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Tim Yiizey islemler Dernegi'nin haberlesme, tanitim ve yayin noktasidir. Her li¢ ayda bir Tiirkge ve ingilizce olarak yayinlanmaktadir.
E ) E TUYIDERGI-The communication, promotion and publication point of the Surface Treatments Association of Turkey. Our journal is published quarterly in both Turkish and English.
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Egitim, Test ve Belgelendirme Merkezidir. Sektortn teknik hafizasini
genisletmek, yasam boyu 6grenme kapsaminda sektér uzmanlarini
bir araya getirmek ve tecriibelerini yeni nesiller ile paylasmalari icin
organizasyonlar gergeklestirmektedir. Ulusal ve uluslararasi is birlikleri
ile sektdr aglanni buyutmek ve sektdrel talepleri degerlendirmeyi
hedeflemistir. Sosyal ve teknik etkinliklerle farkindaligi ylksek,
cevreci, inovatif, teknolojik ve bilimsel yaklasimlarla sektdrin
gelisimine katki saglamayi amaclamistir.

FAALIYET BASLIKLARI

o Egitim Hizmetleri

® Test ve Analiz Hizmetleri

® Seminer Programlari (Davetli Konusmacilar, Paneller)

* Bilimsel Calistay, Panel, Forum, Kongre ve Sempozyum Faaliyetleri
o Sektorel Etkinlikler (Sponsorlu Sektdr Bulusmalari, Seminerleri)
» TUYIDERGI-Endistriyel Sektér Dergisi

» TUYIDER Yayin Faaliyetleri - El Kitaplari

® Tesis Check-Up Hizmetleri

o Fizibilite Hizmetleri

e Danigmanlik Hizmetleri

® Projelendirme ve Tasarim Hizmetleri

o Proje ls Birlikleri (Ulusal ve Uluslararasi Fonlar)

lE TOYIDER

TUM YUZEY iSLEMLER DERNEGH

www.tuyider.org

SURFACE ACADEMY-SURFACE TREATMENTS ASSOCIATION
OF TURKEY - is the Training, Testing and Certification Center of
TUYIDER. It organizes organizations to expand the technical
memory of the sector, to bring together sector experts within
the scope of lifelong learning and to share their experiences with
new generations. It aims to expand sector networks and evaluate
sectoral demands through national and international collaborations.
It aims to contribute to the development of the sector with high
awareness, environmentally friendly, innovative, technological and
scientific approaches through social and technical events.
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e Educational Services

e Testing and Analysis Services

e Seminar Programs (Invited Speakers, Panels)
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e Sectoral Events (Sponsored Sector Meetings, Seminars)
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e Consulting Services
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Tuyider’in dérdiinct kurulus yildénimine yaklastigimiz su giinlerde, yeni
bir yila derin bir ekonomik kriz ve diinya barigini tehdit eden gelismelerin
gOlgesinde giriyoruz. Ancak pandemi déneminden bu yana kazandigimiz
deneyimler, sizlerin destekleri ve dayanisma ruhu sayesinde gelecege
umutla bakiyoruz.

2025 yilinin saglik, mutluluk, baris ve huzur dolu gtinler getirmesini diliyor;
hedeflerimizi hep birlikte gergceklestirerek daha giizel bir gelecege adim
atacagimiza ylrekten inaniyorum.

Yeni yil, hepimiz icin yepyeni baslangiglara, barisa ve mutluluga vesile
olsun.

As we approach the fourth anniversary of Tiyider’s founding, we are
entering a new year under the shadow of a deep economic crisis and
developments that threaten world peace. However, with the experiences
we have gained since the pandemic, your support, and the spirit of
solidarity, we continue to look to the future with hope.

I wish that 2025 brings days filled with health, happiness, peace, and
tranquility. | wholeheartedly believe that we will achieve our goals together
and take steps toward a brighter future.

May the new year be a time of fresh beginnings, peace, and joy for all
of us.

Melda BAYCAN

TUYIDER Yénetim Kurulu Baskani
President of the TUYIDER Board of Directors

Sektorimuz adina 6nemli gelismelerin yasandigi bir yili geride birakirken,
Tuyider’in dérdliinct kurulug yil déniimiine yaklasmanin heyecanini hep
birlikte paylasiyoruz. 2025’in herkes igin mutluluk ve huzur getirmesini
diliyor, basta sektérimiiz olmak Uzere tim is dinyasi icin verimli bir yil
olmasini temenni ediyorum.

As we leave behind a year of important developments for our industry, we
share the excitement of approaching the fourth anniversary of Tuyider. |
wish that 2025 will bring happiness and peace for everyone, and | hope
that it will be a productive year for the entire business world, especially
for our industry.

T. Ali SELEN

Genel Sekreter
Secretary General

2025 yIli, sizlere yeni firsatlar ve basarilar getirmesini dilerim.

Dogaya saygili, yenilenebilir enerji kaynaklarinin kullanildigi, kaynaklarin
bilingli tiketildigi ve tim canlilarin uyum icinde yasadigi bir dinya insa
edebiliriz. “Mutlu seneler”

| hope 2025 will bring you new opportunities and success.

We can build a world that respects nature, uses renewable energy
sources, consumes resources consciously, and all living things live in
harmony. “Happy New Year”

Doc. Dr. Ekrem ALTUNCU

Tilyider Bilim ve Danisma Kurulu Uyesi

TUYIDER Yénetim Kurulu Uyesi

Member of the Scientific and Advisory Board of TUYIDER
Member of the Board of Directors of TUYIDER

2025, hayallerinizin gercege donustugl ve her glininizin anlamla
doldugu bir yil olsun. Sevdiklerinizle birlikte saglk, mutluluk ve huzur
icinde unutulmaz bir yiIl gegirmenizi dilerim. Yeni baglangiclarin umut ve
heyecaniyla dolu bir yil dilegiyle, mutlu yillar!

May 2025 be a year where your dreams come true and every day is
filled with meaning. Wishing you an unforgettable year full of health,
happiness, and peace with your loved ones. Here’s to a year filled with
hope, excitement, and new beginnings, Happy New Year!

Emin KALIP

Baskan Yardimcisi - Vice President

Yeni yilin sizlere, ailenize, sevdiklerinize ve galisma arkadaslariniza saglik,
mutluluk ve huzur getirmesini temenni ediyorum.

Zorlu bir yili geride biraktik. Yeni yilin, is hayatimiza daha olumlu, verimli ve
kazancli bir siire¢ getirmesini génilden diliyorum.

2024 yilinda, islerinizin Ulke ekonomisine daha fazla katma deger
saglamasi igin o6rgltlenmeyi glglendirmeyi, bilgi ve deneyimlerimizi
paylasarak dayanismamizi artirmayl hedefliyoruz. Bu yolda birlikte
yurimeye devam edecegimizi umut ediyorum. Yeni yiliniz kutlu olsun!

| wish the new year brings health, happiness, and peace to you, your
family, your loved ones, and your colleagues.

We have left behind a challenging year. | sincerely hope that the new
year will bring a more positive, productive, and prosperous phase to our
professional lives.

In 2024, our goal is to strengthen our organization, enhance solidarity by
sharing knowledge and experiences, and increase the added value your
work contributes to the national economy. | look forward to continuing
this journey together with you. Happy New Year!

Kamil 0ZCIKMAK

Baskan Yardimcisi - Vice President

2025 yilina girerken, birlik ve beraberligimizin gliclenerek devam etmesini
diliyorum. Bu yil, hepimizin basarilarla dolu bir ddnem gegirmesi timidiyle,
yeni yilinizi en igten dileklerimizle kutluyorum. Saglik, mutluluk ve huzur
dolu bir yil dilerim.

As we welcome the year 2025, we wish for our unity and solidarity to
continue to strengthen. We celebrate the New Year with the hope that
this year will be filled with success for all of us. Wishing you a year full of
health, happiness, and peace.

Tolga ZENT

TUYIDER Yénetim Kurulu Saymani
TUYIDER Board Treasurer
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Tum Tuyider Ailesi icin, gelecegin glzelliklerine kucak agacagimiz, hayatin
olumlu tarafinda kalip mutlu anilar biriktirecegimiz, saglik, mutluluk ve
baris dolu bir yeni yil diliyorum.

Wishing the entire Tlyider Family a New Year filled with health, happiness,
and peace, where we embrace the beauty of the future, stay on the
positive side of life, and create joyful memories together.

Umran DEMIRSON

TUYIDER Yénetim Kurulu Uyesi
Board Member of TUYIDER

Geride biraktigimiz yil boyunca bize duydugunuz giiven ve verdiginiz
destek igin sizlere yurekten tesekkir ederiz. Yeni yilin, sizler ve
sevdikleriniz i¢in saglik, mutluluk ve basarilarla dolu gegmesini dileriz.
Umuyoruz ki, 2025 yili birlikte daha biyik hedeflere ulasacagimiz bir
dénemin baslangici olacaktir.

2025’in hepimize huzur, bereket ve yeni baslangiglar getirmesi dilegiyle...

Sevgi ve saygilarimla,

We sincerely thank you for the trust and support you have shown us
throughout the past year. We wish the new year brings health, happiness,
and success to you and your loved ones. We hope that 2025 will mark
the beginning of a new chapter where we achieve even greater goals
together.

Wishing that 2025 brings peace, prosperity, and fresh beginnings
tous all...

With love and respect,

izzet AYDIN

TUYIDER Yonetim Kurulu Uyesi
Board Member of TUYIDER

Yonetim Kurulu arkadaslarimin ,dernegimiz Uyelerinin ve sektérimuzdeki
tim paydaslarimizin yeni yilini en icten duygularimla kutlarnim. 2025’in
hepimiz i¢in saglikl , huzurlu ve baris iginde bir yil olmasini dilerim.
Dernegimizin birlik ve beraberlik iginde calismalarini artirarak diinyada
Ulkemizin sektérel taninirligini saglayacak yeni basarilara imza atmasini,
temenni ederim.

| sincerely wish a happy new year to the Board of Directors members,
association members and all stakeholders in our sector. | hope 2025
will be a healthy, peaceful and serene year for all of us. | hope that our
association will increase its work in unity and solidarity and achieve new
successes that will ensure the sectoral recognition of our country in the
world. Best Regards

Mari Yanci

TUYIDER Yénetim Kurulu Uyesi
TUYIDER Board Member

DILERIZ.

ey

4 yil gibi kisa bir sirede buylk isler basardigimiz, sektérimizin géz
bebegi TUYIDER’in ok degerli tiyelerine ve sektér calisanlanmiza, 2025
yllinda saglik, mutluluk ve nice yillar boyunca omuz omuza bir yasam
diliyorum.

In just 4 short years, we have achieved great accomplishments. | wish
health, happiness, and many more years of standing shoulder to shoulder
to the esteemed members of TUYIDER, the pride of our industry, and to
all sector employees in 2025.

T. Atakan SAKAR

TUYIDER Yoénetim Kurulu Uyesi
Board Member of TUYIDER

Yeni yilin, umutlarin yeserdigi, basarilarin katlandigi ve mutlulugun her ana
yayildidi bir yil olmasini dilerim. Sevdiklerinizle birlikte saglkli, huzurlu ve
bereket dolu giinler yasamaniz dilegiyle... 2025’in hayatiniza guzellikler
getirmesi temennisiyle, mutlu yillar!

I wish the new year brings a time when hopes blossom, achievements
multiply, and happiness fills every moment. May you have days full of
health, peace, and prosperity with your loved ones. Wishing you a year
that brings beauty to your life—Happy New Year 2025!

Kaya KOG

TUYIDER Yénetim Kurulu Uyesi
Board Member of TUYIDER
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TUM YUZEY iSLEMLER DERNEGiI

Cevdet OZDURMUS

Diler Holding, Filmasin Fabrika Muduri
Tim Yizey islemler Dernegi Yedek Y.K. Uyesi

Yiizey islem Endiistrisinin Siirdiiriilebilir Bir Diinya ve Celik Uretimi icin Onemi

The Importance of the Surface Treatment Industry for a Sustainable World and Steel Production

Degerli TUYIDER Okuyuculari,

Son yillarda diinya gelik sektériinde strdurilebilirlik, karbon saliniminin azaltiimasi ve eneriji verimliligi 6n planda
yer almaktadir. Ozellikle Avrupa Birligi ve Cin gibi bilyiik celik Ureticisi tilkeler, karbon emisyonlarini diisiirmeye
ybnelik yeni diuzenlemeler getirmekte ve yesil ¢celik Gretimine odaklanmaktadir. Yesil celik Gretimi ise dusuk
karbon ayak izi ve yiksek cevre bilinci ile nimuizdeki ddnemde sektérdeki rekabetin temel unsurlarindan biri
olacaktur.

Tarkiye celik sektéri, dinya celik Gretiminde édnemli bir konumda olup 6zellikle insaat, otomotiv ve makine
sanayine yonelik Uretim yapmaktadir. Tlrk ¢elik sektéri, Avrupa ve Orta Dogu pazarlarina yakinligi sayesinde
6nemli bir ihracat avantajina sahiptir. Diinyadaki gelismelere paralel olarak sektérde siurdurilebilirlik ve cevreye
duyarli tretim uygulamalari giderek yayginlasmakta ve Tirkiye’'nin kiresel celik pazarinda rekabet glctni
artirmaktadir.

Uretilen katma degerli tirlinlerin biiyiik bir kismi ic pazarda daha yiiksek katma degerli triinler haline getirilerek
tUketilmektedir. Bu Urlnlerin dnemli bir kismi, kullanim amacina gére cesitli ylizey islemlere tabi tutulmaktadir.
Bu islemler sayesinde Urlinlerin performansi ve dayaniklligi artarken, kaynak kullanimi da daha etkin hale
gelmektedir.

Yizey islem teknolojileri, modern endustriyel Uretimin surdurdlebilirlik hedeflerini destekleyen vazgegilmez
bilesenlerinden biridir. Malzeme dayanikliligini artirmak, koruyucu kaplamalar ve ylzey 6zelliklerini iyilestirmek
gibi uygulamalar, yalnizca ekonomik avantaj saglamakla kalmaz, ayni zamanda dogal kaynaklari koruma, atik
azaltma ve gevreye olan etkileri en aza indirme agisindan dnemli katkilar sunar. Bu teknolojiler, daha az kaynak
kullanarak uzun édmurli Grtnler Gretme stratejisiyle strdirtlebilir bir yasam déngisit saglamaktadir.

Sonug olarak ylizey islem endustrisi, strdirtlebilirlik hedeflerine ulasmak amaciyla yalnizca gevreye duyarli
¢dztmler sunmakla kalmayip, ayni zamanda diger endustriler icin de surdurilebilir bir gelecege adim atma

firsati yaratmaktadir.

Tum Uyelerimize ve sektdr paydaslarimiza saygilarimi sunar, calismalarinizda basarilar dilerim.




Dear TUYIDER Readers,

In recent years, sustainability, reducing carbon emissions and energy efficiency have been at the forefront
in the world steel industry. Especially large steel producing countries such as the European Union
and China are introducing new regulations to reduce carbon emissions and focusing on green steel
production. Green steel production, with its low carbon footprint and high environmental awareness, will
be one of the main elements of competition in the sector in the coming period.

The Turkish steel industry has an important position in world steel production and produces especially
for the construction, automotive and machinery industries. The Turkish steel industry has a significant
export advantage thanks to its proximity to European and Middle Eastern markets. In parallel with the
developments in the world, sustainability and environmentally friendly production practices are becoming
increasingly widespread in the sector and increasing Turkey’s competitiveness in the global steel market.

A large portion of the value-added products produced are consumed in the domestic market by turning
them into higher value-added products. A significant part of these products are subjected to various
surface treatments depending on their intended use. Thanks to these processes, the performance and
durability of the products increase, while the use of resources becomes more effective.

Surface treatment technologies are one of the indispensable components of modern industrial production
that supports sustainability goals. Applications such as increasing material durability, protective coatings
and improving surface properties not only provide economic advantages, but also make important
contributions to protecting natural resources, reducing waste and minimizing environmental impacts.
These technologies provide a sustainable life cycle with the strategy of producing long-lasting products
using fewer resources.

As a result, the surface treatment industry not only offers environmentally friendly solutions to achieve
sustainability goals, but also creates an opportunity for other industries to step into a sustainable future.

| offer my respects to all our members and industry stakeholders and wish you success in your work.
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Bilyeli Dovme Hakkinda
Temel Bilgiler ve Dikkat

Edilecek Hususlar

Fundamentals of Shotpeening
and Issues To Be Considered

Yasar Altay

Makine Muhendisi - KUMMETAL
Mechanical Engineer - KUMMETAL

Blyuk Ginli egitimci ve filozof KonflicyUs sdyle demistir: “Ne
bildiginizi ve ne bilmedigini bilmek, gercek bilgi budur.” Farkli
kullanicilar tarafindan bilyeli dévme olarak sinflandirimaya
devam eden “bir fiilin” ne oldugunu ve tam olarak kumlama
ile ne farki oldugunu séylemek istiyorum. Seneler dnce tren
vagonlarinin yaylarini daha dayanikli yapmak icin tarih boyu
kullanilan ¢ekicleme yontemini Amerikall Ureticiler denemisler.
Shotpeening bir soguk islem olup ve uygulamaya tabii
tutulan parcalarin genel seklini bozmadan pargcanin servis
OmrinU uzatir.

Bilyeli dévme konusunda sizlere sektdrel tecrlbelerimi
aktarmak amaciyla, temel bilgiler verecegim ve élgme teknigi
hakkinda kisa bilgiler sunacagim.

Shot Peening veya bilyeli ddvme nedir?
Kumlamadan farki nelerdir?

Bilyeli ddvme (Shot Peening): Bu islem, ylzeyi klgtk farkli
materyallerden mamdl bilyalarla ddverek metal ylzeyinde
kalicl plastik deformasyon ve basma gerilimi yaratmayi
hedefler. Bu basma gerilimi, catlaklann ilerlemesini
zorlagtirarak yorguniuk dayanimini artinr. Ozellikle yorulma
dayanimini iyilestirmek amaciyla ugak pargalari, otomobil
yaylar gibi parcalarda kullanilir. Milyonlarca yuvarlak (ktresel
sekle benzer) pargacigin, dnceden belirlenen mesafe, hiz,
guc ve buUyukllkte, istenilen parganin ylzeyine belirli bir
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Confucius, the great Chinese educator and philosopher,
said: “Knowing what you know and what you do not know,
that is true knowledge.” | would like to tell you what “a
verb” is, which continues to be classified as shot peening
by different users, and how exactly it differs from Sand &
Shot blasting. Years ago, American manufacturers tried
the hammering method, which has been used throughout
history to make the springs of train wagons more durable.
Shotpeening is a cold process and extends the service life of
the part without damaging the general shape of the applied
parts.

