatings (3, 10)

Ornek olarak; elektronik endiistrisinde déndiirme yéntemi tercih edilirken, optik
amacl camlarda daldirma ydntemi daha uygun olabilmektedir.

Sol-Jel yontemi ile fonksiyonel kaplamalar yapilabilen altlik malzemeler (ylzeyler);
Metal, Cam, Plastik, Ahsap, Seramik,Dogal Tas, Beton vb malzemeler, Kagit,
Tekstil olabilmektedir. Sekil.4’te bazi 6rnek calismalar veriimektedir ve ¢ok farkli
yUzeylere kaplamalarin yapilabildigini ve fonksiyon kazandirilabildigini gstermeleri
agisindan onemlidir. Sekil.4’te gorilebildigi gibi; cam, seramik, metal, dogal
tag, ahsap, plastik malzemeler, kagit, tekstil malzemelerine sol-jel yontemiyle
fonksiyonel ince filmler kaplanabilmekte ve istenen fonksiyonel ylzeyler
yaratilabilmektedir. Sekil.4-a’da ¢ok farkli ylzeylerin estetik, renklendirme,
korozyon direnci, asinma direnci ve su tutmama 6zellikleri icin kaplanmig halleri
gosterilmektedir. Sekil.4-b’de verilen Ornekler cam  siselerin farkli renklerde
kaplanmasi ve bu kaplamalarin geri déntsimde renklerin ayriimasina gerek
duyulmadan tekrar ayni firnda ergitiimesi amaciyla yapimisti. Camlarin geri
dénlstmundeki dnemli  sorunlardan biri farkli renkli siselerin ayrimasi ve ayri
ayn ergitilip geri kazanimasina dayanmaktadir ve bu 6énemli bir toplama ve
ayirma maliyeti getirmektedir. Sekil.4-c’de verilen 6rnek calismalar celik levhalarin
korozyon direnci ve asinma direncinin arttirimasi amach kaplamalara érneklerdir
ve verilen kirmizi ve mavi kaplanmis ¢rnekler ahsap érneklerdir. Sekil.4-d, piring
esasli kapi kollari ve Cr kaplanmig armat(r kollarinin  korozyona karsi korunmasi
ve parlaklik kazandirmak ve ayrica armatir érneginde antibakteriyel 6zellik
kazandirmak amaglidir.

“ . C ==

Farkli malzemelerde
kaplamalar (3)

Seramik ve camlarda renkli
kaplamalar (3)

Coatings on different substrate
materials

Color films on ceramic and glass
surfaces

Cam Uizerine antibakteriyel
kaplama (3)

Metal Gizerine antibakteriyel
kaplama (10)
Antibacterial films on glass Antibacterial films on metallic

surfaces on metal

Sekil.4-farkl altliklara uygulanan sol-jel fonksiyonel kaplama 6rnekleri (3, 10, 14)

Metal ve ahsaplarda renkli ve
korozyona karsi (3)

color and corrosion resistant films
on metal and wooden surfaces

Metal Gizerinde antibakteriyel
kaplamanin SEM gértintiisti (14)

In Sol-Gel thin film coatings; metals, glasses, ceramics, wood, paper, plastics,
natural stines, concrete, textiles can be used as substrate for thin film coatings.
Some examples are given in Figure.4. All the examples were chosen from our own
works and it was clearly shown and important that all materials can be coated
such as; glasses, ceramics, metals, natural stones, wood,plastics, textiles.
In Figure.4-a, it was shown that different materials such as wood, glasses,
metallic alloys and plastics can be coated for colouring and corrosion resistance.
Figurel.4-b, shows some glasses, glass bottles and ceramic materials which
were coated for various colours. Here the glass bottles were coated instead of
coloured glasses because of the recycling problems of coloured glasses. In teh
recycling of coloured glasses all colours should be collected seperayely and also
re-melted in different furnaces, bur in sol-gel coloured coated glass bottles, all
bottles can be re-melted in same furnace because the colouring agents used
were organic materiels and with very low quantity. Figure.4-c shows examples of
steel plates which were coated for corrosion abrasion resistance. Also, coated
wood materials were shown as coloured coatings. In Figure.4-d, Cu alloy door
handles and Cr plated Cu alloys were shown and both materials were sol gel
coated against corrosion (Cu-alloy door handles) and for antibacterial properties
(Cr-plated materials). Metallic door handles are faced to the human hands which

is a very corrosive to the metallic materials.

Kapi kollan ve armatirlerde (3)

Plastik malzemelerde (3)

Films on indoor handles and
luminaires

Films on plastic material surfaces

Tutmayan kumas (3)

Hydrophobic textile surface

SEM image of antibacterial film

| Figure.4 Sol-gel functional films on different substrates
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Kapl kollar ve armatirler ayrica insan teri gibi oldukga korozif sivilarla temas
etmelerinde korozyona ugrayabiimektedirler ve bununla beraber 6zellikle piring
kap! kollarinda matlagmalar olusmaktadir.

Sekil.4-e’de verilen Ornekler farkll plastik malzemelerin renklendirmek ve
optik 6zelliklerini korumak amagcl  ¢izimeye dayanikli fonksiyonel kaplamalari
gostermektedir. Plastik malzemelerin fonksiyonel kaplanmasi, metalik, seramik
ve cam altliklara goére daha zor olup kaplama oncesi 6zel ylzey islemleri
gerektirebilmektedir. Ornegin Sekil.4-e’de verilen 6rnekler ABS malzemelerine
ait olup, kaplamadan 6nce plastik malzemenin yUlzeyinin aktif hale getirilmesi
amaclyla 6zel islemler gerektirmektedir.

Sekil.4-f ve g'de camlarin ve Cr kaplamis metal ylzeylerin antibakteriyel
kaplanmasina ¢rnekler verilmektedir. Bu kaplamalar ev esyalarinda, beyaz esya
sektdrinde vb. alanlarda kullanilan cam veya metalik ylzeylerin - antibakteriyel
Ozellikler kazanmasi ve hijyenik ortamlar olusturmak amaglidir. Sekil.4-h’de metalik
malzemeler (zerine yaplimis antibakteriyel kaplamanin (Ag-TiO2 kaplamanin)
SEM mikroyapisi gosterilmektedir. Fotokatalitik dzellikli antibakteriyel kaplamalar
her cesit malzeme ylzeyine kaplanabilmektedir. Covid-19 salgini gibi bir
dénemde, antibakteriyel kumas, seramik, cam gibi malzemeler hijyenik ylzeyler
olusturmakta olup, virUslerden korunma amagli olarak 6nemlidir. Antibakteriyel
veya antiviral kaplamalar sol-jel ydntemi kullanilarak yapilabilmektedir. Bu amagla
Ozellikle hastaneler ve saglik merkezleri ile metro, gar, devlet binalar vb. toplu
yasam alanlarinin hijyenik hale getirilmesi, salginin énlenmesi agisindan dnem arz
etmektedir.

Sekil.4-i"de verilen son drnek kaplama, pamuklu bir kumasin su itici (hidrofobik)
Ozellik kazandinimasi  érnegidir, normal sartlarda suyu hemen emebilen bir
kumas, sol-jel kaplama ile su itici ¢zellik kazanabilmektedir ve tekstil sektoriinde
oldukga yaygin kullanim alani bulmaktadir. Su tutmayan ylzme kiyafetleri, su
tutmayan ayakkabi ve botlar, su tutmayan palto ve kabanlar giinlik hayatmiza
girmis ticari drneklerdir.

4-Endustriyel Uygulamalar

Yukarida verilen galisma 6rneklerinden de géruldigu gibi, sol-jel ince film kaplama
teknolojisinin oldukga fazla ve genis alanda potansiyeli oldugu gértlimektedir.
Dinya’da ¢zellikle 1970’li yillardan beri yeni uygulamalar igin énemli galismalar
yaplimakta ve birgok endustriyel ticari Urdn gelistirimistir. Almanya’da 6zellikle
Schoot Glass firmasinin, su tutmayan, antireflektif vb. 6zelliklerde ticari cam
UrUnleri ve diger firmalara ait kendi kendini temizleyen (self-cleaning) cam
Urlnleri meveuttur. Otomotiv sektériindeki camlarda asagida Sekil.5 a ve
b’de verilen drneklerde gorilen su tutmayan (hidrofobik) ve su tutan (hidrofilik)
ayna ve cam ornekleri  goértlmektedir. Otomotiv sektérinde dis boyalarda da
fonksiyonel dzellikler kazandirmak amaciyla sol-jel nanoteknoloji uygulamalari
kullaniimaktadir.

Mimari uygulamalarda kullanilan camlarda, su buharlastiktan sonra ortaya ¢ikan
ve goruintl bozukluguna sebep olan kireg lekelerinin olusmasini dnlemek icin sol-
jel kaplamalardan faydalanimaktadir ve bu 6zellik Sekil.6- a’da gosteriimektedir.

Figure.4-e, shows some ABS plastic materials which were coated for colouring
and sctratch resistance purposes. The thin film coatings of polyneric materials
For ABS
materials, the surfaces should be activated prior to sol-gel coatings by applying

especially ABS is very difficult because of nonrecative surfaces.

corona treatment which is application of electrical current to the surface of the
ABS materials.

Figure.4-f ve g, show some applications of the antibacterial coatings on glassess
and on metals. These coatings found applications in household products, in
whiteware industries as hygenic surfaces.

In Figure.4-h, scanning electron microscopy (SEM) study of the antibacterial
coatings (Ag-TiO2 coating) on the metallic material was shown. Microstructure
of the surface of the coatings can be seen clearly. Photocatalytic antibacterial
coatings such as TiO2 or Ag-TiO2 coatings can be applied on the various
materials especially for outdoor applications and for indoor applications where
UV or near VIS light should be available. As the Covid 19 pandemic is threatens
the World, the antibacterial and anti-viral surfaces are very important to create
safe and hygenic surfaces especially in public buildings (metro, train stations,
airpots, coach stations) and in hospitals. Photocatalytic or antibacterial and
antiviral functional coating can be made onto any materials.

Figure.4-i, shows the hydrophobic textile (cotton) surfaces with very high wetting
angle. Cotton fabric surfaces are usually hydrophilic which means absorbed
wter in seconds but with a thin sol-gel derived fim, very high hydrophobicity
can be produced. This type of thin fims found wide range of applications in
textile industry as wtaer repelling swimming suits, shoes, shirts etc., are some of
thecommercial examples in our daily life.

4-Industrial Applications:

As can be seen from the above examples that, there are many applications of
the sol-gel coatings and also there are potential as well. Especially after the
70’s, there are incresing number of research and new applications of the sol-
gel technology in the world. In Germany, one of the pioneer company is Schoot
Glass Company and they have glass products with hydrophobic, antireflective
properties in the market. Some other european companies also have new
products in the market such as self-cleaning architectural glasses. Otomotive
industry has benefited from these development as well as can be seen in
Figure.5 a) as hydrophpbic glases and b) as hydrophilic mirrors. Also, sol-gel
nanotechnology is applied in the paints for some functions such as sctratch
resistance and self-cleaning properties.

In Figure 6.a, self-cleaning, water repellent architectural glasses are shown and
also these glasses have anti lime formation properties after the evaporation of
the water.

Sekil.5-Otomotiv sektériinde su tutmayan ve su
tutan cam kaplamalar (10).

Figure.5-Hydrophobic water repelling coating on
glasses (a) and hydrophilic coating on otomotive
mirrors (10). a b (11)
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Sekil.6 - Kir ve su tutmaz mimari malzemelerde
sol-jel kaplamalar, a) Cam (Kaplanmis (sag) ve
kaplanmamis (sol) mimari camlarda kire¢ lekesi
olusumu ve b) Su tutmaz gézenekli dogal tas

( Ahlar Tasi) (11).

Figure.6 - Sol-gel derived self-cleaning and water
repellent coatings on building materials, a)lime dirt
formation on window glasses (coated (left) and uncoated
(right) and b) hydrophobic, water repellent coating on
porous natural stone (Ahlar Stone) (11).
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Sekil.6-b’de verilen 6rnek calisma, tarafimizdan yapilan hem tarihi eserlerin
korunmasi hem gdzenekli dogal taslar yUzeylerin fonksiyonel hale getirimesine
ornek olarak verilen Ahlat taslannin su tutmayan (hidrofobik) kaplama ile
kaplanmasi ve su damlalarinin Ahlat taginin ylzeyinde oldukga ytksek islatma
acisl ile durabildigini gdstermektedir.

Endustriyel uygulamalarda genel olarak ortaya ¢ikan ince film kaplamalar;
Korozyona karsi koruma, Kimyasal dayanikliidi arttirma, Antibakteriyel ¢zellik
kazandirma, UV isinlarina karsl koruma, Nem dayanikliigini - arttirma, Dekoratif
gorinim kazandirma,YUzey sertligi ve dayanikiiigini arttirma, Plastiklerin CO2
ve O2 gegirgenligini azaltma, Plastik ve camlar bugulanma ve buzlanmaya
karsl koruma, Gozenekli film olusturma, Fosfatiama ve kromatlama sistemleri
yerine, Antistatik 6zellik kazandirma amaglidir. Bu endUstriyel uygulamalar her
gecen gln artmakta ve yaygin kullanim alani bulmaktadir. Sol-Jel fonksiyonel
kaplama ile olusturulan ylzeyler en fazla tekstil sanayiinde, otomotiv ve beyaz
esya sanayilerinde, optik amagl uygulamalarda, mutfak ve banyo cam ve
seramiklerinde, mimari camlarda, boya sektdriinde uygulama alani bulmuslardir
ve her gecgen gun artan sayida yeni uygulama alanlari ortaya gikmaktadir.

Sekil.7’de verilen &rnekler Japonya ve ltalya’da mimari uygulamalarda, yapi
malzemeleri Uzerine yapilabilen kendi kendini temizleyebilen, fotokatalitik dzellikli
kaplamalara ¢rneklerdir. Sekil.7-a, b ve d’de beton Uzerine yapilan kaplamalara
ornekler verilirken, Sekil.7-c’de cam ve celik malzemeler Uzerine yapilan
antibakteriyel (kendi kendini temizleyen) kaplamalara 6rnek olarak verimektedir.

In Figure.B-b, it can be seen that, porous natural stones such as Ahlat Stone can
be sol-gel coated to produce water repellent surface properties with a water

contact angle of over 1500.

In the application of the sol-gel technology in industrial and commercial products,
the thin film coating is the leading technology. Industrial and commercial
applications such as; corrosion resistance, chemical resistance, antibacterial,
antviral, UV-protection, moisture resistance, hardness, strentghening, colouring,
resistance to CO2 and O2 diffusion, anti-icing, antistatic coatings are the
examples and these find new commercial applications every day. Sol-Gel derived
functional surfaces found new and commercial applications especially in textile,
otomotive, white good, optical, kitchen and bathroom, architectural material

industries with increasing numbers every day.

Figure.7, shows some example of’ the sol-gel functional coatings in building
materials and in architectural applications. Examples of photocatalytic self-
clening coatings on some building and structures can be seen from Japan and
from Italy. Figure.7-a, b ve d’ show the self-cleaning application on concrete

structures and Figure.7-c shows the self-cleaning coatings on glass and steel

structures.

Sekil.7-Applications of self-cleaning exterior building materials. Top left to right: a) MM Towers in Yokohama coated with self-cleaning tiles, b) Matsushita Denso
building covered with self-cleaning glass. Bottom left to right: ¢) Self-cleaning roof of a train station in Motosumiyoshi d) dives in Misericordia Church, Rome, Italy (10).

Ornek olmasi amaciyla Sekil.8'de baz ticari triin érnekleri verimektedir. Cam
yuni &rneginde organik esasl baglayici yerine toksik olmayan sol-jel esasli
baglayici kullanimi, Gtl altinda ise kireclenmeyi Onleyici ve kayganlastirici ince
film kullanimi, isitme cihazinda ise antibakteriyel 6zellikli kaplamalar érnek olarak
verilmektedir.

Some industrial applications and commercial products are given in Figure.8. In
glass fibre mat, sol-gel derived binder is used instead of toxic and hazardous
binders. In the iron plate sol-gel technology was used to produce non-stick and
easy-clean bottom plate. In Figure.8-c, antibacterial and self-cleaning coating
was applied on to the earing aid.

Cam yiini dolgu maddesi igin esnek sol-gel baglayici

Nano kaplamal Gtu allti (Rowenta) 5000C’a dayanmimli, toksik

Antibakteriyel kaplanmis isitme cihazi

organik icermez. (URSA Glass Fibre Company - Ispanya)

Sol-gel derived binder in glass fibre mat

Antibacterial coated earing aid

Nano coated iron (Rowenta) (URSA Glass Fibre Company- Spain)

Sekil.8-Bazi Endstriyel Griin 6rnekleri (3)

Figure.8-Some industrial applications (3)

5-Degerlendirme

Sol-Jel nanoteknoloji ince fonksiyonel kaplama ¢alismalan 80’li yillardan baslayan
ivme ile ginimUzde de devam etmektedir ve tim dinyada oldukca ilgi géren
arastrma-gelistirme ve ticari Urln gelistirme alanlarnin  basinda gelmektedir.
Ozellikle Uzakdogdu, Gin, Japonya gibi tilkelerde galismalar ve Avrupa Ulkelerinde
yapilan calismalar, konunun gincelligini ortaya koymaktadrr. Sekil.8'de verilen
calismalar (15), son vyillarda yapilan bazi calismalara érnek olmasi agisindan
verimistir ve konunun giincelligini géstermesi agisindan énemlidir.

5-Conclusions:

Sol-Gel nanotechnology functional thin film coatings have been around since
1980’s with increasing interest in research and industrial applications. Especially
in far-east (China, Japan) and in Europe, incresing number of technological
developments take place. Figure.8, shows the result of a recent study in Europe
(15), on stiper hydrophobic coatings on silk, paper and concrete. This study
shows that, sol-gel thin film coatings is still a very active research area.

https://www.tuyider.org
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Sekil.9-Su ve yag tutmayan kaplama galismalari (15).
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Figure.9-Hydrophobic (water and oil repellent) coatings on silk, paper and concrete (15).

Bu calismalarda ipek, kagit ve beton gibi farkli malzemelere sol-jel teknolojisi ile
su ve yagd tutmayan kaplamalar yapiimis ve islatma acilarinin ne kadar yiksek
olduklarn g&sterilmisti. Bu calismalarin, tarafimizdan uzun vyillardir yapilan
calismalara benzerligi ve hatta bizden uzun yillar sonra yapiliyor olmalari, bizim
calismalarmizin zamanlamasini ve degerini ortaya koymaktadir.

Tesekkiir

Sol-Jel Nanoteknolojiler konusunda uzun vyillardir beraber calistigim calisma
arkadaglarim; Gamze Gul Avcl, Dr. Refika Budakoglu, Prof. Dr. Tark Baykara,
Alparslan Demirural, Prof. Dr. Ertugrul Arpag ve tez ¢alismalarini benimle beraber
yapan eski ogrencilerim; Sibel Sevingtav-Tarar, Mehtap Gultekin, Dog. Dr.
Sebahattin Kirtay, Dr. Ceyda Koyuncu, Dr. Didem Kaslilar, Prof. Dr. Bahri Ersoy,
tez galismalarn devam eden 6grencilerim; Merve Uysal KdSmurll, Hakan Ertugral
ve Sirin Say’a katkilarindan dolayi tesekkir ederim. Onlar olmadan bu ¢alismalar
yapllamaz ve sonuglar alinamazdi. Ayrica galismalarimiza maddi destek saglayan
Universite, Kamu ve Ozel Sektér firmalarina desteklerinden dolay tesekkiir
ederim.
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Acknowledgements

| would to offer my sincere thanks to those people with whom | have been working
together in the area of Sol Gel Nanotechnology since 1990’s, namely; Gamze
Gul Avcl, Dr. Refika Budakoglu, Prof.Dr.Tarik Baykara,
Prof.Dr.Ertugrul Arpa¢ and my MSc and PhD students; Sibel Sevingtav-Tarar,
Mehtap Gultekin, Assos.Prof.Dr.Sebahattin Kirtay, Dr.Ceyda Koyuncu, Dr. Didem

Alparslan Demirural,

Kaglilar, Prof.Dr.Bahri Ersoy and my present students; Merve Uysal K&marld,
Hakan Ertugral and Sirin Say. | also thanks to the sponsors of the many research
projects such as Universities, State Planning Agency, TUBITAK, State and Private

Companies.

01 V. Gunay “PhD: Sol-gel processing of fibre reinforced glass and glass-ceramic matrix composites”, University of Sheffield, England, 1990.

02 “Nanoteknoloji ve Nano-malzeme Suregleri”, Kitap editorleri, Tarik Baykara, Volkan Glnay, Emel Musluoglu, ISBN:978-975-403-511-7, TUBITAK-MAM, Malzeme Enstittisti, 2010.

03 G. G. Avcy, “Bir Nanoteknoloji Uygulama Alani: Sol-Jel Kaplamalar”. 5. Teknoloji Tanitim Sunumlari, TUBITAK-MAM, ME, Nisan 2007, Gebze.

04  Bahri Ersoy, MSc:’Kil Esash Seramik Membran Altliklannin Uretimi ve Ozellikleri”, (DPU ve TUBITAK MAM ortak galisma projesi), DPU-Fen Bilimlerri Enstittisti, Eylil 1996.

05 Mehtap Giltekin, MSc: “Silika Jellerde Sicakligin ve Su Oraninin Jellesmeye ve Gozenek Yapisina etkisi”, ITU-Fen Bilimleri Enstitist, Eylil 1997.

06 Didem Kasliar, MSc:“Camlarin Sol-jel Yéntemiyle Yansitici TiO2 Kaplanmasi ve Ozellikleri”,YTU-Fen Bilimleri Enstitiisti, Subat 2002.

07  Zeynep Ceyda Koyuncu, MSc:“Nano Powder Synthesis”, Marmara Universitesi, FBE, Agustos 2007.

08 Sebahattin Kirtay, PhD:“Sol-Jel Kaplamalarla Camlarda Mukavemet Arttirma”, iU-Fen Bilimlari Enstitlisti, Haziran 2004.

09 Didem Kasliar, PhD:“Nanoboyutlu TiO2 esasl antibakteriyel kaplama”, YTU, FBE, Ocak 2009.

10  Ceyda Zeynep Koyuncu, PhD:“Effects of Cr, Zn and Ag dopants on photocatalytic properties of TiO2”, Marmara Universitesi-FBE, June 2013.

11 Hakan Ertugral, Volkan Gunay, “Conservation of Ahlat Tombstones by using Nanotechnology”, Fresenius Environmental Bulletin, Vol. 28 (No:2), 941-947, 2019.

12 V. Glnay, “Sol-Jel Kaplama ile Camlarda Mukavemet Arttirma*, Teknik Bllten (Sisecam), Cilt: 28, Sayi:4, syf:3-8, Aralik 1999.

13 V. Glnay, “Foto-Aktif TIO2 Kaplamalar®, Teknik Bllten (Sisecam), Cilt: 29, Sayi:2, syf:4-11, Haziran 2000.

14 G.G. Avci, V. Gunay, “Emaye Yiizeylerinde Islevsel Sol-Jel Kaplamalar”, 20th. Uluslararasi Emaye Kongresi Bildiriler Kitabi, 235-241, 15-19 Mayis 2005, istanbul, Tirkiye. (6 dilde basimistir).

15 D. Aslanidou, |. Karapanagiotis, D. Lampakis, “Waterborne Superhydrophobic and superoleophobic Coatings for the Protection of Marble and Sandstones”,

Materials, 2018,11, 5685, doi:10.3390/ma11040585.

zey isleme sektoriinde yeni bir soluk,

ETOYI

Reklam ve is birliktelikleri icin: +90 216 576 86 06

‘de yerinizi alin.

info@tuyider.org



GRANT GLOBAL

EQUIPMEMNTS« COMNIUMABLES »SURFACE PREPERATION

T

YUZEY ISLEM UYGULAMA MERKEZI ACILDI!

Shot peening, vibrasyon (capak alma/ Vihrasvon
parlatma), kumiama islemierinde kullanilacak,

istenilen teknik spesifikasyona gore yiiksek K“mlama

kaliteli sarf malzeme tedarigimiz baslamstir.

