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Kamil OZCIKMAK

TUYIDER Vice Chairman of the Board of Directors

Degerli TUYIDER Uyeleri ve sektér paydaslarimiz.

Bu sayimizda,ylzey islemlerde,ylizey temizleme teknolojileri basta olmak Uzere alaninda
deneyimli Uyelerimizin ve degerli akademisyenlerin yazilarini bulacaksiniz. Keyifli okumalar
dilerim.

Baharin gelmesiyle birlikte yenilenecegimiz bir déneme giriyoruz. Bu dénemde Ramazan ayi
ve Bayramla birlikte is hayatmizda yenilenme ve arinmiglik diliyorum.Yine bu aylarda Nevruz
ve Paskalya bayramlarini, 23 Nisan Ulusal egemenlik ve Cocuk bayramini da ayni duygu ve
dileklerimle tebrik ediyorum.

8 Mart Emekgi kadinlar ginu vesilesi ile sektérimuzdeki kadin arkadaslarmizin gininu
kutluyorum. Sektorlimuizdeki girisimci ,ydnetici ve calisan kadin arkadaslarmizin sayisi ve
orani Avrupa’daki ylzey islemler sektorl icindeki payr dnemli bir orandadir.

Dernegimizin 6SnumUuzdeki aylarda Webinar,Uye bulusmasi gibi etkinliklerini sizlere duyuracagiz,
siz degerli Uye ve paydaslarmizin etkinliklere katilimlarini ve katkilarini bekliyoruz.

Saglikla kaliniz,

Kamil OZCIKMAK
TUYIDER Yénetim Kurulu Bagkan Yardimaisi




Dear TUYIDER members and industry stakeholders.

In this issue, you will find the articles of our experienced members and valuable academicians in the field,
especially in surface treatments, surface cleaning technologies. | wish you pleasant reading.

With the arrival of spring, we are entering a period in which we will be renewed. In this period, with the month
of Ramadan and Eid, | wish renewal and purification in our business life. Again, | congratulate the Nowruz
and Easter holidays in these months, and the April 23 National Sovereignty and Children’s Day with the same
feelings and wishes.

On the occasion of March 8, Working Women'’s Day, | congratulate our female friends in our sector. The
number and proportion of our entrepreneurs, managers and working women friends in our sector has a
significant share in the surface treatment sector in Europe.

We will announce the activities of our association such as webinars and member meetings in the coming
months, and we look forward to your participation and contributions to the events of our esteemed members
and stakeholders.

Stay healthy,

Kamil OZCIKMAK
TUYIDER Vice Chairman of the Board of Directors
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Yiizey Islemde Ultrasonik
Uygulamanin Yeri ve Onemi

The Place and Importance of Ultrasonic
Application In Surface Treatment

Mari YANCI

INTERSONIK MAKINA SAN. VE TIC. A.S. - Genel Midir Yardmcisi
INTERSONIK MAKINA SAN. VE TiC. A.S. - Deputy General Manager

Yiizey Temizliginin Tarihcesi

insanlik tarihinin her adiminda ylzey temizliginin bir yeri
olmustur ancak 20. yUzyilin ikinci yaris itibariyla makinelerin
gunltk hayatimiza girmesiyle teknolojideki gelisim, endUstriyel
ylzey temizliginin de bir sektdr olarak sanayide yerini
almasini saglamigtir. 1950’lerin basinda geleneksel yikama
yontemleri olan sprey ykama makineleri, sirkUlasyonlu
daldirma banyolari ve acik sistem solventli yikama makineleri
kullanilirken, 1990’l yillarin baginda solventli sistemlerin ozon
tabakasina verdigi zarar sebebiyle kullaniminin yasaklanmasi
sonrasi, temizlemede etkili ve farkl ¢ozUm arayigi ultrasonik
teknolojisinin kullanimini gok yaygin hale getirmistir. Gun-
UmUzde ise sanayide Uretim kapasitelerindeki artig, talep
edilen imalat hizlar ve gereklilikler, ultrasonik ylkama makine-
lerinin de bu ihtiyaglara cevap verecek sekilde gelisimini
saglamistir.

Parca Yikama ve Temizleme Neden Onemlidir?

Verimli ve kaliteli bir Uretim, 6ncelikle dogru ve iyi bir ylizey
temizliginden baglar. Bugin otomotiv basta olmak Uzere
tim metal talagh imalat sanayinde, kaplama, elektronik,
enerji, medikal ve daha bircok farkll sektdrde endUstriyel
yikama makineleri yaygin sekilde kullanimaktadir. Uretim
strecinde parga Ustline yapisan ve tutunan yaglar, talas,
karbon, atmosferik kirlilikler vb. istenmeyen maddelerin

History of Surface Cleaning

Surface cleaning has played a role throughout human history.
However, in the second half of the 20th century, with the
integration of machines into daily life and the advancement of
technology, industrial surface cleaning emerged as a distinct
sector. In the early 1950s, traditional washing methods such
as spray washing machines and circulating immersion baths
were widely used. Open-system and solvent-based washing
machines were also common, but due to their harmful
effects on the ozone layer, solvent systems were banned in
the early 1990s. Additionally, these systems were found to
be inefficient in cleaning. The search for alternative solutions
led to the widespread adoption of ultrasonic technology.
Today, the increasing production capacities in the industry,
along with the demand for higher manufacturing speeds
and precision, have driven the development of ultrasonic
washing machines to meet these needs.

Why Is Parts Washing and Cleaning Important?

Efficient and high-quality production begins with proper
surface cleaning. Industrial washing machines are widely
used across the entire metal machining industry, particularly
in the automotive, coating, electronics, energy, and medical
sectors, among others. During the production process,
contaminants such as oil, sawdust, carbon, and atmospheric



pollution adhere to the part’s surface. Removing these
unwanted substances is crucial to ensuring that the next
process runs smoothly.

A well-executed cleaning process is essential before
applying electrolytic coatings (Ni, Cr, alkaline zinc, etc.),
paint, heat treatment, sandblasting, and similar treatments.
Proper cleaning ensures better adhesion of coatings
and paint, enhances the final product’s appearance, and
minimizes contamination transfer to process tanks. This, in
turn, extends the lifespan of materials and equipment.

Additionally, effective cleaning improves the assembly
quality of machined parts, enhances post-assembly
performance and longevity, and reduces wastage. Thus,
proper surface cleaning is vital both in terms of quality and
cost-effectiveness.

What Is Ultrasonic Cleaning?

The human ear can perceive sounds within the frequency
range of 20 to 20,000 Hertz. Sound waves above 20,000
Hertz are classified as “ultrasonic,” meaning high-frequency
or supersonic.

Ultrasonic washing occurs through cavitation, a phenom-
enon where high-frequency sound waves create microscopic

uzaklastirimasi ve ylzeyin temizlenmesi, bir sonraki prosesin
saglikl yirimesi icin son derece énemlidir.

