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TUM YUZEY iSLEMLER DERNEGI

Mari Yanci
TUYIDER Yénetim Kurulu Uyesi

TUYIDER Board Member

Yilzey islemler sektériinin 6nde gelen fuarlarindan biri olan “Surface Treatment Germany *' Fuarinda
TUYIDER ve TUYIDERGI olarak tilkemizi temsilen bulunmanin gururu ve mutlulugu ile tim okurlanmizi
sayglyla selamliyorum.

TUYIDER olarak Turkiye'de yiizey islemler teknolojisinin bilimsel ve uygulama adimlarini bir araya
getirmek, dinyadaki gelismeleri yakindan takip ederek dernek Uyelerimize ve sektdr ¢alisanlarina bu
bilgileri ulastirmak, calisan personellere ve proseslere katki verecek , gelistirecek egitimler dizenlemek
temel amacimizdir.

Dernegimiz kurulugsundan bu yana yurt igindeki tum sektdr fuarlarina katim gostermis, yerli ve yabanai
akademisyenlerin katildigi, konusunda tecrtbeli uzmanlarin sunumlarinin yer aldigr  paneller dizenlemis
ve ylzey islemlerin Turkiye’deki sesi olmustur.

Bu yilki 2024 ST Germany fuarina katlimimiz ile yurt disindaki ilk fuar tecribemizi de yasamis oluyoruz.
Fuarda farkli Ulkelerden katilimcilar ve ziyaretciler ile kuracagimiz temaslar dernegimizin  uluslararasi
arenada taninirhigini da saglamis olacaktr.

Ylzey iglemler sektdrl, ginimizde teknolojinin gelisimi ile gok hizll bir sekilde blyUmektedir. Sektdr
genis bir uygulama alanina sahip oldugu igin galisan sayisinda da artan bir istihdam yaratmaktadir.
Turkiye sahip oldugu sanayii altyapisi, tecrtibesi ve Uretmeye istekli, &zverili insan kaynagdi ile bu sektériin
en kuvvetli bilesenlerinden biridir. Bugtin Ulkemizde bu sektérde dogrudan veya dolayl olarak rol alan
yoneticilerin ve galisan personellerin icinde artik kadinlanin da sayisi giderek artmaktadir. Kadinin bakis
acisinin ve emeginin girdigi esitlikci bir ortamin olusmasi dernegimizin hedeflerinden biridir. Bu vesile ile
tUim kadinlarin 8 Mart Diinya Kadinlar GUninU kutlar, is hayatlarinda basarilar dilerim.

18 Mart Sehitleri Anma GUnU ve Canakkale Deniz Zaferi’nin 109 yilinda bir cumhuriyet kadini olarak
bizlere bu yolu acan ulu 6nderimiz Atatlrk’e ve bu yolda onunla yUrtyen tim vatanseverlere sikranlarimi

sunar, Ulkemizin sanayi ve teknolojide gelecek basarilarinin devamini dilerim.

Saygilanmla



| respectfully greet all our readers with the pride and happiness of representing our country as TUYIDER and
TUYIDERGI at the “Surface Technology Germany” Fair, one of the leading fairs of the surface treatments industry.

As TUYIDER, our main goal is to bring together the scientific and application steps of surface treatment
technology in Turkey, to follow the developments in the world closely and to provide this information to our
association members and sector employees, to organize trainings that will contribute to and improve the
personnel and processes.

Since its establishment, our association has participated in all sector fairs in Turkey, organized panels with the
participation of local and foreign academicians and presentations of experienced experts and has been the
voice of surface treatment in Turkey.

With our participation in this year's 2024 ST Germany fair, we will be experiencing our first fair experience
abroad. The contacts we will establish with exhibitors and visitors from different countries at the fair will also
ensure the recognition of our association in the international arena.

The surface treatment sector is growing very rapidly with the development of technology. As the sector has a
wide range of applications, it also creates an increasing number of employment. Turkey is one of the strongest
components of this sector with its industrial infrastructure, experience and dedicated human resources willing
to produce. Today in our country, the number of women is increasing among the managers and employees
who play a direct or indirect role in this sector. One of the goals of our association is to create an egalitarian
environment where women’s perspective and labor are included. | would like to take this opportunity to
congratulate all women on March 8, International Women’s Day and wish them success in their professional
lives.

As a republican woman on the 109th anniversary of our 18 March Martyrs’ Day and Canakkale Naval Victory,
| would like to express my gratitude to our great leader Atatlrk, who opened this path for us, and to all the
patriots who walked with him on this path, and | wish our country’s future successes in industry and technology.

Yours sincerely
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Mikrobiyolojik

Korozyon (Mic) Nedir?

What is microbiologically
influenced corrosion (MIC)?

Prof.Dr. Hiisnii GERENGI / Dr. Ertugrul KAYA

Korozyon Arastirma Laboratuvari, Miihendislik Fakiltesi, Makine Miihendisligi Baltimdi, Dtizce Universitesi, Diizce, 81620 Turkiye
Corrosion Research Laboratory, Faculty of Engineering, Department of Mechanical Engineering, Duzce University, Duzce, 81620 Turkey

E-mail: husnugerengi@gmail.com

Mikrobiyolojik korozyon (MIC), bakteriler, mantarlar, arkeyalar ve
mikroalgler gibi mikroorganizmalarin metabolik faaliyetlerinden
kaynaklanmaktadir. Bu, mikroplarin dogrudan veya dolayl olarak
korozyona neden oldugu bilinmektedir . MIC’nin baslangici
yUz yil 6dncesine dayanmaktadir @. Son geyrek yizyll iginde,
MIC ile ilgili 2000’den fazla makale yayimlanmistir €. Baglica,
metallerin korozyonuna katilan mikroorganizmalar korozyonla
iliskilendirilmis mikroorganizmalar olarak tanimlanir. Korozyonla
iliskilendirilmis mikroorganizmalarin metabolik faaliyetleri ve yan
Urtnleri nedeniyle metal ylzeyinde olugsan karmasik biyofilm,
araylUzey kimyasal ve elektrokimyasal reaksiyonlar lizerinde bir
etki yapmaktadir. MIC, mikroorganizmalar tarafindan belirgin bir
sekilde tetiklenen bir korozyon bigimi olarak, birgok endustride
genis bir metal ve alasimlar yelpazesinin bozulmasinda merkezi
bir rol oynamaktadir M (Sekil 1).

Microbiologically influenced corrosion (MIC) arises from the
metabolic actions of microorganisms, including bacteria, fungi,
archaea, and microalgae. It encompasses a diverse array of
mechanisms through which microbes directly or indirectly
induce corrosion . The inception of MIC dates back over a
century ®. Over the past quarter-century, more than 2000
papers related to MIC have been published ©. Primarily,
microorganisms that engage in the corrosion of metals are
identified as corrosion-related microorganisms. The intricate
biofilm that forms on the metal surface due to the metabolic
endeavors of corrosion-related microorganisms and their
byproducts exerts a profound influence on interfacial chemical
as well as electrochemical reactions. MIC, serving as a form
of corrosion prominently driven by microorganisms, assumes
a central role in the deterioration of a wide spectrum of metals
and alloys, thus prompting significant apprehension across
multiple industries [ (Fig.1).

Mikroorganizma / Micro-organism

Cevre / Media

Metal / Metal

Sekil 1. MIC Uzerinde ortamin, metalin ve mikroorganizmalarin
etkilerini sematik olarak gdsteren temsili bir tasvir.

Figure 1. Schematic Representation of the Effects of Media,
Metal, and Microorganisms on MIC.

https://www.tuyider.org



Microorganisms create a collective biofilm structure through
adhesion to one another or the surface upon which they are
situated. In natural settings, a biofim typically comprises a
community of microorganisms that attach themselves to various
surfaces, including metals. When mixed-culture microbes
collaborate, they can form biofims with increased resistance
compared to those formed by single-strain microbes. Microbes
that become part of a biofilm and remain attached are known
as sessile cells, while those floating freely in the surrounding
fluid are referred to as planktonic cells. Certain sessile microbes
may eventually detach from biofilms to establish new colonies
in different locations. To facilitate the formation of biofilms,
microorganisms secrete extracellular polymeric substances
(EPS), which consist of proteins, polysaccharides, and nucleic
acids “ (Fig.2).

info@tuyider.org

Mikroorganizmalar,  birbirlerine  veya bulunduklarn  ylzeye
yapisarak kolektif bir biyofim yapisi olusturmaktadir. Dogal
ortamlarda, bir biyofim genellikle gesitli ylzeylere, metal dahil,
kendilerine baglanan mikroorganizma toplulugunu icermektedir.
Karisik kilturleri kapsayan mikroorganizmalar isbirligi yaptiginda,
tek tUr mikroorganizmalar tarafindan olusturulanlara goére daha
direngli  biyofilm olusturabilirler. Bir biyofilm pargasi haline
gelen ve bagll kalan mikroorganizmalara “sesil hiicreler” denir,
cevresel sivi icinde serbestce ylzen mikroorganizmalara ise
“planktonik hticreler” denmektedir. Bazi sesil mikroorganizmalar
zamanla biyofilmlerden koparak farkll yerlerde yeni koloniler
kurabilmektedirler. Biyofim olusturmay kolaylastirmak igin
mikroorganizmalar, proteinler, polisakkaritler ve ntikleik asitlerden
olusan ekstraselller polimerik maddeler (EPS) salgilamaktadir
(Sekil 2).
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MIC hangi endiistri sektorlerinde
daha yaygindir?

Biyofilmlerin petrol ve gaz endustrisi €, su sistemleri 7, tibbi
cihazlar ©, denizcilik ortamlar ©, nikleer atik depolama tesisleri
19 ve havacilk yakit sistemleri U1 dahil olmak Uzere cesitli
ortamlarda MIC’in arkasindaki suglular oldugu yaygin olarak
kabul edilmektedir. MIC ayrica gatlak korozyonu ®, birikinti
alti korozyonu '@ ve gerilme korozyonu ['® gibi diger korozyon
sUrecleriyle de etkilesime girebilmektedir. Bu korozyon olayi
nihayetinde ¢esitli malzemelerin bozulmasina neden olmaktadir
(Sekil 3).

Sekil 3. MIC en yaygin olarak petrol ve gaz
sektorinde gortlmektedir.

Figure 3. MIC is most commonly observed
in the oil and gas sector.

Resim Referans / Picture Ref:

https://omcon-om.com/what-is-corrosion-its-effects-on-oil-
and-gas-sector-preventive-messures/

MIC neden bu kadar 6nemli?

MIC, mikroorganizmalarin sistemdeki ¢ temel unsurla (metal,

10

E; PP (Nor-350F ) Sulfide-Prisducing Probanyoks :‘ 1OP; non-Ouidrg Prolaryobe
H2 wPP: 2cid-Froducing Prokarysies
:{' HIP. Helarotrophic. Prokerpolas

ELECTROLYTE

Sekil 2. Asinan metal ylzeyde
tabakall gok turld biyofilmin farkii
gelisim agsamalarinin gésterimi ©1,

Figure 2. Representation of a

Stratified Multispecies Biofilm at
Different Stages of Development
on a Corroding Metal Surface ©..

In which industry sectors is MIC
more common?

It is widely accepted that biofilms are often the culprits behind
MIC in various environments, including the oil and gas industry
6 water systems 1, medical devices ®©, marine settings ),
nuclear waste storage facilities ['?, and aviation fuel systems
(11, MIC can also interact with other corrosion processes, such
as crevice corrosion ©, under-deposit corrosion ['?, and stress
corrosion cracking . This corrosion phenomenon ultimately
results in the deterioration of various materials, with carbon steel
being widely used for piping across multiple industries (Fig.3).

Why is MIC so important?

MIC can be described as an electrochemical process in which

https://www.tuyider.org



microorganisms play a pivotal role in initiating, aiding, and
hastening the corrosion process by interacting with three key
elements in the system: metal, solution, and microorganisms.
This phenomenon shares similarities with conventional
corrosion events, as it requires the presence of electron donors,
electron acceptors, an electrolyte
(typically water), an energy source,
and a carbon source, alongside
microorganisms, to kick start MIC 4
(Fig.4).

Figure 4. Corrosion puzzle and
the place of MIC in this process 4,

Due to its ability to thrive in var-
ious environments such as seaw-
ater, soil, and the atmosphere,
Microbiologically Influenced Corros-
ion (MIC) is responsible for more
than 75% of corrosion in productive oil wells and contributes
to over 50% of failures in pipeline systems 1'°l, In terms of Gross
National Product (GNP), the annual industrial losses attributed
to MIC in Australia are estimated to be around AUD$6 billion
(approximately US$5 billion) [, An estimate from 1954 placed
the annual MIC-related losses in buried pipelines between 0.5
and 2.0 bilion US dollars, a figure that has likely increased
since then. MIC is also projected to incur an annual cost of
over US$100 million to the oil and gas industry, accounting for
20-30% of all internal pipeline corrosion expenses "¢, In the
UK, biocorrosion has been linked to 10% of corrosion cases.
MIC has notably reduced the operational lifespan of flow lines
in Western Australia from their designed >20 years to less than
3 years. Furthermore, microbial corrosion has been recognized
as a significant factor contributing to corrosion issues in
underground pipelines . Notably, Internal Microbiologically
Influenced Corrosion (IMIC) has been linked to 20-40% of
corrosion-related pipeline failures. MIC typically triggers pitting
corrosion, leading to pipeline leaks 2,

Prevention from MIC

There are many different corrosion prevention methods against
MIC depending on the environment and material. While one of
these methods is sometimes sufficient, sometimes several of
them together provide adequate and safe protection (Fig.5).

Biocide Treatment: This involves the use of biocides or
antimicrobial agents to kill or inhibit the growth of microorganisms
that cause corrosion. Biocide treatment is commonly employed
in cooling water systems, pipelines, and storage tanks.

Cathodic Protection: Cathodic protection is a method that
uses electrical currents to safeguard metal surfaces from
corrosion. It can be used to prevent MIC by maintaining the
metal surface at a more negative potential, making it less
susceptible to microbial attack.

info@tuyider.org

¢ozelti ve mikroorganizmalar) etkilesime girerek korozyon
strecinin  baglatimasi, desteklenmesi ve hizlandinimasinda
onemli bir rol oynadidi elektrokimyasal bir sUre¢ olarak
tanimlanabilir. Bu olgu, MIC'yi baglatmak igin mikroorganizmalarin
yani sira elektron vericileri, elektron alicilar, bir elektrolit (tipik
olarak su), bir enerji kaynag ve
bir karbon kaynaginin varli@ini
gerektirdiginden geleneksel
korozyon olaylaryla benzerlikler
gostermektedir 14 (Sekil 4).

Sekil 4. Korozyon yap-bozu ve
MIC’in bu sUrecteki yeri 24,

Deniz suyu, toprak ve atmosfer
gibi cesitli ortamlarda gelisebime
yetenegi nedeniyle Mikrobiyolojik
Korozyon (MIC), verimli petrol
kuyularindaki korozyonun % 75
‘inden fazlasindan sorumludur
ve boru hatti sistemlerindeki arizalarin %50'sinden fazlasina
neden olmaktadir %, Gayri Safi Milli Hasila (GSMH) agisindan,
Avustralya’da MIC’ye atfedilen vyillk endustriyel kayiplarin
yaklagik 6 milyar AUD (yaklasik 5 milyar ABD $) oldugu tahmin
edilmektedir 9, 1954 yilinda yapilan bir tahmine gére gomdali
boru hatlannda MIC’e bagll yillk kayplar 0,5 ila 2,0 milyar
ABD dolan arasindadir ve bu rakam o zamandan bu yana
muhtemelen katlanarak artmisti. MIC’in ayrica petrol ve gaz
endustrisine yillik 100 milyon ABD dolarinin Gzerinde bir maliyete
neden oldugu ve tim dahili boru hatti korozyon giderlerinin %20
-30’unu olusturdugu tahmin edilmektedir 8. Birlesik Krallk’ta
biyokorozyon, korozyon vakalarinin %10’u ile iliskilendirilmistir.
MIC, Bati Avustralya’daki akis hatlarinin operasyonel émrind
tasarlandiklari 20 yildan 3 yilin altna dustrmustir. Ayrica
mikrobiyal korozyon, vyeraltt boru hatlarindaki korozyon
sorunlarina neden olan 6nemli bir faktor olarak kabul edilmistir
017, Ozellikle, ic Mikrobiyolojik Etkilenimli Korozyon (IMIC) ile ilgili
boru hatti arizalarnin %20-40’1 ile iligkilendirimigtir. MIC tipik
olarak ¢ukur korozyonunu tetikleyerek boru hatti sizintilarina yol
agcmaktadir 12,

MIC’den korunma

Ortama ve malzemeye bagl olarak MIC’e karsi bircok farkli
korozyon 6nleme yéntemi vardir. Bu yéntemlerden bazen biri
yeterli olurken, bazen de birkagi birlikte yeterli ve glvenli koruma
saglamaktadir (Sekil 5).

