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profesyonelleri

ETUYIKART

avantajlari ile bulusuyor.

TUYIKART, tiyelerimize yénelik ayricalikli bir kart olup, tyelerimizin
sosyal ve ticari yasamlarina avantajli firsatlar sunacaktir.

Dernegimiz ile isbirligi yapan test laboratuvarlari, Universiteler,
enstitiler ve arastirma kurumlarinin hizmetlerinden indirimli
yararlanma firsati yaninda; ulasimda yakit avantajlari, anlagsmali
otellerde indirimli konaklama, restaurant ve kafeler ile anlagsmalar
gibi sayisiz firma ve markadan vyararlanma 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.
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KOROZYON KORUMADA
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Ust diizey korozyon korumasi icin islem kimyasallari ve uygulamalart
Baglanti elemanlari islevsellestiriimesi

Uygulama teknolojileri

@ Hillebrand Chemicals Kimyasal Pazarlama Ltd. Sti. jzzet AYDIN / Genel Miidiir
Ziya Gokalp Mah. lkitelli 0SB @ +90(541) 715 48 33
Metal-Is San. Sit. 9.Blok No: 23 B izzet.aydin@hillebrand-chemicals.de
34490 Basaksehir / Istanbul

@ +90(212) 549 69 17

& +90(212) 549 69 27

& bilgi@hillebrand-chemicals.com.tr

www.hillebrand-chemicals.com.tr
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Yizey ve kaplama teknolojileri ile iligkili birgok uygulamanin hizla gelistigi
bu ylzylda ylzey iglemlerin endUstride dnemi daha da artmaktadir.
Endustriyel uygulamalar basta korozyon ile micadele kapsaminda altlik
malzemenin atmosferik etkilere karsl korunmasi amaciyla uygulanan ¢ok
cesitli kaplama, boya, lak malzemesi, kaplama ve ytzey islem yénteminin
ve entegre sistemlerinin gelisimine ivme vermistir.

Bunun yaninda cesitli mekanik etkilere maruz kalan ylzeylerde ise
asinma, sertlik ve darbe dayanimini saglamak ve is pargasinin kullanim
OmrinU artirmak amaciyla spesifik kaplama ydntem ve malzemeleri
gelistirilmistir. Buglin takim ve kalip endustrisinde vakum alti sert ince
film kaplamalarindan yogun bir sekilde faydalanimaktadr. BlyUk is
parcalarinin ylzey direncini artirmak amaciyla lazer ylzey islemleri
ve termal sprey kaplama teknolojileri yaygin bir kullanim alanina sahip
olmaktadrr.

Cam, seramik ve polimerik ylzeylerde 6zel ylzey dokular, desenler,
boyalar ve dekoratif fonksiyonel ylzeyler Uretilebiimektedir. Elektronik
sektorinde iletkenlik, yar iletkenlik ve yaltkan ozellikler ylzey islem
teknolojileri araciigyla rahatlikla elde edilebilmektedir. Tekstil ve kagit
endUstrisinde, polimerik parcalarn ylzeyine uygulanan ylzey islemler
sayesinde istenilen dzelliklerin kazanimasinda 6n ylzey islemler, ylzey
aktivasyonu ve ylizey modifikasyonu kritik rol oynamaktadir.

Evimizde kullandigimiz her beyaz esyada, mutfak ara¢ ve gereclerinde,
mobilya aksesuarlarinda, hirdavat el aletlerinde ve is parcalarinda
ylzey islem kaginimaz bir prosesin parcasidir. Gunlik yasamimizda
kullandigimiz saat, gozIUk, taki ve daha bircok Uriinde dekoratif amagli
yUzey islemlere ihtiyac duyulmaktadir. YUzeyi parlatmak, matlastirmak,
ylzeyde iz birakmayan, cizilmeyen ve kir tutmayan ylzey tabakalar
olusturmak artk mumkadndur. YUzey iglemlerin gelisimi ve gereksinimleri
Uizerinde sayisiz 6rnek vermek mumkUinddr.

Bu nedenle hizla degisen iklim, ekonomi ve ¢evre standartlan karsisinda
artan rekabet icin ylzey islem sektériine hizmet veren firmalarin bir araya
gelmesi, dernek faaliyetleri sektorel sorunlarin ¢ok yonlU analizi ve teknik
¢6zUm yollarinin arayisinda énemli bir rol oynamaktadir.

Sektorin ihtiyag duydugu nitelikli insan kaynaginin yetistirimesinde ve
sektdrin daha verimli Uretim kosullart ve daha az atik Uretimi ve enerji
tUketimi icin dijital déntstiminde ihtiyag duyacadr bilgi ve tecribenin
paylagiminda ¢ok cesitli organizasyonlar ve kurumlar (Universiteler,
mesleki egitim akademileri, arastirma enstitlleri, meslek odalan ve
paydas dernekler) ile iletisimde dernek faaliyetleri ve stratejileri etkin rol
oynamaktadir.

Bu kapsamda fuarlar, calistaylar, sempozyum ve bilimsel kongreler yaninda
webinarlar, gesitli kurumsal seminer ve egitimler dernegimiz bunyesinde
veya sektdrel deneyime sahip konusunda uzman akademisyenlerimizin
isbirligi ile gerceklestirilecektir.

Sektériin - haberlesme portall olan TUYIDERGI, TUYIDER BULTEN
VE TUYIDER sosyal medya hesaplarindan ve TUYIDER.ORG web
sayfamizdan bizleri takip edebilir, etkinliklerimize katilabilir, raporlanmizdan,
egitimlerimizden ve teknik yazilanmizdan faydalanabilirsiniz. Gelin Hep
beraber ylzey islem sektdrinin glicini, kapasitesini birlikte gelistirelim,
¢OzUmleri birlikte arayalim.

Saygilarimla
Dog. Dr. Ekrem ALTUNCU

TUYIDER Yénetim Kurulu ve Bilim Danisma Kurulu Uyesi

Yiizey islemler Sektoriiniin Degerli
Yoneticileri, Galigsanlari ve Paydaslari;

Dear Managers, Employees and Stakeholders
of the Surface Treatment Industry;

In this century, in which many applications related to surface and coating
technologies are developing rapidly, the importance of surface treatments
in the industry is increasing. Industrial applications have given impetus to
the development of a wide variety of coatings, paints, lacquer materials,
coating and surface treatment methods and integrated systems applied
to protect the substrate material against atmospheric effects, especially
within the scope of combating corrosion.

In addition, specific coating methods and materials have been developed
in order to provide abrasion, hardness and impact resistance on surfaces
exposed to various mechanical effects and to increase the service life of
the workparts. Today, hard thin films under vacuum are used extensively
in the tool and mold industry. Laser surface treatments and thermal spray
coating technologies are widely used in order to increase the surface
resistance of larger workpieces.

Special surface textures, patterns, paints and decorative functional
surfaces can be produced on glass, ceramic and polymeric surfaces.
In the electronics sector, conductivity, semiconductor and insulating
properties can be easily obtained through surface treatment technologies.
In the textile and paper industry, surface treatments, surface activation and
surface modification play a critical role in obtaining the desired properties
with the surface treatments applied on surfaces.

Surface treatment is an inevitable part of the process in every white goods,
kitchen tools and utensils, furniture accessories, hardware hand tools
and workpieces we use in our home. Decorative surface treatments are
needed for watches, glasses, jewelry and many other products that we
use in our daily lives. It is now possible to polish the surface, mattify it, and
create surface layers that do not leave any marks, scratch and dirt on the
surface. It is possible to give countless examples on the development and
requirements of surface treatments.

For this reason, the gathering of companies serving the surface treatment
sector for the increasing competition in the face of rapidly changing
climate, economy and environmental standards, the activities of the
association play an important role in the multi-dimensional analysis of
sectoral problems and the search for technical solutions.

Various organizations and institutions (universities, vocational training
academies, research institutes, professional chambers and stakeholder
associations) share the knowledge and experience that the industry
will need in the training of qualified human resources and in the digital
transformation of the industry for more efficient production conditions and
less waste generation and energy consumption) activities and strategies of
the association play an active role in communication with.

In this context, fairs, workshops, symposiums and scientific congresses,
as well as webinars, various corporate seminars and trainings will be held
within our association or in cooperation with our expert academicians with
sectoral experience.

You can follow us on TUYIDERGI, TUYIDER BULTEN and TUYIDER social
media accounts, which are the communication portal of the sector, and our
TUYIDER.ORG website, attend our events, and benefit from our reports,
trainings and technical articles. Let’s develop the power and capacity of
the surface treatment sector together. Let’s look for solutions together.

Best regards
Assoc. Prof. Dr. Ekrem ALTUNCU

Member of Directory Board and Science Advisory Board of The TUYIDER



1. In order to develop professional and sectoral unity, assistance,
social solidarity, harmony and discipline among its members,

2. Inorder to protect the rights and interests of its members, taking
into account the criteria of service to human and environment health
and public interest, within the framework stipulated by the laws,

3. SURFACE ACADEMY; In order to increase the professional and
technical competencies of its members, to provide training, testing
and quality control services in accordance with the standards, to
increase their international business development capabilities,

4. In order to increase relations and maximize solidarity with
associations, professional chambers, research centers, universities
and public institutions established in similar business lines,

5. In order to play an active role in strengthening the global
competition by developing the sector and its sub-industries together
and increasing their business capacities and Technologies,

6. In order to develop a culture of seeking common solutions
against sectoral problems and it's needs and to grow together,

7. In order to increase sectoral publications, share technical
information, and ensure that sectoral experiences are accessible
on a common platform (TUYIDERGI, TUYIDER BULTEN, TUYIDER
WEB.),

8. With the advantageous card (TUYIKART) project, in order to
benefit from discounted advantages in the sectoral needs and social
areas (food, beverage, accommodation, fuel, insurance services, car
rental, etc.),

9. In order to take place in larger production and service areas in
the organized industrial zone (TUYISAB), in a location close to the
original part manufacturers, with the special infrastructure (water
treatment, filtration, recycling, energy, etc.) services required by the
sector,

10. In order to take part in R&D, P&D and market development
activities in order to develop new applications, services, products
and Technologies,

11. In order to contribute to the formation of sectoral standards, to
benefit from training, testing, analysis and certification services as
well as vocational qualification certificate services,

Tiim Yiizey Islemler Dernegine
“Tiiyider” Neden Uye Olmaliyim?

Why should i become a member of surface
treatment association of Turkey “TUYIDER”?

1. Uyeler arasinda mesleki ve sektérel birlik, yardm, sosyal
dayanisma, uyum ve disiplini gelistirmek amaciyla,

2. Kanunlarn 6ngdrdigu cercevede, insan ve cevre sagdlgr ve
kamu yararina hizmet dl¢tlerini géz dntinde bulundurarak, Uyelerinin
hak ve menfaatlerini korumak amaciyla,

3. YUZEY AKADEMISI; (yelerinin mesleki ve teknik yeterliliklerini
artirmak, standartlara uygun egitim, test, kalite kontrol hizmetleri
saglamak, uluslararasi is gelistirme kabiliyetlerini artirmak amaciyla,

4. Benzer ig kollarinda kuruimus dernekler, meslek odalari,
arastirma merkezleri, Universiteler ve kamu kurumlan ile iliskileri
artirmay! ve dayanismay! en Ust diizeye ¢ikarmak amaciyla,

5. Sektdrln ve yan sanayilerinin birlikte geliserek, is kapasitelerinin
ve teknolojilerinin artinimasiyla kiresel rekabette glclenmesinde
etkin rol oynamak amaciyla,

6. Sektorel problemlere ve ihtiyaglarna karsi ortak ¢6zim arayisi
kalturand gelistirmek ve birlikte buydmek amaciyla,

7. Sektorel yayinlarin artmasi, teknik bilgilerin paylagiimasi, sektorel
deneyimlerin ortak bir platformda (TUYIDERGI, TUYIDER BULTEN,
TUYIDER WEB) erisilebilir olmasini saglamak amaciyla,

8. Avantajl kart (TUYIKART) projesi ile sektérel ihtiyaclara ve sosyal
alanda (yemek, icecek, konaklama, yakit, sigorta hizmetleri, oto
kiralama vb.) indirimli avantajlardan yararlanmak amaciyla,

9. Sektorun ihtiyag duydugu 6zel altyapi (su artma, filtreleme, geri
dénuistim, enerji vb) hizmetleri ile orjinal parga Ureticilere yakin bir
lokasyonda, organize sanayi bélgesinde, (TUYISAB) daha bilyiik
Uretim ve hizmet alanlarinda yer alabilmek igin,

10. Yeni uygulama, hizmet, Urlin ve teknolojileri gelistirme amaciyla
ar-ge, Ur-ge ve pazar gelistirme faaliyetlerinde yer almak amaciyla,

11. Sektdrel standarlarin olusmasina katki vermek, egitim, test,
analiz ve sertifikasyon hizmetleri yaninda mesleki yeterlilik belgesi
hizmetlerinden yararlanmak amaciyla,
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Tel Formundaki Malzemeler Uzerine
Yapilan IYIetaIik Kaplamalarin
Kalinlik Olcum Metotlar

Measurement Methods Of Metallic Coating
Thicknesses On Wire Form Materials

T. Ali SELEN

Yilmer Test ve Olgii Sistemleri San. ve Tic. Ltd. Sti.
Helmut Fischer GmbH

Tel denince aklmiza neler gelir? Gelin teli, gitar teli, telgraf teli, ampul
teli, telefon teli, ¢it teli, camasir teli ve daha birgogdu.

Teller, metal veya metal disi bazi malzemelerden Uretilen endUstriyel
UrUnler olarak yasamin her alaninda kullanimaktadrr. Cok ince
iplikgik formunda olabildigi gibi, daha kalin ¢apta malzemeden
Uretilen teller genellikle esnek formdadirlar. Fe, paslanmaz celik, Cu,
Cuzn, Al, Wolfram (Tungsten) gibi metal malzemelerden Uretilen
teller; elektronik, elektromekanik, otomotiv ve giinlik yasamda akla
gelebilecek her alanda kullanimaktadir. Cu teller cogunlukla elektrik
enerjisinin iletiminde kullaniimalarinin yani sira, elektronik sektérinin
vazgeciimez malzemelerindendir.

Art arda yapilan haddeleme iglemleriyle, malzemeler cap degerleri
dusurdlerek farkll 6zellikte teller haline getirilirler. Bu islemler sirasinda
malzeme yapisinda ve ylzeyinde bir¢ok degisiklik meydana gelmesi
tel Uretiminin bilinen dnemli zorluklarindandir.

Kalip

Cikis \

Tel veya gubuk

Metalik teller diger ylzeylerde oldugu gibi korozyon korumasi,
iletkenlik artirmak ve ayni zamanda estetik amaclarla diger metaller

What comes to mind when we think about wires? Tinsel, guitar
strings, telegraph wires, light bulb filaments, telephone wires, fence
wires, laundry racks and many more.

Wires, whether made of metal or non-metal materials, are used as
industrial products in all areas of life. While they can be in the form
of very thin strands or have thicker diameters, wires are generally
in flexible form. Wires produced from metal materials such as Fe,
stainless steel, Cu, CuZn, Al, Wolfram (Tungsten) etc. are utilized
in electronics, electromechanics, automotive and in many other
fields, becoming essential to our everyday lives. While mostly used
in the transmission of electrical energy, Cu wires are indispensable
materials for the industry of electronics.

During wire production, the diameter of the materials is reduced
through successive rolling processes, yielding products with different
properties. Many changes occur in the material structure and surface
during these processes, highlighting one important difficulty of wire
production.

O

Metallic wires, alike other surfaces, are coated with other metals or
protective layers for corrosion protection, to increase conductivity
and for aesthetic purposes. In addition to the use of pure elements

https://www.tuyider.org



such as Ag, Au, Ni, Sn, Zn, alloys like CuZn, CuSn, SnPb constitute
a considerable proportion of these coating types. Whether coatings
are made for functional or alternate purposes, it is required for their
thickness to be measured. There are many known methods for
measuring the coating thickness of wire-formed materials. The pros
and cons of these said methods are explained and demonstrated
below.

Microscopical Examination of Cross Section:

Coating Thickness by Microscopical Examination of Cross Section
ASTM B487-20

To perform this method, a specimen from the coated wire material is
extracted via cutting and the necessary surface preparation methods
are applied. Following the preparation, the coating thickness of
the specimen, now mounted in bakelite, is measured under a
microscope. However, this method is not optimal from a technical
standpoint, as it only yields results in a single section, requires a long
preparation duration and experience for accurate measuring.
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The method also poses a challenge as it is not applicable for wires
with very thin diameters and additionally disadvantageous as it is a
destructive method of measurement.
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veya koruma katmanlaryla kaplanmaktadr. Ozelikle Ag, Au, Ni,
Sn, Zn gibi saf elementlerin kullanimasinin yani sira, CuZn, CuSn,
SnPb gibi alagimlar da kaplama gesitlerini olustururlar. Kaplamalar,
ister fonksiyonel ister baska amagclarla yapilsin, mutlaka kalinliklarinin
Olctimesi gereklidir. Tel formuna getirimis malzemelerin kaplama
kalinliklarnin élgtimesi icin bilinen bircok metot mevcuttur. Asagida
bu metotlara iliskin teknik ayrintilar, avantaj ve dezavantajlariyla ele
alinmuigtir.

Mikro kesit yontemi :

Coating Thickness by Microscopical Examination of Cross Section
ASTM B487-20

Kaplanmig tel malzemeden alinan numune kesilerek gerekli ylzey
hazirlama ydntemleri kullanildiktan sonra bakalit i¢ine alinarak bir
mikroskop altinda kaplama kalinldr dlgtltr. Ancak bu metot teknik
olarak sadece tek bir kesitte sonu¢ vermesi ve dlgctim icin uzun

st ot [

sUren bir hazirlik ve deneyim gerektirmesi bakimindan ¢ok uygun bir

yontem degildir. Aynica ¢ok ince ¢apli tellerde uygulanmasi zordur.
Tahribath dlgtim metodu olmasi ayri bir dezavantajdir.
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Agirlik kaybi yontemi :

Bu yontem, kaplanmadan énce agirigi tartilan birim malzemenin
kaplama sonrasindaki agiriginin tartimasi yoluyla elde edilen
ortalama kaplama kalinlig degeridir. Sadece genel ortalama
degeri verdigi icin noktasal veya ylzeye dagiim degerlerini
icermediginden ¢ok hassas bir yontem degildir. Tahribath 6lgim
metodu olmasi ise bagka bir dezavantajdr.

Coulometric yontem :
Coulometric Test Method DIN EN ISO 2177

Kaplamanin ters islemiyle (negatif akm) tel ylzeyindeki kaplama
kalnlgini voltaj/zaman degisimine bagl olarak hesaplayan bir
metottur. Coulomb formUliine gore, kaplama kalinligini hesaplayan
bu ydntemde cihaza tel c¢api, sbkme kimyasalina daldirlan
tel uzunlugu girilerek uygun kaplama/baz kombinasyonu igin
gelistiriimis  programcik vasitasiyla ortalama kaplama kaliniigi
OlcUldr. Bu metodun dezavantaji tahribatl olmasidir.

Sistem, numune telin baglandigi ve s6kme kimyasalinin kondugu
bir 6lcme standi ile elektronik degerlendirme kismindan meydana
gelmistir. (Sekil 1.)

Coulomb Formiilii

d : Kaplama kalinhgi (um)

eA : Elektrokimyasal esdeger (g/AS)

: S6kme Akimi (Amper)

: Akim Verimi

. S6kme Sdresi (dak.)

: Sokme alani (cm?)

: Kaplama Malzemesinin yogunlugu (g/cm3)

Q@ » a oc —

Sekil 1- Tel Olcme Standi Diizenegi

eA.T.vy.t
A.o

The Weight Loss Method:

The weight loss method vyields the average coating thickness
value obtained by weighing the unit material before and after
coating. It is not a method of high sensitivity since it only gives
the general average value and cannot provide point or surface
distribution values. An additional disadvantage of this method is it
being a destructive one.

The Coulometric Method:
Coulometric Test Method DIN EN ISO 2177

The coulometric method calculates the coating thickness on
the wire surface depending on the voltage/time variation by
reversing the coating process (negative current). In this method,
which calculates the coating thickness according to the Coulomb
formula, the wire diameter and the length of the wire immersed in
the stripping chemical are entered into the device and the average
coating thickness is measured by the program developed for the
appropriate coating/base combination. The disadvantage of this
method is that it is destructive.

The system consists of a measuring stand where a wire sample is
attached, a vessel where the stripping chemical is placed, and an
electronic evaluation monitor. (See fig.1)

The Coulomb Formula

d : Coating thickness (um)

eA : Electrochemical equivalent (g/AS)
| : Deplating current (Ampere)

8 : Current efficiency

d : Deplating duration (min.)

A : Deplating area (cm?)

g : Density of coating material (g/cm3)

Fig. 1 - Wire Measuring Stand Apparatus

https://www.tuyider.org
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Fig. 2 \oltage/time Deplating Diagram in Coulometric Measuring Method
EDXRF Measuring Method: ED-XRF Olgcme Metodu :
Energy Dispersive X-RAY Fluores- - Energy Dispersive X-RAY Fluo-
cence Measuring Method DIN ISO mAY TUBE rescence Measuring Method DIN
3497, ASTM B 568 ISO 3497, ASTM B 568
The EDXRF method is a non-de- @) EDXRF metodu metalik mal-

WinFTM*

structive, fast, clean and in relation

to alternate methods, a sporadi-

cally more sensitive measurement

technique used in metallic materi- ©
al analysis and coating thickness CAMERA
measurement. EDXRF, which has

been an indispensable method in

coating thickness measurement in

the past 20 years, being extremely

useful both for sample measure- ®
ments with desk top instruments DETECTOR
and for in-line measurements

used in production lines, holds

accelerating importance in today’s

industries. Very small X-ray spots

are required in order to execute

surface measurements N wire

form. In today’s technology, X-ray
measurement spots can be re-

duced up to 20x20 pm, thanks to

capillary optic technologies. This

technology also makes possible

for the delivery of primary X-rays

to extremely high intensities.

Standard collimators (hole structures that shape x-ray spots) result
in considerable energy loss whilst shrinking X-ray spots. To make a
precise and correct measurement utilizing the EDXRF coating thick-
ness measurement method, it is necessary to have as high of an
excitation energy as possible.

In the coating thickness measurements made on wire, there is a
found ratio between the x-ray spot size and the wire diameter. The
wire diameter (d) should be 4-6 times larger than the x-ray spot. In
practice, this value is multiplied by five times.

X-Ray spot size/4-6 < @ d

Below, the coating thickness measurement techniques on wire, that
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Sekil 3 EDXRF Metodu ile Kaplama Kalinigi Olgtimi
Prensip Semasi

Fig. 3 Principles of Coating Thickness Measurement with
EDXRF Method

zeme analizi ve kaplama kalinligi
6lcimunde kullanilan tahribatsiz,
@ hizli, temiz ve diger metotlara gore
yer yer daha hassas bir élgme
teknigidir. Gegtigimiz 20 yil icinde
kaplama kalnhg  dlciminde
vazgecilmez bir metot olan EDX-
RF hem masa tipleriyle numune
i Olcimlerinde hem de 6zellikle
H ginimuzde gok 6nem kazanan
B et Uretim hatlannda  kullanilan  in-
e line Slctimler icin son derece Kul-

larighdir. Tel formundaki Olgim
yUzeyleri icin ¢cok kUgUk X-igini
spotlarna  gereksinim  vardir.
GUnUmUz  teknolojisinde  x-1gINni
6lcum spotlart Capiller optikler
sayesinde 20x20 pm’a kadar
kigulttlebilmektedir. Ayni zaman-
da primer X-iginlarini son derece
yUksek yogunluklara ulastirabil-
mektedir.