In order to convey to you my sectoral experiences in shot
peening, | will give basic information and brief information
about the measurement technique.

What is shotpeening or shot peening?
How is it different from Sand & Shot blasting?

Shot Peening: This process aims to create permanent plastic
deformation and compressive stress on the metal surface by
beating the surface with small metal or ceramic balls. This
compressive stress increases fatigue strength by making it
harder for cracks to propagate. It is especially used in parts
such as aircraft parts and automobile springs to improve
fatigue strength. It is to shoot millions of round (similar in
spherical shape) balls onto the surface of the desired pieces
at a predetermined distance, speed, power and size in a
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certain period of time.
What is Sand Blasting?

Sandblasting: Sandblasting aims to remove rust, dirt, paint or
surface roughness by cleaning the surface with an abrasive
substance (such as sand, aluminum oxide, steel shot or steel
abrasive sand). It makes the part cleaner and prepares it for
subsequent processes (such as painting, coating).

Why is the shotpeening process necessary?

The working life of parts with ball treatment applied on their
surfaces is longer compared to parts without treatment.

What changes does the shotpeening process
cause in the parts?

Shot peening adds two useful things to the part component
subjected to treatment. The first is to harden by hammering
a thin layer of the surface of the part exposed to the
application. Secondly, it causes useful residual compressive
stresses in the surface layer. Both of these help stop cracks
forming on the surface.

Why is compressive residual stress useful?

Residual stresses are produced upon normal equilibrium of

info@tuyider.org

sUrede puskurttimesi islemidir.

Kumlama Nedir?

Kumlama (Sand & Shot blasting): Kumlama, yUzeyi
asindirict bir madde (kum, aliminyum oksit, celik bilye gibi)
ile temizleyerek pas, kir, boya veya ylzey purizlGligunG
olusturmayl amaglar. Pargay! daha temiz bir hale getirir ve
sonraki islemler (boyama, kaplama gibi) icin hazirlar.

Shot Peening islemi neden gereklidir?

YUzeyinde bilyall islem uygulanmis parcalarin ¢alisma émrU
islem yapilmamis parc¢alarla kiyasta daha uzundur.

Bilyeli ddvme, uygulamaya maruz birakilan parca bilesenine
iki faydall sey katiyor. Birincisi, uygulamaya maruz
birakilan parganin ylzeyinin ince bir katmanini ddverek
sertlestirmesidir. ikinci olarak, yiizey katmaninda yararli artik
basing gerimelerine neden olur. Bunlarin her ikisi de yUzeyde
olusan c¢atlaklarin durdurulmasina yardimci oluyor.

Artik basing gerilimi neden faydahdir?
Artik gerilmeler, uygulanan mekanik yUkler, termal yUkler veya

faz degisimleri tarafindan olusturulan plastik deformasyondan
sonra, malzemenin normal dengesi Uzerine Uretilir. Bir bilesene
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sekillendirme sirasinda uygulanan mekanik ve termal islemler
ark kalan gerime durumunu degistirebilir. Kalan gerilimlerin
ters yénUnde ddverek basing gerilim uyguladigimiz zaman
baslanmis olan c¢atlaklan durdurma sansimiz olugsmakta
veya diger kosullarda sekillendirme islemlerinden olusan
atom tanecik yapilarini drnegin dislokasyon bosluklarina etki
ederek parca dSmrunu kinimalara karsin uzatabiliyoruz.

Ozellikle Otomotiv ve havacilkta araclarin birgok hareketli
bileseni vardir. Degisken streslere maruz kalirlar. Alternatif
gerilimler ise yeterince yUksek oldugunda, “Yorulma” adi
verilen bir durumda bilesen arizasi meydana gelecektir. Bilyeli
ddévme yorulma nedeniyle hasara karsi direng gosteren bir
yUzey katmani olusturur.

Shot Peening ile ylizey direncinde iyilesmeyi
nasil anlanz?

Bilyeli ddvme islem sonucunu Ug farkl agsamada numuneleri
karsilagtirarak gorebiliriz.

A. Her test sonucunda grafik ¢izimle raporlayarak gorebiliriz.
B. Parcanin yorulmaya maruz birakmak, test etmek.
C. Mikroskobik analizlerle gérsel incelemek.

Shot Peening in temel dzellikleri nelerdir?

Her ne kadar imalatgilar, bu soguk isleme slrecinin
yararlarini uzun zaman 6nce fark etmis olsalar da modern
(bilya ile) dévme islemi 1930’lardan beri yaygin olarak
kullaniimaya baglamistir. 1945 yiinda John Almen, bilya
pUskirterek darbe vurmanin yogunlugunu 6lgmek igin bir
yéntem yayinladi. Bay Almen, bircoklar tarafindan modern
(bilyeli dévme) isleminin babasi olarak taniniyor. Patenti
Almen Strip olarak adlandirilan ince bir metal seridi ve arti
bir Almen Gauge olarak adlandirlan 6lgim makinesi igin
tescil edilmistir. Bu makinede 6lgim yapilmasi i¢in almen
strip dedigimiz metal sag, bir blogun Uzerine 4 adet vida ile
sabitlenip ve shot peening olacak pargcaya monte edilerek
bilya puskurtiimesine maruz birakilir. Bir graf cizgisi ile
Stripin egriligini gdstere biliriz. Olusan egrinin  ylUksekligi
vurug siddetini gdstermektedir. Bu islemi otomatik olarak
bilgisayar araciligiyla da ¢izebilir, ve farkli zaman, farkli vurus
degeri, vurus hizi ve kum debisi agisindan degerlendirilir. Bu
egriye doygunluk egrisi de denilir. Altta mevcut 6rnek egride,
her noktada etken faktorleri agiklayabiliriz.

*Bilya capi ve sertligi: Shot Peening isleminde parcanin
malzemesi, kalinligi ve ytizey purizIGlugine gore bilya capi ve
sertligi belirlenir. Bilyanin turu (celik, paslanmaz vb) dnceden
parcaya gore segcilir. Bir shot peening makinesinde otomatik
bir elek sistemde olmasi gerekmektedir. Elek sisteminin
olmadigi takdirde dogru bir bilyeli dévme islemi yapiimamis
olabilir veya islem sonucu gerekli ylzey purizItlugtne ve
Ozelliklerine ulasmak zordur.

+ Carpma agisi: Tanm olarak ¢carpma agisi 90° olmalidir, eger
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the material, after plastic deformation created by applied
mechanical loads, thermal loads, or phase changes.
Mechanical and thermal treatments applied to a component
during forming can now change the residual stress state.
When we apply pressure stress by hammering in the opposite
direction of the remaining stresses, we have the chance to
stop the cracks that have started, or in other cases, we can
extend the life of the part against breakages by affecting the
atomic particle structures formed by shaping processes, for
example, dislocation gaps.

Particularly in Automotive and aviation, vehicles have many
moving components. They are exposed to variable stresses.
When alternating stresses are high enough, component
failure will occur in a condition called “Fatigue”. Shot peening
creates a surface layer that resists damage due to fatigue

How do we understand surface resistance improvement
with shotpeening?

We can see the shot peening process result by comparing
the samples in three different stages.

A. We can see each test result by reporting it graphically.
B. To subject the part to fatigue and test it.
C. To examine visually with microscopic analysis.

What are the basic properties of shotpeening?

Although manufacturers recognized the benefits of this
process long ago, the modern shot peening process has
been widely used since the 1930s. In 1945, John Almen
published a method to measure the intensity of shot peening.
Mr. Almen is known to many as the father of the modern
shot peening process. He was patented for a thin strip of
metal called the Almen Strip, plus a measuring machine
called the Almen Gauge. In order to make measurements
in this machine, the metal sheet, which we call Aimen strip,
is fixed on a block with 4 screws and mounted on the part
that will be shot peening and exposed to shot spraying. We
can show the curvature of the Strip with a graph line. The
height of the resulting curve indicates the impact intensity.
This process can also be drawn automatically through the
computer, and it is evaluated in terms of different time,
different stroke value, stroke speed and sand flow rate. This
curve is also called the saturation curve. In the example
curve below, we can explain the factors at each point.

+ Ball diameter and hardness: In the shotpeening process,
ball diameter and hardness are determined according to the
material and thickness of the part and surface roughness.
The type of ball (steel, stainless, etc.) is selected in advance
according to the part. A shotpeening machine must have
an automatic sieve system. If there is no screen system, a
correct shot peening process may not have been performed
or it may be difficult to achieve the required surface
roughness and properties as a result of the process.

«Impact angle: By definition, the impact angle should be
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90°. If there is an angle of less than ninety degrees between
the surface of the workpiece and the shot source, the impact
intensity decreases and the impact depth decreases.

-Ball flow rate: It is controlled by a special sand flow meter
valve. Special valves are produced in different models
and with different control systems, depending on the
manufacturer and machine. The valves are normally closed,
an electrical actuator is needed to control the media flow
rate. In automated machines, these valves are mostly driven
by PLC systems.

sImpact distance: Considering that the shotpeening
process is carried out on a turbine or pneumatic machine,
the shot peened part may be exposed to different amounts
of impact. This distance should be determined during the
setup phase before an operation.

Almen Strip

Dévme dncesi  Dovme sonrasi

Dévme Sonras! Yiikseklik

info@tuyider.org

islem gdren parganin yUzeyi ile atis kaynaginin arasinda 90°
daha az bir agl olursa vurug yogunlugu azalr, etki derinligi
duser.

90° 45°

*Bilya debisi: Ozel kum debisi Slcer valf ile kontrol
edilmektedir. Ozel valfler Ureticisine ve makinesine bagli farkli
modellerde ve farkli kontrol sistemler ile Uretilmektedirler.
Valfler normalde kapall durumdalar, medya akis hizini kontrol
etmek icin bir elektriksel tahrike ihtiya¢ duyulur. Otomasyonlu
makinelerde bu valfler agirlikla PLC sistemler ile tahrik edilir.

*Carpma mesafesi: Shot Peening isleminin tUrbinli veya
havall bir makinede vyapimasini disUnerek, dévmeye
maruz birakilan parca farkll miktarlarda darbeye maruz
kalabilmektedir. Bir islem 6ncesi set up asamasinda bu
mesafe tespit edilmelidir.
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«intensity veya Almen siddeti: Parcanin (izerine uygulanan
siddetin  miktarina intensity veya almen siddeti denilir.
En basit halde bir saniyede bir nozuldan veya turbinden
puskurtllen tanecik (asindiric) miktarina da intensity
denilebilir. Bir parcanin Gzerine puUskurtilen bilya miktar ile
uygulanan darbe ve enerjini dlcmek icin almen seridi veya
almen strip kullaniliyor. Almen stipleri set up asamasinda
parcanin dévme yapilacak yerine almen holder (almen
tutucu) vasrtasiyla sabitlenir ve bilyeli dévme islemine maruz
birakilir. Bilyeli dévme islem sonucu bir egri (Arc) olusur. Bu
egri yuksekligi almen test cihazinda Slculur ve elde edilen
miktar carpma siddetini ve neticede pargaya uygulanacak
siddetin miktarini gosterir.

+Almen Strip: Olgiim islemi igin Almen strip dedigimiz metal
plakalari kullaniyoruz. Almen plakalar Uygulanan vurus
siddetine gére farkli kalinliklara sahiplerdir. Ozelliklerine gére
taninmig plakalar N, A ve C tipleridir. Kalinlik dnemli bir faktor
oldugundan musterilerin beklentilerini direk etkilemektedir.
Almen test kurall olarak siddet arttikca almen kalin plaka
tercih edilir. Aimen plakalar normalde dikddrtgendir ve hem
standart boyutta hem de “mini plaka” olarak bulunur. Ayrica
dairesel almen plakalari da mevcuttur. SAE J442 standartti,
N, A ve C olarak adlandirilan ¢ tip Almen plaka kalinigini
belirtir. Karsilik gelen kalinlik araliklari sirasiyla 0.76 / 0.81,
1.27 / 1.32 ve 2.36 / 2.41 mm’dir. UQU de 75,6 / 76,6 mm
uzunlugunda ve 18,85/ 19,05 mm genisliginde yaklagik ayni
boyut araliklanina sahiptirler. Sekilde, ddvme yogunlugunun
kesit kalinlig ile iligkisini gosteren verileri sunmaktadir.

sIntensity or Almen intensity: The amount of violence
applied to the part is called intensity or almen intensity. In
its simplest form, the amount of particles (abrasive) sprayed
from a nozzle or turbine in one second can be called
intensity. Almen tape or Almen strip is used to measure the
impact and energy applied by the amount of ball sprayed
on a part. During the set-up phase, the Almen strips are
fixed to the part to be forged by means of an Almen holder
and subjected to the shot peening process. A curve (Arc) is
formed as a result of the shot peening process. This curve
height is measured in the Almen test device and the amount
obtained indicates the impact intensity and ultimately the
amount of violence to be applied to the part.

<Almen Strip: We use metal plates called Almen strips for
the measurement process. Almen plates have different
thicknesses depending on the intensity of the shot applied.
Well-known plates according to their features are N, A and
C types. Since thickness is an important factor, it directly
affects customers’ expectations. As a rule of Almen test,
as the intensity increases, thicker Aimen plate is preferred.
Almen plates are normally rectangular and are available in
both standard size and “mini plates”. Circular almen plates
are also available. SAE J442 was the standard, it specifies
three types of Almen plate thickness called N, A and C.
The corresponding thickness ranges are 0.76 / 0.81, 1.27
/ 1.32 and 2.36 / 2.41 mm, respectively. All three have
approximately the same size ranges of 75.6 / 76.6 mm in
length and 18.85 / 19.05 mm in width. The Figure presents
data showing the relationship of shot peening density to
section thickness.

Shotpeen olan parganin kalinigi 0.001 in.
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Shotpeen olan parganin kalinhigi 0.001 in.

Coverage degeri: Bilyeli dévmeye maruz kalma etkisi
bu terimin en basit agiklamasidir. Bu terimi yizde ile ifade
ederler. Bu etki alani pUskidrme hizina, tane boyutuna ve
puskurtme debisi ile degismektedir. Belirlenen kriterlere gdre
yapilan islemler 100% coverage olarak tanimlanir. iki kez ayni
Alana uygulama yapildiginda %200 gibi rakamlarla tanimlanir.
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Coverage value: Shot peening exposure effect is the
simplest explanation of this term. This term is expressed
as a percentage. This area of influence varies with the flow
rate, shot ball size and spray rate. Transactions performed
according to the specified criteria are defined as 100%
coverage. When applied to the same area twice, it is defined
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as 200%. When subcontracted shotpeening services are
requested, customers normally specify the type of peening,
shot size, percent coverage and the “Petting Intensity” that
should be applied to the components. These are determined
based on previous experience. The percent coverage for
coverage is controlled by the time period over which a
particular eruption occurs.

How to measure coverage: The simplest way to measure
coverage is to use comparative comparators. These
comparators are pre-prepared surfaces according to
different SAE J2277-2009 standard.

The results are compared by eye and
the closest value is selected. The §
second method and the most used
method is practically based on the
knowledge of the person performing
the transaction. It is related to how
many balls are sprayed per unit time,
with what intensity and onto which
material. Coverage or covering value
is completely independent of the
severity of the Almen. The covering
value is actually the sum of many *
indentations.

The third method is measurement with special electronic-
based machines. Measuring with sound or light waves with
a special machine can be more sensitive and faster, and the
cost of this sensitivity is expected to be higher in monetary
terms. One may think that exposure to more processes may
yield a better result, which does not mean a better result.

Shot peening and Sand & Shot blasting are two methods
that are both used in surface treatments but serve different
purposes. In summary, shot peening is a process aimed at
strengthening a surface and increasing fatigue resistance,
while sandblasting is a process aimed at cleaning and
preparing the surface. Shot Peening: It is used in industries
where high fatigue resistance is required, such as aviation,
automotive and energy. Sandblasting: Used in stainless
steel, casting, construction and general surface cleaning
processes. Shot Peening: Generally steel, ceramic or glass
palls are used. These balls hit the surface with a certain
speed and force. Sandblasting: Finer abrasive materials such
as sand, aluminum oxide, steel grit are used. Sandblasting,
unlike shot peening, is done with smaller particles. Shot
Peening: A controlled force is applied to the surface and a
hammering effect is created at the microscopic level. This
creates compressive stresses on the surface, hardening the
surface and increasing fatigue strength. It provides a positive
change on the microstructure without any material loss on
the surface. Sandblasting: Abrasive material is sprayed
on the surface to remove foreign matter and increase the
roughness of the surface. Since sandblasting erodes a very
thin layer from the surface, there is a physical loss on the
surface and the surface becomes rougher.

info@tuyider.org

Fason olarak shot peening hizmeti talep edildigi zaman
mUsteriler normal olarak dévme turlnd, bilya boyutunu,
ortinme yUzdesini ve bilesenler Gzerine uygulanmasi gereken
“Dévme Yogunlugu “nu belirlerler. Bunlar dnceki deneyimlere
dayanarak belirlenir. Coverage icin ylzde kapsami, belirli bir
bilya puskirmesinin gergeklestigi streye gore kontrol edilir.

Coverage nasill 6l¢llir: Coverage ya 6rtinme degerinin en
basit 6lcme sekli karsilastinimall komparatérleri kullanmaktir.
Bu komparatérler farkll SAE J2277-2009 standardina gore
onceden hazirlanmig ylzeylerdir.

Sonuglar gozle karsilastirilir ve en
yakin deger secilir. Ikinci ydntem ve
en ¢ok kullanilan uygulamall olarak
islem yapanin bilgisine dayalidir.
Birim zamanda ne kadar bilyenin
hangi siddetle ve hangi malzemeye
puskurtiimesi ile iligkilidir. Coverage
veya  Orttnme  degeri  almen

% sUrG girintinin toplamidir.

Uclinct ydntem 6zel elektronik temelli makineler ile Sigmektir.
Ozel makine ile ses veya isin dalgalari ile lctim yapmak daha
hassas ve daha hizl olabilir ve bu hassasiyetin bedelinin
parasal olarak daha fazla olmasi beklenir. Daha fazla isleme
maruz kalmak daha iyi bir sonug verebilir distincesine kapilir
bu daha iyi bir islem sonucu demek degildir.

