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TUYIDER YONETIM KURULUMUZUN
CUMHURIYETIN 100. YILI MESAJLARI

Messages of Our Board of Directors on the
100™ Anniversary of the Republic

“Efendiler, yarin Cumbhuriyeti ilan edecegiz.”

29 Ekim gecen zamanin degil, aydinliga dogru esen riizgarin, bayragimizi cogskunca dalgalandirdigi hir bir
gelecegin kutlamasi sanli 100’Uncl yasinda. Demokrasi ve adaletin yol gdstericiliginde, hep beraber ileriye
dogru yuridigimuiz nice 100 yillara!

“Gentlemen, tomorrow we will declare the Republic.”

On its glorious 100th anniversary, October 29th is not a celebration for the passing of time, but the wind of
light waving our flag for a bright future. Here’s to countless 100 years of remaining committed to the principles
of democracy and justice.

T. Ali SELEN

Cumbhuriyet yonetimi, adalet, demokrasi, firsat esitligi ve insan haklarinin temel giivencesidir.

Bir Cumhuriyet kadini olarak bana egitim alma, ¢alisma, secme ve segilme haklarini veren ve Gilkemde 6zgurce
yasamami, Uretmemi saglayan Cumhuriyetimizin 100’ct yili hepimize kutlu olsun. Kurucumuz Mustafa Kemal
Atatlrk’d sukran, saygl ve minnetle aniyorum.

Republican government is the basic guarantee of justice, democracy, equal opportunities and human rights.
As a woman of the Republic, | would like to congratulate all of us on the 100th anniversary of our Republic,
which gives me the right to receive education, work, vote and be elected, and enables me to live and produce
freely in my country. | commemorate our founder Mustafa Kemal Atatlrk with gratitude, respect and gratitude.

Mari YANCI

“Benim naciz viicudum elbet bir glin toprak olacaktir, ancak Turkiye Cumhuriyeti ilelebet payidar kalacaktir.”

Bin yill agkin kadim bir devlet kiltir ve geleneginin torunlari; Gazi Mustafa Kemal Atattirk, Silah Arkadaglari ve
adi anilmayan binlerce Sehidimiz buttin olumsuz kosullar ve topyekdn saldirilar karsisinda diinyada esi benzeri
gorulmemis bir zaferi hayatlari pahasina kazanarak bizlere muhtesem Tirkiye Cumhuriyeti’ni armagan etti.

TUm dilinya tarafindan 6rnek alinan bu yiice hediye icin derin stkranlarimizi sunuyor, blyik Cumhuriyetimizi
6zenle koruyarak Atatirk’dn i1siginda 100 yillar boyu yasatma s6zi veriyoruz.

“My humble body will surely one day turn to dust, but the Republic of Turkey will remain forever.”

The descendants of an ancient state culture and tradition of more than a thousand years; Gazi Mustafa Kemal
Atatirk, his comrades-in-arms and thousands of unnamed martyrs won an unprecedented victory in the world
at the cost of their lives in the face of all adverse conditions and all-out attacks and gave us the magnificent

Republic of Turkey as a gift.

We offer our deep gratitude for this sublime gift, which the whole world takes as an example, and we promise
that we will protect our glorious Republic with care and keep it alive in the light of Atattirk for 100s of years.

Emin KALIP



amg ettirecek
*h_qy Ataturk
ni yasami Turklye

The achievements to be realized in the field of education and culture, the continuity of states and is the most
important means of raising generations that will sustain themselves. For 100 years since the proclamation
of our Republic, generations with Atatilirk’s principles and reforms have lived in the peace and tranquility of
a fully independent modern secular country. The Republic of Turkey will last forever. Forward, to a brighter
tomorrow together...

nesillerin yetistiriimesinde en dnemli vasitadir. Cumhurlyetlmlzm ilaninda gl
ilke ve inkilaplarina sahip nesiller tam bagimsiz cagdas laik bir tlkenin huzu
Cumbhuriyeti ilelebet payidar kalacaktrr. ileriye, daha aydinlik yarinlara hep birlikte...

Assoc.Prof.Dr. / Doc¢.Dr. Ekrem ALTUNCU

Cumhuriyetimizin 100. Yili Kutlu Olsun!

Turkiye Cumhuriyeti’nin kurulusunun 100. yilini cosku ve gurur icinde kutluyoruz. Ulu Onder Mustafa Kemal
Atatlrk’in onderliginde kazanilan bu blyuk zafer, milletimizin iradesinin ve 6zgurliginin timsali olmustur.
Bugiin, Cumhuriyetimizin temel degerleri ile aydinlik yarinlara ylriimenin onurunu yasiyoruz. Birlik, beraberlik
ve ilerleme yolunda Cumhuriyetimizi daha da yliceltmek dilegiyle. Nice 100 yillara!

We celebrate the 100th anniversary of the establishment of the Republic of Turkey with enthusiasm and
pride. This great victory won under the leadership of the Great Leader Mustafa Kemal Atatirk has been the
epitome of the will and freedom of our nation. Today, we are honoured to walk towards a bright future with
the fundamental values of our Republic. We wish to further glorify our Republic on the path of unity, solidarity
and progress. Happy 100 years!

izzet AYDIN

iki bilyiik savasin izleri hala taze iken, bu tilkeyi gagdas medeniyetler seviyesine tasima vizyonuyla Cumhuriyet’i
kuran basta Mustafa Kemal Atatiirk olmak Gizere tim emegi gegenlere siikranlarimi sunuyorum.

Laik, demokratik bir hukuk devleti olarak Tirkiye Cumbhuriyeti, bolge Ulkelerinden ayricalikli bir konumda
bulunmaktadir. Bu ilke ve degerlere sahip ¢ikan genis halk kitleleri, Tirkiye’nin doért bir yaninda 100. yil
kutlamalarini coskuyla karsilamakta ve gelecege dair umudu yikseltmektedir.

“Cumbhuriyet fikri hdr, irfani hir, vicdani hiir nesiller ister.”

While the scars of two great wars are still fresh, | express my gratitude to all those, especially Mustafa Kemal
Atatlirk, who played a role in founding the Republic with the vision of elevating this country to the level of
contemporary civilizations.

As a secular, democratic rule of law state, the Republic of Turkey holds a distinct position among regional
nations. The vast masses upholding these principles, celebrating the 100th-year festivities with enthusiasm
throughout every corner of Turkey, provide hope for the future.

“The idea of the Republic requires free minds, enlightened intellect, and liberated conscience.”

Melda BAYCAN
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Havacilik Sektorunde
Kimyasal Yuzey Islemler

ve Yeni Trendler

Chemical Surface Treatments
and New Trends in the
Aviation Industry

Merve Yavas UMUTLU

TAI Turkish Aerospace Industries, Inc. Dynamic Systems Special Processes

Dynamic Systems Production / Helicopter
Executive Vice Presidency

Ylzey islemleri; bir malzemenin yUzeyine uygulanan ve
uygulandigr malzemenin mekanik 6zelliklerinin (yorulma muk-
avemeti, sertlik v.b.) gelistirimesi veya fiziksel &zelliklerinin
iyilestiriimesini hedef alan ek islemlerin tamamina denir. Ylzey
islemleri havacillk sektéri basta olmak Uzere savunma,
otomotiv, denizcilik, haberlesme, uzay gibi pek gok sektdrde
aktif olarak kullanimaktadir. Ylzey islemleri kendi icerisinde
U¢ ayn kategoride gruplandirilabilir.

Mekanik Yiizey islemleri

Taslama, honlama, parlatma, kumlama gibi teknikleri icerir.
Malzemenin ylzey kalitesini iyilestirmek icin mekanik eneriji
kullanilir. Ayrica 6zel mikro yapilar elde ederek malzemenin
Ozelliklerini de gelistirir.

Termal Yiizey islemleri

Isiliglem, tavlama ve su verme gibi teknikleriigerir. Buislemlerde
malzemenin ozelliklerini degistirmek icin isi kullanilir. Isil iglem,
bir malzemenin mikro yapisini degistirmek, mukavemetini ve
sunekligini artirmak icin kullanilir. Taviama, bir malzemedeki i¢
gerilimleri azaltmak icin kullanilirken, su verme, bir malzemeyi
hizla sogutarak sertlestirmek icin kullanilir.

Kimyasal Yiizey igslemleri

Elektro kaplama, anodize ve boyama gibi teknikleri icerir. Bu

Surface treatments are all additional processes applied to the
surface of a material and aimed at improving the mechanical
properties (fatigue strength, hardness, etc.) or physical
properties of the material to which it is applied. Surface
treatments are actively used in many sectors such as defense,
automotive, maritime, communications and space, especially
in the aerospace sector. Surface treatments can be grouped
into three categories.

Mechanical Surface Treatments

It includes techniques such as grinding, honing, polishing,
sandblasting. Mechanical energy is used to improve the
surface quality of the material. It also improves the properties
of the material by obtaining special microstructures.

Thermal Surface Treatments

Heat treatment includes techniques such as annealing
and quenching. These processes use heat to change the
properties of the material. Heat treatment is used to change
the microstructure of a material, increasing its strength and
ductility. Annealing is used to reduce internal stresses in a
material, while quenching is used to harden a material by
rapidly cooling it.

Chemical Surface treatments

It includes techniques such as electroplating, anodizing and

https://www.tuyider.org



painting. These processes use chemicals to change the surface
properties of a material. Electroplating is used to place a thin
layer of a different metal on the surface of a material, while
anodizing is used to create a hard, corrosion-resistant oxide
layer on the surface of aluminum, titanium and magnesium.
Painting is used to protect the metal surface from corrosion
and improve its appearance.

In this study, chemical surface treatments and recent inno-
vations in chemical surface treatments will be discussed.

Electrolytic Platings

islemlerde bir malzemenin ylzey 6zelliklerini degistirmek igin
kimyasallar kullanilir. Elektro kaplama, bir malzemenin ylzeyine
farkll bir metalden olusan ince bir tabaka yerlestirmek icin
kullanilirken, anodize, aliminyum, titanyum ve magnezyum
ylzeyinde sert, korozyona dayankli bir oksit tabakasi
olusturmak igin kullanilir. Boyama, metal ylizeyi korozyondan
korumak ve gérindmind iyilestirmek icin kullanilir.

Bu calismada, kimyasal yUzey islemler ve son dénemde kim-
yasal yUzey islemlerinde yer alan yeniliklerden bahsedilecektir.

Kimyasal Yiizey islemler

Kimyasal Yiizey islemler

Chemical Surface Treatments

Elektrolitik
Kaplamalar

Anodidik Kaplama
Prosesleri

Anodidic Coating
Processes

Electrolytic
Coatings

info@tuyider.org

Yuzey Temizleme Boya
Prosesleri

Surface Cleaning Paint

Processes

Yizey Asindirma
Uygulamalar Uygulamalar
Surface Etching

Applications Applications
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Elektrolitik Kaplamalar

Kaplama, bir bilesenin ylzeyinin baska bir metalin ince bir
filmi ile kaplanmasi iglemidir. Elektro kaplama, bir ¢dzeltinin
elektrolize edilmesi yoluyla bir parcanin ylzeyine bir kaplamanin
biriktirilmesi yontemidir. Bu esas olarak korozyon direnci
ve dekoratif &zellikler saglamak igin c¢elik, aliminyum ve
tdrevlerinin  Uzerinde yapilr. Bazi durumlarda plastiklerin
ylzeyine dekoratif amagcli kaplama da uygulaniyor ancak son
yillarda kaplama teknolojisindeki gelismelere bagl olarak bu
tlr uygulamalarin sayisi azaliyor.

Havacillk  sektérinde,  bakir,
nikel, krom, kadmiyum, ¢inko
nikel, gtimus, titanyum kadmiyum

gibi pek cok o&zel elektrolitik
kaplamalar vkulll.anlhr. Kaplaman!n Kaplanacak _
uygulanacag yizey o malzemenin metal parca

nerede kullanilacagi, hangi sicak-
Ikta calisacagl gibi 6zel tasarm
kriterlerine uygun olarak secilir.

Bir elektro kaplama prosesinin
gerceklesebilmesi icin iki ayr
kutup olan anot ve katota,
elektrolitik ¢dzeltiye ve bir guc

‘_Cu2+

Plating is the process of covering the surface of a
component with a thin film of another metal. Electroplating
is the method of depositing a coating on the surface of a
part by electrolyzing a solution. This is mainly done on steel,
aluminum and derivatives to provide corrosion resistance
and decorative properties. In some cases, decorative
coatings are also applied to the surface of plastics, but the
number of such applications has been decreasing in recent
years due to advances in coating technology.

In the aviation industry, many special electrolytic coatings
such as copper, nickel,
chromium, cadmium, zinc nickel,
silver, titanium cadmium are
used. The surface on which the
coating will be applied is selected
in accordance with  special
design criteria such as where the
material will be used and at what
temperature it will operate.

Anot

For an electroplating process to
take place, two separate poles,
anode and cathode, electrolytic
solution and a power source
are needed. Let us examine
the electroplating mechanism
schematically on copper plating.

soz

kaynagina ihtiyag vardrr. Elektro
kaplama mekanizmasini  bakir
kaplama Uzerinden sematik
olarak inceleyelim.

Sekil 1’de gosterilen devreye gore; silfurik asit katimis
bakir stlifat ¢dzeltisinden elektrik akimi - gegirildiginde anotta
bulunan bakir metali katoda kaplanir. Bakir Cu** iyonlan
katoda dogru hareket eder ve 2 elektron alarak metalik bakir
olarak agiga gikar. SO, asit koki ise akim yoninin tersine
anota gidip bir bakir atomu koparip ¢dzeltiye girer. Bakir
plakanin atomlan elektron vererek c¢ozeltiye gecmektedir.
Bdylece katoda kaplanan her bakir atomu igin anot bir bakir
atomunu ¢ozeltiye vermekle elektrolitin bakir miktarini kararli
olarak tutar. Anot ve katotta gerceklesen indirgenme ve
yukseltgenme reaksiyonlari agagidaki sekilde dzetlenebilir.

Katot: 2e” + Cu*? » Cu(k)
Anot: Cuk) » Cu*? + 2e

Her cins kaplama, kaplanmasi istenen tire gdre bir elektrolit
barindinr.  Kaplamay! gerceklestirebilmek icin  kaplanmasi
istenen metalden anot kullanmak gerekir. Literatirde metal
kaplama iglemi galvanize olarak da bilinir.

Kaplama prosesinin gerceklesmesi icin kaplama turtine
6zgU olmakla birlikte cesitli 6n igslemler kullanilir. Bir kaplama
prosesinin kabaca 6n islemleri asagidaki sekilde gdsterilmistir.
Kaplama proseslerinde ¢esitli yUzey hazirlik metotlari kullanilir.
Bu yUzey hazirlik ydntemleri kendi iclerinde mekanik, asitle
ylUzeyi asindirma gibi metotlarla yapilabilir.

10

Sekil 1: Kaplama prosesinin sematik gosterimi
Figure 1: Schematic representation of the electroplating process

According to the circuit shown in
Figure 1; when an electric current
is passed through a solution of
copper sulfate in sulfuric acid,
the copper metal at the anode is
coated on the cathode. Copper Cu** ions move towards the
cathode and take 2 electrons and are released as metallic
copper. The SO,? acid root, on the other hand, moves to
the anode in the opposite direction to the current direction,
breaks off a copper atom and enters the solution. The atoms
of the copper plate pass into the solution by giving electrons.
Thus, for each copper atom coated on the cathode, the
anode gives one copper atom to the solution and keeps
the copper content of the electrolyte stable. The reduction
and oxidation reactions at the anode and cathode can be
summarized as follows.

Katot: 2e- + Cu*? » Cu(k)
Anot: Cu(k) » Cu* + 2e

Each type of coating contains an electrolyte according to the
type of metal to be coated. In order to carry out the coating,
it is necessary to use an anode of the metal to be coated.
In the literature, the metal plating process is also known as
galvanizing.

In order for the plating process to take place, various pre-
treatments are used, depending on the type of coating. The
rough pre-treatments of a plating process are shown in the
figure below.

Various surface preparation methods are used in coating
processes. These surface preparation methods can be
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Figure 2: Stages of the electrolytic plating process

done mechanically, by etching the surface with acid, etc.
Anodic Coating Processes — Anodizing

Metals such as aluminum and magnesium have an important
place in the aviation industry. Due to its low density, it saves
weight in helicopters and dynamic power transmission
units. Metals used in an aircraft are subjected to various
special processes according to the operating conditions.
In the industry, the surfaces of metals such as aluminum
and magnesium are coated with a protective oxide layer to
increase their resistance to corrosion. In addition to these
features, its hardness value and low abrasion resistance
reduce its usage areas to some extent.

If we explain the anodizing process through aluminum; Since
it is a metal with high oxygen affinity, an aluminum oxide
film is formed on its surface without any external treatment.
Although this film hardens the surface to some extent, it does
not provide any industrial contribution because it is very thin.
For this reason, aluminum and its alloys are subjected to
various surface treatments for industrial applications. One
of these surface treatments is anodizing surface treatment.
Aluminum profiles are immersed in an acidic electrolyte as an
anode. A certain voltage (direct current) is applied between
the anode and cathode. Due to electrolysis, an oxide layer
forms on the surface of the profile. This layer is transparent
like glass and protects the aluminum from corrosion. The
reaction at the anode and cathode poles is as follows.

Anode Reactions: 2Al + 3H,0 » ALO, + 6H, + 6&
Cathode Reactions: 6H* + 6e” » 3H2 (gaz)

Sekil 2: Elektrolitik kaplama prosesi asamalari

Anodik Kaplama Prosesleri — Eloksal

Havacilik sektérinde aliminyum, magnezyum gibi metallerin
Onemli bir yeri vardir. DUstk yodunlugu sebebiyle helikopter
ve dinamik guc aktarma Unitelerinde agirliktan kazang saglar.
Bir hava aracinda kullanlan metaller calisma kosullarina
gbre cesitli 6zel proseslere tabi tutulur. Sektérde alliminyum,
magnezyum gibi metallerin ylzeyleri koruyucu oksit tabakasi
ile kaplanarak korozyona karsgl direnclerinin arttirimasi
hedeflenir. Bu 06zelliklerinin yani sira sahip oldugu sertlik
degerinin ve aginma dayaniminin az olmasi kullanim alanlarini
bir miktar azaltmaktadrr.

Eloksal prosesini aliminyum Uzerinden anlatacak olursak;
oksijen afinitesi yuksek bir metal olmasindan dolayi ylzeyinde
disandan higbir islem uygulanmaksizin  bir aliminyum
oksit filmi olusur. Bu fim yUzeyi bir miktar sertlestirmekle
birlikte ¢ok ince olmasindan dolayr higbir endUstriyel katki
saglamamaktadir. Bu nedenle aliminyum ve alagimlarinin
endustriyel uygulamalar igin gesitli yUzey islemlerine tabi
tutulmaktadir. Bu ylzey islemlerinden biri de eloksal ylUzey
islemidir. Aliminyum profiller asitli bir elektrolit icerisine anot
olarak daldiriir. Anot ile katot arasina belli bir gerilim (dogru
akim) uygulanir. Elektroliz dolayisiyla profilin ylzeyinde bir
oksit tabakasi olusur. Bu tabaka cam gibi saydamdir ve
aliminyumu korozyondan koruyan bu tabakadir. Anot ve
katot kutuplarinda olusan reaksiyon asagidaki sekildedir.