Yaglh bir parcaya yapilacak iyi bir temizleme islemi, parca
ylUizeyine uygulanacak elektrolitik kaplama (Ni, Cr, alkali ginko
vb.), boya, sl islem, kumlama vb. proseslerde kaplama ve
boyaislemlerinin ylUzeye ¢ok daha kolay ve glicli tutunmasini,
final Urin goérlnUmMUnUn istenen kalitede olmasini saglar.
Ayrica hat Uzerinde bulunan elektrikli yag alma, durulama,
kaplama, fosfat vb. proses tanklarina ve materyallerine kirlilik
tasinma oranini disUrerek kullanim strelerini uzatr.

Talagl bir parcaya uygulanacak iyi bir temizleme iglemi,
parganin montaj kalitesini, montaj sonrasi ¢alisma verimini
ve OmrinU dogrudan etkileyerek fire oranlarini kontrol altina
alacakti. Bu sebeple iyi bir ylzey temizligi, gerek kalite
gerekse ekonomik olarak son derece 6nemlidir.

Ultrasonik Nedir? Ultrasonik Yikama Nedir?

Kulagimiz teorik olarak 20 ila 20.000 Hertz frekans
araligindaki sesleri duyabilmektedir. Frekansi 20.000 Hertz'in
Uzerindeki ses dalgalar ise yUksek frekans, ses UstU ve ses
Otesi anlamina gelen “ultrasonik” olarak tanimlanmaktadir.
Ultrasonik yikama; sivinin i¢inde yiksek frekans ses dalgalari
ile olusturulan kavitasyon balonlarinin ani olarak patlamasi
ile olusan fiziksel olay ve bunun sonucu olarak sivi icinde
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olusturdugu etkidir. Olusan bu etkiyle yapilan ykama
islemine ise “ultrasonik temizleme” denir. Ultrasonik ile
karmasik geometriye sahip is parcalarinin Gzerindeki girintili
cikintil yizeylere, dis aralarina, kor deliklere ve dar kanallara
ulasarak hassas bir ylzey temizligi saglamak mimkunddr.

ISO 16232, VDA 19.1 ve VDA 19.2 Kriterleri

GUnUmizde ylUzey temizligi hemen hemen her sektdrde
cok onemli olmakla birlikte, &zellikle otomotiv, elektronik,
havacilk ve medikal sektdrlerinde belli standartlarda
Olgllebilir sekilde kontrol altina alinmak istenmistir. Bu
sebeple ISO 16232 ve VDA 19.1 ile VDA 19.2 standartlan
gelistirilerek is pargalarinin temizlik seviyesinin 6lgimu ve
raporlanmasi igin kriterler belirlenmistir. Temizlik hassasiyeti,
boyutsal olarak “mikron” (um), agirlik olarak ise “mg” birimleri
ile tanimlanmaktadir. Bu degerler, parca yUzey alanina gére
veya parga basina olmak Uzere Olcllmekte ve referans
alinmaktadir. Partikillerin 8lciminde “mikroskop”, agirlik
slctimiinde ise “hassas terazi” kullanimaktadir. Olctimlerde
dogru sonuclarin alinmasi igin test laboratuvarinin éncelikle
“temiz oda” standartlarinda ve akredite bir kurulug olmasi
son derece 6nemlidir.

Ultrasonik Sistemin Temel Bilesenleri

1. Paslanmaz GCelik Tank: 304 veya 316
kalite, minimum 1,5 mm kaliniginda paslanmaz
olmalidr.

2. Ultrasonik Transducer: Bir enerji bicimini
baska enerji bigimlerine ddnuUstlren cihazdrr.
Ultrasonik ylkama uygulamasinda bu ddnustm
sonucu sivi icinde titresim elde edilmektedir.
Transducer’lerin  paslanmaz ¢elik sac plaka
Ustline monte ediimesiyle “Titresim Taban” veya
“Immersible Transducer (Daldirma Ultrasonik)”
olarak adlandirilan Uniteler elde edilir.

3. Ultrasonik Jeneratér: Transducer’ler icin
bir gesit glc kaynagidr. Ultrasonik jenerator,
uygulamak istedigimiz  frekans  degerine
gbre sebekeden aldidi elektrik beslemesini
transducer’lere aktarr. Jeneratér guc degeri,
titresim tabanmizda kullandigimiz  transducer
adedine bagldrr. 1000 Watt degerinde bir
jeneratdr igin ortalama 15-16 adet transducer
kullanilir. Ultrasonik calisma voltaj degeri 220

Volt'tur. .
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bubbles in a liquid. These bubbles rapidly collapse,
generating intense localized forces that effectively remove
contaminants from surfaces. This process enables precise
cleaning, even in complex geometries, such as uneven
surfaces, deep grooves, blind holes, and narrow channels.

ISO 16232, VDA 19.1, and VDA 19.2 Standards

Although surface cleaning is crucial across many industries,
it is particularly important in automotive, electronics, aviation,
and medical applications, where cleanliness must be
precisely measured and controlled. To address this need,
ISO 16232, VDA 19.1, and VDA 19.2 standards were
established to define cleanliness levels and measurement
criteria for workpieces.

Cleanliness is typically assessed in terms of particle size
(measured in microns) and weight (measured in milligrams).
These values are referenced either per unit surface area
or per individual part. Particle size is measured using a
microscope, while weight is determined with a precision
scale. Accurate measurement requires testing laboratories
to be accredited organizations that comply with “clean
room” standards.

Basic Components of an Ultrasonic System

1. Stainless Steel Tank: Must be made of 304 or 316 - grade
stainless steel with a minimum thickness of 1.5 mm.

2. Ultrasonic Transducer: Converts energy from one form
to another, creating vibrations in the liquid. Transducers are
mounted on stainless steel plates, forming units known as
“Vibration Base” or “Immersible Transducer (Immersion Ultra-
sonic).”

3. Ultrasonic Generator: Serves as the power source for
transducers, converting electrical energy into ultrasonic

https://www.tuyider.org
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vibrations. The power requirement depends on the number
of transducers used. For instance, a 1,000-watt generator
typically powers 15-16 transducers. The standard operating
voltage is 220 V.

Factors Affecting
Ultrasonic Washing Efficiency

1. Ultrasonic Power and Application Direction: The
required power depends on the project specifications but
typically ranges from 8-10 watts per liter. For example, an
ultrasonic tank with a 1,000-liter capacity would require
8,000 - 10,000 watts. Ultrasonic energy can be applied from
the tank bottom or side walls.

2. Frequency: The choice of frequency depends on the
material type, workpiece size, and contamination level:

25 kHz: Suitable for large, heavy, or heavily contaminated
workpieces (e.g., steel, cast iron).

40 kHz: Ideal for delicate surfaces, narrow channels, and
fine features (e.g., aluminum, optics).

3. Processing Time: Varies based on the workpiece and
contamination level. As a general guideline: Mass production

workpieces: 2-6 minutes.

Maintenance cleaning (e.g., molds, filters, heat exchangers):
30-60 minutes.

4. Chemical Selection: Depends on the material type
and contamination level. Water-based systems typically

info@tuyider.org
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Ultrasonik Yikamanin Verimini Etkileyen
Temel Parametreler

1. Ultrasonik Gii¢ ve Uygulama Yoni: Tanka uygulanacak
guc degeri projeye bagl olmakla birlikte genellikle 8-10 Watt/
litre arasinda degiskenlik gdsterebili. Ornegdin, 1000 litre
hacme sahip bir ultrasonik tank icin uygulanmasi gereken
guc araligr ortalama 8000 - 10.000 Watt arasindadrr.