Bilyeli dévme (shot peening) ve kumlama (Sand & Shot
blasting), her ikisi de ylzey islemlerinde kullanilan ancak
farkll amaclara hizmet eden iki yontemdir. Ozetle, bilyeli
dévme bir ylzeyi glclendirme ve yorgunluk dayanimini
artirma amagli, kumlama ise yUzey temizleme ve hazirlama
amagli bir iglemdir.

Bilyeli dévme: Havacilk, otomotiv, enerji gibi yUksek
yorulma dayanimina ihtiyac duyulan endustrilerde kullanilir.
Kumlama: Paslanmaz c¢elik, dokim, insaat ve genel ylzey
temizleme iglemlerinde kullanilir. Bilyeli dévme: Genellikle
celik, seramik veya cam bilyeler kullanilir. Bu bilyalar belirli bir
hiz ve kuvvetle ylzeye carptirilir. Kumlama: Kum, aliminyum
oksit, ¢elik grit gibi daha ince asindirici malzemeler kullanilir.
Kumlama, bilyeli dévmeden farkll olarak daha kicuk
partikUllerle yapilir. Bilyeli dévme: Ylzeye kontrolli bir
kuwvet uygulanir ve mikroskobik seviyede ¢ekicleme etkisi
yaratilir. Bu, ylUzeyde basma geriimeleri olusturarak ylzeyi
sertlestirir ve yorgunluk dayanimini artinir. Ytzeyde herhangi
bir malzeme kaybl olmadan, mikroyapi Uzerinde pozitif
bir degisim saglar. Kumlama: Asindirici malzeme ylzeye
puskdrtilerek ylzeydeki yabanci maddeler uzaklastirlir ve
yUzeyin pUrUzIGlugu artinlir. Kumlama, ylzeyden ¢ok ince bir
katman asindirdidi icin ylUzey Uzerinde fiziksel bir kayip olur
ve ylzey daha purtzli hale gelir.
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PROJEDEN
UYGULAMAYA

Kimyasal Atiksu Aritma Tesisleri,
VOC Giderim Sistemleri,

Atilsu Geri Kazamm Tesisleri,
Proses Su Hazirlama Tesisleri,
Sifir Sivi Atik Projeleri,

Baca Gazi Aritma Tesisleri.
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A‘ KUMLAMA &
wercor:. BOYAMA

Kumlama ve Boyama Tesislerimiz maksimum verimlilik icin tasarlanmis, cevreye
duyarli ve isletme maliyetlerini minimuma indiren projelerdir. Her isletmenin ihtiyaclarina
gore icinde granil geri donusum, toz toplama, iklimlendirme sistemleri barindirmakta ve
uyumlu bir sekilde calismaktadir.
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Kataforez Kaplama
Cataphoresis Coating

Karakaya86
Fatih KARAKAYA | Meltem CALIKOGLU Berkan Tolga GUMUS
Arge Yoneticisi Arge Sefi Arge Sorumlusu

Metallerin gevresi ile girdigi kimyasal ve elektrokimyasal
tepkimeler sonucu metalik Ozelliklerini  kaybetmesi
“korozyon” olarak adlandinimaktadir. Metalleri, korozyondan
ve dis etkenlerden korumak igin bircok farkll ydntem vardir.
Kataforez kaplamaise katodik kaplama yontemiile uygulanan
bir kaplama tdradur. Kataforez kaplama, elektrokimyasal
mekanizmalar ile metal yUzeylerine, korozyon ve dis etmenlere
karsl koruyucu tabaka olusturma ydntemidir.

“Kataforez” terimi, “katodik” ve “forez” kelimelerinin
birlesiminden olusur. “Forez,” belirli  bir yon veya hareket
anlamina gelir; bu baglamda, elektrik alanin etkisi altinda
parcaciklarin - veya molekullerin  hareketini ifade eder.
Kataforez, “katodik” (negatif kutup) ve “forez” (hareket)
kelimelerinin birlesimi olup, elektrik akimiyla yUk tasiyan
molekdllerin  katodik ylUzeye dogru hareket etmesini
anlatmaktadir.

Kataforez kaplama, yUzey hazirlama, kataforez kaplama ve
kUrleme olmak Uzere 3 ana asamadan olusmaktadir.

1. Yiizey Hazirlama
1.1. Yag Alma

Dogru bir kaplama gergeklesebilmesi icin kaplama yapilacak
olan metal parcalar yag, toz, kir gibi kalintlardan arindiril-
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Enes AYSAN
Arge Sorumlusu

Girkan TAN
Arge Sorumlusu

The loss of metallic properties in metals due to chemical
and electrochemical reactions with their environment is
referred to as “corrosion.” There are many different methods
to protect metals from corrosion and external factors.
Cataphoresis coating is a type of coating applied using
the cathodic deposition method. Cataphoresis coating
is a method that creates a protective layer on metal
surfaces against corrosion and external factors through
electrochemical mechanisms.

The term “cataphoresis” is a combination of the words
“cathode” and “phoresis.” “Phoresis” implies a specific
direction or movement; in this context, it refers to the
movement of particles or molecules under the influence of
an electric field. Cataphoresis describes the movement of
charged molecules toward the cathodic surface induced by
electric current.

Cataphoresis coating consists of three main stages: surface
preparation, cataphoresis coating, and curing.

1.Surface Preparation
1.1. Degreasing

To achieve a proper coating, the metal parts to be coated
must be free from residues such as oil, dust, and dirt. The

https://www.tuyider.org



metal parts are treated in alkaline or acidic de-oiling baths to
prepare them for the coating process. They are then rinsed
to prevent any chemicals from mixing with the next bath.

1.2. Activation

The metal parts that come out of the de-oiling and rinsing
process are placed in an activation bath. The activation
process is necessary to increase the reactivity of the metal
surface and to ensure a better phosphate coating.

malidir. Metal parcalar, alkali veya asidik yagd alma
banyolarinda isleme alinarak kaplama iglemi icin uygun bir
hale getirilir. Ardindan durulama iglemine tabi tutulur. Boylece
bir sonraki banyoya herhangi bir kimyasalin karismasi 6nlenir.

1.2. Aktivasyon

Yag alma ve durulama igleminden c¢ikan metal pargalar
aktivasyon banyosuna alinir.  Aktivasyon iglemi, metal
yUzeyinin reaktifligini artirmak ve daha iyi bir fosfat kaplama
gerceklesmesini saglamak icin gereklidir.

1.3. Phosphate Coating

Phosphate coating is a method applied to enhance the
durability of the cataphoresis coating and to improve the
adhesion of the coating to the metal surface. Zinc phosphate

info@tuyider.org

1.3. Fosfat Kaplama

Fosfat kaplama, kataforez kaplama isleminin dayanikliigini
artirmak ve kaplamanin metal yUzeyine daha iyi tutunmasini
saglamak icin uygulanan bir ydntemdir. Genellikle ekonomik
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or manganese phosphate coatings are commonly used due
to their economic advantages, good corrosion resistance,
and excellent adhesion properties.

2.Cataphoresis Coating

Cataphoresis coating is fundamentally based on
electrochemical reactions. The metal parts to be coated are
used as electrodes. The metal part is immersed in coating
solutions, and voltage is applied to create a coating layer
on the surface. At this stage, the metal parts to be coated
behave as negatively charged electrodes (cathodes), while
the coating material in the solution acts as positively
charged particles.

2.1. Ultrafiltration

After the cataphoresis coating process, it is necessary to
remove any excess paint and chemicals remaining on
the metal surfaces. This is accomplished by cleaning the
metal surface with ultrafiltration systems to enhance coating
quality.

3.Curing

After the coating process is completed, the coated metal
parts undergo a curing process at a specific temperature
and duration to harden the coating and increase its durability.
This process enhances the mechanical strength of the
coating and provides protection against external factors.

Cataphoresis coating is an extremely effective and reliable
method for protecting metals against corrosion and external
factors. The high durability of cataphoresis coating, its wide
application possibilities in various industrial fields, and its
ability to provide homogeneous coating even in complex
geometries make this method significant. Over the years,
with  technological advancements, the quality of coatings
has been improved through the use of ecological and
sustainable materials and advanced methods, reducing
energy consumption and enhancing waste management.
In this context, cataphoresis coating will continue to hold an
important place in the industrial field.

REFERANSLAR | REFERENCES

olmasi, iyi korozyon direnci géstermesi ve adezyon 6zellik-
lerinin iyi olmasi sebebiyle ¢inko fosfat veya mangan fosfat
kaplamasi uygulanir.

2. Kataforez Kaplama

Kataforez kaplama temelinde elektrokimyasal reaksiyonlar
bulunmaktadir. Kaplanacak metal parcalar elektrot olarak
kullanilir. Metal par¢a, kaplama ¢ozeltilerine daldirlir ve volta;
uygulanarak ylizeyde bir kaplama tabakasi olusturulur. Bu
asamada, kaplama yapilacak metal pargalar negatif yUklu
elektrot (katot), ¢ozelti icindeki kaplama malzemesi ise pozitif
yUKlG pargaciklar olarak davranig gdsterir.

2.1. Ultrafiltrasyon

Kataforez kaplama isleminden sonra metallerin ylzeylerinde
kalan fazla boya ve kimyasallarin arindinimasi gerekmektedir.
Bu asamada, ultrafiltrasyon sistemleri ile metal ylzeyin
temizlenmesi ve kaplama kalitesinin artinimasini saglanrr.

3. Kiirleme

Kaplama igslemi tamamlandiktan sonra, kaplama yapilan
metal pargalar, kaplamayl sertlestirmek ve kaplamanin
dayanikliigini artirmak icin belli bir 1si ve slre dahilinde
kurleme islemi yapilmaktadir. Bu iglem, kaplamanin mekanik
dayanimini artirir ve dis etkenlere karsl koruma saglar.

Kataforez kaplama, metalleri korozyon ve dig etkenlere
karsi korumada son derece etkili ve guvenilir bir ydntemdir.
Kataforez kaplamanin ylksek dayanimi, farki endustriyel
alanlarda genis uygulama imkani ve karmasik geometrilerde
dahi homojen kaplama dzelligi bu ydntemi dnemli kilmaktadir.
Yillar icinde teknolojik gelismelerle birlikte, ekolojik ve
sUrdurulebilir malzemelerin  ve gelismis yodntemlerin
kullaniimasiyla kaplama kalitesi artinimakta, enerji  tlketimi
azaltiimakta ve atik ydnetimi iyilestiriimektedir. Bu baglamda,
kataforez kaplama endUstriyel alanda énemli bir yere sahip
olmaya devam edecektir.

1. Kiling, M. & Akyalgin, L., (2022). Kataforez Kaplamall Gelik Yiizeylere Uygulanan Dubleks Kaplamanin Korozyon Dayanim Performansi Uzerindeki Etkisinin
incelenmesi, ESOGU Miih Mim Fak Dergisi, 30(1), 68-78. 2. “Cataphoresis.” Vocabulary.com Dictionary, Vocabulary.com, https://www.vocabulary.com/dictionary/

cataphoresis. Accessed 18 Oct. 2024.
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4. Uluslararasl Karakterizasyon Sempozyumu - Sakarya / TUrkiye

Malzeme Bilimlerindeki inovatif Yaklagimlar,
Yeni trendler, Uygulamalar, Teknolojiler

16 - 18 Ekim 2024 / 16 - 18 October 2024 Sakarya / Turkiye

4™ International Characterization Symposium - Sakarya / TUrkiye

Innovative Approaches, New Trends, Applications,
Technologies in Material Sciences

https://www.jcharacterization.com/

Atilla Evcin', Ekrem Altuncu?3, Yasemin Tabak®, Selcuk Bulut Yazan®

1 Afyon Kocatepe Universitesi, Malzeme Bilimi ve Miihendisligi Bolim
2 Sakarya Uygulamali Bilimler Universitesi, Metalurji ve Malzeme Miihendisligi Bolimi
3 TUYIDER, TUM YUZEY ISLEMLER DERNEGI- YUZEY AKADEMISI
4 TUBITAK Ulusal Metroloji Enstittisti (UME),
5 Akcoat (lleri Kimyasal Kaplama Malzemeleri San. ve Tic. A.S.) R&D Merkezi

4" International Symposium on Characterization (ISC24),
16-18 Ekim 2024 tarihleri arasinda Sakarya’da Sakarya
Universitesi ve Sakarya Uygulamali Bilimler Universitesi ev
sahipliginde dizenlenmistir. Afyon Kocatepe Universitesi,
Giresun Universitesi, Novi Sad University in Serbia, NED
Miihendislik ve Teknoloji Universitesi (Malzeme Miihendisligi
Bolima), Sabanci Universitesi Nanoteknoloji Arastima ve
Uygulama Merkezi (SUNUM)'nden ¢ok sayida arastirmaci
sempozyuma destek vermigtir.

Organizasyon Duzenleme Komitesi Baskani Prof. Dr. Atilla
Evcin (AKU)'nin agilis konusmasinin ardindan, Sempozyum
Koordinatéri Yasemin Tabak (TUBITAK) ve sonrasinda
Universite Rektérleri sirasiyla Prof. Dr. Mehmet Saribiyik
(SUBU) ve Prof. Dr. Ozer Késeoglu (SAU) séz alarak iyi
dileklerini ifade etmislerdir.

Davetli konusmacilar bilimsel alanda son gelismeleri, 6zgin
calismalarindan kesitler sunmuslardir.

Sempozyumun Es Baskanlari Prof. Dr. Senol Yiimaz (Sakarya
Universitesi) ve Dog. Dr. Ekrem Altuncu (Sakarya Uygulamali
Bilimler Universitesi, Malzeme ve Uretim Teknolojileri
Arastirma Uygulama Merkezi Mudurt) 3 gin boyunca
sempozyumda farkll oturumlarda gérev almis ve katiimcilar
agirlamiglardir.
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The 4" International Characterization Symposium (ISC’'24)
was held in Sakarya between 16-18 October 2024,
hosted by Sakarya University and Sakarya University
of Applied Sciences. Many researchers from Afyon
Kocatepe University, Giresun University, Novi Sad University
in Serbia, NED Engineering and Technology University
(Materials Engineering Department), Sabanci University
Nanotechnology Research and Application Center (SUNUM)
supported the symposium.

Following the opening speech of the Organization
Organizing Committee President Prof. Dr. Atilla Evein (AKU),
Coordinator of Symposium Yasemin Tabak (TUBITAK) and
then University Rectors Prof. Dr. Mehmet Saribiyik (SUBU)
and Prof. Dr. Ozer Késeoglu (SAU) took the floor and
expressed his good wishes.

Invited speakers presented the latest developments in the
scientific field and sections of their original studies.

Co-chairs of the symposium Prof. Dr. Senol Yimaz (Sakarya
University) and Assoc. Prof. Dr. Ekrem Altuncu (Sakarya
University of Applied Sciences, Materials and Production
Technologies Research Application Center Manager) took
part in different sessions at the symposium for 3 days and
hosted the participants.

https://www.tuyider.org



12 invited speakers and more than 200 oral presentations
in line with the aims and themes of the symposium were
presented and discussed in a scientific framework in 12
sessions in total in 4 different halls. Many technological
developments, good practices and scientific methods
(material analysis, testing and characterization) were
introduced during the event, which attracted the attention of
students and university academics.

Tlyider (Surface Treatments Assoc. Of Turkey) Surface
Academy science advisory board member Prof. Dr. Hatice
Duran, and Prof. Dr. ilke Anac Sakir shared important
information within the scope of surface characterization
methods.

Chairman of the Surface Academy Science Board, Dr.
Ekrem Altuncu stated the following regarding the importance
and methods of material characterization: Material
characterization is a process that enables the structural,
chemical, physical and mechanical properties of a material
to be determined and analyzed. This process is of great
importance for engineering, science and industry.

1. Understanding the Material’s Performance: Knowing
the properties of a material is critical to understanding
what applications it can be used in. For example, knowing
properties such as durability, hardness, flexibility helps select

info@tuyider.org

Sempozyumamag ve temalarina uygun 12 davetlikonusmaci,
200’Un Uzerinde sayida s6zIU bildiri 4 farkll salonda toplamda
12 oturumda bilimsel bir gergevede sunulmus ve tartisiimigtir.
Ogrencilerin ve Universite akademisyenlerinin ilgi gdsterdigi
etkinlik boyunca bir¢ok teknolojik gelisme, iyi uygulama ve
bilimsel ydntemler (Malzeme analiz, test ve karakterizasyon)
tanitilmigtir.

Tlyider Yizey Akademisi Biim Danisma Kurulu Uyesi
Prof. Dr. Hatice Duran ve Prof. Dr. ilke Anag Sakir ylizey
karakterizasyon yontemleri kapsaminda dnemli  bilgiler
paylasmiglardir.

Ylzey Akademisi Bilim Kurulu Bagkani Dr. Ekrem Altuncu
malzeme karakterizasyonun &nemi ve yontemlerine dair
sunlar belirtmistir: Malzeme karakterizasyonu, bir malzemenin
yapisal, kimyasal, fiziksel ve mekanik &zelliklerinin
belirlenmesini ve analiz edilmesini saglayan bir strectir. Bu
sUre¢, muhendislik, bilim ve sanayi agisindan bUyldk éneme
sahiptir.

1. Malzemenin Performansini Anlama: Bir malzemenin
Ozelliklerini bilmek, onun hangi uygulamalarda kullanila-
bilecegini anlamak igin kritk &neme sahiptir. Ornegin,
dayanikliik, sertlik, esneklik gibi 6zelliklerin  bilinmesi,
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malzemenin uygun tasarimlar ve uygulamalar igin secgilmesine
yardimci olur.

2. Uriin Kalitesini lyilestirme: Malzeme karakterizasyonu,
Uretim sUrecglerinde kalite kontrol saglar. Malzemenin
Ozelliklerinin dogru bir sekilde belirlenmesi, Uretim sirasinda
olasi hatalarin ve sapmalarin énlenmesine yardimci olabilir.

3. Yeni Malzemelerin Gelistirilmesi: Bilim insanlan ve
muhendisler, yeni malzemeler geligtirirken, malzeme
karakterizasyonu ile malzemenin mikro yapisini ve kimyasal
bilesimini anlayarak, istenen 06zelliklere sahip malzemeleri
tasarlayabilirler. Nanomalzemeler, kompozitler ve polimerler
gibi modern malzemelerin gelistirimesi bu tir analizlere
dayanmaktadir.

4. Malzeme Secimi ve Optimizasyonu: Farkli uygulamalar igin
en uygun malzemenin secilmesi, Urin performansi ve maliyeti
acisindan blylk 6nem tasir. Malzeme karakterizasyonu,
muhendislerin ve tasarimcilarin belirli bir proje veya Urln igin
en iyi malzeme kombinasyonunu bulmasina yardimci olur.