Anot Reaksiyonu: 2Al + 3H,0 » AlO, + 6H, + 6e
Katot Reaksiyonu: 6H* + 6e” B 3H2 (gaz)

Eloksal Kaplama

—
|
Anot Asidik
Aliminyum Elektrolit
—
<« —
Anot Katot

Sekil 3: Anodize (Eloksal) Kabini
Figure 3 Anodizing process

info@tuyider.org
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Havacilik sektértinde oldugu gibi TUSAS blunyesinde de gesitli
anodize (eloksal) islemlerinin yapildigi kimyasal iglemler alani
ve tesisleri yer almaktadir. Turkiye'nin lider, dinyanin énde
gelen havacilik ve uzay sirketleri arasindaki konumuyla 6zgin
tasarim asamasindan yerli imkéanlarla gercege donusturdlen;
ucak, helikopter, insansiz hava araci, uydu teknolojileri ve
komponentler bu Uste global endustriyle rekabet eden
driinler haline geliyor. Urlinlerde yer alan tim &zel prosesler
ise Urunun degerini rekabet edilemeyecek sekilde artiyor.

Ylizey Temizleme Prosesleri

Kaplama, anodize gibi ylzey islemleri 6ncesinde parga
yUzeylerinin aktif bir sekilde temizlenmesi gerekir. Bu anlamda
havacillk ve savunma sanayisinde ¢esitli ylzey temizleme
prosesleri uygulanir. Sektérin kanatlan kimyasal cesitliligi
agisindan olduk¢a genistir.

¢ Daldirma Tip Alkali Yikama ile Yiizey Temizligi: Havacilik
ve savunma sanayisinde en yaygin olarak kullanilan yéntemdir.
PUskirtme, daldrma ve ultrasonik olarak sicak ortamda
gerceklesebilir. Alkali yag almalar genelde 50-95°C arasinda
caligir. DUstk sicakliklarda reaksiyon hizi distigtnden tam
temizlik olmayabilir. Bu nedenle sicaklk islem icin dnemli
bir parametredir. Daldirma islem banyolarinda sure 5-10
dakika arasindadir. Sre metalin cinsine ve Uzerindeki yagin
niteligine gdre degisir. Konsantrasyon %3-10 arasindadirr.
Banyo konsantrasyonu belli araliklarla 6Ictlup uygun toplam
alkalitede kalmasi icin eklemeler yapilmasi gerekir.

e Sprey Yontemi ile Alkali Yikama: Alkali islem banyo-
larinda, daldirma islem banyolarina gére fazladan basing
vardrr. 1.4-2.0 bar arasinda olan bu basing temizleme
efektini Ust seviyeye ¢eker. Sicaklik 50-65°C gibi daha disik
seviyededir. Metali temizleme suresi de daldirma sistemlere
gbre daha dustktur. Yaklasik 3 dakika gibi strelerde temizlik
islemi tamamlanir. Sektdrde bu islemin yapilabilmesi igin Grin
bazinda tasarlanmis sprey yikama makineleri mevcuttur.

¢ Ultrasonik Yikama ile Yiizey Temizleme: Bu banyolarda
genelde orta alkali yag alma kimyasallari kullaniimaktadir.
Ses titresimleri sayesinde temizleme efekti arttinimaktadir.
Konsantrasyon %2-5 arasindadir. Sure 3-7 dakika arasinda
metalin Uzerindeki yaga gore degiskenlik gdstermektedir.

¢ Elektrikli Yag Alma ile Yiizey Temizligi: Ylzeye yapisan
organik kirliliklerin gerilim yardimi ile ylzeyden uzaklagsmasini
saglayan bir ydntemdir. Havacilik sektérinde kaplama
oncesinde anodik / katodik temizleme islemlerinin yapimasi
oldukga yaygin ve etkilidir.

e Asitli Yag Alma ile Yizey Temizligi: Genelde hem
yag alma hem de pas temizleme gerektiren parcalar icin
kullaniimaktadir. Malzemenin Uzerindeki pas ve bazen de tufal
temizlendigi icin tercih ediimektedir. Asidik islem banyolari
ortam sicaklginda calisabildigi gibi sicak calisirsa yag ve
pas alma verimi artacaktrr. igeriginde ylizey aktif malzemeler,
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As in the aviation sector, TAl also has a chemical processing
area and facilities where various anodizing processes are
carried out. With its position as Turkey’s leading aerospace
company and one of the world’s leading aerospace
companies, aircraft, helicopters, unmanned aerial vehicles,
satelite  technologies and components, which are
transformed into reality with indigenous capabilities from the
original design stage, become products that compete with
the global industry on this base. All the special processes
involved in the products increase the value of the product
beyond competition.

Surface Cleaning Processes

Part surfaces must be actively cleaned before surface
treatments such as plating and anodizing. In this sense,
various surface cleaning processes are applied in the
aerospace and defense industry. The wings of the sector are
quite wide in terms of chemical diversity.

e Surface Cleaning with Immersion Type Alkali Washing:
It is the most widely used method in the aerospace and
defense industry. It can be realized by spraying, immersion
and ultrasonic in hot environment. Alkali degreasers generally
operate between 50-95°C. Since the reaction rate decreases
at low temperatures, complete cleaning may not be achieved.
Therefore, temperature is an important parameter for the
process. The duration is between 5-10 minutes in immersion
process baths. The duration varies according to the type of
metal and the nature of the oil on it. Concentration is between
3-10%. The bath concentration should be measured at
regular intervals and additions should be made to maintain
the appropriate total alkalinity.

e Alkali Washing with Spray Method: Alkaline process
baths have extra pressure compared to immersion process
baths. This pressure between 1.4-2.0 bar maximizes the
cleaning effect. The temperature is at a lower level such as
50-65°C. Metal cleaning time is also lower than immersion
systems. The cleaning process is completed in approximately
3 minutes. In the sector, there are spray washing machines
designed on a product basis for this process.

e Surface Cleaning with Ultrasonic Washing: Medium
alkaline degreasing chemicals are generally used in these
baths. The cleaning effect is enhanced by sound vibrations.
Concentration is between 2-5%. The duration varies between
3-7 minutes depending on the oil on the metal.

¢ Surface Cleaning with Electric Degreasing: It is a method
that allows the organic impurities adhering to the surface to
be removed from the surface with the help of voltage. In the
aviation industry, it is very common and effective to perform
anodic/cathodic cleaning processes before coating.

e Surface Cleaning with Acid Degreasing: It is generally
used for parts that require both degreasing and rust cleaning.
It is preferred because it removes rust and sometimes scale
on the material. Acidic process baths can operate at ambient
temperature, but if it works hot, degreasing and rust removal
efficiency will increase. It contains surface active materials,
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inhibitdr ve asitler (fosforik, sulftirik, hidroklorik, hidroflorik vb.)

inhibitors and acids (phosphoric, sulfuric, hydrochloric, bulunmaktadir. Banyo asidik karakterde oldugu igin banyo
hydrofluoric, etc.). Since the bath is acidic, the bath equipment ekipmanlan paslanmaz celik veya polipropilen malzemeden
should be made of stainless steel or polypropylene. Although olmalidir. Ortam sicakliginda galigmasi ve pas almasi banyonun
working at ambient temperature and rust removal are olumlu yénii olmasina ragmen, ylksek konsantrasyonda
positive aspects of the bath, it is a disadvantage to use it in kullaniimasi dezavantajdir. Metalin (izerindeki pas ve yag
high concentrations. [t works at concentrations of 5 - 50% miktarina goére %5-50'lik konsantrasyonlarda calisir. Sire

depending on the amount of rust and oil on the metal. The
time will increase as the bath concentration decreases and
will reach 1-2 hours. Although temperature is not required,
it is preferred because heat will increase the reaction rate.
The parameters to be considered in acidic process baths are
total acid and time. As the bath concentration decreases, the

banyo konsantrasyonu dulstlkce artacak 1-2 saatleri
bulacaktrr. Sicakllk gerekmese de Isi reaksiyon hizini
arttiracagi icin tercih edilmektedir. Asidik islem banyolarinda
dikkat edilmesi gereken parametreler toplam asit ve suredir.
Banyo konsantrasyonu dustikge hiz azalacak ve ekleme

speed will decrease and additions will be required. Corrosion yapiimasi gerekecektir. Demir ve gelik pargalarda agindirma
of iron and steel parts can be prevented with the help of yapmasi kimyasal i¢indeki inhibitér yardimi ile engellenebilir.
the inhibitor in the chemical. After the rust and scale on the Asit inhibitéri yardimi ile metalin Gzerindeki pas ve tufal
metal are removed with the help of the acid inhibitor, the alindiktan sonra kimyasal hizi yavaslayacak asindirma miktari
chemical speed will slow down and the amount of abrasion azalacaktrr. Ayrica asidik yad almanin oémrl uzayacaktr.
will decrease. In addition, the life of acidic degreasing will be Aliminyum malzemede ise bir miktar agindirma olmasi
extended. In aluminum material, acid inhibitor is not necessary istendiginden asit inhibitérii sart degildir.

since some abrasion is desired.

Boya Uygulamalar
Paint Applications vatve
Havacilk ve savunma sanayisinde helikopter, ucak gibi hava
aracglarinin galisacaklar ortam kosullarina gére 6n ylzey
islemlerinden sonra boya uygulamalar ile desteklenmesi

In the aviation and defense industry, air vehicles such as
helicopters and airplanes need to be supported with paint
applications after preliminary surface treatments according

to the environmental conditions in which they will operate. gerekir. Bu uygulama gerek detay parca Uretimlerinde gerekse
This application is done both in detail part production and de nihai hale gelmis Urlin Uzerinde yapilir. Boya uygulamalari
on the finalized product. Although paint applications vary sektorden sektore oldukca degdisim gostermekle beraber son
considerably from sector to sector, the most popular dénemde en poptler uygulamalar robotik boya sistemlerinin
applications in recent years have been the development of gelistiriimesi olmustur.

robotic paint systems.

Yiizey Asindirma Uygulamalar
Surface Etching Applications
Havacilikta ve savunma sanayiinde alUminyum malzemelerin
yani sira ¢elik, titanyum gibi malzemelerin kullanmi da
oldukga populerdir. Asagidaki tabloda havacilikta kullanilan
malzeme ¢esitliliginin yUzdelik oranlar gosterilmistir.

In addition to aluminum, materials such as steel and titanium
are also very popular in the aviation and defense industry. The
table below shows the percentages of the variety of materials
used in aviation.

Aliminyumda uygulanan ytizey

Surface treatments applied to Diger Gelik i o ) B
aluminum are also prominent 1% 13% islemleri gelik ve titanyum yiiz-
in steel and titanium surface | Titanyum ey islemlerinde de 6n plana

z;/., ckmaktadr.  Genelde  ¢elik
b Kompozit malzemelere kaplamalarin yan

1% sira metal-metal yapistrma pro-
is carried out before metal- sesleri dnecesinde yiizey hazirigi
to-metal bonding processes yapllarak yiizeylerin  birbirine
to ensure better adhesion  of daha iyi tutulmasi saglanr. Nitrik
the surfaces to each other. asit ve hidroflorik asit yardimi ile
pvitatheiihe PROMNNITCRacid metal ylzeylerinde asindirma

and hydrofluoric acid, etching . ; g i
. islemleri gerceklestirilerek géze-
processes are carried out on , .
neklerin aciimasi saglanir.

metal surfaces to open the

treatments. In general, in ad-
diton to coatings on steel
materials, surface preparation

ores.
P W Celik M Titanyum B Kompozit Aliminyum Diger Titanyum malzemelerde de
In titanium materials, titanium titanyum asindirma prosesleri
etching processes and anod- ve anodize ( eloksal ) prosesleri
izing processes are used as ylzey asindirma  metotlarn
surface etching methods. olarak kullanilir.

Sekil 4: Havacilikta kullanilan Malzeme Cesitliliginin YUzdesel Dagiimi
info@tuyider.org Figure 4: Percentage Distribution of Material Diversity Used in Aviation 13
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HAVACILIK VE SAVUNMA SANAYIDE KULLANILAN
YUZEY iSLEMLERDE YENi TRENDLER

GuntmUzde, “strdurdlebilirlik”, “yenilik”, “verimlilik” ve “kalite”
terimleri tim sektorler icin oldugu gibi, yUzey islem sektériini
de sekillendirmekte, her gegen giin hem ham maddelerin
seciminde hem de Uretim sUreclerinde yeni teknolojiler ortaya
cikmaktadir. Ulkemizde yer alan firmalarda bu dogrultuda
yatinm faaliyetlerini sekillendirip ilerletmektedir. Son dénemde
gerceklesen bazi trendleri inceleyecek olursak;

Kimyasal Atik Sularinin Geri Kazanilmasi

Havacilik ve savunma sektoriinde kullanilan ve uygulanan tim
yUzey islemleri endUstrilesmenin ve dinya nUfusunun artisiyla,
mevcut su kaynaklarini hizla ttiketmekte ve kirlenmektedir. Bu
kapsamda sifir atik projeleri ve geri kazanim sistemleri son
dénemde oldukga populerdir.

Bu kapsamda, Turk Havacilik
ve Uzay Sanayii (TUSAS),
cevre agisindan cok Onemli
bir adim atti. Sifir Sivi Desariji-
SSD (Zero Liquid Discharge-
ZLD) tesisi kurdu. Sistem,
hava tasiti pargalarinin iglen-
mekte oldugu kimyasal ylzey
islemleri tesisinde birgok ileri
arntma teknolojisini  entegre
ederek olusan enduUstriyel
nitelikli atik sulann %85 Uzeri
yUksek bir oranda geri kazanimini ve (retim hatlarinda
yeniden kullanimasini sagliyor. Bdylece tesis ile birlikte
su kullanm verimliligi en Ust dizeye c¢ikacak, sirketin
uyguladigi strdurtlebilir cevre yonetimi ve ddnglsel ekonomi
politikalarina buytk katki saglanacak.

=

Geri kazanim sistemlerindeki ana mantik, atiklarin kendi
iclerinde siniflandirlarak ayn ayn toplama Unitelerinde
biriktirilerek pH ndtr olacak sekilde bir evaporatére beslenmesi
sonucu saf su Uretiimesi prensibine dayanir.
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KAZANDIK

NEW TRENDS IN SURFACE TREATMENTS USED IN
AEROSPACE AND DEFENSE INDUSTRY

Today, the terms “sustainability”, “innovation”, “efficiency”
and “quality” shape the surface treatment sector as they do
for all sectors, and new technologies are emerging every
day, both in the selection of raw materials and in production
processes. Companies in our country are shaping and
advancing their investment activities in this direction. If we
examine some of the recent trends;

Recovery of Chemical Waste Water

All surface treatments used and applied in the aerospace
and defense sector are rapidly consuming and polluting the
available water resources with the increase in industrialization
and world population. In this context, zero waste projects
and recycling systems have recently become very popular.

In this context, Turkish
Aerospace Industries (TAI)
has taken a very important
step for the environment. It
established a Zero Liquid

Discharge (ZLD) facility. The
system integrates many
advanced treatment tech-
nologies at the chemical
surface treatment facility,
where aircraft parts are
processed, and ensures
that industrial wastewater
is recovered at a rate of over 85% and reused in production
lines. Thus, the plant will maximize water use efficiency
and contribute significantly to the company’s sustainable
environmental management and circular economy policies.

The main logic in recovery systems is based on the principle
of producing pure water by classifying the wastes and
collecting them in separate collection units and feeding
them to an evaporator in a pH neutral manner.

Paint Applications Reducing Radar Visibility

The choice of exterior paint for products such as general-
purpose helicopters and national fighter aircraft produced
by TAl has traces that push the limits of technology.

As part of the National Combat Aircraft (MMU) Program, the
KAAN Fighter Aircraft was equipped with low radar visibility
(RAM) paint, which significantly reduces radar visibility. As
a result of the studies carried out, this special paint, which
reduces the risk of radar detection of the aircraft by 97%,
was successfully completed.

Developed at TAI facilities, the low-visibility paint reduces
the aircraft’s visibility on radar by using a damping material
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technology with low electromagnetic transmittance. This
innovative paint technology is used to prevent aircraft from
being detected by radar systems. Air platforms gain a great
advantage in the combat environment by ensuring that they
are either invisible to radar or detected at very small sizes.
TAI continues its efforts to increase the success level of the
low-visibility paint technology and to make this technology
available in other products. In addition, activities are also
being carried out to enable the use of paint technology in
other surface materials. Thanks to the low-visibility paint
technology, the KAAN Fighter Jet will gain a different
advantage from other aircraft in the combat environment.
It will greatly reduce the risk of being detected by radar
systems, allowing the aircraft to perform its missions more
effectively and safely.

In addition to these applications, on January 11, 2023, the
Turkish Air Force received its first T70 Utility Helicopter from
TAI. The helicopter received was seen to have a color similar
to purple. The fact that the Air Force, which generally prefers
camouflage or gray painting on helicopters, preferred the
current color for the T70 aroused curiosity in many people.
However, the situation was not as expected.

info@tuyider.org

Radar Gérunurligini Azaltan Boya Uygulamalari

TUSAS biinyesinde Uretilen genel maksatl helikopterler,
milli muharip ugagdi gibi Urtnlerin dis cephe boya segiminde
teknolojinin sinirlarini zorlayan izler bulunmaktadir.

Milli Muharip Ugak (MMU) Programi kapsaminda KAAN
Savas Ugagi, radar gorinurlidind énemli dlclide azaltan
dUsUk radar gorindrlikid (RAM) boya ile donatildi. Yapilan
galismalar sonucunda, ugagdin radarda tespit edilme riskini
%97 oraninda azaltan bu 6zel boya basariyla tamamlandi.

TUSAS tesislerinde gelistirilen dustk gdrdndrlikli boya,
elektromanyetik gegirgenligi dustk bir séntmleyici malzeme
teknolojisi kullanarak ugagin radarda goruntrliginu azaltiyor.
Bu yenilik¢i boya teknolojisi, hava araglarinin radar sistemleri
tarafindan tespit ediimesini dnlemek amaciyla kullaniliyor.
Hava platformlar, radarda ya hi¢ gérGnmemesini ya da
¢ok klcguk boyutlarda algilanmasini saglayarak muharebe
ortaminda blylk bir Ustinlik elde ediyor. TUSAS, dusuk
gorunUrliklt boya teknolojisinin - basari seviyesini artirmak
ve bu teknolojiyi diger Urtnlerinde kullanilabilir hale getirmek
icin ¢alismalarini strdartyor. Ayrica, boya teknolojisinin diger
ylUzey malzemelerinde kullanilabilmesi icin de faaliyetler
yUrGttldyor. KAAN Savas Ugagdi, distk gortnurlikli boya
teknolojisi sayesinde muharebe ortaminda diger ugaklardan
farkll bir avantaj elde edecek. Radar sistemleri tarafindan
tespit edilme riskini blytk ol¢tide azaltmasi, ugagin gérevlerini
daha etkili ve glvenli bir sekilde ger¢eklestirmesine olanak
saglayacak.