PRIMARY FILTER
optimizes excitation radiation

@

MIRROR

directs picture to the camera

COATING MATERIAL
BASE MATERIAL

Klasik 6lcme alani  collimator

(x-1sini spotlarini sekillendiren de-
likli yapilar) ler ise X-isini spotlarini kUgultirken enerji kaybina yol
agmaktadirlar. EDXRF metodu ile kaplama kalinligi dlgtimlerinde
hassas ve iyi bir dlcim yapmak icin olabildigince yiksek exitation
(tahrik) enerjisine ihtiyag vardir.

Tel Gzerine yapiimis olan kaplama kalinligr élgtimlerinde x-isini spot
blyUkltgu ile tel ¢apr arasinda bulunmus bir oran mevcuttur. Tel
gapi (d) x-1sini spotundan 4-6 kat daha buyuk olmalidir. Pratikte bu
deger 5 kati olarak kullaniimaktadir.

X-Ray spot size/4-6 <@ d

Asagida klasik kolimatérlerle EDXRF metoduyla yapilabilecek tel
Uzerinde kaplama kalinligi dlgtim teknikleri gosterilmigtir.
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Eksenel:

Bu durumda X-igini spotu dikddrtgen formda ve uzun kenar
tel ekseni boyunca pozisyonlanmistir. Kisa kenar Olgusu tel
caplyla yukaridaki orani saglamasi durumunda dogru bir élgim
yapllabilmektedir. Avantaj, sertifikalandinimis diz kalibrasyon
setleri kullanilabilmesidir.

Yuvarlak:

Dikdortgen sekilli x-isini spotu tel eksenine dik bir konumda
pozisyonlanmisti.  Spot  teli  drtmemektedir. Bu durumda
kalinlig bilinen benzer bir tel ile ayni pozisyonda kalibre edilmesi
gereklidir. Kaplama kalinidr bilinen referans tel temin etmek ¢ok
kolay degildir.

Demet (bundle):

Yuvarlak ve blyUk bir x-1sini spotu varsa teller yan yana getirilip
demet seklindeyken bir arada 6l¢ulur. Yapilacak ¢oklu élgtimlerin
ortalamasi noktasal 6lgtim ortalamalariyla karsilastiridiginda son
derece yakin kaplama kalinlik degerleri vermektedir.

X-ray 1sini . d -
Kaplama
| Baz tel mal.
S
— 2 —

Sekil 4. Yiksek Enerji ve Kiguk X-Isini Spotu
igin Capillary (Kilcal) X-lsini Demet Teknolojisi

Tel formundaki kigUk caplar gibi yUzeylerde kaplama kalinlig
Olcimi yapmak gerektiginde veya ¢ok kisa exitation (isinlama)
sUreleriyle élgcim/analiz yapma mecburiyetleri ortaya ¢iktiginda
kilcal (capillar) optik sistemler kullaniimaktadir.

X-isini kilcal (capillary) optikleri, X-iginini - yénlendirmek ve
sekillendirmek icin kullanilir. Bu tur sistemler, cok sayida ici bos
kilcal kanalin monolitik bir sisteminden olusan silindirik, elipsoidal
veya paraboloidal kilcal damarlar veya polikapillerler gibi
monokapillerden meydana gelir. Bu kilcal kanallarin fonksiyonlari,
plrizsiz i¢ ylzeylerinden gecen, X-isinlarindan olusan toplam
dis yansimalarinin etkisine dayanir. Toplam yansima agisindan
klgUk insidans acilar i¢in yansima katsayisi ylzde 100’e yakin
degerlere ulagir ve X-radyasyonuna optiklerden en az enerii
kaybiyla ydnlendirilir. Kritik agi esas olarak yansitici materyale ve
X-1gini foton enerjisine baghidir. X-isini kilcal damarlar icin temel
malzeme camdir. Yansitici cam yUzeylerin disik pUrdzIGlaga
X-1sininin kilcal damarlardan etkili bir sekilde taginmasini saglar.
Bu Ozelliklerden dolayr kilcal optikler, X-isinlarini kaynaktan
numuneye yiksek bir yogunluk olusturacak sekilde yonlendirir.

are achievable utilizing the EDXRF method with conventional colli-
mators, are demonstrated.

Axial: In this case, the X-ray spot is rectangular and positioned
along the long side of the wire axis. An accurate measurement
can be made if the measurement of the short side and the diam-
eter of the wire meets the ratio given above. The advantage to
this method is that it makes it possible for certified flat calibration
to be used.

Round: The rectangular x-ray spot is positioned perpendicular
to the wire axis. The spot does not cover the wire. In this case,
it must be calibrated in the same position with a similar wire of
known thickness. The disadvantage is that it is difficult to obtain a
reference wire of known coating thickness.

Bundle: If there is a round and large x-ray spot, the wires are
brought together and thus measured together in the form of a
bundle. The average of the multiple measurements to be made
gives extremely close coating thickness values when compared
to the point measurement averages.

Sekil 4. Yiksek Enerji ve Kiigtk X-Isini
Spotu Igin Capillary (Kilcal) X-Isini Demet Teknolojisi

Capillary systems are utilized under circumstances where it is
necessary to make coating thickness measurements on wire form
surfaces with small diameters or when measurements/analysis
are required to be made using very short excitation periods.

X-ray capillary optics are used to guide and shape X-radiation.
Such systems are either monocapillary, such as cylindrical,
ellipsoidal or paraboloidal capillaries or polycapillary, consisting
of a monoalithic system of many hollow capillary channels. Their
function is based on the effect of total external reflection of X-rays
from the smooth internal surfaces of the capillary channels. For
the incidence angles lower than the critical angle of total reflection,
the reflection coefficient reaches values nearing 100 percent and
the X-radiation is guided through the optics with minimum loss.
The critical angle depends mainly on the reflecting material and
the X-ray photon energy. The basic material for X-ray capillaries
is glass. The low roughness of reflective glass surfaces leads
to a minimum degree of diffuse scattered X-rays, facilitating the
efficient transportation of X-radiation through the capillaries. Due
to these properties, capillary optics can steer X-rays from source
to sample in such a way that a high intensity is concentrated in an
accurately defined area on the sample surface.

https://www.tuyider.org



X-ray optics may be distinguished by the number of reflections
from internal capillary surfaces. There are single-bounce and
multiple-bounce capillary systems.

A monolithic system of many bent hollow capillary channels
is termed X-ray polycapillary optics. This is a multiple-bounce
capillary system. Such systems transport the radiation from an
X-ray source to an area at a defined distance with minimum loss,
thus a high X-ray intensity is achieved in the said area, deemed
the focal point.

X-ray capillary optics are used for many applications like X-ray
fluorescence analysis (XRF, pXRF, 3D-uXRF), X-ray diffraction
(XRD, uXRD), time resolved XRF and XRD, wavelength dispersive
X-ray spectroscopy (WDX), electron microscopy (EM) and X-ray
microscopy. Essential details for the specification of the geometry
of optics are the properties of the X-ray source, the required
X-ray shaping, the focal spot diameter, and the energy range of
photons that require efficient guiding. The VDI/VDE guideline 5575
describes all types of X-ray optics incl. capillary optics and their
main properties.

Types of capillary optics and their main properties are
demonstrated below (see fig. 5)

Elliptical monocapillary

Cylindric monocapillary

X-1sini optigi, i¢ kilcal ylizeylerden yansima sayisi ile ayirt edilebilir.
Tek sigramall ve ¢oklu sicramali kilcal sistemler mevcuttur.
Birgok bukilmus igi bos kilcal kanalin monolitik sistemine X-igini
polikapiller optik denir. Bu, ¢ok sicramall kilcal bir sistemdir.
Sistem x-I1sini kaynagindan alinan radyasyonu, distk yogunluk
kayiplaryla belirli bir mesafedeki bir alana tasiyabilir. Boylece
odak noktasi olarak adlandirlan alanda, c¢ok yuUksek isin
yogunlugu elde edilebilir.

X-1gini kilcal optikleri, X-1sini floresan analizi (XRF, uXRF, 3D-pXRF),
X-1gini difraksiyonu  (XRD, pXRD), zamanla ¢dztnen XRF ve
XRD, dalga boyu dagitici X-RAY Spektroskopisi(WDX), elektron
mikroskopisi (EM) ve X-isini mikroskopisi gibi bircok uygulama
icin de kullanilir. Optik geometrisinin spesifikasyonu  X-igini
kaynaginin dzellikleri, gerekli x-isini sekillendirmesi, odak nokta
capi ve verimli bir sekilde yonlendirilmesi gereken fotonlarin enerji
araligi belirler. VDI/VDE kilavuzu 5575, X-igini optidi dahil olmak
Uzere tUm X-i1sini optiklerini tanimlar.

Kilcal optik turlerini ve temel 6zelliklerini Sekil 5. de gorebiliriz.

Polycapillary optic

probe

source focus / source
N~

X-ray capillary with one reflection

Referanslar | References

X-ray capillary with multiple reflection

X-ray polycapillary
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Yeni Normal!

The New Normal!

Kadir Oztirk

Alfa Laval Turkiye

Finans Madard | Finance Manager

2021 senesi yeni normal kavraminin sikga duyuldugu bir sene olmaya
devam etti. Elbette kastedilen salgin 6ncesi ve sonrasi ile salginin
gerek hayatimiza gerek ekonomilere olan etkisi. 2021 senesine bir
oOnceki sene beklenen ancak gerceklesmeyen dizeltmelerin olacagi
yil beklentisi ile baslandi. Gunlik hayatta salgin etkisinin azalmasi,
buna bagl olarak ekonomilerin artan talep ve tiketim egilimine bagl
olarak buytime ekonomisine gegmesi ve sirketlerin tasidiklar salgin
yUkinden bir nebze kurtuimasi seklinde dzetlenebilecek bir beklenti.
Beklentilerin ne derece gerceklestigine bakmak mumkun, ancak
bunu daha sonraya birakip énce salgin sebebi ile sirketlerin tasidiklar
yUkleri bir 6zetlemek gerekir. Dlnyadaki etkilerine bakacak olursak;

» Tedarik zincirinde olusan kopuslar
* Toplam talep ve tiiketimde keskin bir duists

« Is piyasalarda sert bir daralma
» Enerji ve hammadde fiyatlarinda hizli dists
* Finansal piyasalardaki yiksek dalgalanma

TUm bunlar ekonomik aktivitede ¢ok sert ve hizli bir yavaglamaya,
dolayisi ile tim ekonomilerde daralmaya sebep oldu. Merkez
bankalari buna en iyi bildikleri ve uzman olduklan bir politika araci
ile cevap verdiler: Parasal genigleme. Tamamini hatirlamanin ve
listelemenin mimkin olmadigi sekilde Amerikan MB( Fed) Avrupa
MB (ECB), Japonya (BoJ) ve ingiltere (BoE) MB bankalan para
basma tetigini ¢ekip dinyayr paraya bogdular. Bunun sonucunda
bollasan para hisse senedi piyasalarindan baslayarak, kripto paralar,
tliketim, degerli madenlere dogru kontrolsiiz bir sekilde akti. Iste
yazinin basinda bahsettigimiz 2021 beklentilerine bu ortamda girdik.

Dinyada bunlar olurken Ulkemizde neler oldu? Turkiye ne yazik ki
bu slrece ytksek enflasyon, oynak ddviz kuru ve buna bagl zayif
Turk lirasi ile yakalandi. Cari agik veren, ekonomisinde ¢ok dnemli
bir yer teskil eden turizm gelirlerinden blyUk oranda mahrum kaldi

ve kesilen talep sebebi ile zorlanan sirketlere ve galisanlara gelisen
Ulkelerdeki gibi dogrudan yardimlar yapamadi. Bunun yerine krediye
dayali bir parasal gelismeye gidildi ve bunun sonucu olarak biraz da
politik kararlara bagli olarak Turk lirasinda hizll bir deger kaybi, bunun
da enflasyon Uzerinde olumsuz etkileri yagandi.

2021 senesine bodyle bir ortamda ve tim ekonomik aktdrler artan
asllama ile dnce salginin kontrol altina alinmasi ve buna bagl olarak
ekonomik aktivitede hizli bir iyilesme beklentisi igine girdiler. ik
aksama salginin kontroltinde ortaya ¢ikti, yeni varyantlar,asi karsitligi,
asl tedariginde zorluklar sebebi ile salginin kontrolt beklendigi kadar
hizll olmadi. Daha sonra piyasalara dolan tatl ve bol paranin sevimsiz
yUzU enflasyon ortaya cikt. Turkiye'den farkl olarak enflasyon
kelimesini bilmeyen bir ¢ok Ulke bu kelime ile ylzlesti, ve bununla
nasll basa c¢ikilacagl hala tartisma konusu. Enflasyonu artan enerji
ve emtia fiyatlan izledi. Brent petroll, paslanmaz celik, titanyum vb
emtialar tarihlerinin zirve fiyatlarina ulasti. Artan hizll talep sonucu
naviun fiyatlan 2 katina ¢ikti ve tedarik zincirlerinde hi¢ gértimemis
bozulmalar yasandi. Gene dinyada bunlar olurken Ulkemizde hizli
zayrflayan Turk lirasi sebebi ile anilan bozulmalarin etkileri cok daha
yogun yasandi. Artik 2022 senesinin ilk ayindayiz. Elimizde ne var
diye baktigimizda sunlari gériyoruz;

* Yiksek enflasyon
* Yuksek blylme / talep

« Zirve seviyesinde emtia ve eneriji fiyatlan
* Aksayan tedarik zincirleri.

Bunlarin sene basindaki beklentiler oldugunu sdylemek muimkin
degil. Daha da 6tesi 2022 senesinde bunlara gerek dinyada gerek
Ulkemizde kalici ve ydnetilebilir ¢cézimler bulunup bulunamayacagdi
henlz belli degil. Bu sebeple énimlzdeki sene listelenen bu 4
maddenin devam edecegi 6ngorust ile planlama ve riskleri azaltacak
bir is plani yapmak sirket devamliigi agisindan hayati énemini
korumaya devam edecektir.

Risklerin azalip yonetilebilir oldugu, karliigin ve istihdamin arttigi bir

ekonomi dilemeye devam ederek, herkese saglikli ve mutlu bir 2022
dilerim.
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2021 has become a year that the new normal concept was spelled
very frequently. Indeed, what is meant is the impact of the pandemic
on both our lives and economies before and after the pandemic. 2021
started with the expectation that it will be a year, when the improvements
anticipated but did not happen in the previous year would happen
this time. This is an expectation that can be summarized as the
decrease in the impact of the pandemic on the dalily life, transition of
economies to the growth economy in line with the increasing demand
and consumption trend, and the certain extent of relief experienced by
companies from the burden of the pandemic. It is possible to have a
look at the extent that the expectations are realized, we need to set
this back and firstly to summarize the burdens to the companies due
to the pandemic. In terms of the global impacts;

® Breakdowns in the supply chains
® A sharp decline in aggregate demand and consumption

® A sharp decline of markets
® A rapid decline in energy and commodity prices
® High volatility in the financial markets

All of these factors led to a very sharp and rapid slowdown in the
economy activity, thus, caused a decline in all economies. Central
banks have responded this with a policy tool which they know
best and they are specialized on : Monetary expansion. While it is
not possible to remember and list all of those, the Federal Reserve
(Fed), European Central Bank (ECB), Bank of Japan (BoJ) and Bank
of England (BoE), Central banks pulled the trigger of monetization
and flooded the world with liquidity. As a result of this the abundant
money started to flow towards the stock markets, crypto currencies,
consumption and precious metals in an uncontrollable way. And, this
is the environment that we got into the 2021 expectations as | have
mentioned in the beginning of the article.

So what happened in our country while this was happening in the
world?  Unfortunately, Turkey was caught up in this process with
high inflation, volatile exchange rates and with the Turkish lira losing
its strength as a consequence. It was largely deprived of revenues
attained through tourism, which constitute a very significant part
in its economy which is in a current account deficit, and it was not
able to provide direct contribution to the companies and employees,
which were experiencing difficulties due to the cut in demand, just
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like in other developing countries. Instead, there was a monetary
development based on credit fuelled growth, and as a result of this,
a rapid depreciation occurred in the Turkish lira due to the political
decisions and their negative consequences on inflation.

All economic actors entered 2021 in such an environment and with an
expectation that the pandemic would be taken under control initially
through vaccination and, as a result, a rapid recovery in economic
activity accordingly. The first disruption occurred in the control of the
pandemic and the control of the pandemic was not as quick as it
was expected due to new variants, anti-vaccination movement and
difficulties in the supply of vaccines. Later, the ugly face of the sweet
and abundant money that filled the markets, namely, the inflation came
to forefront. Unlike Turkey, many countries that were not aware of the
word inflation have faced it and it is still a matter of debate how to
deal with. Inflation was followed by increased energy and commodity
prices. Commodities such as Brent ail, stainless steel, titanium, etc.
have reached their historical peak prices. Freight prices doubled as
a result of the increased demand and unprecedented disruptions
occurred in supply chains.  While all these were happening in the
world, the effects of the aforementioned disruptions were experienced
much more intensely due to the rapid weakening of the Turkish lira in
our country. Now, we are in the last 2 months of 2021. When we look
at what we have, we see the following;

® High inflation
® High growth / demand

 Commaodity and energy prices at peak level
® Disrupted supply chains.

It is not possible to claim that these were the expectations at the
beginning of the year. Moreover, it is not yet clear whether permanent
and manageable solutions can be found in 2022, both in the world
and in Turkey. For this reason, planning with the projection that
these 4 items listed will continue to exist next year and building up a
business plan to minimize the such exposures will continue to have
vital importance in terms of company continuity.

| wish everyone a healthy and happy 2022 still wishing an economy
in which risks are minimized and rendered manageable offering
increased profitability and high employment rates.
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Prof. Dr. Mustafa Kamil Urgen lle
Yuzey Islem Sektoru Uzerine

An Interview with Prof. Mustafa Kamil Urgen on
State of Surface Treatment Sector

Uzun yillar I.T.0. Metalui ve Malzeme Mihendisligi
béliminde 6gretim Uyesi olarak goérev yaptiniz. Kisaca
akademik kariyerinizden s6z eder misiniz? Kendinizi bilim
insani olmanin yaninda bir ylizey muihendisi olarak da
tanimlar misiniz?

1972 yilinda lisans dgrencisi olarak basladigim istanbul Teknik
Universitesi mensubiyetimin 49 yilini tamamladiktan sonra,
2021 Agustos ayinda emekli oldum. 1977 yiinda lisans
ogrenimimi, 1979 yilinda yUksek lisans calismami, 1986’da
ise doktorami tamamladim. 1987 vyilinda yardimci dogent
olarak 6gretim Uyeligi hayatma bagladim. Yardimer dogentlik
sUrecinden baslayarak bolimumde yarttdlen lisans ve yiksek
lisans programlar diizeyinde ylizey ve ylzey islemlerine yonelik
yeni dersler actim. Birlikte ¢alistidim hocam Prof. Dr. Ali Fuat
Cakir ile bolimUmUzin korozyon, korozyondan korunma
ve ylzey islemler alaninda ulusal ve uluslararasi dizeyde
taniniri@ini artirmaya ve bu alanlarda nitelikli insan kaynagini
olusturmaya ydnelik hedeflerimiz dogrultusunda galismalarimizi
sUrdarduk.

Bu zaman zarfinda altyapisi oldukga sinirl olan bdlim
laboratuvarlarinin  gesitli ulusal ve uluslararasi kaynaklardan
saglanan proje destekleriyle gelistiriimesini dnceledim ve ylzey
islemler, korozyon ve korunma laboratuvarlarinin arastirma
gelistirme, endUstriyel hizmet agisindan yetkinligini artirmaya
calistim.

2001-2004 yillan arasinda bdlim bagkanldr yaptm. Avrupa
Yiizey Islemler Akademisinin (EAST) Tirkiye adina secilmis
aktif Gyesiyim. T.C. Cumhurbagkanhgi Bilim, Teknoloji ve
Yenilik Politikalar Kurulu (BTYPK) biinyesinde ve TUBITAK'In
teknik destegi ile Ocak 2021 itibaryla baglatilan “ileri Malzeme
Teknoloji Yol Haritas”” hazirlanmasi slrecine aktif olarak
katildim.

Bugtine kadar 90 yuksek lisans ve 20 doktora tez galigmasi
yurattm. Akademik hayatim boyunca bilimsel ¢alismalarin
yaninda teknoloji  gelistiriimesine, nitelikli  insan  glcl
yetistirimesine, mesleki egitimlere de ¢ok 6nem verdim.
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For many years you worked as a faculty member in the Istanbul
Technical University’s Department of Metallurgical and Materials
Engineering. Could you briefly talk about your academic career?
Beside your identity as a scientist, would you describe yourself as
a surface engineer?

After completing 49 years of my scholarly career in Istanbul Technical
University, which began as an undergraduate student in 1972, |
retired in August 2021. | completed my undergraduate education
in 1977, my master’s degree in 1979 and my doctorate in 1986.
In 1987 | started my academic career as an assistant professor.
Starting from my assistant professorship, | launched new courses
on surface and surface treatments at undergraduate and graduate
levels, scholarly equivalent to the programs that were carried out
in my department. Together with my collaborator Prof. Dr. Ali Fuat
Cakir, | continued my studies in line with the goals we set for the
national and international recognition of our department in the field
of corrosion and corrosion protection and surface treatments, and to
create qualified human resources in mentioned fields.

During this time, | prioritized the development of department
laboratories, which at the time had very limited infrastructure,
with project aids from multiple national and international sources;
whilst working on increase the competency of surface treatments,
corrosion, and protection laboratories in terms of research,
development, and industrial service.

Between the years of 2001-2004 | served as the Head of the
Department. | am a serving member of the European Academy
of Surface Finishing (EAST) as the elected Turkish representative.
| actively participated in the preparation of the “Advanced Materials
Technology Roadmap”, initiated in January 2021 within the
Presidency of Turkish Republic’s Science, Technology and Innovation
Policy Board (BTYPK) and with the technical support of TUBITAK.

As of now, | have advised 90 masters and 20 doctoral theses. During
the course of my academic career | have attached great importance
to the development of technology, training of qualified labor, and
vocational training in addition to scientific studies. | am among the
inventors of 6 registered and 5 ongoing international patents. | have
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provided numerous training and seminar services for the employees
of the surface treatments industry. A significant portion of our
group’s graduates continue their professional careers in the surface
treatment sector.

Could you please evaluate the development and applications of
vapor deposition methods such as PVD and CVD in regard to
our country, and evaluate the current state of the industry? Can
you answer by considering which surface coating processes
this method is an alternative to?

We have been working on physical and chemical vapor deposition
techniques since 1993. The level of development of the PVD coating
industry in our country is equivalent to many European countries.
Currently, there are dozens of companies operating in Turkey with
national and international ownership that provide industrial services
by using PVD techniques, while majority of them serve the cutting
tool, mold, automotive, aircraft, space, and glass industries etc.,
whilst a considerable number of them perform decorative coatings
on sanitary equipment, kitchen and household appliances, whilst
also serving the packaging industry.