5. Hasar Analizi: Bir malzeme basarisiz oldugunda veya hasar
goérdiginde malzeme karakterizasyonu, hatanin kaynagini
belirlemek icin  kullaniir. Malzemenin mikro yapisinin ve
Ozelliklerinin analizi, bu hatalarin neden meydana geldigini
anlamaya ve gelecekte bu tlr sorunlan 6nlemeye yardmci
olabilir.

6. Cevresel ve Ekonomik Etkenler: Malzemelerin geri
dénustUrulebilirligi, gevreye olan etkisi ve ekonomik maliyeti,
karakterizasyon ile degerlendirilebilir. Bu sayede surdurdlebilir

ve ekonomik olarak avantajll malzemeler secilebilir.

YUzey karakterizasyonu, bir malzemenin ylzey 6zelliklerinin
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the material for appropriate designs and applications.

2. Improving Product Quality: Material characterization
provides quality control in production processes. Correctly
determining the properties of the material can help prevent
possible errors and deviations during production.

3. Development of New Materials: While developing new
materials, scientists and engineers can design materials
with desired properties by understanding the microstructure
and chemical composition of the material through material
characterization. The development of modern materials
such as nanomaterials, composites and polymers is based
on such analysis.

4. Material Selection and Optimization: Selecting the
most suitable material for different applications is of great
importance in terms of product performance and cost.
Material characterization helps engineers and designers find
the best combination of materials for a particular project or
product.

5. Failure Analysis: When a material fails or is damaged,
material characterization is used to identify the source of
the failure. Analysis of the material’s microstructure and
properties can help understand why these errors occur and
prevent such problems in the future.

6. Environmental and Economic Factors: The recyclability
of materials, their impact on the environment and their
economic cost can be evaluated through characterization.
In this way, sustainable and economically advantageous
materials can be selected.

Surface characterization includes analyzes performed to

https://www.tuyider.org



determine the surface properties of a material (such as
roughness, composition, chemical structure, topography).
Surface characterization, especially coating technologies,
is critical to understanding wear, corrosion, and other
functional surface-related phenomena. These methods:

e Atomic Force Microscope (AFM)

e Scanning Electron Microscope (SEM)

e X-Ray Photoelectron Spectroscopy (XPS)

e Energy Dispersive X-Ray Spectroscopy (EDS/EDX)
e Optical Profilometer

e Contact Angle Measurement

e Fourier Transform Infrared Spectroscopy (FTIR)

e Zeta Potential Measurement

On the 3rd day of the event, Akcoat R&D center laboratories,
equipped with a very important material and surface
characterization scope that supported and contributed to
the symposium, were visited.

Yiizey Islem Sektoriinde
Yeni Bir Soluk!

E TUYIDERGI

info@tuyider.org

(pUrGzIUltk, kompozisyon, kimyasal vyapl, topografya
gibi) belirlenmesi amaciyla yapilan analizleri igerir. Ylzey
karakterizasyonu, 06zellikle kaplama teknolojileri, asinma,
korozyon ve diger fonksiyonel ylzeyle ilgili fenomenlerin
anlasiimasinda kritik 6neme sahiptir. Bu yontemler:

e Atomik Kuvvet Mikroskobu (AFM)

e Taramali Elektron Mikroskobu (SEM)

e X-Isini Fotoelektron Spektroskopisi (XPS)

¢ Enerji Dagiimii X-Isini Spektroskopisi (EDS/EDX)

e Optik Profilometre

e Temas Act Olclimil

e Fourier DOnUsUMIU Kizilbtesi Spektroskopisi (FTIR)
e Zeta Potansiyel Olglim(

Etkinligin 3. giini sempozyuma destek ve katki veren, ¢ok
onemli bir malzeme ve ylUzey karakterizasyon kapsaminda
donanimli  Akcoat Arge merkezi laboratuvarlar ziyaret
edilmigstir.

@ +90 542 682 37 32

@ medya@tuyider.org

www.tuyider.org
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Yiizey Islemlerde Bir Yenilik:
PTFE
Yaglayiciligi ile Birlestirilmesi

m Y E ]

Seramik Sertligini

Innovation in Surface Treatments: Merging
Ceramic Hardness with PTFE Lubrication

Kardelen Giindogdu Cagan, Ugur Karahan, Mehmetcan Oksiiz, Biisra Ayten

EST YUZEY ISLEMLERI

Gelisen teknoloji, malzeme mihendisligi alanindakiilerlemeler
ile yakindan iligkilidir. Hafif metallerin ve alasimlarinin yiksek
mukavemet-agirik orani, ¢zellikle havacilik, otomotiv, insaat
ve altyapr endustrilerinde &nemlidir. Aliminyum alasimlari,
yUksek mukavemet-agirlik orani, hafifik ve dayaniklilik,
yUksek termal ve elektrik iletkenlidi ve iyi korozyon direnci
nedeniyle oldukga tercih ediimektedir. Ancak dusuk sertlik
degerleri ve tribolojik &zellikleri nedeniyle kullanim alanlan
sinirlanmaktadir M,

Triboloji, ylizeyler arasindaki strtinme, asinma ve yaglama gibi
etkilesimleri arastiran bir muhendislik alanidir. Aliminyumun
zayif tribolojik  &zelliklerinin iyilestirimesi  ve  kullanim
alanlarinin genigletiimesi icin ¢esitli kaplama uygulamalar
gergeklestiriimektedir. Kaplama, althk malzeme Uzerine
disandan saglanan elektrik alan ile akimli olarak veya elektrige
ihtiyag duymadan, indirgeyici ajanlar kullanilarak yada yer
degistirme reaksiyonlari ile akimsiz olarak gerceklestirilir.

Anodik oksidasyon (Anodizasyon) islemi, alt tabaka
malzemesi olan aliminyumun sertligini ve asinma direncini,
anodik akim yogunlugu uygulanarak artirmak icin tercih
ediimektedir?. Anodizasyon isleminde, klasik kaplama
proseslerinin aksine, aliminyum anot olarak kullanilir ve
ylzeyinde pasif oksit tabakasinin birikmesiyle proses
sonuglanir. Bircok farkli banyoda aliminyum alagsimlar
Uzerinde oksit tabakasi olusturmak mUmkindur. Kromik
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The developing technology s closely related to advancements
in materials engineering. The high-strength-to-weight ratio
of lightweight metals and alloys is particularly important in
industries such as aerospace, automotive, construction,
and infrastructure. Aluminum alloys are highly preferred due
to their high strength-to-weight ratio, lightness, durability,
high thermal and electrical conductivity, and good corrosion
resistance. However, their usage areas are limited due to
their low hardness values and tribological properties!'.

Tribology is an engineering field that studies the interactions
between surface distance, wear and lubrication behaviour.
Various coating applications are carried out to improve the
weak tribological properties of aluminium and to expand its
usage areas. Coating is carried out on the substrate material
with an externally supplied electric field, or without the need
for electricity, using reducing agents, or without electricity
through displacement reactions.

Anodic oxidation (Anodization) is preferred to increase the
hardness and wear properties of the substrate aluminium
by applying anodic current density?. In anodization process,
unlike classical coating processes, aluminium is used as
an anode and accumulation of a passive oxide layer is
deposited on its surface. It is possible to form an oxide layer

https://www.tuyider.org



on aluminium alloys in different baths. Chromic acid, sulfuric
acid, oxalic acid and phosphoric acid baths are examples of
anodic oxidation bath contents®. The porous alumina layer
formed by these baths has great advantages in terms of
lubricant reservairs.

PTFE (Polytetrafluoroethylene) or Teflon as it is traded;
is synthetic fluoropolymer type developed for its high
temperature resistance, chemical resistance, low coefficient
of friction and lubrication properties. During or after the
anodization process, the application of PTFE impregnation
to the lubricant reservoirs in the coating layer results in a
ceramic matrix polymer reinforced composite structure
that reduces the surface roughness of the aluminium and
increases its wear resistancel”. The impregnation process is
applied by single or double stage immersion®®!, simultaneous
coating with anodizing®®”, impregnation after micro-arc
oxidation®, and electrophoretic oxidation® methods.

Hard eloxal coating is an electrochemical process where
the bath temperature is between -5°C and +10°C and
controlled oxide layer is formed with this process. In the
process, sulfuric acid or sulfuric-oxalic acid solution is used
as an electrolyte and when electric current is applied, a
passive oxide layer is obtained on the aluminum substrate.

info@tuyider.org

asit, sulfUrik asit, oksalik asit ve fosforik asit banyolari anodik
oksidasyon banyo igeriklerine drnek olarak gosterilebilinir.
Bu banyolarla olusturulan gbzenekli allimina tabakas,
yaglayici rezervuarlar geregi bUyuk avantajlara sahiptir.

PTFE (Politetrafloroetilen) ya da ticari adi ile Teflon; yUksek
sicaklk dayanimi, kimyasal dayanimi, distk surtinme
katsayisi ve yaglayici Ozellikleri igin gelistirimis sentetik
bir floropolimer tipidir. Anodizasyon iglemi sirasinda yada
sonrasinda, kaplama tabakasindaki yaglayici rezervuarlara
PTFE emprenyenin uygulanmasi sonucunda elde edilen
seramik matrisli polimer takviyeli kompozit yapi sayesinde
aliminyum parganin yuzey pUrizItlugu azaltlimig, asinma
direnci ise arttirimig olur®. Emprenye prosesi; tek veya
cift asamall daldirma®, eloksal ile es zamanl kaplamal®”
mikro-ark oksidasyon sonrasi emprenyel, elektroforetik
oksidasyon® yéntemleriyle uygulanmaktadir.

Sert eloksal kaplama banyo sicakiginin -5°C ila +10°C
araliginda bulundugu elektrokimyasal bir sUrectir. Bu
islem ile aliminyum ylzeyinde kontrollli bir oksit kaplama
tabakas! olusturulur. islemde siilfirik asit ya da stilfiirik-
oksalik asit ¢ozeltisi elektrolit olarak kullanilip, elektrik akimi
uygulandiginda pasif oksit katmani aliminyum altlik Gzerinde
elde edimis olur. Gobzenekli yapiya sahip bu katman,
kendinden yaglayici 6zelligi kazanabilmesi icin bir alici gibi
davranmaktadir. (Sekil 1). MIL-A-8625F Tip Ill standardina
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gore gergeklestirilen sert eloksal kaplama prosesi sirasinda
veya sonrasinda aliminyum oksit tabakasinin lizerine SAE-
AMS-2482F standardina gére PTFE emprenye prosesi
uygulanarak kaplama tabakasindaki gbzeneklerin birer
yaglayici rezervuar olarak davranmasi, kaplama kalinhigi
boyunca kendinden yaglayici bir kompozit sisteminin
var edilmesi, kaplama ylzeyinde bir PTFE fim tabakasi
olusturularak ylzey pUrizlUligunin azaltiimasi ve kaplama
ylizeyinin asinmaya daha dayanikli hale gelmesi saglanrr.

| Bariyer katmani/Barrier Layer

Sekil 1. Anodik oksidasyon ”‘?m"'i"_‘::"'
sonrasi PTFE emprenye ile (anot)/
olusan kompozit yapinin “":":‘v'"“
sematik gosterimil™. (Anode)

+)

= | PTFE Pargacklan) [
PTFE Particles

Elektrolit/

Electrolite .

PTFE Filmi/PTFE Film

Kaplamanin Performans Ozellikleri

Anodizasyon prosesi aliminyum alasimlannin  tribolojik
Ozelliklerinin iyilestiriimesini, PTFE emprenye prosesi ise
aliminyum alasimi Uzerinde olusturulan anodik oksit
tabakanin tribolojik ¢zelliklerinin gelistiriimesini saglar. SAE-
AMS-2842F standardina gére 51+13 pm kaplama kalinligina
sahip PTFE emprenye uygulanmis bir sert eloksal kaplama
tabakasinin sdrtinme katsayisi azami 0,15 olmalidir. Ayrica,
ASTM D4060 gore gergeklestirilecek olan Taber® abrasif
asinma testinin sonucuna gdre bakir icerigi %2 ve Uzerinde
olan aliminyum alagimlari igin asinma orani 4 mg/1000
déngl, %2’nin altinda olan aliminyum alagimlari igin ise 2
mg/1000 déngii olmalidir. ligili teste ait gdrseller Resim 1°de
paylasiimistir.

Sert eloksal kaplamanin sahip oldugu tribolojik &zellikleri
gelistirilen PTFE emprenye prosesinin, mevcut korozyon
dayanimina herhangi bir olumsuz etkisi bulunmamaktadir.
ASTM B117 standardina gbre uygulanan tuz sisi testi
kapsaminda asgari 336 saat korozyon dayanimi degerinden
taviz verilmedigi icin PTFE emprenye prosesi yUksek maliyetli
kuru film yaglayicilara alternatif olarak tercih edilebilmektedir.
Ayrica korozyon dayanimina ek olarak, kimyasal madde
dayanimi da gelismektedir.

Seramikler genellikle dUsuk isi iletkenligine sahip malzemeler
olarak tanimlanir. Gergeklestirilen anodik oksidasyonla elde
edilen seramik katman sayesinde, aliminyumun sahip oldugu
yUksek termal iletkenlik degerleri dusUrUlerek (aliminyum
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This porous layer acts as an acceptor in order to gain self-
lubricating property (Figure 1). During or after the hard
anodizing coating process carried out according to the MIL-
A-8625F Type lll, PTFE impregnation is applied on aluminium
oxide layer according to the SAE-AMS-2482F, so that the
pores in the coating layer act as lubricant reservoirs, a self-
lubricating composite system is created throughout coating
thickness and PTFE film is formed on the top and reduce the
surface roughness and increase the wear resistance.

Figure 1. Schematic representation of

the composite structure formed by PTFE
impregnation after anodic oxidationt.

Performance Properties of Coating

Anodizing process improves the tribological properties of
aluminium alloys, while the impregnation process enhances
the tribological properties of anodic oxide layer formed
on aluminium alloy. According to the SAE-AMS-2842F
standard, the friction coefficient of a PTFE impregnated hard
anodized coating layer with a coating thickness of 51+13
pm should be a maximum of 0,15. In addition, according to
the results of the Taber® abrasive wear test to be performed
according to ASTM D4060, the wear rate for aluminium
alloys with a copper content of 2% and above should be
4 mg/1000 cycles, and for aluminium alloys with a copper
content of less than 2%, it should be 2 mg/1000 cycles. The
images of the relevant test are shared in Picture 1.

The PTFE impregnation process, which improves the
superior tribological properties of the hard anodized coating,
does not have any negative effects on the existing corrosion
resistance. Since the minimum 336-hours corrosion
resistance is not compromised within the scope of the salt
fog test applied according to the ASTM B117 standard,
the PTFE impregnation can be preferred as an alternative
to high-cost dry film lubricants. In addition to corrosion
resistance, chemical substance resistance also improves.

Ceramics are generally defined as materials with low thermal
conductivity. Thanks to the ceramic layer obtained after
the anodic oxidation, the high thermal conductivity values
of aluminium are reduced and prevented from thermal

https://www.tuyider.org



distortions. While thermal conductivity is 100-460 W/mK for
aluminium; 30-49 W/mK for aluminium oxidel'.

In addition, the material is also being developed in terms
of electrical resistance. The low electricity resistance of
aluminium (50-70 uQ.cm) is replaced by high insulation
(10"28uQ.cm)", Thanks to its improved properties, the
application areas of the PTFE impregnation process include
firearm parts, automotive parts, aviation components, high-
speed machine parts, gears, high voltage lines, electronic
components, medical equipment, optical parts, parts used
in food applications, etc. (Figure 2).

000

100-460 W/mK iken; alliminyum oksit 30-49 W/mK) sl
garplimalara ugramasi engellenmis olurt'®, Bunun yani sira,
elektriksel direng bakimindan da malzeme gelistirimektedir.
Aliminyumun sahip oldugu dusUk elektrik direnci (50-70
uQ.cm) vyerini yiksek vyaltkaniga birakmaktadir (1092
uQ.cm)™. Gelistirdigi 6zellikler sayesinde PTFE emprenye
prosesinin uygulama alanlar arasinda ategli silan pargalari,
otomotiv parcalarl, havacilik komponentleri, yuksek hizl
makine parcalari, digliler, yUksek gerilim hatlari, elektronik
komponentler, medikal ekipmanlar, optik parcalar, gida
uygulamalarinda kullanilan pargalar vb. yer almaktadir
(Resim 2).

Resim 1. AA 7075 aliminyum alasimi numuneler; a) kaplamasiz, b) sert eloksal kaplama Uzeri PTFE emprenye uygulanmis, c) sert eloksal Uzeri PTFE
emprenye sonrasi Taber® abrasif aginma testine tabii tutulmus.

Picture 1. AA 7075 aluminium alloy samples; (a) uncoated, (b) PTFE impregnated on hard anodized coating, and (c) PTFE impregnated on hard
anodized coating after being subjected to the Taber® abrasive wear test.

elo A NS

Picture 2. Hard anodized parts with PTFE impregnation.
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DORKEN

LIQUID
HIGHTECH

Fonksiyonel yiuizeyler

Ister otomaotiv sektdrindeki metaller icin korozyon korumas, ister rizgar enerjisi endistnsi, elektromobilite
veya demiryolu araglan, Mimkdn oldugunca sGrdirdletilir Grinlerle, her zaman uzun Smarld bir etkiyle.
Dorken'de bizi harekete gegiren sey budur, Biz buna uzmanhk divoruz,

Bilesen iglevsellifini koruyor ve teknik katma defijer varatiyoruz. Bunu su gekilde bagsanyoruz

Kigik, blylk ve/veya karmasik bilesenler igin ince katmanlar, sirdirilebilir ve kaynaklan koruyacak
sekilde. Peki biz tam olarak ne yapiyoruz? Zorluklan analiz eder, anlar ve gdzernz.

Cinko lamel sistemleri

A Baz katlar ve son katlardan olusur.

# DINENISO 10683 ve DIN EN 13858'e gire ginko/aliiminyum lamelli baz katlar

#A Bpmve dahaince tabakalar ile yiiksek katodik korozyon kerumasi

# Diigiik pisirme sicakliklarinda ¢apraz baglanma veya oda sicakhginda kiirlenme ‘?:zlii
# Uygulama siireci nedeniyle hidrojen gevreklesmesi yok BiLgi?
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DORKEN

Yuksek saglamlik sunan

DELTA-PROTEKT®
TC 502 GZ

Gumiis
Renkli
Hibrit

DELTA-PROTEKT® TC 502 GZ, metrik pargalarda kullanim amach gelistiriimis mikemmel
surtunme ozelliklerine sahip gimus renkli hibrit bir son kat boyadir.