Bu uygulamalarin yani sira 11 Ocak 2023 tarihinde Turk Hava
Kuvvetleri, TUSAStan ilk T70 Genel Maksat Helikopteri'ni
teslim aldi. Teslim alinan helikopterin mora benzer bir renge
sahip oldugu gértldi. Helikopterlerde genelde kamuflaj
veyahut gri boyama tercih eden Hava Kuvvetleri'nin, T70 icin
mevcut rengi tercih etmesi ise birgok insanda merak duygusu
uyandirdi. Ancak durum sanildigi gibi degildi.
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Bir &6rnegini gérdigimiz ‘mor’ T70, Hava Kuvvetleri
Komutanligi blnyesindeki 135. Filo tarafindan ‘Combat
SAR’ gorevlerinde kullanilacak. Yani muharebe sahasi
icerisine atlamak zorunda kalan ugus ekibinin kurtariimasini
kapsayan Combat SAR gorevlerinde, UH/1 ve/veya Cougar
Mk1 helikopterlerinin yerlerini alacaklar. Bu tarz gérevlerdeki
helikopterlerin, disman temas hattinin yakininda hatta
icerisinde ugus gergeklestirdikleri icin omuzdan atilan hava
savunma flzeleri / MANPADS'ler basta olmak Uzere cesitli
RF ve IR gudimlU hava savunma flzeleri tarafindan hedef
alinma riskleri ¢cok daha yUksek. Bunun igin helikopterinin
kizildtesi (IR) ve radar (RF) izinin, olabildigince dusurllmesi
gerekiyor. Bu lacivert ile mor arasindaki rengin, helikopterin IR
izini oldukga duslrdigu tzerinde duruluyor. Evet, bir ‘siyah’
veya ‘yesil’ Black Hawk belki cok daha havall ancak IR izleri
de ¢ok daha yUksek oldugu biliniyor.

Cr*¢ Banyolarinin Cr*®’e Donlistirilmesi

Krom kaplama dekoratif ve fonksiyonel amagli yaygin bicimde
kullaniimaktadir. Yuksek sertlik, parlak gérindm, mikemmel
asinma ve korozyon direncine sahiptirler. Cr*® toksik ve
kansorejen bir malzemedir. Bu ylizden Cr* banyolarindan
elde edilen Cr kaplama, galisan sagligi ve gevre agisindan
blytk risk olusturmaktadir. ABD, Japonya, Avrupa gibi
Ulkelerde kullanimi sinirlandinimistir. Bu yUzden benzer kalite
ve Ozelliklere sahip, ayrica toksik ve cevreye zararl etkisi
olmayan Cr*® banyolari, Cr®’'ya iyi bir alternatiftir.

Diinya Saglk Orgiitil (WHO) ve Avrupa Birligi (AB) ortaklasa
yurGttigl  calismalarin - ardindan, 6zellikle zehirli  oldugu
bilinen ve aralarinda Cr+*®’nin da bulundugu agir metaller icin
cikartilan, sonrasindaysa buttn zehirli maddeleri icerecek
sekilde kapsami genigletilen Zararli Maddelerin Kisitlanmasi
Yénetmeligi (Restriction of Hazardous Materials - RoHS) 2011
yilinda AB Uye ve Uye adayl Ulkelerde uygulamaya girdi. Bu
yonetmelikte zararn belirtilen maddelerin kisitlanmasi ve risk
tagimayan alternatiflere yonelinmesi konusunda akademik,
endustriyel ve ticari ¢alismalar yénlendiren birgok kural da
farkinda olmadan hayatimiza girdi.

2011 yilindan sonra, &zellikle AB Ulkeleri disinda Uretilen
herhangi bir mal ya da esya satin aldiysaniz, ya dogrudan
Urindn Uzerinde ya da garanti belgeleri arasinda muhakkak
RoHS logosunu gérmissinizdir. Bu logo, s6z konusu
UrinUn AB Uyesi ya da Uye aday! Ulkelere satilabilmesi icin
yasal bir zorunluluk. RoHS yoénetmeligi Cryi yasakliyor.
Pekiyi kromun faydalarindan vazgecece@iz anlamina mi
geliyor? Hayir, clink Cr+¢’nin Ustun 6zelliklerini hemen hemen
birebir karsiladigl halde onun gibi zehirli olmayan bagka bir
krom formu daha var: Cr*® hem krom igeren alasimlarda
(6rnegin paslanmaz celikler), hem dekoratif krom kaplamalar
(kromaj v.b.) hem de fonksiyonel galvaniz kaplamalarda
(pasivasyon islemlerinde) Cr*® artk tamamen Cr*®’nin yerini
almis durumda.
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The ‘purple’ T70, of which we have seen an example, will be
used by the 135th Squadron of the Air Force Command in
‘Combat SAR’ missions. In other words, they will take the
place of UH/1 and/or Cougar Mk1 helicopters in Combat
SAR missions, which involve the rescue of flight crews who
have to jump into the battlefield. Since helicopters in such
missions fly near or even within the enemy’s line of contact,
they are at a much higher risk of being targeted by various
RF and IR guided air defense missiles, especially shoulder-
fired air defense missiles / MANPADS. To achieve this, the
helicopter’s infrared (IR) and radar (RF) signature must be
reduced as much as possible. It is believed that this navy
blue to purple color significantly reduces the IR signature of
the helicopter. Yes, a ‘black’ or ‘green’ Black Hawk may be
much cooler, but its IR signature is also known to be much
higher.

Conversion of Cr*¢ Baths to Cr*®

Chrome plating is widely used for decorative and functional
purposes. They have high hardness, bright appearance,
excellent wear and corrosion resistance. Cr*¢ is a toxic and
carcinogenic material. Therefore, Cr coating obtained from
Cr+® baths poses a great risk to employee health and the
environment. Its use is restricted in countries such as the
USA, Japan and Europe. Therefore, Cr+® baths, which have
similar quality and properties and have no toxic and harmful
effects on the environment, are a good alternative to Cr+®.
Following the joint efforts of the World Health Organization
(WHO) and the European Union (EU), the Restriction of
Hazardous Materials (RoHS) Regulation, which was issued
for heavy metals, including Cr*$, which are known to be
particularly toxic, and then expanded to include all toxic
substances, entered into force in EU member and candidate
member countries in 2011. Many rules guiding academic,
industrial and commercial studies on restricting hazardous
substances and shifting towards risk-free alternatives have
unknowingly entered our lives.

After 2011, if you have purchased any goods or products,
especially those manufactured outside the EU, you will have
seen the RoHS logo either directly on the product or on
the warranty documents. This logo is a legal requirement
for the product in question to be sold to EU member
or candidate member states. The RoHS methodology
bans Cr. But does that mean we give up the benefits of
chromium? No, because there is another form of chromium
that almost exactly matches the superior properties of Cr
but is not as toxic: Cr® has now completely replaced Cr+®
in both chromium-containing alloys (e.g. stainless steels),
decorative chrome coatings (chromium plating, etc.) and
functional galvanized coatings (passivation processes).

Many companies producing chemical materials in industry

and industry are now using and developing Cr+® instead of
Cr+®in the chemicals they produce. There are three different

https://www.tuyider.org



chemicals required for the reduction process; hydrogen
peroxide, methanol and sodium metabisulfite. In addition to
these processes, metallic and organic impurities dissolved
in the Cr*® bath must be removed to complete the reduction
reaction.

Sandblasting and Degreasing Process in One Stage

In the aerospace and defense industry, all parts that come
to the final process go through various manufacturing
stages and contain oil-based additives on their surfaces.
This process is essential to protect the parts from corrosion.
However, it should not be forgotten that one of the effective
surface preparation methods in coating processes is alkaline
washing and sandblasting steps. In the shot blasting process,
which is a mechanical cleaning method, it is critical that
the parts to be blasted are clean. Otherwise, impurities will
accumulate on the blasting media and may have a negative
effect on the next part in the process. At the same time,
oily and sticky sand media causes the sandblasting device’s
filters to clog. In addition, electrical energy consumption and
labor costs increase with increased blasting times.

Thanks to a powder developed by German engineers,
contamination of the blasting media is now minimized. When
the blasting media encounters foreign substances such as
oil and dirt, it forms agglomerates and moves towards the
filter, thus ensuring that the blasting process is carried out
with a constantly clean media.

With the use of the relevant material;

* Reduced surface treatment costs

e Elimination of washing and drying processes

e |ncreases the degree of cleanliness and
shortens
process times

e Reducing energy consumption

e Minimizes wear costs and material
consumption

* Reduces fire and explosion hazard

® |ncreased availability of the shot blasting
plant

It is an application that can be preferred for
reasons such as.

Plasma Electrolytic Oxidation (PEO)

Plasma Electrolytic Oxidation (PEO), also known as Micro
Arc Oxidation (MAO), is used to coat the surfaces of Al, Ti,
Mg and their alloys with an ultra-hard and thick oxide layer.
The sparks and/or microarcs generated during the process
move rapidly in solution and spread over the metal surface.
Within the discharge channels opened by the microarc on
the surface, the local temperature and pressure suddenly

info@tuyider.org

Sanayi ve endUstride birgok kimyasal malzeme Ureten firmalar
artik Urettikleri kimyasallarda Cr+® yerine Cr® kullanmakta ve
gelistirmektedir. indirgeme islemi igin gerekli olan literatiirde
yer etmis Ug¢ ayr kimyasal vardir; hidrojen peroksit, metanol
ve sodyum metabisulfit. Bu islemlerin yani sira indirgenme
reaksiyonunun tamamlanmasi icin Cr+® banyosunda ¢6ziinen
metalik ve organik safsizliklarin ortamdan uzaklastirimasi
gerekmektedir.

Kumlama ve Yag Giderme Prosesinin Tek Asamada
Yapilmasi

Havacilk ve savunma sanayide son prosese kadar gelen
tim pargalar cesitli imalat asamalarindan ge¢mekte ve
ylzeylerinden yag bazli katki maddeleri barindirmaktadir. Bu
islem pargalarin korozyondan korunmasi igin elzemdir. Ancak
unutulmamalidir ki kaplama proseslerinde etkin ylzey hazirlik
yontemlerinden biri de alkali yilkama ve kumlama adimlaridir.
Mekanik bir temizleme ydntemi olan kumlama isleminde
kumlanacak parcgalarin temiz olmasi kritik 6nem tasir. Aksi
takdirde kirlilikler kumlama medyasina birikir ve islemi devam
eden bir sonraki pargaya da negatif etkide bulunabilir. Ayni
zamanda yagli ve yapiskan kum medyasi kumlama cihazinin
filtrelerinin tikanmasina yol acar. Bununla beraber elektrik
enerjisi tUketimi ve iscilik maliyetleri de artan kumlama sureleri
ile artrmig oluyor.

Alman muhendisler tarafindan gelistirilen bir toz sayesinde
artk kumlama medyasinin  kirlenmesi minimum duzeye
indirgeniyor. Kumlama medyasi yag kir gibi yabanci madde-
lerle karsilastiginda aglomerelere olusturarak filtreye dogru
gidiyor ve boylelikle surekli temiz bir medya ile kumlama
isleminin gerceklesmesi saglaniyor.

ilgili maddenin kullanimi ile birlikte;

e Ylzey isleme masraflarinin azalmasi

e Yikama ve kurutma igslemlerinin elimine edilmesi

e Temizlik derecesini yUkseltmesi ve proses sUrelerini
kisaltmasi

e Enerji ttketimini azaltmasi

* Asinma masraflarini ve malzeme tlketimini minimize
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etmesi

e Yangin ve patlama tehlikesini azatmasi

e Kumlama tesisinin kullanilabilirligini artirmasi gibi
nedenlerden dolay tercih edilebilecek bir uygulamadir.

Plazma Elektrolitik Oksitlenme (PEO)

Plazma Elektrolitik Oksitlenme (PEQ), diger
bir adyla Mikro Ark Oksitlenme (MAQO),
Al, Ti, Mg ve alasimlarinin ytzeylerinin
ultra sert ve kalin bir oksit tabakasiyla
kaplanmasinda kullanilir. Proses sUresince
olusan kivilcimlar ve/veya mikroarklar, ¢zelti
icinde hizla hareket ederek metal ylzeyine
yayilir. Mikroarklarin yUzeyde actigi desarj
kanallar iginde bolgesel sicaklk ve basing
aniden gok yuksek deg@erlere ulasir. Desarj
kanallarinda sicakliktaki ani artistan dolay
atomik yapidaki atomlar sicaklik etkisi ile birbirine yapisir
ylzeyin kaplamasini saglar.

Bu yontem bir elektrolit icerisine daldinlan s6z konusu
malzemenin plazma kimyasi ve elektrokimyasal reaksiyonlarin
etkisi ile olusan plazma bosalmalar sayesinde ylzeyin kalin,
sert, asinmaya ve korozyona Kkargl direngli bir tabaka ile
kaplanmasi esasina dayanmaktadir.

Plazma Elektrolitik Oksitlenme islemi dort degisik basamakta
gergeklesir;

reach very high values. Due to the sudden increase in
temperature in the discharge channels, the atoms in the
atomic structure stick to each other with the effect of
temperature and provide the coating of the surface.

This method is based on the principle that the surface of the
material immersed in an electrolyte is coated with a thick,
hard, abrasion and corrosion resistant layer thanks to the
plasma discharges generated by the plasma chemistry and
electrochemical reactions. The Plasma Electrolytic Oxidation
process takes place in four different steps;

e Anodizing

Anodic dissolution
e Oxygen output

e Micro-arc formation

The metal, which forms
a stable oxide fim on its
surface in air, is connected
to the power supply as an

. W<

/ Anodlama

-

% | I
= Anodlama
2 4 -
Coézinme
] +
Anodlama Oksijen ¢ikisl
+
Coézunme OO
OOoo
Zaman (s)

e Anotlama

* Anodik ¢dzlinme
e Oksijen ¢ikigl

e Mikro ark olusumu

Hava ortamindayken ylizeyinde kararl bir oksit filmi
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anode. The tank, usually
made of stainless steel, acts
as a cathode to complete
the circuit. A stirrer is used

= to ensure homogeneity in
£ .
= the aqueous solution. To
Mikro-ark g r.edulce the temperatgre
. I rise in the aqueous solution
oksitlenme < .
N due to plasma formation
v &
0]

on the metal surface,
cooling water is circulated
through the double-walled
tank to ensure that the
system always operates at
optimum temperature.

Advantages of the
Process

* Allows anodizing of alloys that cannot be anodized by
conventional anodizing methods, e.g. aluminum
alloys with high silicon content or high copper content
manufactured by die casting, up to 300 um thick.

e No pre- or post surface treatment is required.

https://www.tuyider.org



olusturan metal, gii¢c kaynagina

Anot

Karistirici

-,J_Elektriksel titresimler

anot olarak baglanir. Genellikle
paslanmaz celikten imal edilen tank
devreyi tamamlamak Uzere katot

L

|

Plazma
olusumu

]t

Sogutma
Unitesi

e Environmentally friendly and inexpensive electrolytes are
used.

e Since it does not contain chromium, it can be
considered as an alternative to processes such as
chromic acid anodizing

e (Coatings with high hardness are obtained.
e They provide high abrasion resistance.

e They are used as thermal barrier coatings due to their
high temperature resistance.

e They are resistant to corrosion in various environments.

In summary, the existence of recyclable systems and the
replacement of chemicals that are harmful to the environment
and human health with chemicals that can be substituted
should be the goal of every institution and individual working
in this sector, in line with the increasing demands on the
aviation and defense industry and environmental legal
regulations. It is of critical importance that investment costs
in the end product develop in this direction in order to
increase the quality of sustainable life and industry.

It should not be forgotten that it is the duty and responsibility

of each of us to protect nature and the environment and to
ensure that people live in a sustainable environment.

info@tuyider.org

| gdrevi gorur. Sulu ¢ozelti igerisinde
homojenligi saglamak Ctzere karigtiric
kullaniimaktadir. Metal ylzeyinde
plazma olusumu nedeniyle sulu
¢ozeltideki sicaklik artiglarini azaltmak

Gulg¢ Kaynagi
Unitesi

paslanmaz ¢elik

Sogutma
suyunun
devir daimi

icin sogutma suyu c¢ift cidarl tank
icerisinden dolastirlarak sistemin daima
optimum sicaklikta calismasi saglanir.

Gift cidarl Prosesin Avantajlari

tank (katot) o .

¢ Geleneksel anodize ydntemleriyle
anotlanamayan alasimlarin
anotlanmasina imkan tanir, érnegin
basinch dokim ile imal edilmis ylksek
silisyum igerikli veya yuksek bakir
icerikli aliminyum alagimlarinin 300 pm
kalinligina kadar kadar kaplanmasina
imkan tanir.

* On veya son ylizey islemleri gerekli
degildir.

e Cevreye karsl duyarl ve pahali
olmayan elektrolitler kullanilir.

e Krom icermemesi sebebiyle kromik asit anodize gibi
proseslere alternatif olarak degerlendirilebilir

e YUksek sertlige sahip kaplamalar elde edilmektedir.
* Yiksek asinma direnci saglarlar.

* Yiksek sicaklik dayanimi &zelliginden dolay termal
bariyer kaplama olarak kullaniimaktadirlar.

e Cesitli ortamlarda korozyona karsi dayaniklilardir.

Ozetle, havacilk ve savunma sanayisine artan talepler ve
cevresel yasal duzenlemelere ithafen geri donUsturebilir
sistemlerin  varligl, cevreye ve insan sagligina zararl
kimyasallarin yerini muadil olabilecek kimyasallarin almasi
bu sektérde calisan her kurum ve bireyin hedefi olmalidir.
Surdurdlebilir yasam ve endUstri kalitesinin artmasi son
Urdndeki yatirm maliyetlerinin bu dogrultuda gelismesi kritik
Onem tagimaktadir.

Unutulmamalidir ki dogayl ve ¢evreyi korumak, insanlarin

sUrdUrdlebilir bir gevrede yasamasini saglamak her birimizin
gdrev ve sorumlulugundadir.
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Ucak Yiizey Islem
Pazarinda Buyume

Aircraft Surface Treatment 3
Market Growth

Assoc. Prof. Dr. | Dog. Dr. Ekrem Altuncu

Tlyider Bilim ve Danisma Kurulu Uyesi | Subu-Sumar Ogretim Uyesi
Surface Treatment Assoc. Of Turkey | Sakarya University Of Applied Sciences

Havacillk ylzey iglemleri pazar toplam vylzey islem
uygulamalari pazarinda %15 lik paya sahiptir. Kiiresel pazarda
yaklagik 470 Milyar $’lik bir degere sahiptir.