“Yiizey Islemn Merkezi" olarak fason Bﬂ“ama

vibrasyon, kumlama, boyama, metalizasyon

ve shot peeninig hizmeti sunmaktayiz. Melalizasvon
Urtinlerimiz ve hizmetlerimiz hakkinda =
detayh bilgi icin lutfen iletisime geciniz. SIIOI Peenlng

Perfect solutions for perfect surfaces!

www.ggfinishing.com

Inénii Mah. Gebze Giizeller OSB Mah. Cumhuriyet Cad. No: 2/25 Gebze / Kocaeli |
® 0262 502 1541 | 0542 329 63 77 | sales@ggfinishing.com



Kaliteli ytizeylerin:markasi,
1974'ten bu yana ayni.®

- !-!-! K
@ "=

i Maknine
‘,;f Aksesuarlar

opom

EEE =
SOo&6
==:=___]

Yiizey Islem
Makineleri

i
i

_ ® it |
.s el ||
E;"'if..

SINCE 1973

SURFACE FINISHING MACHINES

¥ KAYAKOCVIB



ETUYIDERG

Kasim - Aralik, Nowember - December 2021 | Sayi / Issue 1

iS (EKONOMi) DONGUSU

Engin ARISOY
Kidemli Danigman - Senior Advisor

Giris;

Tarih boyunca ekonomi dalgall bir seyir izlemistir. Ekonomik dalgalanmalar kendini
tekrar eder ve belirli ekonomik gostergelerle bir dereceye kadar dngorulebilir.
Ekonomik dalgalanmalari énlemek mimkin olmasa da dngoérebilmek ve gerekli
onlemleri almak gerekir.

is Donglisi

Is déngusl, zaman iginde meydana gelen ekonomik blylimenin dogal ylikselisi
ve dustsuduar. Ekonomiler, ayni anda olmasa da, bu dogal blyime ve dusts
dénemlerini yasarlar. Bununla birlikte, artan kiresellesme gbz 6niine alindiginda,
is donguleri Ulkeler arasinda benzer zamanlarda, éncekinden daha sik meydana
gelme egilimindedir. Ekonomik déngu veya ticaret dénglsl olarak da bilinen is
déngist, gayri safi yurt ici hasilanin (GSYiH) uzun vadeli biiylime trendi etrafindaki
dalgalanmalaridir.

iS DONGUSU

b Peak o~

+ Recession

+ Recession”
Real + Expansion

GDP Expansion =

Time

GSYiH ve Gercek GSYiH

Gayri safi yurt igi hasila (GSYiH), ekonomik biylmeyi dlgmenin en iyi yoludur.
Belirli bir zaman diliminde Uretilen tim nihai mal ve hizmetlerin piyasa degerinin
parasal bir élgtsudur.

Ekonomik biyiimenin en dogru élciimil ise reel GSYIH'dir. Reel GSYiH, fiyat
degisikliklerine gdére ayarlanmig ekonomik ¢iktinin degeridir. Enflasyonun etkilerini
ortadan kaldinr. GSYiH'nin enflasyon oranina bélinmesiyle hesaplanir. Bu
ayarlama, para 6lgiisii olan nominal GSYIH'yi toplam cikti miktarini temsil eden
bir endekse dénusturdr.

is déngiileri

is déngusi, bir ekonominin zaman icinde yasadiyi ekonomik faaliyetteki
geniglemeyi ve daralmay! aciklar. Ekonomik faaliyetteki bu dalgalanmalar farkli
araliklarda ve sUrelerde olabilir.

Is dénguleri dért farkl asamaya sahiptir: genisleme, zirve, daralma ve gukur.
Bu asamalari tamamlamak ic¢in gegen sire, is déngUsunin uzunlugu olarak
adlandinilir. Bir is déngustnuin farkli asamalarini anlamak, bireylerin, yatinmcilarin
ve hikimetlerin dogru finansal kararlar aimasina yardimei olacaktir.

Bir genigleme; artan istihdam, ekonomik biyime ve fiyatlar Gzerinde yukari yonli
baski ile karakterize edilir. Zirve, ekonominin mimkin olan en yiksek ciktida
Uretim yaptidi, en yiksek istihdamin saglandidi ve fiyatlar Gzerindeki enflasyonist
baskilarin agik oldugdu, is déngistunin en yiksek noktasidir. Genisleme, dipten
zirveye kadar gegen suredir.

The Business (Economy) Cycle

Bir zirveyi takiben, ekonomi tipik olarak bulylmenin yavasladigi, istihdamin
dustugu, issizligin arttigi ve fiyat baskilarinin azaldig bir daraima ile karakterize
edilen bir dizeltmeye girer. Daralma, zirveden gukura kadar gegen suredir. Bu
noktada ekonomi dibe vurur ve bir sonraki genisleme agamasi baslar.

is dongllerinin belirli bir stresi yoktur. Bir is dénglsi kisa, birkag ay veya
uzun olabilir ve birkag¢ yil strebilir. Genel olarak, genisleme dénemleri, daraima
dénemlerinden daha uzundur. Bir ekonomideki birgok degisken zaman iginde
farkl dalgalanmalara ugrar ve ekonomide degisikliklere neden olur ve dogal afetler
ve hastaliklar gibi ekonomik olmayan faktdrler de ekonomiyi sekillendirmede rol
oynar. Teknolojik yeniliklerden savaslara kadar cesitli faktorler bir is ddngUsunin
asamalarini tetikleyebilir. Ornek olarak 2007’deki mortgage krizi ve 2020’deki
COVID-19 kuresel salgini.

Gostergeler

is doénglslni tanimlamak igin cok sayida élciim éneriimistir. Uc kategoriye
ayrilirlar:  6ncli, gecikmeli ve rastlantisal gostergeler. Oncl  gdstergelerin
gelecekteki olaylara isaret ettigi dustuniimektedir. Tlketici gliven endeksi ve
ingaat izinleri éncl gdstergelerden bazilarndrr. Gecikme gdstergeleri, devam
etmekte olan bir modeli dogruluyor olarak goérulir. Ortalama issizlik sUresi ve
Tiketici Fiyat Endeksi (TUFE) bunlarin en givenilir olanlandir. Tesad(ifi géstergeler
ise gercek zamanl olarak ortaya ¢ikar ve ekonominin durumunu netlestirirler.
Kisisel gelir ve igsizlik orani bunlardan bazilardr.

Ekonomik Biiyiime

Ekonomik buyUme, ulusal ¢iktidaki ve milli gelirdeki artistir. Esas olarak, ¢ faktor
ekonomik blylmeye neden olur: arz ve talep glgleri, sermayenin mevcudiyeti ve
tUketici giveni. En dnemli etken, bir ekonomideki toplam arz ve taleptir. Talep, yani
bireylerin ve sirketlerin yaptidi toplam harcama azaldiginda bir daralma meydana
gelir. Ayni sekilde talep arttiginda bir genisleme meydana gelir. En kritik olan
gelecege yonelik glivendir. Gelecege ve politika yapicilara given duyuldugunda
ekonomi blydr. Glven dusttginde daralma yasanir.

Toplam talebi etkileyen faktdrler arasinda, borglanma maliyetini dustren ve
tUketicileri harcamaya ve firmalari yatinm yapmaya tesvik eden distk faiz oranlari,
geliri artiran ve tUketicileri harcamaya tesvik eden ylksek reel Ucretler, yine geliri
artirarak tUketicileri harcamaya ve firmalari yatinm yapmaya tesvik eden dustk
vergiler, tUketicileri tasarruflarini kullanarak veya kisisel kredi alarak harcamaya
tesvik eden tuketici gliveni ve bankalar kredi vermeye ve firmalar kredi gekerek
yatinm yapmaya ydnlendiren finansal istikrar bulunur.

Toplam arzi artiran faktérler arasinda, yeni fabrikalara veya altyapiya yapilan
yatirmin artmasi, ¢alisan nifustaki artis, daha iyi egitim ve 6gdretim veya iyilestirimis
teknoloji yoluyla isglct verimliligindeki artig, firmalar kapasite artirmina yatinm
yapmaya motive eden ekonomik ve politik istikrar ve yatinmi tesvik edecek olan
dustk enflasyon bulunur.

Ozet

Ekonomi politikasinin amaci, ekonominin strdurdlebilir bir oranda buylmesini
saglamaktir. Ekonomik biytime isletmeler icin daha fazla kar yaratir. Bu, sirketlere
yatinm yapmalar ve daha fazla galisani ise almalari igin sermaye saglar. Daha
fazla is yaratidikga gelirler artar. TUketicilerin ek Urlin ve hizmetler satin almak
icin daha fazla parasi olur. Tiketim ekonomik blylmeyi saglar. Ekonomik
blylme, yuksek enflasyona yol agmayacak sekilde, talep eden herkese istihdam
saglayacak kadar glglu olmalidir.
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Kuruluglar da, slrekli degisen muUsteri taleplerine ve dalgalanan ekonomik
kosullara ve gelisen rakiplere ayak uydurmak icin yetkin calisanlar, st dizey
teknoloji ve kusursuz sureglerle operasyonlarindaki Uretkenlik ve verimliligi
artirmak, islerini strrekli iyilestirmek ve gelistirmek zorundadir. Kuruluslarin degisen
kosullara hizla adapte olabiimeleri, hayatta kalabilmeleri ve iglerini gelistirebilmeleri
acisindan buytk dnem taslyacaktir.

Introduction;

Throughout history, the economy has had a fluctuating course. Economical
fluctuations repeat themselves and can be predicted to a certain extent with
certain economic indicators. Although it is not possible to prevent economical
fluctuations, it is necessary to know how to anticipate them and take the
necessary precautions.

Business Cycle

The business cycle is the natural rise and fall of economic growth that occurs
over time. Economies experience these natural periods of growth and declines,
though not all at the same time. However, given the increased globalization,
business cycles tend to happen at similar times across countries more often
than they did before.The business cycle, also known as the economic cycle or
trade cycle, are the fluctuations of gross domestic product (GDP) around its long-
term growth trend. These are measured in terms of the growth of the real GDP.

BUSINESS CYCLE
T

Peak

+ Recession

- Recession"'
Real « Expansion

GDP Expansion =

Time

GDP vs Real GDP

Gross domestic product (GDP) is the best way to measure economic growth.
It is a monetary measure of the market value of all the final goods and services
produced in a specific time period. However, the most accurate measurement of
economic growth is real GDP. Real GDP is the value of economic output adjusted
for price changes. It removes the effects of inflation. It is calculated by dividing
GDP by the inflation rate. This adjustment transforms the money measure,
nominal GDP, into an index for quantity of total output.

Business Cycles

The business cycle explains the expansion and contraction in economic activity
that an economy experiences over time. These fluctuations in economic activity
may or may not exhibit uniform or predictable periodicity.

Business cycles are identified as having four distinct phases: expansion, peak,
contraction, and trough. The length of a business cycle is the time it takes
to complete this sequence is referred to as the length of the business cycle.
Understanding the different phases of a business cycle can help individuals make
lifestyle decisions, investors make financial decisions, and governments make
appropriate policy decisions.

An expansion is characterized by increasing employment, economic growth, and
upward pressure on prices. A peak is the highest point of the business cycle,
when the economy is producing at maximum possible output, employment is at
full employment, and inflationary pressures on prices are evident. An expansion

info@tuyider.org

is the period from a trough to a peak.

Following a peak, the economy typically enters into a correction which is
characterized by a contraction where growth slows, employment declines,
unemployment increases, and pricing pressures subside. A contraction is the
period from a peak to a trough. At this point the economy has hit a bottom from
which the next phase of expansion will emerge.

Business cycles have no defined time frames. A business cycle can be short,
lasting a few months, or long, lasting several years. Generally, periods of
expansion are more prolonged than periods of contraction. The many variables
in an economy fluctuate differently over time, causing shifts in the economy,
and non-economic factors, such as natural disasters and disease, play a part in
shaping the economy as well. From technological innovations to wars, a variety
of factors can trigger a business cycle’s phases, e.g. the subprime mortgage
crisis of 2007 and COVID-19 pandemic in 2020.

Indicators

Numerous metrics are proposed to identify the business cycle. They fall into
three categories: leading, lagging and coincident indicators. Leading indicators
are considered to point toward future events. Index of consumer expectations
and building permits are some of the leading indicators. Lagging indicators
are seen as confirming a pattern that is in progress. The average duration of
unemployment and Consumer Price Index (CPl) are the most reliable ones.
Coincident indicators occur in real-time and clarify the state of the economy.
Personal income and unemployment rate are some of them.

Economic growth

Economic growth is an increase in national output and national income. Mainly,
three factors cause economic growth: the forces of supply and demand, the
availability of capital, and consumer confidence. The most important factor is the
aggregate supply and demand in an economy. When the demand, i.e. the total
spending that individuals and companies do decreases, a contraction occurs.
Likewise, when demand increases, an expansion occurs. The most critical is
confidence in the future. The economy grows when there is faith in the future and
in policymakers. It does the opposite when confidence drops.

The factors which affect aggregate demand are lower interest rates reducing
the cost of borrowing and encouraging consumers to spend and firms to invest,
higher real wages increasing disposable income and encouraging consumers
to spend, lower taxes increasing income and encouraging consumers to spend
and firms to invest, increased consumer confidence encouraging consumers to
spend by either running down savings or taking out more personal credit, and
financial stability leading banks to lend and firms to invest by taking credits.

The factors which increase aggregate supply are increased investment in new
factories or infrastructure, increase in working population, increase in labor
productivity, through better education and training or improved technology,
economic and political stability for motivating firms to invest in increasing capacity
and low inflation to provide a good climate for encouraging business investment.

Summary

The goal of economic policy is to keep the economy growing at a sustainable
rate. Economic growth creates more profit for businesses. That gives companies
capital to invest and hire more employees. As more jobs are created, incomes
rise. Consumers have more money to buy additional products and services.
Purchases drive higher economic growth. Economic growth should be strong
enough to create jobs for everyone who wants one but not so strong leading a
high inflation.

Organizations have to constantly improve their business with competent
employee, high level technology and excellent processes, leading to higher
productivity and efficiency in operations to keep up with the constantly
changing customer demands and fluctuating economic conditions and evolving
competitors. It will be of great importance for organizations to be able to quickly
adapt to changing conditions, survive and develop their business.
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Prof. Dr. ALi FUAT GAKIR iLE
YUZEY iSLEM SEKTORU UZERINE

An Interview with Prof. Dr. Ali Fuat Cakir
on State of Surface Treatment Sector

Prof. Dr. Ali Fuat CAKIR
iTU Metalurji ve Malzeme Miihendisligi Bslimii (E)

Turkiye’de modern yiizey islemler teknolojilerinin gelisim streci
hakkinda bizi bilgilendirebilir misiniz?

Yiizey teknolojileri imalat teknolojileri ile yakindan iligkilidir ve onlan tamamlar.
imalat teknolojileri dért kategoriye ayrilirlar: 1. Yiksek teknolojiler, 2. Orta yiiksek
teknolojiler, 3. Orta distk teknolojiler ve 4. Distk teknolojiler.

Ylzey teknolojilerinin blyUk bir kismi ylksek ve orta ylksek teknolojileri
tamamlarlar. Turkiye’de son on yilda yapilan Uretimlerin icinde ileri teknoloji
UrUnlerinin payr yalnizca %2,5 — 3 arasinda, orta yuksek UrUnlerin ise %23 —
24 arasinda degismistir. Otomotiv ve beyaz esya sektorl Urlnleri orta ylksek
teknoloji kategorisine dahildir.

Ben kuvvetle inaniyorum ki Turkiye’'de ylzey teknolojilerindeki gelisme otomotiv
ve beyaz esya Uretimi ile baslamistir. Bundan énce dahi, 6zellikle elektrolitik metal
kaplama uygulamasi yaygin fakat ilkel diizeyde yapiliyordu. Kisiler nikel banyolari
problem cikardiginda ¢ozeltiyi temizleme yerine ddkuyorlard..

Kibris Ambargosu  (1975-1978) ile Turk imalat sanayinin gelismesi artmistir.
Bugln imalat sanayiinin Yurt ici Haslladaki payr %20 — 25 arasinda degismektedir.
Yizey islem teknolojilerinin imalat sektorl icinde payinin - %2 civarinda oldugu
tahmin ediimektedir.

Gelinen noktada, ytlizey isleme konusunda hizmet veren firmalar
yeterli teknolojiye ve uretim kalitesine sahip mi?

Her seyden dnce biliyoruz ki tlkemizde ¢ok degisik ylzey islem firmalan ticari
olarak basarill bir sekilde calismaktadirlar. Fakat firma boyutlannin ve Uriin
kalitesinin uluslararasi diizeyde olup olmadiginin cevabini vermek ise zordur.
Teknolojik gelisme ve Urtnlerin kalitesi sektérdeki Ureticilerin farkindalik dereceleri
ile iligkilidir. ok geg olarak ancak 2020 yilinda kurulabilen TUYIDER sekttrdeki
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Could you tell us about the development process of modern
surface technologies in Turkey?

Surface technologies are strongly related to Manufacturing Technologies and
complement them. Manufacturing technologies are divided into four categories:
1. High technologies, 2. Middle high technologies, 3. Middle low technologies
and 4. Low technologies.

Majority of surface technologies complement mostly high and middle high
technologies. During the last 10 years in Turkey the percentage of the production
of high technology products varied between only % 2,5 to 3, and the part of the
middle high technologies %23 to 24. Automotive and white good industries are
ranked as middle high technologies.

| strongly believe that the real development of surface technology in Turkey begins
with the startup of automotive and white goods industries. Even before them,
especially electroplating had a widespread application but in a very primitive way.
People were dumping their nickel baths when it started functioning improperly;
rather than cleaning the solution.

Starting with Cyprus embargo, (1975 — 1978) the speed of the development
of Turkish manufacturing industry increased. Today the percentage of
manufacturing industries within Gross Domestic Product (GDP) varies between
%20 — 25. The contribution of the surface technologies within the manufacturing

industries is estimated to be around %?2.

At this point, do companies providing services in surface
treatment have sufficient technology and production quality?

First of all, we know that presently we have in our country a large variety of
surface technologies commercially operating with success. Whether the size of
their production and their quality is in world scale is hard to say. Technological
development and the quality of the products are related to the degree of
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organizasyon ve sinerjistik isbirliginin eksikliginin drnegidir. Umarim bundan sonra
isler bambaska olur.

Cin, AB ve ABD ylizey islem sektérii icin hem 6nemli Greticiler
hem de biiyiik pazarlar. Kiiresel rekabette dijitallesme ve
otomasyon bize ne gibi avantajlar saglar?

Cin ylzey islem sektdrine ok geg girdi. Simdi ise ylUzey teknolojisini agirliki
kullanan ¢ok buytk firmalar kurmakla kalmayip arastrma merkezleri ve
Universiteleri ylzey islem teknolojilerini desteklemekte, yenilik¢i teknolojiler
gelistirmekte ve dinyanin hakemli arastirma dergilerinde en yUksek sayida yayin
yapmaktadirlar. AB Ulkeleri ve ABD yUzey islem teknolojileri alaninda liderliklerini
kaybetmeye baslamislardir. Bununla beraber arastirma dergileri dahala diinyanin
en iyi aragtirmalarini yayinlamaktadirlar. AB Ulkeleri arasinda Almanya ylzey
teknolojilerinde dijitalizasydn ve otomasyon acisindan liderdir. ABD ¢ok iyi Uretici,
galisan ve arastirmaci organizasyonlarina sahiptir fakat Uretim fabrikalar Cin ve
Dogu Asya Ulkelerine kiyasla eskidir.

Biz Turkiye’'de Universite — endUstri ortak isbirligi ve anlamli Devlet desteginden
mahrumuz. Dijitalizasyon ve otomasyon sinirl sekilde bazi sektdrlerde gok yardmci
olabilir. En dnemli ilerleme ise TUrk imalat endUstrisinde ve &zellikle yUksek ve orta
yuksek teknolojileri hedef alarak gelisimi planlama ve organizasyon ile gercekgi
bir gelisimi saglamaktir. Amacimiz zayiflayan AB teknolojilerini desteklemek veya
yerini almay hedeflemek olmalidr.

Metal ve metal disi kaplama teknolojilerinde 6n gérdiigiiniiz
yenilikler neler olacak? Ozellikle otomotiv sektorii gibi lokomotif
sektorlerde yasanan gelismelere cevap verebilmek icin sektor
firmalari nasil hazirlanmali?

Otomotiv sanayimiz ilk Uretime gegctiginde ona destek olacak ancak birkag ylizey
islem sirketi vardi. Otomotiv sanayiinin gelisimi ile diger endustriler de gelisti ve
ylUzey islem firmalarindan destek talebi artti. Ne yazik ki o tarihlerdeki bagimsiz
ylUzey islem firmalarinin destegi tatminkér dlzeyde degildi: sonugta musterek
calisma durduruldu ve kalite talebinin artmasi nedeni ile firmalar sorunu ¢ézmek
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awareness of the producers in the sector. The very belated founding of TUYIDER,

finally in 2020, is a very good example of lack of organization and synergistic
cooperation in this sector. | hope things will be much different from now on.

China, EU countries and the US are big and important markets
for surface technology sector. What are the advantages of
digitalization and automation in global competition for us?

China has entered into surface technology sector very late. However, presently not
only they have built very large companies heavily using surface technologies but
also their research centers and universities are supporting the surface technology
industries and developing innovative technologies and making the highest
number of publications in peer reviewed World research journals. EU countries
and USA are starting to lose their roles as leader in surface technologies. However
their research journals still publish world’s best researches. Among EU countries
Germany is leader in digitalization and automation in surface technologies. USA
has a very good organization of producers, workers and researchers in this area
but their manufacturing plants are old compared to Chinese and some other
East Asian countries.

We in Turkey, lack productive university - industry cooperation and meaningful
government support for our sector. Digitalization and automation will certainly be
very helpful to a limited part of the sector. The most important progress will be
in planning and organizing a realistic development of the Turkish Manufacturing
industries; especially in high and middle high technologies. Our aim must be to
support or to replace the declining technologies of EU countries.

What will be the innovations you foresee in metal and non-metal
coating technologies? How should the companies of the sector
be prepared to respond to the developments in the locomotive
sectors such as the automotive sector?

When our automotive industry first started its production, only a few surface
technology companies existed to support them. Together with the automotive
industry other industries also have developed and their demand for support
from the surface technology industries have increased. Unfortunately during that
period the support of some independent surface technology companies were not
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icin kendi catilan altinda ylzey islem yapmaya basladilar.

Fakat simdi bUyuk, kuvvetli ve bilgili bagimsiz yizey islem firmalarinin faaliyete

gegme zamanidir.

Yiizey isleme sektori icin katma deger yaratacak yeni
teknolojiler nelerdir? Sektér oyunculari hangi teknolojileri daha
fazla 6Gnemsemeliler?

Bu suale tek bir cevap yoktur. Yizey teknolojileri althk malzemenin ylzey
Ozelliklerini gelistirmek veya ylzeye veya ylzey altna degisik dekoratif ve
muhendislik 6zellikleri kazandirmak igin uygulanir. Yeni ylizey korozyona dayanikl,
sert veya yumusak, yiksek veya dustk surtinme katsayili, degisik elektriksel

ozellikli veya dekoratif ¢ekicilikte olabilir. Unutmayalim ki, elektronik sanayi haric,

satisfactory; hence cooperation was halted because of quality requirements and
forced producers to establish surface treatment facilities under their production
roof to solve the problems.

However it is time for the establishment of large, strong and knowledgeable
independent surface treatment companies.

What are the new technologies that will create added value
for the surface industry? Which technologies should industry
players pay more attention to?

There is no single answer for this question. Surface technologies are applied
to change surface property of the base materials to improve or give a different
decorative or engineering property to the substrate surface or to below the
surface. New surface may become corrosion resistant, harder or softer, with

higher or lower friction coefficient, electrical properties or decorative appeal.

ylzey teknoloji firmalarinin roll imalat endUstrilerinin  Grtnlerinin  yUzeylerine
tamamlayici nitelikler kazandirmaktir. Yalniz elektronik sanayinde ise “islevsel
kaplamalar” kullanilir. Eskiden “islevsel kaplama” tanimi malzeme ylzeyine
muUhendislik ézellikleri veren kaplamalar igin kullanilirdi. GUnimUzde ise “islevsel
kaplama” kendi kendini destekleyen ve altida ihtiyag gdstermeyen kaplamalari

tanimlamaktadir. Bilgisayar gipleri (yonga) bu tip kaplamalara drnektir.