# Cok sabit siirtiinme katsayilar

PFAS icermez
# Yiiksek proses stabilitesi
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Euro 7 ve Fren Sistemlerinden Beklentiler
Sanayi Bakanligi Teknik Komite Toplantisi

Expectations From Euro 7 And Braking Systems
Ministry Of Industry Technical Committee Meeting

Tuyider Bilim Danisma Kurulu Uyesi Dog. Dr. Ekrem Altuncu,
Sanayi ve Teknoloji Bakanligi Fren Sistemleri Komitesinde
aktif gbrev almaktadir. Her yil diizenlenen komite toplanti-
sinda (5 Arallk 2024-Ankara) Tuyider faaliyetleri, fren
disklerine yodnelik ylzey islem teknolojilerinde beklentiler ve
gelismeleri iceren bir sunum gerceklestirmistir. Toplantiya
Bakanlk yonetici ve uzmanlari, sektér temsilcileri, fren ve
alt sistemlerine yoénelik hizmet veren &zel sektdr temsilci
ve is adamlan katimistir. Sektor paydaslarinin sunumlari ve
oldukga verimli teknik tartismalar 1si§inda degerlendirilmis ve
rapor hazirlanmigtir.
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Euro 7 ydnetmeligi, karayolu tasitlarinin egzoz emisyonlarina
iliskin kurallarin yani sira lastik asinmasi ve fren partikdlt
emisyonlar gibi diger emisyon tdrlerine iligkin kurallar
da belirlemektedir. Euro 7, gelecekte fren disklerinin
asinmasinin ciddi sekilde sinirlandirimasini gerektirecek ve
fren balatalarina yonelik talep ve gereksinimler artacaktr.
Taslakta, ara¢ sinifina ve sUrUs tipine bagl olarak, fren
asinmasindan kaynaklanan partikil emisyonlarinin (PM10)
ara¢ basina kilometre basina 3-11 mg/km’i asmamasi
ongordliyor. Yeni kurallar aynca tlim araclar icin hem
kilometre hem de kullanim émrU agisindan daha siki kullanim
omru gerekliliklerini iceriyor. Bunun yaninda fren sistemlerinde
son gelismeler ve bir gok elektromekanik ve mekanik teknik
konu uzmanlarca ele alinmigtir.
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TUyider Science Advisory Board Member Assoc.Prof.
Dr. Ekrem Altuncu takes an active role in the He made a
presentation at the annual committee meeting (5 December
2024- Ankara), including TUyider, activities, expectations and
developments in surface treatment technologies on brake
discs. Ministry managers and experts, sector representatives,
private sector representatives and businessmen providing
services for brakes and subsystems attended the meeting.
It was evaluated and the report was prepared in the light
of the presentations of the sector stakeholders and very
productive technical discussions.

info@tuyider.org
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The Euro 7 regulation sets out the rules for road vehicle
exhaust emissions, as well as rules for other types of
emissions such as tire wear and brake particle emissions.
Euro 7 will require the wear of brake discs to be severely
limited in the future, and the demands and requirements for
brake pads will increase. The draft stipulates that particle
emissions (PM10) resulting from brake wear should not
exceed 3-11 mg/km per kilometer per vehicle, depending
on vehicle class and driving type. The new rules also include
stricter lifetime requirements for all vehicles, both in terms of
mileage and lifespan. In addition, the latest developments
in braking systems and many electromechanical and
mechanical technical issues were discussed by experts.

https://www.automotiveworld.com/articles/lowering-the-limit-euro-7-brake-emissions-update/#: ~:text=Eurc %207 %20
Wwill%20require%20that,vehicle%20class%20and %20drive%20type.

https://tmdfriction.com/en/media/euro-7-tmd-friction-pushes-boundaries-to-reduce-brake-emissions/

https://www.sae.org/news/2023/05/brakes-sustainability-dust-regulations
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TUYIDER: Sektoriimiizii Gelecege
Tasiyan Birliktelik ve Dayanigsma!

TUYIDER: Unity and Solidarity Driving
Our Industry into the Future!

Melda BAYCAN

TUYIDER Yénetim Kurulu Bagkani
President of the TUYIDER Board of Directors

Genel Kurulumuzun basaryla birlik-beraberlik ruhu iginde
gergeklesmis olmasindan dolayr tim Uyelerimizi gonulden
kutluyorum. Ayrica, dénem boyunca uyumlu bir galisma
sergileyen Yonetim Kurulu Uyelerine ve her asamada
yanimizda olan Sayin Emel Oyman’a fedakarca emeklerinden
6tlrG tesekkur ederim.

TUYIDER', yiizeyle ilgili cok farkli is kollarni bir araya getiren
genis kapsamli bir ¢ati olarak goériyoruz. Ylzey hazirlama,
yUzey temizligi, ylizey koruma, kaplama, boya iglemleri ile
bu slreclerde kullanilan ekipmanlar, hizmetler, kimyasallar,
tesis Ureticileri, cevre koruma ve atlk aritma sistemleri
dahil olmak Uzere ¢ok cesitli alanlan kapsayan bir yapiya
sahibiz. Bu durum, bir yandan zenginligimizi ifade ederken
ayni zamanda sorunlarimizin  gesitliligini de beraberinde
getiriyor. Bu nedenle, iliskilerimizi kurarken ve faaliyetlerimizi
planlarken her zaman ¢ok yonl distiinmek durumundayiz.

TUYIDER olarak, uluslararasi ylzey islem dernekleri,
meslek 6rgutleri, odalar, Universiteler ve kamu kuruluslari ile
iliskilerimizi gelistirmeye blyUk 6nem veriyoruz. Ziyaretlerimiz
ve toplantlanmiz  araciligiyla gucli  baglar  kurmayi
sUrdurlyoruz.

TUYIDER Yiizey Akademisi catisi altinda, farkll sehirlerde
sektor bulusmalar dizenleyerek, uzmanlarin ylzey islem
teknolojileri  konusundaki  bilgi  birikimini - paylasmalarini
sagliyor ve dernegimizi tanitiyoruz. Yeni dénemde, calisma
gruplarnni  gesitlendirerek  “etkin  Uye” saymizi artirmay!
hedefliyoruz. Ayrica, fabrika gezileri ve Uye toplantilaryla Uye
iletisimimizi guglendirmek ve dayanigsmamizi pekistirmek
oOnceliklerimiz arasinda yer aliyor.
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Geride biraktigimiz dénemde yogun emeklerle guzel igler
basardik. Galismalarin basladig pek cok konuda dntimuzdeki
dénem somut sonuglar alacagimizi umut ediyoruz. Onemle
Uzerinde durdugumuz Uye Katalogu calismamiz biyik
dlclide tamamlanmis olup, 2025 yilinda TUYIDER yayinlari
arasinda yer alacaktir. Bu katalogun dijital baglantisi web
sitemizde yayinlanarak Uyelerimize sektorde iletisim kolayligi
saglayacaktir.

TUYIDER Yayinlarindan Sayin Ekrem Altuncu’nun Akimsiz
Nikel Kaplamalar konusunda ikinci kitabinin da bir basvuru
ve egitim kitabi olarak 2025 in ilk aylarinda yayinlanmasi
planlanmustr.

Ayrica, yeni doénemde ylUzey islemin farkl bilesenlerini
kapsayan ve uluslararasi katlimla zenginlesecek bir Yuzey
islem Sempozyumu diizenlemek hedeflerimiz arasinda
bulunmaktadir.

Sektor tarihgesiyle ilgili 6n ¢alismalarmiz  baglatimis olup,
bu konuda kaynak, organizasyon sorunlarinin ¢dzllmesi
sonrasinda emek yogun bir strecin bizi bekledigini biliyoruz.
Bu goénulld caligmalara mumkin oldugunca ¢ok kisinin
katiimasi, basariya ulasmamizda bUylk bir etken olacaktir.
Bu sUregte bilgi, belge ve iletisim anlaminda tiim yUzey islem
camiasinin destegini bekliyoruz.

Daha giiclii ve daha etkin bir TUYIDER icin hep birlikte
elele, daha ileriye!

Sevgi ve Saygilarimla,

https://www.tuyider.org



| wholeheartedly congratulate all our members on the
successful completion of our General Assembly in the spirit
of unity and togetherness. | would also like to extend my
gratitude to the Board of Directors for their harmonious
efforts throughout the term and to Ms. Emel Oyman for her
dedicated contributions at every stage.

We perceive TUYIDER as a comprehensive platform uniting
various industries related to surfaces. Our organization
encompasses a wide range of areas, including surface
preparation, surface cleaning, surface protection, coating,
painting processes, and the equipment, services, chemicals,
facility manufacturers, environmental protection, and
waste treatment systems used in these processes. While
this diversity highlights our richness, it also brings along
a variety of challenges. Therefore, we always approach
our relationships and activities with a multidimensional
perspective.

As TUYIDER, we place great importance on developing
our relationships with international surface treatment
associations,  professional  organizations, chambers,
universities, and public institutions. Through Vvisits and
meetings, we continue to build strong ties.

Under the TUYIDER Surface Academy, we organize sectoral
meetings in various cities, enabling experts to share their
knowledge on surface treatment technologies while
promoting our association. In the upcoming term, we aim
to diversify our working groups and increase the number of
“active members.” Strengthening member communication
and enhancing solidarity through factory visits and member
meetings are also among our priorities.

info@tuyider.org

In the past term, we achieved remarkable results through
intensive efforts. We hope to see tangible outcomes in many
areas where groundwork has already begun. Our Member
Catalog project, which we have emphasized significantly,
is largely completed and will be included in TUYIDER’s
publications in 2025. The digital version of this catalog will
be published on our website, facilitating communication
within the sector for our members.

From TUYIDER Publications, Mr. Ekrem Altuncu’s second
book on Electroless Nickel Plating is planned for publication
as a reference and training book in the early months of 2025.

Additionally, one of our goals for the new term is to organize
a Surface Treatment Symposium, enriched by international
participation, covering various components of surface
treatment.

Preliminary studies on the history of the sector have
already begun. We recognize that resolving resource and
organizational challenges will lead us into an effort-intensive
process. Broad participation in these voluntary efforts will be
a key factor in achieving success. We look forward to the
support of the entire surface treatment community in terms
of knowledge, documentation, and communication.

Hand in hand, toward a stronger and more effective
TUYIDER, together we move forward!

With love and respect,
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TUYIDER Genel Kurulu: Sektor
Liderligine Dogru Kararli Adimlar

TUYIDER General Assembly:
Determined Steps Towards Sector Leadership

Kamil OZCIKMAK

2. Olagan Genel Kurul Divan Bagkani
2 Qrdinary General Assembly Chairman of the Board

Degerli TUYIDER Uyeleri ve Kiymetli Sektor Paydaslari,

BlyUk bir memnuniyetle belirtmek isterim ki dernegimizin
Olagan Genel Kurul toplantisini 7 Aralik 2024 tarihinde istanbul
Tuzla Kimyacilar Organize Sanayi Bolgesi Yonetim Binasi
toplanti salonunda, Uyelerimizin yodun katiimiyla basaryla
gergeklestirmis bulunuyoruz. Bu &nemli toplantida bir araya
gelerek gegmis dénemi degerlendirme, gelecek déneme iliskin
hedeflerimizi belileme ve dernegdimizin gelisimi igin ortak adimlar
atma firsat bulduk.

Toplantmiz, Yonetim Kurulumuz tarafindan 6zenle hazirlanmig
glndem gergevesinde baglamig, Divan Kurulu’nun secimiyle
resmi olarak agimistr. Devaminda, Yonetim Kurulu faaliyet
raporlari, butge planlamasi ve Denetim Kurulu raporlari detayl
bir sekilde sunulmus ve bu raporlar Gzerinde yapilan goérusmeler,
Uyelerimizin sagduyulu yaklagimiyla olgun bir tartisma ortaminda
tamamlanmistir. Bu stiregte, TUYIDER olarak geride biraktigimiz
dénemde planladigmiz  ve basaryla gerceklestirdigimiz
faaliyetlerin yani sira hentiz tamamlanamayan projelerimiz de
kapsamli bir sekilde ele alinmigtir.

Toplantida, gegmis donem faaliyetlerinin degerlendiriimesinin
ardindan, yeni déneme ydnelik stratejik hedefler ve projeler
Uzerinde fikir aligverisi yapilimistir. Bu kapsamda, sektorimuzdeki
guncel sorunlar ve bu sorunlara yonelik ¢éztm 6nerileri masaya
yatinimig, dernegimizin sektorel liderligini pekistirmek adina
alinmasi gereken adimlar tartisiimistir. Yonetim Kurulu, Denetim
Kurulu ve Disiplin Kurulu Gyelikleri icin yapilan secimlerle birlikte,
yeni ddénem igin Uyelik aidatlari gibi finansal duzenlemeler
de belirlenmistir. Ayrica, yeni Uye kabul slregleri ve Uyelikten
ayriimalar gibi konularda alinan kararlar Gyelere seffaf bir sekilde
sunulmustur.

Genel Kurulda, dernegimizin misyonunu daha ileri tagimak
adina oncelikli  hedeflerimizi belileme firsati  bulduk. Yeni
doénemde, sektdrel dayanismayi artiracak galisma gruplarinin
sayisini ve kapsamini genigletmeyi hedefliyoruz. Bu gruplar,
sektorumuzin gesitli alanlarindaki sorunlara odaklanacak ve
¢6zUm Onerileri Ureterek dernegimizin sektdr paydaslari icin
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bir rehber olmasini saglayacaktir. Uyelerimizin bu gruplara aktif
katilm gostermesi, yalnizca dernegimizin basansini degil, ayni
zamanda sektérimuzdn genel refahini da artiracaktr.

Ayrica, sektorimuzin profesyonel bilgi birikimini glglendirmek
adina egitm ve seminer programlarmizi gesitlendirme karari
aldik. TUYIDER olarak, yalnizca Uyelerimize degil, tim sektdre
deger katacak projelere dnculik etmeye devam edecegiz. Bu
dogrultuda, planlanan ylizey islem sempozyumu, sektdrel is
birliklerini artiracak ve uluslararasi katilimcilarla zenginleserek
blyUk bir bilgi paylasim platformu olusturacaktir.

Bu anlamli toplantiya katilarak goérts, oneri ve desteklerini
esirgemeyen tim Uyelerimize en icten tesekkUrlerimizi
sunariz. Uyelerimizin gosterdigi bu ilgi ve katki, dernegimizin
basarllarnni daha ileriye tasimak adina biyUk bir motivasyon
kaynagi olmustur. TUYIDER ailesinin her bir bireyinin, dernegin
sUrdUrdlebilirligine ve sektérimlzin glglenmesine  yaptigi
katkilar, bizim igin son derece kiymetlidir.

Yeni donemde, Uyelerimizin  sektdrel sorunlarin  ¢6zUmu
icin  olusturulan  calisma gruplarina daha aktif sekilde
katiimasini bekliyoruz. Bu katiim, yalnizca dernegimizin dedgil,
sektorimuzin de gelisimi icin blyUk 6énem tasimaktadir. Hep
birlikte olusturacagimiz sinerji, TUYIDER'i gok daha gucli ve
etkin bir yapiya kavusturacaktir.

2024 yilini geride birakirken, 2025 yilinin TUYIDER ve tim
Uyelerimiz igin saglik, mutluluk, basan ve bol kazangla dolu bir
yil olmasini temenni ediyorum. Gelecek yilin, yalnizca dernegimiz
icin degil, sektérimuizin tamami igin daha verimli ve umut dolu
bir dénem olacagina inaniyorum. Birlik ve dayanisma ruhuyla,
TUYIDER'in sektére olan katkilarini artirmaya ve daha giicli bir
organizasyon haline gelmeye kararlyiz.

Hep birlikte daha gui¢li bir TUYIDER icin, el ele daha ileriye!

Sevgi ve Saygilarimia,

https://www.tuyider.org



Dear TUYIDER Members and Esteemed Industry Stakeholders,

It is with great pleasure that | announce the successful completion
of our Ordinary General Assembly meeting, held on December 7,
2024, at the meeting hall of the Istanbul Tuzla Chemical Industrialists’
Organized Industrial Zone Administration Building. With the
enthusiastic participation of our members, this significant gathering
provided an opportunity to evaluate the past term, define our goals
for the future, and take collaborative steps toward the growth and
development of our association.

Our meeting commenced within the carefully prepared agenda
framework outlined by our Board of Directors and officially began
with the election of the Assembly Board. Subsequently, detailed
presentations of the Board of Directors’ activity reports, budget plans,
and the Audit Board’s reports were made. These presentations were
followed by constructive discussions, conducted in a mature and
respectful manner. During these sessions, we thoroughly reviewed
not only the successfully completed initiatives of TUYIDER but also
those projects that remain pending, reflecting on their outcomes and
potential improvements.

Following the evaluation of activities from the previous term, we
engaged in a meaningful exchange of ideas regarding strategic
objectives and projects for the upcoming term. This included a
comprehensive discussion on current industry challenges and
potential solutions, as well as deliberation on the necessary steps
to solidify our association’s leadership within the sector. The meeting
also involved the election of new members for the Board of Directors,
Audit Board, and Disciplinary Board, alongside discussions on
financial arrangements such as membership fees for the new term.
Decisions regarding new member admissions and terminations were
also transparently communicated to our members.

During the General Assembly, we had the opportunity to define key
priorities for advancing the mission of our association. For the new
term, we aim to expand both the scope and number of working
groups dedicated to fostering solidarity within the sector. These
groups will focus on addressing specific challenges in various areas
of the industry and developing actionable solutions to serve as a

info@tuyider.org

guide for all stakeholders. The active participation of our members
in these groups will not only enhance the success of our association
but also contribute to the overall welfare of the sector.

Additionally, we have decided to diversify our training and seminar
programs to further strengthen the professional expertise within
our industry. As TUYIDER, we remain committed to spearheading
initiatives that add value not only to our members but also to
the entire sector. In this context, the planned Surface Treatment
Symposium is poised to enhance industry collaboration while
serving as a robust platform for knowledge exchange, enriched by
international participants.

We extend our heartfelt thanks to all members who participated
in this meaningful gathering, sharing their insights, suggestions,
and support. The interest and contributions demonstrated by our
members during this meeting have been a significant source of
motivation for driving our association’s successes even further. Every
contribution made by the TUYIDER family toward the sustainability
of our association and the strengthening of our sector is immensely
valuable to us.