2. Frekans: is pargasinin malzeme cinsine, boyutuna, agir-
ligina ve temizlenecek bdlgelere bakilarak karar veriimelidir.

25 kHz: Hacimli ve agir is parcalarinda (celik, dokim vb.),
yogun kirli veya yagli is parcalarnin temizliginde kullanilir.

40 kHz: Hassas ylzeye sahip, ince, dar kanalli ve klglk
dis araliklar olan pargalarin temizliginde kullanilir (alGminyum,
zamak, optik vb.).

3. Islem Siresi: Seri Uretim is parcalarinin yikanmasi
ortalama 2-6 dakika, bakim amagcli temizliklerde (kalip, filtre,
esanjor vb.) 30-60 dakika arasinda degiskenlik gosterebilir.

4. Yikama Kimyasali Secimi: Temizlenecek malzeme
cinsine ve kirlilige bagl olarak degiskenlik gdsterir. Su bazli
sistemlerde notral ve alkali bazli temizleyiciler tercih edilir.

5. Sicaklk: Ultrasonik makinada yag alma ve temizleme
islemleri igin 50-70 °C arasi uygundur. 80-90 °C’ye ¢lkmak
ultrasonik etkiyi olumsuz yénde etkileyebilir.

6. Sepet ve Aski Tasarimi: is pargalarinin (st Uste gelme-

mesi, pargalar arasinda ultrasonik dalgalarin rahat gegisini
saglayacak ara mesafelerin birakiimasi 6nemlidir.

11
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Ultrasonik Makinelerde Filtrasyon Sistemleri

Yikama igsleminde suya karisan yag, talas ve partikillerin
filtrasyonu, seri yikamalarda yikama kalitesini etkileyen dnemli
bir husustur. Sivi ylizeyinde toplanan yaglarin uzaklastirimasi
icin yag ayirici veya yag slyiric Uniteler kullaniimasi gerekir.
Talag ve partikillerin tutulmasi igin pompa filtre sistemleri
ile ykama ¢dzeltisinin istenen mikron hassasiyetinde
filtrelenmesi gereklidir. Bu sekilde ylikama ¢dzeltilerinin daha
uzun sure kullanimi da saglanmig olacaktir.

Yiizey Islem Sektoriinde
Yeni Bir Soluk!

E TUYIDERGI
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use neutral or alkaline-based cleaners. To optimize
cleaning efficiency, demineralized or softened water is
recommended.

5. Temperature: Should be adjusted based on the
work-piece material and chemical effectiveness.
Degreasing and cleaning processes typically occur at
50-70 °C. Excessively high temperatures (80-90 °C)
can negatively impact ultrasonic efficiency and cleaning
performance.

6. Basket and Suspension Design: Workpieces
should not be stacked, and sufficient spacing must
be maintained to allow ultrasonic waves to reach
all surfaces effectively. Stainless steel baskets are
recommended.

Filtration Systems in Ultrasonic Machines

Effective filtration is essential in high-volume washing
applications to maintain cleaning quality. During the washing
process, contaminants such as oil, sawdust, and particles
mix into the cleaning solution. To manage this:

Oil separators or oil scrapers should be used to remove
floating oils. Pump filter systems should filter the washing
solution to the required micron level to trap chips and

particles. Proper filtration extends the lifespan of the cleaning
solution and improves overall washing efficiency.

@ +90 542 682 37 32

medya@tuyider.org
www.tuyider.org
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GELECEGIN ANAHTARI

SURDURULEBILIR iNOVATIF URETIM TEKNIKLERI ILE
ELIMIZDE!

THE KEY TO THE FUTURE LIES IN SUSTAINABLE INNOVATIVE
PRODUCTION TECHNIQUES!

EKSAS olarak, YESIL MUTABAKAT kapsaminda gevre duyarlilifini misyonumuzun merkezine koyuyor,
sektérdeki SURDURULEBILIRLIK standartlarini yiikseltmek icin DIJITAL DONUSUM ve en son teknolojileri
kullaniyoruz. iS SAGLIGI VE GUVENLIiGI galismalarimizda, riskleri azaltmak, calisan giivenligini saglamak ve
yasal diizenlemelere uyumu desteklemek igin kapsamli ¢cézimler gelistiriyoruz.

As EKSAS, we place environmental sensitivity at the core of our mission under the GREEN DEAL, aiming to elevate
SUSTAINABILITY standards in the industry through DIGITAL TRANSFORMATION and the utilization of cutting-
edge technologies. In our OCCUPATIONAL HEALTH AND SAFETY endeavors, we develop comprehensive
solutions to mitigate risks, ensure employee safety, and support compliance with legal regulations.

ECSAS

EKSAS SURFACE TECHNOLOGIES

www.eksas.com info@eksas.com
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VDA 19.1 ve ISO 16232 Standartlarina
Gore Teknik Temizlik Testi

Technical Cleanliness Test According
to VDA 19.1 and ISO 16232 Standards

Merve KUSCU
Test19 Analiz Danismanlik Tic. A.S.

Endustriyel islemlerden sonra temizlenen pargalarin tzerinde
kalmis olabilecek kalintilar ve parc¢aciklar, par¢canin kullanimi
sirasinda sorunlara sebep olabimektedir. Bu ylzden VDA
19.1, ISO 16232 veya mUsteriye 6zel standartlarla belirlenmis
temizlik kriterlerine gére teknik temizlik testi yapilmasi
gerekmektedir.

Parcaciklar arizalara yol acabilir. Rulmanlarin veya kayan
ylzeylerin sikismaslyla yakit sistemlerinde tkanmalara, valf
sisteminde kagaklara, filtrelerin tkanmasiyla
yakit  enjektor-lerinin - tkanmasina sebep
olabilir. Motorlar, sanzimanlar, yakit sistemleri
ve fren sistemleri gibi bilesenlerde en kiguk
pargaciklar bile asinma, hasar veya arizaya
neden olabilir.

Modern otomotiv endUstrisinde yeni malzeme-
ler ve teknolojinin ilerlemesiyle masteri gerek-
sinimleri artmaktadir. Dolayisiyla teknik temiz-
lik denetimi giderek daha dnemli hale gelmistir.

VDA 19.1, Alman Otomotiv Endustrisi Birligi
tarafindan gelistirilen bir standarttir. Otomotiv
endustrisinde teknik temizlik icin, &zellikle
otomotiv Uretimi ve montajinda kullanilan
pargalann  ve bilesenlerin  temizligi icin
ybnergeler ve prosedUrler sadlar. Standart,
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Inspection of
Technical Cleanliness

Residues and particles that may remain on parts cleaned
after industrial processes can cause problems during use
of the part. Therefore, a technical cleanliness test must be
performed according to the cleaning criteria determined by
VDA 19.1, ISO 16232 or customer-specific standards.

Particles can cause malfunctions. They can cause blockages
in fuel systems by jamming bearings or sliding surfaces, leaks
in valve systems, and blockage of fuel injectors by clogging
filters. They are vital in components
such as engines, transmissions, fuel

systems and brake systems; even the
1 9 smallest particles can cause wear,
damage or failure in these components.