Biyosit Islemi: Bu uygulama, korozyona neden olan
mikroorganizmalari dldirmek veya buyumelerini engellemek
icin biyositlerin veya antimikrobiyal ajanlarin kullaniimasini igerir.
Biyosit uygulamasi genellikle sogutma suyu sistemlerinde, boru
hatlarinda ve depolama tanklarinda kullanilir.

Katodik Koruma: Katodik koruma, metal ylizeyleri korozyondan
korumak igin elektrik akimlarini kullanan bir yontemdir. Metal
yUzeyi daha negatif bir potansiyelde tutarak mikrobiyal saldirya
daha az duyarl hale getirerek MIC’i &nlemek icin kullanilabilir.
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Malzeme Secimi ve Tasarim Degisiklikleri: Ekipman ve yapilar
icin korozyona dayanikli malzemelerin tercih edilmesi etkili bir MIC
kontrol stratejisi olabilir. Ornegin, kritik bilesenlerde paslanmaz
celik veya korozyona dayanikli alagimlarin kullaniimasi mikrobiyal
korozyona karsl hassasiyeti azaltabilir. Suyun birikebilecegi veya
biyofilmlerin olusabilecegdi alanlar en aza indirmek igin ekipman
ve yapilarin tasarmini degistirmek de etkili bir strateji olabilir.
Uygun drenaj ve havalandirma temel hususlardir.

izleme ve Denetleme: Ekipman ve yapilarin diizenli olarak
izlenmesi ve denetlenmesi, MIC’in erken belirtilerinin tespit
edilmesine yardimci olabilir. Bu, daha fazla korozyon hasarini
onlemek igin zamaninda mudahale ve bakim yapiimasini saglar.

Kimyasal inhibitérii: Kimyasal inhibitérler, mikroorganizmalarin
metabolik faaliyetlerini engellemek igin sistemlere eklenen
maddelerdir. Ornegin, oksijen tutucularin veya korozyon
onleyicilerin eklenmesi MIC'nin etkisini azaltabilir.

Biyofilm Bozulmasi: Mikroorganizmalar igin koruyucu bir
ortam saglayan biyofilmlerin olusumunu bozmak etkili bir strateji
olabilmektedir. Biyofimleri bozmak i¢in mekanik yéntemler,
kimyasal islemler veya ultraviyole (UV) radyasyon kullanilabilir.

Gelistirilmis Su Antma: Filtrasyon, klorlama veya UV
artma gibi daha etkili su antma streclerinin uygulanmasi, su
sistemlerindeki mikrobiyal yUki azaltabilir ve boylece MIC
potansiyelini azaltabilir.

Hidrojen Siilfir Giderimi: Silfat indirgeyen
bakterilerin (SRB) 6nemli bir endise kaynagi
oldugu durumlarda, hidrojen sulftrin
sistemden uzaklastinimasi  MIC’nin
kontrol edilmesine yardimci olabilir.

Bu, kimyasal tutucular veya diger
yontemlerle saglanabilmektedir.
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Sekil 5. MIC kontrold igin | :"ﬂ‘::::r '
kullanilan farkli stratejiler 4, % | systems ‘.
R T Food and
bewerage

MIC’nin Tanisi i¢in
Ydéntemler

Korozyon Orani Olciimii: MIC etkinliginin
birincil gostergelerinden biri korozyon oranlarinin
OlcUlmesidir. Agirlik kaybi kuponlari, elektrokimyasal ydntemler
(6rn.  polarizasyon direnci, elektrokimyasal ~empedans
spektroskopisi) ve korozyon orani izleme problan gibi cesitli
teknikler, MIC 6ncesi ve sonrasi korozyon oranini dlgmek
icin kullanilabilir. Korozyon oranindaki azalma islemin basaril
oldugunu géstermektedir.

Mikrobiyolojik Analiz: Mikrobiyolojik analiz, MIC’den dnce ve

sonra sistemdeki mikrobiyal populasyonun izlenmesini igerir.
Bu, sUlfat indirgeyen bakteriler (SRB), asit Ureten bakteriler ve
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Material Selection and Design Modifications: Opting for
corrosion-resistant materials for equipment and structures can
be an effective MIC control strategy. For example, using stainless
steel or corrosion-resistant alloys in critical components can
reduce susceptibility to microbial corrosion. Modifying the
design of equipment and structures to minimize areas where
water can accumulate or where biofilms can form can also
be an effective strategy. Proper drainage and ventilation are
essential considerations.

Monitoring and Inspection: Regular monitoring and inspection
of equipment and structures can help detect early signs of MIC.
This allows for timely intervention and maintenance to prevent
further corrosion damage.

Chemical Inhibition: Chemical inhibitors are substances added
to systems to inhibit the metabolic activity of microorganisms.
For example, the addition of oxygen scavengers or corrosion
inhibitors can reduce the impact of MIC.

Biofilm Disruption: Disrupting the formation of biofilms, which
provide a protective environment for microorganisms, can be an
effective strategy. Mechanical methods, chemical treatments,
or ultraviolet (UV) radiation can be used to disrupt biofims.

Improved Water Treatment: Implementing more effective
water treatment processes, such as filtration, chlorination, or
UV treatment, can reduce the microbial load in water systems,
thereby decreasing the potential for MIC.

Hydrogen Sulfide Removal: In cases where
sulfate-reducing bacteria (SRB) are a major

. % concern, the removal of hydrogen sulfide
N Q% %, from the system can help control

.
— M

Geothermal
4\ MIC. This can be achieved through
Y A 0
Process %, % chemical scavengers or other
o prnts 'ﬁ , methods.
c“‘»‘,‘!ﬁ). ' 1
Dﬂlgﬂ&\. | &
contral = 3
| £ | Figure 5. Different strategies used
/ ' § | for MIC control [24].
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Methods for Assessing
Treatment:

Corrosion Rate Measurement: One of the
primary indicators of treatment effectiveness is
the measurement of corrosion rates. Various techniques,
such as weight loss coupons, electrochemical methods
(e.g., polarization resistance, electrochemical impedance
spectroscopy), and corrosion rate monitoring probes, can be
used to quantify the corrosion rate before and after treatment. A
reduction in corrosion rate indicates treatment success.

Microbiological Analysis: Microbiological analysis involves

monitoring the microbial population in the system before and
after treatment. This can include analyzing the composition

https://www.tuyider.org



and abundance of microorganisms, including sulfate-reducing
bacteria (SRB), acid-producing bacteria, and fungi. A decrease
in microbial counts or a shift in microbial community composition
can indicate treatment efficacy.

Biofilm Analysis: Biofilms play a significant role in MIC, and
their disruption or removal is a key treatment goal. Biofim
analysis can involve visual inspections, scanning electron
microscopy (SEM), and chemical analysis to assess changes in
biofilm thickness, structure, or composition following treatment.

Metabolic Activity Testing: Measuring the metabolic activity
of microorganisms can provide insights into their ability to
produce corrosive byproducts. Techniques such as adenosine
triphosphate (ATP) assays or specific enzyme activity assays can
assess changes in microbial metabolic activity after treatment.

BIOCHEMICAL METHODS

Muivibesi of Cadia -MPN

@ MICROSCOPY METHODS

gPCRAT PCR

7

mantarlar dahil olmak Uzere mikroorganizmalarin bilesiminin ve
bollugunun analizini icerebilir. Mikrobiyal sayimlarda bir azalma
veya mikrobiyal topluluk kompozisyonunda bir degisim, MIC
etkinligini gosterebilir.

Biyofilm Analizi: Biyofimler MIC’de 6nemli bir rol oynar ve
bunlarin bozulmasi veya ortadan kaldirimasi temel bir tedavi
hedefidir. Biyofilm analizi, izlemeyi takiben biyofilm kalinig,
yapisi veya bilesimindeki degisiklikleri degerlendirmek igin gorsel
incelemeleri, taramali elektron mikroskobunu (SEM) ve kimyasal
analizi igerebilir.

Metabolik Aktivite Testi: Mikroorganizmalarin  metabolik
aktivitesinin dlgllmesi, korozif yan Urtnler Uretme kabiliyetleri
hakkinda bilgi saglayabilir. Adenozin trifosfat (ATP) tahlilleri veya
spesifik enzim aktivitesi tahlilleri gibi teknikler, islemden sonra
mikrobiyal metabolik aktivitedeki degisiklikleri degerlendirebilir.

(& MOLECULAR BIOLOGY METHODS

Matataxonamice and
Matpranacnplamcs

Mataprolecmics and
Madabohamice

Pit morphology
Dhpth mmeemsairasTasnt

Biofilm dirsct observation
Call quantfication

Figure 6. Overview of alternatives for
monitoring microbial corrosion.

(a) methods based on testing physiological features of potentially
corrosive microbes. (b) microscopy methods for evaluating
biofilm formation and structure, determination of localized metal
loss, metallography, and (c) novel methods based on molecular
biology for qualitative and quantitative analysis of corrosive
microbiomes #I,

Material inspection: Regular inspection of treated materials

info@tuyider.org
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Sekil 6. Mikrobiyal korozyonu izlemek
icin genel bakis.

Aaiames abundance |
Exprassion profiles

Msiabolibes, proioins, pathways I”
Idamiiication and guanification

(@) potansiyel olarak korozif mikroorganizmalarin fizyolojik
Ozelliklerinin test ediimesine dayanan yodntemler. (b) biyofilm
olusumunu ve vyapisini  degerlendirmek igin  mikroskopi
yontemleri, lokalize metal kaybinin belirlenmesi, metalografi
ve (c) korozif mikrobiyomlarin kalitatif ve kantitatif analizi icin
molekdUler biyolojiye dayall yeni ydntemler 291,

Malzeme denetimi: islenmis malzeme ve ekipmanlarin
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cukurlasma, catlama veya genel bozulma gibi korozyon
belirtilerine karsl duzenli olarak incelenmesi esasti. Gorsel
denetimler, islemin etkili olmayabilecegdi alanlar belirleyebilir.

Korozyon kupon testleri: Sistem bilesenleriyle ayni
malzemeden yapilmig korozyon kuponlarinin  yerlestiriimesi
zaman igindeki korozyon oraninin izlenmesine yardimci olabilir.
Kuponlarin iglem éncesi ve sonrasi durumlarinin karsilagtirimasi
degerli veriler saglar.

Su kalitesi analizi: pH, oksijen seviyeleri ve belirli iyonlarin
veya kimyasal tdrlerin varligi gibi su kalitesi parametrelerinin
sUrekli izlenmesi, artmanin mikroorganizmalarin gelistigi ortam
Uzerindeki etkisinin degerlendirimesine yardimci olabilir.

Uzun vadeli performans izleme: Tedavi basarisinin uzun bir
slre boyunca degerlendiriimesi, MIC’in uzun vadede etkili bir
sekilde kontrol ediimesini saglamak igin dnemlidir. Dizenli takip
degerlendirmeleri MIC’in yeniden canlanmasini tespit edebilir ve
tedavi stratejilerinde yapilacak ayarlamalara rehberlik edebilir.

Sonuc ve Gelecekteki Perspektifler:

Mikrobiyolojik  korozyon, c¢esitli endUstrilerde  6nemli  bir
ekonomik kayip ve cgevresel zorluk kaynagl olarak karsimiza
¢ikmaktadrr. Mikroorganizmalar tarafindan y&nlendirilen bu
korozyon olgusu, altinda yatan sureglerin kapsamli bir sekilde
anlasiimasini gerektiren birkag farkl mekanizmay kapsamaktadir.
MIC ile iliskili mikroorganizmalarin degerlendirilmesi, klasik
mikrobiyolojik teknikler ile en yeni molekdler biyoloji ydntemlerini
birlestirmektedir.

Biyofilmler icindeki sesil hlicrelerin planktonik hicrelere kiyasla
biyositlere kargi daha fazla diren¢ gdstermesi, yenilik¢i biyosit
gelistirme  stratejilerinin - arastinimasina yol agmaktadir. Faj
teknolojisi ve Quorum Sensing Etkilesimi (QSI) gibi umut verici
biyolojik yaklasimlar su anda arastirimaktadir.

Mikrobiyolojik ve molekiler biyoloji araglarnin &tesinde, MIC
davraniglarini incelemek ve biyofimleri azaltmak igin cesitli
elektrokimyasal yontemler mevcuttur. Bununla birlikte, bu
tekniklerin dikkatli bir sekilde uygulanmasi ¢ok Onemlidir
ve bulgular elektrokimyasal olmayan verilerle ¢apraz
dogrulanmalidrr.

Korozyon dinamik bir sUregtir; dolayisiyla elektrokimyasal
parametrelerin on-line olarak dlgllmesi daha dogru sonuclar elde
edilmesini saglar #%. Bu nedenle, anlik korozyon mekanizmasini
belirlemek icin kullanilan Dinamik Elektrokimyasal Empedans
Spektroskopisi  (DEIS) gibi yontemler MIC galismalarinda
kullaniimaldir. MIC gergekten korozyonun ana nedeni midir
yoksa hizlandirici bir faktér mtdur? Bu soru da DEIS yontemi
kullanilarak da arastinimalidir.

Bu calisma Ulkemizde MIC taninmasi amaciyla COST (Avrupa
Bilimsel Isbirligi Ag)) tarafindan tesvik edilmis ve desteklenmistir
(Euro-MIC) [CA20130].
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and equipment for signs of corrosion, such as pitting, cracking,
or general deterioration, is essential. Visual inspections can
identify any areas where treatment may not be effective.

Corrosion coupon tests: Installing corrosion coupons made
of the same material as the system components can help
monitor the corrosion rate over time. Comparing the condition
of coupons before and after treatment provides valuable data.

Water quality analysis: Continuous monitoring of water quality
parameters, such as ph, oxygen levels, and the presence of
specific ions or chemical species, can help assess the impact of
treatment on the environment in which microorganisms thrive.

Long-term performance monitoring: Evaluating treatment
success over an extended period is important to ensure that the
MIC is effectively controlled in the long run. Regular follow-up
assessments can detect any resurgence of the MIC and guide
adjustments to treatment strategies.

Conclusion and Future Perspectives:

MIC stands as a significant source of economic losses
and environmental challenges across diverse industries.
This corrosion phenomenon, driven by microorganisms,
encompasses several distinct mechanisms, necessitating a
comprehensive understanding of its underlying processes.
The assessment of MIC-involved microbes combines classical
microbiological techniques with cutting-edge molecular biology
methods.

[t's worth noting that sessile cells within biofilms exhibit greater
resistance to biocides compared to planktonic cells, prompting
the exploration of innovative biocide enhancement strategies.
Promising biological approaches like phage technology
and Quorum Sensing Inhibition (QSI) are currently under
investigation.

Beyond microbiological and molecular biology tools, a variety
of electrochemical methods are available for studying MIC
behaviors and mitigating biofilms. However, careful application
of these techniques is crucial, and their findings should be
cross-validated with non-electrochemical data.