A significant part of the coatings produced by these methods consist
of nitrides, carbides, and borides of transition metals, which we
describe as ceramic coatings or thin film. It is very difficult and costly
to produce such materials with other types of surface treatment
techniques. The common feature of these coatings is that they are
hard, resistant to abrasion and scratching and have decoratively
attractive colors.

Another common application area of these coatings is on glass,
where different optical properties (color, transmittance, etc.) are
desired to be achieved. Since the corrosion protection properties of
the coatings produced with PVD and CVD are limited, these types
of coatings are mostly preferred in places that require wear and
scratch resistance and to change the functional properties of the
surfaces (wetting, catalytic, biocompatibility, lubricity, antibacterial,
solar absorber, etc.). The most important disadvantages of PVD
and CVD coatings compared to wet coating methods are their
high costs resulting from their non-continuous nature. One of the

info@tuyider.org

Halihazirda 6 adet tescillenmis ve 5 adet incelemesi strdUrdlen
uluslararasi patentin bulusgulan arasinda yer almaktayim.
Ylzey iglemler sektorl calisanlarna yonelik cok sayida
egitim ve seminer verdim. Grubumuz mezunlarinin énemli bir
kismi galisma hayatlarina ytzey iglemler sektdrinde devam
etmektedirler.

Uzerine birgok calisma yiriittiginiz fiziksel ve kimyasal
gibi buhar biriktirme yéntemlerinin tilkemizdeki gelisimini,
uygulamalan ve sektérin gunimuzdeki durumunu
degerlendirir misiniz? Bu yoéntemin hangi ylzey
kaplama islemlerine alternatif oldugunu da géz 6ninde
bulundurarak cevap verebilir misiniz?

Fiziksel ve kimyasal buhar biriktirme teknikleri Uzerinde 1993
yilindan beri calisiyoruz. FBB kaplama sektdrtinin Glkemizdeki
gelismiglik diizeyi bircok Avrupa Ulkesi ile es deger nitelikte.
Halihazirda Ulkemizde FBB tekniklerini kullanarak endustriyel
hizmet veren ulusal ve uluslararasi sahiplige sahip onlarca firma
mevcut. Bunlarin énemli kismi kesici takim, kalip, otomotiv,
ucak-uzay, cam endustrisi vb. sektdrlere hizmet verirken diger
bir dnemli kismi da dekoratif kaplama yaparak sihhi gereg, ev-
mutfak esyalar ve ambalaj sektdrline hizmet vermekte.

S6z konusu ydntemlerle Uretilen kaplamalarin dnemli bir
balumU, seramik kaplama veya ince film olarak niteledigimiz,
gegcis metallerinin nitrUr, karblr ve bortrlerinden olusmaktadir.
Bu tip kaplamalar baska tUr ylzey islem teknikleri ile Uretmek
cok zor ve maliyetlidir. Bu kaplamalarn ortak 6zelligi sert,
asinmaya ve cizimeye direngli olmalar ve dekoratif olarak
cekici renkleridir.

Diger bir yaygin uygulama alani ise cam Uzerine, malzemeye
farkli optik 6zellikler (renk, gecirgenlik vb.) kazandirmak icin
yapllan bu kaplamalardir. FBB ve KBB ile Uretilen kaplamalarin
korozyondan koruma &zellikleri sinirl - oldugundan bu tip
kaplamalar cogunlukla asinma ve ¢izimeye dayanci gerektiren
yerlerde ve ylzeylerin iglevsel Ozelliklerini degistirmek icin
(slanma, katalitik, bio-uyumluluk kayganlik, antibakteriyel,
glines sogurucu vb.) tercih ediimektedirler.
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FBB ve KBB kaplamalarin islak kaplama yon-
temlerine goére en dnemli dezavantaji strekli
olmamalari nedeni ile maliyetlerinin ylksek
olmasidir. Halihazirda, bu tir kaplamalarin
surekli hale getirilmesi en dnemli gelistirme
alanlarindandrr.

Diinyanin cgevre felaketleri ve iklim krizi
ile bogustugu bir dénemde korozyonun
diinya ve llkemiz igin &nemi nedir?
Korozyon ve korozyondan korunma
konusunda neler séylemek istersiniz?

Korozyon, metalik malzemelerin karsi karsiya
kaldigi en dnemli hasar mekanizmasidir. Emek,
sermaye ve enerji sarf edilerek Uretilen birgok
metalin korozyon nedeniyle kullanilamaz hale gelmesinin yani
sira, korozyon, dolayll etkiler olarak adlandirdigimiz is gticU-
zamani kaybi, insan hayatini ve gevreyi tehlikeye atan kazalarin
da baglica nedenlerinden biridir. Ulkelerin korozyon nedeniyle
ugradklan kayiplar GSMH’lerinin %5-6si mertebesindedir.
Halihazirda var olan korozyon bilgisi ve korozyondan korunma
yontemlerinin dogru uygulanmasi halinde bu kayiplarin %20
-30’unun dnlenmesi mumkinddr.

Ne yazik ki metal Uretimi ucuz bir is degildir ve gevre Uzerinde
yarattigl yUk (yUksek enerji gereksinimi, yogun su kullanimi,
cevreye zararl atk Uretme potansiyeli) cok yUksektir. Tim bu
nedenlerle metalik malzemelerin korozyon nedeniyle tamamen
dogal hallerine dénmeden 6nce, mimkin oldugu kadar uzun
sure kullanilabilir kilnmasi gok énemlidir. Bu baglamda ylzey
islemler cok 6nemli bir islev Ustlenmis durumdadir.

Ylzey iglemlerinin dnemli bir kismi metalik malzemelerin
korozyondan korunmasina yoneliktir. Burada dikkati ¢ekiimesi
gereken bir diger nokta da dinyadaki cevher kaynaklarnin
sinirl olmasidir. Cevherden metal Uretimin ¢evreye yUkledigi
6nemli yik vb. nedenlerle metallerin geri donUstUrdimesi
glndmtzin en onemli konularindan biri haline gelmistir.
Dolayisiyla geri dénUsUm sirasinda sorun yaratmayacak
yuzey islemlerinin gelistiriimesi de énem arz eden arastirma ve
gelistirme alanlarindan bir tanesidir.

2019 yilinda Avrupa Birligi'nin ortaya koydugu “Yesil
Mutabakat” kavrami 2050 yilina kadar sera gaz
salinimlarini sifirlamaya yénelik bir karar aldi. Ulkemizde de
Ticaret Bakanligi nezdinde bir Yesil Mutabakat Eylem Plani
hazirlanarak iginde bulundugumuz dénemde yayinlandi.
Bir 6nceki soru baglaminda, konuyu llkemizdeki ylizey
islem sektorii acisindan degerlendirebilir misiniz? Sizce
cevreyle dost bir yiizey islem diinyasi kurmak mimkin
ma?

Dinyamizin jeolojik tarihi incelendiginde dogal hayatin, yine
dogal olaylar neticesinde, glnimiize degin 5 defa blyik
tahrip yasadigini biliyoruz. Eger acil olarak dnlem alnmazsa
6. tahribatin ise insan eliyle olacaginin reddedilemez kanitlarini
hepimiz hissetmeye basladik. Bu sorunun baslica nedenleri
hepimizin de bildigi gibi fosil yakitlar ve bununla ilintili olarak
da dogal su kaynaklarinin hizla nitelik degistirmesi, kirlenmesi
ve tikenmesi.
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areas of development that has been currently prioritized is achieving
continuity in such coatings.

What is the importance of corrosion on a national and global
level at a time where the world is struggling with environmental
and climate crises? What points would you like to mention
about corrosion and corrosion protection?

Corrosion is the most significant damage mechanism facing metallic
materials. Aside the fact that, although their production utilizes great
number of resources such as labor, capital and energy, many metals
become unusable due to corrosion. Another important parameter to
be considered are the indirect losses related to corrosion damages.
These damages not only lead to considerable loss of labor time, but
also to severe accidents endangering the environment and human
life. The losses incurred by the countries due to corrosion constitute
around 5-6% of their GDP’s. It is possible to prevent 20-30% of
these losses if the existing corrosion information and corrosion
protection methods are applied correctly.

Unfortunately, metal production is not a cheap process and the
burden it puts on the environment (high energy requirements,
intensive water use, potential to generate environmentally harmful
waste) is very high. For all these reasons, it is crucial to extend the
bench life of metallic materials as long as possible, before they
return to their natural state due to corrosion. In this context, surface
treatments have undertaken a very important function.

A very considerable portion of surface treatments aim at protecting
metallic materials from corrosion. Another point that should be noted
here is that the limited nature of ore resources and the significant
burden the production and extraction of said ores place on the
environment brings the contemporary importance of metal recycling
to the forefront.

Therefore, the development of surface treatments that do not cause
further difficulty during recycling has become one of the extensive
research and development areas.

Evaluating it in context with the previous question, the “Green
Deal”, introduced by the European Union in 2019, took a
decision to diminish all greenhouse gas emissions by 2050.
Recently an “Action Plan”, regarding the Green Deal, has been
put into plan by the Ministry of Commerce. Could you evaluate
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this recent development in relation to the
domestic surface treatment sector? Is it
possible to establish an environmentally
friendly surface treatment industry?

When the geological history of our world is
examined, it is observed that due to natural
reasons, wildlife has been substantially
destructed 5 times. We all started to
experience the irrefutable evidence that, if
urgent action is not taken, the 6th destruction
will emerge from the hands of humans. As it
is commonly understood, the main reasons
for these issues are fossil fuels and the rapid
shift in the quality of natural water resources and
their ongoing pollution and uncontrolled depletion.

Eliminating the danger we face requires a cumulative effort and a
drastic change in our approach and habits toward consumption. When
we approach the subject from a surface treatments perspective, the
necessity to increase the efficiency in energy consumption, reducing
evaporation losses, minimizing water usage, and implementing a
zero-waste approach come forth as undeniably important actions that
need immediate tending. It is very likely that realization of this said
transformation will soon become a necessity. From a production point
of view, it will become an indispensable advantage to have production
processes compliant with the Green Deal, especially in the production
of export-based products.

The current technological advancements allow this transformation to
take place. However, undeniably, said transformation will lead to an
increase in costs. Thus, measures should be taken into agenda to
reduce the financial burden such additional investments and the costs
of new technologies put producers under. | genuinely believe that
TUYIDER has the potential to make great contributions to this issue.

On the other hand, this issue should be evaluated as an opportunity
for the surface treatment industry to facilitate new expansions in the
development of innovative products and processes with high added
value. The field of surface treatments is very suitable for producing new
knowledge-based and high value-added products without requiring
large capital. To demonstrate, surface treatment technologies have
a great potential for the development of innovative products with
catalytic qualities and similar functional properties that hold high
added value like alternative energy production processes, in the
electric vehicle industry, in the production of hydrogen by electrolytic
method etc.

If asked to briefly evaluate the Surface Treatment Association
of Turkey (TUYIDER) as an honorary member of the association,
what would you like to express?

| believe it is a brilliant initiative at organizing and creating a pressure
group siding for the surface treatment industry to protect their common
interests. | believe that TUYIDER can make very important contributions
to the restructuring and shaping of the industry within the framework of
the Green Deal, in-service training, and training of qualified personnel,
which the surface treatments sector is in dire need of.

info@tuyider.org

Karsl karslya oldugumuz bu tehlikenin bertaraf edimesi
topyekdn mUcadeleyi ve tiketim aliskanliklarimizi degistirmeyi
gerektiriyor.  Konuya ylzey iglemleri sektéri  &zelinde
yaklastigimizda, enerji verimliliginin - artinlmasi, buharlasma
kayiplarinin - azaltimasi, su kullanminin  minimize ediimesi,
sifir atik felsefesinin hayata gegirimesi benzeri dnlemlerin
ivedilkle allnmasi gerektigini gdrtyoruz. Bu dénlsimin
gerceklestiriimesinin  yakin  zamanda bir zorunluluk haline
gelmesi son derece muhtemel. Ozelikle ihracata dayall
Urtinlerde Yesil Mutabakat’a uygun Uretim sureclerine sahip
olmak énemli bir avantaj haline gelecektir.

GUnUmuztn teknolojik dlizeyi, bu ddnUsimin yapilmasina el
vermektedir. Elbette bu déntstim maliyetlerin artmasina neden
olacaktir. Bu tur ilave yatinm ve yeni teknolojilerin maliyetlerinin
Ureticilere getirecedi mali yikin azaltimasina yonelik tedbirler,
bu slrecte mutlaka giindeme getirimesi gereken hususlardan
TUYIDER'in bu konuda ciddi katki yapabilecek bir potansiyele
sahip oldugunu dustntyorum.

Ote yandan dinyamizin karsi karsiya oldugu bu énemli
sorunun ylzey islemler sektdrlne katma degeri yiksek
yenilikgi Urtinler ve stregler gelistirme konusunda yeni aciimlar
yaratma imkanlan oldugu da degerlendirilmesi gereken bir
husustur. Yizey islemleri alani blyUk sermaye gerektirmeden
bilgiye dayall yeni ve katma degeri yuksek UrUnler Uretmeye
cok elveriglidir. Ornegin, alternatif enerji Uretim sireglerinde,
elektrikli ara¢ enduUstrisinde, elektrolitik yontemle hidrojen
Uretiminde, katalitik nitelik ve benzeri islevsel ¢zellige sahip
katma degeri yiksek yenilikgi Urtnlerin gelistirimesi  gibi
alanlarda yUzey islemlerinin gelisim potansiyeli son derece
yUksektir.

Onur liyesi oldugunuz Tiim Yiizey islemler Dernegi Tiyider'i
kisaca degerlendirmenizi istesek, neler soylersiniz?

Ylzey islem sektorinin ortak cikarlanni  korumak igin
orgutlenmesi ve bir baski grubu olusturmasina yonelik gok
yerinde bir girisim oldugunu distniyorum. TUYIDER'in
6zellikle endustrinin Yesil Mutabakat cercevesinde yeniden
yapllanmasi ve sekillenmesinde, ylizey islemler sektorinin cok
ihtiyaci olan meslek ici egitim ve nitelikli eleman yetistirimesi
konularinda ¢ok 6nemli katki sunabilecegine inantyorum.
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HISIAD Yonetim Kurulu Baskani

Cetin Tecdelioglu

ile Hirdavat Sektorii Uzerine.

Interview with HISIAD Chairman of the Board

Cetin Tecdelioglu about the hardware industry.

Hirdavat sektérii hakkinda bilgi verebilir misiniz?

Hirdavat sektorl, basit bir tanmlamayla baglanti
ve birlestirici unsurlan  kapsiyor. Sanayinin hatta
hizmet sektdrlinin her noktasinda olan sektérimiz
otomotivden bilgisayara, kimyadan turizme her
sektoriin tamamlayicisi konumundayiz. Unli deviet
adami Timur’'un “Bir mih bir nali, bir nal bir ati, bir at
bir komutani, bir komutan bir orduyu, bir ordu ise bir
Ulkeyi kurtarnr” sézindeki “mih” aslinda sektérimuzu
en iyi anlatan ifadedir. Gunlik hayatmizdan ornek
vermek gerekirse cebimizdeki telefon, kullandigmiz
otomobil, bindigimiz ucak, evimizdeki mutfak esyalari,
¢amasir makineleri, buzdolaplari, mobilyalar, finnlar, su,
dogalgaz ve petrol trdnlerinin iletiimesi gibi gtindelik
hayatimizin olmazsa olmazlan da Uretimimiz olan
baglanti elemanlar ile ayaktadr. iste sanayinin yapi tagi
ve birlestirici unsuru olan hirdavat sektori Turkiye’de
14 bin paydasimizla faaliyetini stirdiirmektedir. TUIK’in

Could you give brief information about the hard-
ware industry?

The hardware industry, with a simple definition, en-
compasses the elements of connection and fasteners.
Our sector, which is at every point of the industry and
even the service sector, is the complement of every
sector from automotive to computers, from chemistry
to tourism

In the famous statesman Timur’s statement, “A nalil
saves a shoe, a horse saves a horse, a horse saves
a commander, a commander saves an army, and an
army saves a country”, the phrase “mih (nail)” is actu-
ally the best expression of our industry.

To give an example from our daily life, indispensable
parts of our daily life such as the mobile phone in our
pocket, the automobile we drive, the plane we board,
the kitchen utensils in our home, washing machines,
refrigerators, furniture, ovens, water, natural gas and
oil products, are standing by the fasteners that we
produce. Here, the hardware industry, which is the
building block and unifying element of the industry,
continues its activities in Turkey with 14k of our stake-
holders. According to TUIK’s 2020 data, our stake-
holders also employ 830k people.

What is the economic power created by the
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2020 yil verilerine gére de paydaslarnmiz 830 bin kisiye
de istihdam saglamaktadir.

Hirdavat sektoriiniin yarattigi ekonomik gii¢ nedir?

Tlrkiye'de hirdavat sektorl bagh basina 2021 vyili
verilerine gdre 25 milyar dolarlik bir pazar biytkligtine
sahip. En hizll blylyen is kollarindan biri olan
sektérimiz 2019 yilina 16 milyar dolar, 2020 yilinda
ise 20 milyar dolarlk bir blyUKIUgU iceriyordu. Yani
pandemi ve diger kiresel-bdlgesel krizlere, aksakliklara
ragmen sektérimuz 2 yilda 9 milyar dolarlik bir blytme
gosterdi.

ihracat konusunda hangi ilkeler 6ne gikiyor?

ihracatimiza gelirsek, Uretimin  énemli kismini yurt
disina satiyoruz. 2021 vyl verilerine gére 12 milyar
dolarlik bir ihracatimiz oldu. Cari agia en fazla katki

hardware sector?

The hardware industry in Turkey has a market size of
25 billion dollars according to the data of 2021. Our
industry, which is one of the fastest growing business
lines, included a size of 16 billion dollars in 2019 and
20 billion dollars in 2020. Despite the pandemic and
other global-regional crises and disruptions, our indus-
try has grown by $9 billion in 2 years.

We would like to talk a little bit about HISIAD. How
was HISIAD formed?

We see that hardware has left its mark in almost every
sector. It is 2.5 million rivets and fasteners that bring
together the Eiffel Tower, the symbol of France, which
is one of the most important tourism destinations in
the world and hosts more than 10 million tourists every
year. Again, in a simple way, it is the fasteners that en-
able us to use a car consisting of 1,800 parts and 30
thousand parts. So it's us. Although we have such a
strong structure, we could not make our voices heard,
we could not find solutions to our problems.Although
there were hardware and fasteners that brought the
industry together, we could not come together. We set
out with this idea, and we were instrumental in the es-
tablishment of HISIAD in 2019 with the aim of uniting
our industry under one roof and representing it on all
platforms in line with its own needs and demands.

T SANAYICi VE
LARI DERNEGI

Currently, we continue to work proactively with our
more than 120 members. Apart from fasteners
and parts, HISIAD represents 8 stakeholder sector
groups as hand tools, furniture accessories, welding
and wire group, cutting and abrasive tools, locks
and accessories, chemical products and occupa-
tional safety materials.

https://www.tuyider.org



sadlayan sektérlerden biri olan hirdavat sadece
Onemli istihdam saglayan bir gii¢ olmanin yani sira
katma deger yaratan, kilogram basina verimli olan bir
degerdir. Aimanya, ABD, italya, Fransa, Birlesik Kralllk
gibi guclu teknoloji, sanayi ve ekonomiler ihracatta
blylk basan sagladigimiz Ulkeler. Yine Irak, Rusya,
israil, Misir gibi komsu ve bélge cografyamizda da
6nemli tedarikgi konumundayiz.

Biraz da HISIAD’1 konusmak isteriz. HISIAD nasil
olustu?

Hirdavatin hemen hemen her sektérde iz birak-
tigini gériyoruz. Dinyanin en énemli turizm destin-
asyonlarindan biri olan ve her yil 10 milyondan
fazla turisti agirlayan Fransa’nin semboll Eiffel
Kulesi'ni bir araya getiren 2.5 milyon adetlik pergin
ve baglanti elemanidir. Yine basit bir anlatimla 1.800
adet bdlimden ve 30 bin adet par¢adan olusan
bir otomobili kullanmamizi saglayan yine baglanti
elemanlandr. Yani bizleriz. Bu kadar gugli bir
yapimiz olmasina ragmen sesimizi duyuramazdik,
sorunlarimiza ¢ézim Uretemedik. Sanayiyi bir araya
getiren hirdavat ve baglanti elemanlari olmasina
ragmen bizler bir araya gelemedik. iste bu fikirle yola
clktik ve sektdrimizi tek gati altinda birleserek kendi
ihtiyag ve talepleri dogrultusunda tim platformlarda
temsil edilebilmesi amaci ile 2019 yilinda HISIAD’In
kuruimasina vesile olduk. Su anda 120%i asan
Uyemizle proaktif olarak ¢alismalarmiza devam
ediyoruz. HISIAD, baglanti elemanlan ve pargalar
disinda, el aletleri, mobilya aksesuarlari, kaynak ve tel
grubu, kesici ve asindirici takimlar, kilit ve aksesuarlari,
kimyasal Urdnler ve is glivenligi malzemeleri olarak 8
paydas sektor grubunu temsil ediyor.

Kuruldugumuz glinden bu yana T.C. Ticaret Bakanligi
fthalat Genel MUdurliga, Thracat Genel Mudarligu,
KOSGEB, TiM, DEIK gibi kurumlara gesitli ziyaretler
yaparak sektorimizin ve dernegimizin tanitimini

Since the day we were founded, T.C. We made
various visits to institutions such as the Ministry of
Commerce, Import General Directorate, Export Gen-
eral Directorate, KOSGEB, TiM, DEIK, and provided
information by promoting our industry and our asso-
ciation.We have increased the representative power
of our sector with our activities.

We have always cooperated with institutions and or-
ganizations in both the public and private sectors,
and we will continue to do so. We are working for the
hardware industry to reveal its needs and demands
with its own identity, and we aim to take our coop-
eration to higher levels in order to bring our industry
to a better point.

Can you talk about your 2022 expectations?

After 2021, when the dynamics of the industry are
highly variable and unpredictable, we need to be
cautious in our expectations for 2022. The fact that
our sector has a significant export potential, our
advantage in freight, the fact that large global com-
panies’ purchases are directed to Turkey with the
change in the supply chain, and that our companies
are willing to invest in producible products will be our
advantages for 2022.

Unpredictability in raw material costs and financial

info@tuyider.org

yaparak bilgilendirmelerde bulunduk. Yaptigimiz
faaliyetlerle sektérumuzdn temsiliyet glicund artirdik.
Gerek kamu gerekse 6zel sektdrdeki kurum ve
kuruluglar ile hep is birligi icerisinde olduk, olmaya da
devam edecegiz. Hirdavat sektorinin kendi kimligi
ile ihtiyag ve taleplerini ortaya koymasi igin calisiyoruz
ve sektérimuzi daha iyi noktalara getirebilmek icin is
birliklerimizi daha Ust seviyelere tagimay hedefliyoruz.

2022 beklentilerinizden bahsedebilir misiniz?