Ucak vylUzey islemi, ucak bilesenlerinin ve yapilarnin
dayanikliigini, performansini ve glvenligini saglamada ¢ok
6nemli bir rol oynar. Bu 8zel slreg, ucagin dis yUzeylerine
boyalar, astarlar ve sizdirmazlik malzemeleri gibi koruyucu
kaplamalarin uygulanmasini icerir. Bu islemler korozyonun
Onlenmesi, erozyon direnci, 1sI yalitmi ve estetik iyilestirme
gibi bircok amaca hizmet eder. Yizey islemleri hava tasitini
nem, UV radyasyonu ve kirleticiler gibi ¢evresel unsurlardan
etkili bir sekilde koruyarak kritik bilesenlerin &mrinU uzatir ve
yapisal buttnliklerini gelistirir. Ayrica, gelismis ylzey islemleri
yakit verimliliginin ve aerodinamigin iyilestiriimesine katkida
bulunarak ugagdin genel performansini optimize eder ve bakim
maliyetlerini azaltr. Oziinde, ugak ylizey islemleri havacilik
bakim ve operasyonunun hayati bir yonadir ve bu karmasik
makinelerin uzun éGmurld ve glvenilir olmasini saglar.

Ayrica, strdUrUlebilirlik ve eneriji verimliligine verilen édnemin

artmasl, gevre dostu Ugak Yiizey islem alternatiflerine olan
talebi artirmistir. Bu durum, piyasa oyuncularinin yenilik¢i ve
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The aviation surface treatment market has a 15% share of
the total surface treatment applications market. The global
market is worth approximately $470 billion.

Aircraft surface treatment plays a crucial role in ensuring the
durability, performance, and safety of aircraft components
and structures. This specialized process involves applying
protective coatings, such as paints, primers, and sealants, to
the exterior surfaces of the aircraft. These treatments serve
multiple purposes, including corrosion prevention, erosion
resistance, thermal insulation, and aesthetic enhancement.
By effectively shielding the aircraft from environmental
elements, such as moisture, UV radiation, and pollutants,
surface treatments extend the lifespan of critical components
and enhance their structural integrity. Moreover, advanced
surface treatments contribute to improved fuel efficiency and
aerodynamics, optimizing the aircraft’s overall performance
and reducing maintenance costs. In essence, aircraft
surface treatment is a vital aspect of aviation maintenance
and operation, ensuring the longevity and reliability of these
complex machines.

Moreover, the growing emphasis on sustainability and energy
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efficiency has propelled the demand for environmentally
friendly Aircraft Surface Treatment alternatives. This has
created lucrative opportunities for market players to develop
innovative and sustainable Aircraft Surface Treatment
solutions.

Furthermore, emerging economies in Asia-Pacific and
Latin America are experiencing rapid industrialization and
urbanization, contributing to the growth of the Aircraft
Surface Treatment Market. These regions are witnessing
increased investments in infrastructure development, creating
a substantial demand for Aircraft Surface Treatment products
and services.

Additionally, the COVID-19 pandemic has further accelerated
the adoption of digital technologies and remote working
practices, driving the need for robust Aircraft Surface
Treatment solutions to support these changes.Overall, with
the continuous advancements in technology, increasing
environmental consciousness, and the demand for efficient
operations, the global Aircraft Surface Treatment Market is
poised for steady growth in the foreseeable future. Market
players are expected to focus on product innovation, strategic

info@tuyider.org

strddrdlebilir Ugak Yiizey islem ¢ézimleri gelistirmeleri icin
karll firsatlar yaratmistir.

Bunun vyaninda, Asya-Pasifik ve Latin  Amerika’daki
gelismekte olan ekonomiler hizli sanayilesme ve kentlesme
stirecinden gecerek Ugak YUizey islem Pazarinin blyimesine
katkida bulunmaktadir. Bu bolgeler, altyapr gelistirme
yatnmlarinin artmasina tanik olmakta ve Ugak Yiizey islem
Urtn ve hizmetlerine yonelik dnemli bir talep yaratmaktadir.

Buna ek olarak, COVID-19 salgini dijital teknolojilerin ve
uzaktan galisma uygulamalarinin benimsenmesini daha da
hizlandirarak bu degisiklikleri desteklemek icin saglam Ucgak
Yiizey islem ¢éziimlerine olan intiyacr artirdl,

Genel olarak, teknolojideki sUrekli ilerlemeler, artan cevre
bilinci ve verimli operasyonlara olan taleple birlikte, kiresel
Ugak Yiizey iglem Pazan ongérilebilir gelecekte istikrarl
bir blyUmeye hazirlaniyor. Pazar oyuncularinin, gelisen
pazar firsatlanndan yararlanmak icin  Urin  yeniligine,
stratejik ortakliklara ve cografi genislemeye odaklanmalar
beklenmektedir.

Hava tasiti yUzey islemler pazar, gévde, kanatlar, motor,
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inis takimlan ve digerleri dahil olmak Uzere bir hava tasitinin
cesitli bélimlerinde uygulama alani bulmaktadi. Gdvde
ylzey islemi, korozyonu &nlemek ve aerodinamigi gelistirmek
icin koruyucu kaplamalarin uygulanmasini icerir. Kanatlar,
yakit verimliligini artirmak ve sUrtinmeyi azaltmak igin islem
gerektirir. Motor yUzey islemi, yUksek sicakliklara dayanmak
ve performansi artirmak icin termal bariyer kaplamalara
odaklanir. inig takimlan, kullanim émrlerini ve asinma ve
yipranmaya karsl direnclerini artirmak i¢in iglenir. Diger
uygulamalar arasinda kokpit camlari, egzoz sistemleri ve
elektronik bilesenlerin daha fazla dayaniklilik ve iglevsellik igin
islenmesi yer alir.
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partnerships, and geographical expansion to
capitalize on the evolving market opportunities.

The aircraft surface treatment market finds its
application in various parts of an aircraft, including
the fuselage, wings, engine, landing gears, and
others. Fuselage surface treatment involves the
application of protective coatings to prevent
corrosion and enhance aerodynamics. Wings
require treatment for improved fuel efficiency and
reduced drag. Engine surface treatment focuses
on thermal barrier coatings to withstand high
temperatures and improve performance. Landing
gears are treated to increase their lifespan and
resistance to wear and tear. Other applications
include treatments for cockpit windows, exhaust
systems, and electronic components for enhan-
ced durability and functionality.

The Aircraft Surface Treatment Market Industry Research by
Application is segmented into:

e Fuselage

* Wings

® Engine

e | anding Gears
e Others

The global aircraft surface treatment market is witnessing
several emerging trends that are shaping the industry. Firstly,
there is a growing demand for eco-friendly surface treatment
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technologies to reduce environmental impact. Secondly,
there is an increasing focus on lightweight aircraft materials
like composites, leading to the development of advanced
surface treatment solutions for these materials. Additionally,
the adoption of automation and robotics in surface treatment
processes is on the rise, improving efficiency and reducing
human errors. Furthermore, there is a surge in demand for
innovative coating solutions that provide durability, corrosion
resistance, and heat resistance. Overall, these trends are
driving the growth of the global aircraft surface treatment
market.

The aircraft surface treatment market includes various types
such as pre-treatment, chemical milling, depaint and repaint,
and engine maintenance. Pre-treatment involves the removal
of contaminants from the aircraft surface before coating
or painting. Chemical miling is a process that selectively
removes metal from aircraft components to achieve desired
shapes or thicknesses. Depaint and repaint refers to the
removal of old paint from the aircraft and applying a new
coat. Engine maintenance involves the cleaning, repairing,
and refurbishment of aircraft engines to ensure their optimal
performance. These processes are crucial to maintain aircraft
aesthetics, durability, and functionality.

Uygulamaya Goére Ugak Yiizey islem Pazari
Sektor Arastrmasi su sekilde bolimlere
ayrimistir:

e Govde

¢ Kanatlar

¢ Motor

* inig sistemleri
¢ Digerleri

Klresel hava tasiti yizey isleme pazari, sektdrl
sekillendiren birkag yeni egilime taniklik ediyor.
ilk olarak, cevresel etkiyi azaltmak icin cevre
dostu yUzey isleme teknolojilerine yonelik artan
bir talep var. Ikinci olarak, kompozitler gibi
hafif ugak malzemelerine odaklanma artmakta
ve bu malzemeler icin gelismis yUzey isleme
¢6zUmlerinin gelistirilmesine yol agmaktadir. Ayrica, ylzey
isleme sureclerinde otomasyon ve robot teknolojilerinin
benimsenmesi artmakta, verimliligi artirmak ve insan hatalarini
azaltmaktadir. Ayrica, dayanikliik, korozyon direnci ve s
direnci saglayan yenilikci kaplama ¢dztmlerine olan talep de
artmaktadir. Genel olarak, bu egilimler kiresel ucak ylzey
isleme pazarinin blydmesini sagliyor.

Ugak ylzey isleme pazar, 6n islem, kimyasal frezeleme,
boya ve yeniden boya ve motor bakimi gibi ¢esitli turleri
icerir. On islem, kaplama veya boyamadan énce kirleticilerin
ucak yuzeyinden uzaklastinimasini igerir. Kimyasal yUzey
islem, istenen yUzey kalitesini veya et kalinliklan elde etmek
icin ucak bilesenlerinden ylizeyden kaplamayi, metali secici
olarak kaldiran bir iglemdir. Boyama ve yeniden boyama,
eski boyanin ugaktan cikarimasi ve yeni bir kat uygulanmasi
anlamina gelir. Motor bakimi, optimum performanslarini
saglamak i¢in ugak motorlarinin temizlenmesi, onarilmasi ve
yenilenmesini icerir. Bu islemler ugak estetigini, dayanikliigini
ve iglevselligini korumak icin ¢ok énemlidir.

https://www.marketresearchintellect.com/download-sample/?rid=199773

Referanslar | References

https://www.reliablebusinessinsights.com/enquiry/request-sample/1566105

https://www.stratviewresearch.com/648/aircraft-surface-treatment-market.html
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Istikbal Goklerdedir )
“Mustafa Kemal ATATURK
ve Turk Havaciligi”

The Future is in the Skies
"Mustafa Kemal ATATURK
and Turkish Aviation”

Assoc. Prof. Dr. | Dog. Dr. Ekrem Altuncu

Tlyider Bilim ve Danisma Kurulu Uyesi | Subu-Sumar Ogretim Uyesi
Surface Treatment Assoc. Of Turkey | Sakarya University Of Applied Sciences

Buylk Onder Mustafa Kemal ATATURK'UNn “Istikbal
Goklerdedir” direktifi dogrultusunda yonlendirmesi ve himaye-
sinde, havaciligin temelini teskil eden ¢ok 6énemli galismalar
yapilmigtir.

“Istikbal Goklerdedir* Mustafa Kemal ATATURK ve Turk
Havaciligi kitabi ile gelecek kusaklara isik tutmak, rehberlik
etmek ve genc nesillere aktarmak amaciyla ATATURK
dénemi havacilik tarihi, havacilikla ile ilgili yasami boyu
yasadiklari iceren olaylan ve tarihe intikal eden c¢alismalari
kapsamisti. ATATURK’Un havaciiga bakisi ve 6ngériisd,
uzay ve Ay’'a gidis duslUncesi, Milli MUcadelede strecindeki
hava harekati, Hava Harp Sanayinde askeri ve sivil alanda
yasananlari ve gegirdigi gelisme evrelerindeki bilinmeyenleri
okuyucuya yansitmak ve Turk Havaciligi konusunda énemli
bir kaynak olusturmak hedeflenmistir. Bu amagcla; havacilik
ile ilgili arsiv belgeleri, kitap, ansiklopedi, tez, dergi, makale
ve dbénemin gazeteleri gibi butin kaynaklara ulagimaya
calisiimistir. Mustafa Kemal ATATURKtin Tiirkiye’nin havacilik
alanindaki Dunyaya 6rnek teskil edecek calismalar ile “ Kendi
ucagini kendi yapacak” glce erisiimesinde ki gelisme ve
evreleri yazilan kitapta bulabilirsiniz . Kitap, Mustafa Kemal

28

With the guidance of the Great Leader Mustafa Kemal
ATATURK in line with the directive “The Future is in the
Skies”, very important works that constitute the basis of
aviation have been carried out.

With the book “The Future is in the Skies” Mustafa Kemal
ATATURK and Turkish Aviation, in order to shed light on
future generations, guide and transfer to young generations,
the aviation history of the ATATURK period, the events
related to aviation, including his lifelong experiences and
the works that have passed into history. ATATURK’s view
and foresight of aviation, the idea of space and going to
the Moon, the air operation during the National Struggle,
what happened in the military and civilian fields in the Air War
Industry and the unknowns in the development phases it
went through are aimed to reflect to the reader and to create
an important source on Turkish Aviation. For this purpose; all
sources such as archival documents, books, encyclopedias,
theses, magazines, articles and newspapers of the period
have been tried to be reached. Mustafa Kemal ATATURK’s
efforts to set an example to the world in the field of aviation

https://www.tuyider.org



in Turkey and the development and stages in reaching the
power to “make its own airplane” can be found in the book.
The book is a source where Mustafa Kemal ATATURK’s
work and experiences in the field of aviation throughout his
life are collected.

Topics Included in the Book:

e The Birth of World Aviation and Turks in Aviation
History...

ATATURK’Un yasami boyunca havacilk alaninda yaptgs

e Turkish Aviation History and the establishment of
Turkish Aviation... calismalarinin ve yasadiklarinin toplandigi bir kaynaktr.

e Turkish Aviation during the War of Independence,

the Battle of Inonu, the Battle of Sakarya and the Great Kitabin Igeriginde Yer Alan Konular:

Offensive...
e Establishment of the Turkish Aeronautical Society, * Dunya Havaciliginin Dogusu ve Havacilik
Turk kusu and the Turkish Aeronautical Association, Tarihinde Tarkler...
which constitute the foundation of Turkish Aviation... ¢ Turk Havacilik Tarihi ve Turk Havacilig kurulus
e Firsts and records of Sabiha Gokgen, the world’s first calismalari...
female fighter pilot ¢ Milli Miicadele’de; indnii Savaglar, Sakarya Meydan

info@tuyider.org 29
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Muharebesi ve Blyuk Taarruz'da Turk Havaciligr...

Turk Havaciiginin temelini teskil eden Turk Tayyare
Cemiyeti, Turkkusu ve Turk Hava Kurumunun Kurulusu. ..

e Dlnyanin ik kadin savas pilotu Sabiha Gokgen’in ilkleri

e Establishment of Kayseri, Eskisehir and Etimesgut
ve rekorlari...

Aircraft and Engine Factories...
o Anlker Wing Turme e Kayseri, Eskisehir ve Etimesgut Ucak ve Motor

Fabrikalarinin Kurulusu...
e Ankara Rizgar Tuneli...
¢ Milli Micadele Kahramani: Vecihi Hurkus...

* Hero of the National Struggle: Vecihi Hirkus

e Manufacturer of the first national and domestic airplane

and founder of a civil flight school: Nuri Demirag .
e |k milli ve yerli ugagin Ureticisi ve sivil ugus okulu

e Turkey’s first aircraft engineer: Selahattin Alan . o
kurucusu: Nuri Demirag...

e Breaking the world record with the glider he produced;

Emrullah Ali Yidiz... e Turkiye’nin ilk ucak mihendisi: Selahattin Alan...
e Exporting the airplane bomb he produced; Sakir J l:lrettigi plandr ile dinya rekoru kiran; Emrullah Ali Yildiz...
Zimre... o Urettigi ucak bombasini ihra¢ eden; Sakir Zimre...
e |aying the foundation of Civil Aviation in Turkey... e Turkiye’de Sivil Havaciligin temelinin atimasi...
e The foundation of Turkish Airlines... * TUrk Hava Yollarinin kurulusu...
e And many unknowns about Turkish Aviation History... e Ve Turk Havacilik Tarihine dair birgok bilinmeyen...
M
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GENEL METAL iSLEME

Akim dalgalanmalari kaplama
gucunu ve kaplama kalitesini

nasil etkiler

GENERAL METAL FINISHING
How current ripples affect throwing
power and plating quality

Felipe Atti
MBA, CAF, Kidemli Uygulama Muhendisi

Akim akisini kontrol etmenin énemi

AC guc DC'ye donustlrilduginde akimda dalgalanmalar
olur. Tipki bdyle bir akm ile calisan bir 1SIgin titresmesi
gibi. Saniyenin binde biri kadar kisa bir strede ve gbzle
gbrllemeyecek kadar kUcUk olsa bile elektrokimyasal
sUrecler bundan ya yavaslayarak ya da durarak etkilenir.

Bu tantim yazisinda bu dalgalanmalardaki — ylksek veya
disik — degisim arali@inin kaplama glicl, kaplama kalitesi
ve metal isleme icin gerekli kaynaklar Uzerinde nasil ciddi bir
etkiye sahip oldugu goésterilmektedir.

Sayisal gostergeler sadece ortalama voltaji gésterir

Redresdr panelinde gorllen voltaj degerleri sadece ortalama
bir degerdir. Asil 6nemli olan kullanilan nominal voltajin
yiizdesidir. Ornegin, 18V’lik bir redresérden alinan 7,3V
%40,4’e karsllik gelir. Bu tablo ortalama degerin arkasindaki
gercedi, aslinda neler oldugunu gdsteriyor.

Burada silikon kontrollli redresérde (SCR) veya tristérde
%100 (mavi) ve %40,4’de (koyu mavi) akim cikisini gdrebiliriz.
Her dalga veya dalgalanma yaklasik 3 milisaniye surer. Cikis
voltajl nominal degerin %100’tnde iken dalgalanmalar ¢ok
kUgUktlr. Ancak bu yuksek voltajlar sert krom kaplama icin

32

The importance of controlling current flow

When power is converted from AC to DC, the current flows
in ripples. Just as a light powered by such a current would
flicker, electrochemical processes are also affected, either
slowing or stopping, even if just for milliseconds at a time —
and undetectable by the human eye.

This brief white paper shows how the range of fluctuation
in these ripples — high or low — has a significant impact on
throwing power, plating quality, and resources required for
metal finishing.

Numeric readings only show an average voltage

The voltage reading on a rectifier panel is just an average
figure. What really matters is the percentage of the nominal
voltage actually being used. For example, 7.3V from a 18V
rectifier equals 40.4%. This chart shows the reality behind
that average, and what is actually going on.

Here we can see the current output via a silicon-controlled
rectifier (SCR) or thyristor at 100% (in blue) and 40.4% (in
dark blue). Each wave, or ripple, lasts around 3 milliseconds.

When the output voltage is 100% of the nominal, the ripples

are shallow. But such high voltages would create currents
too high for hard chrome plating - over 1000 to 1200 ASF

https://www.tuyider.org



(@amps per square foot).

However, at anything lower than 100%, the peaks and
troughs in the power supply become more pronounced.
So, at an average of 40.4%, the current ripple is actually
fluctuating between 0 and around 840 ASF every 3 or so
milliseconds — a huge variation that will impact on plating
performance.

gerekenden ¢ok fazla, 1000 ila 1200 ASF’nin (amper/foot
kare) Uzerinde akimlar Uretecektir.