Diger tim yizey teknoloji Urlinleri metal veya metal disi malzemelerin ylzey
ozelligini degistirmek icin kullanilir. Dolayisi ile yeni bir ylzey teknoloji GriinG talebi
imalatcilardan veya imalat sanayiinden gelir. Yeni bir ylzey teknoloji Grindnin

talebini, segim ve kabulinl sanayici yapar.

Bagimsiz ylizey islem sirketleri, otomotiv ve beyaz esya

gibi hizmet verdikleri diger sektérleri, kendileri ile daha

fazla ¢alismaya ikna edebilmek ve bu konularda firmalarin
yaptigi ithalati kendilerine gevirebilmek igin neler yapmalilar?
Tecriibelerinizden faydalanabilir miyiz?

Bu soruya daha 6nce kisa bir cevap vermistim. Bagimsiz bir ylzey islem firmasi
yalniz bir sektdriin talebine cevap verebilir, mesela gelige alkali ¢inko kaplayan
firma gibi  veya degisik sektérlere Urtin Uretir, mesela ARK PVD kaplama yapan

firma celik Uzerine hem muhendislik hem de dekoratif kaplama yapabilir.

Onemli olan en yiiksek kalitede Griinii en ucuza yapabilmektir. Bunun icin tretici

bilimsel ve teknik olarak teknolojisinin ve teghizatinin ustasi olmall ve kullandigi
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Let us not forget that except in the electronic industries the role of the surface
technology companies is to answer to the demand of other manufacturing
industries to complement their products surfaces. Only in the electronic
industries “functional coatings” are used. The name “functional coatings” were
given before to describe coatings with some engineering properties. Today we
call “functional coating” to self-supporting coatings that need no supporting
substrate. Computer chips are an example for such coatings.

All other surface technology products are to change the surface properties
of metallic and nonmetallic surfaces. Therefore the demand for new surface
technology products will come from the manufacturers or manufacturing
industries. The request, selection and acceptance of a new surface technology
product will be made by the manufacturer.

What should independent surface treatment companies do

to persuade other industries they serve, such as automotive
and white goods, to work more with them, and to convert their
imports to them? Can we benefit from your experience?

| previously have given a brief answer to this question. An independent surface
treatment company may serve for only one sector, for example alkaline zinc
coating on steel, or to various sectors, for example an Arc PVD coating company
coating both engineering and decorative coatings on ferrous metals.

The important thing is to be able to produce a coating with the highest quality at
a lowest price. For this, one should scientifically and technically be a master of
his technology and equipment and open to outside world with keen interest in
the developments of the technology he/she uses.
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teknolojiyi gelistirmek icin hevesli bir alaka ile dis dinyaya da agik olmalidir.

Tarkiye, yuzey isleme konusunda teknoloji gelistirecek altyapi
ve insan kaynagina sahip mi? Universiteler ve akademi,
sanayicilerimiz igin ne tip kaynaklara sahipler? Sanayicilerimiz bu
veri kaynaklarindan nasil yararlanabilirler?

Yizey islem ¢ok disiplinli bilgi temellidir; malzeme bilimi, kimya, elektrokimya,
elektrik mihendisligi, makine mihendisligi, vakum bilimi, plazma bilimi ve digerleri.
Universitelerimizde (su anda 209 adet), arastirma merkezlerimizde bu konularin
her birinde uzmanlagsmis ¢ok sayida akademisyen ve uzmanimiz bulunmaktadir.
Ne yazik ki ylizey islem endustrisi sorunlarini bu bilim insanlari ile ¢ézme aligkanligi
edinmedidi icin akademisyen ve uzmanlar arasin ¢ok az kisi ylzey teknolojileri

ve sorunlan ile ilgilenmektedir. Umit ederiz TUYIDER bilim adamlari ile sanayi

arasinda képri olur. Universite kiitliphaneleri yolu ile sanayi binlerce bilimsel dergi
ve diger yayinlara ulagabilir ve kendilerini egitebilir ve teknolojilerini gelistirebilirler.

TUYIDER de kurslan yolu ile teknisyen ve galisanlarin bilgi seviyeleri gelistirilebilir.

Sektor firmalarinin insan kaynaklan konusunda durusunu nasil
buluyorsunuz? Yetismis, nitelikli insan kaynagimizi artirabilmek
icin ne gibi galismalar yapilmalh?

Turkiye'de ylzey teknolojisi konusunda Ylzey Muhendisligi derecesi veren
bir egitim kurulusu yoktur. Hakikatte Bati dinyasinda da bdyle bir unvan
alamazsiniz. Fakat ylzey teknolojisinin kapsadigi alanlarda Lisanststi ve Doktora
derecelerini alabilirsiniz. Teknisyen diizeyinde ise meslek odalari teknisyenlerin
yetismesi icin kurslar acarlar. Bati Diinyasinda Universiteler yiizey teknolojisinin
degisik alanlarinda da kurslar verirler. Maalesef Turkiye’de mezuniyet sonrasi
kendi bilimsel alanimizda kendimizi gelistirme igin kendimizi egitme aligkanigimiz

yaygin degildir.

Dernek calismalarimizi, yakindan takip ediyor ve degerli
tecriibelerinizi her platformda bizimle paylasiyorsunuz. TUYIDER
ve bilesenleri olarak bizlere gelecek ile tavsiyeleriniz var mi?

TUYIDER’e verebilecegim en énemli tavsiyem arastirma, endistri problemlerini
cdzme ve egitim alanlarinda UNIVERSITE — ENDUSTRiI iligkisini gelistirme (izerine
yogunlagsmasidir. EndUstri ithal bilim ve teknoloji ile gelisemez. Bu alanlarda yerli

katkinin payini artirmak hayatidir.
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Does Turkey have the infrastructure and human resources to
develop technology in surface treatment? What resources do
universities and academies have for our industrialists? How can
our industrialists benefit from these data sources?

Surface treatment is based on multidisciplinary knowledge; materials science,
chemistry, electrochemistry, electrical engineering, mechanical engineering,
vacuum science, plasma science and others. In our universities (presently 209)
and research centers we have large number of academicians and masters
specialized in these areas. Unfortunately, because surface treatment industry
has no practice in solving their problems with scientists, there is only very limited
number of academicians and masters familiar with surface technology and its
problems. Hopefully TUYIDER will be a new bridge between industry and the
scientists. Through University libraries, industry can reach thousands of journals
and other publications and educate themselves and improve their technologies.

TUYIDER with courses can help to improve the level of knowledge of the member

company’s technicians and workers.

How do you find the stance of the industry companies on human
resources? What kind of studies should be done to increase the
number of our qualified human resources?

In the field of surface technology in Turkey, there is no formal studies leading
to Surface Engineering Degree. In reality, you cannot obtain such a degree in
Western World as well. However in every field which surface technology covers,
you can receive Masters or Doctoral Degree. On the level of a technician,
professional societies organize courses for their development. In Western
World, Universities also organize courses on various area of surface technology.
Unfortunately in Turkey we have almost no habitude of pursuing our self-
education in our scientific area once we graduate from a technical school or a
university.

You support our association and share your valuable
experiences with us on every platform. Do you have any advice
about the future for TUYIDER?

The most important advice that | can give to TUYIDER is to concentrate on
improving UNIVERSITY — INDUSTRY relationship on research, industrial problem
solving and education. Industry cannot advance with imported science and
technology only. Increasing the share of domestic contribution is vital.
employees and all stakeholders with whom they cooperate, adopt the loyalty
as a principle to TUYIDER Code of Ethics, principles and their promises to each
other.
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TORKIiYE’NiN YERLI ve MiLL
BOYA URETICiSi KANAT BOYA

ILE SOYLESI.

Interview with Kanat Boya,
Turkey’s national paint brand...

Tuyidergi ekibi olarak, ik sayimizda Ulkemizin degerli markalarindan Kanat Boya'yi ziyaret ettik. Yogun programi arasinda bizi agirlayan ve firma
hakkinda bizi bilgilendiren Kanat Boya Yénetim Kurulu Bagkani Sn. Mehmet Kanat’a tesekkir ederiz.

As the Tuyidergi team, we visited Kanat Boya, one of the valuable brands of our country, in our first issue. The Chairman of the Board of

Directors of Kanat Boya, who hosted us and informed us about the company,
Thanks to Mehmet Kanat.

Kanat Boya'yi ve sizleri taniyabilir miyiz ?

Kanat Boya, 1986 yilinda izmir'de bir boya fabrikasinin Ege Bélge Distribltérii
olarak kuruldu. 5 yil boyunca da bu sektdre faaliyetlerimizi gergeklestirdik. 1991
yiinda ise gerekli yatinmlar gergeklegtirerek insaat Boyalan sektériinde Uretim
yapmaya basladik. Urlinlerimizi dogrudan kullanicilara pazarladik. Bu stirecte
pazarin farkli Griin talepleri de oluyordu. Ozellikle yurt disindan ithal edilen Sanayi
Boyalarl ¢ok ilgimizi ¢ekti. Bu alanda gerekli arastirmalarimizi yaparak bir Tlrk
Sanayicisi olarak uluslararasi standartlarda ve kalitede Uretim yapacagimiza
inandik. Yine Tirk Muhendislerin de bilgi ve becerisini de calismalarmizin
icine katarak 1998 yilinda Ar-Ge’mizi kurduk ve Sanayi Boyalarnin Uretimini
gercgeklestirdik. 2000 yilinda Urlnlerimize uluslararasi enstitllerden  global
firmalarin sahip oldugu uygunluk sertifikalarini alarak Sanayi Boyalari alaninda
global firmalarin Turkiye'de Uretim yapan tek yerli ve milli rakibi olduk.

Yine pazardan gelen talepleri de dikkate alip yelpazemizi genisleterek
calismalanmiza devam ediyoruz. Kemalpasa Organize Sanayi Bolgesi'nde
yer alan fabrikamizda 78’ Ar-Ge boliminde olmak Uzere 285 kisi istihdam
edilmektedir.

Kurumsallasan bir aile sirketini ilke edinerek, blyUk kardesim ile birlikte Yonetim
Kurulunda gérev aliyoruz. Kicik kardesim de is gelistrmeden sorumlu olarak
yoneticilik yapmaktadir. Ayrica sirketimizin farkl bolimlerinde kurumsallasma
prensiplerine bagl olarak Ug¢ ikinci nesil Gyemiz de aktif olarak yer almaktadir.

Kanat Boya’nin uriin yelpazesi ve uretim kapasitesi hakkinda
okurlarimizi aydinlatabilir misiniz?

Uriin yelpazemizi genel ifade ile (ig ana baglikta adlandirabiliriz.
Koruyucu kaplamalar (yapisal gelik, tank, boru vb)

Genel sanayi boyalari (makine, oto yan sanayi, arag UstU ekipman vb)
Mutfak gerecleri ve plastik esyalar (tencere, tava, plastik pargalar vb)

28

Tell us about yourself and your company

Kanat Boya was established in 1986 in Izmir as the Aegean Region Distributor
of a paint factory. We have carried out our activities as a distributor for 5 years.
In 1991, we started to produce architecturals paints. We market our products
directly to end users. In this process, we had different product demands from
our customers. Particularly Industrial Paints which are mainly imported from
abroad, attracted our attention. We searched this segment and believed that we,
as Turkish Industrialists, could produce at international standards and quality.
Again, by adding the knowledge and skills of Turkish engineers to our work, we
established our R&D department in 1998 and started producing Industrial Paints.
In 2000, we obtained the conformity certificates of our products from certified
international labratories, and became the only domestic and national competitor
of global companies in the field of Industrial Paints.

We continue our work by taking into account the demands from the market
and expand our product range. Our factory, located in Kemalpasa Organized
Industrial Zone, employs 285 people, 78 of whom are in the R&D department.

By adopting an institutionalized family business as a principle, we take part in the
Board of Directors with my elder brother. My younger brother is also a manager in
charge of business development. In addition, three second generation members
are actively involved in different departments of our company, depending on the
principles of institutionalization.

Could you please inform us about your product range and
production capacity?

We can categorize our products as follows:

Protective Coating ( Structural steel, tank, pipe e.g)

General Industrial Paints ( Machine, auto parts, over-car equipment e.qg)

Kitchen ware and Plastic Surfaces (Pans, plastik parts e.g)

We have production capacity of 18000 tons of paint and 5000 tons of resin in our
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factories located in Izmir and Osmaniye.

As a domestic paint manufacturer, have you taken any steps
towards being domestic and national?

Since 2000, we have existed in our sector as a local and national company.
We target to  produce imported paints and coatings that cannot be produced
in Turkey. We have been an R&D center since 2016. Our work on developing
products that our country needs in the defense and aerospace industry paints is
about to be completed. Considering the international certification studies, it wil
have reached the stage of commercialization by 2022.

Please tell us about your product range and features of these
products and about the solutions you offer to your customers.

Epoxy, Acrylic and Synthetic based paints and their primers, intermediate coats,
thinners and hardeners are our main products. The aforementioned products
provide corrosion protection, UV resistance, elasticity and impact resistance for
many years.

We stand by our customers every step of the way with our inspection services at
the place of production and/or assembly during paint system selection, surface
preparation and application training and application. We move forward with our
customers at every stage in order to correctly apply these criteria, which affect
the actual performance of our product. We see ourselves as the solution partner
of our customers in these matters and work together for the best results.

Tell us about domestic and foreign activities of your company.
As we are in direct cooperation with our customers in the country, we continue

our activities as an agile company with our 11 valuable dealers in order to provide
our service and support quickly. 88% of our sales are made domestically and
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izmir ve Osmaniye fabrikalarmizda toplam 18.000 ton boya ve 5.000 ton recine

Uretimi kapasitesine sahibiz.

Yerli bir boya Ureticisi olarak yerli ve milli olma yolunda atilan
adimlariniz var midir?

2000 yilindan beri yerli ve milli bir firma olarak sektérimuzde hep var olduk.
Turkiye'de Uretilemeyen, ithal edilen boylan tretmeye 6zen gdsteriyoruz. 2016
yllindan beri de Ar-Ge merkeziyiz. Savunma ve Havacilik sektord boyalarinda
Ulkemizin ihtiyaci olan UrUnleri gelistirmedeki calismalarimiz tamamlanmak
Uzeredir. Uluslararasi sertifikasyon calismalarini da gdz éntine aldigimizda 2022
yili itibariyla ticarilesme asamasina gelmis olacaktir.

Uriin gruplariniz ve (riin &zelliklerinizden bahsedebilir misiniz?
Mdsterilerinize sundugunuz ¢oézimler hakkinda ayrintili bilgi
verebilir misiniz?

Epoksi, Akrilik ve Sentetik esasl boyalar ile bunlara ait astar, ara kat, tiner,
sertlestiriciler ana Urtnlerimizdir. Bahsi gegen Urtnler, uzun yillar korozyona karsl
koruma, UV dayanimi, elastikiyet ve darbe dayanimi saglamaktadir.

Boya sistem secimi, ylizey hazirligi ve uygulama igin egitim ve uygulama sirasinda
imalat ve/veya montajin yapildigi yerde kontrolorltik hizmetlerimizle misterimizin
her adimda yaninda oluyoruz. Uriiniimiiziin gergek performansina etki eden
bu kriterlerin dogru uygulanabilmesi icin her safhada muUsterilerimizle birlikte
ilerliyoruz. Kendimizi musterilerimizin bu konulardaki ¢6zim ortagd olarak gorip
en iyi sonug igin birlikte calisiyoruz.

Yurti ici ve yurt disi faaliyetlerinizden bahsedebilir misiniz?

Yurt icinde direkt musterilerimizle is birliginde oldugumuz gibi hizmetimizin ve
destegimizin hizll sunulabilmesi amaciyla prensip birligimizin oldugu 11 degerli
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bayimiz ile gevik bir sirket olarak faaliyetimizi strdUrlyoruz. Satisgimizin % 88’i
yurticine, % 12’si yurt digina gergeklesmektedir. Yurt ici satislarmizin bir kismi da
boyanmis Urlnler olarak musterilerimiz tarafindan ihra¢ edilmektedir.

inovasyon ve Ar-Ge alanlarinda ne gibi calismalar yapiyorsunuz?

Sirketlerin yasamini strdUrebilmeleri igin inovasyon vazgegilmez bir kriterdir.
Bunu iki yonlU ele aliyoruz. Birincisi edindigimiz yeni bilgi ve tecribeleri mevcut
pazarmiza sunarak yatay yénde gelisim saglyoruz. ikincisi de farkl Grlinler
gelistirerek yeni sektorlere giris yapiyoruz.

78 calisanimizin yer aldigi Ar-Ge bdlumumuzin varligr bizim glcld yanlarimizdan
birisidir. Bu glcimuzi mevcut Urdnlerimizin  iyilestirimesinde ve yeni Grin
gelistirilmesinde etkin olarak kullanabiliyoruz. Hammadde Ureten firmalarla strekli
temas halinde kalarak dinyadaki yeni gelismeleri yakindan takip ediyoruz. Bu
sayede mevcut Urlinlerimizi kalitesini iyilestirdigimiz gibi maliyet agisindan daha
da rekabetgi olabiliyoruz. Universiteler ile de siki bir galisma igindeyiz. Bilgilerimizi
birlikte kullanarak hedefledigimiz Grtnlerin gelistirimesini sagliyoruz. Su anda Ar-
Ge Merkezimizde 42 proje yurittlmektedir.

Urtinleriniz ve Gretim siireglerinizde, gevre bilinci adina ne gibi
calismalar yapiyorsunuz?

Cevre bilincinin gelistirimesi sadece sanayicilerin degil tum toplumun ortak
sorumlulugudur. Yasanan iklim degisimi de bunun ne denli énemli oldugunu
ortaya koymaktadir.

Oncelikli olarak sirket ici egitimlerimizde gevre bilincinin giiclendirimesine katki
sunacak galismalar yapiyoruz. Bu dogrultuda sirketimiz 2012 yilindan beri ISO
14001-45001 standartlari ile belgelenmistir. Uretim ve Ar-Ge de dahil olmak tizere
tlim stireclerimizin gevresel risk analizlerini de yapiyoruz. Urtinlerimizin tasanminda
kullandigimiz hammaddelerin seciminden Uretim de olusturdugumuz atiklarin
miktarina kadar birimlerimize hedefler veriyor ve takipgisi oluyoruz. Ayrica olusan
atiklar da yerinde ayri ayri toplanmakta ve lisansli atik firmalarina génderiimektedir.
Uriinlerimizin kullanimi ve bertaraf edimesi srrasinda driin 6zelligine gére
olugabilecek tehlikeler, atiklar ve riskler géz oéniinde bulundurulmakta, bu
konulardaki bilgilendirmeler kullanicilarimiza Grtin teknik bultenleri ve gtivenlik bilgi
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12% abroad. Some of our domestic sales are exported by our customers as

painted products.

What kind of work do you do in the fields of innovation and
R&D?

Innovation is an indispensable criterion for companies to survive. We consider
this in two ways. First, we provide horizontal development by presenting our new
knowledge and experience to our current market. Secondly, we are entering new
sectors by developing different products.

Our R&D department, which includes 78 employees, is one of our strengths. We
can use this power effectively in improving our existing products and developing
new products. We keep in constant contact with companies producing raw
materials and closely follow new developments in the world. In this way, we
improve the quality of our existing products and become even more competitive
in terms of cost. We also work closely with universities. By using our knowledge
together, we ensure the development of the products we target. Currently, 42
projects are carried out in our R&D Center.

What kind of work do you do for environmental awareness in
your products and production processes?

Developing environmental awareness is a common responsibility not only of
industrialists but also of the whole society. Climate change also reveals how
important this is.

First of all, we carry out studies that will contribute to the strengthening of
environmental awareness in our in-house trainings. Accordingly, our company
has been documented with ISO 14001-45001 standards since 2012. We also
conduct environmental risk analysis of all our processes, including production
and R&D. From the selection of the raw materials we use in the design of our
products to the amount of waste we create in production, we set targets for
our units and we follow them. In addition, the generated wastes are collected
separately on site and sent to licensed waste companies. Hazards, wastes and
risks that may occur during the use and disposal of our products are taken into
consideration, and information on these issues is provided to our users through
product technical bulletins and safety data sheets.

https://www.tuyider.org



What are your thoughts on the Association of the surface
treatment sector?

First of all, I am extremely happy that your individual works, which are very
important for the paint industry and add value to our work, have become
an association. The level of product quality in the sectors will increase with
your awareness raising and development studies (including us) that you will
scientifically reveal about the importance of surface treatments. In addition, the
service life of the products will increase significantly and will contribute greatly to
the reduction of operating costs and investment costs. | would like to take this
opportunity to congratulate all your members and management, especially your
founders, and wish you success.

What are your thoughts and predictions about the current situation and future
of the industry at the point we have come to with the pandemic process? What
opportunities await Turkey in the new period?

We have experienced the impact of the pandemic all over the world as a risk
that we never thought of, especially to our health, throughout our lives. These
were difficult days for all of us. We are trying to manage the process with the
measures taken depending on the solutions revealed over time and adaptation
to the new life. We can observe that the uncertainty that emerged in all sectors
in the first days of the pandemic began to lose its effect. Our life has started
to move towards the new normalization. This understanding is progressing in
parallel in our sector as well.

As always, we can increase our share in international markets with our efforts to
meet international standards and expectations by prioritizing our developments
in the Turkish real sector, as well as reduce our foreign dependency with domestic
and national products that our country needs.

How will there be a change in production and trade between
countries in the world after the pandemic?

This process gave us new and faster communication opportunities. From now
on, by using these opportunities, it will be possible to reach every point at a
very low cost and quickly, and have the opportunity to promote and market.
However, | think that the alternatives of inputs that are difficult to obtain or that
have to be purchased at very high costs, and even domestic investments and
commercial partnerships will come to the fore. Keeping the concepts of supply
and logistics constantly strong in production processes will come to the fore. |
believe that new criteria will be defined in many standards in order to prevent
these negativities from happening again. Companies that adopt this innovative
approach will continue to exist.

What do you think are the priority issues that await solutions in
the sector? As Kanat Boya, do you have any suggestions for
solutions for these questions?

| think that dependency on imports, certification and information are priority
issues in our industry.

The necessary planning for the localization of imported inputs should be made
in detail by conducting the necessary market research and should be supported
with special incentives. We are still negotiating with the newly established TR
Testing Authority regarding the certification that we adhere to abroad. Both
making it locally and making it widespread with the new regulations will increase
the quality of our products as well as contribute to the industrialization of new
products in terms of time and cost.

The support of the sectoral associations we work with in our individual training
and information activities is very important and effective. It will be much faster if
the relevant associations come together and manage common issues together.
| say “Welcome” to the new established Whole Surface Treatment Association,
which | believe will have very positive contributions to our industry. | would like
to thank you for including us in this meaningful first issue and wish you success.

info@tuyider.org

formlari ile yapilmaktadir.

Yizey islem sektoriiniin Derneklesmesi ile alakali diigtinceleriniz
nelerdir?

Oncelikle boya sektérii icin de cok dnemli olan, isimize deder katan bireysel
galismalarinizin derneklesmesinden son derece mutlu oldum. Ylzey islemlerinin
dnemi konusunda bilimsel olarak ortaya koyacaginiz (bizler de dahil) bilinglendirme
ve gelistirme calismalarinizla sektérlerde Urin kalitesi seviyesi yUkselecektir.
Bununla beraber Urtnlerin dayanm émdrleri de énemli ¢l¢tide artacak igletme
giderleri ile yatinm giderlerinin azalmasina blyUk katki saglayacaktir. Bu vesile ile
kuruculariniz basta olmak Uzere tim Uyelerinizi ve yénetiminizi kutluyor, basarilar
diliyorum.

Pandemi sireci ile geldigimiz noktada, sektdrin buglinkii durumu
ve gelecegi hakkinda distinceleriniz ve 6ngérileriniz nelerdir?
Yeni dénemde Tiirkiye'yi hangi firsatlar bekliyor?

Pandeminin, yasamimiz boyunca basta sagligmiz olmak Ulzere hi¢ aklmiza
gelmeyen bir risk olarak tim diinyada etkisini yasadik. Hepimiz icin zor gunler idi.
Zamanla ortaya konulan ¢dzimlere bagli alinan tedbirler ve yeni yasama uyumla
slireci yonetmeye calislyoruz. Pandeminin ilk glnlerinde tim sektdrlerde ortaya
¢ikan belirsizligin  etkisini kaybetmeye basladigini gézlemleyebiliyoruz. Yasamimiz
yeni normallesmeye dogru ilerlemeye basladi. Bu anlayis bizim bulundugumuz
sektorde de paralel ilerliyor.