Sektorlin  dinamiklerinin - oldukga  degisken ve
ongodrilemez oldugu 2021 yilindan sonra 2022 yili
icin beklentilerimizde temkinli olma ihtiyaci duyuyoruz.
Sektérumizdn ciddi ihracat potansiyelinin olmasi,
naviun konusundaki avantajimiz, tedarik zincirindeki
degisim ile birlikte bUyUk global firmalarn satin
almalarinin Turkiye'ye yonelmesi, Uretilebilir Grinler
icin firmalarmizca yatinma istek duyulmasi 2022 igin
avantajlarimiz olacak.

Ham madde maliyetlerindeki ve finansal piyasalardaki
ongorilmeziik gerek mavi gerekse beyaz yaka
personel ihtiyacinin karsilanamamasi, bu sebeple
Uretimin aksamasi, eneriji krizleri, pahali girdiler, risk
faktorleri arasinda sayilabilir. Yesil Mutabakat bizim
icin risk faktorl de olabilir erken eyleme gecildigi
takdirde avantaj da saglayabilir.

Hirdavat sektdrl  yUksek katma degerli  Uretim
yapan bir sektorddr. Hitap ettigimiz  sanayi
dallan  dUsUndlduginde  sektdérimuzin — stratejik
planlamasinda yer almasi gereken en Onemli
konunun Ar-Ge ve inovasyon oldugunu biliyoruz.
Ornegin Uye firmalarmizdan bazilan yasanan bu
slregte antimikrobiyal Urlnler Urettiler. Bulasma
riski fazla olan ylzeylerden birisi olan kapi kollari igin
geleneksel anahtarl kilit sisteminden kartli, sensorld
sistemlere gegis sagladilar. Bunun gibi tUm alt Grin
gruplarmizda bu gibi degisimlere uyum saglamak

markets, inability to meet the needs of both blue and
white collar personnel, production disruption due to
this reason, energy crises, expensive inputs can be
counted among the risk factors. The Green Deal can
be a risk factor for us, or it can be an advantage
if action is taken early. The hardware industry is a
high value-added industry. Considering the branch-
es of industry we are addressing, we know that the
most important issue that should be included in the
strategic planning of our sector is R&D and innova-
tion. For example, some of our member companies
produced antimicrobial products in this process. For
door handles, which are one of the surfaces with a
high risk of contamination, they transitioned from the
traditional key lock system to card and sensor sys-
tems. We are aware of the fact that we have to adapt
to such changes in all our sub-product groups.

How did the pandemic process affect your un-
derstanding of production?

We know that many companies in our industry have
made new investment decisions after Covid-19. In
particular, foreign demand increased a lot during this
period. Our industry also focuses on domestic pro-
duction. However, we hear that investment decisions
are being reviewed due to the inability to meet the
demand in employment, the variability of costs and
the difficulty of financing.

durumunda oldugumuzun bilincindeyiz.
Pandemi siireci iretim anlayisinizi nasil etkiledi?

Covid-19 sonrasl igin sektdrimizdeki pek ¢ok
firmanin yeni yatinm karar aldigini biliyoruz. Ozeliikle
yurtdigl talep bu dénemde ¢ok artti. Yerli Uretime de
sektorimiz agrrlik veriyor. Ancak gerek istihdamda
yasanan talebin karsilanamamasl durumu gerekse
maliyetlerin - degiskenligi  ve finansman zorlugu
sebebiyle yatirm kararlannin  gdzden gegirildigini
duyuyoruz.

Bu noktada nitelikli is giicl konusunun ¢6zimUunin
de stratejik planlamada yer almasi gerekmektedir.
Daha inovatif Urlinler elde etmemizin yolu bu drtnleri
ortaya c¢karak is glicinU desteklemek ve egitmektir.
Biz HISIAD olarak bu konuda firmalanmizin katkisi
ile intiyag analizi yapip tespit ettigimiz mesleki egitim
ihtiyacina ¢ézim bulmak adina Istanbul Gedik
Universitesi'yle isbirligi  gergeklestirdik ve HISIAD
Akademi Kariyer Platformu’nu kurduk. Universite ve
Sanayi arasinda HISIAD bu platform sayesinde bir
kdpra gérevi gériyor. Bu platformla sektérimuzdeki
bu ihtiyag Universitelerimizin de destegi ile giderilmeye
calisilacak.

TUYIDER faaliyetleri hakkinda dstincelerinizi
alabilir miyiz?

Hirdavat sektori ve Ylzey iglem sektorty, Tork
sanayisi icin ¢cok 6nemli iki paydas. Bu sebeple,
dernek faaliyetlerinizi ilgiyle takip ediyor, Universiteler,
akademisyenler ve diger sektdr temsilcileri ile
gelistirdiginiz is birlikteliklerini dSnemsiyoruz. TUYIDER
Yénetim Kurulu Bagkani Sn. Ibrahim Dogangin
basta olmak Uzere yénetim kurulu ve tim Uyelerinizi
bu basarill calismalarinizdan dolayl tebrik ediyor,
TUYIDERGI'ye yayin hayatinda basarilar diliyoruz.

At this point, the solution of the qualified workforce
issue should also be included in the strategic plan-
ning.The way we achieve more innovative products
is to support and train the workforce by creating
these products. We, as HISIAD, cooperated with
Istanbul Gedik University in order to find a solution
to the vocational training needs we identified by con-
ducting a needs analysis with the contribution of our
companies, and we established the HISIAD Acade-
my Career Platform. Thanks to this platform, HISIAD
acts as a bridge between University and Industry.
With this platform, this need in our sector will be tried
to be met with the support of our universities.

Can we get your thoughts on the activities of the
TUYIDER ?

The hardware sector and the surface treatment
sector are two very important stakeholders for the
Turkish industry. For this reason, we follow your as-
sociation activities with interest, and we care about
the business partnerships you develop with universi-
ties, academicians and other sector representatives.
We congratulate TUYIDER Chairman of the Board
of Directors, Mr. ibrahim Dogangiin, and all your
members, especially the Board of Directors, for this
successful work, and wish TUYIDERGI success in its
publication life.
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Goverment and EU Fundings for SME’s

Dr. Murat GUMUS

End(istri Mihendisi | EUROPA Danismanlik
Industrial Engineer | EUROPA Consulting

Tekno yatinm destedi nedir? Orta ve yUksek teknoloji de cari islem hesabina
katki saglayan Urtnlerin ticarilesmesini saglamak amaciyla, TRL8 - TRL9
seviyesinde ki Ar-Ge projelerinin ticarilesmesi icin verilen bir destektir. Tekno
yatinm destegi, firmalarimiza 6 milyon TL'ye kadar bir avantaj sunmaktadir.
Ylzey islem sektérinde bulunan bir¢ok firmanin orta ylksek ve yUksek
teknoloji alaninda hizmet verdigini distinlrsek, destek 6 milyon TL civarinda
gerceklesecektir.

Bugtin firmalar, geri ddemeli 4.200.000 TL ve geri 6demesiz 1.800.000 TL'ye
kadar tekno yatrim destegdi kapsaminda hibe destedi kullanabimektedir.
Ancak, tekno yatinm destegi kullanabilmek icin bazi kriterler var. Bu kriterlerin
basinda daha 6nce basarill bir Ar-Ge projesini tamamlamis olmak sarti
aranmakta. Bu sebeple, ylzey islem sektdrinde hizmet veren firmalarimizin
bir Ar-Ge inovasyon projesi yapmasi dneriyorum.

Eger basarlyla sonuglanmis bir Ar-Ge projesini tamamlarsaniz, siz de
kolaylikla bir tekno yatinm projesi basvurusu yapabileceksiniz.

Tekno yatinm projelerinde, proje stresi en az 8, en ¢ok 36 ay slrebilmektedir.
Yararlanacagimiz tesvik miktarlar KOSGEB tarafindan belirlenirken yerli mali
belgesi sahibi firmalar, %15 daha fazla hibe desteginden yararlanabilmektedir.
Diger destek programlarinda oldugu gibi, tekno yatrm desteginde de
tesvik orani dusebilmekte; Ar-Ge desteginde %75 olan oran, tekno yatirm

What is techno investment fund? Techno investment fund offers up to 6
million TL of fund. Medium and high technology will also contribute to the
current transaction account and is the fund given for the commercialization
of our R&D projects at TRL8-TRL9 level in order to commercialize the
products. Considering that many companies in the surface treatment
sector serve in the medium high and high technology field, the fund here
is 6 million TL, and up to 1,800,000 TL without reimbursement can use
grant fund within the scope of techno investment fund. We recommend
that our companies in the surface treatment sector make an R&D innovation
project, so that if you complete a successful R&D project, you will be able
to apply for a techno investment project very easily. In techno investment
projects, the project duration can be at least 8 months and maximum 36
months. KOSGEB determines the amounts we will seek and if we have a
domestic property certificate, we will be able to benefit from 15% more grant
fund. As with other funds, the fund rate here decreases slightly, from 75%
in R&D fund to 60% in techno investment fund, and if we have domestic
goods, it increases to 75% with an additional 15%. Machine installation fund,
production line design expenses fund, software expense fund, personnel
expense fund, training consultancy fund and promotional marketing fund are
among the fund we can write in techno investment project. We can also
receive 100% grant fund in personnel expense fund.

Thus, in fact, with a smart strategy, we can develop this prototype with a
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desteginde %60’'a kadar inebilmektedir. Eger yerli mali belgemiz varsa
%15 ilave ile toplam %75’e ¢lkan oran tatmin edici bir seviyededir. Makina
tesisat destegi, Uretim hatti tasanm giderleri destegi, yaziim giderleri destegi,
personel gideri destedi, egitim danismanlk destedi ve tanitim pazarlama
destegi ile tekno yatrnm projesinde yazabilecegimiz desteklerin basinda
gelmektedir. Ayrica, firmalanmiz personel gideri destedi olarak %100
oraninda hibe alabilmektedir. Boylelikle aslinda akilli bir stratejiyle ylzey
isleme sektdrinde temelde basit bir Ar-Ge projesi ile bu prototipi gelistirebilir
ve %75 eger yerli mall belgemiz varsa %90 oraninda bir hibe miktarnyla
KOSGEB'ten Ar-Ge projemizi basariyla yapabilirsek daha sonraki sUregte
yaklasik 6 milyon TL Ust limitte ¢ok kolaylikla seri imalata gegirebilecek bir
destege kavusmus oluyoruz.

Sektdrin en dnemli ihtiyaclarindan biri, kollektif ve daha buyUk birliktelikler
olusturmak, birlikte hareket etmek ve hep birlikte ortak ¢dzimler ortaya
koyabimek. KOSGEB'in bizlere sundugu isbirligi destek programi, bizlere
projelerimiz igin iki farkll model sunuyor. ilk model; isletici kurulus modeli.
Bu model, firmalarin bir araya gelerek yeni bir sermaye sirketi kurmasi ya
da sermaye sirketlerini koruyarak proje bazli ortaklik ile ilgili modelidir. Bu
modeli detayl anlatmak gerekir ise, burada énemli kriterlerin baginda igbirligi
yapacagmiz firmalarin hangi sektérde oldugu ve teknoloji seviyelerini iyi
tespit etmemiz gerekiyor. Faaliyet gdsterdigimiz alan orta yUksek teknoloji

basically simple R&D project in the surface treatment sector, and if we can
successfully make our R&D project from KOSGEB with a grant amount
of 90% if we have a 75% domestic product certificate, we have the fund
that can be transferred to mass production very easily at the upper limit of
approximately 6 million TL in the following process.

One of the most important problems of the sector is to be able to put
forward larger projects together, and to act together at the beginning of the
biggest problems here and to be able to do something together. KOSGEB
implements a cooperation fund program in this regard, there are two types
of models in this fund program, the first is what we call the operating
organization model, which is related to the companies coming together to
form a new capital company or by protecting the capital companies. Now
we need to understand these in more detail, one of the important criteria
here is that we need to understand the sector in which the companies in the
field we will cooperate in and the technology levels are well understood, if the
area in which we operate is medium high technology, at least three SMEs are
required to come together if it is high technology. The amount of fund we can
use is 5 million liras, of which TL 1.500.000 is non-payment 3.500.000 TL
of reimbursement fund. If we are establishing a new capital company with a
large business, that is, a non-SME business, only the applicant can do this
and there are no SME limitations. At the same time, project-based fund can
be provided. Fund per project; medium high is 1 million and high technology
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de ise en az Ui KOBI'nin bir araya gelmeli, eger firmalar yiksek teknoloji
ise en az iki KOBI'nin bir araya gelmesi istenmektedir. Bu tip bir olusumda
kullanabilecegimiz destek miktar, 5 milyon liradir ve bunun 1.5 Milyon TL
6demesiz 3.5 Milyon TLsi geri 6demeli destektir.

Buyik bir isletme yani KOBI olmayan bir igletme ile yeni bir sermaye sirketi
kurulacak ise, basvuru sahibi kurulacak isletme ile gergeklestirebimekte ve
KOBI sinrlamas! bulunmamaktadir. Ayni zamanda proje bazl destekler de
mevcut. Proje basina verilen destekler; orta ylksek de 1 milyon TL, ylksek
teknoloji de ise 2 milyon TL'dr. Yizey islem sektdrinde U¢ veya iki firma
bir araya gelerek yeni bir sermaye sirketi ile basvuru yapmak isterse hangi
konularda destek alabilir, incelenmelidir. Kapasite, verimlilik, Griin gesitliligi ve
kalite artirma amaciyla imalat kapasitesi diisiik olan firmalar bir araya gelerek
daha yUksek teknoloji ile daha verimli ve Urlin gesitliligine dayall bir yeni bir
isbirligi kurabilmektedir. Ortaklik, mUsteri istekleri ve pazarin talebi ile ilgili
olabilir. Ortak tasanm yapmak, ortak bir seyler Uretmek de igbirligi konulari
arasindadrr. Ortak laboratuvar kurmak dahi igbirligi modelleri icerisinde
yapllabilecek konu basliklarindan birisidir. Pazar paylarini artirmak igin ortak
pazarlama ve ortak marka calismalan da bu konulardan birisidir. Onemli
olan sorunun basvuru sahiplerinde ortak olmasi ve ¢6zimUn de ortak olarak
Uretimesidir. Rakamlarin yUksek olmasi ve isbirlidi modelinin de kolay olmasi
sebebiyle son dénemde tercih edilen desteklerin basinda geliyor.

is two million. The main topics on cooperation in the application criteria are
as follows; In other words, if the surface treatment sector wants to apply
with a new capital company by coming together with three companies or
two companies, it is necessary to look at what issues it can get fund in. First
of all, in order to increase the quality of capacity, efficiency, product types,
joint manufacturing, i.e. companies with low capacity can come together
to establish a new cooperation based on higher technology, more efficient,
more product diversity, or the partnership can be related to customer
requests and the demand of the market, so co-designing is also one of the
topics that can be done within cooperation models. Co-marketing and co-
branding to increase their market share is one of these issues. The important
thing is that the problem is common to the applicants and the solution is
produced jointly. Due to the high numbers and the easy cooperation model,
it is one of the preferred funds in recent times.

In this way, we mentioned the fund of KOSGEB that will provide added
competitive advantage to companies in the surface treatment sector, and
now | would like to briefly mention the fund that the European Union has
been focusing on especially recently, primarily the fund of the European
Innovation Council, which is currently open to applicants. The European
Union has been providing fund on certain issues recently, especially under
the title Horizon Europe. The 2020 and 2027 budget for Horizon Europe
is approximately 95 billion euros, which is the budget to be implemented
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Boylelikle KOSGEB desteklerinden ylzey islem sektérindeki firmalara katma
deger sadlayacak rekabet avantaji saglayacak desteklere degindik. Son
dénemde Avrupa Birligi'nin de éncelikli olarak Uzerinde durdugu ve Avrupa
inovasyon Konseyi’ne basvuru igin agk olan destegdine bahsetmek istiyorum.

Avrupa Birligi, o6zellikle “Ufuk Avrupa” basld adi altinda belirfedigi
konularda destekler vermektedir. Ufuk Avrupa’nin tUm Avrupa’da 2020
ve 2027 butgesi yaklasik 95 milyar Euro’dur. Bu but¢e kapsaminda belirli
dénemlerde gagrilara gikilarak, KOBI'lerin veya girisimcilerin desteklenmesi
hedeflenmektedir. Rakamin blylk olmasi sebebiyle, dinyadaki en blyUk Ar-
Ge ve inovasyon temelli destek programi olarak bilinmektedir. Avrupa Birligi
Turkiye Delegasyonu Buytkelgisi Nikolaus Meyer-Landrut, Avrupa Birligi’nin
temel ekseninin rekabetcilik ve yenilikgilik Uzerine oldugunu belirtmistir.
Ufuk Avrupa ve Yesil Mutabakat kapsaminda, haziran ayinin sonuna kadar
basvuru yapilabilirken, programin diger basligina da da 9 Eylil'e kadar
bagvuru yapilabilmektedir.

Yeni kurulan sirketlere ve KOBI'lere pazar yaratmak igin destek verecek
Avrupa Inovasyon Konseyi'nin bu gagrisinda ekonomik iyilesme icin yesil
mutabakat derinlikleri kapsamindaki bitge toplam 496 milyon Euro’dur.
Proje bagliklarinin temelinde iklim degisikligi, temiz enerji ve glvenli enerji,

throughout Europe, within the scope of this budget, calls will be made in
certain periods and it is aimed to fund SMEs or entrepreneurs. Due to the
large number, this is known as the largest R&D and innovation-based fund
program in the world. Nikolaus Meyer-Landrut, ambassador of the European
Union Delegation to Turkey, stated that the main axis of the European
Union is on competitiveness and innovation. Within the scope of the Green
Agreement within the scope of Horizon Europe, the call is currently being
applied until the end of June, and the other title of the program is applied
until September 9th.

In this call of the European Innovation Council, which will fund newly
established companies and SMEs to create a market, the budget under
the green consensus for economic recovery totals EUR 496 million. At the
basis of the project topics are climate change, clean energy and safe energy,
ensuring a circular economy, creating sustainable and intelligent processes
in-house, establishing new systems based on environmentally friendly and
eco-system, and funding R&D projects in reducing zero pollution and toxic
environment. Program budget is an extremely high and it is an important
opportunity for the implementation of these prototypes afterwards the
project can offer a 24-month project and a fund of 2,500,000 euros per SME
can be obtained. You can check the link https://bit.ly/3tSuXsq for application
and details.
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déngusel ekonominin saglanmasi, strdurllebilir ve akilll proseslerin isletme
icerisinde olusturulmasl, ¢evre dostu ve ekosisteme dayall yeni sistemlerin
kurulmasi ve sifir kirlilik ve zehirli gevreye zararl azaltimasi konusunda Ar-Ge
projelerine destek vermektedir. Program bitgesi son derece ylksek olmasi
ve devaminda da bu prototiplerin hayata gegirimesi acisindan énemli bir
firsattr. Firmalar, 24 aylk bir proje sunabilmekte ve KOBI basina 2.500.000
Euro’luk bir destek alinabilmektedir. Basvuru ve detaylar icin “https://bit.
ly/3tSuXsq” linkini inceleyebilirsiniz.

Yiizey islem sektoriinde firmalarnmiza rekabet avantaji saglayacak iki dnemli
destek konusunda bilgileri sizlerle paylasmaya galistm. Pandemi kosullarinin
devam edecegi veya etkisinin kisa vadede hemen ortadan kalkmayacagini
duslnerek, ylzey islem sektdrindeki firmalarin devlet destekleri ve Avrupa
Birligi firsatlanni iyi degerlendirmesi gerektigi inancindayim. Suregelen olan
destekler diginda daha bulyUk projeleri hayata gegirmek igin Ar-Ge ve
inovasyona dayall projeler Uretmek, bu projeler ile nitelikli insan kaynagdina
sahip olmanin ¢ok énemli oldugu dustincesindeyim.

Bdylece firmalarimiz, 8grenen kurum kdiltirine sahip olacak ve gelecekte
daha buUyUk projeler icin insan kaynadi olusturularak rekabet avantaji
saglayacaktir.

Eger 6lgek ekonomisine gegemiyorsak, rekabet avantajindaki maliyetlerimiz
ve rekabet avantajl saglayacak katma degeri yUksek Urlnler Uretmeye
odaklanmamiz gerekmektedir. Bu sebeple, temel destek KOSGEB ve
Avrupa Birligi destek firsatlarini bu yazimizda size aktarmaya cgalistim.
Firmalarnimizin Ar-Ge gibi inovasyona dayall kurum kultirG ve bu kdltdrt
destekleyecek projelere olusturmasi, KOSGEB'den Ar-Ge inovasyon destegi
ve tekno yatrnm destedi gibi avantajlara angaje olmasi, Avrupa Birligi'nin
ufuk Avrupa programlarini veya bunun benzeri Ar-Ge ve inovasyon temelli
bdtdn program gaglarina takip etmesi sektérimuz agisindan ¢ok dnemlidir.
Rakamlarin blytk olmasinin sebebi dinyada da Avrupa Birligi'nde de ve
Ulkemizde de Ar-Genin degerini her gecen gin artik artiginin gériimesidir,
ayni zamanda firmalarin giderlerini azaltmak kaynak verimliligi olusturmak
ve giderlerini azaltmaya yonelik ortak kullanim veya KOSGEB'in igbirligi ve
glcbirligi firsatlar degerlendirmesi gerekmektedir. Boylelikle sektdérimizde

In fact, | tried to convey information about two important funds that will
give companies a competitive advantage in the trading sector. Considering
that pandemic conditions will continue or the impact will not disappear
immediately in the short term, companies in the surface treatment sector
need to make good use of government subsidies and European Union
opportunities, where one of the most important opportunities to implement
larger projects other than classical funds is to produce R&D and innovation-
based projects and develop human resources for them in-house. One of the
most important elements here is to have a learning corporate culture and
to provide a competitive advantage by creating human resources for larger
projects in the future. If we cannot move to the economy of scale, the most
important element in competitive advantage is our costs and we need to
focus on producing high value-added products that will give us a competitive
advantage. For this reason, we tried to convey the most basic fund KOSGEB
and European Union fund opportunities to you in this article. In the future,
the most fundamental element in the vision of our companies is to create
an innovation-based corporate culture such as R&D and apply for projects
in this field so that companies can easily receive R&D innovation fund and
techno investment fund from KOSGEB and then apply to the European
Union’s horizon European programs or all other R&D and innovation-based
program eras. The reason the figures are large is that it is seen that the
value of R&D is increasing day by day in the world, in the European Union
and in our country, at the same time companies need to evaluate common
use or KOSGEB cooperation and cooperation opportunities to reduce their
expenses, to create resource efficiency and reduce their expenses. Thus,
our growth in the market will be faster by providing a competitive advantage
in our sector.

The high numbers and fund rates allow SMEs to implement larger projects

in this field with lower budgets financially. In particular, R&D projects can
receive a minimum grant fund of 75% and a maximum of 90%, and the
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rekabet avantajl saglayarak pazarda blylUmemiz daha hizli olacaktr.