Corrosion is a dynamic process; thus, measuring electrochemical
parameters on-line gives the ability to achieve more accurate
results [25]. For this reason, methods such as Dynamic
Electrochemical Impedance Spectroscopy (DEIS), which is
used to determine the instantaneous corrosion mechanism,
should be used in MIC studies. Is MIC really the main cause of
corrosion or is it an accelerating factor? This question should
also be investigated by using the DEIS method.

This study was encouraged and supported by COST (European
Cooperation in Science and Technology) for the recognition of
MIC in our country (Euro-MIC) [CA20130].
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Teknolojileri, Tribolojiye Adanmis Bir Omiir”

Prof. Dr. Ali Erdemir

with his numerous achievements in his
journey from ITU to America “Surface
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TUYIDER - YUZEY iSLEMLER DERNEGI YONETIM KURULU & YUZEY AKADEMISI BiLiM DANISMA KURULU
THE BOARD OF DIRECTORS OF THE TUYIDER-SURFACE TREATMENTS ASSOCIATION OF TURKEY & SURFACE ACADEMY SCIENCE ADVISORY BOARD

ITU-ISTANBUL TEKNIK UNIVERSITESI (250.YASINDA) 13
Mart 2024 tarihinde Slleyman Demirel Kiltir Merkezinde
Uluslararasi bilimsel ve endustriyel alanda sayisiz édule ve
bilimsel ¢alismalara sahip ¢ok degerli bir bilim insani olan
Sayin Prof. Dr. Ali Erdemir (1976 ITU, Georgia Institute of
Technology 1982 MSc.,1986 PhD) i¢in Fahri Doktora Téreni
dizenlemistir. Dernegimiz Onursal Uyeleri Prof. Dr. Mustafa
Urgen (iTU) ve Prof.Dr. Ali Fuat Cakir (iTU) Hocalarmiz ile
birikte YUZEY ISLEMLER DERNEGI-TUYIDER Genel
Sekreteri TAli Selen ve Ylzey Akademisi Biim Danisma
Kurulu Uyesi Dog.Dr. Ekrem Altuncu toérene katimislardir.
Sizlere kisaca térenden izlenimlerimizi ve Anadolu
topraklarindan yetismis bir mihendisin Amerika’da yasami
boyunca faaliyetlerinden bahsetmek ve kendisini siz degerli
Uyelerimize, takipgilerimize tanitmak isteriz.

Dr. Erdemir, son otuz yilda malzeme bilimi, yUzey bilimi ve
muhendisligi, triboloji, makine mUhendisligi, enerji, cevre
ve ilgili disiplinlerde dnct ve seckin bir bilim insani olarak
kendini kanitlamistr. Ozverili ve multidisipliner arastirma
faaliyetleri, kendisine bircok &dul, onur ve patentin verildigi
birgok dnemli kesifle sonuclanmistir. Oncii bir tribolog olarak
uluslararasi Unu, 2017 yilinda Uluslararasi Triboloji Konseyi
(ITC) Bagkanligina ve 2016 yilinda Tribologlar ve Yaglama
MUhendisleri Dernegi - ABD Bagkanligina kadar ytkselmistir.
Ulusal Mucitler Akademisi’'nin secilmis Uyesi (2022), Ulusal
MuUhendislik Akademisi’'nin secilmis Uyesi (2019), Avrupa
Bilim ve Sanat Akademisi'nin secilmis Uyesi (2022), Dinya

18

ITU-ISTANBUL TECHNICAL UNIVERSITY (250th Age) organized
an Honorary Doctorate Ceremony for Prof. Dr. Ali Erdemir (1976
ITU, Georgia Institute of Technology 1982 MSc., 1986 PhD), a
very valuable scientist with numerous awards and scientific studies
in the international scientific and industrial field, at Stleyman
Demirel Cultural Center on March 13, 2024. Prof. Dr. Mustafa
Urgen (ITU) and Prof. Dr. Ali Fuat Cakir (ITU), Honorary Members
of Our Association, together with T.Ali Selen, Secretary General of
SURFACE TREATMENT ASSOCIATION OF TURKEY-TUYIDER and
Assoc. Prof. Dr. Ekrem Altuncu, Member of the Scientific Advisory
Board of the Surface Academy, attended the ceremony. We would
like to briefly talk about our impressions from the ceremony and the
activities of an engineer raised in Anatolian lands throughout his life
in America and introduce him to you, our esteemed members and
followers.

Over the past three decades, Dr. Erdemir has established himself
as a pioneering and distinguished scientist in materials science,
surface science and engineering, tribology, mechanical engineering,
energy, environment, and related disciplines. His dedicated and
multidisciplinary research activities have resulted in several key
discoveries for which many awards, honors, and patents have been
bestowed upon him. His international reputation as a pioneering
tribologist elevated his stature to the Presidency of the International
Tribology Council (ITC) in 2017, and the Presidency of the Society
of Tribologists and Lubrication Engineers - USA in 2016. He is an
elected Fellow of the National Academy of Inventors (2022), an
elected Member of the National Academy of Engineering (2019),

https://www.tuyider.org



"Mﬁhendislik
Rilgi ve yaraticili

the European Academy of Sciences and Arts (2022), the World
Academy of Ceramics (2021), and the Science Academy of Turkey
(2021).

His research activities are directed towards nano-scale design
and large-scale manufacturing of new materials, coatings, and
lubricants for a broad range of applications in manufacturing,
transportation (including E-Mobility), and other energy conversion
and utilization systems where further increases in efficiency,
reliability, and environmental compatibility are of primary objectives
for a sustainable future. His archival publications have generated
over 33,500 citations (Google hindex 86, i10-index 253).

At the ceremony, which was held with the intense participation of
academia, industry and students, after the opening speech of the
Rector of ITU, Mr. Erdemir presented short sections of his personal
history starting from his childhood years in Adana, his student years
at ITU, his academic life that started in the USA, his research and
industrial studies, and with his very sympathetic, natural and yet
modest personality, he fascinated everyone in the whole hall. During
his speech, he embraced all his friends, teachers and family as if he
was keeping a memory alive, his happiness was visible in his eyes
during these emotional moments. He gave very valuable reassuring
advice to young engineers with his promising speeches. We
congratulate him for the exemplary achievements of an Anatolian
person raised in the light of the Republic, and we congratulate him
for his achievements.

info@tuyider.org

gilimlerinde b,
T e

Seramik Akademisi'nin segilmis Uyesi (2021) ve Turkiye
Bilimler Akademisi’'nin secilmis Uyesidir (2021).

Arastirma faaliyetleri, surdUrUlebilir bir gelecek igin verimlilik,
guvenilirlik ve ¢evresel uyumlulukta daha fazla artisin birincil
hedef oldugu imalat, ulasim (E-Mobilite dahil) ve diger eneriji
dénisum sistemlerine kadar genis bir uygulama yelpazesi
kapsaminda yeni malzemelerin, kaplamalarin ve yaglayicilarn
nano Olgekli tasarimina ve blytk dlgekli tretimine yoneliktir.
Arsiv yayinlar 33.500’'Un Uzerinde atif almistir (Google
h-index 86, i10-index 253).

Akademinin, enduUstrinin ve 6grencilerin yogun katilimi ile
gergeklestirilen térende, ITU Rektériniin agilis konusmasinin
ardindan Sn Erdemir; Adana’da gecen ¢ocukluk yillarindan
baslayarak kisisel gecmisinden kesitler, ITU de 6grencilik
yillan, Amerika’da baslayan akademik yasami, arastirmalar
ve endUstriyel ¢alismalarindan kisa kesitler sundu, oldukca
sempatik, dogal ve bir o kadarda mutevazi Kisiligi ile tim
salonu kendine hayran biraktl. Konugmasi adeta bir bellegi
bir ruhu yasatircasina tim dostlarini, hocalarini, ailesini
kucakladi, oldukga duygusal gegen bu anlarda mutlulugu
gdzlerinden okunmaktaydi. Umut verici konusmalari ile geng
muhendislere ¢cok degerli gliven verici tavsiyelerde bulundu.
Cumhuriyetin 1s1§inda yetismis bir Anadolu insaninin tim
dinyaya O6rnek basarlarindan dolayr kendisini kutluyor,
basarilarindan dolay kendisini tebrik ediyoruz.
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Nikel Elektrokaplamada

Safsizliklar

Effect Of Impurities on
Nickel Electroplating

Cagatay YILMAZ

Ege Kimya San. ve Tic. A.S. Arastirma ve Gelistirme Uzmani
Ege Kimya San. ve Tic. A.S. Research and Development Specialist

1. Nikel Elektrokaplama Tarihi

Michael Faraday’in elektrokimya alaninda yapmis oldugu
calismalar elektrokaplama calismalariicin birtemel olusturmus
ve ilk elektrokaplama iglemi 19. ylzyilin baslarinda yapilmistir.
Nikel metalinin korozyona karsl dayanikliigi dikkatleri bu
metalin Uzerine ¢ekmis ve nikel elektrokaplama Uzerine
calismalar baslamistir. Nikel kaplama Uzerine ilk ¢alismalar
1837 yilinda yapilmistir [". Nikel amonyum sdilfattan olusan
ilk kullarigh recete 1843 yilinda Aiman kimyager Bottger
tarafindan kesfedilmis ve sonrasinda 70 yil kadar kullanmda
kalmistir o Bu sulrede igslemin performansini ve kalitesini
yUkselten, ticari basar yakalamig regeteler gelistirimistir €.
Son olarak Oliver P. Watts 1916 yilinda ginimUzde hala
kicUk degisikliklerle kullanimakta olan Watts banyosunun
recetesini olusturmustur.

2. Kullanim Alanlan

Nikel kaplama 6zellikle otomotiv sektérl icin blylk dnem
tasimaktadir. Nikel kaplama, otomotiv parcalarina estetik
ve dayanim bakimindan fayda saglar. Korozyona karsi olan
dayanikliigi sebebiyle araglarin bazi hayati parcalan ¢inko-
nikel kaplama yontemiyle kaplanir.

Hava-uzay sektorii enylksek malzeme kalite gereksinimlerine

sahip olan sektérlerden biridir. Sektdr ylksek malzeme,
kaplama ve bakim standartlar ile yonetilir. Nikel kaplamanin
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1. History Of Nickel Electroplating

Michael Faraday’s work in the field of electrochemistry
laid the foundation for electroplating studies, and the first
electroplating process was carried out in the early 19th
century. The corrosion resistance of nickel metal attracted
attention, leading to research on nickel electroplating. The
initial studies on nickel plating were conducted in 1837 [,
The first practical recipe, consisting of nickel ammonium
sulfate, was discovered by the German chemist Bottger in
1843 and remained in use for about 70 years @. During this
time, recipes that improved the performance and quality
of the process and achieved commercial success were
developed ©. Finally, in 1916, Oliver P. Watts formulated the
recipe for the Watts bath, which is still used today with minor
modifications.

2. Fields Of Application

Nickel plating holds significant importance, especially in
the automotive sector. It provides aesthetic and structural
benefits to automotive parts. Due to its resistance to
corrosion, certain vital components of vehicles are coated
using the zinc-nickel plating method.

The aerospace industry is among the sectors with the

highest material quality requirements. The industry is
governed by stringent material, coating, and maintenance

https://www.tuyider.org



standards. Nickel plating, known for its corrosion resistance,
high hardness, and uniform layer structure, making it a
preferred coating in the aviation sector.

It is employed in electronic devices to enhance strength and
functionality. With the increasing reliance on electronics, the

importance of nickel plating in electronic devices has grown.
“

3. Types Of Nickel Baths

Watts Nickel: Due to its low cost and the flexibility provided
by the process, Watts Nickel is the most preferred nickel-
plating solution. Hardness, tensile strength, and ductility can
be adjusted as desired by altering process parameters. ©

Sulfamate Nickel: Its major advantage lies in providing
low internal stress, making it resistant to cracking. These
characteristics make this type of coating the most suitable
method for worn and aged parts. ©

Nickel Chloride: Used in processes requiring high current,
this solution must be applied with equipment compatible
with its highly corrosive nature. Accumulation occurs rapidly
in nickel chloride-based solutions. Despite obtaining hard
products, appropriate waste treatment processes must be
adapted to handle the release of toxic chlorine gas during
the process.

info@tuyider.org

sagladigi korozyon dayanimi, yiksek sertlik ve ylzeyin
her bdlgesinde sagladigi esit kalinlik, pUrizstz ylzey
sayesinde havacilik sektérinde en ¢ok tercih edilen kaplama
gesitlerindendir.

Elektronik cihazlarda dayanmi ve islevselligi arttirmak
icin kullanilir. GUnUmUzde elektronige olan baghligimizin
artmasiyla elektronik cihazlarda nikel kaplamanin énemi
artmaktadir.™

3. Nikel Kaplama Soliisyon Gesitleri

Watts Nikel: Disuk maliyet ve prosesin sagladigi esneklik
sebebiyle en ¢ok tercih edilen nikel kaplama solisyonudur.
Proses parametrelerini degistirerek sertlik, cekme dayanimi
ve dUktilite istenildigi gibi ayarlanabilir.®

Silfamat Nikel: En blylk avantaji disUk i¢ stres sagla-
masidir. DUsUk i¢ stres sayesinde catlamalara karsi
dayaniklidir. Bu 06zellikleri bu tur kaplamayr yipranmis ve
eskimis pargalar icin en uygun yontem yapar.©

Nikel kloriir: YUksek akim gerektiren proseslerde kullanilir.
Bu ¢ozelti cok daha korozif oldugu icin kullanilan ekipmanlar
solUsyona uygun olmalidir. Nikel klortr agirlikli solUsyonlarda
birikkme hizli gerceklesir. Sert UrUnler elde edimesine karsin
islem sirasinda zehirli klorin gazi salgilandidi i¢in uygun atik
ve aritma islemleri prosese uyarlanmalidir.
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Watts Nikel
Watts Nicke

Nikel Stilfamat
Nickel Sulfamate

Nikel Klorir
Nickel Chloride

Nikel Siilfat

Nickel Sulphate 240/300 gL-1

300/450 gL-1 0/200 gL-1

Nikel Klorur
Nickel Chioride 30/90 gL-1 0/30 gL-1 100/300 gL-1
Borik Asit
Boric Acid 30745 gL-1 30 gL-1 20/55 gL-1

Tablo 1. Nikel banyolan formUlasyon karsilastirma tablosu

Yukarnda bahsedilen solUsyonlarin diginda yaygin olarak
kullaniimasa da farkli amagclar igin asagidaki soltsyonlar
kullanlir.

e Fluoborat

e All-Sulphate

¢ High-Sulphate
e Hard-Nickel

¢ Black-Nickel

4. Kaplamalarda Safsizlik Etkisi

Kullanm alanlarinda bahsedildigi Uzere nikel kaplama,
yilksek kalite beklenen sektérlerde kullaniimaktadir. UrGinin
kalitesini etkileyen en 6nemli faktorlerden biri de nikel
banyosunun i¢inde bulunan safsizliklardir. Bu safsizliklar farkl
kaynaklardan gelebilmektedir. Bu kaynaklarin en basinda nikel
tuzu gelmektedir. EQer saf olmayan nikel tuzu kullaniyorsaniz
solUsyonunuzun igerisine veriminizi disurecek, Urinuntzdn
kalitesin olumsuz etkileyecek safsizliklari kendi elinizle
ekliyorsunuz demektir. Nikel banyosundaki safsizlik limitleri
asagidaki gibidir.