In the upcoming term, we anticipate greater involvement from our
members in the working groups established to address industry
challenges. This engagement is vital not only for the progress of our
association but also for the advancement of the entire sector. The
synergy we will create together will empower TUYIDER to become a
stronger and more effective organization.

As we bid farewell to 2024, | sincerely wish for 2025 to bring
health, happiness, success, and prosperity to TUYIDER and all
our members. | firmly believe that the coming year will be a more
productive and hopeful period, not only for our association but also
for our entire industry. With a spirit of unity and solidarity, we are
determined to enhance TUYIDER'’s contributions to the sector and
evolve into an even stronger organization.

Together, for a more powerful TUYIDER, onward and upward!

With Love and Respect,
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Sert Pvd Kaplamalar Semineri

Seminar: Physical Vapor Deposition
Hard Coatings On Mould Steels

WV vsTeeLS Primus=Coating

23 Ekim 2024 Tarihinde Eskisehir ESO tesislerinde V’Steels
ve Primus Coating yogun katiimli bir seminer organize
ettiler. GUndemlerinde endustriyel kalip celikleri ve dogru
celik secimi Dr. Aziz Hatman, Yunus Emre Dalkilig (Vsteels)
tarafindan, kaliplarda isil islemler ve termokimyasal ylzey
sertlestirme uygulamalari Belgin Mert (Vsteels) tarafindan
ve PVD sert kaplama prosesleri ve son trendler Sn. Olcay
Akbulut (Primus Coating) tarafindan ve Kaliplarda PVD
kaplamalara iyi 6rnekler Dr. Recep Tepe (Primus Coating)
tarafindan detayl bir sekilde ele alinmigtir.

Sayin Metin Bilgili ise uzun yillara dayanan plastik enjeksiyon
kaliplarinda tasarim ve uygulamalar kapsaminda tecrtibelerini
katiimcilar ile paylagmiglardir.

Seminere TUYIDER - Yizey Akademisi Bilim Danisma
Kurulunu temsilen katldim. Tum konusmacilara ve bu
basari organizasyonda emegi gecen herkese tesekkir eder
calismalarinda basarilar dilerim.

Takim / Kalip ¢elikleri, &zellikle metal isleme, plastik enjeksiyon,
HPDC ve talaglh imalat gibi zorlu endustriyel uygulamalarda
yaygin olarak kullanilan malzemelerdir. Bu celiklerin
performansini ve kullanim dmrind artirmak igin gesitli 1sil
islem ve ylizey kaplama yontemleri uygulanir. PVD (Physical
Vapor Deposition) kaplamalar, bu yontemler arasinda énemli
bir yere sahiptir. PVD kaplamalarin takim / kalip celikleri
Uzerindeki ©nemini su basliklar altinda inceleyebiliriz:

1. Asinma Direncini Artirma

Takim / kalip celikleri, kesici veya sekillendirici aletler olarak
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On October 23, 2024, V'Steels and Primus Coating
organized a seminar with intense participation at Eskisehir
ESO facilities. Industrial mold steels and correct steel
selection are on the agenda of Dr. Aziz Hatman, Yunus Emre
Dalkilic (V'steels), heat treatments and thermo chemical
surface hardening applications in molds by”Belgin Mert (V’
Steels)” and PVD hard coating processes and latest trends
by “Olcay Akbulut (Primus Coating) “ and Good examples
of PVD coatings in molds, It has been explained in detail by
“Recep Tepe”. Mr. “Metin Bilgili” shared his many years of
experience in the design and applications of plastic forming
molds.

| attended the seminar representing the hashtag
#SurfaceAcademy Science Advisory Board of TUYIDER
(Tum YUzey Islemler Dernegi) / TUYIDER (Turkey Surface
Treatments Association).

I would like to thank all the participants and everyone who
contributed to this successful organization and wish them
success.

Tool / mould steels are widely used materials, especially in
demanding industrial applications such as metalworking,
HPDC, plastic injection and machining. Various surface
coating and heat treatment methods are applied to increase
the performance and lifespan of these steels. PVD (Physical
Vapor Deposition) coatings have an important place among
these methods. We can examine the importance of PVD
coatings on tool steels under the following headings:

https://www.tuyider.org



1. Increasing Wear Resistance: Tool steels are subject to
constant friction and wear when used as cutting or shaping
tools / moulds. PVD coatings provide resistance to this wear
by creating a thin but very hard layer on the surface of the
tool. For example, coatings such as TiC (titanium carbide),
TiN (titanium nitride), AITIN (aluminum titanium nitride) greatly
increase wear resistance.

2. Providing Heat Resistance: During operations at high
speeds and on hard materials, a significant amount of heat
is generated in the cutting tools. PVD coatings create a
resistant barrier to this heat. This allows the tool to perform
for longer periods of time without deformation at high
temperatures. Coatings such as TiAIN, AITiN,CrAIN-X which
can remain stable especially under high temperatures, serve
this purpose.

3. Decrease in Friction Coefficient: Friction between the
tool /mould steel and the workpiece can cause overheating
and shortened tool life. PVD coatings minimize this interaction
because they have a low coefficient of friction. In this way,
a smoother cut is achieved and thermal damage that may
occur on the tool / mould during processing is minimized.

4. Extending Tool/mould Life: Coating technologies
increase the overall durability of tool / mould steel, allowing
it to be used for longer periods of time. The hardness, heat
resistance and low friction properties provided by PVD
coatings slow down the wear and deformation of the tool

info@tuyider.org

PrimuseCoating

understand...

Hlsten,..
deliver]

kullanildiklarinda surekli  sUrtinme ve asinmaya maruz
kalirlar. PVD kaplamalar, takimin / kallbin yUzeyinde ince
ama oldukga sert bir katman olusturarak bu aginmaya karsl
direnc saglar. Ornegin, TiC (titanyum karbir), TiN (titanyum
nitrar), AITIN (aliminyum titanyum nitrGr) gibi kaplamalar,
asinma direncini buyuk ol¢tde artirr.

2. Isiya Dayanikliik Saglama

YUksek hizlarda ve sert malzemeler Uzerinde yapilan iglemler
sirasinda kesici takimda &nemli miktarda isi olusur. PVD
kaplamalar, bu isiya dayanikli bir bariyer olusturur. Bu da
takimin, ylksek sicaklikta deformasyona ugramadan daha
uzun sire performans gdstermesine olanak tanir. Ozellikle
yUksek sicaklik altinda stabil kalabilen CrN (krom nitrr) veya
TiAIN gibi kaplamalar, bu amaca hizmet eder.

3. Sirtiinme Katsayisinin Azalmasi

Takim / kalip geligi ile is pargasi arasinda olusan sUrtinme,
asirn 1Isinma ve takim dmrindn kisalmasina neden olabilir.
PVD CrN kaplamalar, disik surtinme katsayisina sahip
olduklar icin bu etkilesimi minimize eder. Bu sayede daha
purlzstz bir kesim saglanir ve isleme sirasinda takimda /
kalipta olusabilecek termal hasarlar en aza indirilir.

4. Takim Omriiniin Uzatiimasi
Kaplama teknolojileri, takim / kalip celiginin genel dayanik-
liigini artirarak, daha uzun sdre kullaniimasina olanak tanir.

PVD kaplamalarin sagladigi sertlik, 1si direnci ve dusik
surtinme dzellikleri, takimin asinmasini ve deformasyonunu

45




Three strong brands

in the electroplating industry.

DESIGN AND
MANUFACTURE OF
METAL FINISHING
EQUIPMENT

N¥ EAGLE

Specializing in high-quality plating barrels,
cathode cables, and barrel systems
www.platingbarrels.com

&! ClEinternational

Design and manufacture of
metal finishing equipment
www.cieinternational.com

d Taranto

Design and manufacture of
metal finishing equipment
www.tarantogalvano.com

et Stuttgart
e June 4-6 2024
Booth No: Hall 1 H28

—y
|

WE WOuU

WE

'YOU AT OUR B

LY

LD BE

QoT



/ mould and extend its life. This provides significant cost
advantages for businesses.

5. Improving Processing Quality: PVD coated tools /
moulds leave a sharper and smoother surface on the
workpiece. This improves quality in processes that require
higher precision (for example, mold manufacturing or
precision engineering products).

As a result, PVD hard coatings are critical for maximizing
efficiency and economic benefit by increasing both
the performance and life of tool / mould steels. These
coatings have become indispensable in metalworking and
manufacturing industries in applications requiring high
precision and durability.

Hardness HV0.05 2800 2900
Thickness range 35-45um
600 DC 400 QC
perature
gold silver-reddish

Good wear protection, )
Properties ) o higher toughness and
multi-purpose

Multi-purpose coating for
Typical cold heading, forming of
applications

Stainless steel forming,

and plastic molding anti-galling feature.

Turnaround
2. ¥ o
time 3 days 3-5 days 3-5 days

REFERANSLAR | REFERENCES: https://primuscoating.com/demo/turkey/
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P
i nH_':ll phain)
- —

2.0-3.0um 4.0-6.0 ym

violet silver

Multipurpose coating when High heat
resistance and hardness,
lower friction are required excellent wear resistance

Medium to high strength
rolling, and drawing and  steels, trimming and piercing,
low to mid carbon steels high speed punching with press hardening, good for
abrasive material forming

yavaslatarak kullanm omrdnd uzatir. Bu da igletmeler icin
Onemli maliyet avantajlan saglar.

5. isleme Kalitesinin Artinlmasi: PVD kaplamall takimlar
/ kaliplar is pargasi Uzerinde daha keskin ve plrlzstz
bir ylzey birakir. Bu, daha yiksek hassasiyet gerektiren
islemlerde (6rnegin, kalip Uretimi veya hassas muhendislik
drdnleri) kaliteyi artinr.

Sonug olarak, PVD kaplamalar, takm / kalip celiklerinin
hem performansini hem de OmrinU artirarak verimliligi
ve ekonomik faydayr en Ust dizeye cikarmak igin kritik
bir éneme sahiptir. Bu kaplamalar, metal isleme ve imalat
enduUstrilerinde, yUksek hassasiyet ve dayanikliik gerektiren
uygulamalarda vazgecilmez hale gelmigtir.

HP - High Performance Line

Product name Prim Primus Primus Primus Primus Primus
HP TiN HP TiCN HP Form HP Cr(x)N HP AICIX HP Cast

2700 3200 3000
5.0-7.0 ym 3.0-5.0 pm 6.0-8.0 um
700 °C 900 °C 800 °C

Good hardness, anti galling,
low friction, high
resistance to chipping
and resistance cracking

For heavy loads, wear
and shear resistance

High heat resistance
and toughness

Deep drawing, die casting
and extrusion tools, warm
forming, stainless, HSLA
materials, rubber molds;
anti-galling feature

Excellent for die casting,
ultimate key for forming of
thicker steel sheets; helps

eliminating the galling of

mild steels and aluminum

Punching, piercing, deep
drawing, die casting core
pins, also forming high
strength thin steel sheets

3-5 days 3-5 days 3-5 days

https://volkansteels.com/hakkimizda-tr/
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Tiim Yiizey islemler Dernegi Bilim Danmisma Kurulu Uyesi
ve TOBB Universitesi Malzeme Bilimi ve Nanoteknoloji
Miihendisligi Boliimii Ogretim Uyesi Sayin Hatice Duran,
Profesor Doktor unvani almistir. Kendisini tebrik eder,

basarilarinin devamini dileriz.

Hatice Duran, a member of the Scientific Advisory Board of the
Surface Treatment Association and a faculty member at TOBB
University, Department of Materials Science and Nanotechnology
Engineering, has been awarded the title of Professor.

We congratulate her and wish her continued success.

Hatice Duran Yildiz Teknik Universitesi, Kimya Mihendisligi
Boluminden 1997 yilinda bolim ve fakllte birincisi olarak
mezun olmustur. Ayni yil Bogazici Universitesi Kimya
MUhendisligi bélumunde YUksek Lisans egitimine baglamis
ancak tez asamasinda iken Akron Universitesi, Polimer
MUhendisligi balimua doktora programina kabul aldigindan
tezini tamamlamadan aynimisti. 2001 ve 2002 yillarinda
Ustin basarill kadin 6grenci ddullerini kazanmigtir. 2004
yiinda Akron Universitesi'nden doktora (nvanini aldiktan
sonra Max-Planck Enstitist Polimer Arastirma Merkezi’ne
(Mainz) Marie Curie doktora sonrasi arastirmaci bursiyeri
olarak gitmistir. Max Planck Enstitist’nde bulundugu 7 yil
boyunca agirlikli olarak nanog&zenekli ylzeylerde polimerik
nanomalzemelerin  gelistirilmesi ve bunlann  biyosensor
uygulamalar Gzerine galismisti. Ocak 2011 yilindan beridir
TOBB Ekonomi ve Teknoloji Universitesinde dgretim Gyesi
olarak galismaktadi. 2012 yilindan itibaren de TOBB ETU,
Malzeme Bilimi ve Nanoteknoloji MUhendisligi boliminde
gbrevini strdirmektedir.

Akademik calisma konulan: Organik ince filmlerin yapisal
ve iglevsel Ozelliklerinin arastinimasi, sivi kristaller, nano
sikistirmanin  kristalizasyon Uzerindeki etkisi, fotokimya,
nanoakigkanlar,  nanotoksikoloji, optik  biyosensorler,
polimerlerin - dinamik davraniglarinin  incelenmesidir.  Dr.
Duran’nin 2021 yilina kadar 51 adet uluslararasi hakemli
dergilerde yayinlanmis arastirma makalesi, 6 tane kitap
pPoImU bulunmaktadir. Bunlarin disinda Amerikan Kimya
Birligi (American Chemical society) ve ingiliz Kraliyet Kimya
Dernegi‘nin (Royal Society of Chemistry) saygin dergilerinde
aktif olarak hakemlik yapmaktadir. 2013 yilindan beridir
Avrupa Birligi Arastrma YUrUtme Ajansinda (Research
Executive Agency -REA) uzman olarak gdrevler almaktadir.
TUm Yiizey Islemler Dernegi Bilim Danisma Kurulu Uyesidir.

info@tuyider.org

Hatice Duran graduated from VYildiz Technical University,
Department of Chemical Engineering in 1997 as the top
student of the department and faculty. In the same vyear,
she started his master’s degree in Chemical Engineering
at Bogazici University, but while she was at the thesis
stage, she left before completing his thesis because she
was accepted to the doctoral program of the Polymer
Engineering Department at Akron University. She won the
outstanding female student awards in 2001 and 2002. After
receiving her doctorate from the University of Akron in 2004,
she went to the Max-Planck Institute Polymer Research
Center (Mainz) as a Marie Curie postdoctoral fellow.
During his 7 years at the Max Planck Institute, she mainly
worked on the development of polymeric nanomaterials on
nanoporous surfaces and their biosensor applications. She
has been working as a faculty member at TOBB University
of Economics and Technology since January 2011. He
has been working at TOBB ETU, Materials Science and
Nanotechnology Engineering Department since 2012.

Academic study topics: Investigation of the structural and
functional properties of organic thin films, liquid crystals, the
effect of nanocompression on crystallization, photochemistry,
nanofluids, nanotoxicology, optical biosensors, examination
of the dynamic behavior of polymers. Dr. Duran has 51
research articles published in international peer-reviewed
journals and 6 book chapters until 2021. Apart from
these, he is an active referee in the prestigious journals
of the American Chemical Society and the Royal Society
of Chemistry. She has been working as an expert at the
European Union Research Executive Agency (REA) since
2013. She is a Member of the Science Advisory Board of
the Surface Treatments Association of Tirkiye (TUYIDER).
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Tiim Yiizey islemler Dernedi (TUYIDER) olarak, Yeditepe
Universitesi’nde ECS (Elektrokimya Toplulugu) ve
Malzeme Bilimi ile Nanoteknoloji Bolimu
Ogrencileriyle Bir Araya Geldik.

Surface Treatments Association (TUYIDER) Meet With Students
of ECS (Electrochemistry Society), Materials Science and
Nanotechnology Department At Yeditepe University

Etkinlik programinda ylizey muhendisligi ve ylzey islem
uygulamalarindan konustuk, elektro kaplama tesisleri ve
ekipmanlarindan, kaplama kalite kontroll ve kalinlik élgim
yobntemlerinden, cesitli endustriyel kaplama uygulamalardan
konustuk.

Oncelikle ECS 8grenci kuliibiine, Malzeme Bilimi ve Nano
Teknoloji BoIUmU Bagkani Sayin Prof Dr Taner Akbay’a,
Yeditepe Universitesi Teknoloji Transfer Ofisi “YUTTO”
MUdUr( Sayin Dog Dr Ahmet Turan’a, Ogretim Uyesi Hatice
Klbra Akben’ e ve etkinlige katlim tim degerli dgrencilere
tesekkur ederiz.

20 KASIM 2024 - YEDITEPE UNIVERSITESI - ISTANBUL

Malzeme Bilimi ve Nanoteknoloji Miihendisligi Bolimii
Elektrokimya Toplulugu Yeditepe Ogrenci Temsilciligi
(ECS Yeditepe Student Chapter)

TUM YUZEY iSLEMLERI DERNEGI - TUYiDER
Universite Ziyaretleri
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In the event program, we talked about surface engineering
and surface treatment applications, electroplating facilities
and equipment, coating quality control and thickness
measurement methods, and various industrial coating
applications.

First of all, | would like to thank the ECS student club, the
Head of Materials Science and Nano Technology Department
Prof. Dr. Taner Akbay, Yeditepe University Technology
Transfer Office “YUTTO” Director Associate Professor Dr.
Ahmet Turan, Faculty Member Hatice Kibra Akben and all
the valuable students who participated in the event.