Part 1

Customer requirements are increasing
in the modern automotive industry with
the advancement of new materials
and technology. Therefore, technical
cleanliness inspection has become
increasingly important.

VDA 19.1 is a standard developed
by the German Automotive Industry
Association. It provides guidelines and
procedures for technical cleaning in
the automotive industry, particularly for
the cleaning of parts and components



used in automotive production and assembly.
The standard focuses on the importance
of maintaining clean,  contaminant-free
components to ensure proper operation and
long life of automotive systems. ISO 16232
provides a broader, more flexible framework that
can be applied to multiple industries, focusing
on cleanliness measurement. The specifications
also include basic information about the test,
selection of the test method, verification and blank value,
separation of particles, filtration, test steps, situation
analysis, etc. The technical drawing includes information
such as standard specifications, definition of areas to
be tested, information about the test method, technical
cleanliness criteria, etc.

Technical cleanliness test steps

Parts should be sent for testing with same packing condition
as they are sent to end customer. Test steps determined
according to the part’s specification A decay curve test
must be performed on new parts. VDA 19.1 and ISO
16232 require this test to be performed. Test parameters
are determined with the decay curve test. It is repeated 6
times on the same test piece in the same way by placing a
new filter at each step. Here, the < 10% criterion must be
obtained within 6 tests.

Particles are separated by extraction process with the

info@tuyider.org

otomotiv sistemlerinin diizgln galismasini ve
uzun OmMUOrlb olmasini saglamak icin temiz,
kirletici icermeyen bilesenlerin - korunmasinin
6nemine odaklanir. ISO 16232 ise temizlik
6lglimine odaklanan ve birden fazla endUstriye
uygulanabilen daha genis ve daha esnek bir
cerceve sunmaktadir.

Sartnamelerde test hakkinda temel bilgiler, test yonteminin
secimi, dogrulama ve bos deger, pargaciklarin ayrimasi,
filtreleme, test adimlan ve durum analizi gibi bilgiler yer
almaktadir. Teknik resmin igeriginde ise standart dzellikler, test
edilecek alanlarin tanimlanmasi, test ydntemi hakkinda bilgiler
ve teknik temizlik kriteri gibi detaylar bulunur.

Teknik Temizlik Test Adimlar

MuUsteriye gonderilen sartlarda paketlenmis  parcalar
laboratuvara iletilir. Sartnameye gore belirlenmis test adimlari
uygulanir. Yeni olan pargalarda azalm egrisi testi yapimasi
gerekmektedir. VDA 19.1 ve ISO 16232, bu testin yapimasini
zorunlu tutar. Azalim egrisi testiyle test parametreleri belirlenir.
Ayni test parcasi Uzerinde, her adimda yeni filtre konularak
test 6 kez tekrarlanir. Burada < %10 kriteri 6 test icinde elde
ediimelidir.

Sartnamede belirtilen uygun test metoduyla ekstraksiyon

17
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Sartnameler
VDA 19
VDA 19.1
ISO 16232

Parcalarin

laboratuvara
iletilmesi

Test raporu sl Mikroskop analiz

islemi gercgeklestirilerek parcaciklar ayrilir. Membran filtre
kurutularak agirhdr 6l¢tlur. Analiz asamasinda istenen kriter
girilerek partiklller metalik, non-metalik ve fiber olarak
aynstinlir. Test raporu olusturularak test tamamlanir.

\-\

Pargaciklarin Ayrilmasi

VDA 19.1’e gbre parcaciklarin ayriimasi iglemi sivi ve hava
yoluyla olmak Uzere ikiye ayrilir:

Sivi yoluyla ayirma yéntemleri: Basingli durulama, ultrasonik
temizleme, i¢ durulama ve ¢alkalama.

Hava yoluyla ayirma yontemleri: Basingli hava ile ayirma ve
hava akimi ile ayirma.

Basingli durulama, kolayca erisilebilir ylzeylere sahip pargalar
icin ideal bir ayirma ydntemidir ve en yaygin kullanilan
tekniktir. Bir parcanin ylzeylerinin, sabit bir basin¢g ve akis
hizinda bir nozul araciligiyla yikanmasini igerir.

ic durulama, bir parcanin i¢ yiizeylerinden gegen sivi akisi

yoluyla kirliligin - ¢cikarnlmasini  tanimlar.  Test pargasinin
neredeyse tamami ekstraksiyon sivisiyla doldurulur. Ornegin,

18

Bos deger

: : Filtre hazirlama
belirlenmesi

Parcaciklarin

Agrrlik 6lgiim ayriimasi

appropriate test method defined in the specification. The
membrane filter is dried and its weight is measured. The
particles are separated as metallic,non-metallic and fibers
by entering the desired criteria in the analysis section. Then
test report is prepared as a final step.

Separation of Particles

According to VDA 19.1, the separation of particles can be
done in two different method: Extraction with liquid and air
extraction. Liquid extraction methods are : Pressure rinsing
through liquid, ultrasonic, internal rinsing and shaking. Air
separation can be executed with compressed air or with air
flow.

Pressure rinsing is an ideal separation method for parts
with easily accessible surfaces. It is the most widely used
method. It involves washing the surfaces of a part through a
nozzle at a constant pressure and flow rate.

Internal rinsing describes the removal of contamination by

liquid flow passing through the internal surfaces of a part. The
test piece is almost completely filled with extraction liquid.

https://www.tuyider.org



For example, pipes, channels, filters, heat exchangers, etc.
parts

Ultrasonic; Ultrasound describes the effect of mechanical
oscillations in the range of 40 kHz, 20 - 200 W applied to
the surface of the test piece with the help of extraction liquid.

Shaking; this method is suitable for parts whose size and
weight allow sufficient shaking of the test areas accessible
through an opening. The test piece is partially filled with
liquid and all openings are closed. By shaking this liquid,
particles adhering to its inner surfaces are separated and
transferred to the liquid. Shaking allows the liquid to exert
force on the particles in different directions.

Separation with compressed air; Air jet extraction can
be an alternative to rinsing extraction for liquid-sensitive
parts. For example, testing the cleanliness of electronic
components, parts that cannot be flowed through the intake
system of engines require a completely enclosed extraction
cabin with a compressed air connection. The parts in the
extraction cabin are manually blown with a compressed
air jet. The particles are thus deposited on the walls of the
cabin wetted with liquid and then washed from the walls
by the liquid extraction and transferred to an analysis filter.
After the blowing process, the part can be removed from the
extraction cabin dry.

Separation with air flow is suitable for examining the inner
surfaces of air-conducting parts, for example the engine air
intake tract. Extraction takes place by air flow.

Analysis

The analysis system then performs particle counting and
detection on the filter taken from the test cabin and dried.
Basically, 3 types of particles are specified: Metallic, non-
metallic and fiber. The analysis system automatically counts
the particles according to the relevant particle classes.
The test result report is prepared by comparing with the
acceptance values determined according to the particle
classes in the relevant criteria.

Test Environment

©©@000

borular, kanallar, filtreler ve 1sI esanjorleri gibi pargalar igin
kullanilir.