Turkiye reel sektoriinde her zamanki gibi gelismelerimizi 6n planda tutarak
uluslararasi standartlar ve beklentileri karsilamaya yo&nelik calismalarimizia
uluslarasi pazarlardaki payimizi artirabilecegimiz gibi Glkemizin de ihtiyaci olan
yerli ve milli Urdinlerle disa bagmiiigimizi azaltabiliriz.

Pandemi sonrasinda diinyada uretim ve (lkeler arasi ticarette
nasil bir degisim yasanacak?

Bu sUreg bize yeni ve hizli iletisim imkanlari kazandirdi. Bundan sonra bu imkanlari
da kullanarak her noktaya ¢ok disik maliyet ve hizli ulasabilerek tantma ve
pazarlama imkanlarina sahip olunacakti. Bununla beraber temin etmede gok
zorlanilan veya ¢ok ylksek maliyetlerle satin alinmak zorunda kalinan girdilerin
alternatiflerinin cogaltimasi ve hatta yerli yatinmlarin ve ticari ortakliklarin gtindeme
gelecegini distniyorum. Uretim sireclerinde tedarik ve lojistik kavramlarinin
sUrekli guclu tutulmasi 6n plana ¢ikacaktir. Birgok standartlarda bu olumsuzluklarin
tekrar yasanmamasi igin yeni kriterlerin tanimlanacagina inaniyorum. Bu yenilikgi
yaklasimi benimseyen firmalar var olmaya devam edecektir.

Sektérde ¢6ziim bekleyen dncelikli konular sizce nelerdir? Kanat
Boya olarak bu sorunlar i¢in ¢éziim 6nerileriniz var mi?

ithalata bagmliik, sertifikasyon ve bilgilendirmenin sektérimiizdeki &ncelikli
konular oldugunu distnlyorum.

Gereken pazar arastrmalarnin yapilarak ithal girdilerin yerlilestiriimesi icin
gereken planlama detayll olarak yapimal ve 6zel tesviklerle desteklenmelidir.
Yine yurt disina bagh kalddimiz sertifikasyon ile ilgili yeni kurulan TR Test
Kurumu ile gérismelerimiz sUrtyor. Hem yerli olarak yapiimasi hem de yapilacak
dlzenlemeler ile yayginlastinimasi UrUnlerimizin kalitesini artiracagr gibi yeni
Grlinlerin endustriyellesmesine zaman ve maliyet olarak katki

saglayacaktr.

Bireysel olarak yaptigimiz egitim ve bilgilendirme calismalarinda bulundugumuz
sektorel derneklerin destegdi oldukca énemli ve etkili oluyor. iigili derneklerin bir
araya gelmesi ve ortak konular beraber yonetmeleri ile ¢ok daha hizli olacaktir.

Sektoérimuze ¢ok olumlu katkilan olacagina inandigim yeni kurdugunuz Tdm
Yiizey islem Dernegdi'ne “Hos Geldiniz” diyorum. Bize bu anlamlii ilk sayinizda yer
verdiginiz igin tesekkur ediyor basarilar diliyorum.
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Boya Mutfagi ve Karisim Odasi Kurulumu

Robotlu Boyama Sistemi Entegrasyonu

Hassas Dozaj, Tartim ve Karisim Prosesi

Transfer Verimliligi Optimizasyonu

Operator Egitimi ve Uygulama Danismanligi

URUNLERIMIZ

Cok Bilesenli Boya Karisim ve Dozaj Sistemleri Pompa Cikis Filtreleri

Manuel ve Otomatik Boya Tabancalan Yodun Akiskanlar icin Transfer Pompalari
Antistatik Hava ve Boya Hortumlari Basingl Boya Tanklar ve Kaplar

Airless ve Hava Destekli Boya Tabancalar Karnistiricilar ve Pnématik Kaldiraglar
Elektrostatik Yas Boyama Sistemleri Boya Basing Regiilatorleri

Elektrostatik Bell ve Disk Atomizerler Hava Filtreleri ve Regiilatorleri

Elektrostatik Voltaj Jeneratorleri Hizli Sékiilebilir Hava ve Boya Baglanti Elemanlar
Yiiksek Basinch Transfer Pompalan Boya Kabinleri icin Filtreler

Dusiik Basinch Transfer Pompalan Hava Beslemeli Operator Vizorleri ve Maskeler
Cift Diyaframl Transfer Pompalar Otomatik Camur Ayiricilar

Elektrikli Sirkiilasyon Hatti Pompalar Atik Boya Kontrol Sistemleri
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Yiizey Islem sektoriiniin
duayeni, ornek insan
Savas Altinok anisina!

In Memory of Savas Atinok

Derleyen : Tlyider Yénetim Kurulu Bagkani ibrahim DOGANGUN | 04 Eylul 2021
Compiled by : ibrahim DOGANGUN, Chairman of the Board of Tuyider | 04 September 2021

17 Mart 2021 de aramizdan ayrilan sektdr duayenimiz drnek insan merhum Savas Altinok’un 50 yillik hayat arkadasi Gilsen hanimin TUYIDER adina dernek bagkanimizin
taziye ziyaretinde kendisinin aktardigi bilgilerden derlenmistir.

Bulidte SO ylluk bayat arkadary yolewlufunda iyt bi bagatoma Aobundin ve gok 4y b,
Qo fpgla gigel, syl ve mutlun amalan biriditinminiy. Smdi onlarta ve sminle yaguporom.

D“"‘ u"’"‘zr y“w“’”"u““l f“e‘f&“"‘l “7"" &"‘”‘ ;‘""i‘" ae” el r‘““";’“‘;l w8 :’ ‘i‘!" %, D“g“ M M G..I h . . .
. TP - o b, - o - . uisen hanimin ricamiz uzerine
Spllidinin ve ylmfinin yarnda bana borsdilfon miraita bu Al Lmindin, esi hakkinda yazdg yukandaki

timceler; ©nce insan ve es

Altsnol: Galvane W'dé wyrn 74/”)% bnlilte W W/«'g(m e WWW Wit olarak sevginin; deger vermenin;
,,"5““%'9“'4‘ M ance diniatlide ve falitels ) f./u,;q,,'d."’lg ,;;,N{; ﬁ,zlﬂ.,,‘ e Ao dneddedin. paylagtikca bereketin ve geriye

birakilan derin ve anlaml bir izin

Nerlar iginde bugurla yat camam lemim., ifadesidir.
Gilser. Altusok

SektérimUzin gegmisine ve gelecedine bir acidan isik tutan bu galisma, 6zellikle gencler icin hem insani hem de is yasami olarak mevcudu nasil koruyabilecegimizi
gosteren degerli mesajlari icermektedir. Bu sdylesinin yapildigi 2008’den bu yana 12 yil gegmis olmasina ragmen bazi uyarilarin ¢zellikle yizey islemler sektérimuz adina
dikkate alinmasi gok daha énem kazanmistir.

Sektore iiniversiteden baglayarak 50 yili agkin bir siirede degerli hizmetler veren; 6rnek davranig ve ¢aligmalartyla pek
¢ogumuza rol model olan, Savag Altinok’u saygiyla ve minnetle antyoruz.

Kimyevi malzeme pazarlama, fason kaplamacilik, servis ve muhendislik alanlarinda 22 yil hizmet sonrasi 1995 yilinda Altinok Galvanokimya unvaniyla kendi sirketini
kurmus; 2020 sonuna kadar 25 yil bizzat baginda bulunarak sirketinin geyrek asrini tamamlamis 17 Mart 2021 de vefat etmistir.

Savasg Altinok’u 2008 yilinda kendi agzindan kaydedilen ifadeleriyle bir nebze tanima imkanimiz olacaktir.
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In memory of honorable Savas Altinok; the doyen of the plating industry Compiled by: Tuyider Chairman of Board of Directors Ibrahim Dogangun / September 4, 2021
This information has been compiled by our chairman on behalf of TUYIDER with the help of Guisen Altinok; the life partner of 50 years of the deceased Savas Altinok
who passed away on March 17, 2021.
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yrans. We lave created covntless, W,MMWWW Now | Live

WATh you in Wose memories.
Your wame stands for an bornest, sllless, bardworling and lind bearted person. On op of ll The sentences above that Ms
youn lities and ﬂ'g'i' g e !, 7""‘1‘””“ ""?"’M . . Gulsen Altinok wrote about her

beloved husband at our request
are an expression of love, deep,

Altinok Galvana Clemistry Inc continues To tnive with your daghlens and youwr Druated i) G D
coworkers bartd on your guiding principles of bonesty and bigh-guality work. behind.

RO (e gy desr”
Gilser Alturok

We commemorate Savas Altinok with respect and gratitude. He has been a role model to many of us with his exemplary
behavior plus work and has provided numerous valuable services to the sector starting from the university for more than 50
years.

He has founded his own company Altinok Galvano Chemistry Inc in 1995 after 22 years of experience in chemical materials marketing, tailor cut plating, and engineering
consultancies. He has been in charge of the company for 25 years until the end of 2020. He died on March 17, 2021 after completing a quarter of a century at his

company.

The following is his own words and might help us learn more about him:

info@tuyider.org 35



ETOYIDERG]

yitindiginsy, Aeginlerionsy, | valuables of te secton

Savas Altinok Kimdir?

Tipik bir Karadenizli; zeki, dakik, mikemmeliyetgi,
tezcanl, caliskan ve inangh biraz da aksi;
Okumanin énemine inanan ve siirekli okuyan biri
oyle ki Milli Kitiiphane’ye 2 oda dolusu kitap
bagislayacak kadar da kitap tutkunu.

1944'de  Rize'de dogdum. 1968'de  Ozel
Galatasaray Kimya Muhendisligi Yiksek Okulu’ndan
mezun oldum. Bir yil boyunca, okulumun kimya
laboratuvarinda asistanlik yaptiktan sonra 1971-1973
senelerinde yurt disinda bulundum. D&ndigimde
kaplama malzemeleri satis ve musavirligini yapan bir
kaplama firmasinda calismaya basladim. Bir sene
muUsteri hizmetlerini ve kaplama atdlyesinin idaresini
yUrttikten sonra 1974 yilinda kaplama malzemeleri
ithalat ve pazarlama konusunda faal Bonder Kimya
firmasinda 8 sene satis ve servis sorumlusu olarak
gérev yaptm. 1983'den itibaren 4 sene fason
kaplama igleri yapan bir firmada calistiktan sonra
1987’de ayrilip kendi firmami kurdum.

1988 senesinde eski patronum sirketini Aimanlara
satti ve beni de kaplama islerini ydritmem igin tekrar
geri ¢agrdi. Ben de kaplama malzemeleri satigi
yapan ilk sirketime geri ddSndim ki bu firma bugiin
Enthone diye bilinen o zamanki adi OMI International
olan firmanin TUrkiye distribltérligund de yapiyordu.
1993 senesinde emekli olup bir yil daha calistiktan
sonra 1994 senesinde sirketten ayrildm ve 1995
sonunda Altinok Galvanokimya Ltd. $ti. ni kurup
calismaya bagladim.

Altinok Galvanokimya

isimizi sevdik misterimizi memnun ettik ve igimizi
daha ¢ok sevdik. Rizki Allah’in verdigine imanla
dogru bildigimiz seyleri aleyhimize olsa bile

Who is Savas Altinok?

A typical Black Sea person, faithful, punctual,
perfectionist, hardworking, highly smart and a
little bit bad-tempered, and a book worm to the
extent of donating two rooms worth of books to
the National Library.

| ' was born in 1944 in Rize. | graduated from the
university with a BA in chemical engineering in 1968.
After serving as a trainee in the Chemistry Lab of our
university, | went abroad from 1971 to 1973. Upon
my return, | started to work in a plating company
that sold plating supplies and provided consultancy. |
worked at the customer services and as the director
of the plating unit for a year. Then | worked at Bonder
Chemistry company for 8 years as a sales and
service manager.

After working in a company that does contract
coating work for 4 years, | left the company in 1987.
In 1988, my former boss sold his company to the
Germans and called me back to run the coating
business. So, | went back to my first company that
sold coating materials which was called Enthone
(OMI Int).

After retiring in 1993 and working for another year,
| left the company in 1994 and founded Altinok
Galvano Chemistry Inc at the end of 1995.

Altinok Galvano Chemistry Inc.

We loved our job, we tried to make our customers
happy. Our customers’ satisfaction made us love
our job more. We did not hesitate to say what we
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sdylemekten cekinmedik.

1995 senesinde ¢ok az bir sermayeyle kurdugum
sirketimde tek calisan oldugumdan baslangicta her
ise giremedim. Altin kaplama isine agirlik verdim.
Daha sonra elektroforetik lak isine girdim. Derken
nikel, krom gimus kaplama isleri de geldi. Tabii
bu arada iglere yetismekte zorlandigim igin sirkete
elemanlar aldim.

Kimyevi malzemeler satisi konusunda en Snemli
konu satis sonrasl hizmetdir. Eski Nafia Nazir Halil
Rifat Paga’nin bir s6zi vardir. “Gidemedigin yer senin
degildir.” Bu dogru stz bizde kendimize uyguladik.
Elimizden geldigince musteriyi memnun etmeye
calistik, calisiyoruz. Serviste zaman mefhumumuz
yoktur. Misteri bizi ayin her gint, gindn her saati
arayabili. Saglik meseleleri olmadigi middetce biz
mUsterimizin her gagirdigi an hizmetindeyiz. Hicbir
zaman da ticari gayeyle hareket edip gergekleri
ticarete cevirmeye gayret etmedik. Rizki Allah’in
verdigine imanla dogru bildigimiz seyleri hicbir niyete
istinaden sdylemekten ¢ekinmedik. Aleyhimize olsa
bile.

ik zamanlarda genelde piyasada ithalat veya
imalat yapan arkadaslarmin en iyi mallarini alip
pazarlyordum. Laki kendim ithal ediyor altin
prosesleri ile temizleme malzemelerini kendim imal
ediyordum. Ama baskalarinin fiyatini tespit ettigi pek
¢ok malzemeyi de pazarliyorduk. Bu bizi zamanla
yapi degisikligine zorlad!.

Ar-Ge;

Piyasayi baskalarinin belirledigi tim
imkansizliklanmiza ragmen c¢ikis yolu olarak
temkinli calismay sectik. Bazen kazanmadik

knew was true even if it was against our interests.

In the beginning | only focused on the gold plating
business as | was the only one in the company with
a limited capital. Then | engaged in electrophoretic
lacquer coatings. After that, | worked in nickel, silver
and copper plating areas. | hired staff for the company
because | had trouble keeping up by myself.

The most important issue in the sale of chemical
materials is after sales service. “The place you
cannot go is not yours.” says Halil Rifat Pasha. We
adapted his words to ourselves. We tried our best to
satisfy the customer. We have no concept of time in
service. The customer can call us at any time of the
day, any day of the month. As long as there are no
health issues, we are at their service whenever our
customers call. We never tried to act on commercial
concerns or tried to manipulate reality. We never
shied away from telling what we believed in having
faith in our God.

| believe in the power of education and hard work. |
made a great effort to coach people.

The early days, | used to buy and market the
best goods of my friends who were importing
or manufacturing in the market. | was importing
the lacquer and producing the cleaning materials
and gold processes. This forced us to change our
structure over time.

Research and Development
Despite all our shortcomings in the market that
was determined by others, we chose to work

hatta zarar da ettik ama higbir musterimizi
magdur etmedik, zarar ettirmedik. Bunun
karsiigini da goérdik. Aliminyum 6n islem
kaplama kimyasallari, Metal 6n islem kimyasallari,
Siyanarla Bakir, Nikel, Kalay, Krom, Gimds, Altin,
Piring, Cinko kaplama proseslerini kendimiz
Gretmeyi basardik.

Yapi degisikligi derken bunu kastetmistim. 2006
senesine kadar ciddi bir Ar-Ge ‘miz yoktu. Fiyatini
bagkalarinin tespit ettigi mallan satmakla bu isin
¢ok zor yuUrlyecegini anladigmiz icin Ar- Ge
calismalarina bagladik. Bu mevzuda ¢ok fazla bilgi
birikimimiz olmamasina ragmen Allah’in yardimi ve
yogun calismalarmiz ile bugln bizim icin kritik olan
bazi kalemleri imal etmeye muvaffak olduk. Bunun
cesaretiyle baska kalemlere de bagladik, Takdir
edersiniz ki bir seyi bulup ortaya gikarmak oldukga
uzun zaman aliyor. Ayrica bizim de temkinli gitmemiz
l&zm dusUncesiyle yavas fakat emin adimlarla
yUrlimeye gayret ediyoruz. Su anda Ar-Ge safhasini
gecip sinai imalatini yaptigimiz GrUnler;  SiyanUrli
Bakir, Nikel, Kalay, Krom prosesleridir.

Kaplama sektérintin Tirkiye’deki gelisimi
Avrupa Ekonomik Toplulugu’na (AET)
girme istegimiz disinda kaplama alaninda
modernlesmeye  dair  kendiligimizden  bir
sey yapmadik; AET ‘nin yeni gevre kanunlar
zorlamasiyla bagladi her sey.

Turkiye 2000 ‘li yillarda blyUk bir patlama yasad..
Bunda Avrupa Birligi'ne girme gayretimiz, sermaye
piyasasinin 0 zamanki konjonkttrel durumu ve AB’nin
yeni gevre yasalan etkili oldu.

1994 senesinde sirketten (OMI Int.) ayrimadan evvel

cautiously as a way out. Sometimes we did not
win, even lost money but we did not victimize any
of our customers. We were able to manufacture
the aluminum pretreatment chemicals, metal
pretreatment chemicals, Cyanide copper, nickel,
tin, chromium, silver, gold, copper and zinc
plating processes.

This is what | meant when | mentioned about
structure change. We did not have a serious R&D
until 2006. We entered the R&D business because
we understood that it would be very difficult to sell
the goods when prices were determined by others.
With the courage of this we started others. Although
we did not have much knowledge on this subject;
with the help of God and our hard work we started
to manufacture some chemicals that were critical
for us. As you can appreciate it takes quite a long
time to establish something. The products we have
passed the R&D stage and manufactured industrially
are cyanide copper, nickel, tin, chrome processes.

The development of the coating industry in
Turkey started with our desire to enter the
European economic community (EEC) However;
we did not do anything on our own to modernize
the coating industry. Everything started with the
EEC’s enforcement of new environmental laws.

Turkey experienced a great boom in 2000s. Here
was our effort to enter the European Union (EU), the
conjunctural situation of the capital market at that
time. The new environmental laws of the EU were
very effective in this.

https://www.tuyider.org



TUrkiye'de otomatik kaplama tesisi Ggl ECA ‘da biri
Artema ‘da, biri de Metal Kaplama’ da olmak Uzere
bes adetti.

Cok ugrasmama ragmen ben bir tane bile otomatik
tesis satamadan emekli olacagim diye UzUlirken
adeta Allah’'in lUtfuyla tabi AET ‘nin yeni cevre
kanunlar sayesinde ECA ‘ya yar banyolar yerli
yaplimak sartiyla bir otomatik tesis satabilmistim.

Altinok Galvanokimya ‘yi kurduktan sonra beyaz esya
sektdriinde faal Konveydr firmasina 4 sene zarfinda
4 otomatik tesis kurduk. Ilkini Tirkiye'de subesi
olan Aiman Sessler firmasina diger UglnU de Etis
firmasina yaptirdik. Son senelerde onlarca otomatik
tesisin kuruimasi Turkiye’de bu isin artik tamamiyle
oturdugunu. Avrupa’nin bu kirli isi (her zamanki gibi)
bize biraktiginin resmi olsa gerek.

Bu da bu isin bir cok seneler yiksek kapasite ile
devam edeceginin gdstergesi olur.

Kaplama sektori nasil gelisir, bilgi birikimi
ve kalitesi nasil artar?

Her seyin basi her bakimdan kaliteli bir egitim.
Egitim kalitemiz gelismis Ulkeler seviyesinde
degil. Biz bu acigi1 calismamiz ve pratik zekamizla
kapatiyoruz. Bilgi birikimimiz sig. Literatlirimiiz
yeterli degil. Sistem sorunu var. Dolayisiyla ¢ark
iyi ve dogru galigsmiyor. Alem merdiveni iniyor biz
ise cikiyoruz. Bir diger biiyllk manimiz is ahlakinin
zayifigi ve onun sonucu meydana gelen haksiz

rekabet.Tek ¢dzim her tirli ideolojiden uzak
bir egitim anlayisi ile yalnizca dogruyu arama ve
bulma gayreti iginde aragtirmaci ruhlu insanlarin
yetisecegi her bakimdan kaliteli bir egitim.

Gelismis Ulkelerin egitim kaliteleri bizden daha iyi
olmalan yaninda ¢ok genis bir literatire sahipler.
Bizim kalite noksanlidmiz yaninda bu meselemiz
de var. Gok uzun seneler yabanci firmalarla galistim.
ik zamanlar, hepsi gézimde Stpermen gibiydiler.
Ama beraber galismaya baslayinca hepsinin bizim
gibi siradan insanlar oldugunu gérdim. Yurt disina
cesitli  vesilelerle  gittigim  temsilcisi  oldugumuz
firmadaki arkadaslardan birinin bir giin sdyle dedigimi
hatiriyorum. “Biz sizin gibi calissak. batariz, a¢
kalinz.” Sistem o kadar glzel kurumus ki az bir
gayretle carklar donuyor. Biz de ise, sistem dizgln
olmadigindan sahsi gayretlerle isler ylrlyebilmekte.
insallah biz de o glnlere gelecediz. Glnkil onlar
merdiveni iniyor biz ise ¢ikiyoruz.

Haksiz rekabet, is ahlakinin zayif olmasi bir bagka
6nemli zafiyetimiz. Belki egitim kalitesi yUkselirse diger
sikintilar da bu kalite ylkselmesi ile ortadan kalkabilir.
Her tUrld ideolojiden uzak bir egitim anlayisi ile yalnizca
dogruyu arama ve bulma gayreti iginde arastirmaci
ruhlu insanlar yetistirmeye ugrasmamiz lazim. 21.
asir baglarinda hala higbir Universitemiz dtnyadaki
500 Universite arasinda degil, ne kadar aci. Meslek
liselerimizin  son derece yetersiz olmasli 6zellikle
galvano sahasinda meslek lisemizin olmamasi nitelikli
usta ihtiyacini had safhaya ulastirmistir.

Okumanin ve galismanin glclne inanan biriyim.
Sektérimizde okul eksigini bir nebze olsun
kapatabilmek icin kendime dusen sorumlulugun
bilinciyle insan yetistirmeye 6zellikle blylk gaba
harcadm. Bunun igin calistdm firmalarda ydnetici,
muUhendis, kimyager ve usta her kademeden calisana
kaplamayi ve bu konudaki dogrular egip bikmeden,
usanmadan, kazan¢ kaybi kaygisi yada maddi
kazang beklentisi olmadan bildiklerimi 6gretmeye
calistm. Ozellikte sektérde dogru olarak bilinen

yanlislan diizeltmek igin ¢ok ¢aba harcadim.

Sektorimizde blylk eksiklik olarak gordigim

kaplamada ~ maliyet hesaplamasi Uzerinde

excel tablolan hazrrlayip; sektérdeki herkesin

yararlanabilmesi icin web sitemizde yayinladik.

Hepimiz gdérdigumiz bir yanligin dizeltiimesi veya
eksikligin - tamamlanmasi igin  gayret g&sterirse
sektorimlz  gelisecek ve canlanacaktr.  Aksi
durumda ise, sektdr de bizim gibi yaslanacak ve
tamamen kaybolmayacak belki ama verdikleri de

kimseyi tatmin etmeyecektir.

Savas Altinok’un yasaminda sikga kullandigi para, bilgi veya emek verilen her neyse karsi tarafin alabileceginden yada ihtiyacindan yani gereginden fazla verildiginde
ekstra bir yarar saglamayacag@i durumlar icin kullandigi bir 6zdeyisle bitirelim.

“Fazla eksik sayilir.” Birey, toplum, sektor olarak ihtiyacimiz olani bulabilmek dilegiyle.

Before leaving the company (OMI Int) in 1994, there
were 5 automatic coating plants in Turkey three of
them were in ECA one in Artema and one in metal
coating.