Ama %100’Un altindaki degerlerde glic kaynagindaki inis ve
¢lkiglar daha belirgin hale gelir. Yani ortalama

%40,4 degerinde, akim her 3 milisaniye gibi bir sre i¢erisinde
0 ile 840 ASF arasinda dalgalanacaktr, ve bu da kaplama
performansini etkileyebilecek kadar blyUk bir dalgalanmadir.

NV VOV OV VN

SCR Redresoriin Farkl
Cikis Voltajlarindaki
Dalga Formlari

SCR Rectifier Waveforms
at Different Output
SetVoltages

info@tuyider.org
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Silikon kontrollli redresérlerde (SCR) en ideal durumda
cihazin nominal voltajinin %100’Unde %5’lik bir dalgalanma
(cikis voltajl dustikce kotllesir) vaat eden pahali filtreler ile
dalgalanma etkisi azaltilir.

Bir KraftPowercon anahtarlamali redresor ise ¢ikis voltajl
ne olursa olsun sadece ~%1 dalgalanmaya sahiptir ki bu
normal redresorler ile elde edebilecek degerlerden ¢ok daha
kUgUktdr.

Her iki redresdr de nominal voltajin %44’G civarinda ortalama
bir voltaj gosteriyor (6rnedin 12V’luk bir redresérde 5V
civarinda bir ¢ikig), ancak koyu mavi (SCR) ile yesil (anahtar
modu) arasinda buyUk bir fark var.

Anahtarlamali redres¢r kullanildiginda dalgalanma  &nemli
6lclide dengeleniyor ve hicbir zaman 400 ASF’nin (amper/
foot kare) altina dusmuyor.

Bu tabloda, anahtarlamall bir redresdrdeki dalgalanma yesil
¢Gizgi ile gosteriliyor.

120

SCR ve Anahtarlamali
Redresoériin Farkl
Cikis Voltajlarindaki
Dalga Formlari

80

60

SCR vs Switch-Mode
Rectifier Theoretical 40
Waveforms at Different

Output Set Voltages
20

Silicon-controlled rectifiers (SCR) do reduce the ripple effect
somewhat, using expensive filters that promise a best-case
scenario of 5% ripple at 100% of the nominal voltage of the
equipment (worsening as the output voltage drops).

A KraftPowercon switch-mode rectifier delivers just ~1%
ripple, no matter the output voltage, which is much shallower
than conventional rectifiers can achieve.

In this chart, the green line shows the ripple from a switch-
mode rectifier.

Both rectifiers would be showing an average voltage reading
of around 44% of the nominal (for example, around 5V
output from a 12V rectifier), but there is a large difference
between the dark blue (SCR) and the green (switch mode).

Using the switch-mode rectifier, the ripple has evened out
significantly, and it never drops below 400 ASF (amps per
square foot).

100 /va

s %100
— %40,4

s Anahtarlamall
@ %47,6

Akim dalgalanmalarinin kaplama kalitesine etkisi

Ozellikle kompleks parcalara kap-
lama yaparken duzgin bir ylzey
elde etmek zor olabili. Ornegin,
sivri kenarlara daha fazla malzeme
kaplanir ve bu da kaplama kaliniginin
kenarlarda ve uclarda artmasina
neden olarak ‘kopek kemigi® etkisi
yaratabilir. Benzer sekilde anoda
yakin alanlara daha fazla malzeme
kaplanirken, uzak olan alanlar (girintili
kisimlar gibi) kaplamak zorlagtr.

Mevcut akim icindeki dalgalanma

ne kadar yuksek olursa, bu etki bir
o kadar artar.

34

The impact of ripples on plating quality

Obtaining an even finish can be a
challenge, especially when plating
complex forms. For example, sharp
edges attract more deposits, and
can create the ‘dog bone’ effect,
with plating thickness widening at
these edges and ends. Similarly,
areas closer to the anode are more
likely to attract deposits, and those
further away (such as recessed
areas) will be harder to plate.

The higher the fluctuation within

the current ripple, the more
exaggerated this effect becomes.

https://www.tuyider.org



The following graph shows how the ripple effect impacts
on finishing for high current density zones (HCDZ) and low
current density zones (LCDZ) when using an SCR — bearing
in mind that even simply-shaped parts will have zones
of higher current density than

others.

Yiksek Akim Yogunlugu ve Dasiik Akim Yogunlugu
Bélgelerindeki Kaplama Akimi Esiginin Karsilastiriimasi

When the ripple fluctuations are
high, deposition is not even,

High Current Density vs Low Current Density Zones

Bir sonraki grafik SCR kullanirken akim dalgalanmasinin
yUksek akim yogunluklu bélgelerde (HCDZ) ve dusik akm
yogunluklu bdlgelerde (LCDZ) kaplamayl nasil etkiledigini
gbstermektedir — basit geometrili parcalarda bile yUksek akim
yogunluklu bolgeler olacagina dikkat ediimelidir.

Akim dalgalanmasi ytksek oldu-
gunda kaplama duizgtn olmaya-
cak ve dustk kalite sonug

o . alinacaktir.
resulting in low quality. vs Planting Current Threshold
1200
i 288 ASF'den dusik akm
At current densities lower than 1000 yogunlugunda  (mor  renkle
288 ASF (for hard chrome plating gosterilen 130°F (54,4°C) sicak-
solutions at 1300F, shown in 800 IIktaki sert krom kaplama
purple) the chromium deposit 4o cozeltileri icin), krom kaplama
becomes milky and dull. Each be ~
yazimsli ve mat olur. Dalga
. ‘ 400
tmjg the ripple drops beloyv the \\ \\ \\ \\ \\ \\ lanma minimum esigin altina her
minimum threshold, nothing is 200 dustigiinde kaplama gercekles-
deposited. mez.
Os 0 100 150 200 250 300 350 400
The average density is the current -200 Ortalama yogurﬂuk ampermetre_
reading on the ammeter, divided —_ —_ —_ —_ de gorilen akm  degerinin
by the total rf f th Yitksek akim yogunluklu bolgeler  Ortalama Dustik yogunluklu Esik -
y © fotdl surlace area o © High Densi'ry;one N Average Loj\/D;/nsgity Tireshold kaplanaﬂ pargamn toplam yUZey

part being plated (shown in blue).

The current flowing to high current

density zones (HCDZ) is represented by the blue line, and
the lower current density zones (LCDZ) are shown in green.
Within each phase of the ripple, both fall to zero, failing to
meet the minimum threshold for plating.

The more extreme the ripple fluctuations, the greater
the impact on finishing quality

This chart now compares the unfiltered ripple from a 6-pulse
SCR with the performance of a switch-mode rectifier.

As we've already seen, with each ripple, the SCR power
supply falls from 950+ ASF down to zero in both LCDZ

alanina  bolimudur ile

gbsterilen).

(mavi

Yiksek akim yogunluklu bdlgelerdeki (HCDZ) akim mawvi
cizgiyle, diisik akim yogunluklu bolgelerdeki (LCDZ) akim ise
yesil ile gésterilmistir. Her dalgalanma asamasinda her ikisi de
sifira dUser ve kaplama igin gerekli minimum esige ulasamaz.

Akim dalgalanmalar biiyudikge kaplama kalitesi
lizerindeki etkisi de artar.

Bu tabloda 6-puls SCR’deki filtrelenmemis dalgalanma ile
anahtarlamall redresoriin performansi karsilastinimaktadir.

Goruldagu gibi her dalgalanmada SCR'nin glc¢ c¢ikisi hem
LCDZ hem de LHDZ bolgelerinde 950+ ASF'den sifira

Yiiksek ve Duslik Dalgalanmada Gii¢ Kaynaginin Kesinti Stiresinin Karsilastiriimasi

Down time from High Ripple vs Low Ripple Power Supply

1200 — Esik
Threshold
1000 === Gergek kaplama ASF.h @LCDZ
Actual Plating ASF.h @LCDZ
800 === DUstk dalgalanmada kaplama ASF.h @ LCDZ
Plating ASF.h @ LCDZ with low ripple
600 = Gercek kaplama ASF.h @ HCDZ
Actual plating ASF.h @ HCDZ
B === DUstk dalgalanmada kaplama ASF.h @ HCDZ
400 Plating ASF.h @ HCDZ with low ripple
o L~ {1
200 ||
0 =
05 0 100 150 200 250 300 350 400
-200
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dismektedir. Bu kaplama isleminin sdrekli durdugunu
gosterir. Tepe noktalarda asin malzeme ve gu¢ kullanimi
varken ¢ukur boélgelerde minimum esigin altina diismektedir.

Ancak anahtarlamall redresér 314-460 ASF aralidinda
kararlidir. SCR’nin aksine gl¢ cikisi higbir zaman sifira
dismez.

Daha iyi gli¢ kaynagi ve kaplama kalitesinin
uretime etkisi

Gul¢ kaynagini iyilestirerek — yani anahtarlamali
redresdr ile dalgalanmalar azaltarak — kaplama
glicl daha iyi hale getirilir.

DisUk akim yogunlugu bolgesindeki kaplama yaklasik %15
daha kalin olur, bdylece sure¢ hizlanir ve eneriji sarfiyati azalir.
Traslanmasi gereken malzeme miktar yaklasik %12,7 daha
az oldugundan, ytksek akim yogunluklu bdlgeler icin gereken
taglama suresi ve is yUkl daha az olur, bdylece iscilik maliyeti
azalir ve Uretim hizi artar.

Bu durum &zellikle pahall otomotiv ve havacilik parcalar
Uzerine sert krom kaplama yaparken yararlidir. Bicimsiz ve
kompleks geometrili pargalar gok daha basarili ve verimli
bir sekilde kaplanabilir. Bu érnekte silikon kontroll redresér
kullaniminda helezonun merkezindeki ylzeyde hi¢c kaplama
olmadigi goérllmektedir. Bu redresér KraftPowercon
anahtarlamall redresor ile degistirildiginde parcanin tamami
basaril bir sekilde kaplanmistir sadece dis kisimlardaki yanigi
temizlemek igin mimimal bir islem gerekmektedir.

Bir Uretim partisi, anahtarlamali bir redresér ile klasik
redresér kullanimina kiyasla daha kisa sirede ve daha
kaliteli kaplanabiliyorsa, bu durum kesin bir sekilde
calisma saati, enerji maliyeti ve kimyasal sarf malzeme
kullaniminin azaldigi anlamina gelir.

and LHDZ. This shows that the plating action is constantly
stopping, the peaks are using excessive material and power,
and the troughs are dropping below the minimum threshold.

In contrast, the switch-mode rectifier is achieving a steady
314-460 ASF. And unlike SCRs, the power supply never
drops to zero.

The impact of improved power supply and plating
quality on production

By improving the power supply — reducing to low ripple
using a switch-mode rectifier — throwing power is improved.

Plating on low current density zones will be approximately
15% thicker, accelerating processes and reducing energy
consumption accordingly. There is a reduction in grinding
time and effort needed for high current density zones,
with approximately 12.7% less material to be removed —
a significant reduction in wasted materials, while cutting
labour costs and production time.

This is especially valuable when plating with hard chrome
on expensive automotive and aerospace components.
Awkward and complex shapes can be plated with greater
success and efficiency.

In this example, using a silicon-controlled rectifier resulted in
no plating to the central core surface of the helix. Once this
was exchanged for a KraftPowercon switch-mode rectifier,
the entire component was successfully plated — only a
minimal amount of finishing was needed to remove the burn
on the outer areas.

If, using a switch-mode rectifier, a batch can be plated
with higher quality in a shorter time than when using
a conventional rectifier, the outcome will inevitably be
a reduction in man-hours, energy costs and chemical
supplies used.

36

https://www.tuyider.org



Vo
A
Optimum maliyetle

yuksek kaplama kalitesi

KraftPowercon’un FlexKraft redresorleriyle
nasil yapillacagin kesfedin

_|_

MADE IN
SWEDEN

g W (NI
8 = N

2]
e
.
i |
Yyt
]
| |
nls -

S

A ) 0
. -,-._,\J._'*mr__u”_jﬁ\ﬁ..:_ _

e

Kamil Ozgikmak Niklas Scharrenberg

Charrent -i' :i-=|.|_._... ercon.com



-  SPECIFIC PLATING

Chemicas

SPC
SINAI

KIMYASALLAR

PMD
CHEMICALS

YOUR FUTURE NEEDS

OUR LIQUID TECHNOLOGY
YUZEY ISLEM KIMYASALLARI
METAL KAPLAMA KIMYASALLARI
ON ISLEM KIMYASALLARI
KORUYUCU - SON KAT KIMYASALLARI
ELEKTROFORETIK LAK
KIYMETLI METALLER
ALUMINYUM

L7

TRIBRITE ZINCOPASS BLUE 124

+3 Degerlikli Krom Prosesi Alkali Cinko Uzeri Mavi Pasivasyon

Cuemicats

SPC SINAI KIMYASALLAR ;
the smart choice Basaksehir/lstanbul

] §PECIFE pLATHG Web: www.spcsinai.com.tr
et ‘ Web: www.pmdchemicals.co.uk

A: [kitelli OSB. Sefakay San. Sit. 12.Blok No:4

g

P

NI-STAR MP

Orta Fosforlu Akimsiz Nikel Proses)

Arayin

02126710109




WIN EURASIA

ENDUSTRi GELECEKLE
BULUSUYOR
5 - 8 Haziran 2024

jstanbul Fuar Merkezi, Yesilkoy

e WIN EURASIA'da
of:-2 Yerinizi Alin!




ETﬁYiDEREi "

Kasim - Aralik 2023 / Ocak 2024 | November - December 2023 / January 2024 | Sayi / Issue 13

Bir Tayyarecinin Anilari
(Vecihi Hurkus)

Memories of an Aviator
(Vecihi Hiirkus)

Assoc. Prof. Dr. | Dog. Dr. Ekrem Altuncu

Tlyider Bilim ve Danisma Kurulu Uyesi | Subu-Sumar Ogretim Uyesi
Surface Treatment Assoc. Of Turkey | Sakarya University Of Applied Sciences

6 Ocak 1896-16 Temmuz 1969 yillar arasinda yasayan Vecihi Hirkus, TUrkiye'nin havacilik tarihinde énemli bir ad. Higbir devrin
ve higbir kimsenin adami olmayan Vecihi Hirkus, Ustln yetenekli bir pilot, basarili bir ugak mihendisi, havaciliga asik bir idareci
olarak yasadi. Kurtulus Savasi’na katilmig, Turkiye’nin hem bagimsizlik savasinda hem sivil havacilik tarihinde yer almistir.

Vecihi Hirkug Tirk havacilik tarihinin en énemli isimlerinden biridir. Ulkemize katkilarindan baglicalan asagidaki gibidir:

e Kurtulus Savasi'na katimis, cephelerde buyik yardimlar dokunmustur
e Kendi ugagr “Vecihi K VI"yi tretmis, bu ilk Turk yapimi ugak olmustur.

e 1932 yilinda ik Tirk Sivil Tayyare Mektebi'ni kurmustur
e Hayatini ugus endUstrisinde calisacak 6grenciler egitmeye ayirmistir. Okula ilk yil ikisi kiz on iki égrenci kaydolmustur.
e Turkiye'nin ilk sivil uguslarini baglatmistir.

1896

18 Ocak'ta Istanbul’da dogdu.

He was born on January 18 in
Istanbul.

1916

Yesilkdy’deki Tayyare Mektebine
girdi ve ilk ugusunu 21 Mayis’ta
icra etti.

He enrolled in the Tayyare
School in Yesilkdy and made his
first flight on May 21.

1917

Kafkas Cephesi’ne atandi ve
Rus ucagini disurdd.

He was assigned to the
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Caucasus Front and shot down
a Russian plane.

Bir hava savasinda yaralandi,
Ruslara esir olmadan énce
dismana teslim etmemek icin
ucagini yakt.

He was wounded in an aerial
battle and, before becoming a
prisoner of war, he set his plane
on fire to prevent it from falling
into enemy hands.

Esir olarak HazarDenizi’'ndeki
Nargin Adasi’na génderilen
Hurkus, adadan ylzerek kagti.

After being taken prisoner,

Hurkus was sent to Nargin
Island in the Caspian Sea,

from where he escaped by
swimming.

istanbul’a geldikten sonra
istanbul Hava Miidafaa
Birligine’ne tayin oldu.

Upon returning to Istanbul, he
was assigned to the Istanbul Air
Defense Unit.

Kurtulus Savasinda “sivil pilot”
olarak hizmet verdi.

During the War of
Independence, he served as a
“civilian pilot.”

Kurtulus Savasi’ndan sonra
Seydikdy’de acilan tayyare
okulunda egitim vermeye
basladl.

After the War of Independence,
he began to provide training at
the aviation school in Seydikdy.

ilk ugag! Vecihi KVT’yi yapti.

He built his first airplane, named
Vecihi KVT.

1925
28 Ocak’ta “Vecihi KVT” ile ilk
ugusunu yapti.

On January 28, he made his first
flight with the “Vecihi KVT.”

1926

“Junkers A.35” ugaginin tecrlibe
edilmesi gorevini basaryla yerine
getirdi.

He successfully completed the
task of testing the “Junkers
A.35” aircraft.

https://www.tuyider.org



Living between January 6, 1896 and July 16, 1969, Vecihi Hurkus is an important figure in Turkey’s aviation history. Vecihi Hurkus, who
was a man of no era and no one, lived his life as a gifted pilot, a successful aircraft engineer, and an administrator in love with aviation.
He participated in the War of Independence and took part in both Turkey’s war of independence and the history of civil aviation.

Vecihi Hurkus is one of the most important figures in the history of Turkish aviation. His main contributions to our country are as follows:

e He participated in the War of Independence and provided great help on the fronts.

e He produced his own airplane “Vecihi K VI”, the first Turkish-made airplane.

e |n 1932, he founded the First Turkish Civil Aviation School

e He devoted his life to training students to work in the flight industry. Twelve students, two of them girls, enrolled in the first year.

e He started Turkey’s first civilian flights.

1927

Ankara-Kayseri ardinda yaptigi
ulasim uguslarn Ulkedeki ik hava
yollari seferleri sayildi.

His transportation flights
between Ankara and Kayseri
were considered the country’s
first commercial airline services.

1930
“Vecihi XIV” ugagini yapti ve ilk
ugusunu 27 Eylul’de yapti.

Referanslar | References

info@tuyider.org

Ugabilirlik sertifikasi alinmasi igin
ucagl Prag’a gonderdi.

He built the “Vecihi XIV” airplane
and made its first flight on
September 27. He sent the
plane to Prague to obtain an
airworthiness certificate.

1931

23 Nisan’da Cek yetkililerden
ucus muisaadesini aldi.

On April 23, he obtained

flight permission from Czech
authorities.

1932

ilk Turk sivil havacilik okulu
VecihiSivil Tayyare Mektebi’'ni
(VSTM) kurdu.