Ultrasonik temizleme, ultrason ekstraksiyon sivisi yardimiyla
test parcasinin ylzeyine uygulanan 20 ila 400 kHz araliginda
mekanik salinimlarin etkisini tanimlar.

Calkalama:

Bu yontem, bir agikliktan erisilebilen, boyutu ve agirig test
alanlarinin yeterince ¢alkalanmasina izin veren parcalar icin
uygundur. Test pargasi kismen siviyla doldurulur ve tim
acikliklar kapatilir. Daha sonra sivi ¢alkalanarak i¢ ylzeylere
yapisan pargaciklar ayrilir ve siviya aktarlr. Calkalama
islemi, sivinin pargaciklar Uzerinde farkl ydnlerde kuvvet
uygulamasini saglar.

Basing¢li Hava ile Ayirma

Hava jeti ile ekstraksiyon, siviya duyarli pargalar igin
durulama ekstraksiyonuna bir alternatif olabilir. Ornegin,
elektronik  bilesenlerin  temizliginin  test edilmesi veya
motorlarin  emis sisteminin iginden akis saglanamayan
parcalar icin kullanilabilir. Bu yontem, basingli hava baglantisi
olan tamamen kapall bir ekstraksiyon kabini gerektirir.
Kabindeki pargalar, basingli hava jetiyle manuel olarak tflenir.
Parcaciklar, kabinin sivi ile 1slanmis duvarlarina biriktirilir ve
daha sonra sivi ekstraksiyonu ile duvarlardan ykanarak
analiz filtresine aktariir. Ufleme isleminden sonra parca,
ekstraksiyondan kuru olarak cikarilabilir.

Hava Akisi ile Ayirma

Hava ileten parcalarda, érnegin motor hava giris yolunun i¢
ylUzeylerinin incelenmesi icin uygundur. Ekstraksiyon islemi
hava akiglyla gerceklestirilir.

Analiz

Test kabininden alinan ve kurutulan filtre Uzerinde daha sonra
analiz sistemi ile parcacik sayimi ve tespiti yapilmaktadir.
Temel olarak (g tip pargacik belirtiimektedir: Metalik, metalik
olmayan (non-metallic) ve fiber.

Analiz sistemi ile parcaciklarin ilgili siniflara gdére saymi
otomatik olarak yapilir. Belirlenen kriterlere uygun parcacik
sinfflar ile karsilastirilarak test sonucu raporu hazirlanir.

Test Ortami

info@tuyider.org
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Contamination from outside must be prevented and system-
atically controlled and eliminated.

Would You Want To Measure Pollution
In The Environment?

Periodic monitoring

It is important to monitor the environment and environmental
cleanliness by placing particle traps at important points
during the production and assembly process of the parts.
As mentioned in VDA 19.2, it explains this procedure for
monitoring the particles that accumulate in the air.

The particle traps used will be examined under a microscope
after being kept in the environment to be measured for
a certain period of time. After microscopic analysis, the
location and amount of the particle will form an idea about
its type.

For example, it can be used in all areas where pollution can
occur, such as in the clean room, internal transportation
routes, the area where washing machines are located,
packaging, etc.

©©@000

Disaridan gelen kirlenme 6nlenmeli, sistematik olarak kontrol
altina alinmali ve ortadan kaldinimalidir.

Ortamdaki Kirlilikleri Olgmek
ister misiniz?

Periyodik izleme

Parcalarin Uretim ve montaj strecinde 6nemli noktalara
partikil tutucular yerlestirilerek ortam ve ¢evre temizliginin
izlenmesi 6nemlidir. VDA 19.2’de bahsedildigi gibi, havadaki
tortulasan partikillerin izlenmesine yodnelik bir prosedur
aclklanmaktadir.

Kullanilan partiktl tuzaklan belirli bir stre 6lgtimek istenen
ortamda bekletildikten sonra mikroskop altinda incelenir.
Mikroskobik analiz sonucunda partiktlin kaynagi, miktari ve
tlrl hakkinda fikir edinilir.

Ornegin, temiz oda igerisinde, dahili tagima yollarinda,
yikama makinelerinin bulundugu alanlarda ve paketleme gibi
kirliligin olusabilecegi tim alanlarda bu yéntem kullanilabilir.

Particle stamp for a snapshot

Compared to particle traps, particle stamps are used to
measure sediment particles from surface contamination.
You can easily stamp the requested surface. In this way
you get a snapshot of contamination of a certain place.
Detailed results of the contamination can be obtained by a
microscopic analysis of the stamp in our laboratory.

Referanslar | References

https://www.iso.org/obp/ui/#iso:std:iso:16232:ed-1:v1:en

Anlik Gériintii icin Parcacik Damgasi

Partikdl tutucu ile kiyaslandiginda, partikil damgalar yuzey
kirliliginden tortu parcaciklarini digmek icin kullanilir. istenilen
yUzeyi kolayca damgalayabilirsiniz. Bu yontemle belirli bir
alanin kirliliginin anlik gérintisinu elde edebilirsiniz. Kirliligin
aynntil sonuglari, laboratuvarimizda damganin analizi ile
elde edilebili. Somut verilerle kontaminasyonu gidermek igin
gerekli dnlemler alinabilir.

https://www.en-standard.eu/vda-19.1-inspection-of-technical-cleanliness-particulate-contamination-of-functionally-relevant-automotive-components-/-
2nd-revised-edition-march-2015-former-title-vda-volume-19/?srsltid=AfmBOop3hApZj-5VrSjAhBgP4VUVBryKr7vRyBISWd_wH_XGrU3GRQ1b

https://glaeser-group.de/us/cleantec/labor.html

https://www.test19.com.tr/
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Yuzey Temizleme Ve Yikama
Sistemleri ve Ozellikleri

Surface Cleaning and

Washing Systems And Their Features

Umran DEMIRSON

PROTECHNOLOGY ENDUST. MAK. VE KIMYA SAN. TIC. LTD. STi. - Genel Mtidiir
PROTECHNOLOGY ENDUST. MAK. VE KIMYA SAN. TIC. LTD. STI. - General Manager

Kirli parganin, Uzerinde kalan metal pargaciklar (talas ve gapak),
yaglar, sogutma sivilar ve diger kirleticilerden arindirimasi isine
YUzey Temizligi denir.

Ylizey temizleme ve ykama sistemleri, basta Otomotiv,
Beyaz esya, Savunma Sanayi ve Havacilk olmak Uzere
bircok endustriyel alanlarda kirli parcalann temizlik islemleri
icin kullanilan ekipmanlardir. Bu sistemler, farkli ylzeylerin
istenilen temizlik kriterine uygun olarak ykanabilmesini
saglamak icin gesitli teknolojiler ve 6zellikler sunar.

YUZEY TEMIZLIGINE NEDEN iHTIYAC DUYULUR

J Urlin Kalitesini Arttirmak
J Korozyonu Onlemek

J Otomotivde Hassas Parcalar igin Bir Gereklilik
(Yakit Sistemleri)

J Montaj Kolaylgi Saglamak
J Uretim Verimliligini Artirmak
J Kaplama Kalitesini Arttirmak

Yiizey Temizliginde Kullanilan Yikama Teknolojileri

1. Sprey Yikama
Genel olarak diiz ylzeylerin temizliginde tercih edilen yikama
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The process of removing metal particles (sawdusts and
burrs), oils, coolants and other contaminants from the dirty
part is called Surface Cleaning.