MAKSIMUM
SAFSIZLIK
KONSANTRASYON, ppm
AlUiminyum 60
Bakir 30
Demir 50
Kalsiyum pH kaynakli ¢cékme gordlebilir

Tablo 2. Nikel banyosunda bulunabilecek maksimum
safsizlik degerleri

Not: Birden fazla safsizigin ayni anda bulunmasi durumunda
limitler degisebilmektedir.

e Solusyonda aliminyum bulunmasi orta-ylksek akim
yogunlugu olan bdlgelerde pusluluga sebep olmaktadrr.
Altiminyum ayni zamanda pUrtzlUlige de sebep olmaktadir.

e Yiksek pH degerlerinde demir pUrtzlU kaplamaya sebep
olmaktadrr.
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Table 1. Nickel bath formulation comparison

The solutions listed below, although not commonly used,
are employed for different purposes.

e Fluoborat

¢ All-Sulphate

¢ High-Sulphate
e Hard-Nickel

¢ Black-Nickel

4. Effect Of Impurities

As mentioned in the application areas, nickel plating is used
in industries where high quality is required. One of the most
crucial factors affecting the product’s quality is the impurities
present in the nickel bath. These impurities can originate
from various sources, with nickel salts being the primary
source. If impure nickel salts are used, it means that you are
adding impurities to your solution by your own hands, which
will reduce the efficiency of your solution and negatively
impact the quality of your product.

MAXIMUM
IMPURITIES
CONCENTRATION, ppm
Aluminium 60
Copper 30
Iron 50
Calcium Precipitate according to pH after saturation

Table 2. Maximum Allowable Impurity Values
in Nickel Bath

Note: In the case of the simultaneous presence of multiple
impurities, the limits may vary

¢ The presence of aluminium in the solution causes haziness
in areas with medium to high current density. Additionally,
aluminium contributes to surface roughness.

e High pH values lead to rough plating due to the presence
of iron.

https://www.tuyider.org



e |f calcium is present in the solution and reaches saturation,
needle-like roughness form on the plated surface due to the
precipitation of calcium sulfate.

e Copper causes haziness and creates dark-coloured dep-
osits on the coating. "

Since the very beginning of the history of nickel plating, nickel
sulfate has been one of the most widely used nickel salts.
Ege Kimya offers different grades of nickel sulfate crystals to
its customers. These nickel sulfate crystals are of high purity,
contributing to the optimal performance of the nickel-plating
process and ensuring the highest quality of the coating. The
produced crystals are made from high-purity nickel metals,
and no purification process is applied that could introduce
organic impurities to the crystals.

e Cozeltide kalsiyum bulunmasi durumunda ve doygunluga
ulastiginda kalsiyum sulfat ¢okmesi sebebiyle, kaplanan
ylzeyde ignemsi purUzler meydana gelir.

¢ Bakir pusluluga sebep olmakta ve kaplama Uzerinde koyu
renkli birikintiler olusturmaktadir. )

Nikel kaplama tarihinin en basindan beri en ¢ok kullanilan
nikel tuzlarindan biri nikel stlfat olmustur. Ege Kimya farkl
grade nikel sulfat kristallerini mUsterilerine sunmaktadir. Bu
nikel sUlfat kristalleri yUksek saflikta olup, nikel kaplama
prosesinin  optimum performansta gerceklesmesine ve
kaplama kalitesinin en Ust seviyede olmasina yardimci
olur. Uretilen kristaller yiiksek safliktaki nikel metallerinden
Uretilmekte ve kristallere organik safsizlik bulasmasina sebep
olacak herhangi bir saflastirma prosesi uygulanmamaktadir.

SAFSIZLIK EGEMes® Nikel Siilfat 22 CRY-GP EGEMes® Nikel Siilfat 22 CRY-P Kaplama safsizlik limit ppm
IMPURITIES EGEMes® Nickel Sulphate 22 CRY-GP | EGEMes® Nickel Sulphate 22 CRY-P Plating Max Conc. ppm
Allminyum <20 <20 60
Aluminium
B
akir <3 <3 30
Copper
Demir <05 <15 50
Iron
Kalswum <50 <50 pH kaynakli ¢dkme gorulebilir
Calcium Depends on pH

Tablo 3. Ege Kimya nikel sUlfat safsizlik degerleri

EGEMes® Nickel Sulfate 22 CRY-GP and EGEMes® Nickel
Sulfate 22 CRY-P, as seen in Table 3, have low copper, iron,
aluminum, and calcium content. Therefore, they are ideal for
use in the nickel plating sector.

Ege Kimya also produces high-purity nickel sulfate crystals
suitable for the battery sector, such as EGEMes® Nickel
Sulfate 22 CRY-UP. This product is specifically designed
for use in the battery industry, ensuring purity. In EGEMes®
Nickel Sulfate 22 CRY-UP, many inorganic impurity values
that could adversely affect battery performance are below

1 ppm.

If you would like more information about our products
developed for the plating and battery sectors, please feel
free to contact our sales team.

REFERANSLAR / REFERENCES

info@tuyider.org

Table 3. Impurity Levels of Ege Kimya Nickel Sulfate Crystal

EGEMes® Nikel Sulfat 22 CRY-GP ve EGEMes® Nikel Silfat
22 CRY-P tablo-3'te goéruldigu gibi dustk bakir, demir
aliminyum ve kalsiyum igerigine sahiptir. Bu sebeple nikel
kaplama sektérinde kullanim icin idealdir.

Ege Kimya kaplama sektérU disinda batarya sektérinde
kullanilabilecek  saflikta olan nikel sUlfat kristali  de
Uretmektedir. EGEMes® Nikel Sulfat 22 CRY-UP batarya
sektorinde kullanma uygun saflktadir. EGEMes® Nikel
Sllfat 22 CRY-UP UrUninin batarya performansini olumsuz
etkileyecek olan bircok elementin safsizlik icerigi 1 ppm
altindadir.

Kaplama sektori icin ve batarya sektorl icin gelistirdigimiz
Urtnler hakkinda daha fazla bilgi aimak istiyorsaniz, satis
ekibimizle iletisime gegebilirsiniz.

[1] J.K. Dennis and T.E. Such Nickel and chromium plating third edition p4
[2] Di Bari, George A. (14 February 2011). “Electrodeposition of nickel” p79
[3] J.K. Dennis and T.E. Such Nickel and chromium plating third edition p5
[4] https://nickelinstitute.org/en/about-nickel-and-its-applications/plating/
[5] Nickel Institute Handbook of Nickel Plating p40

[6] J.K. Dennis and T.E. Such Nickel and chromium plating third edition p45
[7] Canadian Association for Surface Finishing — Nickel Electroplating
(https://www.casf.ca/wp-content/uploads/2014/04/NickelElectroplating.pdf)
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Turkiye Ekonomisi:
2024 Yilina Bakig

Turkey Economy:
A Look At 2024

Serhat GURLEYEN

is Yatinm Menkul Degerler A.S. / Direktér
Is Yatinm Menkul Degerler A.S. / Director

Turkiye ekonomisi 2024 yilina i¢ ve dis dengeyi duzelten,
istikrarl bir blyUme ortamini ve enflasyonu duistrmeyi
hedefleyen kapsamli bir Orta Vadeli Programin (OVP) yarattigi
iyimser rtizgarla bagladi.

Enflasyon, blyUme, istihdam, bitce gibi temel performans
gbstergelerinde 2023 OVP  hedeflerinin  yakalanmasi
ekonomi ydnetimine duyulan gUvenin artmasini saglad.
Uygulanan siki para politikasinin da etkisiyle Turkiye’nin kredi
temerr(t risk primi (CDS) 2023 vyil icinde goérdugl 600°dan
300 civarina geriledi.

2024 icin konulan OVP hedefleri ile
piyasa beklentileri arasindaki fark hala
yUksek. Bagkan Fatih Karahan’in
sundugu son enflasyon raporunda
Merkez Bankas’'nin 2024 enflasyon
tahmini %36 olarak paylasildi. Piyasa-
sinin ve g Yatinm’in 2024 yili tahmini
ayni dénem igin %42 ve %43.

Sene basinda Ucretlere yapilan yUksek
zam ve yerel secimler sonrasi Mayis
ayinda hane halkinin kullandigi elektrik
ve dogalgaz fiyatlanna zam yapilacagi
6ngorist siki parasal durusa ragmen
enflasyon beklentilerinin ¢ipalanmama-
sina neden oluyor.

Blyime cephesinde %4,0’'ltk OVP
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The Turkish economy started 2024 with the optimistic wind
created by a comprehensive Medium Term Program (MTP)
that corrected the internal and external balance, aimed at a
stable growth environment and reducing inflation.

Achieving the 2023 MTP targets in key performance

indicators such as inflation, growth, employment and

budget increased confidence in economic management.

With the effect of the tight monetary policy implemented,

Turkey’s credit default risk premium (CDS) decreased from
600 to around 300 in 2023.

The difference between the MTP
targets set for 2024 and market
expectations is still high. In the last
inflation report presented by Governor
Fatih Karahan, the Central Bank’s
2024 inflation forecast was shared as
36%. The market and IS Investment’s
forecast for 2024 is 42% and 43% for
the same period.

The high increase in wages at the
beginning of the year and the pred-
iction that electricity and natural
gas prices used by households will

https://www.tuyider.org



increase in May after the local elections
cause inflation expectations to remain
unanchored despite the tight monetary
stance.On the growth front, despite
the MTP target of 4.0%, the market’s
and IS Investment’s expectations are
3.4% and 3.0%, respectively.Let us
state that we see around 3% growth as
a success in the current conjuncture,
where our main trade partner Europe
is on the verge of recession, the Suez
Canal, our connection to Asia, has
come to the point of closure due to the
attacks of the Houthis, and domestic
and international financial conditions
are tight.

Public finance is one of the areas that will challenge economic
management in 2024. The medium-term program predicts
that the budget deficit will be 6.4% of national income in
2024. Costs arising from the Kahramanmaras earthquake
represent 2.5% of national income and approximately 40%
of the total deficit.

The fact that the cash deficit of the treasury is 750 billion lower
than the budget deficit indicates that treasury borrowing will

info@tuyider.org

hedefine kargin piyasanin  ve g
Yatinm’in beklentisi sirasiyla  %3,4 ve
%3,0 dizeyinde. Ana ticaret ortagimiz
Avrupa’nin - durgunlugun  esiginde
oldugu, Asya’ya baglantmiz Slveys
kanalinin Husilerin saldirilar ile kapanma
noktasina geldigi, yurt ici ve yurt disi
finansal kosullarin siki oldugu mevcut
konjonkttrde %3 civarl blyUmeyi basar
olarak goérdugumizi belirtelim.

Kamu maliyesi 2024 vyilinda ekonomi
yénetimini zorlayacak alanlardan birisi.
Orta vadeli program butgce aciginin
2024 yilinda milli gelirin %6,4’0 olacagini
ongoriyor. Kahramanmaras depremi
kaynakli maliyetler milli gelirin %2,5’i ile
toplam acgidin yaklask %40’ ina isaret
ediyor.

Hazinenin nakit agiginin bltce acigna goére 750 milyar
disUk olmasi éntimtzdeki ddnemde hazine bor¢lanmasinin
bltce agigindan daha yUksek olacagina isaret ediyor. Tahvil
faizlerinde bu nedenle sinirl bir ytkselis gérulebilir.

Bltce agigindaki artiga ragmen kamu borcunun milli gelire
orani OVP’de 2024 yili igin %35 olarak tahmin ediliyor. S6z
konusu tutar gelismekte olan Ulkelerin %65’lik ortalama
borgluluk oranina gére oldukga diisuk. Diger bir ifade ile butce
performansindaki bozulmaya ragmen kamu borclulugunda
TUrkiye diinyadan pozitif ayrismaya devam edecek.
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be higher than the budget deficit in the coming period. For
this reason, a limited increase may be seen in bond interest
rates.

Despite the increase in the budget deficit, the ratio of public
debt to national income is estimated at 35% for 2024 in
the MTP. This amount is quite low compared to the 65%
average debt ratio of developing countries. In other words,
despite the deterioration in budget performance, Turkey will
continue to differentiate positively from the world in terms of
public debt.

The implemented program aims to grow the economy
through outward balancing. The stagnation of Europe, our
largest trade partner, and the escalating geopolitical risks in
the north and south of our nearby geography make outward
balancing difficult.

With the support of measures limiting consumption-based
growth, the MTP foresees a current account deficit of 35
billion dollars (3.1% of national income) for 2024.

The forecast in question is based on the assumption that
Brent oil will be at an average price of 87 dollars. If the oil
price falls to around 79 dollars priced in futures markets, the
current account deficit may decrease to 28 billion dollars
(2.6% of national income).
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Uygulanan program ekonominin disa déntk bir dengelenme
ile buylmesini hedefliyor. En buUylk ticaret ortagimiz
Avrupa’nin  durgunluga girmesi, ve yakin cografyamizda
kuzeyde ve glneyde tirmanan jeopolitik riskler disa donuk
dengelenmeyi zorlagtinyor.

TUlketime dayall bUylUmeyi sinirlayan énlemlerin de destegiyle
OVP 2024 vyili igin 35 milyar dolar (milli gelirin %3,1’i)
buyUkluginde cari acik dngdrmektedir.

S8z konusu tahmin Brent petrollin ortalama 87 dolar olacagi
varsayimina dayaniyor. Petrol fiyatinin vadeli piyasalarca
fiyatlanan 79 dolar civarina gerilemesi durumunda cari agik
28 milyar dolara (milli gelirin %2,6’s1) gerileyehbilir.

Bu hesap sicak haber olarak gindeme gelen 23 milyar
dolarlk F16 alisinn 2024 vyilinda gergeklesmeyecegi
varsayimina dayaniyor. TUrkiye en son 1983’de F16 ucaklar
iIsmarladiginda ilk teslimat 1987°de olmustu.

Cari denge tahminimizde yukari yonll risk, Ankara’nin
atacaQl adimlara bagl olarak belirlenecek. Kredi kartinda
vadenin kisaltiimasi ve tuketici kredilerinde teminat oranlarinin
artinimasl i¢ tUketimi sogutarak disa déntk dengelenmeyi
destekleyecektir.

Piyasa goértsimuzde degisiklk yok. Turkiye varliklarini
Onermeye devam ediyoruz. Uygulanan ekonomi politikalar
Turkiyenin  risk  primini  dUsurerek  Turkiye varliklarini
destekliyor. Hisse senedi, orta-uzun vadeli kamu-6zel sektor
eurobondlari, kisa-orta vadeli Turk lirasi kamu- 6zel sektor
tahvilleri igin pozitif géristimuzt koruyoruz.
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ED-XRF Metoduyla Akimsiz Nikel (NiP)
Kaplama Kalinhgi Olcimii ve

Fosfor (P) Tayini

Electroless Nickel (NiP) Coating Thickness
Measurement and Phosphorus Determination
using the ED-XRF Method

T. Ali SELEN
YILMER TEST ve OLCU SISTEMLERI / TUYIDER

Akimsiz nikel, elektrogalvaniz ydntemiyle vyapilan Ni
kaplamadan farkll olarak, elektrik kullanmadan kimyasal
islemle uygulanan bir kaplama c¢esididir. Bir baska deyisle
akimsiz nikel, elektrokimyasal olarak nikel iyonlarinin
indirgenmesiyle otokatalitik bir kaplama prosesi sonucunda
elde edilir.

Akimsiz nikel kaplamalar, ytUksek sertlik, asinma, ylzeye
homojen dagiim ve Kkorozyon direnci bakimindan iyi
Ozelliklere sahiptir.

iceriginde bulunan P oranina bagh olarak disik (%P 2-5),
orta (%P 6-9) ve ytksek (%P 10 ve Uzeri, En ¢ok %14)
konsantrasyonda, farkl Ozellikte uygulamalari mevcuttur.
Ozellikle diustk fosforlu olanlar yiksek sertlik &zelligine
sahiptir. Demir, aliminyum, paslanmaz celik, piring ve bazi
yalitkanlar gibi baz malzemeler Uzerine kaplanabilir. Farkli
mekanik ve kimyasal &zellikler kazandirmak amaciyla
PTFE (politetrafloroetilen), bor ve grafen oksit gibi takviyeli
kompozit akimsiz nikel kaplamalar da geligtirimistir. PCB
(Printed Circuit Board) uygulamalarinda birkag mikrondan
baslayan akimsiz nikel kalinliklari, farkli kullanim alanlarina
bagl olarak 70 pm’a kadar ¢ikabilir.