He founded the first Turkish
civilian aviation school, Vecihi
Civil Aviation School (VSTM).

Okulu maddi sorunlarin yani
sira diploma denkligi

verilmemesi sebebiyle kapandi.

The school closed due to
financial problems and the lack
of diploma equivalency.

1969

16 Temmuz’'da Giilhane Askeri
Tip Akademisi Hastanesi’nde
hayatini kaybetti.

He passed away on July 16 at
the Gulhane Military Medical
Academy Hospital.

Cumhurbagkanligi Devlet Arsivleri, Belge Nu: 30-10-0-0/ 60 - 403 -5 - 1
Cumhurbagkanligi Devlet Arsivleri, Belge no: 30-10-0-0/60 - 403 -5 - 2
Vecihi Hirkus, Bir Tayyarecinin Anilari, YKY, 2018.
https://www.thk.org.tr/vecihi_hurkus
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SURTECH EURASIA fuari1 04 - 06 Ekim 2023
tarihinde, istanbul Fuar Merkezinde TUYIDER
ve ARTKIM ishirligi ile organize edilmistir.

SURTECH EURASIA exhibition was organized on 04 - 06 October 2023
at Istanbul Expo Center in cooperation with TUYIDER and ARTKIM.

— R — e

Avrasya’'nin lideri Yizey islem, Galvaniz Kimyasallan ve
Teknolojileri Fuarl, Surtech Eurasia, 04-06 Ekim 2023 tarihleri
arasinda Istanbul Fuar Merkezi’'nde, yiizey islem ve kaplama
endustrisini tek ¢ati altinda bulusturdu.

Yerli ve yabanci sektdr paydaslarnin yogun ilgisi altinda bir
araya geldigifuarimizda 3 giin boyunca galvanoteknik kaplama
prosesleri, 6n ylzey islemler, tesis tasarmi ve otomasyonu,
aski tasarmi, yenilik¢i ylzey kaplama uygulamalar, yesil
mutabakat kapsaminda son gelismeler kapsaminda paneller,
teknik sunumlar basaryla gerceklestiriimistir.  Uluslararasi
katilimcilarin ve ziyaretcilerin yogun katilimiyla Dernegimizin
fuar standinda Emel Oyman misafirlerimizi agirlamis, sektér-
Un yayin ve haberlesme noktasi olan TUYIDERGI dagitimi
gergeklestiriimis, ylzey islemler at6lyesinde sektérimizde
kullanilan yUzey islem Unitelerinden &rnekler sergilenmis,
tanitilmis ve sektorel talepler alinmigtir.

Ozellikle elektrokaplama tesislerinde inovasyon ve stirdiir-
Ulebilirlik panelimiz kapsaminda YK Uyemiz Sayin Emin Kalip
moderatdrliginde degerli sektdr uzmanlar Cihan Alpay,
Hakan Ocaktan, ilkercan Polat ve izzet Aydin galvano teknik
kaplama proses ve tesislerinin strdurdlebilirligine dair ¢ok
degerli tecrlbelerini paylasmiglardir. Ziyaretcilerimizin yogun
ilgisi altinda gegen panelimiz TUyider youtube kanalindan
izlenebili.  Degerli katkilarndan dolayr panelistlerimize ve
siz deQerli ziyaretcilerimize bizleri yalniz birakmadiginiz icin
tesekkdrlerimizi sunariz.

1. TUYIDER YK Uyesi Sayin Kamil Ozcikmak TEKNOBAK
Genel Mudurt & KraftPowercon Satis ve Servis, Managing
Director of TEKNOBAK / KraftPowercon Sweden AB,
Kaplama Hatti icin Redrestr Secimi Nasil Yapilir? baglikl
sunumu gergeklestirmistir.
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Eurasia’s leading Surface Treatment, Galvanizing Chemicals
and Technologies Exhibition, Surtech Eurasia, brought
together the surface treatment and coating industry under
one roof at Istanbul Expo Center between 04-06 October
2023.

Panels and technical presentations within the scope
of galvanotechnical coating processes, pre-surface
treatments, plant design and automation, hanger design,
innovative surface coating applications, latest developments
within the scope of green reconciliation were successfully
held for 3 days in our fair, where domestic and foreign
sector stakeholders came together under intense interest.
With the intense participation of international exhibitors and
visitors, Emel Oyman hosted our guests at the exhibition
stand of our Association, TUYIDERGI, the publication
and communication point of the sector, was distributed,
examples of surface treatment units used in our sector were
exhibited and introduced in the surface treatment workshop
and sectoral demands were received.

Within the scope of our panel on innovation and sustainability
especially in electroplating facilities, our board member Mr.
Emin Kalip moderated the panel and valuable sector experts
Cihan Alpay, Hakan Ocaktan, ilkercan Polat and izzet Aydin

https://www.tuyider.org
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shared their valuable experiences on the sustainability of
galvano technical coating processes and facilities. Our panel,
which was under the intense interest of our visitors, can be
watched on Tuyider youtube channel. We would like to
thank our panelists and you for your valuable contributions.

1. He made the presentation titled How Can Choose of
Rectifiers for Plating Line ?

2. He made his presantation titled of Quality Assurance in
Surface Treatment of High Strength Fastener.

3. Upon the invitation of our Board Member Mr. Atakan
Sakar, Mr. Huub VERCOULEN Decorative Sales Manager
Hauzer / Lactech He shared his presentation titled PVD /
PVD 4 You for you.

4. Mr. Thorsten made his presentation titled Blasting and
Degreasing - Just on Operation.

5. He made his presentation titled Innovations in Greener
Manufacturing and Technology.

6. He made his presentation titled Next Generation
Switchmode Rectifiers

7. Mr. Dhakane made his presentation titled Long-lasting
Corrosion Protection in Metallic Fasteners With Corondum
Thin Film Coating Technology.

8. Mr. Simon made his presentation titled The Impact of
Barrel Design on The Efficiency of The Plating Process and
Long-term Cost of Barrel Ownership.

We would like to thank all Artkim Management and the
Entire Team who contributed to the organization, Mrs.
Emel Oyman, our esteemed teacher Assoc.Prof. Dr. Ekrem
Altuncu, and our members who supported the Surface
Treatments Workshop.

info@tuyider.org
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2. Y.K. Uyemiz izzet Aydin‘in daveti ile Bastian BuBmann
Baglanti Elemanlan Bolim Baskani / Head of Fasteners
Department  Hillebrand  Chemicals GmbH,  Yiksek
Mukavemetli Baglanti Elemanlannin Yiizey islemlerinde Kalite
Glvencesi baglikl calismasini sunmustur.

3. YK Uyemiz Atakan Sakar'n daveti ile Sayin Huub
Vercoulen Sizin igin PVD baglikl sunumunu gergeklestirmistir.

4, Uyemiz BVA firmasindan Sn. Alper Vidin‘in destegi ile
Sayin Thorsten EVERT Genel MUdur / General Manager of
PantaTec GmbH, Tek islem lle Kumlama ve Yag Alma baglikli
sunumunu gerceklestirmistir.

5. Yeni Uyemiz ilhan KORBULAK Genel Midir / Managing
Director OTMK Technology & Innovation,Daha Yesil Uretim ve
Teknolojideki Yenilikleri baglikll sunumunu gergeklestirmistir.

6. Uyemiz Sayin Muhammed Bayram Satis Miidir(i / Sales
Manager Sayron Elektronik Enerji Savunma San. Tic. A.S.
Yeni Nesil Switchmode Redresotrler baslkll  sunumunu
gerceklestirmigtir.

7. Dernegimiz YK Uyesi Atakan Sakar'in daveti ile Kalyan
DHAKANE Firma Sahibi / Co-Founder EFFCO Finishes
& Technologies Pvt Ltd Korondum ince Film Kaplama
Teknolojisi lle Metalik Baglanti Elemanlarinda Uzun Omirli
Korozyondan Korunma baglikll sunumu gergeklestirmistir.

8. Uyemiz Cihan Alpay’in daveti ve destegi ile Simon NIXON
Satis Direktort / Sales Director EAGLE Plating Barrels Tambur
Secim ve Tasarminin Kaplama Prosesinin Verimliligine ve
Uzun D6nem Kaplama Maliyetlerine Etkisi baslikli sunumunu
gerceklestirmigtir.

Organizasyonda emegi gecen tim Artkim Y&netimine ve
TUm Ekibine, Sayin Emel Oyman’a, Degerli Hocamiz Dog.
Dr. Ekrem Altuncu’ya, Yiizey Islemler Atlyesine destek veren
Uyelerimize tesekkrlerimizi sunariz.
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“100. Yilda Makine Sanayi”
Konulu Zirveden Izlenimler

Impressions from the Summit on
“Machinery Industry in the 100th Year”

T. Ali Selen
TUyider Genel Sekreteri

Tuyider General Secretary

TUYIDER olarak, gézlemci Gyesi oldugumuz Tirkiye Makina
Federasyonu (MAKFED) tarafindan bu yil 3. kez dlzenlenen
Makine Zirvesi, Tiirk sanayisine yon veren isimleri istanbul’da
bir araya getirdi. Zirveyi TUYIDER adina izleyen Genel
Sekreterimiz T. Ali Selen izlenimlerini bizlerle paylasti.

3 binden fazla isletmeyi temsil eden 32 sektérel dernegin cati
kurulusu MAKFED ev sahipliginde diizenlenen zirvenin agilis
konusmalarini Teknoloji Endustrileri Konfederasyonu Bagkani
Rada Rodriguez, Turkiye inracatgilar Meclisi Bagkani Mustafa
Gltepe ve MAKFED Bagkani Adnan Dalgakiran gerceklestirdi.
Birgok odak alaninda farkll panellerin tasarlandidi etkinlikte,
TUSIAD Bagkani Orhan Turan sanayicilerin ikiz D&niistim
konusundaki vizyonu Uzerine degerlendirmelerde bulundu.
Tirkiye Ihracatcilar Meclisi Bagkani Mustafa Giiltepe
konusmasinda, Turkiye'de sanayide carklarin dénmesini
saglayan sektoérin makine oldugunu belirtti.

ikiz Dénustim Merceginden Rekabetgi Deger Zincirine Bakis
baslikli bir konusma gergeklestiren TUSIAD Baskani Orhan
Turan sunlan sdyledi: “Makine sanayisinin ana dinamiklerini

anlamak, tUm stratejik sektorlerinin yonini anlamaktir.”

Universite-sanayi is birligi potansiyelinin de ele alindigi Zirve'de
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Organised for the 3rd time this year by the Turkish
Machinery Federation (MAKFED), of which TUYIDER is an
observer member, the Machinery Summit brought together
the names that shape the Turkish industry in Istanbul. Our
General Secretary T. Ali Selen, who watched the summit on
behalf of TUYIDER, shared his impressions with us.

Hosted by MAKFED, the umbrella organisation of 32
sectoral associations representing more than 3 thousand
enterprises, the opening speeches of the summit were
delivered by Rada Rodriguez, President of the Confederation
of Technology Industries, Mustafa Gultepe, President of
the Turkish Exporters Assembly and Adnan Dalgakiran,
President of MAKFED. In the event, where different panels
were designed in many focus areas, TUSIAD President
Orhan Turan made evaluations on the vision of industrialists
on Twin Transformation.

In his speech, Mustafa Gultepe, President of the Turkish
Exporters Assembly, stated that the sector that keeps the
wheels of industry turning in Turkey is machinery. TUSIAD
President Orhan Turan, who delivered a speech titled
“Looking at the Competitive Value Chain through the Lens of
Twin Transformation”, said the following: “Understanding the
main dynamics of the machinery industry is to understand
the direction of all strategic sectors.”

https://www.tuyider.org




At the Summit, where the potential for university - industry
cooperation was also discussed, the Machinery Industry
Technology Development Platform Protocol was signed
between ITU and MAKFED with the participation of Istanbul
Technical University (ITU) Rector Prof. Dr. ismail Koyuncu.
Akbank Deputy General Manager Cetin DUz took part in
the signing ceremony of the protocol regarding the Special
Package created by Akbank for the machinery sector.

5 panels and 2 sessions were held at the summit and to briefly
mention 2 remarkable panels; The panel on ADVANCED
MANUFACTURING & CARBON NEUTRALISATION AND
COMPETITIVENESS, moderated by Mr Sefa Targit, Vice
President of MAKFED, was very interesting. Especially the
speeches of Mehmet Karumltoglu, President of Fraunhofer
Advanced Systems Research Centre and Malte Lohan,
General Director of Orgalim were very interesting. The
speeches and new information provided by Mr Zihtl
Bakir, the moderator of the panel titled “THE RULES ARE
CHANGING IN MACHINERY” were equally interesting.

We sincerely congratulate MAKFED for this summit full of

content where we learnt about many innovations awaiting
the machinery and therefore the surface treatment sector.

info@tuyider.org

istanbul Teknik Universitesi (iTU) Rektord Prof. Dr. ismail
Koyuncu’nun katiimiyla, iTU ve MAKFED arasinda Makine
Sanayi Teknoloji Gelistirme Platformu ProtokolU imzalandi.
Akbank tarafindan makine sektor(i icin olusturulan Ozel
Pakete dair protokolin imzasi toreninde ise Akbank Genel
MUdur Yardimcisi Getin Dz yer aldi.

5 panel ve 2 oturumun yapildigi zirvede dikkat gekici 2 panel-
den kisaca s6z etmek gerekirse; Moderatorliguini MAKFED
baskan Yardmacisi Sefa Targit Bey'in yaptigi ILERI IMALAT
& KARBON NOTR VE REKABET EDEBILIRLIK konulu
panel son derece ilgingti. Ozellikle Fraunhofer ileri Sistemler
Aragtirma Merkezi Baskan Mehmet KurimlUoglu beyin ve
Orgalim genel direktérl Malte Lohan’in konusmalan son
derece ilgi gekiciydi. MAKINEDE KURALLAR DEGISIYOR
baslikll panelinin moderatért ZUhtt Bakir Bey’in yonetiminde
yapilan konusmalar ve verilen yeni bilgiler de ayni derecede
ilgi cekiciydi.

Makine ve dolayisiyla ylzey islem sektorint bekleyen birgok

yenilik hakkinda bilgi sahibi oldugumuz igerigi dolu bu zirve
icin MAKFED'i yUrekten tebrik ediyoruz.
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Tiim Yiizey Islemler Dernegi - Tiiyider Y.K. Uyesi Doc. Dr. Ekrem Altuncu,

[T

Sanayi ve Teknoloji Bakanhgi, Sanayi Genel Miidiirliigii, Frenler ve Tahrik
Sistemleri Teknik Komitesi Toplantisi Otomobil Sanayicileri Derneginin
(0SD) istanbul Merkezinde Organize Edildi.

Associate Professor Ekrem Altuncu, a member of the Board of Directors of the Surface
Treatments Association (TUYIDER), organized a meeting of the Automotive Industry
Association (OSD) Brake and Drive Systems Technical Committee at the Ministry of
Industry and Technology, General Directorate of Industry, in Istanbul’s central office.

19.10.2023 tarihinde Sanayi ve Teknoloji Bakanligi Fren Teknik
Komitesi’nin istanbul OSD merkez ofisinde organize ettigi, fren
sistemlerinde hizmet veren firma ve yetkililerin yogun katiimi
ile gerceklestirilen toplantida, mevcut durum degerlendirmesi,
gelecek regllasyonlar konusunda son gelismeler, test ve onay
sUrecleri konulari irdelendi. Sanayi ve Teknoloji Bakanligi Fren
Teknik Komite Baskani ve ayni zamanda Tofag Fren Sistemleri
Yoneticisi olan Sn. Ziya Girgin Barselona - Eurobrake 2023
konferansi izlenimlerini paylasti. Tofas fren sistemleri kidemli
uzmani Sn. Recep AkyUz de gelecek limitler, OEM’lerin yaklagimi
ve alternatif ¢ézimlerle ilgili bilgi aktanminda bulundu. Euro
7 sartnameleri kapsaminda fren diskleri icin ylzey islemlerin
6nemi ve uygulamalar konusunda ©6nemli degisiklikler ve
talepler gérasuldu.

Oturumda s6z alan Sn. Ekrem ALTUNCU surecin gelisimi,
Ulkemizde vyapilan caligsmalar ve dikkat edimesi gereken
hususlar konusunda bilgilendirme gerceklestirdi. Dernegimiz
tanttildi gelecek hedefler kapsaminda isbirlikleri gortsulda.
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On 19.10.2023, in the meeting organized by the Brake
Technical Committee of the Ministry of Industry and Technology
at the head office of OSD in Istanbul, with the participation
of companies and officials serving in brake systems, the
current situation assessment, recent developments on future
regulations, testing and approval processes were discussed.
Mr. Ziya Girgin, the Chairman of the Brake Technical Committee
of the Ministry of Industry and Technology and also the Brake
Systems Manager of Tofas. Ziya Girgin shared his impressions
of the Barcelona - Eurobrake 2023 conference. Mr. Recep
Akylz, Tofas brake systems senior expert. Recep AkyUz,
Tofas brake systems senior specialist, shared information
about future limits, OEMs’ approach and alternative solutions.
Important changes and demands on the importance and
applications of surface treatments for brake discs within the
scope of Euro 7 specifications were discussed.

Mr. Ekrem ALTUNCU, who spoke during the session,
provided information about the development of the process,
ongoing work in our country, and important considerations.
Our association was introduced, and discussions took place
regarding collaborations within the scope of future goals.

https://www.tuyider.org
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Cumhuriyetimizin
100. Yilinda
TUYIDER Uyeleri
ile Birlikte

Together with Association of
Surface Treatment Members
on the 100" Anniversary

of Our Republic

Cumhuriyetin 100. yili Isiginda Sanayilesme baslikli sunumu
ile Dernegimiz davetli konusmacisi Sayin Melike inci’yi (Kimya
MUh, Edebiyat Yazan, Laboratuvar Mudirl) istanbul Ticaret
Odasi Cemile Sultan korusu lokalinde Uyelerimizle birlikte
agirladik. Kahvalt organizasyonunda ytizey islem sektdrinin
degerli Gyeleri ve paydaslar bir araya geldi (2 Aralik 2023).
Dernek bagkanmiz Melda Baycan’nin agilis konusmasi
sonrasi Genel Sekreterimiz T.Ali Selen etkinlik program akisini
acikladi ve faaliyet raporunu sundu.

Turkiye Cumhuriyeti, 29 Ekim 1923'te ilan edilmesinin 100.
yildénimdnl kutluyor. Balkan savaslarinin ardindan . Dinya
Savaginda kaybeden tarafta yer alan ve devaminda Kurtulus
Savag’nda varolus mucadelesi veren cumhuriyetin kurulusu
oldukga buylk emek ve Mustafa Kemal'in kararligi ve
vizyonu ile gerceklesti.