Surface cleaning and washing systems are equipment used
for cleaning dirty parts in many industrial areas, especially in
the automotive, white goods, defense industry and aviation
sectors. These systems offer various technologies and
features to ensure that different surfaces can be washed in
accordance with the desired cleaning criteria.

WHY IS SURFACE CLEANING NEEDED?

J Increasing Product Quality
J Preventing Corrosion

J A Requirement for Precision Parts in Automotive
(Fuel Systems)

J Providing Ease of Assembly
J Increasing Production Efficiency

J Increasing Coating Quality
Washing Technologies Used in Surface Cleaning

1. Spray Wash
It is generally the preferred washing method for cleaning



flat surfaces. It is preferred for products that can be lined
up and have a certain weight. In order to easily wash the
entire surface, the nozzles determined are positioned on
a washing ring depending on the overlap angles. Washing
Pressure is determined depending on the dirt on the product
to be cleaned and the desired cleaning criteria.

In general, washing rings are positioned on the four axes of
the part to be washed. When the Washing Liquid passes
through the channel inside the nozzle, different channel
shapes determine the way the fluid exits the nozzle.

2. Immersion Washing

It is the process of cleaning dirty parts by dipping them into
hot washing liquid prepared in a tank with a basket, hanger
or drum. Since Immersion Washing Systems do not have
any mechanical effect, the washing process is carried out by
the effect of temperature and chemicals. Compared to other
washing systems, the process speed is low and chemical
and energy consumption is high.

3. Ultrasonic Washing
It is a cleaning process that is carried out by the electronic

brushing effect created by the sound waves created by the
Ultrasonic Units placed inside the Washing Tanks on the dirty

yontemidir. Dizilebilen ve belirli bir agirigi olan Grtnler
icin tercih edilir. Tum vyUzeyi kolayca ykayabilmek icin
belirlenen nozullar overlop agilarina bagl olarak bir yikama
ringi Uzerine konumlandirlir. Yikama Basinci, temizlenecek
Urdin Uzerindeki kir ve istenilen temizlik kriterine bagli olarak
belirlenir.

Genel olarak ykama ringleri, ykanacak parganin dort
ekseninde konumlandirilir. Yikama Sivisi nozulun igindeki
kanaldan gegtiginde, farkli kanal sekilleri akiskanin nozuldan
¢lkis seklini belirler.

2. Daldirma Yikama

Bir tank icinde hazirlanmig, sicak ylkama sivisina sepet, aski
ya da tambur ile kirli pargalann daldirlarak temizlenmesi
prosesidir.

Daldirma Yikama Sistemleri, herhangi bir mekanik etkiye
sahip olmadigi icin Sicaklik ve kimyasalin etkisi ile ylikama
prosesi gerceklesir. Diger yikama sistemlerine oran ile Proses
hizi disUktdr, kimyasal ve enerji sarfiyati yiksektir.

3. Ultrasonik Yikama
Yikama Tanklarinin icerisine yerlestirilen Ultrasonik Unitelerin

olusturdugu ses dalgalarinin  kirli  ylzeyde olusturdugu
elektronik firgalama etkisi ile gergeklesen temizleme prosesidir.
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Calisma frekansi 25 khz-40 khz arasindadir.Hassas YUzeyler,
kor delikler ve disli parcalann temizliginde yogunlukta tercih
edilen guglU bir yikama ydntemidir. Temizlik kriterine bagl
bir yilkama sistemi ihtiyacina genel olarak cevap veren bir
yikama yontemidir.

4. Enjeksiyonlu Yikama

Yikama Tanklarinin / Kabininin - i¢erisinde bir pompa yardimi ile
olusturulan yUksek devinim ile suyun sirtiinme kuvvetinden
yararlanilan ylkkama prosesidir. Genel olarak galerili parcalarin
ylkanmasinda tercih edilen bir yéntemdir. Derin delikler ve
kor delikler icinde tercih edilir. Delik i¢lerinde biriken hava bu
yontem ile ¢ikarken, delik icine sivinin girerek temizlenmesi
saglanir.

5. Hedefli Yikama

Hassas ylkama gerektiren boru tip parcalarn ykama
odalarinda fikstlrlenerek ylkanmasi prosesidir. Yikama icin
temizlik kriterlerine bagll olarak 2bar - 40 bar kadar
basing secilebili. Yikama sirasinda borunun igine
basingli olarak uygulanan sivi tirbulansli akis ile kanal
icinde sUpUrerek temizlik yapar.

6. Yiksek Basingh Yikama ve Capak Kirma

Talagl imalat sonrasi ortaya ¢ikan ¢apaklarin Yiksek
basin¢l pUskirtme sistemi ile bertaraf edilmesi pro-
sesidir. Genel olarak bu gapaklar ylizeyde ya da delik
icindedir. Delik icinde bulunan ¢apaklarn temizligi icin
kullanilan &ézel nozullar yUksek basing (100 - 600 bar)

ile capak ylzeyi tarayarak kopararak temizler.

YIKAMA SiSTEMLERINDEKi YARDIMCI
EKiPMANLAR

YAG AYIRMA SiSTEMLERI

Ykama Tanklarinin kirlenmesi sonrasinda, tanklarin
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surface. The operating frequency is between
25 khz-40 khz. It is a powerful washing method
that is mostly preferred for cleaning sensitive
surfaces, blind holes and gear parts. It is a
washing method that generally meets the
need for a washing system depending on the
cleaning criteria.

4. Injection Washing

It is a washing process that utilizes the friction
force of water with the high motion created by
a pump inside the Washing Tanks / Cabin. It
is generally a preferred method for washing
perforated parts. It is preferred for deep holes
and blind holes. While the air accumulated in
the holes is removed with this method, the
liquid is allowed to enter the hole and clean it.

5. Targeted Washing

It is the process of washing pipe type parts that require
sensitive washing by fixing them in washing rooms.
Depending on the cleaning criteria for washing, a pressure
of 2bar - 40bar can be selected. During washing, the liquid
applied under pressure to the inside of the pipe cleans by
sweeping in the channel with turbulent flow.

6. High Pressure Washing and Burr Breaking

It is the process of removing burrs that occur after machining
with a high pressure spray system. Generally, these burrs
are on the surface or inside the hole. Special nozzles used to
clean the burrs in the hole clean the burr surface by scanning
and tearing it off with high pressure (100 - 600 bar).

AUXILIARY EQUIPMENT IN WASHING SYSTEMS

https://www.tuyider.org



OIL SEPARATION SYSTEMS

After the Washing Tanks are dirty, the oil accumulated on
the surface of the tanks is transported outside the System
by Oil Separation Systems. It allows the oil washing liquid
collected from inside the tank to be used for a longer period
of time. It prevents the accumulated oil from contaminating
the surface of the washed parts.

PARTICLE FILTRATION

Metal shavings accumulated on the surface of parts coming
out of Machining accumulate freely as dirt in tanks after
washing. Removing these particle dirt from tanks by filtering
eliminates the risk of contamination.