Asagida gosterilen kaplama modelinde (Sekil 1), nikel fosfor
kaplama, homojen element dagiimina sahip yalnizca nikel
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Unlike Ni plating by electro galvanizing, electroless nickel is
a type of plating applied by chemical process without using
electricity. In other words, electroless nickel is obtained as a
result of an autocatalytic plating process by electrochemically
reducing nickel ions.

Electroless nickel plating has beneficial properties in terms
of hardness, wear resistance, uniform distribution on the
surface and corrosion resistance.

Depending on the P content, low (P2-5%), medium (P6-9%)
and high (P10% and above. Max. 14%) concentrations are
available with different properties. Especially low phosphorus
applications have high hardness properties. It can be coated
on base materials such as iron, aluminum, stainless steel,
brass and some insulators. Reinforced composite electroless
nickel coatings such as PTFE (polytetrafluoroethylene),
boron and graphene oxide have also been developed
to provide different mechanical and chemical properties.
Electroless Nickel thicknesses start from a few microns in
PCB (Printed Circuit Board) applications and can reach up
to 70 pm varying on the areas of use.

In the coating model depicted below (Figure 1), the nickel/

phosphorus coating is viewed as a plane parallel alloy
coating

https://www.tuyider.org




that contains only the elements nickel and phosphorus
with a homogeneous element distribution. Typically, organic
and/or metallic stabilizers (i.e. lead) in trace concentration
ranges can be neglected. If lead-free stabilizers are present
in concentrations that affect the XRF analysis, they can be
considered as an additional alloy element or elements.

ve fosfor elementlerini iceren dizlemsel, paralel alasimi
bir kaplamadir. Tipik olarak konsantrasyon araliklarindaki
organik ve/veya metalik stabilizatérler (6rnegin kursun)
ihmal edilebilir. XRF analizini etkileyen konsantrasyonlarda
kursunsuz stabilizatdrler mevcutsa, bunlar ek bir alasim
elementi veya elementleri olarak dikkate alinabilir.

Primary X-Ray beam

Fig.1.: The radiation components
relevant for XRF are Ni-K (7.5
keV and 8.3 keV) and P-K (2.0
keV), as well as, the fluoresced
components of the substrate
material, which in Figure 1, is iron
(6.4 keV and 7.1 keV).

Until now, the ED-XRF method, widely used in the
electroplating industry for coating thickness measurement
and coating analysis, could only indirectly determine the

info@tuyider.org

Sekil 1.: ED-XRF ile ilgili radyasyon

P-K 2.0 keV
NI-K 7 8 kel bilesenleri Ni-K (7,5 keV ve 8,3 keV)
Fe-K &4 keV ve P-K’dir (2,0 keV) ve ayrica demir
olan baz malzemenin floresans
~Ni+P bilesenleridir (6,4 keV ve 7,1 keV).
Base Material
{Fe)

Simdiye kadar, elektrokaplama endUstrisinde kaplama
kalinhg dlcimU ve kaplama analizi icin yaygin olarak
kullanilan ED-XRF metodu, vyalnizca baz malzeme
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sinyalinin  degerlendiriimesi yoluyla dolayll olarak fosfor
(P) konsantrasyonunu dolayli olarak belirleyebiliyordu ve
teknigin uygulanabilirligi kisithydl. Sadece Fe celik gibi agir
elementten olusan baza sahip sistemler, ayrica yaklasik 4-5
pm’luk bir minimum kaplama kalinligini gerektirmekteydi.

Sekil 2.: Fischerscope® X-Ray XULM, 50 kV, Ni
filtrenin 6lcim kosullarina uygun, demir tizerinde 5 pm
kaliniginda NiP kaplama igin hesaplanan spektrum.
Dedekt6r Xe gazi ile doldurulmus oransal sayac
tipidur. Bu tip dedektorle 2 keV’deki P-K peak’ini
degerlendirmek mimkiin degildir.

Bununla birlikte, ylksek ¢ozUnUrlUkll silikon drift detektore
sahip (SDD) FISCHERSCOPE® X-RAY cihazlar kullanilarak,
excitation (uyariima) kosullan dogru secildigi strece fosforun
floresan sinyali dogrudan &lculebilmektedir. ED-XRF cihaz
donanimi ve yaziimindaki yeni gelismeler, elektriksiz kaplama
islemlerinin 6lgUm uygulamasini neredeyse her ¢esit taban
(baz) malzemeye genigletmistir. Kalinlk ve fosforun es
zamanl lgimu kritik dneme sahiptir.

Sekil 3. : Direkt Fosfor Olgiimii (P-K-Peak Analizi)
Fischercope XRAY XDV-SDD

Si Drift Detektdrler (SDD’ler), Si-PIN detektdrleriyle imkansiz
olan seyleri bugin basarabilmektedir. P-K radyasyon
bileseni glivenilir bir sekilde tespit edilebilir. Sekil 2, dlgim

36

phosphorus (P) concentration through the evaluation of
the base material signal, thus limiting the applicability of
the method. Systems with a base consisting only of heavy
elements such as Fe steel also required a minimum coating
thickness of approximately 4-5 pm.

Fischerscope XRAY XULM

Fig.2.: Computed spectra for a 5 pm thick NiP coating
on iron, applicable for the measurement conditions

of a Fischerscope® X-Ray XULM, 50 kV, Ni-filter. The
detector is an Xe gas filled proportional counter tube.
It is not possible to evaluate the P-K peak at 2 keV with
this type of detector.

However, using FISCHERSCOPE® X-RAY instruments with
a high-resolution silicon drift detector (SDD), if the excitation
conditions are chosen correctly, the fluorescence signal of
the phosphor can be directly measured. New developments
in ED - XRF instrument hardware and software have
extended the measurement application of electroless
coating processes to almost all types of base materials.
Simultaneous measurement of thickness and phosphorus is
a critical parameter to take into consideration.

Fischercope XRAY XDV-SDD

Fig.3. : Direct Phosphorus Measurement (analysis of
P-K- Peak)

Si Drift Detectors (SDDs) can achieve today what was

impossible even with Si-PIN detectors of the last decade.
The P-K radiation component can be detected reliably:

https://www.tuyider.org



Figure 2 graphically illustrates the measurement effect.
Samples with different phosphorus contents show P-K
peaks of different magnitudes. Their intensities are (nearly)
proportional to the phosphorus content.

Fig. 4 Fluorescence spectra (log intensity scale) of a NiP/Fe
sample (14.3 um, 9.3 % P) for different excitation conditions:
50 kV, 10 pm Ni-Filter (blue) and 10 kV non-filtered (yellow).

Fischerscope® X-Ray XDV-SDD, aperture @ 1 mm, anode
current in both cases = 1 mA.
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Fig.4. Direct detection 104
of phosphorus content !

0.1

etkisini grafiksel olarak gostermektedir. Farkli fosfor icerigine
sahip numuneler, farkli blyUklikte P-K peakleri gdsterir.
Yogunluklari neredeyse fosfor icerigiyle orantilidir.

Sekil 4’te farkll uyarma kosullari icin bir NiP/Fe numunesinin
(14,3 um, %9,3 P) floresan spektrumlari (log yogunluk 6lgegdi)
50 kV, 10 pm Ni-Filtre (mavi) ve 10 kV filtrelenmemis (sar)
gorilmektedir. Fischerscope® X-Ray XDV-SDD cihaziyla
yapilan élctimde kolimatér @ 1 mm, her iki durumda da anot
akimi = 1 mAdir.

Sekil 4. Dogrudan fosfor
oraninin tespit edilmesi

Conclusion: New developments in XRF hardware and
software technology have made it possible to simultaneously
measure % phosphorous and NiP coating thickness in air.
Being able to measure the phosphorous content directly
now allows determination of the % phosphorous in
electroless Ni-plantings on substrates in addition to iron,
such as, Al or even nonmetallic substrates. Instruments with
SDDs can measure the P-K radiation quite well using soft
primary excitation (10 kV, non-filtered). Coating thickness is
determined using harder excitation (30 kV or 50 kV). The
information depth for phosphorus is relatively low (<1 um)
due to the low energy of P-K fluorescence. Conventional
indirect determination of phosphorus can still be regarded
as a relatively robust method with proportional counter tube
instruments — the only option with these instruments. The
use of appropriate calibration reference standards is highly
recommended.

Ref. HELMUT FISCHER application notes.

Sonug: XRF donanim ve yazilim teknolojisindeki gelismeler,
havadaki fosfor ve NiP kaplama kaliniginn ayni anda
Olgtimesini mimkun kilmistir. Fosfor igeriginin - dogrudan
Olcllebilmesiartik demirinyanisira Al ve hattametalik olmayan
baz malzemeler Uzerindeki akimsiz Ni-kaplamalardaki fosfor
yUzdesinin belilenmesine olanak saglamaktadir. SDD’li
cihazlar, az enerjili birincil uyarma (10 KV, filtrelenmemis)
kullanarak P-K radyasyonunu oldukga iyi dlcebilir. Kaplama
kalinigr daha giclt uyanm (30 kV veya 50 kV) kullanilarak
belirlenir. P-K floresansinin diistk enerjisi nedeniyle fosforun
bilgi derinligi nispeten dustiktir (<1 pm). Fosforun geleneksel
dolayll tayini, oransal sayagl cihazlarla nispeten saglam bir
yontem olarak kabul edilebilir; bu cihazlarla tek secenektir.
Uygun kalibrasyon referans standartlarinin kullaniimasi
Onemle tavsiye edilir.

Ref. HELMUT FISCHER aplikasyon notlar!.
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Diinya Tarihini Degistiren
Bir Savunma, Ganakkale

18 Mart 1915

A defense that changed

world history,

Canakkale 18 March 1915

Assoc. Prof. Dr. | Dog. Dr. Ekrem ALTUNCU

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

18 Mart 1915 Canakkale Deniz Zaferi'yle Canakkale
Savaginin, Turk Milletinin yigitlik ve kahramanliklarla bezenmis
muhtesem tarihinde, seckin bir yeri vardrr. 18 Mart 1915
gunu, Turkler gergekten bir lim - kalim savagl yapmiglardir.
Bu savas 1. Cihan harbinin parlayan bir yildizidir. TUrk
askerinin ve Mustafa Kemal’'in gtictind, tim dinyaya karsl,
insanin gégsunu kabartacak bicimde gdsteren bir savastir.
Canakkale muharebeleri, Mehmetcige dlumsuzlik, yetenekli
Turk kumandanlarina san, seref kazandirmistr. Bunlarin
basinda Mustafa Kemal gercegdi vardrr.

Her siperde ayn bir destan baglatan askerlerimiz,
dismana karsl verdigi mukaddes muUcadeleyi zaferle
sonuglandirdiginda, dunya tarihinin zirve sayfalarnna da
“Ganakkale Gegilemez!” ilkesini bir daha silinmemek Uzere
yazdirmigtir.

Canakkale Cephesi'nin Anadolu halkina verdigi azim, umut
ve kararlilik Kurtulus Savas’'nin mesalesini de ateslemistir.
Canakkale, Turk ulusunun badmsizlik ve hirriyet stz
konusu oldugunda ne denli kararli ve kahraman oldugunu
sonsuza dek animsatacak bir “anitcephe” dir. GUnkU Turk
ordusu Ustin muharebe taktiklerini, silah glict bakimindan
cok Ustln bir glce karsl ustalikla kullanmistir. Bununla
beraber dinya harp tarihi, Canakkale’de Turk askerinin
insanciligini savas alanlarinda bile yitirmedigine, dismanina
dahi merhamet gdsterebildigine sahit olmustur.

Tarih boyunca birlik ve beraberligi ile birgok zorlugun
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March 18, 1915 Canakkale Naval Victory and the Battle of
Canakkale have a distinguished place in the magnificent history
of the Turkish Nation, which is adorned with valor and heroism.
On March 18, 1915, the Turks really fought a war of life and
death. This war is a shining star of the First World War. It was a
battle that demonstrated the power of the Turkish soldier and
Mustafa Kemal against the whole world in a way that made
one’s chest swell. The battles of Gallipoli brought immortality to
the Turkish soldiers and glory and honor to the talented Turkish
commanders. Foremost among these is the fact of Mustafa
Kemal.

When our soldiers, who started a different epic in every trench,
concluded their sacred struggle against the enemy with victory,
they also inscribed the principle “Canakkale cannot be passed!”
on the top pages of world history, never to be erased again.

The perseverance, hope and determination that the Gallipoli
Front gave to the Anatolian people also ignited the torch of
the War of Independence. Canakkale is a “memorial front” that
will forever remind us how determined and heroic the Turkish
nation is when it comes to independence and freedom. This
is because the Turkish army skillfully employed superior battle
tactics against a force far superior in terms of weaponry. At the
same time, the history of world warfare has witnessed that the
Turkish soldier did not lose his humanity even on the battlefields
and was able to show mercy even to his enemy.

Our beloved nation, which has overcome many difficulties

https://www.tuyider.org
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throughout history with its unity and solidarity, and has achieved
brilliant victories that shaped history, has never accepted to live
in captivity, has never accepted to live in captivity, has known to
protect the sacred homeland lands that it cherishes, at the cost
of its life and blood, and has written a great epic that will not be
erased from the history of the world 109 years ago today, with
the strength it received from its past.

The Battle of Gallipoli, where the Turkish nation struggled
to survive, showed the whole world that the Turkish soldier
achieved the impossible, demonstrated the love of homeland
and the power of faith at the highest level, and made the enemy
accept the fact that “Canakkale is impassable”. For this reason,
Canakkale Victory is the name of an epic in which the heroic
Turkish Nation reasserts its existence and there is human dignity
in every line of this epic.

Thanks to this unprecedented victory, our flag, which takes
its color from the red blood of our martyrs, will fly forever as a
symbol of our independence.

Stop wayfarer!

Do not pass the ground you step on by saying

“is it s0il?”, recognize it!

Think of the thousands of shroudless people who lie beneath it.
You are the son of a martyr. Do not hurt your ancestor;

Don’t give this heavenly homeland even if you get the world...

National Anthem of the Republic of Turkey 6th stanza (March 12)
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Ustesinden gelen, tarihe yon veren parlak zaferlere imza
atan aziz milletimiz, hicbir zaman esaret altinda yasamayi
kabul etmemis, canindan aziz bildigi kutsal vatan topraklarini
bugin de cani ve kani pahasina korumasini bilmis,
gecmisinden aldigi guigle, 109. yil énce bugin, dinya
tarihinden silinmeyecek bir blylk destan yazmigstir.

Turk milletinin varigini strdirmek icin mUcadele verdigi
Canakkale Savagl, tUm diUnyaya Turk askerinin imkansizi
basardidi, vatan sevgisini ve iman gucunu en Ust safhada
ortaya koydugu gibi, dismana da “Canakkale gegilmez
“ gercegdini kabul ettirmistir. Bu nedenle Canakkale Zaferi,
kahraman Turk Milleti'nin varligini yeniden ortaya koydugu
bir destanin adi olup, bu destanin her satirinda insanlik onuru
vardir.

Bu emsalsiz zafer sayesinde ve rengini sehitlerimizin al
kanindan alan bayragimiz, bagimsizligimizin semboll olarak
sonsuza dek dalgalanacaktir.

Dur Yolcu!

Bastigin yerleri toprak diyerek gegme, tani
Dusun, altinda binlerce kefensiz yatani..

Sen bir sehit oglusun. Atani incitme;

Verme dUnyalari alsan da bu cennet vatani...

Tiirkiye Cumhuriyeti istiklal Marsi 6. Kita (12 Mart)
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8 Mart, Dunya Kadinlar

Gunu Kutlu Olsun.