Rakamlarin ve destek oranlarin yilksek olmasi KOBI'lerin bu alanda finansal
anlamda daha dusuk butcelerle daha buyUk projeleri hayata gegirmelerine
imkan tanimaktadir.Ozellikle Ar-Ge projeleri minimum %75 maksimum %90
oraninda hibe destegi alabimekte, firma daha disUk sermaye kullanarak
blylk projeleri hayata gegirebilmektedir. Onemli olan KOSGEB ve Avrupa
Birligi'nde de bu projelerin temel ekseni olan sektdrde yaratacak etkiyi
saglamak, Ar-Ge’nin ve inovasyonun musterimize ve sektdrimUze ne gibi
katkilar sunacagini iyi analiz etmek gerekmektedir. Daha glzel ve daha
basarill projeleri hayata gegirebiimek, sonucta hi¢ hibe kullanmamis ve hig
desteklerden yararlanmamis yUzey isleme sektoriindeki firmalar veya daha
once bu deneyime sahip olan firmalarin stratejilerini degistirerek bu yone
yonelmeleri ve bu alanda yeni yatinmlar yeni projeler Uretmelerini kendilerine
temel eksen olarak segmelidirler. Boylelikle kisa vadede hizll bir rekabet
avantajl ve blylme saglayacaklar ve pazarda daha iyi konumlara gelerek
kiglk olcekliden orta boy veya blylk boy isletmeye ydnelme konusunda
blyUk bir adim atmig olacaklardir.

company can implement large projects using lower capital. The important
thing is to ensure the impact of these projects in the sector, which is the main
axis of these projects in KOSGEB and the European Union, and to analyze
well what contributions R&D and innovation will make to our customers and
sector. In order to implement more beautiful and more successful projects,
companies in the surface treatment sector that have never used grants and
have never benefited from fund, or companies that have previously had this
experience, should change their strategies and choose to produce new
projects in this field as the basis for them. In this way, they will provide a rapid
competitive advantage and growth in the short term and will take a big step
towards small-scale medium or large business by becoming better positions
in the market.
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Lazer kaplama yontemi ile boiler
kazanlarinin omrunu uzatin.

Laser cladding method extends boiler tube life

Utm - Laser Cladding ile Esanjor Ve Boiler Boru Kaplamalari

imlar sayesinde yiiksek sicaklik korozyon dayanimi,

n sonra egme-biikme ile plastik sekil verme imkan,

ag sayesinde Isi bariyeri olusturmayan kaplama yapisi,

irdisi ile boru-duvar sekillerini bozmadan kaplama yapma imkani,
ding ile ince kaplamalarla daha uzun ©6mdur elde etme imkani.

+ High temperature corrosion and oxidation resistance thanks to super alloys,

» Feasible to bend after coating,

+ Without heat transfer barrier between part and coating due to metallurgical bond,
» Low heat input coating without distortion at pipes and walls,

» Longer life expectancy with thin coatings via laser cladding.
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'E-Coat Prosesleri icin En Verimli ve Giivenilir

Elektro Diyaliz Membranlar

Alting membraninin tasarimsal &zellikleri Uriinin uzun 8mdirli
olmasini saglamaktadir. 10 yagin (izerinde birgok kurulum mevcuttur.
1998’den beri en biiyiik otomotiv ve otomotiv yan sanayi
(Ureticilerinde Alting EDCORE membranlar kullaniimaktadir.
Cozumlerimiz her bir kataforez tankina ozel olarak uygulanir, son
kullaniciyla gelistirilir ve garanti kapsamindadir.
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SANAYIDE DIJITAL DONUSUM

(ENDUSTRI 4.0) & TOPLUM 5.0

The Digital Transformation
(Industry 4.0) & Society 5.0

Dr. Hiiseyin HALICI

HALICI GROUP CEO

Toplum 5.0 Akademi Kurucu Baskani - ENOSAD 6. ve 7. Dénem Baskani
Society 5.0 Academy Founding President - ENOSAD President for the 6th & 7th Terms

2008 Dunya krizinden sonra gundeme
gelen yeni sanayi devrimi yani Endustri
4.0 ya da sanayide dijital déntstm olarak
adlandirlan konsept, hentiz tam anlamiyla
uygulanamamasina karsin sadece endustri
alannda da kalmaypp tUm alanlara
etkisini yayarak etkisini yogun bir sekilde
hissettirmektedir. ~ Dijital dontstm, ileri
otomasyon sistemleri, robotlasma, yapay
zeka v.b. gibi konularin son derece yogun
konusulup uygulanmaya baslandigini séyle-
yebiliriz ama bekledigimiz bir hizda oldugunu
maalesef sdyleyemeyiz. Clnkl konsept
gercekten bir devrim niteliginde ama
uygulamaya gegmesi  konusuldugundan
daha da zaman alacak ve zor bir konsept

Although the concept of the new industrial
revolution, in other words the Industry 4.0
or the digital transformation, has not been
applied to the fullest extent after becoming
a current issue since 2008 World Cirisis, it
has not only affected the field of industry but
also greatly and undeniably influenced all of
the other fields. We can say that the digital
transformation, advanced  automation
systems, robotics, artificial intelligence etc.
subjects are very frequently talked about
and they are finding various application
fields but unfortunately this progress is
not happening at the expected speed.
Although the concept is really revolutionary,
it is a much more difficult concept than it
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oldugu goérulmustlr. Acikcasi hala emek,
yogun bir Ulke olmamiza karsin, ne olursa
olsun Dijtallesme ve Endustri 4.0 gecis
oncelikli olmalidi. Gunkld aksi durumda
zaten énUmuUzdeki bir kag yil icerisinde geri
kalmis olacagiz.

Peki Sanayide Dijital DdnGisim gibi sadece
Ulkemizde degil tim dunyada da yeni
ve henlz tam olarak uygulanmamis bir
konsepti nasil uygulamallyiz ya da Sanayide
Dijital  DénUsum  stirecinde  yaplimamasi
gereken yanliglar, yanlis yatrimlar konusunda
dikkat edilmesi gerekenler neler olmalidir?
Dogru bir Sanayide Dijtal Ddéntsim
slUreci yasayabilmemiz igin bu sorulara

seems and it will definitely require longer
time to put into practice. Frankly speaking,
although we are still a labor-intensive
country, the Digitalization and Industry
4.0 Transformation must be our priority.
Otherwise we will already be years behind
other countries.

So, how should we apply this concept of
Digital Industrial Transformation which is
new and not fully realized not only in our
country but also throughout the world? Or
what are the mistakes and misinvestments
to become aware of, in scope of the Digital
Industrial Transformation? We must have
clear answers to such questions to be able

cevaplarmiz net olmalidir. Bunun icin gerek
Ulke gerek ise firma bazinda bir Sanayide
Dijital Dontstim yol haritasinin hazirlanmasi
ve bu haritada kisa ve uzun vadeli adimlarin
¢ok net olarak belilenmesi gereklidir.

Uke olarak Sanayide Dijital Dénlsim
(EndUstri 4.0)  yol haritasini  belirleyip
gegmek, dogru bir ¢dzUm olusturmak
icin  kamu, 06zel sektdr, egitim sistemi
(Universiteler) ve STK'larin bir araya gelerek
¢6zUm olusturmalari gerekmektedir. ClnkU
dijitallesme ve EndUstri 4.0'n temelinde
insan vardrr. Fiziksel calismadan zihinsel
calismaya gecerken kamunun, STK’larn,
Ozel sektorin  ve egitim  sistemimizin

to experience the correct Digital Industrial
Transformation process. In order to achieve
this, the Digital Industrial Transformation
roadmap must be prepared on the basis of
companies and our country, including very
clear short-term and long-term steps.

The public sector, the private sector, the
education system (universities) and the
NGOs must come together to create the
best solution to determine and apply the
Digital Industrial Transformation (Industry
4.0) road map. Because the people are
the real foundation of the digitalization and
Industry 4.0. There must be a strategy
and practices that are going to be jointly

https://www.tuyider.org



ortaklasa ve ayni anda bastan sona
yUrUtecekleri bir strateji ve icraat olmalidr.

Bu yol haritasi belirlenirken en dnemliamagta
Sanayide Dijital DonUsUmG (EndUstri 4.0 1)
sadece kullanan degil, mutlaka Ureten ve
gelistiren bir Ulke olmamiz hedeflenmelidir.
Gerek kamu gerek ise firma dulzeyinde
olmak Uzere bu yol haritasinda asagidaki
adimlara dikkat ediimeli ve belirtilen yanlislar
da yapilmamalidir;

e Sanayide Dijital Dondsim (EndUstri
4.0) konsepti bundan &nceki sanayi
devrimlerinde oldugu gibi bizim haberimiz
olmadidl, baslangicinda veya icerisinde

managed by the public sector, the NGOs,
the private sector and our education system
since the beginning until the end while
transitioning from the physical works to the
mental works.

When determining this roadmap, the most
significant goal must not be only to use the
Digital Industrial Transformation (Industry 4.0)
but also to become a country that produces
and develops. The belowmentioned points
should be taken into account in scope of
this roadmap at public and corporate level
to avoid the stated mistakes:

e Unlike the previous industrial revolutions,
the concept of the Digital Industrial

info@tuyider.org

6nemli bir oyuncu olarak bulunamadigmiz
bir sanayi devrimi degildir. DUnya ile ayni
zamanda bu konu ele alnmakta oldugu
icin kaybedilen higbir sey hentz olmayip,
kesinlikle geride kaldik psikolojisine gerek
Ulke gerek firma dizeyinde girilmemelidir.

e PBakanlk tarafindan Sanayide Dijital
Doénltsum (Endustri 4.0) uyumlu makineler
yani Katma degeri yUksek Makine tiplerinin
belirlenerek bu makinelerin - imalatlarinin
desteklenmesi gerekmektedir. lleri teknoloji
Urln imalati / ihracati yapan sirketlere
6zel primli kur, faizsiz kredi gibi somut,
aninda  faydalanilabilecek  uygulamalar
gelistirimelidir. Higbir sekilde katma degeri

Transformation (Industry 4.0) is not about an
industrial revolution that we are not aware
of or in scope of which we can not exist as
important players since the beginning. This
subject is being discussed about at the
same time throughout the world, therefore
nothing has been lost, and our country or
the companies should absolutely avoid the
psychology of being already too late.

e The types of the machines which are
in compliance with the Digital Industrial
Transformation (Industry 4.0) in other
words the machinery with high added value
should be determined and the production
of such machinery should be supported

olmayan Sanayide Dijital DonUsUm (Endustri
4.0) uyumlu olmayan makinelerin imalatlari
desteklenmemelidir.

e Firmalanmiz ge¢ kaldim, rekabet ede-
meyecegim duUsUncesiyle Sanayide Dijital
Dénlsum (Endustri 4.0) adi altinda yanlis
ve uygun olmayan vyatrmlan kesinlikle
yapmamalidir. GUnkd hentiz tam anlamiyla
Sanayide Dijital DonUsUm (Endustri 4.0)
¢6zUmU olusmus bir sistem yoktur. Bu
konuda Sanayide Dijital Dontstim (EndUstri
4.0) uygulamalan ile ilgili danigmanlik
ve ¢OzUm sunduklarni iddia eden Kisi
ve sirketlere dikkat etmelidirler. Cunku
beklentilerini  karsilama konusunda hayal

by the Ministry. New practices should be
developed for the companies that import/
export advanced technological products
such as interest free loans, rates with special
premium etc. which can provide instant and
concrete benefits. The production of the
machines which are not in compliance with
the Digital Industrial Transformation (Industry
4.0) without any added value should not be
supported.

e Our companies should absolutely not act
with the feeling of being too late to compete,
and not make misinvestments that are not
in compliance with the Digital Industrial
Transformation (Industry 4.0) although they
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kirkligina ugrayabilirler.

e Bir baska detay ise, Sanayide Dijital
Dénlsum (Endistri 4.0) strecinde hentiz
hazir bir g6zUm olmadidr gibi, her tesisin her
sektdriin kendine 6zgu &zellikleri ile orantili
olarak kendine 6zgl bir ¢c6zUmU olacaktir.
Dolayisiyla iyi bir analiz ile her bir fabrika igin
Sanayide Dijital Déntstim (Endustri 4.0) a
gecis icin durum tespiti yapildiktan sonra
buna uygun ¢6zUm olusturulmalidir. Aksi
halde hazir bir Sanayide Dijital Dontstim
(Endistri 4.0) ¢6zUm olmadigindan iyi
bir analiz yaplmadan alinacak ¢&zUm
kesinlikle istenilen bir Sanayide Dijital
DonUsUmM (Endustri 4.0) ¢6zUmU ve yatinmi
olmayacakitir.

e Sanayide Dijital Déntsim (EndUstri
4.0) ¢b6zUmU talep edildiginde, istenilen
¢ozimin asagdidaki U¢ grupta belirtilen
bilesenlerin tamaminin saglanmasi durum-
unda dogru ¢6zUmUn elde edilecegi gdz
ardi edilmemelidir.

* Mekanik & Robot
e Elektrik & Otomasyon
* Bilisim & Iletisim & Yapay Zeka

are promoted under the name of the Digital
Industrial  Transformation (Industry 4.0).
Because currently, there is no system with
a complete Digital Industrial Transformation
(Industry 4.0) solution. They should be
careful with the person(s) and companies
who clam to be offering solutions or
consultancy regarding the Digital Industrial
Transformation (Industry 4.0) applications.
Because they may get disappointed when
their expectations are not fulfilled.

* Moreover, although there is no readily
available solutions in scope of the Digital
Industrial  Transformation (Industry 4.0),
each facility and each sector will have
solutions peculiar to their properties.
Therefore  suitable solutions  will  be
necessary to be created after determining
the status for transiton to the Digital
Industrial  Transformation (Industry 4.0)
for each factory after a good analysis.
Otherwise, as there is no readily available
Digital Industrial Transformation (Industry
4.0) solution, the solution that is going to
be adapted without a good analysis will not
be a real Digital Industrial Transformation
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Bu bilesenlerden birinin  eksik olmasi
ve / veya birbiri ile tam uyumlu olarak
calismamasl durumunda dogru ¢odzUmdn
olmadidr bilinmelidir. Yukandaki bilesenleri
dikkate aldigmizda, Sanayide Dijital
Doéntstim  (EndUstri 4.0) akill - sistemleri,
yapay zeka uygulamalaryla destekleyerek
bir otonomi sistemi olarak gorebiliriz.

Sanayide dijital dénUsUm  konseptine
baktigimizda &zellikle yapay zeka temelinde
bilisim ve iletisim bilesenlerinin gok énemli
rolleri  olmakla beraber, uygulamada
gergeklestirmek icin endUstriyel otomasyon
olmadan  gerceklestirmenin  mUmkin
olmadigr gértlmustur. Cunku bilisim, iletisim
ile mekanik sistemler daha &nce elektrik,

(Industry 4.0) solution and investment.

e |t should be noted that, when a Digital
Industrial  Transformation (Industry  4.0)
solution is demanded, the correct solution
can only be obtained when all of the
belowmentioned elements in the three
groups are provided.

® Mechanical & Robot

e Electrical & Automation

e Informatics & Communication & Artificial
Intelligence

If any of these components is missing

otomasyon olmadan hi¢ bir araya direkt
olarak gelmemis bilesenlerdi. Birbirlerine
baglanmalar icin arada elektrik otomasyon
sistemlerine ihtiya¢c duyulmaktadir. Dola-
yislyla dijital  déndsUm icin  otomasyon
sektdrinin olmazsa olmaz Gnemi ortaya
gkmigti. Bu da bizim sektdrimuUzdn
Sanayide Dijital DénUsUm icin gerekliligini
tUm kamu, ©zel kurum ve kuruluslarda
olusturmustur.

Ozeliikle bilisim, otomasyon ve robotik gibi
teknolojk  altyapmiz  dikkate alindiginda
belli dlgllerde Turkiye’nin  Sanayide Dijital
Donlstime (Endistri 4.0) gegmeye hazir
oldugunu sdyleyebiliriz. Gegis esnasinda

and/or if they do not interoperate in
harmony, you must know that the solution
is not the one you seek. When we
take the abovementioned elements into
account, we can see the Digital Industrial
Transformation (Industry 4.0) smart systems
as autonomous systems supported by the
artificial intelligence applications.

When we examine
the digital
can be understood that although the
communication and informatics play very
significant roles in terms of especially the
artificial intelligence, it will not be possible

the concept of
industrial  transformation, it
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teknolojik bilgi  birikimi, nitelikli is  gucu
ve finansal yapllan dikkate aldigmizda
eksikliklerimiz  olmakla beraber, yapila-
mayacak bir durum degildir. Sanayide Dijital
DonUsUm (Endustri 4.0)'a gegiste, basarili
sonuclar elde etmemiz igin de tim paydaslar
olarak (kamu, 6zel sektdr, egitim sistemi
(Gniversiteler) ve STK’lar) mutlaka planlama,
organizasyon ve isbirligi gelistirmeliyiz.

Ekonomimizi olusturan firmalarin  blytk
coguniugu KOBI statiisiinde olmasindan
dolayr KOBFP'ler igin &zel bir yaklagima
ihtiyacimiz - vardir.  Kritk  6nem  taslyan
KOBI'ler igin Sanayide Dijital Déniistime
(Endistri  4.0)a gegiglerini  kolaylastirici

to put into practice without the industrial
automation. Because the informational,
communicational and mechanical systems
had never come together without electric
and automation before. The electrical
automation systems are required for them
to interconnect. Therefore the indispensable
significance of the automation sector is
revealed for the digital transformation.
Consequently this turns our sector into a
requirement for all of our public and private
sector institutions and organizations in
terms of the digital industrial transformation.
Considering our technological infrastructure
in the fields of informatics, automation
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dizenleme, tesvik ve stratejiler olusturarak
ilerlemek zorundayiz. Cuinkl Sanayide
Dijital D6nUsUM’Un (Endustri 4.0)’a dogru
uygulanmasi  ve uygulanirken  kaynak
yaratimasi noktasinda KOB!’lerimizin kesin-
likle yardma ihtiyaclan vardi. Bu destek
maddi ve mental olarak devlet tarafindan
saglanmalidr.

is diinyasinda ve 6zellikle otomasyon, robot,
makine ve endUstride basari olmakigin elbette
basta sistemli galisma ve Ar-Ge yapmak
gelmektedir. Ancak artik ginimuizde bu
Ozelliklerin - yaninda, maksimum  igbirligi,
paylasim ve surdUrdlebilir olma stratejilerini
de eklemek zorundayiz. Bunlarin yaninda
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and robotics, it can be said that Turkey
is partly ready for the transition to the
Digital Industrial Transformation (Industry
4.0). Although there are inadequacies for
transition in scope of the technological
knowledge accumulation, the qualified work
force and the financial structures, it is not
impossible to achieve. In order to achieve
successful results during our transition of
Digital Industrial Transformation (Industry
4.0), all stakeholders (public, private sector,
educational system (universities) and NGOs)
should come together to develop our plan,
organization and cooperation.

sirket birlesmeleri de gok ama ¢ok 6nemli
bir olgudur. GUnkl sermaye, bilgi birikimi ve
tecrlbelerin birlestirilerek ¢cok daha hizl ve
global adimlar atilabilir. Sadece Turkiye degil
tUm dinya pazarlan hedeflenerek stratejiler
gelistiiimesi daha hizl ve dogru sonuclar
alnmasini  saglayacaktir. Bu kapsamda
devlet tarafindan makine ve otomasyon
birlesmelerini  destekleyici adimlar  atil-
malidir. Yurt disinda bu tarz is birlikleri ile
basan saglanmaktadr. Ozetle ortaklk ve
paylasma kdltirtine tesvik edici yaklagimlar
gerekmektedir.

Yukanda bahsedildigi Uzere, teknolojik
gelismelerin yasantimizi derinden  etkiledigi
bir dénemden gecerken, Endustri 4.0,
Yapay Zeka, Dijtal Déntsim ve benzeri
teknoloji igerikli kavramlardan s6z edilirken,
temelinde insan olmayan bir Dijital Yapinin
eksik kalacagini artk gérmekteyiz.

iste bu noktadan hareketle 2016 yilinda
Japonya ilk kez Toplum 5.0 adini verdigi,
insan merkezli  Yeni Toplumsal Yapi
Kavramini ileri strdt. Toplum 5.0 diger bir
adiyla “Sutper Akilll Toplum”; Siber Dinya adi
verilen Dijital (Sanal) Dinya ile Fiziksel Alan

As most of the companies that constitute
our economy are SMEs, we need a
special approach for them. The SMEs
have critical importance and we have
to advance by arranging the facilitating
regulations, incentives and strategies to
make their transition to the Digital Industrial
Transformation  (Industry  4.0)  easier.
Because our SMEs will definitely need help
in correct application as well as in creating
the required resources for the application
of the Digital Industrial Transformation
(Industry 4.0). This material and mental
support should be provided by the state.

The systematic work as well as R&D are
of course required to be successful in
the business life, especially in the fields
of automation, robotics, machinery and
industry. But today we have to reinforce
them by adding the strategies to achieve
the maximum cooperation, shareability
and sustainability. Moreover, mergers are
extremely important phenomena. Because
quicker and global steps can be taken by
combining the capital, knowledge and
experiences. Faster and more correct
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olarak nitelendirilen yasadigimiz dtnyanin
en ylUksek seviyede entegre oldugu yeni
toplum anlayisidir. GUnkd insan faktorini
icine katmadi@imiz bir sistem, ginimuz
ve vyakin gelecekte Kkesinlikle sonug
vermeyecek bir ¢ozUm arayisi olacaktr.

Hatta Yapay Zeka gibi édnemli bir olgunun
bile tek bagsina sonu¢ vermeyecegdini
rahatlikla belirtebiliriz. Cunkl  fiziksel ve
siradan yaplilacak igleri Yapay Zeka temelli
dijitallesme ile ¢ozebilirken, 6teki taraftan

results can be obtained by developing
strategies by targeting not only Turkey but
also the global markets. In this scope, the
state should take steps to support the
mergers in the fields of machinery and
automation. Such cooperations are used
to ensure achievements in the foreign
countries. To summarize, the approaches
that encourage the culture of partnership
and sharing are required.

As explained above, while we are passing
through a period in scope of which our lives
are deeply affected by the technological
developments and various notions with
technological contents such as Industry 4.0,
Artificial Intelligence, Digital Transformation
etc. are frequently mentioned, we can now
see that a Digital Structure without people
will never be complete.

At this point, Japan put forward the human-
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sofistike ve insancil igleri de insanlarin
zihinsel is guclne gunimuz kosullarinda
hala intiyacimiz vardir.

Son olarak gerek jeopolitik konumumuz,
gerek geng ve dinamik nifusumuzun
avantajini kullanarak, Ulke olarak Sanayide
Dijital DonUstm anlayisina yatinm yaparak,
sadece kullanan degil 6zellikle uygulayan
ve gelistiren bir Ulke olma hedefinden hic
bir sekilde vazgegcmemeliyiz. Bu noktadan
hareketle Toplum 5.0 Akademi ise; sanayii

centered New Social Structure concept
in 2016, which is also called Society 5.0.
Society 5.0, in other words the “Super-
Smart Society” is the understanding of the
new society in scope of which the digital
(virtual - cyber world) and the physical area
(world) are integrated at the highest level.
Because a system into which we do not
add the people would be the pursuit of a
solution that will not provide us with results
even in the near future.

We can easily say that not even a significant
phenomenon like Artificial Intelligence would
give results on its own. Because the physical
and ordinary works can be solved through
digitalization based on Atrtificial Intelligence,
but the sophisticated and humane works
stil need the mental work force of the
people under today’s conditions.

Lastly, we should use the advantages of our

basta olmak Uzere tim  sektdrlerin,
calisanlann, genglerin, dgrencilerin, genel
olarak toplumun dijital dénistime (Toplum
5.0 Kavramina) entegre olmalarina katki
saglamak amaci ile topluma deger katma
vizyonu ile kuruimustur.