Sanayi devrimine ge¢ katilan ve 6z kaynaklarini savaglarda
harcayan Turkiye’nin ekonomik kalkinmasi da kolay olmadi.
Cumhuriyetin kurulusundan 100. yilina kadar gegen sUrede
ekonomik krizler, ambargolar, yUksek enflasyonlarla karsilasan
Turkiye ekonomisinin kalkinma sUrecinde 6nemli adimlar
atlmigtir.  19283’te  Tirkiye Cumhuriyetinin - kurulmasinin
ardindan bir dizi ekonomik reform ve modernizasyon
girisimi bagladi. Tarmin yapisinin  degistirilmesi, altyapinin
gelistirilmesi, yeni sanayi kollarinin olusturulmasi bu dénemin
Onemli meseleleri oldu. 2000’lerde daha istikrarll ekonomik
politikalar benimsendi ve Turkiye, dis yatinmlar tesvik etti. Bu
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We hosted our Association’s invited speaker Ms. Melike inci
(Chemical Engineer, Literature Writer, Laboratory Manager)
with her presentation titled “Industrialization in the light of
the 100th anniversary of the Republic” together with our
members at the Istanbul Chamber of Commerce Cemile
Sultan Grove Lodge (2 December 2023) . Valuable members
and stakeholders of the surface treatment industry came
together at the breakfast organization. After the opening
speech of our association president Melda Baycan, our
General Secretary T.Ali Selen explained the program flow of
the event and presented the activity report.

The Republic of Turkey is celebrating the 100th anniversary
of its proclamation on October 29, 1923. The establishment
of the republic, which was on the losing side in World War |
after the Balkan Wars and then struggled for existence in the
War of Independence, took a great deal of effort and Mustafa
Kemal’s determination and vision. Turkey, which joined the
industrial revolution late and spent its own resources in wars,
did not have an easy economic development. In the period
from the foundation of the republic to its 100th anniversary,
Turkey’s economy faced economic crises, embargoes
and high inflation, but important steps have been taken in
the development process. After the establishment of the
Republic of Turkey in 1923, a series of economic reforms
and modernization initiatives began. Changing the structure
of agriculture, developing infrastructure and establishing
new industries were important issues of this period. In the
2000s, more stable economic policies were adopted and
Turkey encouraged foreign investment. Financial markets

https://www.tuyider.org
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developed during this period and Turkey’s economy
continued to grow. In the 2010s, Turkey’s economy followed
a volatile course. There were periodic crises due to internal
and external factors. However, Turkey is still considered a
large economy and continues to grow in various sectors.
However, there are important steps to be taken for
sustainable growth.

On its 100th anniversary, we commemorate the founder of
our Republic, Gazi Mustafa Kemal AtatUrk, his comrades-in-
arms and all the heroes who fought for the establishment of
the Republic of Turkey, and celebrate the 100th anniversary
of the Republic of Turkey with pride and enthusiasm.

The Turkish nation’s struggle for existence in the journey of
history was crowned with the declaration of the republic.
The Republic of Turkey, built with the idea of independence,
is the great work of the spirit of unity and solidarity that led
our struggle for independence to victory. Exactly 100 years
ago, in an environment full of impossibilities and poverty, the
Republic of Turkey was born from its ashes.

We will continue our work in line with Atatlrk’s principles
and reforms in order to raise our Republic to the level of

advanced civilizations.

Long live our Republic ...

info@tuyider.org

. 4

dénemde finansal piyasalar gelisti ve TUrkiye'nin ekonomisi
bUydmeye devam etti. 2010’larda Turkiye’'nin ekonomisi
dalgall bir seyir izledi. Ic ve dig faktérler nedeniyle dénemsel
krizler yasandi. Ancak, Turkiye halen buyldk bir ekonomi
olarak kabul ediliyor ve cesitli sektorlerde blylmeye devam
ediyor. Fakat sUrdUrdlebilir bir blytme igin atiimasi gereken
6nemli adimlar var.

100’Uncl yiinda, Cumhuriyetimizin kurucusu Gazi Mustafa
Kemal Atatlrk’(, silah arkadaslarini ve Tirkiye Cumhuriyeti’nin
kurulusu icin mUcadele eden tUim kahramanlarimizi
rahmetle aniyor ve Turkiye Cumbhuriyeti Devleti'nin 100.
yilini gururla ve coskuyla kutluyoruz. Turk milletinin tarih
yolculugundaki varolugs mucadelesi Cumhuriyetin ilani ile
taglanmisti. Bagimsizik dustincesi ile insa edilen Turkiye
Cumbhuriyeti, istiklal muicadelemizi zafere ulastiran birlik
ve beraberlik ruhunun blylk eseridir. Bundan tam 100 vyil
once imkansizliklarla ve yokluklarla dolu bir ortamda adeta
kullerinden dogan Cumhuriyetimizi muhasir medeniyetler
seviyesine clkarmak amaclyla Atatlrk ilke ve inkilaplari
dogrultusunda calismalarimiza durmaksizin devam edecegiz.

Cumbhuriyetimiz ¢ok yasasin ...
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Eskigehir Endustri Fuari / 3. Arge, Sanayi ve
Teknolojileri Fuari 27-30 Eylul 2024, Eskigehir
Ticaret Odasi - Eto Tuyap Fuar Merkezi

Eskisehir Industry Fair / 3RD R&D, Industry and Technologies
Fair 27 - 30 September 2024, Eskisehir Chamber of Commerce

Eto Tiiyap Fair Center

Turkiye’nin havacilik, savunma ve makine sanayindeki yerli ve
milli gliclinU ortaya koyan Eskisehir EndUstri Fuan 27 - 30
Eylil 2023 tarihlerinde Eskigehir Ticaret Odasi - TUYAP Fuar
Merkezi’'nde, 100’Un Uzerinde firma ve temsilciliginin katilimi
ile 2 salondan olusan 8 bin metrekare alanda gergeklesti.
Turkiye’nin havacillk, savunma ve makine sanayinde yerli
ve milli glcunl ortaya koyan fuar, dért giin boyunca 21 Bin
95 profesyonel tarafindan ziyaret edilmistir. TUYIDER olarak
fuarda yerimizi aldik.

Basta havacilk ve savunma sanayisinin ivmelendirdigi
Eskisehir ve cevresinde sanayilesme ve uluslararasi ticari
faaliyetleri adina énemli adimlar atimaktadir. Ylzey islem
sektorl olarak bizde bu bdlgede sektdrel hizmetlerimizi
artirmay! hedefliyoruz.

Basta Eskisehir Valisi Sayin Huseyin Aksoy’a, Savunma
Sanayii Bagkan Yardimcisi Sayin Hiseyin Avsar’a, Eskisehir
Milletvekilleri Jale Nur Sulli ve idris Nebi Hatipoglu'na,
Eskisehir Biyilksehir Belediye Bagkan Vekili Hasan Unal’a,
Eskisehir Organize Sanayi Bolgesi Yonetim Kurulu Bagkani
Nadir Kupeli'ye , Eskisehir Sanayi Odasi Baskani Celalettin
Kesikbas’a, Eskisehir Ticaret Odasi Bagkani Metin Guler’e
ve TUYAP Fuarcllk Genel Muidiri llhan Ersézll’ ye
desteklerinden dolayi tesekkurlerimizi sunariz.

52

The Eskisehir Industry Fair, which demonstrates Turkey’s
domestic and national power in the aviation, defense and
machinery industries, was held on 27 - 30 September 2023
at Eskisehir Chamber of Commerce - TUYAP Fair Center
on an area of 8 thousand square meters consisting of 2
halls with the participation of more than 100 companies and
their representatives. The fair, which demonstrated Turkey’s
domestic and national power in the aviation, defense
and machinery industry, was visited by 21,95 thousand
professionals for four days. As TUYIDER, we took our place
at the fair.

Important steps are being taken for industrialization and
international commercial activities in Eskisehir and its
surroundings, which are accelerated by the aviation and
defense industry. As the surface treatment sector, we aim to
increase our sectoral services in this region.

We would like to extend our thanks to Mr. Hiseyin Aksoy,
Governor of Eskisehir, Mr. Hiseyin Avsar, Vice President of
Defense Industry, Jale Nur Sllii and idris Nebi Hatipoglu,
Deputy Mayor of Eskisehir, Hasan Unal, Deputy Mayor of
Eskisehir Metropolitan Municipality, Nadir Kipeli, Chairman
of Eskisehir Organized Industrial Zone, Celalettin Kesikbas,
President of Eskisehir Chamber of Industry, Metin Giler,
President of Eskisehir Chamber of Commerce and ilhan
Ersdzlii, General Manager of TUYAP Fair Organization for
their support.

https://www.tuyider.org
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Havacilik Sekt__ﬁrﬁndeki Yiizey islemler ve Kaplama Teknolojileri Uzerine,
Alp Havacilik Ozel Prosesler Direktorii Duygu Erten ile Soylesi.

Interview with Duygu Erten, Director of Special Process Business Unit Alp Aviation, on

Surface Treatment and Coating Technologies in the Aviation Sector.

Kendinizi ve igletmenizi tanitir misiniz?

Duygu Erten, makina muhendisiyim, 19 yildir Alp Havacilik’'ta &zel
proseslerin gesitli birimlerinde gérev aldim. Su anda Ozel Prosesler Is
Merkezi Direktoryum.

Alp Havaciik 1998 yiinda Eskisehir'de kurulmus, Havacilk ve
Uzay sanayisine 6zgU ve bu sanayinin ylksek teknoloji, kalite,
tasanim, muhendislik ve Uretim standartlan altinda, dtinyanin degisik
bolgelerindeki mdisterileri icin ucus kritik/ddner component, alt
sistem ve sistem imalati yapan bir 6zel tesebbus firmasidir.

Alp Havacilk sayisi 1300’0 asan yuksek nitelikli personeli, iki ylzin
Uzerinde yeni nesil ¢ok eksenli takim tezgahi, CMM kalite kontrol
techizatlar, tahribatsiz muayene de dahil olmak Uzere cesitli test
kabiliyetleri, kaplama, &zel proses ve genis capl laboratuvar
kabiliyetleri ile hizmet vermektedir. Ayrica, Alp Havacilk bir kismi
dinyada ¢ok az tesiste bulunan ve tamami NADCAP ve OEM
muUsterileri tarafindan onayll 70’in Gzerinde 6zel proses kabiliyetini de
catisi altinda bulundurmaktadir.

Alp Havacilik olarak isletmenizde hangi yiizey islem ve
kaplama uygulamalarina gereksinim duymaktasiniz?
Tum ihtiyaglannizi Tirkiye’de ya da biinyenizde rahatlkla
karsilayabiliyor musunuz?

Havacilik endustrisinden mdusterilerimizin ihtiyaci olan tim  yiizey
islemlerini uyguluyoruz. Yurt icinde kullanabildigimiz kaynaklarnmiz
¢cok kisith da olsa oluyor, ancak talep edilen tum prosesleri Alp
Havacillk bunyesinde uyguluyoruz. Kimyasal kaplamalara ilave
olarak termal kaplamalar, bilyall dévme iglemleri ve 1sil islemler de
kabiliyetimiz dahilinde oldugundan, parcalan Alp Havacilk disina
¢lkarmadan Uretip, musterilerimize dogrudan sevk ediyoruz.

Havacilik sektériinde kiresel rekabet ve siirdirilebilir Gretim
icin ylizey islem sektori igin 6neri ve beklentileriniz nelerdir?

Sektérde rekabetten cok ighirligi iginde olmamiz gerektigini
dusUndyorum. Sureklilik igin birbirini gelistiren, sektdrde bakis agisini
bu yonde degistiren firmalar olmal.

YUksek teknoloji Grtnlerini, kimyasal hatlar dahil mimkin olan her
alanda kullanmaya calisiyoruz. Ylzey islem sektérinden beklentimiz,
tesis kullanicilarindan sik karsilasilan problemler ile ilgili geri bildirimler
alinarak bir forum olusturulmasi ve bu forumda problemlerin
tekrarlarinin - dnlenmesine yonelik ¢6zUm Onerilerinin - sunulmasi
olabilir.

Alp havacilik firmasi ile dernegimizin bircok ortak noktasi olup
karsilikli nasil galismalar yapabiliriz, sizlerin katkisi konusunda
Onerileriniz nelerdir?

Birikmis tecrlbelerimizle birbirimize karsilikll destek olabilecegimiz
konular olursa her zaman gérisebiliriz. Ozellikle gelismekte olan
yUksek teknoloji uygulamalarinin mevcut tesislerimizde uygulanmasi,
takibi ve gelistiriimesi konusunda destek saglayabiliriz.
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Could you briefly introduce yourself and your business?

Duygu Erten, my origin is mechanical engineering. | have worked in
various units of special processes at Alp aviation for 19 years. I'm
currently working as Special Processes Business Unit Director.
Established in 1998 in Eskisehir, Turkey; Alp Aviation is a privately
owned company with absolute dedication to the aerospace industry
and its highest standards. With its efficient operations, quality, design
and lean manufacturing practices, Alp Aviation manufactures flight
critical and rotating parts, systems and subsystems for various
customers around the world.

Having approximately 1300 highly skilled employees, Alp Aviation
utilizes more than 200 new generation multi-axes machines and
CMM quality control equipment, performs various tests including
non-destructive tests, coatings and other special processes and
has a wide range of laboratory capabilities. Alp Aviation has over
70 distinct special processes some of which can rarely be found
throughout the world, and all approved by NADCAP and OEM
customers.

As Alp Auviation, which surface treatment and coating
applications do you need in your business? Can you easily
meet all your needs in Turkey or in-house?

We apply all the surface treatments required by our customers
from the aviation industry. The resources we can use domestically
are very limited, but we implement all requested processes within
Alp Aviation. In addition to chemical processes, thermal coatings,
shot peening processes and heat treatments are also within our
capabilities, so we can produce and ship directly to our customers
without taking any parts out of Alp Aviation.

What are your suggestions and expectations for the surface
treatment sector for global competition and sustainable
production in aviation sector?

| think we should cooperate rather than compete in the industry.
There must be companies that improve each other for continuity and
change their perspective in this direction.

We try to use high technology products in every possible field,
including chemical lines. Our expectation from the surface treatment
sector is to create a forum by receiving feedback from facility users
about frequently encountered problems and to offer solutions to
prevent the recurrence of problems in this forum.

Alp Aviation and our association have a lot in common and
how can we work together, what are your suggestions on your
contribution?

If there are issues where we can mutually support each other with our
accumulated experiences, we can always meet. We can especially
provide support in the implementation, monitoring, and development
of emerging high-technology applications in our existing facilities.

https://www.tuyider.org



Tiiyider Olarak Karakaya 86 Firmasinin Gosb’daki
Ikinci Fabrikasinin Aciligina Katildik

As Tiiyider, We Attended the Opening of the Second
Factory of Karakaya 86 Company in Gosb

1986 yilinda kurulan ve basta otomotiv olmak Uzere pek
cok sektore kataforez kaplama hizmeti veren Karakaya 86
firmasinin GOSB’daki ikinci fabrikasinin agiligi, 26 Ekim 2023
tarihinde gerceklestirildi. Cok sayida davetlinin katiimiyla
gerceklestirilen acilis térenine, is dinyasl ve kamudan yogun
katiim saglanmistir.

TUm Yiizey Islemler Dernegi Yénetim Kurulu Uyelerimiz;

T. Ali Selen, Ekrem Altuncu, Kamil Ozcikmak, Sayin Hasan
Karakaya'yl makaminda ziyaret ederek sektdre katkilari,
gelecek yatinmlarn ve istihdam konularinda gérls aligverisi
yapmiglardir.

Karakaya 86 firmasini, ylzey islemler alaninda istihdama ve
Ulke ekonomisine sagladigi katkilardan dolayi Dernek Yoénetim
Kurulu olarak Kkutluyor, basarli ¢alismalarnnin  devamini
diliyoruz.

info@tuyider.org

The opening of the second factory of Karakaya 86 company,
which was established in 1986 and provides cataphoresis
coating services to many sectors, especially the automotive,
in GOSB, was held on October 26, 2023. The opening
ceremony, which was held with the participation of many
guests, attracted intense participation from the business
world and the public.

Surface Treatments Association Board Members T. Ali Selen,
Ekrem Altuncu, Kamil Ozcikmak visited Mr. Hasan Karakaya
in their offices and exchanged views on their contributions to
the sector, future investments and employment.

As the Board of Directors of the Association, we congratulate
Karakaya 86 company for its contributions to employment
and the country’s economy in the field of surface treatments
and wish them to continue their successful work.
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Tiim Yiizey islemler Dernegi, Universite
lliskilerini Genisletiyor.

Siilleyman Demirel Universitesi Kimya ve Kimya Miihendisligi
Boliimii Ogrencileri ile Bir Araya Geldik.

Surface Treatment Association Expands University Relations
Suleyman Demirel University Department of Chemistry and
Chemical Engineering We Came Together with Student

SDU Kimya Balim Bagkani Prof. Dr. Aysegill Oksiiz’iin daveti ile 17 Kasim 2023 tarihinde, Isparta Stleyman Demirel
Universitesi Konferans Salonunda Tilyider Yénetim Kurulu Baskani Sn. Melda Baycan ve Y.K. Giyemiz Dog. Dr. Ekrem
Altuncu Universite 6grencileri ile bulustu. Melda Hanim, kisisel mesleki tecribeleri isiginda yizey islemlerin dnemi ve
yUzey islemler sektériinde kariyer firsatlar konusunda sunumunu gerceklestirdi.

Dernegimizin faaliyetlerinden ve sektorde yeni istihdam alanlarinda kariyer firsatlarindan bahsederek Universite sanayi
is birlikleri ile yeni nesil kaplama teknolojileri ve modern tesislerin imalat sdreclerinden, dijitallesmenin dneminden,
kaplama test ve kalite kontrol laboratuvar uygulamalarinda kimya ve kimya muhendisleri icin edinilmesi gereken
mesleki yeterlilik ve uzmanlagmanin énemini vurguladi.

Protokol imza téreniile Stileyman Demirel Universitesi kimya ve kimya miihendisleri icin staj ve istihdam amagh isbirlikler,
ortak proje gelistirme ve proses iyilestirme ¢alismalarinda ¢alismalar konularinda karsilikli destek verilmesi planlanmistir.
Bu organizasyona ev sahipligi yapan Prof. Dr. Aysegill Oksiiz’e ve tim Universite ydnetimine tesekkiirlerimizi sunariz.
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With the invitation of Prof. Dr. Aysegill Oksiiz (Head of the Department of Chemistry at SDU), Ms. Melda Baycan, Chairman
of the Board of Directors of TUyider, and our Board Member Assoc. Prof. Dr. Ekrem Altuncu met with university students
at the Conference Hall of Isparta Stleyman Demirel University on 17 November 2023. Ms. Melda made a presentation on
the importance of surface treatments and career opportunities in the surface treatment sector in the light of her personal
professional experiences.

She talked about the activities of our association and career opportunities in new employment areas in the sector and emphasised
the importance of new generation coating technologies and manufacturing processes of modern facilities with university-
industry collaborations, the importance of digitalisation, the importance of professional competence and specialisation for
chemistry and chemical engineers in coating test and quality control laboratory applications.