Although | tried very hard, | was sad that | would
retire before | could sell to a single automatic facility,
but by the grace of God and of course thanks to the
new environmental laws of the ECA, | was able to sell
to an automatic facility to ECA, provided that semi-
bathrooms were built locally.

After establishing the company, we established 4
automatic facilities in 4 years for Konveyor the active
in white goods sector. We had the first one done
by the German Sessler firm which has a branch
in Turkey and the other three by the Etis firm. The
establishment of dozens of automatic plants in
recent years must be a picture of the Europeans who
have left this dirty work to us, that this business is
now completely settled in Turkey.

This indicates that this business will continue with
high capacity for a few decades.

How does the coating industry develop,
how does the knowledge and quality
increase?

Quality education in all respects. Our education
quality is not at the level of developed countries.
We close this gap with our work and practical
intelligence. Our knowledge is shallow. There
is a system problem. Another big problem is
the weakness of business ethics and unfair
competition because of it. The only solution is a
quality education in all respects, in which people
with an inquisitive spirit will have trained with an
understanding of education far from all kinds of
ideology and only in the effort to seek and find
the truth.

Quality education in all respects.in terms of
professional and commercial ethics. Universities
must be of a certain quality. | have worked with foreign
companies for many years. At first, they seemed to
me supermen. But when | started working together, |
realized they were all just ordinary people like us. One
day my friend who worked in foreign company said
that” if we work like you, we will go bankrupt. The
system has been set up so well that the wheels turn
with little effort. Because of our system things can
work out with personal efforts. | hope we will come
to those days too.

Unfair competition, weak business ethics are another
important weakness of our sector. Maybe if the

quality of education increases, other problems can
be eliminated with this increase in quality. It is so sad
that at the beginning of the 21st century none of our
universities are among the 500 universities in the
world. The lack of vocational high school especially
in the field of electroplating has increased the need
for qualified workers.

| believe in the power of reading and working. In order
to make up for the lack of schools in our sector, | have
made a great effort to raise people with awareness
of my responsibility. For this | tried to teach the
managers, engineers, chemists, and masters at all
levels of the companies | work for coating and the
truths on this subject without getting tired. | spent a
lot of effort to correct the wrongs that are known to
be true especially in the industry.

We have prepared excel tables on the cost
calculation which is a major deficiency in our sector
and published them on our website so that everyone
in the sector can benefit.

If we all make an effort to correct a mistake or
complete a deficiency, our industry will develop and
revive. Otherwise, the industry may not disappear
completely but what it gives will not satisfy anyone.

Let's end with a proverb that Savas Altinok often used in his life, for situations where money, information, or any effort is given, will not provide any extra benefit if it is

given more than other party’s needs.

“Too much counts less”. Hoping to find what we need as individuals, a society, and as a sector.

info@tuyider.org
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Bilimin Pandemi ile Sinavi”

Challenge of Science
with the Pandemic

40

Korona salgini, alisageldigimiz yasam duzenlerimizi altist
etti. Evlerde karantinali glinler, maske ve mesafenin degismez
disturumuz olmasi artik o kadar alisageldik halde ki. Maskesiz
birini gérduguntizde tepkinizi distiniin. Arkadaslarmizin agiz
ve burunlarinin nasil gériindigini unuttuk. Biri bize dokunsa
elektrik carpmis gibi irkiliyoruz. Gevrimici toplantilar ile bize
ait bir gin pargasi kalmadi ama 6te yandan da diinyada
haberlesemeyecegimiz bir kdse de yok artik, yeter ki interneti
olsun.

Hayatimin son 30 yili bilim dinyasinda arastirma planlamak,
calismalar yapmak ve mevcut bilgiye ulagip onlar yorumlamaya
calismakla gegti. Bilimin gok kati kurallari vardi, kanitlanana
kadar higbir seye dogru veya yanlis diyemezdiniz. Onimiize
yeni bir fikir getirildiginde de ilk tepkimiz “kanit diizeyi nedir?”
olurdu. Bu o kadar kaniksanmig sekilde ilerledi ki istisnasi bile
yoktu bu akisin.

Taaa ki pandemi patlak verene kadar. Once Gin’deki gelismeleri
ihtiyatla izledik. Cin biraz kapall kutuydu hepimiz igin acaba
veriler ne kadar saglikli idi? Milyonluk sehirlerin tam karantinaya
alinmasi totaliter bir rejim refleksi olarak yorumlandi. Daha sonra
tek tik vakalar ile Korona sessizce bizlerin de hayatina girdi.
Bilim diinyasi hemen ikiye ayrildi. Bilimin temel &zelliklerine
dayanarak kanit olmadan hareket etmek istemeyenler ve
durumun aciliyetine dayanarak hizla karar verilmesi gerektigini
dusunenler. Ardindan “maske takilmali takilmamali”, “mesafe
ne kadar olmali?” tartismalari geldi. Bir de yani bir kavram
olarak “fast food bilim” geldi giindeme. Normalde bir bilimsel
arastirma hakemli dergiye yayin icin yollandiginda, gereken
degerlendirme basamaklarindan gecmeden agiklanamaz ve
bu sonuglar givenilir bulunmazdi. Ama bir anda televizyonlar,
basin, cep telefonlarimiz heniiz degerlendiriimeden paylasilan
ylzlerce yayin ile doldu. “Klorokin muthis etkili” yorumu genis
capta kabul goriirken, bir de bakildi ki yazi dederlendirmeden
cekilmis ve yayinlanmaya deger bulunmamis. Ustelik de bu
bahsedilen dergiler Lancet, JAMA gibi saygin ve normalde
ontnden gegmenin bile zor oldugu dergilerdi. Hasta sayilari
artip, tecrubeler artinca ilk panik dalgasinda kabul edilen
“bilimsel dogmalarin” asl astari olmadigi ortaya ¢ikti. “Maske
takilmasina gerek yok” diye yirtinan bilim insanlan “ zinhar
maskesiz ¢cikmasin” noktasina geldiler. Bu arada tim medya,
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24 saat pandemi ile yatip kalkmaya basladi. Baz bilim insanlari
kanal kanla gezmekten gézimuizin ©6nunde tlukenmislik
sendromuna yakalandi. Olumlu bir yon; daha once “kelle,
paga yiyen korona olmaz” seklinde mesajlar veren medyatik
isimler bir anda ortadan kayboldular. Ama yine de sosyal

medya gruplarinda “alinmasi gereken vitamin ve element”
listeleri uzayip gidiyordu, kanit olmasa da.

Butun bu tartismalar, gelgitler toplumun gézi dntinde yasandi.
Artik Kanada’da bir agl reaksiyonu olsa hemen haberimiz
oluyor, New York’ta bir cocukta “Kawasaki benzeri” sendrom
olsa komsumuzdan bile duyar hale gelmistik. Bilim toplumu
haline gelmekte sancilar yasayan bir tlkede bu durum halkin
bilim diinyasina bakis agisini da gogu zaman olumsuz etkiledi.
Ardindan “aslinda bdyle bir hastalik yok”, “ bir dedikleri bir
dediklerini tutmuyor” ve akliniza gelmeyecek nice komplo
teorileri. Agl bulunsa her sey bitecek dislincesi hakimken,
asl Onerildiginde kabul etmeyen insanlar. Bu da yetmezmis
gibi simdi bir de yeni mutasyonlar ve varyantlar ortami iyice
kanistirdi. Asi koruyacak mi, pandemi gergekten bitmeyecek
mi? Son gelinen noktada gliinde 50000’lerin Uzerinde hasta
tespit edilmesine ragmen ortalikta hic umursamadan dolasan
insanlar..

Peki ne olacak? Bilim dunyasi pandemiyi nasil ¢ézecek?
Cevabini  bilmedigimiz sorular...Net olan sey, pandemi
kurallarini kendisi koyuyor. Bilim, uzun dénem gdézlemler ve
deneyler sonrasi bir ¢éziim getirebiliyor. Tamamen yeni bir
sorun oldugunda, hizli davranmak gerektiginde o kadar da
yardimcli olamiyor. Ama burada dikkat edilmesi gereken nokta,
bu siregte bilimsel dayanadl olmayan verilerin pesinden
kosmamak. En azindan bundan sonraki pandemilere
biraz daha hazirlikll olabilmek. Ve o kadar gelistirdigimizi
distundlirdigimuiz uygarigimizin doga karsisinda ne kadar
aciz kalabileceg@ini unutmamak. Doganin bir pargasi olamazsak,
“dogaya ragmen” ilerlemeye kalkarsak daha bunun gibi birgok
acl tecriibelerimiz olabilir. Bilimi kisik ateste verilerini sunmaya
y6nlendirip, gecmis tecriibelere dayanilarak, seffaf bir sekilde
veri paylasimiyla énlemler alirsak bu pandemiden olabildigince
az zararla kurtulabiliriz.
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The corona epidemic has disrupted our habitual

living arrange-ments. Quarantined days in homes,
masks and social distancing are now parts of
our usual daily life. When you see someone
without a mask, think about your reaction. We
have forgotten what our friends’ mouths and
noses looked like. If someone touches us, we're
startled like we’ve been electrocuted. With online
meetings, we don’t have a day of our own, but on
the other hand, there’s no corner in the world that
we can’t communicate with anymore, as long as
it has internet.

The last 30 years of my life have been spent in
scientific world planning research, conducting
studies and trying to access and interpret the
available information. Science has very strict
rules, to say anything is right or wrong has to
be proven and when a new idea was put in
front of us, our first reaction would be, “What’s
the evidence to support this” and there was no
exception in academic way of thinking.

Until the pandemic broke out we cautiously
monitored developments in China. China was
almost a closed box, and | began to wonder how
reliable the data was for all of us. The complete
quarantine of cities of millions was interpreted as
a totalitarian regime reflex. Then, starting with a
single case, Corona quietly entered our lives and
the world of science was immediately divided
between those who did not want to act without
evidence based on the basic characteristics of
science and those who thought that decisions
should be made quickly based on the urgency
of the situation. Then came the discussions of
“should not be worn without a mask”, “how far
should it be?” and “fast food science” came
up as a concept. Normally, when scientific
research is submitted to a peer-reviewed journal

info@tuyider.org

for publication, it has to be explained by going
through rigorous evaluation steps and in the
case of Covid the results were not found to
be reliable. Very quickly our TVs, press and
our mobile phones are filled with hundreds of
broadcasts that have been shared before they’ve
been scientifically evaluated.

Whilst there initially was a wide acceptance of the
term “chloroquine is extremely effective”, it was
later found that this was questionable and so was
withdrawn from evaluation and not considered
worthy of publication. Moreover, respectable
magazines such as Lancet and JAMA, which
normally have very rigorous standards for
publication appeared to publish less scientifically
supported articles.

As patient numbers increased along with
experience of the disease, it became clear that
the “scientific dogmas” accepted in the first wave
of panic were not aligned to original conclusions.
Many scientists, were torn between “there is no
need to wear a mask”, and “do not come out
without a mask”. Meanwhile, the entire media
began to obsess with the pandemic 24 hours a
day. Some scientists suffered burnout syndrome
in front of our eyes from channel browsing. One
positive aspect; The mediatic names that had
previously sent messages such as “no corona
that eats sheep’s head and foot soup” suddenly
disappeared. But still, lists of “vitamins and
elements to be taken” in social media groups
were being expounded even if there was no
evidence.

Nearly all these discussions, took place publically,
and for example if there’s a vaccine reaction in
Canada, we know immediately, if a child in New
York had “Kawasaki-like” syndrome, we’d be

Fope to meet you in the daye when there i uo pandemic.

able to know very quickly. In a country that is
suffering, to become a scientific society, this has
often negatively affected the public’s view of the
world of science. There are theories expounded
such as “there’s really no such disease,” “they
don’t keep a word they say” and many other
conspiracy
broadcast.

theories which are continually

Some people don’t agree when
they’re offered a vaccine, conversely there’s a
thought that if there’s a vaccine, precautions can
be forgotten. Those responses complicate an
already bad situation and if that wasn’t enough,
new mutations and variants have complicated it
further. Will the vaccine provide protection, or will
the pandemic never really end? In relation to the
last point, more than 50,000 patients a day were
detected, but people were walking around with
no care.

What'’s it going to be? How will the scientific world
solve the pandemic? Questions we don’t know
the answer to... What is clear is that pandemic
sets the rules itself. Science can provide a
solution after long-term observations and
experiments but when new problems arise, when
it’s necessary to act quickly, it can be too slow to
provide solutions. But the important thing to note
here is not to pursue data that has no scientific
basis in this process. At least be a little more
prepared for future pandemics. And it’s important
to remember how incapable our civilization can
be in the face of nature, which we think we’ve
improved so much. If we can’t be part of nature,
if we try to move forward “despite nature”, we
may have many more painful experiences like
this. If we direct science to present its data and
take measures based on past experience and
transparent data sharing, we can get rid of this
pandemic with as little damage as possible.
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COVID-19 Pandemi streci tim dinyada oldugu gibi
Ulkemizde de isletmeleri olumsuz yoénde etkiledi.
Rekabet etmek artik bu ortamda daha da zorlast.
Desteklerle yeni projeler yapmak rekabet Ustinligu
saglamak icin en énemli firsatlarin basinda geliyor.
Bu yazimizda ylzey isleme sektorle ilgili KOSGEB
destekleri ve sektére ¢cok dnemli katkilar sunacak
Avrupa Birligi'nin  inovasyon konseyi baslidiyla
verdigi destekleri anlatacagim.

KOSGEB kuruldugu ginden itibaren birgok alanda
destekler sunmaktadir. Bunlarin basinda isletmeyi
gelistrme ile ilgii temel destekleri oldugu gibi
isletmelerin rekabet avantaji saglamasini saglayacak
AR-GE ve inovasyonla destekleri, birlikte beraber

The COVID-19 pandemic process has negatively
affected businesses in our country as well as all
over the world. It’'s getting harder to compete
in this environment. Making new projects with
funds is one of the most important opportunities to
gain a competitive advantage. In this article, |
will explain the KOSGEB funds for the surface
treatment sector and the European Union’s funds
under the Innovation Council, which will make
very important contributions to the sector.

KOSGEB has been offering funds in many areas
since its inception. | will give more detailed
information about the fund program of R&D and
innovation that will enable businesses to gain
competitive advantage, and the cooperation
program that allows them to grow by doing
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Goverment and EU Fundings for SME’s

is yaparak bUylmelerini olanak saglayan igbirligi ve
glcbirligi programi hakkinda daha detayl bilgiler
aktaracagim.

Ar-Ge inovasyon destek programi bu sene itibariyla
ismi degistirlerek Ar-Ge, Ur-Ge ve inovasyon
destek programi adiyla sunulmaktadrr. Ar-Ge
inovasyon destek programinda 750.000 TLye
kadar hibe destedi alinabilmektedir. Ayni zamanda
proje teklif ¢cagrilan ile 6 milyon TL'ye kadar da
firmalar desteklerden yararlanabilmektedir. Destek
programi amaci; arastirma gelistirme ve inovasyon
projeleri ile biimsel temele dayali yeni is fikirleri veya
buluglara yonelik kiclk ve orta boy isletmelerin
veya girisimcilerin yeni  Urln  gelistirmeleri, yeni

business together, as well as basic fund programs
for business development.

As of this year, the R&D innovation fund program
has been renamed and offered as an R&D and
innovation fund program. Up to 750,000 TL of
grant fund can be obtained in the R&D innovation
fund program. At the same time, companies up
to TL 6 million can benefit from fund with project
proposal calls. The aim of the support program
is to develop new products, produce new
processes and services or make improvements
in their existing processes by small and medium-
sized enterprises or entrepreneurs towards
research and development and innovation
projects and scientific-based new business ideas
or inventions.

slregler ve hizmetler Uretmeleri veya mevcut
stireglerinde iyilestirmeler yapmalaridir. Ur-Ge baghgi
eklenerek Urln gelistirme faaliyetleri ile degisen
pazar taleplerine ve teknolojik gelismelere uyum
saglamalarn KOBFP'ler tarafindan orijinal iyilestirimis
ve yeni Urlnler Uretmelerine destek verilmektedir.
AR-GE ve inovasyon destek programi 6zellikle ylzey
islemi sektériindeki hemen hemen tim firmalarin
destek alabilecegdi bir programdir. Program éncelikli
olarak bir proje fikri ile yeni Grin gelistirmek veya
sektorde etki yapabilecek yeni sUrecler veya yeni
UrUnler Gzerine kurgulanmistir Ar-Ge projelerinde
amag oOncelikli olarak prototip Grln ve hizmet
gelistirmeyle yonelmektir.

By adding the title P&D, product development
activities are funded to adapt to changing market
demands and technological developments,
and to produce original, improved and new
products. R&D and innovation fund program is a
program that almost all companies in the surface
treatment sector can benefit. The program is
primarily designed to develop new products with
the idea of a project or new processes or new
products that can have an impact in the sector
R&D projects the aim is primarily to focus on
developing prototype products and services.

The most important concept that we should
pay attention to here is to understand well what
R&D is and R&D processes. Of course, R&D in
SMEs can be a little difficult in the first stage,

https://www.tuyider.org



Burada bizim dikkat etmemiz gereken en dnemli

kavram Ar-Ge’nin ne oldugunu ve Ar-Ge sUreglerini
iyi anlamaktir. Tabii ki KOBI'ler de Ar-Ge yapmak ilk
asamada biraz zor olabilir ama inovasyon; Avrupa
Birliginde de Turkiye Cumhuriyeti’nde de desteklerin
artik temel eksenini olusturmaktadir. Bu ylzden
yuzey iglem sektoriindeki tim firmalarin kendilerine
vizyon olarak Ar-Ge temelini oturtmalan ve bundan
sonraki projelerinde veya yatnmlarin da Ar-Ge
Uzerinden destege basvurmalar gerekmektedir.
inovasyon  kavrami  (lkemizde oldugu  gibi
dinyada da en 6nemli destek kavramlar temel
olusturmaktadir. Sanayi ve teknoloji Bakanimiz Sayin
Mustafa Varank bu konuya gok énem vermekte ve

yol kat edilmesi icin AR&GE ve inovasyon Uzerine

but innovation; it is now the main axis of fund
in the European Union and in the Republic of
Turkey. Therefore, all companies in the surface
treatment sector should establish themselves a
vision on R&D basis and apply for fund in their
future projects or investments through R&D. The
concept of innovation is the basis for the most
important funding concepts in the world as in our
country. Our Minister of Industry and Technology,
Mr. Mustafa Varank, attaches great importance to
this issue and has diversified the fund items on
R&D and innovation to make progress.

So what exactly is R&D? What is fundamental in
R&D and innovation is that companies develop
the levels we call TRL on a product basis, starting
with TRL, which we call the technology awareness

info@tuyider.org

destek kalemlerini gesitlendirmistir.

Peki Ar-Ge tam olarak nedir? Ar-Ge ve inovasyonda
temel olan sey bizim teknoloji farkindalik seviyesi
dedigimiz TRL ile baglayan ve sifirdan dokuz
seviyesine kadar olan, TRL dedigimiz seviyeleri
firmalarin Uriin bazinda gelistirmeleridir. Ar-Ge ve
inovasyon projelerinde ylizey islem sektorinde
firmalarin éncelikle odaklanmalari gereken sey TRL4-
TRLS5 ve TRL6 dedigimiz teknoloji seviyelerinde yani
prototip Urlin Uretme noktasinda Ar-Ge Ur-Ge ve
inovasyon destek programinda cesitli kalemlerde
KOBI'lerimiz destek alabilmektedir. Bunu yapmak
icin oncelikli olarak bir proje fikrimizi ve proje
fikrimizin ihtiyaci olan makine ekipman personel ve

level, from zero to nine levels. What companies
should focus on in the surface treatment sector
in R&D and innovation projects is that our SMEs
can receive fund in various items in R&D and
innovation fund program at the technology
levels we call TRL4-TRL5 and TRLS6, i.e. at the
point of producing prototype products. In order
to do this, we first need to set up our project
idea and the machine equipment personnel and
other service purchases that our project idea
needs. KOSGEB provides two kinds of fund in
this regard. Firstly, there is a 150,000 TL grant
and 300,000 TL of reimbursement fund under
the heading of machinery equipment hardware
raw material software and service purchase
expenses. The fund rate in the R&D innovation
fund program is 75%. However, if companies can

diger hizmet alimlarini kurgulamamiz gerekmektedir.
KOSGEB bu konuda iki turli destek vermektedir.
Birincisi makina ekipman donanim hammadde
yazilim ve hizmet alim giderleri basligi altinda olan ve
150.000 TL hibe, 300.000 TL'de geri 5demeli destedi
bulunmaktadrr. Ar-Ge, Ur-Ge inovasyon destek
programinda destek orani %75 tir. Fakat firmalar
eger yerli mall belgesine sahip firmalardan makine
ekipman donanim ve hammadde gibi giderlerini
alabilirlerse bu orana +15 daha ilave edilerek
toplam %90 hibe oranindan yararlanabilmektedirler.
Buda c¢ok buytk bir hibe destegi anlamina
gelmektedir. Nitelikli eleman personel destegi
olarak adlandirlan destekte 200.000 TL'ye kadar
%100 oraninda hibe destegi kullanilabilmektedir.

receive expenses such as machinery equipment
and raw materials from companies with domestic
product certificates, they can benefit from a total
grant rate of 90% by adding +15 to this rate. This
means a huge grant fund. 100% grant fund up
to 200,000 TL can be used in the fund called
qualified staff fund. In this way, we can employ
the qualified personnel we need in the R&D
process as engineers, research students at the
university or doctoral students within the scope
of this project and write all their salaries 100%
of the project expense. KOSGEB also funds the
industrial and property rights expenses to be
generated during the R&D process by 75% up
to TL 100,000. Applications to be made from the
Turkish patent institute such

as industrial model, patent and design that will
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Boylelikle Ar-Ge sUrecinde ihtiyacimiz olan nitelikli
personeli muhendis, Universite de arastirma yapan
veya doktora dgrencilerini bu proje kapsaminda
calistirabilir bunlarn tim maaglarini %100 oraninda
proje giderini yazabilmekteyiz. KOSGEB Ar-Ge
slrecinde olusturulacak sanayi ve mulkiyet hakk
giderlerini de %75 oraninda 100.000 TL'ye kadar
desteklemektedir. Ar-Ge sonucunda olusacak
endustriyel model, patent, tasarm gibi Turk patent
enstitlistinden yapilacak basvurular bu kapsamda
destek gideri olarak yapilabilmektedir. ~ Ornegin
Ar-Ge projemizde bir ylzey islemle ilgili Grin
gelistirmek istiyoruz, bunun igin ihtiyag duyacagmiz
makine ekipmanlar belirledik ve prosedirini
gelistirmek icin bu makinalar proje icerisine yazdik,
yerli mall belgesine sahip tedarikcilerden de
alacagimiz igin %90 oraninda bir hibe desteginden
yararlanacagiz yani yaklasikk 166.000 lirallk bir
fatura kestirdigimizde bunu bunun 150.000 lirasini
devlet destedi olarak hibe Kkullanabilecegiz ayni
zamanda eger makine ekipman ihtiyacimiz bir
yazim ve hammadde giderimiz bundan daha
fazla olustugu durumlarda ise ©rnegin yine yerli
mali belgesi oldugunu disliindigimuizde 333.000
lirallk bir fatura kestirdigimizde bunun yaklasik
300.000 lirasini da geri ddemeli hibe destegi olarak
kullanabilmekteyiz. Kendi bunyemizde ihtiyacimiz

occur as a result of R&D can be written as fund
expenses in this context. For example, we want
to develop a surface treatment related product in
our R&D project, we have identified the machine
equipment that we will need for this and we have
written these machines into the project to improve
the procedure, we will benefit from a grant fund of
90% as we will also receive from suppliers with
domestic goods

certificates, so when we cut a bill of approximately
166,000 liras, we will be able to use 150,000 liras
of this as a grant as government fund, but also
if our machinery equipment needs software and
raw material expenses are more than that, for
example, when we think that it is a domestic
product certificate. When we issue a bill of
333,000 liras, we can use approximately 300,000
liras of this as a reimbursement grant fund. If we
do not consider the personnel we need in our own
structure to be sufficient, we can employ good
engineers by applying for personnel fund and we
can receive all of their salaries within the scope of
this project expenses. R&D and innovation fund
is not limited to these, but also 75% of the test
analysis and certification costs that will be valid
internationally for our product up to TL100,000. At
the beginning of the criteria that are important
here, we need to purchase this service in
accredited laboratories or certification firms. We
can use project consultancy fund during the
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olan personel yeterli gdérmedigimiz takdirde de yine
personel destegine basvurarak iyi muhendisler
istihdam edebiliriz, maaslarinin tamamini bu proje
Ar-Ge ve

inovasyon destegi sadece bunlarla sinirl degil,

giderleri kapsamda alabimekteyiz.
UrlinimUz igin uluslararasi anlamda gegerli olacak
test analiz ve belgelendirme giderlerinde 100.000
TLye kadar %75 oraninda desteklenmektedir.
Burada 6nemli olan kriterlerin basinda akredite
laboratuvarlarda veya belgelendirme firmalarindan
bu hizmeti satin almamiz gerekmektedir. Projemizin
hazrrik  sirecinde veya uygulama sirecinde
proje  danismanlik destegi  kullanabilmekteyiz,
20.000 Tl'ye kadar desteklenmektedir. Projemizin
tanitimasi icin 10.000 TL'ye, projemiz igin yurt

ici ve yurt disinda fuar kongre veya teknolojik

preparation process or implementation process
of our project and it is funded up to 20.000 TL. Up
to 10,000 TL is provided for the promotion of our
project and up to 20,000 TL is provided for our
project in visits to fair congress or technological
cooperation at home and abroad. Fund can
be provided to new entrepreneurs in order to
implement a project idea or a business idea
as well as receiving applications for existing
companies. If the new entrepreneur wants to start
a new company, a fund of 5000 TL is given for real

isbirligi ziyaretler icinde 20.000 TL'ye kadar destek
verilmektedir. Destekler mevcut firmalar i¢in basvuru
aldigr gibi bir proje fikrini veya bir ig fikrini de
hayata gecgirmek amaciyla yeni girisimcilere destek
olabilmektedir. Eger yeni girisimci yeni bir sirket
kurmak istiyorsa Ar-Ge destegiyle gergek isletmeleri
5000 TL, sermaye sirketleri icinde 10.000 liralik bir
destek verilmektedir.