Hepimiz, Dijital Déndstim & insan Is birligi
ortak paydasinda kisaca Toplum 5.0
yaklasimda bulusarak yeni bir gelecek
kurmaliyiz.

geopolitical position as well as our young &
dynamic population and make investment
into the understanding of Digital Industrial
Transformation as a country and never give
up on our goal of becoming a country that
not only uses but also applies and develops.

Society 5.0 Academy has been founded
in the light of this information to make
contributions in the integration of all sectors
mainly including the Industry in addition to
the employees, young people, students
and general society during the process of
the digital transformation (the concept of
Society 5.0) by creating added value for our

society.

We have to shape a new future together, by
meeting on the common ground of Digital
Transformation & People’s Cooperation, in
other words the approach of Society 5.0.

https://www.tuyider.org
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Ur-Ge Programi

Dr. Alper ALTAN

Navi Danigmanlk
Navi Consulting Company

Uluslararasi Rekabetciligin Gelistiriimesinin kisaltmasi olan Ur-
Ge, 2010 yilinda Ticaret Bakanligi tarafindan yrdrlige giren
faydall bir destek mekanizmasidi. Program ile ayni deger
zincirinde yer alan, birbiriyle ticari iliski ve cografi yakinlk
icinde olan sirketlerin uluslararasi rekabet amaciyla birlikte
dizenledikleri faaliyetlerin - kimelenme anlayisi  temelinde
planlanmasi, organizasyonu ile koordine edimesine yonelik
faaliyetlerin desteklenmesi amaglanmaktadir. Ur-Ge kiimelenme
yaklasimini esas alan ve firmalann ortak ihtiyaclan gergevesinde
sekillenen bir programdir.

Bolgelerin refah seviyelerini yUkseltmeleri, o bdlgeye 6zgu
sektdrlerin rekabetcilik diizeylerinin artmasina bagldir. Bilginin
cok hizll bir sekilde yayildidi, rekabet edebimek i¢in degisimin
ve yeniliklerle buUtUnlesmenin artik yadsinamaz bir gergek
oldugu giinimuzde, firmalarin birbirleri ile olan iletisimi ve ortak
is yapma kultdrt bir zorunluluk olarak ortaya ¢ikmaktadir. Bu
dogrultuda, agr rekabet kosullarna karsi muicadele etme
zorlugunun farkina varmalar ile birlikte firmalarin sektorel is
birliklerine gitme ¢abalarinin arttigi gértimektedir. Bu baglamda,
kiimelenme kavrami daha ¢ok telaffuz ediimeye baglamis ve
ekonomik sUrdUrdlebilirligi saglayabilmek icin tesvik edilen
6nemli bir unsur haline gelmigtir.

Ticaret Bakanld@ da kimelenme yaklasimi ile kurgulanan
Ur-Ge Destek Mekanizmasi ile yerel dinamiklerin harekete
gecirimesine olanak saglayarak is birligi kuruluglarinin
Onderliginde ihracat seferberligi  baglatmayr amaglamistir.
Bu destek kapsaminda firmalarin ¢ati kurulus dnderliginde
bir araya gelerek; ortak ihtiya¢ analizi, ortak 6grenme (egitim
ve danismanlik), ortak pazarlama (tanitm, marka, ticaret
heyeti, eslestirme) gibi ihracata yonelik eylem ve faaliyetleri
desteklenmektedir.

Asagidaki tabloda destek icerikleri ve limitleri gosteriimektedir.

Ur-Ge Program

Ur-Ge, an acronym for Improving International Competitiveness, is a useful
support mechanism enacted by the Ministry of Commerce in 2010. With the
program, it is aimed to support the activities for the planning of the activities
organized together with the aim of international competition by companies
in the same value chain, which are in commercial relations and geographical
proximity with each other, on the basis of a clustering approach, and
coordination with their organization. Ur-Ge is a program based on the
clustering approach and shaped around the common needs of companies.

With the program, it is aimed to support the activities organized by companies
in the same value chain, which are in commercial relations and geographical
proximity with each other, for the purpose of international competition. Ur-
Ge is a program based on the clustering approach and shaped around the
common needs of companies. Raising the development levels of the regions
depends on the increase in the competitiveness of the sectors specific to
that region. In today’s world, where information spreads very rapidly and
integration with innovations and change in order to compete is an undeniable
reality, the communication between companies and the culture of doing
business together emerge as a necessity. In this direction, it is seen that the
efforts of companies to engage in sectoral collaborations have increased
with the awareness of the difficulty of struggling against heavy competition
conditions. In this context, the concept of clustering has become more
pronounced and has become an important element that is encouraged to
ensure economic sustainability.

The Ministry of Commerce also aimed to initiate export mobilization under
the leadership of cooperation organizations by enabling local dynamics to
be activated with the Ur-Ge Support Mechanism, which was designed with
a clustering approach. Within the scope of this support, companies came
together under the leadership of the umbrella organization; Export-oriented
actions and activities such as joint needs analysis, joint learning (training and
consultancy), joint marketing (promotion, brand, trade delegation, matching)
are supported.

The table below shows the support contents and limits. In addition to

ihtiyac Analizi Egitim Danismanlik Tanitim Yurt Dig1 Pazarlama Alim Heyeti istihdam
Need Analysis Training Consultancy Promotion Marketing Procurement Committee Employment
Destek Orani
%75 %75 %75 %75 %75
Support Rate

(Etkinlik Basina) (Etkinlik Basina)

Destek Limiti Emsal Personel
o 400.000 $ 150.000 $ 100.000 $ )
Support Limit o o Equivalent Staff
(per activity) (per activity)
Faaliyet Limiti Proje Baslangicinda 36 ay boyunca 10 kez 10 kez 2 personel
Activity Limit At the beginning During 36 months 10 times 10 times 2 people
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Foreign Trade, E-commerce, Branding, Innovation, Institutionalization,
Quiality and Efficiency, service purchases for sector-specific technical
requirements can also be made in training and consultancy service
procurement.

Within the scope of overseas marketing activities, Common market
researches, Institution visits, Fair visits, B2B-Twinning activities,
Cluster promotion activities can be carried out. Transportation
expenses, accommodation expenses, translation expenses, rental
expenses of the places where meetings are held, visual and written
promotion expenses, public relations service expenses, fair entrance
fees, transportation expenses of the products to be exhibited are
within the scope of the support.

Foreign importing companies, institutions and organizations,
members of the press can be invited to Turkey to conduct bilateral
business meetings, visit facilities, visit professional organizations by
purchasing committee activities. In order to ensure the organization
and coordination of the programs carried out within the scope of the
project, the employment of 2 personnel is supported.

Currently, approximately 200 Ur-Ge projects are ongoing and
approximately 4000 companies from various sectors benefit from
these supports.

Egitim ve danismanlik hizmet almlarinda Dig Ticaret, E-ticaret, Marka-
lasma, iInovasyon, Kurumsallasma, Kalite ve Verimiilik ile birlikte sektére
6zgu teknik gereksinimlere yonelik hizmet alimlan da yapilabilmektedir.

Yurt digi pazarlama faaliyeti kapsaminda ortak pazar aragtirmalari,
kurum ziyaretleri, fuar ziyaretleri, B2B- eglestirme faaliyetleri, kime
tanitim faaliyetleri yapilabilmektedir. Ulasim giderleri, konaklama
giderleri, tercimanlik giderleri, toplanti ve ikili gérismelerin yapildig
yerlerin kiralama giderleri, gorsel ve yazili tanitm giderleri, halkla
iliskiler hizmeti gideri, fuar giris Ucretleri, sergilenecek trtnlerin nakliye
giderleri destek kapsamindadir.

Alim heyetleri kapsaminda yurt disinda yerlesik ithalatgi firmalarin,
kurum ve kuruluslarin, basin mensuplarinin TUrkiye’ye davet edilerek
ikili is gérismeleri gerceklestirmeleri, tesis ziyaretleri, meslek kurulugu
ziyaretleri yapilabilmektedir.

Proje kapsaminda yUrGtllen programlarin  organizasyonunun ve
koordinasyonunun saglanmasi amaciyla, is birligi kurulusu bunye-
sinde 2 personelin istihdam edilmesi desteklenmektedir.

Halihazirda yaklagik 200 Ur-Ge projesi devam etmekte ve cesitli
sektorlerden yaklasik 4000 firma bu desteklerden faydalanmaktadir.

Yiizey isleme sektoriinde yeni bir soluk!

ETOYI

‘de yerinizi alin.

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

info@tuyider.org
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Kaplama Tesislerinin Vazgecilmezi Saf Su
Uretim Tesislerinde Cevreci Uygulamalar

Environmentally friendly practises in pure water manufacturing

facilities which are indispensable for coating plants

Zeynep GUNGORDU

Gida Miihendisi | Food Engineer
Selzey Kimya Turizm insaat Med. San. ve Tic. Ltd. Sti.

En saglikli ve yUksek verimli calisacak tesis dizayni icin dncelikle birkag
konuya aciklk getirmek gerekir. Tesislerin dizaynnin en basinda
bilinmesi gereken kisim hangi karakterdeki suyun hangi mertebeye
kadar hangi kapasite ile artlacagidir. Buna gore farkll teknolojiler ile
saflastinimis su Uretmek mUmkudndlr. GinUmuzde bilinen en gevreci
yontem ise membran teknolojileri ile saf su tretimesidir. Bu yazimizda
ilgili konun detaylarina deginilecektir.

Ham su karakterinin belirlenmesi

Membran segilirken dikkat ediimesi gereken birka¢c énemli husus
asagida maddelenmigtir:

Ham su kaynagi (kuyu, sebeke, deniz, atik su vs): Ham su
kaynagna gére artimi saglayacak membran tipi belilenmelidir.
Ornegin sebeke suyu gibi disik tuzluluk igeren sularda disik
basingla ¢alisan membran tipi, atik sularda yikanmaya ve kosullara
direncli “ low fouling” membran tipi secilebilir.

Ham su bulaniklik, askida kati madde, renk, partikiil boyutu
ve SDI degeri: Su kaynagindaki yUksek fiziksel kirlilik membranlarin
gdrevini yapamadan kirlilik ile bloke olmasina sebep olacaktr, bu
skintinin dnine gegmek icin mutlaka uygun bir filtrasyon yontemi
secilmelidir.

Fiziksel kirlilik tirt, boyutu ve yogunluguna gdre en uygun giderimi
saglayacak filtrasyon yéntemi belirlenmelidir. Ornegin sudaki partikuil
yogunlugu dustk ise (1 mikronun da altinda ise) standart mekanik
filtreler veya kum filtreler yerine mikrofiltre veya ultrafiltre ¢éztmleri
secilmelidir.

Kirlilik dagilimi 50 micron — 100 micron mertebesinde olan kirlilikler
icin ise kendini ykayabilen otomatik ters ykamall kum filtreleri
segilmektedir. Su kaynagina goére kum filtresindeki hiz orani
belirlenmelidir.

Partikil boyut ve SDI analizi Ulkemizde TU binyesinde bulunan
Mem-Tek laboratuvarlarinda yapilabilmektedir.
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In order to design the facility that will operate in the healthiest and most
efficient manner, it is necessary to clarify a few issues first. The part
that needs to be known at the beginning of the design of the facilities is
which character water will be purified, up to which level and with what
capacity? Accordingly, it is possible to produce purified water with
different technologies. The most eco-friendly method known today is
the manufacturing of pure water with membrane technologies. In this
article, the details of the related subject will be mentioned.

Determination of raw water character

A few important points to take into consideration when choosing a
membrane are listed below:

Raw water source (well, mains, sea, wastewater etc.): Membrane
type which will be provided purification need to be determined
according to the raw water source. For example, the Membrane type
can be selected that works with low pressure for water with low salinity
such as mains water, and the “Low Fouling” membrane type which, is
resistant to washing and conditions, can be selected for wastewaters.

Raw water turbidity, suspended solids, colour, particle size and
SDI value: High physical pollution in the water source will cause the
membranes to be blocked with pollution before they can do their job,
a suitable filtration method must be chosen to avoid this problem.
The filtration method that will provide the most appropriate removal
according to the type, size and intensity of physical pollution should
be determined. For example, if the particle intensity in the water is low
(below 1 micron), microfilter or ultrafilter solutions should be chosen
instead of standard mechanical filters or sand filters. Automatic
backwash self-cleaning sand filters can be selected for impurities with
a pollution distribution in the range of 50 micron — 100 micron. The
velocity ratio in the sand filter should be determined according to the
water source. Particle size and SDI analysis can be done in the Mem-
Tek laboratories of Istanbul Technical University in Turkey.

Heavy metal ion content in raw water: Heavy metals available in
the water rapidly deteriorate the membrane structure, causing loss of
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function and deterioration of water production at the desired quality
and flow rate. If heavy metal is available at low rates (< 0.5 ppm) at the
membrane inlet, it can be oxidized with liquid chlorine in general use,
and removal can be achieved in sand filters. Retained heavy metals are
removed from the filter surface by backwashing, but if heavy metals
are available at a high rate, filtration should be provided by designing
according to the transition rate with removal minerals specific to the
heavy metal type. Commonly used minerals for that purpose may be
birm, aguamandix.

The amount of organic matter in the raw water: Organic impurities
in the water will prevent flow passages by physically clogging the
membranes, just like physical impurities. To prevent this, disinfection
at the entrance of the system and then filtration with activated carbon
are the most common practises. The point to be noted here is that
the active free chlorine is zero at the entrance of the membrane,
and chlorine can disrupt the structure of the membrane, causing the
conductivity of the water produced to increase and the purity of the
water to deteriorate. Membranes should be protected with active
carbon mineral or chemical dosages that eliminate chlorine (the most
commonly used chemical is sodium metabisulfite) at an appropriate
transition rate.

The amount of dissolved substance in the raw water or the
amount of basic cation, anion values such as conductivity
value, pH and hardness: In order to protect the Membranes
against lime sedimentation, the projection and Lagnier Density Indez
value should be taken into account, and should be operated with
the most appropriate efficiency. In order to decrease the amount of
wastewater, using less water than necessary may cause lime deposits
on the membrane surface. After determining the appropriate efficiency
ratio, the system should be protected against lime with chemical and
resinous options. The chemicals used for lime are called antiscalants,
although it is often sufficient according to the raw water character,
it is still supported by ion exchange softening against the possibility
of precipitation with calcium or magnesium in waters with very high
sulfate content. In some practises, chemical-free options are applied
using only softening, but the softening system must be operated and

info@tuyider.org

Ham suyun igindeki agir metal iyon muhteviyati: Suda mevcut
agir metaller membran yapisini hizlica bozarak iglevini kaybetmesine
istenen kalite ve debide su Uretiminin bozulmasina sebep olmaktadrr.
Membran girisinde e@er disUk oranlarda (< 0,5 ppm) agir metal
mevcut ise genel kullanmda yaygin sivi klor ile oksitlenerek kum
filtrelerinde giderim saglanabilir. Tutulan agir metaller ters yikama ile
filtre yUzeyinden uzaklastinlir ancak yUksek oranda agir metal mevcut
ise agir metal cesidine dzel giderim mineralleri ile gecis hizina goére
dizayn yaparak filtrasyon saglanmalidir. Bu amagla genel kullanilan
mineraller birm, aguamandix olabilir.

Ham suyun icindeki organik madde miktari: Sudaki organik
kirlilikler ayni fiziksel kirlilikler gibi membranlar fiziksel olarak tikayarak
debi gegislerine engel olacaktr. Onlemek igin sistem girisinde
dezenfeksiyon ve sonrasinda aktif karbon ile filtrasyon kullanilan
en yaygin uygulamalardir. Burada dikkat edilmesi gereken husus
membran girisinde aktif serbest klorun sifir olmasidir, klor membran
yapisini bozarak Uretilen suyun iletkenliginin ylkselmesine, suyun
saflignin  bozulmasina yol agabimektedir. Uygun gecis hizinda
aktif karbon minerali veya kloru elemine eden kimyasal dozajlari ile
(en genel kullanilan kimyasal sodyum metabisdiffittir) memibranlar
korunmalidir.

Ham sudaki ¢6ziinmiis madde miktan veya iletkenlik degeri,
pH, sertlik gibi temel katyon, anyon degerlerinin miktan:
Membranlarin kire¢ ¢dkelmesine karsi korunmasi icin projeksiyon
ile Lagnier Density Indez degeri de gbz 6nune alinarak en uygun
verimle calistinimalidir. Atik suyun azaltimasi amaciyla gereginden
az su atlmasi membran ylzeyinde kire¢ ¢okelmelerine sebep
olabilmektedir. Uygun verim orani belirlendikten sonra kimyasal
ve recineli seceneklerle kirece kargi sistem korunmalidir. Kireg
icin kullanilan  kimyasallar antiskalant olarak adlandinimaktadir,
ham su karakterine gdre cogu zaman yeterli olmakla beraber ¢ok
yUksek sulfat igerikli sularda kalsiyum veya magnezyum ile gbkme
intimaline kargi iyon degistirici yumusatma ile desteklenmektedir.
Baz uygulamalarda ise sadece yumusatma kullanilarak kimyasal
korumasiz secenekler uygulanmaktadir, ancak yumusatma sistemi
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cok saglikli isletimeli ve kontrol edilmelidir. Aksi takdirde uygulamanin controlled very well, otherwise the application itself becomes a risk. The
kendisi risk haline gelmektedir. Baslica riskler tuz ve sertlik kagaklardir. main risks are salt and hardness leaks.

R

01 - Organik kirlilik ttkanmasi 01 - Organic pollution clogging
02 - Uygun 6n antma olmamasindan kaynakii fiziksel kirlilik birikmesi 02 - Physical pollution build-up due to lack of proper pretreatment
03 - Uygunsuz basingta galistinimasi sebebiyle deformasyon 03 - Deformation due to operating at unsuitable pressure
04 - On artma bakimlar zamaninda yapiimadigi igin mineraller 04 - Minerals were carried up to the membrane because pre-treatment
membrana kadar taginmig maintenance was not done on time
05 - Kire¢ gokelmesi 05 - Lime Precipitation
06 - AQrr metal sebebiyle tikanan membranlar 06 - Membranes clogged based on heavy metal
Yukardaki parametreler gbz onine alinarak uygun giderim % sine Considering the above parameters, a system projection should be made
sahip, en yUksek su verimliliginde galisabilecek tikanmaya en direngli that has the suitable removal rate, can operate at the highest water
ve uygun basing araliginda ¢alisacak sistem projeksiyonu yapiimalidir. efficiency, is most resistant to clogging, and will operate in the suitable
pressure range.
Asagida érnek bir sistem tasarimi mevcuttur. Below is an example system design.
Raw water source: Tap water
Ham su kaynagi: Sebeke suyu Water temperature: 10-25 oC (the temperature of the water is very
Su sicakhgi : 10-25 oC ( suyun sicakligi sistemin kalbi olan pompa important in the selection of the pump, which is the most important
secimlerinde ¢ok 6nemlidir, dUstk sicakliklarda sistem daha yuksek part of the system, at low temperatures the system will switch to higher
basing gereksinimine gegecektir, bunu karsilayamayacak pompa pressure requirements, in the pump selections that cannot meet this,
segimlerinde su sicakliklannin distigu kis aylarinda debi dusUsleri flow decreases are inevitable in the winter months when the water
kaginimazdir. temperatures drop)
Parametreler / Parameters Birim / Unit Ham Su DegeriKabul / Acceptance Raw Water Value

pH pH - <8

Bulaniklik Blur NTU <5

AKM AKM ppm <5

iletkenlik Conductivity ps/cm <1000

Toplam Sertlik Total Hardness Fr <30

Bikarbonat Bicarbonate ppm <500

Klorur Chloride ppm <500

Toplam Demir Total Iron ppm <0,1

Mangan Mangan ppm <0,15

Silika Silica ppm <30
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The type of membrane
that used in this project
is Filmtec BW 30 HRLE-
440 series membranes,

Pk Vi e DA ey Pt

orrwwrse Crarrrbs Pss Conflquration
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which is belonging to the =y AT s
low energy class with high L@z 0a0ey [T,
n Farma g § b
removal ratio. As a result Thos Fastms H [
lamparmmen e W %

of this design, the operat-
ing pressure of the system

e

should be 10 bar for a wa- st
ter temperature of 10 oC i:"ﬂ .

under these conditions, if s S Femha

the production flow is 14 "' '_:‘“:“" f =
m3/h — the waste flow is e ]
4 m3/h, the system can @ R 2

operate without any prob- ; r':--w ::

lems with an efficiency of
approximately 78%. The
product water conductivi-
ty will be below 10 micro-
siemens/cm.

In projections, the system is operated with the highest efficiency that the
system can tolerate, by selecting the appropriate Membrane cover and
number according to the raw water data and flow rate from the custom-
er. However, this design is also shaped according to the desired effluent
quality at the same time. When the feed water flow rate determined in
each design is lowered below the needed one (such as choosing more

Membranes than necessary) or when the system is designed with very

high efficiency (such as less waste disposal or choosing membranes
with a low number), the design will definitely fail. These errors should
be detected in the projections and checked again and again by making
the necessary corrections. These types of practises are developed and
offered to users by Membrane manufacturers, and today many design
programs can be accessed from their websites. The results in the pro-
jections dovetail with the field results.

In general, a few parameters of the required water quality in the manu-
facturing of coating practises are listed below:

Bu projede kullanian
membran tipi  yUksek
giderim  %’sine  sahip
distk enerji sinfina ait
Filmtec BW 30 HRLE-
i 440 serisi membran-

Tewy e

lardir. Bu tasarm sonu-
cunda sistem galisma
basinct 10 °C su sicak-
i S g1 igin 10 bar olmalidir.

: Bu kosullarda Gretim

—_—_— debisi 14 m3 / sa — atik

debisi 4 m3 / sa oldugu

takdirde sistem yaklasik

%78 verimle problemsiz

u calisabilmektedir. Urlin
suyu iletkenligi ise 10
microsiemens / cm al-
tinda olacaktr.

Projeksiyonlarda mUsteriden gelen ham su verilerine ve debiye gdre
uygun Membran kilifi ve adedi secilerek sistemin tolere edebildigi
en yUksek verim ile sistem calistinima yoluna gidiimektedir. Ancak
ayni zamana istenen ¢ikis suyu kalitesine gére de bu tasarim sekil-
lenmektedir. Her dizaynda belirlenen besleme su debisi istenenin
altina dusUrdldigunde (gereginden ¢cok membran se¢mek gibi)
ya da ¢ok ylksek verimle sistem tasarlandiginda (daha az atik at-
may! veya duslk adetle membran se¢mek gibi) tasarm muhak-
kak hata vermektedir. Bu hatalar projeksiyonlarda tespit edilerek
gerekli dizeltmeler yapilarak tekrar tekrar kontrol edilmelidir. Bu tip
uygulamalar membran Ureticileri tarafindan gelistirilerek kullanicilara
sunulmaktadir. Giniimizde pek ¢ok dizayn programina web site-
lerinden ulasilabilir. Projeksiyonlardaki sonuclar saha sonuglari ile
Ortismektedir.