Happy 8 March
International Women’s Day

Zeynep UCANOK

Delta Kimya A.S. Yoénetim Kurulu Bagkani
Delta Kimya A.S. Chairman of the Board

Kadinlarin erkeklerle esit haklara sahip olmak yolunda verdigi
savasin baglangici, 8 Mart 1857 yilinda Amerika’'nin New
York kentinde tekstil sektdrinde calisan ylzlerce kadinin
dlsUk Ueretlerini, uzun calisma saatlerini ve insanlik digi
calisma kosullarini protesto etmek icin grevler yapmasi (grev
yaparken polis tarafindan fabrika kapilar kilittlendigi ve ¢ikan
yanginda 129 kadinin yanmasl sonucunda) olarak kabul
edilmektedir. Birlesmis Milletler Genel Kurulu, 16 Aralik 1977
tarihinde 8 Mart’in “Dinya Kadinlar GUn{” olarak aniimasini
kabul etmistir. GinimUze kadar her yil 8 mart tarihi Dinya
Kadinlar GUnu olarak kutlanmaktadir.

Ylzey islem / kaplama sektérinde kadin calisan olmak
ve kadin yoneticilerin beklentilerileri, yasadiklari zorluklari
dile getirmek istedik. Bu dogrultuda 3 soru ile s6zl onlara
biraktik....

Yiizey islemler sektoriinde kadin galisanlarin rold, kariyer
firsatlan, haklan konusunda dustiinceleriniz nelerdir?

Elinin hamuruyla erkek isine karisma deyiminin neredeyse
unutuldugu zamanlarda oldugumuzu dastndyorum. Firsat
verildigi takdirde kadinlar artik beden guct olarak da erkek
egemen sektdrlerde canla bagla caligiyorlar. Ve hak ettikleri
sayglyl gormek icin bazen erkeklerden daha fazla ¢aba
gdstermeleri gerekiyor. Yiizey Islemler sektdriiniin temelinde
bu konuyla ilgili egitim alan 6grencilerin gogunlugunun da
kadin oldugunu unutmamak gerekir. Ne var ki kiresel eril
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The beginning of women’s struggle for equal rights with
men is considered to be the strike of hundreds of women
working in the textile industry in New York, USA on 8
March 1857 to protest low wages, long working hours and
inhumane working conditions. On 16 December 1977, the
United Nations General Assembly adopted 8 March as
“International Women’s Day”. Until today, 8 March every
year is celebrated as International Women’s Day.

We wanted to express the expectations and difficulties
experienced by female employees and female managers in
the surface treatment / coating industry. In this direction, we
left the floor to them with 3 questions....

What are your thoughts on the role, career opportunities
and rights of women employees in the surface treatment
industry?

| think we are in a time when the phrase “don’t meddle in
men’s business” has almost been forgotten. If given the
opportunity, women now work hard in male-dominated
sectors as physical strength. And sometimes they have to
try harder than men to get the respect they deserve. It should
not be forgotten that at the core of the Surface Treatments
sector, the majority of students receiving training on this
subject are women. However, due to the global masculine
perception, we generally see the pioneers as men in almost
all industry sectors.

https://www.tuyider.org



What steps do you think should be taken to increase
women’s employment? Please indicate your suggestions
and recommendations.

In recent years, with the support of women entrepreneurs
by some public institutions, organizations and associations,
women have become more visible and their voices are
heard in business life. Women’s employment is increasing
day by day, with supported women entrepreneurs reaching
out primarily to women who want to exist in working life.
That’s why | think there should be more such formations,
organizations, associations, etc. Again, some male-
dominated sectors, taking the model we see in gas station
projects as an example, and requiring female employees
would also be beneficial in increasing female employment.
And of course, the most important thing is the education
of girls.

What is your message for all working women for
International Women’s Day?

Women are resilient by nature. She will be a pioneer when
she combines her endurance with her strength. And women
use this power to beautify and heal the world they live in.
For this reason, we should always support and respect our
women more in every field.

info@tuyider.org

algl nedeniyle neredeyse tim endustri sektorlerinde dnclleri
genellikle erkekler olarak gériyoruz.

Kadin istihdaminin artinimasina yénelik atiimasi gereken
adimlar sizce nelerdir? Oneri ve tavsiyelerinizi belirtir
misiniz?

Son vyillarda bazi kamu kurum ve kuruluslarin, derneklerin
kadin girisimcileri desteklemesi ile kadinlar artik daha fazla
is hayatinda gorinur ve sesleri duyulur oldu. Desteklenen
kadin girisimcilerin de dncelikli olarak ¢alisma hayatinda var
olmak isteyen kadinlara el uzatmasi ile kadin istihdami her
gecgen gun artiyor. O ylizden bu tarz olusumlarin, kuruluslarin,
derneklerin vs sayisinin daha fazla olmasi gerektigini
distntyorum. Yine bazi erkek egemen sektodrlerin, benzin
istasyonu projelerinde rastladigimiz. modeli érnek alarak
kadin calisan zorunlulugu getirmesi de kadin istihdamini
artirmada faydall olur. Ve tabi yine en dnemlisi, dncelikli kiz
cocuklarinin egitimi.

Duinya kadinlar gtint i¢in tiim ¢alisan kadinlar igin
mesajiniz nedir?

Kadin vyapi itibariyla dayanikdir. Dayanikliigini glcUyle
birlestirdiginde 6ncu olacaktir. Ve kadin bu gictnit yasadigi
dunyay! guzellestirmek, iyilestirmek icin kullanir. Bu sebeple
kadinlarimizi her zaman her alanda daha fazla desteklemeli
ve saygl gostermeliyiz.
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Norm Coating;
Kadinlarimizin

Basarilaridan ilham Aliyoruz

Norm Coating:
Drawing Inspiration from the
Achievements of Our Women

Fatma FiDAN

Teknik Stregler Direktdr Yardimcisi
Deputy Director of Technical Processes

Norm Holding sirketlerinden Norm Coating, 3 farkli sehirde
bulunan 6 Uretim tesisi, 800’den fazla ¢alisani ve 25 vyillik
tecribesiile ulusal ve uluslararasi pazarlarda zengin kaplama
cesitliligi ile otomotiv, ana ve yan sanayi basta olmak Uzere
yedek parca, beyaz esya, elektronik, mobilya, insaat ve
makine sektorlerinde faaliyet gdsteriyor.

Norm Coating’deki strdUrdlebilirlik  calismalarini, 2020
yllinda; “Gelecege Deger” gatisi altinda belirledigimiz “insana
Deger, Dinyaya Deger, Calismaya Deger ve Teknolojiye
Deger” yaklasimi ile Holding ile paralel olarak baglattik. Her
yil yayinlanan strdUrUlebilirlik raporunda Norm Coating’in de
yer aldigi tum holding sirketleri, bu alandaki taahhttlerimizi
ortaya koymaya ve deger zincirimizdeki tim paydaslarimizla
birlikte ortak gelecek anlayisiyla ¢alismaya devam ediyor.

UN Global Compact Uyesi olarak, etik ilkelerimiz dogrul-
tusunda hareket ediyor ve ¢alisanlarimizin haklarini korumayi
ve guvenli bir calisma ortami saglamayi taahhit ediyoruz.

“Insana Deger” yaklagimimiz altinda strdUrd(igiimiiz galisma-
lanmizda c¢alisanlarimizi kurum  KkltGrimzdn merkezine
aliyor; esit haklar sunmak amaciyla, ¢alisanlarmizin kisisel ve
mesleki gelisimlerini stirekli olarak destekliyoruz. ise alm ve
diger is yapis sureglerimizde yas, cinsiyet, Irk, din, dil, etnik
koken, cinsel ydnelim, inang veya engellilik gibi faktorler
temelinde ayrmcilk yapmama ilkesine siki sikiya baglyiz.
Kdltarel cesitliligin, toplumsal cinsiyet cesitliliginin ve fikir
cesitliliginin daha iyi bir performans sergilememizde de etkili
olduguna inaniyoruz.
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Norm Coating; as a Norm Holding company, operates
in both national and international markets with a rich
variety of coatings, primarily serving the automotive main
and sub-industries, as well as sectors like spare parts,
home appliances, electronics, furniture, construction, and
machinery. With 25 years of experience, it continues its
operations with 800 employees across 6 production facilities
located in 3 different cities.

In 2020, we initiated our sustainability efforts at Norm
Coating in alignment with the Holding’s “Human Life Matters,
Planet Matters, Work Matters and Technology Matters”
approach under the “Future Matters” framework. Our annual
sustainability report includes all companies within the holding,
showcasing our commitments in this area and continuing
to work with a shared vision of the future alongside all our
stakeholders in our value chain.

As a member of the UN Global Compact, we act in accord-
ance with our ethical principles and commit to protect our
employees’ rights and ensure a safe working environment.

In the line of our “Human Matters” approach, we prioritize our
employees by providing equal opportunities and support their
personal and professional development. In our recruitment
and other operational processes, we strictly adhere to the
principle of non-discrimination based on age, gender, race,
religion, language, ethnic background, sexual orientation,
belief, or disability. We believe that cultural, gender diversity
and different perspectives significantly enhance our overall

https://www.tuyider.org



performance.

To support equal opportunities, we have implemented
an additional 10-day leave for fathers on top of the “Legal
Paternity Leave”. We aim to allow fathers to be more
present with their newborns, take an active role in the care
of the baby and share parental responsibilities. To create
awareness within the company, we regularly organize
seminars and training programs on equality, diversity, and
comprehensiveness.

We organize mentorship programs and leadership training;
we also offer opportunities to take on responsibilities in
various projects to ensure women have a greater presence
in the business world as well in management positions, and
to support their professional advancement,

As of 2028, within Norm Coating, we have a 25.35%
representation of women in managerial positions, while our
female white collar employee stands at 35.64%. We aim to
further increase these percentages in the upcoming years.

Norm Coating ranked second in the “Company with the
Highest Increase in Female Employment” category of the
“OSB Stars Survey,” conducted annually by the Organized
Industrial Zones Foundation (OSBUK). While we take pride
in being recognized as one of the leading and exemplary
companies in our sector, we remain committed to ensuring
equal participation of women and men both in the economy
and social life.

info@tuyider.org

Firsat esitligini desteklemek amaciyla Norm’lu babalarin
yeni dogan ¢ocuklarinin daha fazla yaninda olmasi, bebegin
bakim ve gelisiminde aktif rol alabilmesi ve ebeveynlik
sorumlulugunu  paylagabilmesi icin “Yasal Babalik izni’ne
ilave 10 gunlik izin uygulamasini hayata gecirdik. Sirket
icerisinde farkindalk yaratmak amaciyla esitlik, gesitlilik ve
kapsayiciigl konu alan seminerler ve egitim programlar
dlzenliyoruz.

Kadinlarin is diinyasinda ve yonetim kademelerinde daha fazla
yer almasini saglamak, mesleki yukseliglerini desteklemek
amaclyla mentorluk programlar  ve liderlik egitimleri
dUtzenliyor; farkll projelerde sorumluluk alma olanaklari
Sunuyoruz.

Norm Coating blnyesinde 2023 vyili itibariyle yonetici
pozisyonundaki kadin ¢alisan oranimiz %25,35 iken %35,64
oraninda kadin ofis ¢alisanina sahibiz. Bu oranlarn énimuz-
deki senelerde daha yukari tagimayi hedefliyoruz

Organize Sanayi Bolgeleri Ust Kurulusu (OSBUK) tarafindan
her il gerceklestirilen, “OSB Yildizlan Arastirmasi”nda
“Kadin istihdamini en fazla artiran sirket” kategorisinde Norm
Coating 2. sirada yer aldi. Sektérimizin 6ncl ve 6rnek
gdsterilen sirketlerinden biri olmanin memnuniyetini yasarken,
kadinlarin ve erkeklerin ekonomiye ve sosyal hayata esit
sekilde katliminin saglandigi bir toplum olabilmemiz igin
calismaya devam edecegiz.
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8 Mart Dunya Emekci Kadinlar Guintinu Eksag
Kadin Galiganlari Olarak Birlikte Kutladik.

We celebrated International Women’s Day on March Sth
together as female employees of Eksas

Kadinlarin ¢aglar boyunca yasadiklar esitsizlikleri, baski ve
zuliimleri konustuk. Bliyik bilim kadini ve filozof iskenderiye’li
Hypatia’nin hayat 6ykisint paylastk. Yasadigi karanlk
cagda zekasl, kisiligi ve dusUnceleriyle tarihe yon veren
Hypatia’nin dlimU gbéze alarak tek basina bagnazliga karsi
durusunu irdeledik.

Atatlrk Cumhuriyetinin kadinlara tanidigi  haklar bugtn
bizlere, yasadigimiz cografyada, egitim, meslek edinme ve
calisma konusunda olanaklar sagliyor. Eksas bunyesinde
muhendisler ve idari kadro i¢inde kadinlarin bayuk agirhg
vardir.

Ozellikle yiizey islem sektdriinde kadin emeginin giderek
daha fazla 6nem kazanmasi kadinlarin egitim, meslek
edinmeve c¢alisma konusundaki desteklerin artmasiyla
gelisecektir.

Eksas ailesi olarak, toplumumuzda kadina yonelik siddetin

son bulmasi ve toplumsal cinsiyet esitliginin saglanmasi
vazgecilmez bir talebimizdir..
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We discussed the inequalities, oppression, and persecutions
that women have experienced throughout the ages. We
shared the life story of the great scientist and philosopher,
Hypatia of Alexandria. In the dark ages she lived in, we
examined Hypatia’s stand against bigotry by risking her life,
shaping history with her intelligence, personality, and ideas.

The rights granted to women by the Atattrk Republic provide
us today, in the geography we live in, with opportunities
in education, profession, and work. There is a significant
presence of women, both in engineering roles and in the
administrative staff within Eksas.

Especially in the surface treatment sector, the increasing
importance of women'’s labor will develop with the increase
in support for women in education, profession, and work.

As the Eksas family, ending violence against women in our

society and ensuring gender equality are indispensable
demands for us.

https://www.tuyider.org
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KROMAS ROSLERE

Better surtaces for e

8 Mart Dunya Kadinlar Guntinde,
Kadinlarin Guicu ile Kromas

Empowering Women with Kromags on International
Women’s Day, March 8".

Kromas is a pioneer in the surface treatment sector in
Turkey, providing brilliance, aesthetics, and functionality to
many products we touch and use through its machinery and
technology, adding value to our lives.

The company demonstrates its commitment to women’s
labor by employing approximately 150 people in 2024,
including 60 white-collar workers, with a female employment
rate of 35%. Kromas aims to increase the number of
female employees in every department, from production
to automation, from services to top-level management,
emphasizing the importance of women in the workforce and
taking determined steps to contribute to their empowerment.

This approach serves as a significant example in Turkish
business life, highlighting the place and importance of
women and striving for gender equality to fully realize
women’s potential in their careers.

info@tuyider.org

Kromas, hayatimiza deger katan, dokundugumuz ve
kullandigimiz bircok Urline makine ve teknolojisiyle parlaklik,
estetik ve fonksiyonalite saglayarak Turkiye’de ylzey islem
sektérinun énctsudur.

Sirket, 2024 yilinda yaklasik 150 kisiyi istihdam ederken, 60
beyaz yaka calisaniyla birlikte %35’lik kadin istihdamiyla kadin
emegine verdigi 6nemi gdstermektedir. Kromas, Uretimden
otomasyona, hizmetlerden Ust dizey yoneticilere kadar her
departmanda kadin ¢alisan sayisini artirmay! hedeflemekte
ve kadinn is hayatindaki 6nemini vurgulayarak, onlarin
guclenmesine katki saglamak icin kararli adimlar atmaktadir.