Onemli olan sey neden Ar-Ge projesi yapmallyiz
Ar-Ge projesi yapinca elde edecegimiz bu prototip
Urin bizim seriyi imalata gecis asamasina igin
onemli bir 6n kosul olmaktadir, ¢inkU her Ar-Ge
inovasyon projesini basariyla tamamlayan isletmeler
KOSGEB’in bir diger destegi olan tekno yatinm
desteklerinden yararlanabilmektedir.

enterprises and 10,000 TL for capital companies
with R&D fund.

The important thing is why we should do an
R&D project This prototype product that we
will get when we do the R&D project is an
important prerequisite for the transition of our
series to manufacturing, because businesses
that successfully complete each R&D innovation
project can benefit from techno investment funds,
another fund of KOSGEB.

https://www.tuyider.org



Sektoriin
profesyonelleri

ETUYIKART

avantajlari ile bulusuyor.

TUYIKART, tiyelerimize yénelik ayricalikli bir kart olup, tiyelerimizin
sosyal ve ticari yasamlarina avantajli firsatlar sunacaktir. Dernegimiz
ile isbirligi yapan test laboratuvarlari, Gniversiteler, enstitiler ve
arastirma kurumlarinin hizmetlerinden indirimli yararlanma firsati
yaninda ulagsimda yakit avantajlari, anlasmali otellerde indirimli
konaklama, restaurant ve kafeler ile anlasmalar gibi sayisiz firma
ve markadan yararlanma sansina sahip olabilirsiniz. TUYIKART
firmaniza veya sahsiniza 6zel olarak hazirlanacaktir.

TUYIKART is a privileged card for our members and will offer
advantageous opportunities to our members’ social and
commercial lives. In addition to the opportunity to benefit from the
services of test laboratories, universities, institutes and research
institutions that cooperate with our association, you can have the
chance to benefit from numerous companies and brands such
as fuel advantages in transportation, discounted accommodation
in contracted hotels, agreements with restaurants and cafes.
TUYIKART will be specially prepared for your company or for you.

: www.tuyider.org info@tuyider.org
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Yiizey Islem Sanayi,
Surtech Eurasia’da
buluguyor!

“5. Uluslararasi Yiizey Islem, Galvaniz Kimyasallar ve Teknolojileri Fuan” Surtech
Eurasia, 25-27 Kasim 2021 tarihleri arasinda istanbul Fuar Merkezi’nde Artkim
Fuarcilik organizatérlig ve Tum Yizey islemler Dernegi (TUYIDER) is birligi ile
ylzey islem endUstrisini tek gati altinda bulusturuyor.

Avrasya’'nin énde gelen fuar Surtech Eurasia ylzey islem, galvaniz kimyasallari,
tesis ve ekipman sanayi profesyonellerini iki yilda bir Istanbul Fuar Merkezi’nde
bir araya getiriyor. Fuar, kaplama sektériine hizmet eden kimyasal, sicak daldirma
galvaniz, makine ekipman ve teknoloji firmalarini tek bir gati altinda bulusturarak
alaninda 6ncU bir platform olmayi hedeflemektedir.

Avrasya'nin 6nde gelen Endustriyel Kaplama Teknolojileri Fuarn PaintExpo
Eurasia ile es zamanli dizenlenecek Surtech Eurasia, guglerini birlestirerek
endustriyel kaplama teknolojileri ve ylzey islemleri sektdriinde guglu bir sineriji
yaratacak. Fuarlar, katlimci ve ziyaretcileri icin yeni is baglantilar kuruimasi ve
ihracat pazarlarini genisletmeleri adina ideal bir organizasyon olma misyonunu
sUrdUrmeye devam edecek.

Siz de bu biyUk sektor bulusmasinin bir pargasi olmak igin 25-27 Kasim’da
PaintExpo Eurasia ve Surtech Eurasia’da yerinizi almayi unutmayin!
Detayli bilgi igin surtecheurasia.com web sitelerimizi ziyaret edebilirsiniz.

JASurtech  [sm/Summit

Vigey 'sien Tekolojileri Zirvesi

YUZEY iSLEM TEKNOLOJILERI
ZIRVESI

SURFACE TREATMENT TECHNOLOGIES SUMMIT

Panel ve Davetll Kenusmacilar / i

2021

2527 : Hall 8 7 stontud Fua Mevkest Vesitty
Kasim / November m 9 Konferans Alani
- 2021 Conferénce Areg
# X
= o 3 Artkim

info@tuyider.org

Surtech

Eurasia
25-27 Kasum [ Movermnber 2021

Istanbul Expo Center

8. Uluslararas: Yizey lslem,
Galvaniz Kimyasallar ve
Teknolajileri Fuan

Surface Treatment Industry
meets at Surtech Eurasia!

“5th International Surface Treatment, Galvanizing Chemicals and Technologies
Exhibition” Surtech Eurasia, brings the industry professionals under one roof
at the Istanbul Expo Center on 25-27 November 2021 under the organization
of Artkim Fuarcilik in cooperation with Turkey Surface Treatments Association
(TUYIDER).

Surtech Eurasia, the leading exhibition of Eurasia, brings together surface
treatment, galvanizing chemicals, plant and equipment manufacturers every
two years in Istanbul Expo Center. The exhibition aims to be a pioneering
platform in its field by bringing together chemical, hot-dip galvanizing,
machinery equipment and technology companies serving the coating industry
under one roof.

Surtech Eurasia and co-located PaintExpo Eurasia Industrial Coating
Technologies Exhibition, creating a strong synergy in the industrial coating
technologies and surface treatments industry, by combining its powers. These
exhibitions will continue to pursue its mission of being an ideal organization for
its exhibitors and visitors to establish new business contacts and expand their
export markets.

Don't forget to take your place at Surtech Eurasia & PaintExpo Eurasia on 25-
27 November to be a part of this great industry meeting!
For detailed information, you can visit our websites.

Surtech Eurasia 2021 Fuarinda
diizenlenecek Yiizey islemler

You can visit the address below
for the program information of

Zirvesi program bilgisi icin
asagidaki adresi ziyaret
edebilirsiniz.

www.tuyider.org

1. Giin

1.Panel GEVRE DOSTU TESISLER:
Cevre Dostu Kaplama Tesisleri, Geri
Dénuistim, Geri kazanim Teknolojileri, Atik
Yonetimi Standartlan ve Son Gelismeler

2. Giin

2. Panel KOROZYONDAN KORUNMA:
Korozyondan Korunma Amacl Ginko
Esasli Alasim Kaplamalar, Kalite Kontrol
ve Sektdrel Gelismeler

3. Giin

3. Panel DIJITAL DONUSUM: Endistriyel
Kaplama Tesislerinde Dijital Dontstim,
Otomasyon ve Otomatik Kontrol
Kabiliyetleri

the Surface Finishing Summit to
be held at Surtech Eurasia 2021
Fair.

www.tuyider.org

1. Day

1st Panel GREEN PLANTS:
Environmental Friendly (Green)
Plating Plants, Recycling, Recovering
Technologies, Waste management
Standards and Latest Trends

2. Day

2nd Panel CORROSION PROTECTION:
Zinc-based Alloy Coatings For Corrosion
Protection, Quality Control And Sectoral
Trends

3. Day

3rd Panel DIGITALISATION: Digital
Transformation, Automation And
Automatic Control Capabilities In
Industrial Coating Plants
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Baglaminda Anish Kapoor

Biitiinciil Bir Eylem Olarak Bilim ve Sanat

Science and Art as a Holistic Action Anish Kapoor:
Contextualising the relation between material,

surface and art

Assoc. Prof. Dr. | Dogc. Dr. EKREM ALTUNCU
Sakarya Uy. Bil. Uni. Tek. Fak. *+ Sakarya Uni of Applied Sci.

Assoc. Prof. Dr. | Dog. Dr. ARZU PARTEN ALTUNCU

Kocaeli Uni. GSF-Heykel * Fine Art Faculty-Dept. Of Sculpture

MUHENDISLIK KAVRAMI:

Bilimsel ve teknolojik sayisiz ilerlemenin, yasami
kolaylastiran birgok eserin mimar olan muhendislik,
bilgi ve becerinin uzun bir zaman zarfinda elde edildigi,
analitik dlstince yaklagimlari ile evrilerek geligimini
sUrdiren ve toplumsal fayda icin Ust dizey bilgi,
dustnce, tasarim, Uretim ve lgtim tecriibesiyle yogrulan
¢ok disiplinli bir meslek grubudur. Diinya genelinde
farkli Ulkelerde farkll tarihlerle anilsa da Ulkemizde 5
Aralik tarihi mhendisler giinu olarak kutlanmaktadir.
Muhendislik uygulamall bir bilim ve bilimin teknolojiye
ve degere doénUslm alanidir. Atomdan baslayarak
molekullerin, maddenin, hammaddenin malzemeye,
Urtine, fonksiyonel bir &zellige, enerjiye ve faydaya
dénustim strecini planlayan, projelendiren, tasarlayan,

Ureten, kontrol eden ve gelisimini sistematik olarak

ENGINEERING CONCEPT:

Engineering, which is the architect of countless
scientific and technological advances and many
works that make life easier, has gained knowledge
and skills over a long period of time, evolves with
analytical thinking approaches and continues its
development with high-level knowledge, thought,
design, production and measurement experience
for social benefit. It is a multidisciplinary profession.
Although it is remembered with different dates in
different countries around the world, December 5
is celebrated as the engineers day in our country.
Engineering is an applied science and transformation
area of science into technology and value. It
includes a cycle that plans, projects, designs,
produces, controls and systematically monitors the
development of molecules, matter, raw material,
starting from the atom, into a material, product,
functional property, energy and utility.

The term engineering is the agent of the word
Hendese “land surveying, geometry” in Arabic, and
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izleyen bir dongliyl kapsamaktadir.

Muhendislik terimi arapgada Hendese “arazi dlgme,

geometri” sdzcigunin failidir, farsga da endaze
Olcim adim anlamlarina gelmektedir. Latince'de ise
“ingenium” kelimesinden gelmektedir. Bunun anlami
“Dogustan gelen yetenek, deha”, icatla, mekanizmayla,
makineyle ilgili kavramlari icine almaktadir. MUhendislik
kelimesinin ingilizce karsiigi “engineering” olup bu
terimi parcalara ayrrdigimizda “engineer” ilgi alani
cercevesinde muhendislik yapan kisilere verilen bir
unvandrr. Bu kelimenin koki olan “engine” terimi
motor, makine anlamlarini tasimaktadi. Bu sekilde
bakildiginda motor ile mihendislik arasindaki iliskiyi su
sekilde yorumlamak saglikli olacaktir. Girdileri bir stireg
icerisinde faydall giktilara dénustirebilme becerisine

sahip kisiler olarak tanimlayabiliriz. Ornegdi bir makine

in Persian it means measurement step by step. In
Latin, it comes from the word “ingenium”. This
means “innate talent, genius” includes concepts
related to invention, mechanism, and machine.
The English equivalent of the word engineering
is “engineering”, and when we break this term
apart, “engineer” is a title given to people who do
engineering within the framework of their interests.
The term “engine”, which is the root of this word,
means engine, machine. When viewed in this way,
it would be healthy to interpret the relationship
between engine and engineering as follows. We can
define inputs as people who have the skills to turn
them into useful outputs in a process. For example, if
we consider the role of the engine in a transportation
vehicle for a mechanical engineer, the acquisition of
the ability to convert the energy (output) generated
in the combustion process (process, process) of the
fuel (as an input) into a controlled propulsion force
(and / or other indirect outputs) is the result of an
engineering process.

ART-ENGINEERING RELATIONSHIP:

muUhendisi icin bir ulasim aracinda motorun roltnl ele
alirsak yakitin (bir girdi olarak) yanma surecinde (islemi,
prosesi) ortaya ¢ikan enerjiyi (giktis)) kontrolll bir itme
kuvvetine (ve/veya dolayll diger ciktilar) donUstirebilme
kabiliyetinin - kazanimasi bir muhendislik strecinin

sonucudur.
SANAT-MUHENDISLIK iLiSKisi:

Uygarlk tarihine bakildiginda insani

sevk eden unsurlarin arasinda en fazla aklin katkisi

yaraticiiga

gorilmektedir. Miihendislik akildan beslenmekte bilgi ile
yogrulmaktadir. Bilginin Gretimi, gelisimi ve uygulamaya
doénistimU bu sentezin icinde yasam bulmaktadir.
Diz bir akilla, sadece “bilgiyi alaym, sentezleyeyim,
benzeteyim” yaklasimi ile yasami tek bir eksende
yorumlamak ve déntstirmek mimkin degildir, yetersiz

Considering the history of civilization, the most
important contribution of the mind is seen among
the elements that drive human creativity. Engineering
is fed by the mind and kneaded with knowledge.
The production, development and transformation
of knowledge into practice come to life within this
synthesis. With a straight mind, it is not possible to
interpret and transform life on a single axis only with
the approach of “let me get information, synthesize,
simulate”, it will be insufficient and limited. Here,
the concepts of creative mind and artistic mind are
needed. Therefore, the mind is in both science and
art. There is creativity associated with the mind in
both. Between these two concepts, very important
aesthetic and ethical concepts emerge [1-3].

If we need to explain this with an example, if we
recall an important determination of Einstein on the
concept of atomic energy, which is one of the most
important technologies of the century, he says I
found the atom to serve humanity, they made bombs
and destroyed each other”. The main idea here is the
ethical issue that defines the responsibilities arising

https://www.tuyider.org



ve sinirl kalacaktir. Burada yaratici akil ve sanatsal akil

kavramlarina gereksinim duyulmaktadir. Dolayisiyla akil
hem bilimdedir hem de sanattadr. Ikisinde de akilla
baglantili yaraticilk bulunmaktadir. Bu iki kavramin
arasinda ¢ok Onemli degere sahip estetik ve etik
kavramlar ortaya ¢cikmaktadir [1-3].

Bunu bir 6rnek ile agiklamak gerekirse ylzylin en
6nemli teknolojilerinden bir tanesi olan atom enerjisi
kavrami Uzerinde, Einstein’n bu konuda 6nemli bir
tespitini hatirlayacak olursak “Ben atomu insanliga
hizmet etmek icin buldum, Onlar bomba yapip
birbirlerini yok ettiler” demektedir. Burada ana fikir
muhendisligin ve bilimin bilgi ve becerisini toplum
sorumluluklari

yasaminda kullanmindan  kaynakli

tanimlayan etik konusudur.  Bir mihendis icin bu

oldukga ince bir cizgidir. Atacagl adim milyonlarin

from using the knowledge and skills of engineering
and science in social life. For an engineer, this is a
pretty fine line. The step it takes can benefit millions
as well as cost millions of lives. Another is the
aesthetic issue. Color, texture, geometric form and
harmony perceived by the eye are in the concept of
aesthetics. We call the science of artistic creativity,
the concept of beauty and beauty in art and life,
and the branch of science that explores beauty,
aesthetics.

Aesthetics is also an important phenomenon and an
economic value in engineering matters. Everyone,
from city life to urban architecture, from the tools we
use and buy to the simplest household and hand
tools, makes their choices in line with their personal
or social aesthetic perception and skills. Feelings of
admiration, possession and happiness stand out in
the face of aesthetic beauty. The aesthetic features
of an engineering design create a very important
value and brand for it. The importance of the brand
in today’s world of competition and art is beyond
dispute.

info@tuyider.org

faydasina olabilecegi gibi milyonlarin hayatina da mal
olabilmektedir. Bir diger ise estetik konusudur. Gozin
algiladig renk, doku, geometrik form ve uyum estetik
kavraminin igindedir. Sanatsal yaraticiligin, sanatta ve
yasamda guizel ve guizellik denen kavramin bilimi, gtizeli
arastiran bilim dalina estetik adini veriyoruz.

Muhendislik konularinda da estetik 6nemli bir olgu
ve ekonomik bir degerdir. Sehir yasamindan, kent
mimarisine, kullandigimiz, satin aldigimiz araglardan
en basit ev ve el aletlerine kadar herkes kisisel veya
toplumsal estetik algisi ve becerisi dogrultusunda
segimlerini  yapmaktadir. Estetik glzellik karsisinda
hayranlk, sahip olma ve mutluluk duygulan 6ne
cikmaktadr.  Bir mihendislik tasarminin  estetik
Ozellikleri ona ¢ok o6nemli bir deger ve marka
olusturmaktadi. GUnimiz rekabet dinyasinda ve

This field still questions many debates and views
within philosophy. Here, we do not admire the
indisputable beauty and aesthetics of nature. The
point we have reached in the face of our desire to
adapt to this beauty creates an important contrast
and makes one think. Distorted constructions
among major urbanization problems, designs made
without aesthetic concern and we who have to live
with them. In this sense, important responsibilities fall
for both artists and engineers.

Creativity is the act of bringing into life a new object,
product and design with certain steps over time, as
long as the human mind and current technology
allow, but without an example that can be compared
before. Creative thinking is indispensable in both art
and engineering. Well, how much is the emphasis on
these issues in both art education and engineering
education.

How to develop creative thinking and aesthetics.
Why the world’s most impressive artists and
their aesthetic designs are located in the cities of

sanat dunyasinda markanin énemi tartisiimayacak
kadar fazladir.

Bu alan felsefenin icerisinde bircok tartismayi,
gorist  halen sorgulamaktadir. Burada doganin
tartisimaz  glizelligi ve estetigi karsisinda hayran
olmayanimiz yoktur. Bu giizellik ile uyum saglayabime
arzumuz karsisinda geldigimiz nokta énemli bir tezat
olusturmakta ve dustndirmektedir. BlyUk kentlesme
sorunlari icerisinde carpik yapilasmalar, estetik kayg
g6stermeksizin yapilan tasarimlar ve bunlar ile yasamak
zorunda olan bizler. Bu anlamda hem sanatcilar hem
de muhendisler icin dnemli sorumluluklar dismektedir.

Yaraticilik, daha énceden karsilastirlabilecek bir érnegi
olmayan, ama insan aklinin ve gincel teknolojinin
mUsaade ettigi 6lclide zaman igerisinde belirli adimlar

Europe and the Western world. The influence of
the Renaissance, mainly in ltaly, is undeniable. The
foundations of many transformations, from painting
to sculpture, from architecture to fashion, took
place in this process. When you think of the world’s
most famous brands and designs, from fashion
designs to engineering designs, the importance and
advocacy of creative free thinking in societies where
urbanization is carried out properly in societies where
art is developed and valued.

Architecture, art and engineering have been
intertwined in every century and this integrity wil
continue for centuries. It has to continue to be
kneaded with different thinking, creative thinking and
aesthetic concepts. The development of societies
will continue to advance in this time filter with the
internalization of this wholeness, the education of the
eye and the development of the creative mind theory.
Engineering and art will always be intertwined and
will have to feed off each other. Engineering will be
able to continue its development only with creative
mind. It will always be art, culture, philosophy,

51



ETUYIDERG

1inid [ ants

ile yeni bir nesne, Urlin ve tasarmi hayata gegirme
eylemidir. Yaratici disiince hem sanatta hem de
muUhendislikte olmaz ise olmazlardandrr. Peki gerek
sanat egitimlerinde gerekse muhendislik egitimlerinde
bu konular tzerinde ne kadar duruimaktadir.

Yaratici duslnce ve estetik nasil gelistiriimektedir.
Neden dinyanin en etkileyici sanatcilarn ve estetik
tasarimlar Avrupa ve Bati dinyasinin  kentlerinde yer
almaktadrr. talya basta olmak Uzere, agirlikii olarak
Rénesansin burada etkisini kuskusuz yadsinamaz.
Resimden heykele mimariden modaya kadar birgok
dénusimin  temeli bu slUregte  gergeklesmistir.
Moda tasarmlarindan, muhendislik tasanmlarina
kadar dinyanin en Unll marka ve tasarmlarini
dlstindigunlzde sanatin gelistigi ve deger gordugu
toplumlarda  kentlesmenin  saglkli  yUrGtdlduga
Ulkelerde, toplumlarda yaratici 6zgur diisincenin dnemi
ve savunuculugu 6ne ¢ikmaktadir.

Mimari, sanat ve muhendislik her ylzylda i¢ ice
gecmistir ve bu bitlnselligi ylzyillar boyunca devam
edecektir. Farkl duslince, yaratici duslnce, estetik
kavramlari ile yogrulmaya devam etmek zorundadir.
Toplumlarin - gelisimi  bu butinselligin  icsellesmesi
ile géztn egitimi ve yaratici akil teorisinin gelisimi ile
bu zaman stizgecinde ilerlemeye devam edecektir.
Muhendislik ve sanat her zaman i¢ ice olacak ve
birbirinden beslenmek zorunda kalacaktir. Miihendislik

literature, history and aesthetics that feed this.

Considering today’s conditions, a significant majority
of engineers and artists have devoted themselves
to developing and specializing in a single field. Yet
there was a limit to the knowledge of the sixteenth
century. Therefore, sixteenth century humans could

—
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gelisimini ancak yaratici akil ile strdurebilecektir. Bunu
da besleyen her daim sanat, kultdr, felsefe, edebiyat,
tarih ve estetik olacaktrr.

GUnUmUz  sartlariyla  duslinince muhendisler ve
sanatgilarn énemli bir cogunlugu kendilerini tek bir
alanda gelistrmeye ve uzmanlastirmaya adamiglardir.
Oysa on altinci ylzyldaki bilgilerin bir sinin vardi. Bu
nedenle de on altinci ylzyil insanlan goklu becerilere
sahip olabiliyordu ¢linki égrenilebilecek seyler sinirlydi.
Bu nedenle bircok sanatci ayni anda yazar, heykeltras,
ressam ve mimar olabiliyordu. Elbette diger her sey
gibi bunun da bir adi vardi: “Polymathes”. Turkgesi ise
“Polimat” da diyebiliriz.

Ozelikle Roénesans dastndrlerinin, bilim ve sanat
alaninda 6ne gikan Kisilerin yetkinligini anlatmak
isterken, bunu 6zellikle bir kelimeyle belirtmek istemeleri
sonucu ortaya ¢lkmis bu kelimeyi Leonardo da Vinci,
Leon Battista Alberti, Nikolas Kopernik gibi isimler icin
Ozellikle sarf edilmis diyebiliriz. Leonardo da Vinci'nin
resim, heykel, mimari, muzik, linguistik, edebiyat,
muhendislik, anatomi, mekanik, jeoloji, paleontoloji,
entomoloji (bocek bilimi), matematik, fizik, astronomi,
zooloji, meteoroloji ve metalurji konularinda yetkinligini
g6z 6nlne alrsak bence yeterince hak edimis bir
inden soz ediyoruz. iste Ronesans sanatgilan, boyle
¢oklu ilgi alanlarina sahip polimatlardilar.

have multiple skills because the things that could be
learned were limited. For this reason, many artists
could be writers, sculptors, painters and architects
at the same time. Of course, like everything else, it
had a name: “Polymathes”. In Turkish, we can call
it “Polimat”.