POLLUTION DETECTION WITH PH AND
CONDUCTIVITY MEASUREMENT

The concentration change (decrease or increase) of the
washing liquid in the tanks gives us information about tank
pollution. Thanks to the measurements made with the
conductivity and pH sensors mounted on the tanks, tank
pollution is intervened at the right time.

AUTOMATIC CHEMICAL DOSING SYSTEMS

These are systems used to keep the chemical concentration
of tanks at the same level. It is validated depending on the
dirt on the product to be washed.

TRENDS IN WASHING SYSTEMS

e Systems that are mostly based on automation systems
are frequently preferred. It is aimed to eliminate the loss of
efficiency in systems that rely on human power. At the same
time, data such as conductivity, pH, flow, temperature, filter
pollution analysis are collected with smart analysis and
measurement systems in order to find retrospective errors.

e Waterless washing (Laser / Plasma Technology, Solvent
Washing); It is preferred due to washing needs and
requirements. The reason for preferring solvent washing is
that the surface of the part to be washed is damaged by
water.

¢ Process Specific Washing system designs may require
a specially designed machine, depending on the capacity
and geometry of the dirty part. In the automotive industry,
washing methods can be combined to meet the required
cleaning criteria.

Selection Criteria in Washing Systems

Factors to consider when selecting parts cleaning systems
include:

e Geometry of the Part to be Washed: The size and
geometry of the part to be washed play a major role in

yUzeyinde biriken yagd, Yag Ayirma Sistemleri ile Sistemin
disina taginir. Tankin iginden toplanan yag yikama sivisinin
daha uzun slre kullanimasini saglar. Biriken yagin yikanan
pargalarin ytzeyine bulagsmasini engeller.

PARTIKUL FILTRASYONU

Talasl imalattan gikan parcalarin yiizeyinde biriken metal
talagl, yikama sonrasl tanklarda serbest olarak kirlilik olarak
biriki. Bu partikdl kirliliklerinin - tanklardan filtre ederek
uzaklastirmak, kirliliklerin bulasma riskini ortadan kaldirir.

PH VE ILETKENLIK OLGUMU iLE
KIRLILIK ALGILAMA

Tanklarda yikama sivisinin konsantrasyon degisimi, (azalmasi
ya da artmasi) bize tank kirliligi hakkinda bilgi verir. Tanklara
montajlanan iletkenlik ve pH sensdrleri ile yapilan 6lgtmler
sayesinde tank kirliliklerine dogru zamanda mudahale edilir.

OTOMATIK KiMYASAL DOZAJ SISTEMLERI

Tanklarin kimyasal konsantrasyonunun surekli ayni dizeyde
kalmasi i¢in kullanilan sistemlerdir. Yikanacak Urun Gzerindeki
kirlilige bagl olarak valide edilir.

YIKAMA SISTEMLERINDEKi TRENDLER

e Otomasyon Sistemlerinin agirlikli oldugu sistemler siklikla
tercih edilmektedir. Insan giiciine bagl kalarak calisan
sistemlerdeki verim kaybinin ortadan kaldirimasi hedeflenir.
Ayni zamanda ge¢mise dontk hatalarinda bulunmasi igin
Akilll analiz ve 6lgme sistemleri ile iletkenlik, pH, debi,
sicaklik, filtre kirlilik analizi gibi verilerin toplanmasi saglanir.

e Susuz yikama (Lazer / Plazma Teknolojisi, Solventli
Yikamalar); Yikama ihtiyaclar ve gereklilikler sebebi ile tercih
edilir. Yikanacak parganin su ile ylzeyinin bozulmasi, solventli
yikamalarin tercih sebebidir.

* Prosese Ozel Yikama sistem tasanmlar gerek kapasite
gerek ise Kkirli parcanin geometrisi 6zel tasarm makine
gereksinimi yaratabilir. Otomotiv sanayinde, gereken temizlik
kriterlerinin kargilanmasi amaci ile ylkama yontemleri kombine
edilebilir.

Yikama Sistemlerinde Secim Kriterleri

Parca temizleme sistemlerinin seciminde dikkate alinmasi
gereken faktorler sunlardir:

* Yikanacak Parcanin Geometrisi: Yikanacak Parganin
Olclisti ve Geometrisi sistem seciminde biylk rol oynar.
Ornegin ok kiclk ve dizlemeyen parcalar yigin olarak
ylkanmak zorunda oldugundan, daldirma sistemlerde
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system selection. For example, since very small and non-
arrangeable parts have to be washed in bulk, they are
suitable for washing in immersion systems.

e Contamination on the Part: Whether the contamination
on the dirty product is water-based (boron oil) or solvent-
based (pure oil) determines the choice of chemical to be
used in washing. The determined washing chemical is also
effective in determining the machine type.

e Capacity of Parts to be Washed: Depending on the
capacity of the parts to be washed, cell type Washing
Systems can be selected, while line type machines are
preferred for high capacity products.

e Energy Consumption: Economical and energy-saving
machines reduce long-term costs. The user’s energy
resources are also preferred in the use of Washing Systems.

e Environmentally Friendly Features: In order to reduce
chemical use, it is necessary to use mechanical effects in
washing systems. The increase in mechanical effects is a
factor that reduces the chemical rate.

THE ROLE OF QUALITY STANDARDS IN WASHING

Especially in the automotive industry, in order for vehicles to
operate healthily, all engine parts must be cleaned according
to certain Cleaning Criteria before assembly.

The cleaning of parts according to these criteria ensures
healthy working vehicles and human life.

INVESTMENT ANALYSIS

How should a return on investment analysis be conducted
to understand both the costs and benefits of investing in
industrial parts washing equipment?

1. Initial investment costs assessment in accordance with
process requirements

2. Operational costs assessment such as energy
consumption, water usage, maintenance and cleaning
agents, filters and consumables

3. System life-depreciation

4. Replacement of wearing parts and regular
maintenance costs

5. System Improvement and renewal costs

6. Technological follow-up and modernization that can
contribute to cost savings or development.

Surface cleaning and washing systems vary depending on
the purpose of use and environmental factors. Each system
has different advantages and disadvantages, so choosing
the right system increases cleaning efficiency and optimizes
costs.

ylkanmasi uygundur.

e Parca Uzerindeki Kirlilik: Kirli Griin Gizerindeki kirliligin su
bazli kirlilik (oor yagi), ya da solvent bazl kirlilik (ptr yag) olmasi,
yikamada kullanilacak kimyasal secimini belirler. Belirlenen
ylkama kimyasall, makine tipinin de belirlenmesinde etkilidir.

* Yikanacak Parca Kapasitesi: Yikanacak Parca Kapasite-
sine bagdll olarak hticre tip Yikama Sistemleri secilebilecegi
gibi, yUksek kapasiteli Grunler icin hat tipi makinalarda tercih
edilir.

e Enerji Tuketimi: Ekonomik ve eneriji tasarrufu saglayan
makineler, uzun vadeli maliyetleri dusutrdr. Kullanicinin enet;ji
kaynaklar da Yikama Sistemlerini kullaniminda tercih ediilir.

e Cevre Dostu Ozellikler: Kimyasal kullanimini azaltmak
icin ylkkama sistemlerinde mekanik etkilerden faydalanmak
gerekmektedir. Mekanik etkinin artmasi kimyasal oranini
azaltan bir faktérdur.