Bu yaklasm, Tirk is hayatinda kadinin yeri ve dnemine
vurgu yaparak, cinsiyet esitligi ve kadinlarn kariyerdeki
potansiyellerini tam olarak gerceklestirmesi icin énemli bir
drnektir.
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Tiim Yiizey Islemler Dernedi - Yiizey Akademisi & imes

0SB Miikemmeliyet Merkezi Miidiirliigii Isbirligi

-\ e

IMES OSB Milkemmeliyet Merkezi Genel Miidiirii Deniz Aygan’a TUYIDER’den ziyaret.

Surface Treatment Association - Surface Academy & Imes OSB
Center of Excellence Directorate Cooperation
Visit from TUYIDER to Deniz Aygan, General Manager of IMES OSB Center of Excellence

I=

Dernegimiz Genel Sekreteri T.Ali Selen ile YUzey Akademisi
ve Bilim Danisma Kurulu Uyesi Dog. Dr. Ekrem Altuncu
IMES OSB Milkemmeliyet Merkezini ziyaret ettiler, merkezin
faaliyetleri hakkinda bilgi aldilar, egitim faaliyetlerinde is birligi
calismalar yakin zamanda baslatilacaktir.

IMES OSB Mikemmeliyet Merkezi MUdir(i Sayin Deniz
Aygan Merkezin faaliyetleri ve amaglar arasinda Uretim-
hizmet sanayisinin, dinyadaki gelismeler de g6z 6nunde
bulunduruldugunda, 6ndmuzdeki yillarda rekabet guctni
muhafaza etmesi ve arttirmasi, yeni pazarlar ve Urlnler
ortaya ¢lkarmasi ve dinyada teknoloji liderleri arasina
girebilmesi igin, konusunda uzmanlagmig, sanayinin kisa,
orta ve uzun vadeli sorunlarina ¢ézim getiren bir arastirma
ve gelistirme merkezine gereksinimi oldugunu ifade etmistir.
Bu kapsamda Marka ( Dogu Marmara Kalkinma Ajansi )
tarafindan desteklenen Mukemmeliyet Merkezi’'nin temel
amacinin dinya capinda dikkate deger bir mikemmeliyet
merkezi bunyesinde olusturacagl akademi-sanayi is birligi
sayesinde, Ulkemizde; endUstriye dayall insan kaynagi
kabiliyetinin artinimasi, bilgiye dayal Uretim teknolojisinin
gerceklestiriimesi, katma  degeri  yiksek  Urdnlerin
Uretilmesi, verimliligin  artinlmasi, firmalarn  inovasyon
yeteneklerinin - artirimasi  yéninde gerekli arastirma ve
gelistirme faaliyetlerinin yapilmasi kapsaminda galismalarin
yurGtdldagunt  ifade etmistir. Kendisine nazik daveti ve
desteklerinden dolayi tesekkirlerimizi sunarz.
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Secretary General of our Association T Ali Selen and Surface
Academy and Science Advisory Board Member Assoc.
Prof. Dr. Ekrem Altuncu visited the IMES OSB Center of
Excellence, received information about the activities of the
center, and cooperation in educational activities will be
initiated soon.

Among the activities and objectives of the Center, Mr. Deniz
Aygan, Director of the Center of Excellence of IMES OSB,
stated that the production-service industry, considering
the developments in the world, needs a research and
development center that specializes in its field and provides
solutions to the short, medium and long-term problems of the
industry in order to maintain and increase its competitiveness
in the coming years, to create new markets and products
and to become one of the technology leaders in the world.
In this context, he stated that the main purpose of the
Center of Excellence supported by Marka (East Marmara
Development Agency) is to carry out the necessary research
and development activities in our country in order to increase
the industry-based human resources capability, to realize
knowledge-based production technology, to produce high
value-added products, to increase productivity, to increase
the innovation capabilities of companies, thanks to the
academia-industry cooperation that will be created within a
world-wide remarkable center of excellence. We would like
to thank him for his kind invitation and support.

https://www.tuyider.org



TUYIDER Calor Makine Ziyareti
Calor Makine Visit from TUYIDER

Visit from Tuyider Board of Directors to Calor Makine
Sales Manager Mr. Aykut Ayyildiz and General Manager
Mr. Banis Haznedar at IMES OSB factory.

Secretary General of our Association T.Ali Selen and Surface
Academy and Science Advisory Board Member Assoc.
Prof. Dr. Ekrem Altuncu visited Calor Makine IMES OSB
factory and received information about the activities of the
enterprise.

Founded in 2019, Calor Makine, with its experienced
engineers and sectoral knowledge, carries out the design,
production, assembly and testing of special design industrial
heat treatment furnaces, heating - cooling tunnels, coating
lines and all auxiliary equipment of these machines for
companies from all kinds of industrial organizations. It offers
special design solutions for aviation, defense, automotive,
energy and iron and steel sectors. We thank them for their
kind invitation and wish them success in their work.

info@tuyider.org

Calor Makine Satis Miduri Aykut Ayylldiz’a ve Genel
Midirii Bans Haznedara IMES OSB fabrikasinda
Tayider Yénetim Kurulundan Ziyaret.

Dernegimiz Genel Sekreteri T. Ali Selen ile Ylzey Akademisi
ve Bilim Danisma Kurulu Uyesi Dog. Dr. Ekrem Altuncu
Calor Makine IMES OSB fabrikasini ziyaret ettiler, isletmenin
faaliyetleri hakkinda bilgi aldilar.

2019 yilinda kurulan Calor Makine, btunyesinde bulundurdugu
tecribeli mUhendisleri ve sektorel birikimiyle her tlrll sanayi
kurulusundan firmalara 6zel tasanm endUstriyel 1sil islem
finnlar, 1sitma — sogutma tunelleri , kaplama hatlar ve bu
makinelerin yardimci ekipmanlarinin tamaminin  tasarimin,
Uretimini, montaj ve testlerini gerceklestirmektedir. Havacilik,
savunma, otomotiv, enerji ve demir-gelik sektdrleri igin
Ozel tasarm ¢ozUmler sunmaktadrr. Kendilerine nazik
davetlerinden dolayi tesekkur eder, galismalarinda basarilar
dileriz.
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TUYIDER - Gevre ve Siirdiiriilebilirlik Calisma Grubu
Caligmalari Bagladu.

TUYIDER - Environmental and Sustainability Working Group
Initiates Work.

Melda Baycan (Eksas), Tolga Zent (Alfatechnic), ismail
Aksoy (AKEN), Prof. Dr. Taner Yonar (Uludag Uni.), 15
Mart 2024 tarihinde Bursa’da bir araya geldiler.

YUzey islem tesislerinde yesil mutabakat kapsaminda karbon
ayak izi hesaplanmasi konulu galismalar baslatidi. Cevresel
surdUrUlebilirlik kavrami, sdrdurdlebilirigin cevre ve dogal
dizenin korunmasi ile ilgili olan boyutunu kapsamaktadrr.
iklim krizinin etkileri sonucunda ticaret sisteminde déniistim
meydana gelmektedir. Yeni regulasyonlar, kiresel 1sinma
baglantill riskler ve degisen musteri tercihleri konular ele
alinmigtir.

Uluslararasi alan basta olmak Uzere, her alandaki
faaliyetlerine devam etmek isteyen isletmeler icin cevresel
etki ve performansin énemi artmaktadir. Duzenli toplantilar
ile Uye bilgilendirme, dergimizde kose yazisi calismalar
devam etmektedir.
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Melda Baycan (Eksas), Tolga Zent (Alfatechnic), ismail Aksoy
(AKEN), Prof. Dr. Taner Yonar (Uludag Uni.), they came
together for their first meeting on March 15, 2024, in Bursa.

Studies on carbon footprint calculation in surface treatment
plants were initiated within the scope of green consensus.
The concept of environmental sustainability encompasses
the dimension of sustainability related to the protection of
the environment and natural order. The effects of the climate
crisis are transforming the trading system. New regulations,
global warming-related risks and changing customer
preferences were discussed.

The importance of environmental impact and performance
is increasing for businesses that want to continue their
activities in every field, especially in the international arena.
Regular meetings to inform members and columns in our
magazine are ongoing.

https://www.tuyider.org



Tiim Yiizey islemler Dernegi - Yiizey Akademisi
4. Sektorel Bulugsmalan

HAVACILIK VE SAVUNMA SANAYISINDE iLERI YUZEY iSLEME TEKNOLOJILERI

Surface Treatment Association - Surface Academy 4"
Sectoral Meetings Series

ADVANCED SURFACE TREATMENT / MACHINING TECHNOLOGIES IN AVIATION
AND DEFENSE INDUSTRY

ETKINLIK HAKKINDA:

Yizey islem teknolojilerinde 6zellikle havacilk ve savunma
sanayisi icin gerekli geleneksel olmayan ileri ylzey
islem teknolojilerini (AFM, ECM, TEM) tanitmak, &rnek
uygulamalarn gostermek, yulzey kalitesini ve 3D ylzey
profilinin kontrollinde kullanilan sistemleri tanitmak. Konuyla
iliskili 6ncdl sektdr firmalan, kurumlan ve sahislan davet
ederek etkilesim saglamak. Teknik problemleri ve ¢6zim
yontemlerini agiklamak.

TIME SCHEDULE

CTEl

10.00 -10.15
BVA 10.15-11.00
INCEKARALRAR = 11.00 - 11.15
11.15-12.00
. 12.00 - 12.15
DATE / TARIH:
12.15-13.30
16.05.2024
Thursday / Persembe,
10.00 - 16.00 13.30 - 14.15
LOCATION / YER:
New Park Hotel On Cebeci, Mh, 14.15-14.30
Ziya Gokalp Cd. No:58, 06600
Cankaya/Ankara 14.30 - 15.15
PARTICIPANT / KONTENTAN: 15.15-15.30
15.30 - 16.00

50 - 70 Person / Kisi

info@tuyider.org

ABOUT THE EVENT:

To introduce unconventional advanced surface treatment
technologies (AFM, ECM, TEM) required for aerospace
and defense industries, to show sample applications,
to introduce the systems used to control surface quality
and 3D surface profile. To provide interaction by inviting
the leading sector companies, institutions and individuals
related to the subject. To explain technical problems and
solution methods.

PROGRAM

Acilis Konusmasi / Opening

SESSION A - Abrasive Flow Machining - AFM
AFM - Abrazif Akiskan ile Yiizey islem

Mr. Ralf Kriger / Extrudehone
Ara / Coffe Break

SESSION B1 - Electrochemical Machining
ECM - Elektro Kimyasal islem

Session B2 - Thermal Deburring
TEM - Termal (Yakarak) Capak Alma

Mr. Ralf Kriger / Extrudehone
Q/A, Soru Cevap
Lunch / Yemek Arasi

SESSION C - TEI-APPLICATIONS / Uygulamalari
Mr. Selahattin Kinyas / TEI-TUSAS Engine Industries, Inc

Special Processes Manager
selahaddin.kinyas@tei.com.tr

Ara / Coffe Break

Session D - 3d Yuzey Metroloji Sistemleri Ve Uygulamalari
ince Karalar / Polytec

Q/A, Soru Cevap

Closing / Kapanis
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INTERSONIK

Basin¢li ve Ultrasonik Sistemli
Endustrivel Parca Yikama
ve Fosfatlama Makinalari

Yikama ve Fosfatlama
Makinalari

Kabin Tip Tam Otomatik
Yikama ve Kurutma
Makinalan

INTERSONIK Makina Sanayii ve Ticaret A.S. _ @ (0212) 295 44 88 @ info@intersonik.com.ir
Hadimkdy Mah, Atatirk OSEB, Alpaslan Sk. No: 7 Amavutkdy-Istanbul Turkey @ (0212) 321 11 40 @ www.intersonik.com.tr
® (0212)294 93 53 @ vorw.intersonik.eu



HILLEBRAND |CHEMICALS

A WHW COMPANY

KOROZYON KORUMADA
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Ust diizey karozyon korumasi icin islem kimyasallari ve uygulamalar
Baglanti elemanlari islevsellestiriimesi
Uygulama teknolojileri

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

34490 Basaksehir / Istanbul

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

www.hillebrand-chemicals.com.tr
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Efsane Grup
Led Zeppelin ve

Stairway to Heaven Hikayesi

Legendary Band , 

Led Zeppelin and the
Story of Stairway to Heaven

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

Heavy Metal mizigin 6nculerinden biri olarak kabul edilen
Led Zeppelin, 1968 yilinda Londra’da kurulan, dort kisilik
ingiliz rock grubudur. Grubun dért lyesi ise su sekildedir:
Gitarda Jimmy Page, davulda John Bonham, bas gitarda
John Paul Jones ve son olarak vokalde Robert Plant.

Bugln heavy metal'in blyUk babalan olarak biliniyorlar.
Kendi dénemleri boyunca en 6zgin ve en ‘gurlittll’ blues
yorumcusu olarak tanindilar. Gergekten de 6zgin sound’lari
bu iki tirtin (blues ve rock) o gline kadar rastianmamig ¢zel
bir bilesiminden doguyordu ama bundan ibaret degildi. Funk,
psyhedelic &geler, fusion gibi giderek ayr birer tlr olarak
gelisen bircok 63enin yani sira, biraz mitoloji, biraz mistisizm,
fazlasiyla folk mUzigi 6geleri karistirdiklar

muzikleri, 70’li yillar boyunca listelerden il T Szl

ANTERA MEAFCRGALE

i s i | D 70

E

inmedi.

Muzik tarihinin en renkli, rock tarihinin
gelmis gegmis en bUyUk grubu oldugu
konusunda hemen herkesin birlestigi
efsane bir gruptur Led Zeppelin.1980
yiinda John  Bonham’in  8limuyle
dagilan grup hala Rock muzik tarinindeki
etkileri nedeniyle saygi gbrmeye devam

etmektedir. Grup, buglne kadar 111 phtrry Pyt Foars Phart
milyonu Amerika’da olmak Uzere dinya
genelinde toplam 300 milyonun Uzerinde ﬁ—-—-—

albdm satisina ulasmistir.
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ZEPPELIN

"STAIRWAY TO
HEAVE

N!!

Led Zeppelin, considered one of the pioneers of Heavy Metal
music, is a four-piece British rock band formed in London in
1968. The four members of the band are as follows: Jimmy
Page on guitar, John Bonham on drums, John Paul Jones
on bass guitar and finally Robert Plant on vocals.

Today they are known as the great fathers of heavy metal.
During their period they were known as the most original and
‘loudest’ blues interpreters. Indeed, their unique sound was
born from a special combination of these two genres (blues
and rock) that had never been seen before, but it was not only
that. In addition to funk, psychedelic elements, fusion and
many other elements that gradually developed as separate
genres, their music mixed with a little bit
of mythology, a little bit of mysticism and
a lot of folk music elements remained on
the charts throughout the 70s.

£ bt WU

Led Zeppelin is a legendary band that
almost everyone agrees is the most
colorful band in the history of music and
the greatest band in rock history.The
pand disbanded in 1980 with the death
of John Bonham and is still revered for
their impact on the history of rock music.
To date, the band has sold over 300
million albums worldwide, 111 million of
them in the United States.

https://www.tuyider.org



“Stairway to Heaven” as well as
some of his most popular tracks:
“All My Love”, “Thank You”, Babe
I’'m Gonna Leave You”, Rock and
Roll”, “Black Dog”, “Heartbreaker”,
“Living Loving Maid”, “lmmigrant

» n

Song”, “Kashmir”,”Since I've Been
Lovin’ You”, “Dazed and Confused”,
“Misty Mountain Hop”, “Whole
Lotta Love”, “Communication
Breakdown”, “Achilles Last Stand”
“Fool in the Rain”, “Moby Dick”,
“When the Levee Breaks”, “No

Quarter”, “Good Times, Bad Times”, “The Song Remains

The Same” ve “In My Time Of Dying”

The most obvious point that music historians agree on is
that all band members pushed the boundaries of rock music
and were innovative, original and inspiring in their own field.
Indeed, they managed to influence many rock bands from
Queen to Aerosmith from the 1980s onwards.