ETKINLIK PLANI
Yeditepe Universitesi Teknoloji Transfer Ofisi Etkinlik Gadin

10:50 Agcllis / Kayit
11:00 - 11:40 Yizey MiUhendisligi & Galvanoteknik Prosesler
Sayin Dog. Dr, Ekrem Altuncu ( YUzey Akademisi)

Soru- Cevap

12:00 - 13:00 Oglen Yemegi - Yeditepe Universitesi Sosyal Tesisleri
13:00 - 13:45 Kaplama Tesisleri ve Uygulamalar - Sayin Melda Baycan (Baskan)
13:45 - 14:15 Kaplamalarin Kalite Kontrolii ve Kalinlik Olctim Teknikleri

Sayin T. Ali Selen

Soru- Cevap

14.15 - 14.30 TUYIDER Tanitimi - Sayin T. Ali Selen (G. Sekreter)- Kisa Sinav
14:30 Kapanis / Hatira Fotografi

https://www.tuyider.org
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Som Gumusten,

Kaplamal Gumus Takimlara:
Holmes & Edwards Markasi ile

From Sterling Silver to Plated Silver Sets:
With Holmes & Edwards Brand

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

Som gimts, 6zellikle kral sofralarinda ve ylksek statiye
sahip kisilerin/ailelerin ziyafetlerinde tarih boyunca prestij
ve zenginlik simgesi olmustur. GUmUs, hem estetik acidan
hem de fonksiyonel Ozellikleriyle asaletin, zarafetin ve guc
gdsterisinin bir pargasi olarak dne ¢ikmaktadir. Som gimus
esyalar, 6zellikle kraliyet sofralarinda ev sahibinin stattistinti ve
servetini sergilemenin dnemli bir yoluydu. GimUsten yapilan
catal-bicak takimlari, tabaklar, kadehler ve surahiler yalnizca
krallar ve aristokrat siniflar tarafindan kullanilabiliyordu.
GUmUsin yUksek maliyeti, sadece seckinlerin erigsimine
acik hale getiriyordu. Gdmdus, ayni zamanda kaliciigi ve
dayanikliigiyla uzun vadeli bir yatinm olarak da gértltyordu.

GUmuUs, antibakteriyel &zellikleriyle bilinir ve bu nedenle
yemek servisi icin ideal bir materyaldir. Orta Cagd’'dan
itibaren gimus kaplarin tercin edilmesinin bir sebebi de
bu hijyenik 06zelligiydi. Gimis kaplarda yemek yemek,
saglk ve saflgin 6énemsendigini gostermektedir. Kraliyet
sofralarinda gimus esyalar, yemegin guvenligi ve kalitesine
olan vurguyu da artiryordu. Som gimusten yapilan esyalar,
doénemin en yetenekli zanaatkarlari tarafindan detayli ve g6z
alici desenlerle suslenirdi. Bu, sadece zenginligi degil, ayni
zamanda sanata olan bagliigi da sergilerdi. Barok, Rokoko
ve Art Nouveau gibi sanat akimlarna uygun tasarmlar,
gumus esyalar Uzerinde uygulanirdl. Kraliyet sofralarinda
kullanilan bu esyalar, hem dekoratif hem de islevsel bir sanat
eseri olarak kabul edilirdi.
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Sterling silver has been a symbol of prestige and wealth
throughout history, especially at kings’ tables and banquets
of high-status people/families. Silver stands out as a part
of nobility, elegance and power, with both its aesthetic and
functional features. Sterling silverware was an important way
of displaying the status and wealth of the host, especially at
royal tables.Cutlery, plates, goblets and jugs made of silver
could only be used by kings and the aristocratic classes.
The high cost of silver made it accessible only to the elite.
Silver was also seen as a long-term investment due to its
permanence and durability.

Silver is known for its antibacterial properties, making it
an ideal material for food service. One of the reasons why
silver vessels were preferred since the Middle Ages was this
hygienic feature. Eating from silver utensils shows that health
and purity are important. Silverware on royal tables also
increased the emphasis on the safety and quality of food.
[tems made of sterling silver were decorated with detailed
and eye-catching patterns by the most skilled craftsmen
of the period. This would showcase not only wealth but
also devotion to art. Designs suitable for art movements
such as Baroque, Rococo and Art Nouveau were applied
on silverware. These items, used on royal tables, were
considered both decorative and functional works of art.

Silver also had symbolic meanings. Sterling silver, used

https://www.tuyider.org



on royal tables, was also a representation of tradition and
heritage. Some silverware was passed down through
generations and became symbols of family ties. The use
of sterling silver in private ceremonies, weddings and state
dinners had a ritualistic meaning. Silver added a spiritual
atmosphere to royal tables with its symbolic meanings such
as moonlight and purity.

Today, sterling silver is still considered
a symbol of luxury and elegance,
preserving its historical meaning. The
use of sterling silver flatware at special
events or formal dinners expresses
both adherence to tradition and the
pursuit of prestige.Additionally, antique
silver collections remind us of the
magnificence of royal tables.

When electric current is passed through
the silver nitrate solution, electrolysis
occurs and the silver is deposited as a
thin film on the surface of the spoon.
The spoon is plated with silver and
starts to look like a real silver spoon.
Plated silver has begun to be used
frequently in tableware (spoons) and
hollow plates (tableware such as bowls

info@tuyider.org

Gumis sembolik anlamlara da sahipti. Kraliyet sofralarinda
kullanilan som gtimus, ayni zamanda geleneklerin ve mirasin
bir temsilcisiydi. Bazi gimus takimlar nesiller boyunca
aktanlr ve aile baglarnin simgesi haline gelirdi. Ozel
térenlerde, dugunlerde ve devlet yemeklerinde som gimis
kullaniminin ritdelistik bir anlami vardi. GUmus, ay 1131 ve
saflik gibi sembolik anlamlariyla kraliyet masalarina ruhani bir
hava katiyordu.

GUndmlzde som gumus, tarihsel
anlamini koruyarak hala Itks ve zarafetin
bir simgesi olarak kabul edilr. Ozel
davetlerde veya resmi yemeklerde som
glmis sofra takmlarinin  kullanimi,
hem geleneklere bagliig hem de prestij
arayigini ifade eder. Ayrica antika gimus
koleksiyonlari, kraliyet sofralarinin
ihtisamini hatirlatir.

Elektrik akimi gimus nitrat ¢dzeltisinden
gecirildiginde  elektroliz  gerceklesir
ve gumus, kasigin ylzeyinde ince
bir film halinde biriktirilir. ~ Kasik
glmusle kaplanmistir ve gercek bir
gimis kasik gibi gdrinmeye bagslar.
Kaplama gumdus, sofra takimlarinda
(kasiklarda) ve ici bos tabaklarda
(kase, cezve gibi sofra takimlarinda)
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siklikla kullanilmaya baslamistir.  Kaplamali gimdus, 18.
ve 19. yUzylda hem maliyetleri disirmek hem de gumus
egyalarin daha erigilebilir hale gelmesini saglamak amaciyla
gelistirilen  bir ¢dzim olmustur. Yaklagk 1840’lardan
beri elektro kaplama adi verilen bir islem ginumuzde de
yaygin olarak kullaniimaktadir. 1840’lardan sonra elektro
kaplama proseslerinin gelisimi gimus kaplamalarin yerini
saglamlastirmis ve yayginlastirmistir.

ilk gimiis kaplama yéntemi, ingiltere’nin Sheffield kentinde
gelistirimisti. Bu ydntemde, ince bir glimis tabaka
bakir ylzey Uzerine mekanik olarak birlestirilir. Sheffield
Plate, som gumus gérinimuinu ve dayanikliigini daha
uygun maliyetlerle  sunabilmistir. 1840’larda  elektrolitik
kaplama (electroplating) teknolojisinin gelistirilmesi, glimus
kaplamada devrim yaratmistir. Bu teknikte, elektrik akimi
kullanilarak ince bir gimus tabaka, bakir veya piring gibi
ucuz bir metal Uzerine kaplanir. Elektrokaplama yéntemi,
maliyetleri daha da dusurerek genis bir tliketici kitlesine hitap
etmistir. Kaplamali gimds, daha distk gelir grubundaki
ailelerin de gimus goérinUmlU sofra takimlan ve dekoratif
Urdnler kullanabilmesini saglamistir. Bu Grinler, orta sinifin
yUkselisiyle birlikte “ulagilabilir 1Uks” anlayisinin bir parcasi
haline gelmistir.

Kaplamali Gimuisiin Som Gimuse Gdére Avantajlan

Maliyet: Kaplamali gimuUs, som gimuUse kiyasla gok daha
ucuzdur, bu nedenle genis bir pazar segmentine hitap
etmistir.

Estetik ve Fonksiyonellik: ince gimis kaplama, som
gumuUstn parlakligina ve estetigine sahip Urdnler Gretmeyi
mumkdn kilmigtir.

Yenilikgci Tasarimlar: Kaplamall Urdnlerin daha dusuk
maliyetli olmasli, tasanmcilann daha fazla cesitlilikte ve
yenilikgi modeller Uretmesine olanak saglamigtir.

Som gumuUsten kaplamall gimuUse gegis, toplumun
ihtiyaclarna ve ekonomik kosullara uygun bir déntsim
olmustur. GUmus kaplama teknolojilerinin - gelistiriimesi,
gumus Urtnlerin hem estetik degerlerini korumasini hem de
¢ok daha genis bir kitleye ulasmasini saglamistir. Bu gegis,
zanaatkarlk ve teknoloji agisindan da &nemli bir déndm
noktasidrr.

Bu slUrece damgasini  vuran
6nemli  bir markalardan bir
tanesinden bahsetmek istiyorum
adi Holmes & Edwards. Holmes

and coffee pots). Plated silver was a solution developed
in the 18th and 19th centuries to both reduce costs and
make silverware more accessible. Since about the 1840s,
a process called electroplating has been widely used today.
The development of electroplating processes after the
1840s strengthened the place of silver coatings and made
them widespread.

The first silver plating method was developed in Sheffield,
England. In this method, a thin silver layer is mechanically
bonded onto the copper surface. Sheffield Plate has been
able to offer the look and durability of sterling silver at a
more affordable cost. The development of electroplating
technology in the 1840s revolutionized silver plating. In this
technique, a thin layer of silver is plated on an inexpensive
metal such as copper or brass using electric current. The
electroplating method has appealed to a wide range of
consumers by further reducing costs. Plated silver has
enabled families in lower income groups to use silver-looking
tableware and decorative products. These products have
become a part of the concept of “accessible luxury” with the
rise of the middle class.

Advantages of Plated Silver over Sterling Silver

Cost: Plated silver is much cheaper than sterling silver, so it
has appealed to a wide market segment.

Aesthetics and Functionality: Thin silver plating has made
it possible to produce products with the shine and aesthetics
of sterling silver.

Innovative Designs: The lower cost of coated products has
enabled designers to produce more diverse and innovative
models.

The transition from sterling silver to plated silver was a
transformation appropriate to the needs of society and
economic conditions. The development of silver plating
technologies has enabled silver products to both preserve
their aesthetic value and reach a much wider audience.
This transition is also an important turning point in terms of
craftsmanship and technology.

& Edwards, kaliteli gumus
kaplama ve guimus esyalanyla
taninan bir Amerikan markasidrr.
Marka, Ozellikle estetik acidan
zarif ve dayanikll sofra takimlar
ve diger dekoratif gumis
UrUnleriyle  gecmiste  oldugu
kadar bugtn de dikkatleri halen
Uzerine cekmektedir.
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is Holmes & Edwards. Holmes &
Edwards is an American brand
known for its quality silverware
and silverplated sets. The brand
still attracts attention today as it
did in the past, especially with
its aesthetically elegant and
durable tableware and other
decorative silver products.

\ e | would like to talk about one of

the important brands that left its

# f mark on this process, its name
i
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The roots of the firm Holmes & Edwards trace back to Rogers
& Birittin Silver Co., founded in January 1880. Edwin Brittin,
one of the founders of Rogers & Brittin, died suddenly in
early 1881. C.E.L. Holmes and George Edwards purchase
Rogers. In 1882, The Holmes & Edwards Silver Company
was founded in Bridgeport. Their first business was the
production of low-priced plated tableware using their own
molds or molds from other manufacturers.

The qualitative leap in Holmes & Edwards production was
brought about by the purchase of patents by Wiliam A
Warner of Syracuse for the technique of inserting blocks of
sterling silver into the wear points on the backs of spoons
and forks before plating them. The main subject of the
patent is that a recess is made in plated tableware, at the
support points or in the most worn areas, and this recess
is filled with pure or coin silver or other metals during the
production process. Patents obtained after Warner began
working for Holmes & Edwards (on December 9, 1884
and March 2, 1886) earned the firm a gold medal at the
Columbian Exposition in 1893 and a prominent place in the
silver plating industry.

Holmes & Edwards Highlights:

Innovative Production Techniques: The company has
increased both the durability and shine of its products
by adopting an innovative approach in silver plating
technologies. Thanks to this, its products

have become popular among middle-class and upper-class
buyers.

Visual Designs: Holmes & Edwards created detailed and
elegant patterns inspired by the popular art and design
movements of the period (such as Art Deco and Victorian).
These designs were in great demand among homeowners
and collectors, especially in the early 20th century.

International Reputation: The brand became very popular
in the 19th and 20th centuries, especially in the USA and
Europe, and reached a wide customer base.

After being taken over by the International Silver Company
in 1898, Holmes & Edwards’ factory continued to operate
in Bridgeport until moving to Meriden in 1931. This merger
allowed the brand to increase its production capacity and
gain a wider sphere of influence in the international market.
However, Holmes & Edwards’ name and design aesthetic
were retained, although it remained a subsidiary brand
under the International Silver Company.

Holmes & Edwards products today attract great attention
from antique dealers and collectors. In vintage and antique
markets, tableware and decorative items, especially those
with certain patterns, can fetch very high prices. The brand
continues to be remembered as an important name in the

info@tuyider.org

Holmes & Edwards firmasinin kokleri, 1880 vyilinin Ocak
ayinda kurulan Rogers & Brittin Silver Co.’ya kadar uzaniyor.
Rogers & Brittin’in kurucularindan Edwin Brittin, 1881’in
baglarinda aniden 6lmustdr. C.E.L. Holmes ve George
Edwards, Rogers’ satin alirlar. 1882 yilinda Bridgeport'ta
The Holmes & Edwards Silver Company kuruimustur.
ilk isleri, kendi kaliplarini veya diger Ureticilerin kaliplarini
kullanarak dusUk fiyatl kaplamall sofra takimlarinin Gretilmesi
isi olmustur.

Holmes & Edwards Uretimindeki niteliksel sigrama,
Syracuse’lu William A. Warner tarafindan kasik ve gatallarin
arka tarafindaki asinma noktalarina kaplamadan 6nce
som gumus bloklarin yerlestirimesi teknigi icin elde edilen
patentlerinin  satin alnmasiyla gergceklesmistir. Patentin
baglica konusu kaplamali sofra takimlarinda, dayanma
noktalarinda veya en fazla asinan yerlerde bir girinti aglilir ve
bu girinti, Uretim sirecinde saf veya madeni para gumusu
veya diger metallerle dolduruimasidir.  Warner, Holmes
& Edwards icin ¢alismaya bagladiktan sonra elde edilen
patentler (9 Aralik 1884 ve 2 Mart 1886 tarihlerinde), firmaya
1893’teki Columbian Exposition’da altin madalya ve gimus
kaplama endustrisinde dnemli bir yer kazandirmistir.

Holmes & Edwards’in One Gikan Ozellikleri:

inovatif Uretim Teknikleri: Sirket, giimis kaplama
teknolojilerinde  yenilikgi  bir  yaklasim  benimseyerek
Urtnlerinde hem dayanikliigi hem de parlakligr artirmigtir. Bu
sayede, Urlnleri orta sinif ve Ust sinif alicilar arasinda popdler
hale gelmistir.

Gorsel Tasarnimlar: Holmes & Edwards, dénemin popdler
sanat ve tasarm akimlarindan (Art Deco ve Victorian gibi)
ilham alarak detayli ve zarif desenler yaratmistir. Bu tasarimlar,
Ozellikle 20. yUzyil baglarinda ev sahipleri ve koleksiyoncular
arasinda bUyUk talep gérmustr.

Uluslararasi Un: Marka, 19. ve 20. yiizyllda ézellikle ABD’de
ve Avrupa’da gok populer olmus ve genis bir musteri kitlesine
ulasmistrr.

Holmes & Edwards’in fabrikasi 1898 yilinda International
Silver Company tarafindan devralindiktan sonra 1931 yilinda
Meriden’e tasinana kadar Bridgeport’ta faaliyet gdstermeye
devam etmistir. Bu birlesme, markanin Gretim kapasitesini
artirmasina ve uluslararasi pazarda daha genis bir etki alani
kazanmasina olanak tanimistir. Ancak, International Silver
Company’nin altinda bir yan marka olarak kalmasina ragmen,
Holmes & Edwards’in ismi ve tasarim estetigi korunmustur.

Holmes & Edwards Urlnleri ginimizde antikacillar ve
koleksiyoncular tarafindan buyuk ilgi gérmektedir. Vintage
ve antika pazarlarinda, 6zellikle belirli desenlere sahip
sofra takimlar ve dekoratif egyalar ¢ok yiksek fiyatlara
alici bulabilmektedir. Marka, Amerikan gimus kaplama
Urdnlerinin tarinindeki dnemli bir isim olarak halen anilimaya
devam etmektedir.

1956 vyilinda “SILVER INLAID” markasi “HOLMES &
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EDWARDS DEEPSILVER”, 1960yilindaise “INTERNATIONAL
DEEPSILVER” olarak degistirilmistir.

Silver Inlaid Nedir?

e Silver Inlaid, catal-bicak gibi sofra esyalarnnin genellikle
paslanmaz celk ya da nikel bazli malzemeden Uretilen
temel yapisina, som glmdus parcalarinin dekoratif bir sekilde
yerlestirilmesi islemidir.

e Bu yontem, Urlnlere gimuasUn zarafetini ve parlakligini
kazandinrken, tamamen som gUmusten yapilan esyalara
kiyasla daha uygun maliyetli bir c6zim sunar.

e “SILVER INLAID” ibaresi, Urtnlerin kalitesini vurgulamak igin
ambalajlarda ve reklam kampanyalarinda éne ¢ikarimistir.

1956 vyilinda “SILVER INLAID” markasi “HOLMES &
EDWARDS DEEPSILVER” olarak degistirildi ve 1960 yilinda
“INTERNATIONAL DEEPSILVER” adini ald!.

Gumis kakma Uretimi 1972’de durduruldu ve daha sonra
Wallace International Silversmiths Inc. tarafindan pazarlandi.
1970’lerde iscilik ve malzeme maliyetlerinin artmasi, gimus
kakma gibi is¢ilik yodun udretim yontemlerini daha az
ekonomik hale getirmistir. Ayni ddnemde, daha uygun fiyath

Sterling Silver Inlaid .

history of American silver plated products.
What is Silver Inlaid?

e Silver Inlaid is the process of decoratively placing sterling
silver pieces into the basic structure of tableware such as
cutlery, which is usually made of stainless steel or nickel-
based material.

e While this method gives the products the elegance
and shine of silver, it offers a more cost-effective solution
compared to items made entirely of sterling silver.

e The phrase “SILVER INLAID” is featured on packaging
and advertising campaigns to emphasize the quality of the
products.