With the protocol signing ceremony, it is planned to provide mutual support to Stleyman Demirel University chemistry and

chemical engineers for internship and emgloyment collaborations, joint project development and process improvement studies.
We would like to thank Prof. Dr. Aysegul Oksliz and the entire university administration for hosting this organisation.
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EGITIMLERIMIZ

BASLIYOR!

Egitim Konusu : Elektrokaplama prosesleri icin aski tasarmi

Egitmen : Hakan Ocaktan / AGALI METAL
Egitim Tarihi 1 06 Ocak 2024 Cumartesi
Egitim Yeri : Essiz Istanbul Bogazi manzarasina sahip Cemile Sultan Korusu istanbul Ticaret Odasi Egitim Salonu

Kontenjan 25 Kigi ile sinirlidir.
Egitim slresi : 1Gin (2 + 2 saat) 10.00 - 12.30 / Ogle arasi (1 saat) / 13.30 - 16.00
Egitim Ucreti 1 xxxx TL + KDV (TUYIDER IKTISADI ISLETME HESABINA - EFT ILE ON KAYIT SONRASI)

Egitimin Amaci : Aski tipi kaplama prosesinde aski tasariminin nemi, tasarim kriterleri, aski performansinin kaplama kalitesine etkisi ve aski
OmrunG artirmak igin bakim ve sékiim uygulamalarinda kritik hususlar, gergek ornekler ile agiklanacaktr.

Egitime Kimler Katilmal:
Galvano kaplama proseslerinden sorumlu muhendis ve teknisyenler, kalite kontrol, tasarim muhendisleri icin.

Egitim icerigi : Her bslim 60 Dak.+10 Dak. Soru-Cevap

1.Bélum:

Aski tanimi ve sektdrel anlamda aski, kaplama proseslerinde aski, aski kullanim alanlari (boya hatlari, kaplama hatlar ve kumlama hatlari icin),
elektro kaplama proseslerinde aski teknikleri (polimer Uzeri metalik kaplama, metal Gzeri Ni, Cr, Zn, Cu, Cd, Eloksal, Fosfat kaplama).

Soru - Cevap

2. Bélim:

Proseslere gore aski ozellikleri (aski malzemeleri, aski tasanmi ve imalat dzellikleri), etkili aski tasarminda bilinmesi gerekenler (bara Gzerinde
akim, askida parga sayisi, redresér kapasitesi, temas noktalari), parga geometrisine bagl askilama, parcanin yerlesimi, akim ¢alar kullanimi.
Temel terimler ve anlamlari. Soru - Cevap

3. Bolum:
Aski dmrii ve etkileyen faktorler. Aski bakim ézellikleri. Aski sékimd, Uzun dmurll bir aski icin yapiimasi gerekenler. Soru - Cevap

4. Bolim:
Gergek Aski drnekleri (prosese gore), yardmci anot, akim ¢alar pozisyonlari, yanlis uygulamalara érnekler. Soru - Cevap

Egitim Ucretine Dahil Olanlar
 Kahve ve Cay Ikramlari (Ara Molalarda), Ogle yemegi

® Egitim Notlan
o TUYIDER YUZEY AKADEMISI EGITIM KATILIM SERTIFIKASI
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Galvanoteknik Metal Kaplamaciliginda
Aski Tasarimi Egitimi 2024/1

Rack Design Training in Galvanotechnical Metal Plating

Subject : Rack Design for Electroplating Processes

Instructor : Hakan Ocaktan / AGALI METAL

Date 1 06 January 2024 Saturday

Location : Cemile Sultan Grove, Istanbul Chamber of Commerce Training Room - Limited to 25 people.

Duration : 1 Day (2 sessions of 2 hours each) 10:00 - 12:30 / Lunch Break (1 hour) / 13:30 - 16:00

Fee : xxxx TL + VAT (Pre-registration via EFT to TUYIDER Economic Enterprise Account)

Objectives : The importance of rack design in the rack type plating process, design criteria, the effect of rack performance on coating

quality and critical considerations in maintenance and disassembly practices to increase rackr life will be explained with real

examples.

Participants:
For engineers and technicians responsible for electroplating, coating processes, quality control, design engineers.

Scope of Training : Each part 60 minutes + 10 minutes. Question and Answer

Part 1

Definition of rack and racking in sectoral sense, racking in plating processes, rack usage areas (for paint lines, plating lines and sandblasting
lines), racking techniques in electroplating processes (metallic coating on polymer susbtrate, Ni, Cr, Zn, Cu, Cd plating, Anodizing, phosphate
coating on metallic substrates). Question and Answer .

Part 2

Rack characteristics according to processes (rack materials, rack design and manufacturing characteristics), things to know in effective rack
design (current on busbar, number of parts on rack, rectifier capacity, contact points), racking depending on part geometry, part placement,
use of current stealers. Basic terms and their meanings. Question and Answer

Part 3
Rack life and influencing factors. Rack maintenance features. Rack disassembly, Things to do for a long-lasting racks. Question and Answer

Part 4
Real rack examples (by process), auxiliary anode, current stealer positions, examples of incorrect applications. Question and Answer

Included in the Training Fee
¢ Coffee and Tea Refreshments (during breaks), Lunch

¢ Training Notes / Presentations
e SURFACE ACADEMY TRAINING PARTICIPATION CERTIFICATE
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KiMYASAL DAYANIKLILIK

Kimyasal veya solvent saldirnlarina
karsi dayaniklidir, alt tabakaya
normalde ona saldiracak kimyasallara
veya solventlere karsi koruma saglar.

CHEMICAL RESISTANCE

Resistant to chemical or solvent
attack, giving the substrate protection
against chemicals or solvents that
would ordinarily attack it.

ULTRA-ViYOLET

Gorlnlr spektrumun menekse
ucunun diginda kalan ve son islem
malzemelerinin kurutulmus filmleri
Uzerinde kimyasal etkiye sahip olan
1sik 1sinlar.

ULTRA-VIOLET

Those light rays, outside the visible
spectrum at its violet end, that have a
chemical effect upon the dried films of
finishing materials.

MISTCOAT

PirizsuzIigl artirmak icin son kat
olarak uygulanan az miktarda cila ile
karistinlmis tiner veya inceltici katmani.

MISTCOAT

A coat of thinner or thinner mixed
with a small amount of lacquer that
is applied as a final coat to increase
smoothness.



SATEN CiLA

Bu, saten cilaya benzer ve yari parlak
ile tam parlaklik arasinda bir cilay!
tanimlar.

SATIN FINISH

This describes a finish similar to that

of satin and having between a semi-
gloss and a full gloss.

OPAKLIK

Gorinir 1s1gin iletiminin engellenme
derecesi.

OPACITY

The degree of obstruction of the
transmission of visible light.

YARI PARLAK

Tam parlak ile tam diiz arasinda bir
finisaj.

SEMI-GLOSS

A finish midway between a full gloss
and a dead flat.

HAVA SARTLARINA
DAYANIKLI

Hava sartlarina maruz kalmaya
dayanabilir.

WEATHER RESISTANT

Capable of withstanding exposure to
the weather.
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31-01/02-02 ASTEC 2024 www.astecexpo.jp/en
2024
31-01/02-02 SURTECH 2024 www.surtech.jp/en/outline.html
2024
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2024
17/19-05 Surfaces, Interfaces And www.setcor.org/conferences/
2024 Coatings Tech. Conference sict-2024
24 /26 - 05 The Surface Preparation And www.linx-consulting.com/spcc
2024 Cleaning Conference
19/22-06 Surface & Coatings 2024 www.surfaceandcoatings.com
2024
19-22/06 Surface & Coatings 2024 www.surfaceandcoatings.com
2024
28-30/10 MAT 2024 www.materials.magnusconfer-
2024 ences.com
24 -26/11 Turkchem Fuari www.turkchem.com.tr
2024




Uyelerimiz

Our members

Partnerlerimiz

Our Partners

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



ABT Akiskan ve Boya Tekn. A.S. | Akafor Membran Sis. San. ve Tic. Ltd. Sti. | Akay Grup Kimya San. Tic. A.S. | Aken
Miihendislik Aritma Sistemleri San. Tic. Ltd. Sti. | Alfatech Makina Mimessilik San. ve Dig Tic. Ltd. Sti. | Altekma Dig Tic. Boya
Mak. San. A.S. | Altinok Galvona Kimya San. ve Tic. Ltd. Sti. | Arka Kimyasal Urlinleri Mak. San. Tic. A.S. | Armin Atik Geri
Donuslm San. ve Tic. Ltd. Sti. | Artkim Fuarcilik Tic. A.S. | Asem Plast. ve Metal Kaplama San. ve Tic. Ltd. $ti. | Assa Metal
Kaplama ins. San. ve Tic. Ltd. Sti. | Ayoki Yalitim Boya Koruma Kimya Dan. ins. Taah. San. ve Tic. A.S. | Bado Yiizey islem
Tek. San. Ve Tic. A.S. | Begen Kaplama San. ve Tic. Ltd. Sti. | Bilal Ozcan - Berrak Gevre Tekn. Su Aritma Sis. | BMK Metal
Kimya San. ve Dig Tic. Ltd. Sti. | Boysis Makine Taah. San. ve Tic. A.S. - Selguk lilgaz | Bur¢ Metal Plast. Celik A.S. | Bursa
Unverler Hidrolik ve Mak. San. ve Tic. Ltd. Sti. | BVA Miimessillik Mak. San. ve Tic. Ltd. Sti. | Calor Makina San. Tic. A.S. |
CPS Pressform San. ve Tic. A.S. | Coventya Kimya San. ve Tic. A.S. | Dede Kimya San. Tic. A.S. | Deger Kromaj - Ali Deger
| Delta Galvanoteknik Kim. Mad. Tic. San. ve Tic. Ltd. Sti. | Delta Kimya A.S. | Diler Demir Gelik End. ve Tic. A.S. | Dog. Dr.
Ekrem Altuncu | Dog. Dr. Hatice Duran | Dogu Pres Otomotiv ve Tek. San. ve Tic. A.S. | Doplas Plast. Tekn. San. ve Tic. A.S. |
E.T Erem Teknik San. ve Tic. Ltd. Sti. | E3 Surface Muhendislik Dan. Tic. A.s | Ege Kimya San. ve Tic. A.S. | Eksas End. Metal
Kaplama Tesisleri San. ve Tic. A.S. | EKT End. Kaplama Tank ve Tesis imalat San. ve Tic. Ltd. Sti. | Elektrolize Metal Kaplama
San. ve Tic. Ltd. Sti. | Elsisan Makine San. ve Tic. A.S. | Emine Ceylani | Envora Arge Miihendislik A.S. | Eplas Makina San.
ve Tic. A.S. | Erdener Makina ve Kimya San. Tic. A.S. | Erkar Ahsap ith. ihr. San. Tic. Ltd. Sti. | Erkap End. Kaplama Coz.
San. Tic. A.s | Estgal Sicak Galvaniz Tekn. San. ve Tic. A.S. | Etis End. Metal Kaplama Tesisleri San. ve Tic. Ltd. Sti. | Euro
istanbul Galvano Cihazlari San. ve Tic. Ltd. Sti. | Fetas i ve Dis Tic. San. A.S. | Faztech Kimya San. Tic. Ltd. Sti. | Galvano
Mondo Kimya San. ve Tic. Ltd. Sti. | Galvanomarket San. ve Dis Tic. Ltd. Sti. | Galvoplas Yiizey islem Tesisleri San. Tic. Ltd.
Sti. | Gef Kimya San. ve Tic. A.S. | Genmar San. Uriinleri Paz. A.S. | Gesu Aritma Ltd. Sti. | Gisa Makina Miimesillik San.
Dis. Tic. Ltd. Sti. | Giir Metal Kaplama imalat San. ve Tic. Ltd. Sti. | Glanco Gevre ins. Teknolojileri San. ve Tic. A.S. | Giiven
Galvano Kimyasallari San. ve Tic. Ltd. $ti. | H.M.A Hasdil Otomotiv Nikelaj Tekstil San. ve Tic. Ltd. Sti. | Hannover Fairs Turkey
Fuarcilik A.S. | Hedef Cevre Tek. Dan. Muh. Hizm. San. ve Tic. Ltd. $ti. | Hi Dro Hidrolik Endustri San. Tic. A.S. | Hillebrand
Chemicals Kimyasal Paz. Ltd. Sti. | ilker Karabulut | intersonik Makina San. ve Tic. A.S. | inci Kimyasal Maddeler ve Metal
San. Tic. Ltd. Sti. | Kamas Galvaniz San. Tic. Ltd. Sti. | Kapsan Yiizey islem Kimya San. ve Dis Tic. Ltd. Sti. | Karakaya
86 Kat. Kap. Kim. Mad. Mak. ins. San. ve Tic. Ltd. Sti. | Kaya Koc Vib Mak. Miihendislik San. ve Tic. Ltd. Sti. | Kromas Metal
ve Makina San. Ltd. Sti. | KTL Kimya Ekipmanlari itk. ihr. Dis Tic. Ltd. Sti. | Lactech Galvano Kimyevi Maddeler San. ve Tic.
Ltd. Sti. | Mars Kaplama San. ve Tic. A.S. | Mertcan Metal San. ve Tic. Ltd. $ti. | Metaltek Tekn. Lab. Egitim ve Dan. Hizm.
San. ve Tic. Ltd. Sti. | Murat Ocakei | Nanografi Nano Tekn. A.S. | Norm Civata - Uysal Mak. San. ith. ihr ve Tic. A.S. | Otsm
Group Yazilim ve Makina San. ve Tic. Ltd. Sti. | Ozlii Miihendislik Proje Taah. San. ve Tic. Ltd. Sti. | Oztech Metal Kaplama
- Artima Kimyasallari ve Ekipmanlari | Petek Kimya ve Metal San. ve Tic. Ltd. Sti. | Plazma Uygulamalan Enerji Uretim Dan.
Elekt. San. ve Tic. Ltd. Sti. | Podim Polisaj Diskleri Zimpara San. Tic. Ltd. Sti. | Proge Mihendislik Tic. ve San. Ltd. Sti. | Prof.
Dr. Volkan Giinay | Prof. Dr. Ali Fuat Cakir | Prof. Dr. Tamer Sinmazgelik | Prometal Galvano Cihazlari San. ve Tic. Ltd. Sti.
| Protechnology End. Makine ve Kimya San. Tic. Ltd. Sti. | Redarti Elektrik Cihazlari San. ve Tic. A.S. | Regnum Aksesuar ve
Metal Kaplama San. ve Tic. Ltd. Sti. | RMS Kontrol Miih. Otomasyon | Rolax Kabin Mak. San. ve Tic. Ltd. Sti. | Saf Teknik Toz
Emme Sis. San. ve Tic. Ltd. Sti. | Sayron Elektronik Enerji Savunma San. ve Tic. A.S. | Selzey Kimya Turizm insaat Med. San.
ve Tic. Ltd. Sti. | Sistempark Artima ve Cevre Tek. Miih. ve Dan. Hiz. ith. ihr. ins. San. ve Tic. Ltd. Sti. | SPC Sinai Kimyasallar
San. ve Tic. Ltd. Sti. | Sahin Metal Kaplama San. ic ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlar San. ve Tic. Ltd.
Sti. | Teknobak Tek. Mak. Ltd. Sti. | Tinkap Yiizey islemler San. ve Tic. A.S. | Ulukan Boya San. ve Tic. Ltd. Sti. | Unique Tech
Miihendislik San. ve Tic. Ltd. Sti. | Uzay Yiizey islem Kimyasallari Otomasyon Makine San. Tic. Ltd. Sti. | Ugler Galvano San.
Tic. Ltd. Sti. | Unverler Mak. Otomotiv Kimya Metal Kap. San. ve Tic. Ltd. Sti. | Vig Makina San. ve Tic. A.S. | Vilmeks i¢ ve
Dis Ticaret Ve Metal San. A.S. | Vista Metal Plastik Mobilya Aks. Ltd. Sti. | Yasin Haylu | Yildizlar Kimya Yiizey islem Tek. A.S.
| Yilmer Test ve Olcii Sis. San. ve Tic. Ltd. Sti. | Yongrad End. Proses Sis. San. ve Tic. Ltd. Sti.




Tiim Yiizey islemler Dernegine
“Tiyider” neden tiye olmaliyim?

1. Uyeler arasinda mesleki ve sektdrel birlik, yardim, sosyal
dayanisma, uyum ve disiplini gelistirmek amaciyla,

2. Kanunlarn 6ngdérdigl cercevede, insan ve c¢evre sagligr ve
kamu yararina hizmet él¢utlerini géz dntinde bulundurarak, Uyelerinin
hak ve menfaatlerini korumak amaciyla,

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

4. Benzeris kollarinda kurulmus dernekler, meslek odalari, aragtirma
merkezleri, Universiteler ve kamu kurumlari ile iligkileri artirmayi ve
dayanismayi en Ust dUzeye ¢lkarmak amaciyla,

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

6. Sektorel problemlere ve ihtiyaglarina karsi ortak ¢ézUm arayisi
kultarant gelistirmek ve birlikte blylimek amaciyla,

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

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

9. Sektorln ihtiyag duydugu &zel altyapi (su artma, filtreleme, geri
dénlsUm, enerji vb) hizmetleri ile orjinal parga Ureticilere yakin bir
lokasyonda, organize sanayi bolgesinde, (TUYISAB) daha btk
Uretim ve hizmet alanlarinda yer alabilmek igin,

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

11. Sektdrel standarlann olusmasina katki vermek, egitim, test,
analiz ve sertifikasyon hizmetleri yaninda mesleki yeterlilik belgesi
hizmetlerinden yararlanmak amaciyla,

Why should i become a member of surface
treatment association of Turkey “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,
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DNA PC STRAND

73 yildir demir gelik sektdrinde, Tirkiye ve diinyanin 8nct firmalarindan olan Diler Holding, 6n gerilmeli beton demeti
ve an gerilmeli beton teli Gretiminde glicd, kalitesi ve uzmanhginin yani sira DNA PC Strand ¢atisi altinda faliyetlerini

stirdirmektedir:
¢ Filmasin Fosfat Kaplama s Recep Sami Yazici Uriin Gelistirme Merkezi, Hitachi SU 7000
¢ Cekilmis Fosfath Tel Uretimi Taramall Elektron Mikroskobu ile miisterilerine ve sektérdeki
e Asit Geri Kazarmim Tesisi ve Demir Siilfat Uretimi diger firmalara analiz hizmeti

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

MERKEZ FABRIKA

~d
Adres Adres
Eshi Biylikdere Cad. Kockaya As Plaza Mastak No: Maldne intisas 0SB 6. Cad. 8. Sokak
Kat: 2,34 Maslak / ISTANBUL / TORKIYE No: 10 Dilovasa / KOCAELT f TORKIYE
| www.dnawire.com | satis@dnawire.com | T.+30 212 2556630 |
L

PC STRAND

OMA PC Strand bir Diler Holding Harkasidir,
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Gumus Kaplama

UCLER GALVANO SAN. VE TiC. LTD. STI
[lite ano Teknik Sanayi Sit

UCLER GALVANO