Considered one of the forefathers of hard rock and heavy
metal, Led Zeppelin’s iconic song ‘Stairway to Heaven’ ranks
among the best rock songs, while its composer, guitarist
Jimmy Page’s solo is considered ‘the best guitar solo of all
time’. Stairway to Heaven” is known by almost everyone

info@tuyider.org

“Stairway to Heaven”in yani sira
en popdller parcalarindan bazilar:
“All My Love”, “Thank You”, Babe
I’'m Gonna Leave You”, Rock and
Roll”, “Black Dog”, “Heartbreaker”,
“Living Loving Maid”, “Immigrant
Song”, “Kashmir”,”Since I've Been
Lovin’ You”, “Dazed and Confused”,
“Misty Mountain Hop”, “Whole
Lotta Love”, “Communication
Breakdown”, “Achilles Last Stand”,
“Fool in the Rain”, “Moby Dick”,
“When the Levee Breaks”, “No
Quarter”, “Good Times, Bad
Times”, “The Song Remains The Same” ve “In My Time Of
Dying”

Muzik tarihgilerinin birlestigi en belirgin nokta, grup Uyelerinin
tUmadntn rock muziginin sinirlanni zorlayip kendi alaninda
yenilik¢i, 6zgln ve ilham verici olduklarlydi. Gergekten de
1980’lerden itibaren Queen’den Aerosmith’e pek gok rock
grubunu etkilemeyi basardilar.

Hard rock ve heavy metalin atalarindan biri olarak goértlen
Led Zeppelin'in ikonik parcasi ‘Stairway to Heaven, en iyi
rock sarkilan sirasinda ilk siralarda yer alirken, bestecisi,
gitarist Jimmy Page’in solosu da ‘ttim zamanlarin en iyi gitar
solosu’ kabul edilir. Stairway to Heaven”, rock mizik dinleyen
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Tovioerel

neredeyse herkes tarafindan biliniyor. Bunun nedenlerinden
biri de Zeppelin’in tam olarak Hard Rock ya da Progressive
Rock gibi tek bir tlire bagl kalmamasi ve yeni nesil rock
muzikseverler Uzerinde de duygusal bir etki yaratabilmesi idi.

Grubun gitaristi ve sarkilarin cogunun bestecisi olan Jimmy
Page , dordincl albdmlerini yayinlamayi planladiklar olasi
tarih olan 1971 Kasm’indan 18 ay &nce, gazetecilere
uzun ve epik bir sarki yapmak istediklerini s®ylemisti.
Page gazetecilere yeni sarkilarnin 15 dakika surebilecegini
sOyllyor ve “doruga ulasacak” bir sarki olarak tanimliyordu.

1980 vyilinda Berlin’deki canl perfor-
manslar haricinde sarki hicbir zaman
15 dakika wuzunlukta icra edilmedi,
ancak stldyo kaydi sekiz dakika suren
“Stairway”, konserlerde en az 10 dakika
boyunca dinleyicileri buytlemeyi basardi.
“Sarki, ilerledikge kademe kademe
¢dzllen katmanlar seklinde bir konsept
yaratmaya calistik. En basta agilisi yapan
kirlgan bir gitar girisi var, bu kirlgan gitarin
Ustlnde bir vokal var ve oradan 12 telli
gitar ve elektronik piyano ile daha coskulu
dalgalarin icine giriliyor.”

“Stairway”, Page’in tarif ettigi gibi akustik
gitar egliginde mutlak bir dinginlikte
basliyor, bu atmosfer mellotron ve flitdn
katlimi ile devam ediyordu. Ardindan
Robert Plant, hayati boyunca parasini
biriktiren, ancak sonunda hayatinin
bir anlami olmadigini ve onu cennete
gbtirmeyecegini anlayan yagl bir kadinin
hikayesini anlatiyordu. Bu sakinlik, grubun
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who listens to rock music. One of the reasons for this is that
Zeppelin did not stick to a single genre such as Hard Rock
or Progressive Rock and had an emotional impact on the
new generation of rock music fans.

Jimmy Page, the band’s guitarist and composer of most of
the songs, told reporters that they wanted to make a long,
epic song 18 months before November 1971, the likely
date they planned to release their fourth album. Page told
reporters that their new song could last 15 minutes and
described it as a climactic song.

Except for their 1980 live performance
in Berlin, the song was never performed
at 15 minutes in length, but “Stairway”,
which took eight minutes to record in the
studio, managed to captivate audiences
for at least 10 minutes in concerts. “We
tried to create a concept of the song as
layers that gradually unravel as the song
progresses. At the beginning there’s a
fragile guitar intro that opens the song,
there’s a vocal on top of that fragile
guitar, and from there it goes into more
euphoric waves of 12-string guitar and
electronic piano.”

“Stairway” begins in absolute serenity
with acoustic guitar accompaniment, as
Page describes it, and this atmosphere
continues with the addition of mellotron
and flute. Robert Plant then told the
story of an old woman who had been
saving her money all her life, but finally
realized that her life had no meaning
and would not take her to heaven. This

https://www.tuyider.org



calmness gave way to tension with the quarter note drum
intro of the band’s drummer John Bonham and soon the
song shifted into fourth gear with Jimmy Page’s solo. After
the seventh minute, it turned into a heavy metal track. At the
end, all instruments were silenced and only Robert Plant’s
a capella vocals were heard in absolute stillness, just like at
the beginning.

Jimmy Page used three different guitars in the studio
recording of “Stairway to Heaven”. One of them was an
acoustic guitar, another was a Fender Telecaster and
another was a 12-string Fender electric guitar. This made
it impossible to replicate the studio recording in concert.
However, Gibson’s EDS-1275 double neck model allowed
Page to switch from 12 to 6 strings without changing
guitars. Thanks to Page’s use of this guitar in Led Zeppelin
concerts, this model, which Gibson planned to discontinue,
became popular again.

Stairway to Heaven was ranked third among the top 100
Rock songs by the American TV channel VH1 in 2000. Jimmy
Page’s guitar solo is considered by many commentators to
be the best guitar solo of all time, while the acoustic intro
of the song is considered one of the best guitar intros of all
time.

bateristi John Bonham'’in ¢eyrek notallk davul girisi ile
beraber yerini gerilime birakiyor ve gok gegmeden de Jimmy
Page’in solosu ile sarki dérdincl vitese gegiyordu. Yedinci
dakikadan sonra ise heavy metal bir pargcaya dontstyordu.
Finalde, tim enstrimanlar susuyor ve en basta oldugu gibi
mutlak bir dinginlikte sadece Robert Plant’in a capella vokali
duyuluyordu.

Jimmy Page, “Stairway to Heaven”in stidyo kaydinda Ug
degisik gitar kullandi. Bunlardan biri akustik gitar, digeri
Fender Telecaster, bir digeri de 12 telli Fender elektro gitardi.
Bu durum studyodaki kaydin benzerini konserde tekrarlamayi
imkansiz hale getiriyordu. Ancak Gibson’un EDS-1275
cift saph modeli, Page’e gitar degistirmeden 12 telliden 6
telliye gecme imkani vermisti. Led Zeppelin konserlerinde
Page’in bu gitan kullanmasi sayesinde, Gibson’un imalattan
kaldirmayi planladigi bu model tekrar populer hale geldi.

Stairway to Heaven, 2000 yilinda Amerikan TV kanali VH1
tarafindan en iyi 100 Rock sarkisi arasinda Ggincl sirada
gosterilmistir. Jimmy Page’in gitar solosu bir¢ok yorumcu
tarafindan tim zamanlarin en iyi gitar solosu olarak kabul
edilirken sarkinin akustik intro’su da en iyi gitar intro’lan
arasinda ilk siralarda gdsterilmektedir.
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‘9 NIKEL PLAKA:
—~ 92 Elektrokaplama yoluyla bir metal
SOZL l l K parcasinin yizeyinde biriktirilen ince

bir nikel kaplama.
DICTIONARY 8
NICKEL PLATE
A thin coating of nickel deposited on

the surface of a piece of metal, as by
electroplating.

Yiizey Islem Sektoriinde
Yeni Bir Soluk!

SiYAH NIiKEL

E HE H 1
I UYI D | { | Antika ylzeyleri vurgulamak igin

kullanilan parlak veya mat, koyu renkli
bir kaplama iglemidir. Veya son renk
olarak kullanildiginda koyu griden agik
siyaha kadar degisir. Parlak siyah nikel
en koyu rengi verecektir.

BLACK NICKEL

A bright or matte, dark plating process
that is used to highlight antique
finishes. Or, when used as a final color
it will range from dark grey to light
black. A bright black nickel will yield
the darkest color.

SOGUK NIiKEL

Parlak alanlar taklit eden
parlaklastirimamis nikel banyosunda
ki orijinal yUzeyi temsil eder, parlak
alanlar parlak kalir ve donuk alanlar
donuk kalir.

COLD NICKEL

+90 542 682 37 32

A non-brightened nickel bath which
replicates the original finish, that is,
medya@tuyider.org bright areas remain bright and dull
areas remain dull.

www.tuyider.org




GOVDE-HUCRE ANALIZi:

Herhangi bir kaplama banyosunun kiguk
boyutlusudur. Bu banyoda kaplama
yaparak analiz yapilabilen bir laboratuvar
prosediriidir. Laboratuvar teknisyeni daha
sonra kaplamanin gérinimuna iyilestirecek
ilaveler dnerir.

HULL-CELL ANALYSIS

A laboratory procedure that analyzes any
bath by taking a small portion of the bath and
plating from it. The laboratory technician then
recommends additions which will improve
the appearance of the plate.

TESVIYE

Yuzey kusurlarinin mikroskobik olarak
doldurulmasi, ylizeyin islem éncesine gore
daha puriizsuz ve daha diz olmasini saglar.

LEVELING

The microscopic filling-in of surface
imperfections that results in the surface
being smoother and more level than before
the procedure.

SON ISLEM

Bir Urtin kaplandiktan sonra uygulanan
bir prosedir, 6rnegin antika, kromat veya
e-kaplama goérinimu verilir.

POST-FINISHING
A procedure which is applied to an item

after it is plated, for example, antique,
chromate, or e-coat.
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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 Muhendislik Tic. ve San. Ltd. Sti. | Prof.
Dr. Volkan Giinay | Prof. Dr. Ali Fuat Cakir | Prof. Dr. Tamer Sinmazgelik | Prometal Galvano Cihazlar 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 Kimyasallari
San. ve Tic. Ltd. Sti. | Sahin Metal Kaplama San. ic ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlari San. ve Tic. Ltd.
Sti. | Teknobak Tekn. Mak. Bak. ve Miih. Hiz. Ltd. Sti. | Tinkap Ytizey islemler San. ve Tic. A.S. | Ulukan Boya San. ve Tic. Ltd.
Sti. | Unique Tech Miihendislik San. ve Tic. Ltd. Sti. | Uzay Yiizey islem Kimyasallar Otomasyon Makine San. Tic. Ltd. Sti.
| Ucler Galvano San. Tic. Ltd. Sti. | Unverler Mak. Otomotiv Kimya Metal Kap. San. ve Tic. Ltd. Sti. | Vig Makina San. ve Tic.
A.S. | Vilmeks ic ve Dis Ticaret Ve Metal San. A.S. | Vista Metal Plastik Mobilya Aks. Ltd. Sti. | Yasin Haylu | Yildinm Elektrik

ve Kimya San. Tic. - ibrahim Yildinm | 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.




Dog. Dr. Ekrem ALTUNCU

SUBU-Sakarya Uygulamal Bilimler Universitesi Metalurji
ve Malzeme Mihendisligi Ogretim Uyesi

SUMAR - Malzeme ve Uretim Teknolojileri Uygulama
ve Arastirma Merkez Muduri

TUYIDER - Tiim Yiizey islemler Dernegi YK ve Yiizey
Akademisi, Bilim ve Danisma Kurulu Uyesi

[ TUYIDER

TUM YUZEY iSLEMLER DERNEGH

I YUZEY AKADEMiISIi

TOM YUZEY iSLEMLER DERNEGI (TUYIDER) 4. Yasina girerken faaliyetlerini hizla artirmaktadir. YUZEY AKADEMISI catisi altinda
mesleki egitimler, sektdrel bulusmalar, Uyelerinin ihtiyaglar dogrultusunda ileri teknoloji ylizey islemler konularinda seminer programilari
yuriutmektedir. Bunun yaninda Bilim Danisma Kurulu talepler karsisinda teknik raporlara ve endustride yaygin yizey islem ve kaplama
teknolojileri konularinda kitap calismalarina hiz vermistir. Bunlardan bir ilkini ise Yénetim Kurulu ve Bilim Danisma Kurulu Uyemiz Dog.
Dr. Ekrem ALTUNCU “ ENDUSTRIYEL ELEKTRO NIKEL KAPLAMALAR VE PROSES KALITESINi ETKILEYEN FAKTORLER” baslikli ilk
kitap sektériin basucu kitabi olarak tyelerimizin faydalanmasi igin hazirlamistir. 2024 yilinin Mart ayinda basilan bu bitap kapsaminda Nikel
kaplamalarin 6zellikleri, akimli nikel kaplama prosesi, kaplama proseslerinin siniflandiriimasi ve proses parametreleri, kaplamalarin test ve
analizleri ile kalite standartlari, kaplama proseslerinde verimlilik, strdirulebilirlik konular yaninda kaplama proseslerinde gevresel etkiler
ve isci sagligi ve guvenligi konulari ile endUstriyel olmayan uygulama alanlar ( mimarlik, sanat, dekorasyon ve antika vb.)’ndan érnekler ve
teknik bilgiler sunulmaktadir.

Bu kitabin hazirlanmasinda ve basiminda destegi olan sponsor firmalarimiza, tim Uyelerimize, ydnetim kurulumuza tesekkirlerimizi sunariz.

SURFACE TREATMENTS ASSOCIATION OF TURKEY (TUYIDER) is rapidly increasing its activities as it enters its 4th year. Under the roof
of SURFACE ACADEMY, it conducts vocational trainings, sectoral meetings, and seminar programs on advanced technology surface
treatments in line with the needs of its members. In addition, the Scientific Advisory Board has accelerated the preparation of technical
reports and book studies on surface treatment and coating technologies common in the industry in response to demands. The first of
these, our Board of Directors and Scientific Advisory Board Member Assoc. Prof. Dr. Ekrem ALTUNCU, has prepared the first book titled
“INDUSTRIAL ELECTRO NICKEL COATINGS AND FACTORS AFFECTING PROCESS QUALITY” for the benefit of our members as a
reference book of the sector. Within the scope of this book, which was published in March 2024, the properties of nickel coatings, flow
nickel plating process, classification of plating processes and process parameters, testing and analysis of coatings and quality standards,
efficiency in plating processes, and sustainability issues are discussed. In addition, environmental impacts and worker health and safety
issues in plating processes, as well as examples from non-industrial application areas (architecture, art, decoration and antiques, etc.) and
necessary technical information are presented.

We would like to thank our sponsor companies, all our members, and our board of directors for their support in the preparation and
publication of this book.
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DNA PC STRAND

73 yildir demir gelik sektoriinde, Tiirkiye ve diinyamn éncii firmalanndan olan Diler Holding, én gerilmeli beton demeti
ve on gerilmeli beton teli dretiminde 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 duyarlihd anlaminda
sektore onciliik edilmektedir.

MERKEZ FABRIKA

~d
Adres Adres
Eshi Biylkdere Cad. Kogkaya As Plaza Mastak No: Maldne ihntisas 0SB 6. Cad. 8. Sokak
Kat: 2,54 Maslak / ISTANBUL / TORKIYE No: 10 Dilovas / KOCAEL] / TORKIYE
| www.dnawire.com | satis@dnawire.com | T.+30212 2536630 |
L

PC STRAND

OMA PC Strand bir Dller Holding Harkasidir.
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Gumus Kaplama

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

UCLER GALVANO