We can say that this word, which emerged as a result
of the Renaissance thinkers who wanted to express
the competence of prominent people in the field
of science and art, was especially used for names
such as Leonardo da Vinci, Leon Battista Alberti and
Nikolas Copernicus. Considering Leonardo da Vinci's
competence in painting, sculpture, architecture,
music, linguistics, literature, engineering, anatomy,
mechanics, geology, paleontology, entomology,
mathematics,  physics, astronomy,  zoology,
meteorology and metallurgy, | think We are talking
about a well-deserved reputation. It is here that
Renaissance artists were polymates with multiple
interests.

SURFACE CONCEPT

The concept of surface treatment and / or surface
engineering is a multidisciplinary engineering field
located at the intersection of many engineering fields
such as metallurgy, chemistry, materials science,
chemistry, structure, machinery, energy, aircraft, ship
and automotive engineering. Today, all products and
systems used in both daily life and engineering fields
have a work surface. Surface is the name given to
the boundary zone in contact with the external
environment. A product or workpiece provides

YUZEY KAVRAMI:

Yizey islem velya ylzey mihendisligi kavrami
metalurji, kimya, malzeme bilimi, kimya, yapi, makine,
eneriji, ugak, gemi ve otomotiv miihendisligi gibi bircok
muhendislik alaninin kesisiminde yer alan ¢ok disiplinli
bir mihendislik alanidir. Bugtin gerek gunlik yasamda
gerekse muhendislik alanlarinda kullanilan tim  Grdn
ve sistemler bir calisma ylizeyine sahiptirler. Yizey dig
ortam ile temas eden sinir bélgeye verilen isimdir. Bir
Urlin veya is pargasl yuzey ¢zellikleri ve gérinima ile
performans ve deger saglamaktadir.

Bu ister bir sanat eseri ister bir miihendislik uygulamasi
olsun yiizey 6zelliklerini kontrol eden, degistirebilen ve
gelistirebilen tasarimcilar, sanatcilar ve muhendisler
o nesneye farklik, fonksiyonellik, deger, teknoloji ve
estetik katabilmektedirler. GUnimuz ylzey teknolojileri
cok hizll gelisen ve degisim gdsterme becerisine
sahip bir teknoloji ve uygulama alani olusturmaktadir.
Yizey iglemler adi verilen yizey hazirlama islemleri,
boyalar, kaplamalar gok cesitli malzeme gruplarinda
metallerden, polimerlere, seramikten, cama, betondan
kompozite, tekstilden ahsap Urlnlerine kadar farkli
yontemler ile tim ylzeylere uygulanabimektedir.
Yizeylerde ¢ok cesitli doku, tekstlr, renk ve
yansimalar fiziksel, kimyasal ve termal yontemler ile
olusturulabilmektedir. Ylzey her daim dis ortam ile

performance and value with its surface properties
and appearance.

Whether this is a work of art or an engineering
application, designers, artists and engineers who
can control, change and improve surface properties
can add difference, functionality, value, technology




etkilesim halindedir, degiskendir, galisma kosullarina ve

ortama uyum saglamak zorunda kalmistir.

Ylzey her zaman ilgi cekici olmustur. Bir Uriine
baktigimiz andan itibaren ytizey ile ilk iletisimi saglar
ona dokunmak, 1sIgin yansimasini hissetmek ve onunla

and aesthetics to that object. Today’s surface
technologies create a technology and application
area that develops very rapidly and has the ability
to change. Surface preparation processes, called
surface treatments, paints, coatings can be applied
to all surfaces with different methods, from metals,
polymers, ceramics, glass, concrete to composite,
textile to wood products, in a wide variety of material
groups. A wide variety of textures, textures, colors
and reflections on surfaces can be created by
physical, chemical and thermal methods. The
surface is always in interaction with the external
environment, it is variable, it has to adapt to the
working conditions and environment.

The surface has always been interesting. From the
moment we look at a product, it provides the first
communication with the surface, we want to touch
it, feel the reflection of light and create a connection
with it. In plastic arts, it is the basic element of
surface creation. Artists; by creating light, shadow,
texture, color and volume; Throughout history, we
see that they created their works by making use of
engineering discipline in the background extending
to paints, coating techniques and pigments.
However, the Sculpture discipline has a relative
privilege in this area. While painting creates illusions
by creating depth on a surface, sculpture is a mass
art; It is created with empty, full, large, small, hard,
soft, texture and color.

While the painting is understood through the
organization of the gaze, the gaze and the dialogue
of the mind, the sculpture invites the viewer to touch.

bir bag olusturmak isteriz Bizler ayni zamanda diinyayi
dokunarak da alglayan canlilanz. Plastik sanatlarda
ise ylzey yaratmin temel &gesidir. Sanatgllar; sk,
golge, doku, renk, oylumlar yaratarak; boyalardan,
kaplama tekniklerinden, pigmentlere uzanan arka
planda muhendislik disiplininden gokga yararlanarak
eserlerini olusturduklanini  tarih boyu gdrmekteyiz.
Ancak Heykel disiplini bu alanda goéreli bir ayricaliga
sahiptir. Resim bir ylizey Uzerinde derinlik olusturarak
yanilsamalar yaratirken, heykel bir kitle sanati olup;
bos, dolu, blytk, kictk, sert, yumusak, doku ve renk
ile meydana getirilir.

Resim bakisin érgitlenmesi, bakis ve akiin diyalogu
ile anlasilirken, heykel izleyenini dokunmaya cagirir.
Dokunmak, heykelin hem kigkirtict bir dili hem de
katlenin alglanmasinda us ve bakis kadar gugli bir
algl alanina dogru agilir. Pirimitf Anadolu pismis toprak
idollerinden, Antik Yunan Bronzlarina, Rénesans tas
heykellerinden, Modernizmin konstriktivist heykellerine
uzanan malzeme seckisi ve Uretim asamalarinda,
muhendislik heykel sanati i¢in ¢énemli bir kesisimdir.
Bilim ve dolayisi ile muhendisligin aldigi her yeni yol
sanatta yansimasini gdstermekte, ya da sanatgilarin
dis ve yaratim alanindaki talepleri, muhendislerce
karsillk bulan cevaplann Uretilmesini saglamaktadir.
GUnUimUzin heykel tanim ve alanini sorgulanmasina
yol acan ve genis kitlelerce agik alan heykellerine
muhendislik disiplininden yararlanilan bilgilerle oyun

Touching opens up both a provocative language of
the sculpture and a field of perception as powerful
as reason and gaze in perceiving the mass. It is an
important intersection for the engineering sculpture
artin the selection of materials and production stages
ranging from the terracotta idols of Pirimitif Anatolia
to the Ancient Greek Bronzes, from the Renaissance

Sgesini eserlerinin igine katan Hint asill ingiliz sanatg

Anish Kapoor yukarida agiklanan bolim icin yetkin bir
ornek olacaktir [3-14].

HEYKEL SANATI & YUZEYLER

stone sculptures to the constructivist sculptures of
Modernism. Every new path taken by science and
consequently engineering shows its reflection in
art, or the demands of artists in the field of dreams
and creation enable engineers to produce answers.
Anish Kapoor, a British artist of Indian origin, who has
led to the questioning of today’s sculpture definition
and field and added the game element to his works
with the knowledge of engineering discipline, will
be a competent example for the section described
above [3-14].

SCULPTURE ART & SURFACES

Anish  Kapoor is an English-Indian sculptor
specializing in installation and conceptual art. Almost
all of the productions of the artist, who pushes the
boundaries of the material, transforms stainless
steel into a mirror with surface treatments, or uses
the black color paint by creating spaces that tear
the space, result in studies carried out jointly with
the engineering discipline.The artist’s wide-ranging
exhibition at the Istanbul Sabanci Museum; The
exhibition, which includes iconic works such as
Sky Mirror and Yellow that combine sculpture,
architecture, engineering and technology, was
displayed in the galleries and garden of the Sakip
Sabanci Museum.

Prof. Dr. Ali Akay argues in his conference titled
“Endless Folds in Anish Kapoor Sculptures” that the
artist is an artist of the third space [5]. For example,
when we look closely at the statue, which looks like
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Anish Kapoor dizenleme (enstalasyon) ve kavramsal

sanat konusunda uzmanlagmis bir ingiliz-  Hint

heykeltrastir. Malzemenin sinirlarini zorlayan,
paslanmaz gelidi ylzey islemler ile ayna haline getiren,
ya da siyah renk pigmentinin mekani yirtan bosluklar
yaratarak kullanan sanatc¢inin hemen tdm UGretimleri
muhendislik disiplini ile ortaklasa yurittlen galismalar
ile sonuglanmaktadir. Sanatginin istanbul Sabanci
Muizesinde sergilenen genis kapsamli sergisi; Gok Ayna
ve Sari gibi heykel, mimari, mihendislik ve teknolojiyi bir
araya getiren ikonik eserleri iceren sergi, Sakip Sabanci

Muzesi’'nin galerileri ve bahgesinde sergilenmistir.

Prof. Dr. Ali Akay “Anish Kapoor Heykellerinde Sonsuz
Kivrimlar” basglikll  konferansinda  sanatcinin Gglnclu
mekana’ ait bir sanatgl oldugunu ileri strmektedir [5].
Ornegin, Sakip Sabanci Miizesi'nin teras bolimiinde
icbukey ayna gibi duran heykele yakindan baktigmizda,
heykelin i¢ yUzeyi bltin degisken gokylzint kendi
icine cektiginde, butin kinimalar, hava durumunun
gorsel kivrimlarini ve her tirli soyut veya figUratif
sekillenmeleri gérmekteyiz.  Anish Kapoor’'un bu i¢
blkey heykele yansiyan bulutlar hakkinda oldukga
farkll sanatsal ve tarihsel yorumlan dustnmemiz

mUmkUn hale gelmektedir.

Daha 6nce sergilenmis eserlerle birlikte diinyanin degisik
bélgelerinden gelen kumtasi, granit, kiregtasi, mermer,
kaymaktasl, oniks gibi dogal taslarla olusturulan ve

sonsuzlugu cagristiran carpici heykellerle karsilasinca

a concave mirror in the terrace section of the Sakip
Sabanci Museum, we see all the refractions, visual
curves of the weather and all kinds of abstract or
figurative shapes when the inner surface of the
statue draws the whole changing sky into itself. It
becomes possible to think of quite different artistic
and historical interpretations of Anish Kapoor’s
clouds reflected on this concave statue.

When faced with the striking sculptures that evoke
eternity and created with natural stones such as
sandstone, granite, limestone, marble, alabaster,
onyx from different parts of the world, together
with the previously exhibited works, one realizes
that he is whatever he is in silence, modesty and
timelessness. In these studies, he created a texture
with a very sensitive surface sanding technique
and benefited from detailed surface cleaning.
The veins formed on the surface and the form of
the marble reflect this with a very soft and fine
transition, despite the difficulties in shaping a very
hard mineral.

One of the most popular sculptures of the artist in
the public sphere is the name of the work, which
was welded from 168 plates of 316 quality stainless
steel with 110 tons in total in the Millennium Park
in Chicago, ‘Cloud Gate; Cloud Gate (2004-2006).
There have been people who gave this work a
name like a glowing bean, a drop of mercury. In
the concave and convex bright steel mirrors in the
outer space, human beings come face to face with
both those around them and themselves, which they
see in a distorted, larger or inverted way [4-10]. The
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insan sessizlik, mutevazilk ve zamansizlik icinde neyse
o oldugunu fark etmektedir. Bu ¢alismalarinda da ¢ok
hassas ylizey zimparalama teknidi ile doku olusturmus
ve detayll ylzey temizliginden yararlanmistir. Yizeyde
olusan damarlar ve mermerin formu oldukca sert bir
mineralin sekillendirimesinde olan zorluklara ragmen

bunu gok yumusak ve ince bir gegis ile yansitmaktadir.

Imminence

Sanatcinin - kamusal alandaki en c¢ok ilgi goren
heykellerinden biri de Chicago’daki Millennium Park’ta
toplamda 110 tonluk 316 kalite paslanmaz gelik 168
adet plakadan kaynakla imal edilmis olan eserin adi
‘Cloud Gate; Bulut Gegit'tir (2004-2006). Bu esere
parlayan fasulye, bir civa damlasi gibi isim takanlarda
olmustur. Dig mekandaki ic blkey ve dig bukey
parlak celik aynalarda insan hem cevresindekilerle
hem de carpitimig, oldugundan buylk veya ters bir
sekilde gérdugl kendisiyle ylz ylze gelmektedir [4-
10]. Bu eserin (boyutlari uzunluk 20mx boy10m) ayna
gorintusu ve kaynakl baglantilarinin olusturdugu izlerin
ortadan kaldirimasi iglemleri hassas yulzey islemler ile
gerceklestirilebilmigtir.

60 grit zirkonyum zmpara kagditlari ile kaba zimparalama
sonrasinda 400 grit seramik esasl agindirici gerit
bantlar (3M™ Trizact™) ile ylzey bitirme islemleri
sUrdurdimastdr. Kivimli yizeylerde ve kaynakl birlesim
Gizgilerinde ayni dokuyu ve parlakiig yakalamak

mirror image of this work (dimensions length 20mx
height10m) and removal of the marks created by the
welded joints were carried out with precise surface
treatments

After rough sanding with 60 grit zirconium abrasive
papers, surface finishing processes were continued
with 400 grit ceramic-based abrasive bands (8M
™ Trizact ™). Capturing the same texture and
brightness on curved surfaces and welded joint
lines is a very difficult and demanding process. All
scratches and surfaces were cleaned with the

oldukga zor ve emek isteyen bir strectir. En son 800
grit asindircilar ile tim gizikler ve ytizeyler temizlenmis
ve cerrahi aletler de beklenen ylzey O6zelliklerinde
bir ayna parlaklidi ve purtzsizlik elde edilebilmistir
[11]. Baslangigta tanmin edilen 6 milyon $ ‘lk maliyet
2004’te 11.5’e ylikselmis ve 2006’da 23 milyon $ olan
nihai rakama ulasmist. Dinyada en pahali eserler
arasinda yer almaktadir.

Kamusal alanda sergilenen bu eser her gin ylzlerce
ziyaretcinin akinina ugramaktadir. Ylzey ile temas
etmek, goruntli aimak isteyen ziyaretciler tarafindan
kirletilen ve dogal ortamda ylzeylerde olusan lekeler,
atmosferik kirlilikler, kus kirlilikleri, korozyon etkilerine
kargi sehir belediyesi ylzey temizligi ve parlatma
islemleri icin bir fon olusturmustur. Dlzenli olarak
ylUzey temizleme solUsyonlari ile temizlenmektedir. Yillik
temizleme maliyeti 35.000-50.000$ arasindadir [8-10].

Hundreds of visitors flock to this work, which is
exhibited in public every day. The city municipality
has created a fund for surface cleaning and polishing
operations against the effects of stains, atmospheric
pollution, bird pollution, corrosion on the surfaces that
are contaminated by visitors who want to contact the
surface and take images. It is regularly cleaned with
surface cleaning solutions. Annual clearance costs are
between $ 35,000-50,000 [8-10].

Muhendislik tasarimi ve imalat asamasindan bir gorintt

latest 800 grit abrasives and a mirror shine and
smoothness with expected surface properties could
be achieved in surgical instruments [11]. The initial
estimated cost of $ 6 million increased to 11.5 million
in 2004 and reached the final figure of $ 23 million
in 2006. It is among the most expensive works in
the world.

The combination of engineering, painting and
sculpture is observed in the works of the artist,
who transformed with stone, steel, glass, cement,
wood, plastic, wax, colored paint pigments, leather

https://www.tuyider.org



Cloud Gate (dis ortam kosullarinda,
ylizey temizligi)

Tas, gelik, cam, gimento, ahsap, plastik, balmumu, renkli
boya pigmentleri, deri ve ileri teknoloji malzemeleriyle
doénuserek form bulan sanatcinin islerinde mihendislik,
resim ve heykelin birlikteligi gézlenmektedir. Gortlecegi
Uizere sanat ve muhendislik kendi derinlikleri ile birlikte

bitlinlesmekte, temas etmekte ve toplumsal etkisini

and high-tech materials. As can be seen, art and
engineering are integrating with their own depths,
making contact and maintaining its social impact.
The works that the artist has produced by making
use of his engineering knowledge and experience
attract a lot of attention in the art world and society in
terms of aesthetics.

Different surface games and textures can be clearly
seen in amost all of these works. The surface
effect it has made on different materials highlights
the success of the artist’'s work.lt is possible to
evaluate through countless artists and works like
this. The main idea drawn here is that the effect of
surface phenomenon and its subject on our lives
and aesthetic perception is intense. Technological

Referanslar ve ilgili Linkler | References and Related Links

slrdirmektedir.  Sanatginn  muhendislik  bilgi  ve
tecrlbelerinden yararlanarak Uretimini yaptigi eserler
estetik agidan sanat diinyasinda ve toplumda oldukga
ilgi gérmektedir.

Bu eserlerin hemen hemen timinde farkli ylzey
oyunlari, dokular aglkga gorulebilmektedir. Farkli
malzemeler Uzerinde yapmig oldudu ylzey etkisi
sanatginin iglerinin basarisini éne gikarmaktadir. Bunun
gibi sayisiz sanatci ve eser Uzerinden degerlendirme

developments and material developments  will
require new surfaces every century. Surface is a
phenomenon that interacts with the living, breathing
environment.

Chemical and  electrochemical interactions,
mechanical and thermal effects always reveal their
effect on the surface for the first time.These surface
properties, which we call corrosion and wear in the
technical language today, are the most important
engineering problems of today’s industry. Today, one
of the most critical health and hygiene issues, among
the most important solution keys of the pandemic
process, the task of protecting the surfaces, removing
bacteria, viruses and other contaminants falls on
the knowledge and skills of the surface treatment

01 Erhan Karaesmen ile Soylesi “Muhendislik icinde sanat vardir’, IMO; TMH 463-464, 2010/5-6, 55-59.
02  Merve Tuncer, https://arsizsanat.com/bir-mimar-olarak-michelangelo/

03  https://www.themagger.com/en-iyi-heykel-sanatcilari/
04  https://anishkapoor.com

05  https://www.sakipsabancimuzesi.org/tr/sayfa/etkinlik-takvimi/prof-dr-ali-akaydan-anish-kapoor-heykellerinde-sonsuz-kivrimlar

06  http://www.lebriz.com/pages/Isd.aspx?lang=TR&sectionlD=12&articlelD=1141&bhcp=1

yapmak mumkinddr. Burada gikarilan ana fikir ylizey
olgusu ve konusunun yasamimiza, estetik algimiza
etkilerinin - nedenli  yogun oldugudur.  Teknolojik
gelismeler, malzeme gelismeleri her ylUzylda yeni
ylzeylere ihtiya¢ duyacaktir. Ylzey yasayan, nefes alan

cevre ile etkilesen bir olgudur.

Kimyasal ve elektrokimyasal etkilesimler, mekanik ve

termal etkiler her daim etkisini ilk kez ylizeyde ortaya

clkarmaktadir. Bugtin teknik dilde korozyon ve asinma
olarak adlandirdigimiz bu yizey 6zellikleri ginimiz
endUstrisinin en 6nemli muhendislik sorunsalidir.
GunlimUzde de en kritik saglik ve hijyen konularindan
bir tanesi olan Pandemi strecinin en énemli ¢ézim
anahtarlar arasinda ylzeyleri korumak, bakteri, virlis
ve diger kirleticileri uzaklastirmak gorevi yine ytizey
islem sektdrinin bilgi ve becerisine dismektedir.
Gelecekte nano fonksiyonel ylizeyler, akill ylzeyler,
1IsI9a, sese ve islya duyarl ylzeyler, kendini tamir
edebilir ylzeyler, enerji depolama ve veri aktarma,
depolama sistemleri yiizey teknolojilerinin ve yizey
islemlerin gelisimi ile saglanabilecektir [15].

Surdurdlebilir bir Gretim ve yasam igin ylizeyi anlamak,
yUzeyi gelistirmek kaginimaz bir zorunluluktur. Ytzey
yasamin izlerini, yasanmigliklarin ipuclanni isaret
etmektedir. Ylzey bir yolculugun kanitidir. Bu kanitlar
tarihe, bilime, muhendislige, sanata ve topluma
yon vermeye ve ¢dzim Uretmeye yUzyillar boyunca
devam edecektir.

sector. In the future, nano-functional surfaces, smart
surfaces, surfaces sensitive to light, sound and
heat, self-healing surfaces, energy storage and data
transfer, storage systems will be provided with the
development of surface technologies and surface
treatments [15].

Understanding and improving the surface is an
inevitable necessity for a sustainable production and
life. The surface points to the traces of life and clues
to experiences. The surface is proof of a journey.
These evidences will continue to direct history,
science, engineering, art and society for centuries to
come up with solutions.

07  https://www.lissongallery.com/news/anish-kapoor-opens-show-across-two-major-sites-in-beijing-central-academy-of-fine-arts-imperial-ancestral-temple

08 http://www.performancestructures.com/cloud_gate.html

09 https://www.imoa.info/molybdenum-uses/molybdenum-grade-stainless-steels/architecture/chicago-projects.php

10  https:/kikasworld.com/tag/imminence/

1 https://www.thefabricator.com/thefabricator/article/arcwelding/metal-fabricating-in-a-new-millennium

12 Kilimgi, P. (2012). Anish Kapoor’un mekan ve malzeme anlayig!. istanbul: Isik Universitesi Sosyal Bilimler Enstittisti.

13  Owen Duffy (2013), “Anish Kapoor: The Formation of a Global Art”, Virginia Commonwealth University, Master of Arts Thesis.

14 Aasia Wahid (2015), “Art of Anish Kapoor - An Analytical Study”, Dep.of Fine Arts Aligarh Muslim University, Aligarh (INDIA), PhD Thesis.
15  Ekrem Altuncu, Covid19 surecinde ylzey islemler http://www.turkchem.net/covid-19-surecinde-yuzey-islem-sektorune-genel-bakis.html
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YouTube Kanalimiz, TUYIDER TV’yi Takip Edin,

Webinar ve yayinlarimizdan once siz haberdar olun.

Follow our YouTube channel, be the first to know
about our webinars and broadcasts.

Malzemelerin Ara Yiizey Kimyasi konulu Termokimyasal Esasli Yiizey Iglemler Proje Yonetimi Nedir konulu Yiizey Aktivasyonu & Plazma
webinarimizi, Ankara TOBB Ekonomi konulu yeni senenin ilk webinarini webinarimizi IPYD Istanbul Proje Teknolojilerinin Endustriyel Uygulamalari
ve Teknoloji Universitesi, Malzeme Bodycote Istas A.S. Turkiye AR-GE Yonetimi Dernegi Yonetim Kurulu konulu webinarimizi Dog. Dr. Sayin
Bilimi ve Nanoteknoloji Mihendisligi ve Egitim Madurt Metalurji Yuksek Baskani Sayin Zeynep Selen’in Ekrem Altuncu ve Prof. Dr. Sayin
Boélumunden Dog Dr. Sayin Hatice Muhendisi Sayin Bilgi Cengelli'nin degerli katiimi ile gerceklestirmis Litfi Oksiiz'tin degerli katilimlart ile
Duran’in degerli katilimi degerli katiimi ile gergeklestirmis bulunmaktayiz. gerceklestirdik.

ile gergeklestirdik. bulunmaktayiz.