Production of silver inlay ceased in 1972 and was later
marketed by Wallace International Silversmiths Inc.
Increasing labor and material costs in the 1970s made
labor-intensive production methods such as silver inlay
less economical. During the same period, more affordable
stainless steel flatware and alternative materials became
popular. Changes have occurred in consumer preferences
and the demand for silverware in daily use has decreased

SPOONS AND FORKS

Are for EVERY-DAY
HOUSEHOLD USE,

plated entire,

PAT'D. DEC.9,1884,
& MAR.2,I886.

paslanmaz celik sofra takimlan ve alternatif malzemeler
populerlesmistir. TUketici tercihlerinde degisiklikler meydana
gelmis ve gumus esyalarin bakim gerekliligi nedeniyle gunlik
kullanmda talep azalmisti. Daha az bakim gerektiren
ve modern tasarimlara sahip drinlere yonelim artmistr.
International Silver Company, 20. ylzyilin sonlarina dogru
daha genis bir pazar segmentine hitap edebilmek icin farkli
markalar ve Uretim suregleri Uzerinde yogunlagmaya karar
vermistir.

International Silver Company’nin  Holmes & Edwards
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Pieces of silver are inlaid in the back of the bowl and handle, then the article is

No possibility of worn spots at these points. Guaranteed in family use for 25 years.
See that each article is stamped on back of handle, “E STERL]‘LG lNLMDyIﬁ*:P

Not to be confused with sectional
plated goods which are stamped “ XIV "
or * XIL"

SEND FOR NEW FOLDER.
Ask your Jeweler for INLAID Spoons and Forks.

MADE ONLY BY
The Holmes & Edwards Silver Co.,
Box 810, Bridgeport, Conn.

due to the maintenance requirement. The trend towards
products that require less maintenance and have modern
designs has increased. Towards the end of the 20th century,
International Silver Company decided to focus on different
brands and production processes in order to appeal to a
wider market segment.

Some of the designs and naming rights to International

Silver Company’s brands, such as Holmes & Edwards, were
later acquired by Wallace International Silversmiths Inc.

https://www.tuyider.org



Wallace has worked to continue the legacy of prestigious
brands such as Holmes & Edwards and market the designs
of these brands as collections or reproductions. Wallace
has attracted attention especially with its collections that
preserve nostalgic designs and antique style.

Trademarks used by Holmes & Edwards: STRATFORD
SILVER CO, ORIENTAL MEXICAN CRAIG, MEXICAN
SILVER, HESCO, VIAnde, AZTEC COIN METAL. These
trademarks used by Holmes & Edwards were developed
to represent different product lines, designs or types of
materials and are featured as part of the brand’s marketing
strategies. These brands were chosen to emphasize certain
themes, style trends or production techniques. It consists
of aesthetic designs and affordable products for the middle
class. Stratford Silver Co. aimed to appeal to a wide range
of consumers by offering more accessible silver-plated
products.

MEXICAN CRAIG, MEXICAN SILVER brands were born in
order to appeal to collection enthusiasts and consumers who
care about decoration by offering tableware and decorative
products enriched with cultural themes. The HESCO brand
represents products designed for commercial kitchens or
industrial applications that require more durable materials.
VIANDE represents
high quality and elegant
dinnerware. This name
aims to appeal to more
sophisticated consumers
by emphasizing quality
and elegance in table
culture.  Aztec  Coin
Metal is a brand used for
designs inspired by Aztec
culture and products
produced with metal
craftsmanship.

These brands reflect
Holmes & Edwards’ effort
to appeal to different
market segments and consumer tastes. Each trademark
focuses on a specific theme, material quality or design
aesthetic, allowing the brand to create a broad product
portfolio. These products have both aesthetic and historical
value for collectors today.

HOLMNES ¢
Similbing Berr fhan iy

gibi markalarinin bazi tasarimlarn ve isim haklar, daha
sonra Wallace International Silversmiths Inc. tarafindan
devralnmigtir. Wallace, Holmes & Edwards gibi prestijli
markalarin - mirasini  strdUrebilmek ve bu markalarin
tasanmlarini  koleksiyon ya da yeniden Uretim olarak
pazarlamak igin calismisti.  Wallace, &zellikle nostaljik
tasanmlar ve antika tarzini koruyan koleksiyonlariyla dikkat
cekmistir.

Holmes & Edwards tarafindan kullanilan ticari markalar:
STRATFORD SILVER CO, ORIENTAL MEXICAN CRAIG,
MEXICAN SILVER, HESCO, VIAnde, AZTEC COIN METAL.
Holmes & Edwards tarafindan kullanilan bu ticari markalar,
farkll Grin gruplarini, tasarimlari veya malzeme turlerini temsil
etmek icin gelistirimis ve markanin pazarlama stratejilerinin
bir pargasi olarak dne gikmigtir. Bu markalar, belirli temalari,
stil yénelimlerini ya da Uretim tekniklerini vurgulamak igin
tercih edilmistir. Orta sinifa yonelik, estetik tasanmlar ve
uygun fiyath Urdnlerden olusur. Stratford Silver Co., daha
erisilebilir gumus kaplama Urtnler sunarak genis bir tiketici
kitlesine hitap etmeyi amagclamigtir.

KdltUrel temalarla zenginlestiriimis sofra takimlar ve dekoratif
UrUnler sunarak, koleksiyon meraklilari ve dekorasyona
Onem veren tlUketicilere hitap etmek amaciyla MEXICAN
CRAIG, MEXICAN SILVER markalar dogmustur. HESCO
markasi ticari mutfaklar veya daha dayanikl malzemeler
gerektiren endustriyel uygulamalar igin tasarlanmig Grtnleri
temsil etmektedir. VIANDE yUksek kaliteli ve zarif yemek
servis takimlarini temsil eder. Bu isim, sofra kultdriinde kalite
ve siklik vurgusu yaparak daha sofistike tiketicilere hitap
etmeyi amagclamistir. Aztec Coin Metal, Aztek kulttrinden
ilham alan tasarimlar ve metal isciligi ile Uretiimis Urdnler igin
kullanilan bir markadir.

TCEH A WOMAN TO TELL LS WHA

Al

Bu markalar, Holmes &
pazar
segmentlerine ve tlketici
zevklerine hitap etme
¢abasiniyansitir. Her ticari
marka, belirli bir temaya,
malzeme kalitesine ya
da tasarm estetigine
odaklanarak, markanin
genis bir drdn portféyu
olusturmasini saglamistir.
Bu Grlnler ginimuzde
koleksiyoncular icin hem
4::\;-:.:;:- e estetik hem de tarihsel
~ agidan deger
tagimaktadir.

i Edwards'in farkli
REALLY 1=

23

REFERANSLAR | REFERENCES

https://www.silvercollection.it/HOLMESANDEDWARDS.html
https://www.artdesigncafe.com/holmes-and-edwards-silver-company-bridgeport-ct
https://queenofsienna.wordpress.com/2014/07/08/the-holmes-edwards-silver-company/
https://whitewaterantiques.com/romance-by-holmes-edwards-1952/
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SILISLEME:

Demir ve gelik parcalarin Si ile emprenye edildigi
bir islem olup, korozyona, asinmaya ve isiya karsi
yuzey direncini arttirmak i¢in uygulanmaktadir.

SILICONIZING:

Process in which iron and steel parts are
impregnated with silicon for improving the surface
resistance to corrosion, heat and wear.

SHERADIZING:

Demirli metaller Gizerinde paslanmaya karsi dayanikli
bir ylizey olusturmak icin ¢inko tozunun kullanildigi
isll islemdir.

SHERADIZING:

Heat treatment process in which zinc dust is used
for producing a rust proof surface on ferrous metals.

KALAYLAMA:

Korozyona karsi koruma veya lehimlemeye 6n
hazirlik olarak bagka bir metalin ylzeyine bir kalay
tabakasinin uygulanmasi.

TINNING:

Application of a layer of tin to the surface of another
metal, either as a protection against corrosion or as
a preliminary to soldering.

ASINDIRICI AKISLA iSLEME (AFM):

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

ABRASIVE FLOW MACHINING (AFM)

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

https://www.tuyider.org



NEGRADIZASYON:

Celik veya demir Uzerinde ferrosoferrik oksit
yuizeyinin Uretildigi pas énleme islemidir.

NEGRADIZING:

Rust proofing process in which a ferrosoferric oxide
surface is produced on steel or iron.

ASITLE TEMIiZLEME:

Tum oksit, tufal veya ylizeyde kiri gidermek iginis
parcalarinin asit ¢ozeltisiyle yapilan bir iglemdir.
Genellikle yuzeyi temizlemek ve parlatmak igin
yapillir, ancak bazen daglama igin de kullanilir.

PICKLING:

Treatment of objects with an acid solution to
remove all oxide, scale or dirt. Usually done
to clean and brighten the surface, although
sometimes used for etching.

ORGANIK YUZEY iSLEM:

Bir yuzeyi korozif etkilerden korumak igin organik
malzeme ile surekli organik bir film ile kaplanmasidir.
Parcanin goérinimu gelistirmek veya korozyon
direncini artirmak igin.

ORGANIC FINISHING:

Coating a surface with a continuous film of an
organic material for protecting the surface from
corrosive influences, for enhancing the appearance
or a combination of both.

YUZEY iSLEME TOLERANSLARI:

Makine imalatinda talagl veya talassiz sekillendirme
ile elde edilen ylzeylerde yapimdan dolayi puruzler
olugabilir. Bu purizler uygulanan yapim cesidine
gore gozle gorilebilir ve elle hissedilebilecegi
sekilde olabilecegi gibi bazi hassas kontrol cihazlari
ile gorilebilecek ve olcllebilecek buyikliklerde
olabilir.

SURFACE MACHINING TOLERANCES:

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

info@tuyider.org
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Sektorel Etkinlikler

24 -26/11 Turkchem Fuari
2024

16-19/01 DOMOTEX HANNOVER 2025
2025

24/25-03 EUROPEAN COATINGS SHOW 2025
2025

25-27/03 FASTENER FAIR STUTTGART 2025
2025

26-28/03 SURTECH KOREA 2025
2025

18-21/ 06 SURFACE AND COATING 2025
2025

01-03/ 10 SURTECH EURASIA 2025
2025

07-09/10 PARTS2CLEAN 2025
2025

14-17/04 PAINTEXPO KARLSRUHE 2026
2026

www.turkchem.com.tr

www.domotex.de/en/

www.european-coatings-show.com

www.fastenerfair.com

www.ntradeshows.com/surtech-

korea/

www.surfaceandcoatings.com

ifm.com.tr/tr/fuarlar/surtech-eura-
sia-yuzey-islem-galvaniz-kimyasal-
lari-teknolojileri-fuari-2025

www.parts2clean.de

www.paintexpo.de
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ABT Akiskan ve Boya Tekn. A.S. | Akafor Membran Sis. San. ve Tic. Ltd. S$ti. | Akay Grup Kimya San. Tic. A.S. | Aken
Miihendislik Aritma Sistemleri San. Tic. Ltd. Sti. | Alfatech Makina Miumessilik San. ve Dig Tic. Ltd. Sti. | Altekma Dig Tic. Boya
Mak. San. A.S. | Altinok Galvona Kimya San. ve Tic. Ltd. Sti. | Arka Kimyasal Uriinleri Mak. San. Tic. A.S. | Armin Atik Geri
Donlislim San. ve Tic. Ltd. $ti. | Artkim Fuarcilik Tic. A.S. | Asem Plast. ve Metal Kaplama San. ve Tic. Ltd. Sti. | Assa Metal
Kaplama ins. San. ve Tic. Ltd. Sti. | Ayoki Yalitim Boya Koruma Kimya Dan. ins. Taah. San. ve Tic. A.S. | Bado Yiizey islem
Tek. San. Ve Tic. A.S. | Begen Kaplama San. ve Tic. Ltd. Sti. | Bilal Ozcan - Berrak Gevre Tekn. Su Aritma Sis. | BMK Metal
Kimya San. ve Dis Tic. Ltd. Sti. | Boysis Makine Taah. San. ve Tic. A.S. - Selguk ligaz | Burc Metal Plast. Celik A.S. | Bursa
Unverler Hidrolik ve Mak. San. ve Tic. Ltd. Sti. | BVA Miimessillik Mak. San. ve Tic. Ltd. Sti. | Calor Makina San. Tic. A.S. |
CPS Pressform San. ve Tic. A.S. | Coventya Kimya San. ve Tic. A.S. | Dede Kimya San. Tic. A.S. | Deger Kromaj - Ali Deder
| Delta Galvanoteknik Kim. Mad. Tic. San. ve Tic. Ltd. $ti. | Delta Kimya A.S. | Diler Demir Celik End. ve Tic. A.S. | Dog.
Dr. Ekrem Altuncu | Dog. Dr. Hatice Duran | Dogu Pres Otomotiv ve Tek. San. ve Tic. A.S. | Doplas Plast. Tekn. San. ve Tic.
A.S. | E.T Erem Teknik San. ve Tic. Ltd. $ti. | E3 Surface Muhendislik Dan. Tic. A.s | Ege Kimya San. ve Tic. A.S. | Eksas
End. Metal Kaplama Tesisleri San. ve Tic. A.S. | EKT End. Kaplama Tank ve Tesis imalat San. ve Tic. Ltd. Sti. | Elektrolize
Metal Kaplama San. ve Tic. Ltd. Sti. | Elsisan Makine San. ve Tic. A.S. | Envora Arge Muhendislik A.S. | Eplas Makina San.
ve Tic. AS. | Erdener Makina ve Kimya San. Tic. A.S. | Erkar Ahsap ith. ihr. San. Tic. Ltd. Sti. | Erkap End. Kaplama Coz.
San. Tic. A.s | Estgal Sicak Galvaniz Tekn. San. ve Tic. A.S. | Etis End. Metal Kaplama Tesisleri San. ve Tic. Ltd. Sti. | Euro
istanbul Galvano Cihazlari San. ve Tic. Ltd. Sti. | Fetas i¢ ve Dis Tic. San. A.S. | Faztech Kimya San. Tic. Ltd. Sti. | Galvano
Mondo Kimya San. ve Tic. Ltd. Sti. | Galvanomarket San. ve Dis Tic. Ltd. Sti. | Galvoplas Yiizey islem Tesisleri San. Tic. Ltd.
Sti. | Gef Kimya San. ve Tic. A.S. | Gesu Aritma Ltd. Sti. | Gisa Makina Mumesillik San. Dis. Tic. Ltd. Sti. | Gur Metal Kaplama
imalat San. ve Tic. Ltd. Sti. | Glanco Gevre ins. Teknolojileri San. ve Tic. A.S. | Giiven Galvano Kimyasallar San. ve Tic. Ltd.
Sti. | Hannover Fairs Turkey Fuarcilik A.S. | Hedef Cevre Tek. Dan. Miih. Hizm. San. ve Tic. Ltd. Sti. | 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 Dig
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 Ekipmanlar itk. ihr. Dig Tic. Ltd. Sti. | Kummetal Shotpeening
Kumlama ve Yiizey islem Teknolojileri San. Tic. Ltd. Sti. | Lactech Galvano Kimyevi Maddeler San. ve Tic. Ltd. Sti. | Mars
Kaplama San. ve Tic. A.S. | Mertcan Metal San. ve Tic. Ltd. Sti. | Metaltek Tekn. Lab. EGitim ve Dan. Hizm. San. ve Tic. Ltd.
Sti. | Murat Ocakci | Nanografi Nano Tekn. A.S. | Noble Galvano Plastik Ltd. Sti. | Norm Civata - Uysal Mak. San. ith. ihr ve
Tic. A.S. | Otsm Group Yazilim ve Makina San. ve Tic. Ltd. Sti. | 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 Miihendislik 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 Cihazlar San. ve Tic. A.S. | Regnum
Aksesuar ve Metal Kaplama San. ve Tic. Ltd. Sti. | RMS Kontrol Muih. 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. Mih. ve Dan. Hiz. ith. ihr. ins. San. ve Tic. Ltd. Sti. | SPC
Sinai Kimyasallan San. ve Tic. Ltd. Sti. | Sahin Metal Kaplama San. i¢ ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlari
San. ve Tic. Ltd. Sti. | Teknobak Tekn. Mak. Bak. ve Mih. Hiz. Ltd. Sti. | Tinkap Yiizey islemler San. ve Tic. A.S. | Ulukan Boya
San. ve Tic. Ltd. $ti. | Unique Tech Miihendislik San. ve Tic. Ltd. S$ti. | Uzay Yiuzey i§Iem Kimyasallari Otomasyon Makine San.
Tic. Ltd. Sti. | Ucler Galvano San. Tic. Ltd. Sti. | Unverler Mak. Otomotiv Kimya Metal Kap. San. ve Tic. Ltd. Sti. | Vilmeks ig
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 Olgli Sis. San. ve Tic. Ltd. Sti. | Yongrad End.
Proses Sis. San. ve Tic. Ltd. $ti.
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TUYIDER ve MEDICANA is birligi ile
TUYIKART sahipleri, saglik harcamalarinda

%10 avantaijl.

Turkiye Genelinde Tium MEDICANA Hastenelerinde Gegerlidir.

BE TUYIDER

TUM YUZEY iSLEMLER DERNEGi

WWW.tuyider.org



Sektorun
profesyonelleri

ETUYIKART

avantajlari ile bulusuyor.

TUYIKART, tiyelerimize yonelik ayricalikli bir kart olup, tiyelerimizin sosyal ve ticari yasamlarina avantajli
firsatlar sunacaktir.

Dernegimiz ile is birligi yapan test laboratuvarlar, Universiteler, enstitliler ve arastirma kurumlarinin
hizmetlerinden indirimli yararlanma firsati yaninda; ulagimda yakit avantajlari, anlagsmali otellerde indirimli
konaklama, restaurant ve kafeler ile anlagsmalar gibi sayisiz firma ve markadan yararlanma sansina sahip
olabilirsiniz. TUYIKART firmaniza veya sahsiniza 6zel olarak hazirlanacaktir.

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

@ @ @ @ www.tuyider.org



PC Strand’'in
DNA'sI

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

» Filmasin Fosfat Kaplama

e Cekilmis Fosfath Tel Uretimi

o Asit Geri Kazanim Tesisi ve Demir Stiifat Uretimi

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

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

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

PC STRAND

DA PG Strand aie [Hisr Holdeng Markasshr