Genel olarak kaplama uygulamalar Uretimde istenen su kalitesin-
den birkag parametre asagida listelenmistir:

Parametreler / Parameters Birim / Unit istenen Su Degeri / Acceptance Raw Water Value

pH pH -
Fenol alkalitesi Phenol Alkalinity ppm
Toplam alkalite Total Alkalinity ppm
iletkenlik Conductivity ps/cm
Toplam Sertlik Total Hardness dH
Klorir Chloride ppm
Florar Flouride ppm
Silika Silica ppm
Partikul boyut Particle Size ym

info@tuyider.org

55-6,8
<1
<10
<5
<05
<1
<1
<1

<100
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4” Membran Boyutlu 3 m3/sa alti Grtin
suyu kapasiteli Ters Ozmoz Sistemleri

Reverse Osmosis Systems with 4”
Membrane Size and a product water
capacity below 3 m3/h

8” Membran Boyutlu 15 m3/sa iriin suyu
kapasiteli Ters Ozmoz Sistemleri
Tekonolojilerin Kiyaslanmasi (Demineralize
- Regineli Sistemler / Ters Ozmoz —
Membran Teknolojileri)

Reverse Osmosis Systems with 8”
Membrane Size and 15 m3/hr product
water capacity

Comparison of Technologies
(Demineralized - Resin Systems / Reverse
Osmosis Membrane Technologies)

DEMINERALIZE SISTEMLER / DEMINERALIZED SYSTEMS TERS OZMOZ UYGULAMALARI / REVERSE OSMOSIS APPLICATIONS

Urettigi su kalitesi belirli sininn altina diilsemez 6zel uygulamalarda ilave sistem
gerekir. iletkenlik < 5 microsiemens/cm

The water quality it produces cannot fall below a certain limit, special app-ications
require an additional system. Conductivity <5 microsiemens/cm

Urettigi su kalitesi yiiksektir. iletkenlik < 1 microsiemens/cm
The water quality it produces is high. Conductivity < 1 microsiemens/cm

Suyu Ureten asil kisim olan reginelerin tedariginde stok ve tedarik sikintilan
mevcuttur. There are stock and supply problems in the supply of resins,
which are the main parts that produce water.

Suyu Ureten asil kisim olan membranlarin giinimizde pek gok markasina kolayca
erisimi miimkiindiir. Membranes, which are the main parts that produce water, are
easily accessible to many brands today.

Rejenerasyonda kullanilan kimyasallar tehlikelidir, iSG igin risk
olusturmaktadir (HCI ve NaOH) The chemicals used in regeneration are
dangerous, pose a risk to OHS (HCI and NaOH)

Koruma kimyasallan tehlikesiz sinifindadir.
Protection chemicals are in the non-hazardous class.

Rejenerasyonda atilan sular yogun asidik ve bazik kimyasallar icerir, geri
kazanimi zordur. The waters discharged during regeneration contain intense
acidic and alkaline chemicals and are difficult to recover.

Rejnerasyonda atilan sular gtiniimiizde bilinen en tehlikesiz atik su sinifindadir.
The waters discharged in the regeneration are in the most innocuous wastewater
class known today.

Uygulamalarda bilinen en ylksek verimlilik % 85 dir. Sifir atiga yaklasmak igin ilave
uygulamalar gereklidir. Tasarima bagl olarak her 85 birim Uretilen suyun 15 birimi
atiga gitmektedir. Daha koétii suulara bu verimlilik daha da diisebilmektedir.

The highest efficiency known in applications is 85%. Additional practices are required
to approach zero waste. Depending on the design, for every 85 units of water
produced, 15 units go to waste. In worse waters, this efficiency may decrease further.

Atik su miktan alternatifleri ile kiyaslandiginda duiistktiir.
Wastewater amount is low compared to its alternatives.

Sistemde kapasite artinmi pompa alternatif uygulamalara gére daha kolaydir.
Capacity increase in the system is easier than pump alternative applications.

Sistemde kapasite artim entegrasyonu karmasiktir.
Capacity increase integration in the system is complex.

Kapladigi alan fazladir.
The area it covers is too much.

Kapladigi alan alternatiflerine grée daha azdir.
The area it covers is less than alternative

GunimUzde gerek tedarikgi zorunluluklar, gerek yasal dizenlemeler
gerekse de Paris Ikiim anlasmasi gercevesinde firmalara ve Ulkemize
gelecek ilave sorumluluklar ve su kithgr yasanma ihtimali sebebiyle yUksek
verimlilik ve dUsUk enerji tUketimleri ile calisabilecek gevreci uygulamalar
¢ok sanayimizde gok daha fazla énem kazanmistrr. Yukarda bahsi gegen
sistem sadece Ornek olusturmasi amaciyla galigiimistr ancak mevcut
uygulamalarda su konusunda SIFIR ATIK yaklasimi mimkiinddr. Ulkemizde
de sanayide pek ¢ok galisan érnekleri mevcuttur.
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Today, environmentally friendly practices that can work with high efficiency
and low energy consumption have gained much more importance in our
industry, due to supplier obligations, legal regulations, drought possibility
and additional responsibilities that will come to companies and our
country within the framework of the Paris Climate Agreement. The above-
mentioned system has been studied only as an example, but in current
applications, a “zero waste approach” is possible about water, and there
are many examples in the industry in our country.

https://www.tuyider.org



Tiiyisab - Tiim Yiizey islemler Dernegi

Organize Sanayi Bolgesi Projesi

Tiiyisab-surface treatments association of

Turkey organized industrial zone project

Ylzey islem sektdrl basta otomotiv, gemiciik ve havacilk olmak
Uzere beyaz esya, metal ve makine imalatini icine alan tUm sektorler
ile dogrudan veya dolayl olarak iligkili bir sektérdir. Tesis imalatcilari,
kaplama sarf Uretici ve tedarikgileri, yedek ekipman Uretici ve tedarikgileri
ve cesitli yontemler ile farkll teknolojilerden kaplama hizmeti ve kalite
kontrolU yapan isletmelerden olusmaktadir. Sektérin énemli bir bdIimUnd
elektrokimyasal veya elektrolitk kaplama yodntemleri olusturmaktadir.
Bu alanda hizmet veren kurumlarin yogun sekilde kimyasal tiketimine,
kimyasallari depolama alanlarina, su, gaz ve kimyasal atiklarini antma
ihtiyaclan bulunmaktadir. Gelismis Ulkelerin benzer sektorel hizmet alanlar
Ozel standardlar ile denetim altinda tutulan organize sanayi bdlgelerinde
faaliyeti zorunlu kimaktadrr. Bu dogrultuda Tuyider Gyelerinin talepleri ve
uluslararasi standartlara uygun bir organize sanayi bolgesi olusturma
projesi calismasi baglatiimigtir.

Yakin zamanda imzalanan Paris Iklim Anlasmasi kapsaminda yesil
mutabakat 2021 yili itibariyle ézellikle tesislerde daha az enerji tiketimini,
daha az emisyon, daha akill ve denetlenebilir atik yonetimini zorunlu
kimaktadr. Bu durum geleneksel anlayisin disina gikimasini verimli
tesislerin dijitallesmesine ve ¢zellikle de atiklarinin kontrol altina alinmasina
karsi zorunlu bir dnlemleri beraberinde tasimaktadir.

Siz deg@erli Uyelerimiz ve sektdr paydaslarmiz bu projeden yararlanabilmeniz
icin dernegimize Uye olmaniz ve sektdrel kUmelenmenin icinde yer
almaniz ve sektdérimizl ortak cikarlar, etik kurallan gergevesinde
Ulkemiz ekonomisine katki saglamaniz éncelikli sorumiulugunuzdur. Bu
kapsamda talepler toplanmakta ve dernegimiz Uyelerinin ihtiyag analizleri
dogrultusunda planlama yapiimaktadir.

OSB de alan talepleri galisan sayisina, ciroya, teknolojik yatinm kabiliyetine
ve Tulyider YK’'nun sektdriin ortak ¢ikarlar ve haklar kapsaminda almis
oldugu karar ve kriterlere gore belirlenmektedir. Ortalama 5000 m2 -
20.000 m? arasinda degisen alanlara sahip olma sansini kagirmamanizi
dileriz.

iS BIRLIGi ILE GUGLU YUZEY iSLEM SEKTORU iGiN GELIN
ORGANIZE SANAYi BOLGESINDE BULUSALIM.

info@tuyider.org

The surface treatment sector is a sector that is directly or indirectly related to all
sectors including white goods, metal and machinery manufacturing, especially
automotive, shipping and aviation. It consists of plant manufacturers, coating
consumable manufacturers and suppliers, spare equipment manufacturers
and suppliers, and companies that provide coating service and quality
control from various technologies with various methods. Electrochemical
or electrolytic coating methods constitute an important part of the sector.
Institutions serving in this field need intensive chemical consumption, chemical
storage areas, and treatment of water, gas and chemical wastes. Similar
sectoral service areas of developed countries necessitate activity in organized
industrial zones, which are kept under control with special standards. In this
direction, a project to create an organized industrial zone in accordance with
the demands of Tuyider members and international standards has been
initiated.

As part of the recently signed Paris climate agreement, the green agreement
requires less energy consumption, less emissions, smarter and more
controllable waste management, especially in facilities, by 2021. This situation
brings with it compulsory measures against going beyond the traditional
understanding, digitalization of efficient facilities and especially controlling
their wastes.

In the current situation, facilities that remain in the city and have limited
infrastructure services will have to move to areas far from the city over time
and obtain a production permit with a more efficient waste management.
TUYISAB project is an infrastructure and organized industry development
project developed with the proposal of TUYIDER Management Board and
Scientific Board in this context.

In order for you, our esteemed members and industry stakeholders, to benefit
from this project, it is your primary responsibility to become a member of
our association, to be a part of the sectoral cluster, and to contribute to our
country’s economy within the framework of our industry’s common interests
and ethical rules. In this context, requests are collected and planning is made
in line with the needs analysis of the members of our association.

Area demands in the organzie industrial zone are determined according to
the number of employees, turnover, technological investment capability, and
the decisions and criteria taken by Tuyider Management Board within the
scope of the sector’'s common interests and rights. We wish you not to miss
the chance to have areas ranging from 5000 m?2 to 20,000 m? on average.

COME TO MEET IN ORGANIZED INDUSTRIAL ZONE FOR A STRONG
SURFACE TREATMENT SECTOR WITH COOPERATION
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Gregory Crewdson;

Refah Toplumundan Korku ve Felaket Hikayeleri

Gregory Crewdson;
Fears and Disaster Tales From A Welfare Society

Doc. Tuna UYSAL

Mimar Sinan Giizel Sanatlar Universitesi Fotograf Bslimii

Mimar Sinan Fine Arts University Photography Department

Gregory Crewdson, New York’ta yasayan Cagdas Fotograf
Sahnesi’'nin en dnemli sanatgilarindan biridir. Sanata olan ilgisi
fotografla sinirl degildir, ¢tinkd 80’lerin New York mizik sahnesinde
de “The Speedies” adli bir punk rock grubunun parcasi olmustur.
Bu kariyerin ardindan fotografcilik egitimi aldigr SUNY’ye kaydoldu.
Mezun olduktan sonra, Yale Universitesinden Giizel Sanatlar
Ylksek Lisans derecesini aldi ve halen burada cagdas fotograf
dersleri vermeye devam etmektedir. Ayrica White Cube Gallery

tarafindan ¢agdas bir fotograf sanat¢isi sifatiyla temsil ediimektedir.

Her seyden 6nce, Crewdson’in galismalarinin ¢ogu, fim benzeri
sahneler bigiminde yaratimistir, ¢inkl gok sayida aktor/aktris ve
sahne isGisi ile ¢alismaktadir. Ve sahnelerini fim ekibi ile sectigi
yerlerde sUrekli aydinlatma ile aydinlatir. Gekimler igin bir kamera
ekibi ile de calisan sanatgl, fotograf baskilarinin en yiksek kalitede
ve en iyi ¢ozinurltkte olmasi i¢in bu sahneleri genis formatl bir
kamera (8x10”) ile gekmektedir. Ayrica gekim &ncesi iyi bir sahne
yaratmak i¢in ok zaman harcamaktadir. Fotograflar icin en iyi ruhu
yansitacak sahneyi segmek amaciyla, 6zellikle kentsel alanlarda,

mekanlar arabaslyla gezerek aramaktadir. CUnkU fotografin icinde
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Gregory Crewdson is one of the most influential Contemporary
Photography Artist, based in New York City. His interest in art is
not limited with photography because he was a part of a punk
rock band called “The Speedies” in 80’s New York music scene.
After that career he enrolled to SUNY Purchase where he studied
photography. After graduation he had his Master of Fine Arts degree
from Yale University where he still teaching photography as an
adjunct professor. Also he is still represented by White Cube Gallery
as a contemporary photography artist.

First of all Crewdson’s most work created in a film like stages,
because he works with a great cast of actors/actresses and stage

Gorsel 1 | Image 1

“Karavan Parki” eserinin kamera arkasi, 2008.
“Trailer Park”, behind the scenes, 2008.

https://www.tuyider.org



workers. And he used to light his scenes with continuous lighting
where the movie staff prefers. He shoot his scenes with large-format
camera (8x10”), for best quality and best resolution for prints, which
also need a camera crew to operate. Also he spend a lot of time
for pre-production. He searches the location, especially in urban
spaces, with his car to choose a best scene for the best spirit of his
photographs. Because the texture of the image is still important as
well as the story told inside the photography. In most of his projects
he prefers suburban settlements, because its atmosphere provides
adequate strangeness that Crewdson needed.

What makes this works called “Cinematographic” is just this effort

Gorsel 2 | Image 2

“Karavan Parki”, G. Crewdson, “Gillerin Altinda” serisinden, 2008.

“Trailer Park”, G. Crewdson, from “Beneath the Roses” series, 2008.

info@tuyider.org

anlatilan hikaye kadar gorintinin dokusu da dénemlidir. Sanatc,
projelerinin cogunda banliyd yerlesimlerini tercih etmistir. CUnku bu
mekanlarin atmosferi, Crewdson’in ihtiya¢ duydugu yeterli tuhafligi

saglamaktadir.

Bu vyapitlan “Sinematografik” yapan sey, tam da bu c¢aba,
dramatik isiklandirma ve kompozisyonun yarattidi atmosferden
kaynaklanmaktadir. Bu atmosfer, kurgusal fotografin anlat  bigim-
lerini  beraberinde getirmekte, kentlilerin  hayatlarini, korkularini
ve kaygllarini anlatmaktadir. Calismalarnin  ¢ogunda,  Alfred
Hitchcock, David Lynch, Steven Spieloerg ve Todd Haynes
gibi film ydnetmenlerinin daha 6nce yaptigi gibi, modern insanin
endigelerinden  bahsetmektedir. Ancak baslangigta, sadece bu
yonetmenler degil, bir psikoterapist olarak babasi da her seyden
gok ona ilham vermistir. Sanatci, bazi roportajlarinda, ¢alismalarinin
koklerinin - babasinin  hastalanyla yaptigi psikanaliz seanslarina
dayandigindan bahsetmistir. CinkU gocukken babasinin seanslarini
Ust kattaki odasindan dinlediginden bahseder; “Ofisinin evimizde
olmasl, her zaman bir kagcamak ya da sir duygusu uyandirdi.” der. (1)
Ve bagka bir réportajinda “Psikanalist olmasi, hayal gticim igin guclu

bir baglam yaratti.” demistir. (2)
Edebiyat, Film Teorisi ve Fotograf Uzerine yaptidi U¢li ana dal ve

psikanalitik seanslardan aldigi ilham, ¢addas fotograf sahnesine

girmek icin, ona benzersiz bir yol yaratmasinda yardmeci olmus-
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Gorsel 3 | Image 3

“Ophelia”, eserinin kamera arkasi, 2000.
“Ophelia”, behind the scenes, 2000.

tur. Kendi stzleriyle; “arada” ve “donmus” anlar yaratmis ve tUm bu
sUreci “ruh yakalamak” olarak da tanimlamistir. (3) Fotograf teknolo-
jisinin, kendisini bu “arada kalan” anlan segmekle sinirlandirmasini
sevdigini sdyler, ¢lnkU kendine has anlati tarzini insa edebilmesinin
tek yolu bu olmustur. Sanatgi, her zaman eserlerinin bir film karesine
benzemediginden bahsetmistir, clinkl kendisi, ¢cekim anindan énce
veya sonra ne oldugunu merak etmediginden bahseder. Ona gore,
izleyici bu anin éncesini veya sonrasini hayal etmelidir. Gordntdler
izleyicinin kafasinda bir tUr soru isareti olarak kalir. Yani tim seri, bir
tur psikolojik gerilimi somut hale getirmektedir; “Bence resimlerim
gercekten mukemmel bir resim yapma ihtiyacim ile bunu yapmanin
imkansizligi arasindaki bir tir gerilimle ilgili. Bir seyler her zaman
basarisiz olur, her zaman bir sorun vardir ve fotografcilik bir anlam-
da basarsiz olur. O kadar sinirli ki... Sizi bir sonraki resme ¢eken
de bu.” (4) s6zleriyle, dinyada her zaman zor, glzel ve gizemli

bir seyi yakalamaya calistigindan bahsetmektedir. Fakat Crewdson

Gorsel 4 | Image 4

“Ophelia”, G. Crewdson, “Alacakaranlik” serisinden, 2000.

“Ophelia”, from “Twilight” series, 2000.

and because of their dramatic atmosphere of light and composition.
This atmosphere brings narrative styles in staged photography,
to tell the stories of the urban people’s lives, fears and anxieties.
Most of his work mention modern people’s anxieties, like movie
directors, Alfred Hitchcock, David Lynch, Steven Spielberg and
Todd Haynes done before. But not only this directors but also his
father as a psychotherapist has inspired him, more than anything
in the first step. In some of his interviews he mentioned that his
works lies its roots to his father’s psychoanalytic sessions with his
patients. Because when he was a child he listened to his father’s
sessions from his room upstairs; “The fact that his office was in our
house always suggested some sense of the furtive or the secret” he
says. (1) And in an another interview he said “The fact that he was a
psychoanalyst created a strong context for my imagination”

His triple major on Literature, Film Theory and Photography and
inspiration from psychoanalytic sessions, helped him to create his
unique way to enter contemporary photography scene. With his

Gorsel 5 | Image 5

“Yaz Yagmuru”, G. Crewdson, “Gullerin Altinda” serisinden, 2008.

“Summer Rain”, G. Crewdson, from “Beneath the Roses” series, 2008.
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Gorsel 6 | Image 6

“Isimsiz”, G. Crewdson, “Kisa Karsilagmalar” serisinden, 2013.

“Untitled”, G. Crewdson, from “Brief Encounters” series, 2013.

https://www.tuyider.org



words he creates “in-between” and “frozen” moments, which he
also describes the whole process as “catching a spirit”. (3) He likes
the way that photography limits him to choose these “in-between”
moments, because its the only way to build the structure of his
narrative style. He always mentions that his pictures are unlike a
film-still, because he doesn’t wonder about what happens before
and what happens after that moment. The viewer must imagine
what comes before and after. The stills are remain a kind of question
mark on viewers mind. So the whole series, embodies some sort of
psychological tension; “l think my pictures are really about a kind
of tension between my need to make a perfect picture and the
impossibility of doing so. Something always fails, there’s always a
problem, and photography fails in a certain sense. It’s so limited...
This is what drives you to the next picture.” (4) He always tries
to catch something elusive and beautiful and mysterious in the
world, with his words. But for Crewdson, beauty is not enough, it

icin guzellik yeterli degildir; bunun altinda yatan kaygi, izolasyon ve

korkuyu iletmek daha énemlidir.

Goruntindn inandinciigini guglendirmek icin - sinematik detay-
lar 6nemlidir. Gergek hayattan alinmis bir sahne olmasa bile, bu
gdruntdlerin insan gdézunu kendi gercekligine inandirabilmesi igin
6zgun bir 1sik ve renk anahtar vardir. Kendi sokunu, dehsetini ve
coskusunu iginde barindiran bir gergektir bu; “Resim can sikici
ama sahne hareketsiz; ¢iglk yok, kan yok. Yine de korkuyoruz.

Korkuyoruz ve evdeyiz- kendi arka bahgemizdeyiz.” (5)

Bu son derece dramatik aydinlatimig sahneler, kendilerinin gtin-
lik hayattan koparididina inanmamiza ikna etmeye calismaz.

Kurgu 6geleri igceren gorUntller gercege tanikik etmez. Susan

Gorsel 7 | Image 7

“Isimsiz”, G. Crewdson, “Gillerin Altinda” serisinden, 2008.

“Untitled”, G. Crewdson, from “Beneath the Roses” series, 2008.

is important to convey an underlying edge of anxiety, of isolation,
of fear.

The cinematic details important for strengthen the persuasiveness
of the image. Even there is no scene which captured from real-life
action, still the images have a light and color key to pitch the human
eye to its own reality. The reality which contains its own shock, horror
and ecstasy. "The picture is excruciating yet the scene is still; there
are no screams, there is no blood. Still, we are afraid. We are afraid
and we are at home--we are in our own backyard.” (5)

This highly dramatized enlightened scenes not tries to convince us
into believing that these are snatched from everyday life. Images
that contains elements of fiction do not witness reality. "They
fabricate and present an invented world of make-believe. Artificial
and often unlikely settings and filmic sensibilities let the viewer know
immediately that we are in the realm of fantasy and artifice” says
Susan Bright (6), about narrative photography. Crewdson, prefers to

info@tuyider.org
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“Baba”, G. Crewdson, “Gullerin Altinda” serisinden, 2008.

“The Father”, G. Crewdson, from “Beneath the Roses” series, 2008.

Bright, naratif fotografi; “icat edilmis bir hayal dinyasini Uretiyor-
lar ve sunuyorlar. Yapay ve genellikle olasi olmayan ortamlar ve
filmsel duyarliliklar, izleyicinin fantezi ve yapaylik dunyasinda old-
ugumuzu hemen bilmesini saglar.” sdzleri ile niteler. (6) Crewdson,
isiklarin - tamami degisirken dis mekan gekimlerini alacakaranlikta
yapmay! tercih eder ve i¢ mekanlarda ayni guclu ifadeyi yarat-
mak i¢in karmasik bir aydinlatma kullanir; “Dinginlik yaratmak igin,
alacakaranlik, 151k kadar ilgimi ¢ekiyor” diye distnUyor ve ekliyor;
“Bu bir mikemmellik ani. O ani seviyorum. Aslinda onun igin
yaslyorum.”(7) Alacakaranlidin blUyUld bir duruma sahip oldugunu
dustnur. Alacakaranlik ve yapay isiklarin uyumlu karisimi, sokak
lambalari, i¢ aydinlatmalar ve gdkylzinden gelen isiklar, banliyd
yasaminin aciklanamaz atmosferinin UrkltlcU etkisini  guclendi-

e

rir. Tate Modern MUzesi igin “Yabancilagsmanin Estetigi” baslgi ile
yazdidi bir makalede, alacakaranlik i¢in su sdzleri sarf eder; “Bu-

rada gok siradan durumlar var ve igik hikayeyi ortaya c¢ikarmak
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icin bir anlati kodu olarak kullaniliyor. Ayni zamanda siradan olanin
bazi dénisim olasiliklarini da sagliyor, bu da gértnttlere belli bir

teatrallik kazandiryor.” (8)

Sakin ve sessiz atmosferiyle diizenli ve glvenli yerler olan banliyoler,
orta sinfflar i¢in hala cazip yasam alanlaridir. Ancak Crewdson igin
bu yerler hala tuhaf ve agiklanamayan olaylarin  merkezidir. Ayrica
banliy® gibi yerleri aramasinin nedeni, bu yerlerin her yerde ya da
hicbir yerdeymis gibi hissetmesidir; “ilk diirtiim, yapabilecegim
en guzel resmi yapmak. Ama sonra, isteki bir tir alt akint
fikriyle her zaman ilgileniyorum. Bunu tamamen psikolojik olarak
dusunuyorum. Mikemmel cephe ve bu cephenin ylzeyinin altinda
ne var. Tekinsiz olanla ve gunlik yasamda gizemli ya da korkun¢
bir sey bulmanin bir yolu ile gok ilgileniyorum.” diyor Crewdson. (9)

Bu mekanlarda yasayanlarin paranoyak korkularina, fantezilerine ve

Gorsel 9 | Image 9

“Toévbekar Kiz”, G. Crewdson, “Alacakaraniik”, 2000.
“Pentient Girl”, G. Crewdson, from “Twilight” series, 2000.