Daha fazlasi i¢in,

https://www.youtube.com/channel/tuyider
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Gin Is Geligtirme ve Dostluk Dernegi
Faaliyetleri ve Cin lle Ticaret Yapmak’
konulu webinarnmizi Gin Is Der Genel
Baskan Yardimcisi Sayin Sthey!
Baybali'nin katiimi ile gerceklestirmis
bulunmaktayiz.
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Sektorel Etkinlikler

Activities Calendar of Sector

Eurosurfas

European Coatings Show

Surface & Coatings

Expo - Surface

ExpoCoating Moscow

Sur / Fin

Chinacoat

Surface Trade Shows

Paint Expo Eurasia

Surtech Eurosia

Adhesives & Bonding Eurasia

Paint Istanbul Turkcoat

Surface Treatment Trade Shows

PaintExpo Karlsruhe

Akdeniz Isil islem Ve Yiizey Muhendisligi Konf.

www.eurosurfas.com/en/home

www.european-coatings-show.com

www.leohtafricaevents.com

www.targikielce.pl/en/expo-surface

www.expocoating-moscow.ru/en-GB/

www.nasfsurfin.com/about

www.chinacoat.net/

www.eventseye.com/fairs/fo-s6094-
1.html

Www.paintexpoeurasia.com

http://www.surtecheurasia.com/

www.adhesivebondingeurasia.com

www.turkcoat-paintistanbul.com

www.neventum.com/tradeshows/
surface-technology-hannover-
messe-0

https://www.neventum.com/
tradeshows/paintexpo-karlsruhe

http://mchtse2022.com/default.asp
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DICTIONARY

e Anot:.

Elektrokimyasal bir hlicrede oksidasyon reaksiyonlarinin gerceklestigi bilesendir. Pozitif
yuKIU elektrottur.

ELEKTROLIZ / ELECTROLYSIS

ELEHTISH / Eleaing

Anode:

Tha anode is that where the electrochemical oxidation reaction occurs. The positively
charged electrode.

Caton Elektroliz:

Kimya ve kaplama sektdrtinde, elektroliz yéntemi dogru akim uygulanarak gerceklestirilen

bir teknik olup, spotane olmayan kontrollii bir kimyasal reaksiyondur.

Electrolysis:

In chemistry and electroplating sectors, electrolysis is a technic that uses direct
electric current (DC) to drive and othervise nonspontenous chemical reaction.

Elektrokaplama:
iletken bir malzeme yiizeyine uygulanan metalik bir kaplama prosesidir. Kaplama prosesi

esnasinda elektrolitik hiicrede kaplanan ylizey katod olarak, kaplama malzemesi metal
ise anod olarak gérev yapmaktadir.

Electroplating :
The process of coating the surface of a conductive material with a metal. During the

process, the surface to be covered acts as a cathode in an electrolytic cell, and the metal
that is to cover it acts as an anode.

pH :

Bir sollisyonun i¢indeki hidrojen iyonu miktari pH degerini belirler. Su 7 pH degeri ile nétr,
kola 2,4 pH degeri ile asidik, el sabunu 9 pH ile degeri ile baziktir.

pH :

The amount of hydrogen ions in a solution determines the pH level. Water has a pH of 7.0
(neutral), cola has a pH of 2.4 (acidic) and hand soap has a pH of 9.0 (base)




Kumlama Nozulu:

Kumlama olarak adlandinlan basingh hava
ile kum puskirtme igsleminde en 6nemli
aparatlarindanbirisiolan kumlamahortumunun
ucuna takilan ve asindirici graniliin istenilen
sekilde ve miktarda puskurtilmesini saglayan
kum puskirtme memesi de denilen aparatlar
kumlama nozullaridir. Kumlama nozullari hava
hortum capini distirerek dar bogaz olusturur,
kumu belli buyutkliukteki deliklerden gegmeye
zorlayarak basingli bir sekilde ylzeye pus-
kiirmesini de saglar. Kumlama yapilacak isin
durumuna gére kumlama nozullarinin kesit
alanlari ve boylar degisiklik gdstermektedir.

Kumlama Hortumu :

Kumlama isleminin seyyar olarak farkl alan-
lara tasinarak yapilmasini saglamaktadir.
YUksek basing altinda maksimum verim
ile gallsma prensibine sahiptir Kumlama
hortumu kullanarak tasinamayacak kadar
blyuk metallere ulasiimasi saglanmaktadir.

Nozul Tutucu :

Kumlama hortumu ile kumlama nozulunu
birbirine baglayan aparatti. Plastik ve
metal olmak Uzere Uretiimektedir. Kumlama
hortumuna vidalanarak guvenligi saglan-
Iimaktadir. Kumlama hortumunun bir ucu
kurtagzi yardimi ile kazana baglanir. Diger
ucu nozul adaptoriine baglaniimaktadir.
Nozul adaptorinin diger ucu da kumlama
nozuluna baglidir. Nozul gritin en son temas
ettigi aparattir.

Kurtagz :

Kumlama kazaninin alt vanasina takilmasi
icin kumlama hortumuna vidalanarak baglan-
ti  kurulmasini  saglar. Kumlama kazani
Olgulerine ve kapasitelerine gore kurtagzi da
degismektedir.

Kumlama Hortumu
Givenlik Kablosu :

Olusabilecek kazalar o6nlemek amaci ile
kumlama hortumunu sabitlemek icin kullanilir.

Sandblasting Nozzle :

Sandblasting is one of the most important
apparatus in the process of sandblasting with
compressed air called sandblasting, which is
attached to the end of the sandblasting hose
and allows the abrasive granule to be sprayed
in the desired way and amount. Sandblasting
nozzles reduce the diameter of the air hose,
creating a narrow throat, forcing sand to
pass through holes of a certain size, which
also allows it to spray on the surface under
pressure. According to the condition of the
sandblasting work, the cross-sectional areas
and lengths of the sandblasting nozzles vary.

Sandblasting Hose :

It allows the sandblasting process to be
carried out by moving to different areas.
It has the principle of working under high
pressure with maximum efficiency. By using
a sandblasting hose, it is possible to reach
metals that are too large to be transported.

Sandblasting nozzle
holder heads :

It is the apparatus connecting sandblas-ting
hose and sandblasting nozzle. It is produced
to be plastic and metal. Safety is ensured by
screwing into the sandblasting hose. One end
of the sandblasting hose is connected to the
boiler with the help of a sandblast coupling.
The other end is connected to the nozzle
adapter. The other end of the nozzle adapter
is also connected to the sandblasting nozzle.
The nozzle is the last device in contact with
the grit.

Sandblast Coupling :

It screws into the sandblasting hose to
connect it to the bottom valve of the
sandblasting boiler. Sandblasting coupling
also varies according to the dimensions and
capacities of the sandblasting boiler.

Safety Cable :

It is used to fix the sandblasting hose in order
to prevent accidents that may occur.

59



ETUYIDERG

TUYIDER Etik [[(T&1IETR

Tuyider’s

Gvenirlik

TUYIDER tim eylem ve faaliyetlerinde giivene, dogruluk ve diristlik ilkesine
uygun hareket eder. Kamunun ve paydaslarin glven duygusunu zedeleyen,
sliphe yaratan, adalet ilkesine zarar veren ve TUYIDER'in saygniigina golge
dustirecek davraniglarda bulunmaktan kaginir. TUYIDER (iyeleri, tim paydaglari
ve iliskide oldugu kurulus ve bireyler ile agik, dirUst, tutarl bir isbirligi sergiler.
TUYIDER Yénetim Kurulu, galisma kurullan Gyeleri ve calisanlari, tim paydaslarin
TUYIDER’e duydugu giivene layik oldugunu tiim eylem ve faaliyetlerinde gosterir.

Adil Olma

TUYIDER, herkese esit firsat taniyan bir kurumdur. Uyeleri, Yénetim Kurulu Gyeleri,
calisma kurullan Uyeleri, ¢alisanlar ve paydaslarn arasinda irk, milliyet, dil, din,
cinsiyet, sosyal statl gibi farkliliklar dikkate almaz, 6n yargil tutumlardan kaginr.
TUYIDER Yénetim Kurulu ve calisma kurullan Gyeleri, caliganlan tim kurulus ve
bireylere tarafsiz olur, adil kararlar alinmasini engelleme olasiligi bulunan iligki ya
da faaliyetlerden kaginr.

Saygili Olmak

TUYIDER paydaslar dahil tim kurulus ve bireylerin kisisel ve profesyonel
alanlarina saygi gosterir. Kimseye kargl asagilayici, kirci, kiiglk dustrict veya
korkutucu davraniglar sergilemez. TUYIDER galisanlar, Yonetim Kurulu ve
calisma kurullart Uyeleri topluma, isbirligi yaptidi kurum ve kuruluslara, bireylere
saygl duyar, insanlar arasindaki farkliliklara deger verir.

Cikar Catismasindan Kacinmak

Gikar gatismasi, TUYIDER calisanlarnnin ve kurullarinin gérevierini tarafsiz bir
sekilde icra etmelerini etkileyen veya etkileyebilecek ve kendilerine, yakinlarina,
arkadaslarina, iliskide bulunduklar musterilere, kisilere veya kuruluglara saglanan,
maddi veya maddi olmayan her tirll menfaat elde etme halini ifade etmektedir.
TUYIDER, glkar catismaslyla sonuglanacak eylemlerden kaginr.

Cevre Bilinci

TUYIDER tim proje ve faaliyetlerinde gevreye karsi olan sorumluluklarini yerine
getirmeyi taahhiit eder. TUYIDER, gevreyi korumayl ve faaliyet gosterdigi
sektorlerde surdurllebilir is modeli gelistirmeyi amagclar. Cevre sorunlarina dair
bilinci yUkseltme ve iyi uygulamalart yayginlastirma konusunda ilgili kisi, kurum ve
kuruluglarla ortaklasa galismaktadir.
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Codes Of Ethics

Reliability

TUYIDER acts in accordance with the principles of trust, integrity and honesty in
all its actions and activities. It avoids from any behavior that damages the trust of
the public and stakeholders, creates suspicion, damages the principle of justice,
and shadows the reputation of TUYIDER. TUYIDER demonstrates an open,
honest, consistent cooperation with all members, stakeholders, the organizations
and individuals with whom it cooperates. TUYIDER Board of Directors, members
of the working committees and employees demonstrate in all their actions and
activities that all stakeholders are worthy of their trust in TUYIDER.

Being Fair

TUYIDER is an institution that provides equal opportunities to everyone. It does
not take into account differences such as race, nationality, language, religion,
gender, social status among its members, members of the Board of Directors,
members of the working boards, employees and stakeholders, and avoids
prejudiced attitudes. TUYIDER Board of Directors, its members and employees
are impartial towards all institutions and individuals, and avoid all kinds of
relations and activities that may prevent taking fair decisions.

Being Respectful

TUYIDER respects the personal and professional fields of all institutions and
individuals, including its stakeholders. It does not behave in a humiliating, hurtful,
humiliating or intimidating manner towards anyone. TUYIDER employees,
members of the Board of Directors and working boards respect the society, the
institutions and organizations they cooperate with, individuals, and value the
differences between people.

Avoiding Conflicts Of Interest

A conflict of interest refers to any intangible or tangible benefits that may affect
the impartial performance of TUYIDER employees and boards are provided to
themselves, their relatives, friends, customers, individuals or organizations with
whom they have a relationship. TUYIDER avoids actions that will result in a
conflict of interest.

Environmental Awareness

TUYIDER is committed to fulffill its responsibilities towards the environment in all
its projects and activities. TUYIDER aims to protect the environment and develop
a sustainable business model in the sectors. It works in partnership with relevant
individuals, institutions and organizations to raise awareness of environmental
issues and to promote good practices.



Giiven

Sayg
Sadakat

Yasalara Saygi Respect For The Law

TUYIDER, tim proje ve faaliyetlerini, T.C. kanun ve yasalarina ve milletlerarasi TUYIDER carries out all its projects and activities in accordance with the laws
hukuka uygun olarak yu Dernek faaliyetlerinde; Dernekler Kanunu ve of Turkish Republic and international law. In the activities of the association; it
Yénetmeligini, Dernek T ve duzenleyici yonergelerini i¢sellestirerek ve acts by internalizing and taking as basis the Associations Law and Regulation,
esas alarak hareket eder. Yasal diizenleyici kurum ve kuruluglara dogru, tam ve the Association Statute and regulatory guidelines. It provides accurate, complete
anlagilabilir bilgileri zamaninda sunar. isbirligi yaptigi kurum ve kuruluslarin da Etik and understandable information to regulatory bodies and organizations in a
Kurallari ile bu kuruluslar tarafindan bildirilen 6zel yénerge ve kurallara da uyar. timely manner. It also complies with the Code of Ethics of the institutions and
organizations it cooperates with and the specific guidelines and rules reported
by these organizations.

Sadakat Loyalty

TUYIDER uyeleri, Yénetim Kurulu ve calisma kurullar (yeleri, calisanlar ve isbirligi TUYIDER members, members of the Board of Directors, working committees,

yaptigl tiim paydaslarl TUYIDER Etik Kurallarina, ilkelerine ve birbirlerine verdikleri employees and all stakeholders with whom they cooperate, adopt the loyalty

sOzlere olan sadakati bir ilke kabul ederler. as a principle to TUYIDER Code of Ethics, principles and their promises to each
other.

Uye Sorumlulugu Member Responsibility

TUYIDER, tyelerinin olusturdugu kaynaklar korumak icin gereksiz ve yénetilemez TUYIDER avoids taking unnecessary and unmanageable risks in order to protect
riskleri almaktan kaginir; verimlilik ve tasarruf bilinci ile hareket eder, finansal ve the resources created by its members; acts with the awareness of efficiency and
mali disipline uygun, hesap verilebilirik esasina gére galisir. Dernek Uyelerinin savings, works in accordance with financial and fiscal discipline and on the basis
islerini daha kolay ve etkin yapmalarini saglayacak, rekabet guclerini artiracak of accountabllity. It carries out activities, projects and lobbying activities that will
calisma, proje ve lobi faaliyetlerinde bulunur. Uyeler arasinda gekismeye ve enable the members of the association to do their jobs more easily and effectively
sUirtsmeye neden olabilecek herhangi bir tavir sergilemez. and to increase their competitiveness. It does not show any attitude that may
cause conflict and contention among members.

Gizlilik Confidentiality

TUYIDER igin tiyelerin, Yonetim Kurulu ve galisma kurullan tiyelerinin, tedarikgilerin For TUYIDER, it is important to protect the private information, trade secret,
ve diger paydaslarin ézel bilgilerinin, ticari sir, mali ve gizli bilgiler, is detaylarinin financial and confidential information, business details of the its members, Board
korunmasi 6nem arz etmekte olup bu bilgilerin tglinct sahislar ile onaylari disinda of Directors, working committees members, suppliers and other stakeholders.
paylasiimasina izin veriimemektedir. TUYIDER galisanlarinin, Yénetim Kurulu ve It is not allowed to share this information with third parties without their
calisma kurullan Gyelerinin ticari sir, mali ve gizli bilgiler, calisma ve proje detaylari approval. TUYIDER employees, members of the Board of Directors and working
gibi mahremiyet gerektiren bilgileri korumasi ve sadece gdrevleri dogrultusunda committees are expected to protect confidential information such as trade
ve calistiklan kurumun amaglarina uygun bir sekilde kullanmasi beklenmektedir. secret, financial and confidential information, work and project details, and to
use them only in line with their duties and in accordance with the purposes of the
organization they work for.

ilkeler Principles
TUYIDER'in her tiirlii eylem veya faaliyetlerinde, Etik Kurallarinda sayilanlarla sinirli In all kinds of actions or activities of TUYIDER, all legal and ethical standards,
olmamak Uzere tabi olunan tim hukuki ve etik standartlara, seffaflk, durtstlik, transparency, honesty, universal dignity, accountability principles, fair behavior

evrensel sayginlik, hesap verilebilirlik ilkelerine, adil davranis prensibine ve and responsibility principle will be acted in accordance with all legal and ethical
sorumluluk bilincine uyumlu hareket edilecektir. standards, not limited to those listed in the Code of Ethics.
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Uyelerimiz

Our members

Partnerlerimiz

SUMAR ULUDAG UNIVERSITESI TAU ENOSAD
ARTKIM METEM HISIAD TUCSA IiTU
YEDITEPETOBB KOU SUBU S.U0. STENDUSTRIi MEDYA
KiMYA OSB NILUFER OSB GALVANOTEKNIK

SAHA ISTANBUL TAYSAD NOSAB
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Dede Kimya Sanayi Tic. A.S. | Vig Makina San. ve Tic. A.S. | Boysis Makine Taah. San. ve Tic. A.S. | Yilmer Test ve Olci
Sistemleri San. ve Tic. Ltd. Sti. | Alfatech Makina Miimessilik San. ve Dis Tic. Ltd. Sti. | Ekt End. Ltd. Sti. | Eplas Makina
San. ve Tic. A.S. | Regnum Aksesuar ve Metal Kaplama San. Tic. Ltd. Sti. | Ayoki Yalitim Boya Koruma Kim. Dan. Taah.
San. ve Ltd. Sti. | Delta Kimya A.S. | Lactech Galvano Kimyevi Maddeler San. ve Tic. Ltd. Sti. | Kayakocvib Makina ve
MUhendislik San. Tic. Ltd. Sti | Karakaya 86 Kap. Kim. Mad. Mak. ins. San. Tic. Ltd. Sti. | intersonik Makina San. Ve Tic.
AS. | Hillebrand Chemicals Kimyasal Pazarlama Ltd. Sti. | Burg Metal Plastik Celik San. A.S. | Asem Plastik ve Metal
Kaplama San. ve Tic. A.S. | H.M.A. Hasdil Otomotiv Nikelaj Tekstil Tic. ve San. Ltd. Sti. | Galvanomarket San. ve Dis Tic.
Ltd. Sti. | Erdener Makina ve Kimya San. Tic. A.S. | Elektrolize Metal Kaplama San. ve Tic. Ltd. Sti. | Coventya Kimya
Sanayi ve Tic. A.S. | Prometal Galvano Cihazlan San. Tic. Ltd. Sti. | Protechnology Endiistriyel Makine ve Kimya San.
Tic. Ltd. Sti. | Abt Akiskan ve Boya Teknolojileri A.S | Delta Galvanoteknik Kim. Mad. Tic. ve San. Ltd. Sti. | Giir Metal
Kaplama imalat San. Tic. Ltd. Sti. | Altekma Dis Tic. Boya Mak. San. A.S. | Elsisan Makine San. ve Tic. A.S. | Sistempark
Aritma ve Gevre Tek. Miih. Ve Dan. Hiz. ith. ihr. ing. San. ve Tic. Ltd. Sti. | Gesu Aritma Ltd. Sti. | Kamas Galvaniz San. Tic.
Ltd. Sti. | Bmk Metal Kimya Sanayi Ve Dis Ticaret Ltd. Sti. | Gisa Makina Mimes. San. ic ve Dis Tic. Ltd. Sti. | Kapsan
Yiizey Islem Kimya San. ve Dis Tic. Ltd. Sti. | Tinkap Yizey islemleri A.S. | Armin Atk Geri Déniistim San. Tic. Ltd. Sti. |
Eksas End. Metal Kaplama Tesisleri San. ve Tic. A.S | Genmar Sanayi Uriinleri Pazarlama A.S. | Teknobak Tek. Mak. Ltd. Sti.
| Rolax Kabin Makina San. Tic. Ltd. Sti. | Artkim Fuarcilik Tic. A.S. | Sahin Metal Kaplama San. ¢ ve Dis Tic. Ltd. Sti. |
Unverler Makina Otomotiv Kimya Metal Kap. San. Tic. Ltd. Sti. | Akafor Membran Sistemleri San. ve Tic. Ltd. Sti. | E.T Erem
Teknik Makina San.Tic. Ltd Sti. | Doplas Plastik Teknolojileri San. ve Tic. A.S. | Kromas Metal ve Makina San. Ltd. Sti. |
Etis Endiistriyel Metal Kaplama Tesisleri San. ve Tic. Ltd. Sti. | Oztech Metal Kaplama Artma Kimyasallar ve Ekipmanlari |
Giiven Galvano Kimyasallari San. Tic. Ltd. $ti. | Ucler Galvano San. Tic. Ltd. Sti. | As Kimya - Orhan Yagcioglu | Selzey
Kimya Turizm ingaat Med. San. ve Tic. Ltd. Sti. | Unique Tech Mihendislik San. ve Tic. Ltd. Sti. | Metaltek Teknoloji
Laboratuvar Egitim Ve Danismanlik Hizmetleri San. Tic. Ltd. Sti | Ulukan Boya San. Ve Tic. Ltd. Sti. | Calor Makine San.
Tic. AS. | KTL Kimya Ekipmanlari ithalat ihracat Dis Tic. Ltd. Sti. | Dog. Dr. Ekrem ALTUNCU | Yasin HAYLU | Murat
OCAKCI | ilker KARABULUT | Prof. Dr. Ali Fuat GAKIR | Dog. Dr. Hatice DURAN DURMUS | Prof. Dr. Volkan
GUNAY | Prof. Dr. Liitfi OKSUZ | Prof. Dr. Taner YONAR | Prof. Dr. Tamer SINMAZGELIK
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GALVANOTECHNIK

Tesis Uretiminde ana felsefemiz mihendishik hesaplandir. En
az girdiile en fazia verimi elde eden, amartisman Smiii uzun,
son teknolajl tesister Uretiyoruz

Tesisler referans  parcalann  geometrising, yillik Gratim
kapasitesine badh olarak adim adim tasarlanir. Planlanan ser|
uretim adetlerine gdre optimum tasarim ve dlcblendirme
yapilie. Sistemin kurulacadi alamn boyutuna gore tesis yapis|
yer tiph{rim runner) veya tavan tipi (overhead) tasiyici sistem
tipler] olarak farkli varyasyonlar fle Gretilebilin

Tesisin Tank, Taswyicl Kenstriksiyon, Robotlar, Havaltandirma
Sistemleri qgibi ana yamlanme EPLAS kendi fabrikasinda
mihendislik hesaplanna badl kalnarak projelendirip
duretmekte ve tesislerine entegre etmektedir

16 yillik tecribesi, 20 ye yakin profesyonel ve tecriibeli
calisani ile EPLAS anahtar teslimi otomatik kaplama tesisieri
konusunda . geng, gicld ve guvenilic uluslararas:  bir
tedarikcidir,

TAM OTOMATIK KAPLAMA TESISLERI
= Cinko

~osfatlama, Kromatlama
astik Uzen Kaplama
(ABS, ABS-PC, PA)
+ Akimsiz Nikel, Baku
. Elektropolisa)
TL (Electro-Coating )
* Tirkivenin ILK Konveydrsiiz
Kataforez Tesisini Bursa'da (irettik
1 ILK ve TEK Tam Otomatik
Akimsiz Nikel Kaplama Tesisini (rettik

* | ':”"'}"'-'!'”

TESIS EKIPMANLARI

* Atk Gaz Aspirasyon Sistemleri
Gaz Yikama Uniteler| (Scrubber)
PP. PVC, PE Aspiratorler

fassme Thermoplasti

(PR, PNV, PE. PV

Paslanmaz Celik, Demir Tanklar ve
Eisumlaninag PYDF Glydirm
Filtre-Pompatar

« Tamburlar

{Akiml Yataklar, PE Yataklar

EPLAS MAKINA ENDUSTRIYEL TESISLER SAN. ve TiC. A.S.
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MERKEZ &l

sorikle Sanayi Bolgesi Dum
'*"l-_--,'c' aCad No:8/A Nillfer-
Tel :+90224 4418260 /
GSM : 590532 356 6683 ¢

eplas@eplas.com.tr

lupinar Mah
BURSA / TURKIYE
Faks : +890 £ i
FGSM ;+8053231

femrah@Eeplas.com,1

srlas.com.ir

AVRUPA OFis iR
Eplas Machinery Tallinn / Estonia
Telephone : +372 53
E-Mail  :husevin@eplas
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GALVANOTECHNIK

: AUTOMATIC
‘q ELECTRO-PLATING LINES
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TAMOTOMATIK
KAPLAMA TESISLERI

Musterilerimizin ozel istekleri dogrultusunda,
tam otomatik kaplama tesislerinin; kimyasal
proses dizayni, proje tasarimi, uretimi ve
kurulumu EPLAS tarafindan yapilmaktadir,

FULLY AUTOMATED
PLATING PLANTS

EPLAS manufactures and assembles fully www.eplas.com.tr
agutomated electroplating plants, including - i :
project design and chemical process design EPLAS MAKINA ENDUSTRIYEL
based on customer requirements. TESISLER 5AN.ve TIC. A.S.
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Altin Kaplama

| B

UGCLER GALVANO SAN. VE TiC. LTD. 5Ti

# [kitelli Organize Sanayi Bdlgesi Galvano
Ai=1

Teknik Sanavi Sitesi

C 150 001 - 200L

UCLER GALVANO