Mekéanin ve sakinlerinin sinir bozucu dinginligi, etraflannda olup
bitenlerle uyusmaz. Bu esrarengiz atmosfer, biz izleyicileri, bunun
firtina Oncesi sessizlik ya da silahlann ateglenmesinden  6nceki
son saniye olduguna inandinr. Ayers bu durumu; “Bu ortamlar,
konusu genellikle insan iligkilerinde doruk noktasina ulasan anlari
akla getiriyor- ancak bunlarin ne oldugu tam olarak tarif edilemez”

sOzleriyle ifade eder. (10)

Anlati, fotograf i¢in, onun icat edildigi ilk yllardan bu yana bir
anlatim bigimi olmustur.  Ancak “Postmodernizm” bu durumu
derinden degistirmistir. Fotograf Uzerine anlatimin kokleri  klasik

resimlere kadar uzanir. Ancak Postmodernist cagda ilham igin hicbir
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shoot his exteriors at twilight, while the lights all changing, and for
interiors he uses a complex lighting for create the same powerful
expression. “I'm attracted to twilight as much for the stillness
as for the light,” he finally considers and adds “It's a moment of
perfection. | love that moment. Actually, | live for it”.(7) He thinks
that the twilight has a magical condition. Harmonious blend of the
twilight and artificial lights, which contains street lights, interior
lights and lights from the sky, strengthening the creepy effect of the
unexplainable atmosphere of suburban life. “There are these very
ordinary situations, and the light is being used as a narrative code to
reveal the story. It also provides some possibility of transformation of
the ordinary, which gives the images a certain theatricality.” he wrote
in an article entitled “Aesthetics of Alienation” for the Tate Modern
Museum.(8)

Suburbia, regular and secure places with its calm and quiet
atmosphere, is still attractive habitats for medium classes. But
for Crewdson these places still for bizarre and unexplainable
happenings. And also why he looks for the places like suburbia is
that these places feel like anywhere or nowhere. “My first impulse
is to make the most beautiful picture | can. But then I'm always
interested in this idea of a kind of undercurrent in the work. | think
of that completely in psychological terms. The perfect fagade and
what's beneath the surface of that facade. I'm very interested in
the uncanny and a way of looking to find something mysterious
or terrible within everyday life.” says Crewdson.(9) He focused on
the paranoid fears, fantasies and anxieties of those living there.
Frustrating serenity of the place and its residents doesn’t match the
activities which happening around them. This uncanny atmosphere
rides us -viewers- to believe that this is the silence before the
storm or last second before the guns fired. “Within these settings,
his subject matter often suggests climactic moments in human
relationships—though quite what these are remains ineffable” says
Ayers. (10)

Gorsel 10 | Image 10

“Orman”, G. Crewdson, “Gullerin Altinda” serisinden, 2008.

“The Forest”, G. Crewdson, from “Beneath the Roses” series, 2008.
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Narration on photography has been a form of expression since
the early years of its invention. But it has been deeply changed
in the terms of “Postmodernism”. Narration on photography lies
its roots to classical paintings. But in the Postmodemist era, there
are no limitations for inspiration. The artist can make reference on
different disciplines and different periods whatever she/he needed
to express herself/himself. Especially inspirations come from new
media, like television, cinema, video etc., like Crewdson inspired for
his work. And while they are using the communicational codes of the
discipline which they want to make a reference to, they are not only
try to create a new tone of telling a story but also make a criticizing
through the methods, messages and codes of the discipline. Like
Cindy Sherman has done before in her “Untitled Film Stills” series.
She was questioning woman'’s place in 50’s-60’s American Society,
by using the codes of the Hollywood movies through their point
of view. Crewdson, as an inspired artist from Sherman’s work,
also questioning modern people’s fears, through the methods of
Hollywood narration. By using these methods he tries to let the
viewer come face toface with their fears and weakness.

All these filmic sensibilities -lighting key, color key, point of view,
details, actors/models which creates the unexplainable and
uncanny atmosphere of the scene, constitutes the psychologic
tension which Crewdson needs for the final image. Before and
after left as a kind of unresolved question, so this uncertainty
produces anxiety and dislocation. “Crewdson’s images constitute
a mysterious and magical unknown, where anything can and will
happen--real, imagined, or dreamed” mentions Homes about this
seductive and shocking pictures, in his own words.(11) While he
dislocates time and space, he tries to awaken the viewer’s anxieties
and fears through their past experiences and daily life. He tries to
include the viewer to his work. In the past three decades there
are numerous films which depicts catastrophes and apocalypse of
human being. Because even welfare societies have fears about their
future, since “Industrial Revolution”. And the film industry always
desirous to use these themes. But while Crewdson brings these
fears to their backyards, to let them alone with their fears face to
face, does not try to frighten them up. Like Homes said, his pictures
are “Simultaneously seductive and shocking, his work captures
a most private psychological moment, where repulsion becomes
attraction and fear meets desire.”

KAYNAKCA | INDEX

sinirflama yoktur. Sanatg¢i kendisini ifade etmek igin ihtiyag duydugu
farkll disiplinlere ve farkll dénemlere atifta  bulunabilir. Ozellikle
Crewdson’in galismalarinda da oldugu gibi ilham, televizyon,
sinema, video vb. gibi yeni medyadan gelmektedir. Referans
vermek istedikleri disiplinin iletisimsel kodlarini kullanirken sadece
yeni bir hikdye anlatimi tonu yaratmaya calismakla kalmaz, ayni
zamanda disiplinin yéntem, mesaj ve kodlar Uzerinden bir elestiri
de yaparlar. Cindy Sherman’in daha énce “Iisimsiz Film Fotograflan”
serisinde yaptigi, Hollywood filmlerinin kodlarini ve bakis agisini
kullanarak, 50’ler-60’lar Amerikan Toplumunda kadinin yerini
sorguluyordu. Crewdson, Sherman’in ¢alismalarindan ilham alan
bir sanat¢i olarak, Hollywood anlatim yontemleriyle modern insanin
korkularini da sorgulamaya calismistir. Bu yontemleri kullanarak
izleyicinin korkulan ve zayifliklari ile yizlesmesini saglamaya caligir.

Sahnenin agiklanamaz ve tekinsiz atmosferini yaratan tim bu
filmsel duyarliliklar -isik anahtari, renk anahtari, bakis agisi, detaylar,
oyuncular/modeller- Crewdson’in nihai gértintt igin ihtiyag duydugu
psikolojik gerilimi olusturmaktadir. Once ve sonra meselesi, bir tiir
¢6zllmemis soru olarak arkada birakilir, bu ytzden bu belirsizlik,
endise ve uzamdan kopma olarak ortaya ¢ikar. Homes, kendi
deyimiyle bu bastan cikarici ve sarsici resimlerle ilgili gorisung;
“Crewdson’in géruntuleri, gercek, hayal edilen veya hayal edilen
her seyin olabilecegi ve olacagi, gizemli ve buyulu bir bilinmeyeni
olusturuyor” sozleriyle aktanr. (11) Zamani ve uzami bozarken,
izleyicinin endise ve korkularini, onlarin gecmis deneyimleri ve
gunlik yasamlar Uzerinden uyandirmaya caligir. Bu yolla, izleyiciyi
isine dahil eder. Son otuz yida, insanoglunun felaketlerini  ve
kiyametini betimleyen ¢ok sayida film var. Cunkd refah toplumlarinin
bile, “Sanayi Devrimi’nden buglne, gelecekleri hakkinda korkulari
olusmustur. Ve film endUstrisi her zaman bu temalan kullanmak
ister. Ancak Crewdson bu korkulari, insanlarin arka bahgelerine
tasirken, onlan korkutmaya calismiyor, sadece korkularyla yiiz
yUze birakmaya galigiyor. Homes’un dedigi  gibi, resimleri “Ayni
anda bastan cikarici ve sok edici, calismalari, igrenmenin ¢ekicilige
dénustugu ve korkunun arzuyla bulustugu en 6zel psikolojik ani
yakaliyor.”

1- Gregory Crewdson’s Epic Effects, Kenneth Fletcher, Smithsonian e-mag., June 2008 | 2- The Witching Hour, Edward Hellmore, Article History of

The Guardian, October 4, 2006 | 3- Gregory Crewdson Interview with Anna Holtzman, P.168-171,Cinematic, David Campany, MIT Press,April 20,

2007 | 4- Narrative, Gregory Crewdson, P.83, Susan Bright, Art Photography Now, Thames & Hudson, 2005 | 5- Dream of Life:Gregory Crewdson,
A.M. Homes, Art Forum, April 1993 | 6- Introduction, Gregory Crewdson, P.15, Susan Bright, Art Photography Now, Thames & Hudson, 2005 | 7-
The Witching Hour, Edward Hellmore, Article History of The Guardian, October 4, 2006 | 8- Aesthetics of Alienation, Gregory Crewdson, TATE Etc.

mag., Issue 1, Summer 2004 | 9- Narrative, Gregory Crewdson, P.80, Susan Bright, Art Photography Now, Thames & Hudson, 2005 | 10- Gregory
Crewdson Interview with Robert Ayers, ARTINFO e-mag., Louise Blouin Media, March 21, 2006
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Yiizey Islem Sektorii, Kasim ayinda
Surtech Eurasia Fuarinda bulugtu.

Surface Treatment Industry met at
Surtech Eurasia Fair in November.

“5. Uluslararasi Yiizey islem, Galvaniz Kimyasallan ve Teknolojileri
Fuan” Surtech Eurasia, 25-27 Kasim 2021 tarihleri arasinda istanbul
Fuar Merkezi'nde Artkim Fuarcilik organizatérligu ve Tum YUlzey
islemler Dernegi (TUYIDER) is birligi ile yiizey islem endistrisini tek
¢ati altinda bulusturdu.

Fuar kapsaminda dernegimiz is birligi ile gerceklestirilen “Yizey

islem Teknolojileri Zirvesi’nde bizleri yalniz birakmayan degerli
katilimcilanmiza tesekkUr ederiz.
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“5. International Surface Treatment, Galvanizing Chemicals and
Technologies Fair” Surtech Eurasia brought the surface treatment
industry together under one roof with the cooperation of Artkim Fair
Organization and All Surface Treatments Association (TUYIDER) at
Istanbul Expo Center between 25-27 November 2021.

We would like to thank our valuable participants who did not leave

us alone at the “Surface Process Technologies Summit” held in
cooperation with our association within the scope of the fair.

https://www.tuyider.org
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03 - 04| 03 | 2022

Sektorel Etkinlikler

Activities Calendar of Sector

VTS

http://www.alusist.com

17 -19| 03 | 2022

Paint Istanbul Turkcoat

www.turkcoat-paintistanbul.com

05 - 08 | 04 | 2022

Corrosion protection Coatings Minsk

www.tradefairdates.com/Corrosion-

protection-Coatings-M5469/Minsk.html

25- 29|04 | 2022

Surface Treatment Trade Shows

www.neventum.com/tradeshows/

surface-technology-hannover-messe-0

26 - 29| 04 | 2022

PaintExpo Karlsruhe

www.neventum.com/tradeshows/

paintexpo-karlsruhe

10- 1205 | 2022

Rail Industry Show

www.railindustryshow.com

08 - 11| 06 | 2022

Win Eurasia

wWWww.win-eurasia.com

21 - 23|06 | 2022

SurfaceTechnology Germany

www.surface-technology-germany.de

06 - 09 | 09 | 2022

www.smm-hamburg.com

13-17]09 | 2022

Automechanika Frankfurt

automechanika.messefrankfurt.com

11-13]10 2022

Bogazici Uluslararasi Isil islem

Sempozyumu

https://www.bhts2022.com

16-18]10| 2022

Gulf Coatings Show

www.gulf-coatings-show.com

29.11-01.12 | 2022

Corrosion Protection 2022

www.gulf-coatings-show.com
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Beyaz pas

Cinko ylUzeylerde belirli kosullar altinda
olusan ¢inko korozyon Urlnleri beyaz
pas olarak adlandinlir. Beyaz pas, diger
seylerin yani sira, havadan CO2 eksikligi
oldugunda olusur. Beyaz pas sadece cirkin
ve bazen sagliga zararll olmakla kalmaz,
ayni zamanda korozyona karsl korumayi
da azaltir. Uygun son islemler (pasivasyon,
Laklar) ¢inko katmanlarinda beyaz pas
olusumunu 6nemli dlglide geciktirebilir.

Termal iletkenlik

Termal iletkenlik ayrica bir kati, sivi veya
gazin termal iletkenlik katsayisi veya termal
iletkenlik katsayisi olarak da adlandirilir.
Isinin kumasa bir noktada yaylma hizi ile
beliflenir. Termal iletkenlik, bir maddenin
termal enerjiyi (halk dilinde: 1s)) tasima
yetenegidir. Termal iletkenlik degeri yuksek
olan malzemeler syl iyi iletebilir. Dustk Isll
iletkenlik degerine sahip malzemeler ise,
isil enerjinin gegisini azaltarak veya sicakligi
koruyarak ve bdylece bir odayi veya gévdeyi
iIsitma veya sogutmadan koruyarak s
yaltimi igin cok uygundur.

Tambur kaplama

Vidalar, somunlar veya diger baglanti
elemanlan gibi seri Uretilen Grlnler ve ayni
zamanda giderek daha klcUk ila orta boyutlu
damgalanmis bilesenler, yalnizca tamburlu
elektrokaplama makinelerinde  ekonomik
olarak islenebilir. Bu tambur Uniteleri, ddnme
eksenleri etrafinda doénen delikli, yuvarlak
veya cokgen tamburlardir. Doldurulan
tamburlar bir islem banyosundan digerine
tasinir ve 6n islemden (yag giderme, asitle
temizleme, durulama) elektro kaplamaya
ve son islemeye (Orn. pasivasyon) kadar
olan islem adimlarindan geger. Son olarak,
islenmis parcalar kurutulur.

White rust

Zinc corrosion products that form on zinc
surfaces under certain conditions are called
white rust. White rust forms, among other
things, when there is a lack of CO2 from the
air. White rust is not only unattractive and partly
harmful to health, but also reduces corrosion
protection.

Thermal conductivity

Thermal conductivity is also referred to as
the thermal conductivity coefficient of a solid,
liquid or gas. It is determined by the rate at
which heating at a point propagates through
the substance. Thermal conductivity is thus
the ability of a material to transport thermal
energy (colloquially, heat). Materials with a high
value of thermal conductivity can conduct heat
well, i.e. pass it on. Materials with a low value
of thermal conductivity, on the other hand,
are well suited for thermal insulation, in that
they reduce the passage of thermal energy
or maintain the temperature and thus protect
a room or body from heating up or cooling
down.

Barrel plating

Mass-produced items such as screws, nuts
or other fasteners, but also increasingly small
to medium-sized stamped components, can
only be processed economically in barrel
plating units. These barrel units are perforated,
round or polygonal barrels that are rotated
around their axis of rotation. The filled drums
are transported from one treatment bath to
the next and thus pass through the processing
steps from pretreatment (degreasing, pickling,
rinsing) to electroplating and posttreatment
(e.g. passivation). Finally, the treated parts are
dried.

https://www.tuyider.org




Thermal load capacity

Thermal load capacity indicates how
temperature-resistant a material or component
is. Resistance to high temperatures is often
also referred to as heat resistance. If a material
or component is overheated, i.e. the so-called
upper service temperature is exceeded, the
temperature-dependent properties of the
material change. As a result, components or
materials often no longer meet the specified
requirements because, for example, the
surface oxidizes, flakes off or deformations
occur.

If the temperature of a material or object reaches
the so-called upper service temperature, the
temperature-dependent properties change to
such an extent that the material or object no
longer meets the requirements or is destroyed
(overheating). The duration of the temperature
effect also plays a role.

Salt spray resistance

Salt spray resistance is tested with the neutral
salt spray test (NSS, also called salt spray
test or salt fog test). This standardized test for
assessing the corrosion protection of various
coatings is regulated by various standards
(ASTM B117, DIN 50021 SS, DIN 63167, DIN
EN ISO 9227, DIN EN 60068-2-52, DIN EN
60068-2-11). The coated workpieces tested
in this way are sprayed with a salt solution
(usually sodium chloride) in a test chamber,
which causes the parts to corrode in a
controlled manner. The test duration can vary
from 6 hours to over 1000 hours.

Coatings with high corrosion resistance are
characterized by longer durability in the salt
spray test, i.e. higher salt spray resistance.
In various industries such as automotive,
standards are set to assess the quality of
components tested in the salt spray test.

Coating systems must survive a minimum test
period without corrosion in order to meet the
requirements specified in these standards.

Coating Thickness / Layer Thickness

Coating thickness or layer thickness refers to
the material thickness of one or more coatings
on a substrate. In metal finishing, layer
thickness usually refers to the thickness of an
electroplated or chemical coating on a metallic
substrate.

Termal esneklik

Termal yUk kapasitesi, bir malzeme veya
bilesenin sicaklga ne kadar dayanikl
oldugunu gosterir.  Yiksek sicakliklara
diren¢ genellikle 1si direnci olarak adlandirilir.
Bir malzeme veya bilesen asin isinirsa, yani
Ust servis sicakligi asilirsa, malzemenin
sicaklga bagl Ozellikleri degisir. Sonug
olarak, drnegin ylzey oksitlendiginden, pul
pul doékuldiginden veya deformasyonlar
meydana  geldiginden, bilesenler veya
malzemeler genellikle gereksinimleri artik
karsilamiyor.

Bir malzeme veya nesnenin sicakligi, stzde
Ust kullanm sicakligina ulasirsa, sicakliga
bagh ozelikler o kadar cok degisir ki,
malzeme veya nesne artk gereksinimleri
karsllayamaz veya tahrip olur (asir isinma).
Sicakliga maruz kalma slresi de bir rol
oynar.

Tuz puskirtme direnci

Tuz puskurtme direnci, ndtr tuz plskirtme
testi (NSS, ayrica tuz puskurtme testi veya
tuz sisi testi olarak da bilinir) ile kontrol
edilir. Cesitli kaplamalarin korozyona karsi
korumasini  degerlendirmeye yonelik bu
standartlastinimis test, cesitli standartlara
gdre duzenlenir (ASTM B117, DIN 50021
SS, DIN 563167, DIN EN ISO 9227, DIN
EN 60068-2-52, DIN EN 60068-2-11). Bu
sekilde test edilen kaplanmis is pargalarina,
pargalarin kontrollti bir sekilde korozyona
ugramasina neden olan bir test odasinda
bir tuz ¢ozeltisi (genellikle sodyum klortr)
pUskdrtlldr. Sinav slresi 6 saatten 1000
saatin Uzerine kadar degisebilir.

YUksek  korozyon  direncine  sahip
kaplamalar, tuz puUskirtme testinde daha
uzun dayaniklilik ile karakterize edilir, yani.
H. daha ylksek tuz puUskirtme direnci.
Otomotiv endustrisi gibi cesitli  endustri
dallarinda, tuz puskirtme testinde test
edilen bilesenlerin kalitesini degerlendirmek
icin standartlar belirlenir.

Kaplama  sistemleri, bu standartlarda
belirtilen  gereksinimleri  karsilayabilmek
icin minimum bir test slresine korozyon
olmadan dayanmalidir.

Kaplama kalinhgi

Bir baz (taban, base, substrate) malzeme
Uzerine bir veya birden fazla katmanin
(layer) yaplimasi ylzeyde kaplama kalinligi
(coating thickness) olusmasini saglar. Metal
veya plastik bir baz malzeme Uzerinde
elektrokimyasal, daldirma veya farkl birgok
metotla kaplama kalinlidgr olusturulabilir.
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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. | 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 Mihendislik San.
Tic. Ltd. Sti | Karakaya 86 Kap. Kim. Mad. Mak. ins. San. Tic. Ltd. Sti. | intersonik Makina San. Ve Tic. A.S. | Hillebrand
Chemicals Kimyasal Pazarlama Ltd. Sti. | Hedef Cevre Tek. Dan. ve Muh. Hizm. San. Tic. | 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 Cihazlari 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. Ins. San. ve Tic. Ltd. Sti. | Gesu Antma Ltd. Sti. | Kamas Galvaniz San. Tic. Ltd.
Sti. | Bmk Metal Kimya Sanayi Ve Disg Ticaret Ltd. Sti. | Gisa Makina Mimes. San. i¢ ve Dis Tic. Ltd. Sti. | Kapsan YUzey
islem Kimya San. ve Dig Tic. Ltd. Sti. | Tinkap Yizey islemleri A.S. | Armin Atk Geri DéndsUm San. Tic. Ltd. Sti. | Hi Dro
Hidrolik End. San. Tic. A.S. | 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. g ve Dig 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
Aritma Kimyasallar ve Ekipmanlan | Giiven Galvano Kimyasallari San. Tic. Ltd. Sti. | Ugler Galvano San. Tic. Ltd. Sti. | As
Kimya - Orhan Yagcioglu | Selzey Kimya Turizm insaat Med. San. ve Tic. Ltd. Sti. | Unique Tech Miihendislik 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. A.S. | KTL Kimya Ekipmanlari ithalat ihracat Dis Tic. Ltd. Sti. | Dogu Pres Otomotiv ve
Tek. San. Ve Tic. A.S. | Rms Kontrol Mih. Otomasyon | Vista Metal Plastik Mobilya Aks. Ltd. Sti. | Saf Teknik Toz Emme
Sis. San. Ve Tic. Ltd. Sti. | Bursa Unverler Hidrolik ve Makina San. Tic. Ltd. Sti. | Alinok Galvanokimya San. ve Tic. Ltd.
Sti. | Envora Arge Miihendislik A.S. | Bado Yiizey islem Tek. San. ve Tic. A.S. | Feza is Giiv. Gevre Egitim Sag. Hiz. Dan.
San. Tic. Ltd. Sti. | Ekt Endiistriyel Kaplama Tank ve Tesis Imalat San. ve Tic. Ltd. Sti. | Emine Ceylani | 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. Tamer SINMAZGELIK
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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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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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ltin Kaplama

Ikitelli Qrganize Sanar'i Bilgesi Galvano Teknik Sanayi Sitesi
F-Blok No.46 Ikitelli / ISTANBUL 212 54809 35
Tel: 0212 549 31 75 (Pbx) Faxs: 0

E-mail:ucler@uciergalvanc.com.tr
www. uclergalvano.com.ir