YIKAMADA KALITE STANDARTLARININ ROLU

Ozellikle Otomotiv Endistrisinde araglarin saglikli bir sekilde
galisabilmesi icin, tim motor pargalarinin montaj éncesi belirli
Temizlik Kriterine bagl olarak temizlenmesi gerekmektedir.

Pargalarin bu kriterlere bagl temizligi, saglikl ¢alisan araglar
ile insan hayatini glvene almaktadir.

YATIRIM ANALIZi
EndUstriyel parga ylkama ekipmanina yatirim yapmanin hem
maliyetlerini hem de faydalarini anlamak icin yatinm getirisi

analizi nasil yapilimalidir?

1. Proses Gerekliliklerine uygun olarak, ilk yatinm
maliyetleri degerlendirme

2. Enerji tUketimi, su kullanimi, bakim ve temizlik
maddeleri, filtreler ve sarf malzemeleri gibi operasyonel
maliyetlerin degerlendiriimesi

3. Sistem dmri- amortisman

4. Asinan pargalarin degismesi ve dizenli bakim maliyetleri

5. Sistem lyilestirmesi ve yenileme maliyetleri

6. Maliyet tasarrufuna veya gelisime katkida bulunabilecek
teknolojik takip ve modernizasyon

YUzey temizleme ve yikama sistemleri, kullanim amacina
ve cevresel faktorlere bagll olarak cgesitlenir. Her sistemin
farkl avantajlar ve dezavantajlari vardir, bu nedenle dogru
sistemin secilmesi, temizlik verimliligini artinr ve maliyetleri
optimize eder.
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Surdurulebilirlik
Sustainability

'What is Sustainability and Why i it Imporant?

ismail AKSOY Cevre Mihendisi
Aken Muhendislik Aritma Sistemleri San. Tic. Ltd. / Genel Mudur
TUYIDER Gevre ve Strduriilebilirlik Galisma Grubu Uyesi

Surdurulebilirlik, mevcut ihtiyaclarmizi  karsilarken ayni
zamanda gelecek nesiller icin gereken kaynaklari korumakla
ilgilidir. Hayatta kalmak igcin dogal kaynaklara ihtiyacimiz
oldugunuve bu dogal kaynaklarin cogununyenilenmeyecegini
kabul eder. Bu nedenle, kaynaklarin éndmUzdeki yillarda
da mevcut olmasini saglama sorumlulugumuz vardrr.
Sdrdurdlebilirigin G¢ temel unsuru (gevresel, ekonomik ve
sosyal) strdurdlebilir bir gelecege giden yolda dénustmlerin
gerceklesmesi ve gelistirimesine yardimcei olmaktadir.

Cevresel siirdiiriilebilirlik: insanlarin hava, su, toprak,
ormanlar ve hayvanlar gibi dogal kaynaklar tlketmesi
ile birlikte ekolojik butdnligin korunmasi ve
Dunya’nin  gevresel sistemlerinin dengede
kalmasinin saglanmasi ilkesi.

Ekonomik surdirilebilirlik: Dlnyadaki
insanlarin  bagim-sizl@ni sdrdirmesi  ve
ihtiyaclarini karsilamak icin bir is edinebilmesi
veya diger kaynaklar elde edebilmesi hedefi.
Ekonomik sistemler yerinde olmali ve herkes
tarafindan erisilebilir olmalidir.

SUSTAINABILITY
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Sustainability is about meeting our current needs while also
maintaining the resources needed for future generations. It
acknowledges that we need natural resources to survive
and that many of those natural resources are not renewable.
Therefore, we have a responsibility to ensure that resources
are available for many years to come.nThe three pillars of
sustainability (environmental, economic, and social) can help
to pave a path toward a sustainable future:

Environmental sustainability: The principle of maintaining
ecological integrity and ensuring that Earth’s environmental
systems remain balanced as humans
consume natural resources such as air,
water, soil, forests, and animals.

Economic sustainability: The goal for
humans on Earth to maintain independence
and be able to get a job or acquire other
resources to meet their needs. Economic
systems must be in place and accessible to
all.

https://www.tuyider.org



Social sustainability: The principle of ensuring that basic
human needs are attainable by all, meaning all community
members have enough resources. Strong social systems
can ensure healthy, happy communities that respect human
rights such as labor, health care, and equality.

With the growing climate crisis and mounting environmental
challenges, the need for sustainability has never been more
urgent. Rising global temperatures, biodiversity loss, and
resource depletion are no longer distant threats; they're
unfolding in real-time, affecting ecosystems, economies, and
daily life. The question is no longer whether we should act but
how we can do so effectively. Environmental sustainability is
more than just a buzzword; it's a fundamental shift in how
we interact with the natural world. It means meeting our
present needs without compromising the ability of future
generations to thrive, ensuring that ecosystems remain
resilient, resources are managed responsibly, and human
activities are in harmony with the environment.

Sosyal sirdirilebilirlik: Temel insan ihtiyaglarinin herkes
tarafindan ulagilabilir olmasini saglama ilkesi, yani ttim toplum
Uyelerinin yeterli kaynada sahip olmasi anlamina gelir. GUclU
sosyal sistemler, emek, saglk hizmeti ve esitlik gibi insan
haklarina saygi gdsteren saglikli, mutlu toplumlar saglayabilir.

BulyUyen iklim krizi ve artan cevresel zorluklarla birlikte,
surdUrUlebilirlige olan ihtiya¢ hi¢ bu kadar acil olmamisti.
Artan kuresel sicakliklar, biyolojik gesitlilik kaybi ve kaynak
tUkenmesi artk uzak tehditler degil; gercek zamanl olarak
gerceklesiyor, ekosistemleri, ekonomileri ve gunlik yasami
etkiliyor. Soru artk harekete gegip gegmememiz degil,
bunu nasil etkili bir sekilde yapabilecegimizdir. Cevresel
sUrdurulebilifik sadece bir moda sézctkten daha fazlasidir;
dogal dinyayla etkilesimimizde temel bir degisimdir. Gelecek
nesillerin  gelisme yetenegini tehlikeye atmadan mevcut
ihtiyaclanmizi karsilamak, ekosistemlerin dayanikli kalmasini,
kaynaklarin  sorumlu bir sekilde yodnetilmesini ve insan
faaliyetlerinin ¢evreyle uyumlu olmasini saglamak anlamina
gelir.
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Birlesmis Milletler, Kiresel Strdurllebilir Kalkinma Hedefleri
(SKH’ler) kapsaminda, 2030 vyilina kadar herkes igin
glvenli ve uygun fiyath icme suyuna evrensel ve esit erisim
saglanmasi ¢agrisinda bulunmaktadir. Birlesmis Milletler’in
son istatistikleri, bu hedefe ulasma c¢abalarinin  ¢ogdu
Ulkede hala yavas oldugunu gostermistir. Alici su ortamlari
Uzerindeki yUksek cevresel etkileri ve genel isletme maliyetleri
nedeniyle halk sagligi ve sahip olunan ekonomi ugruna
ham atik suyun potansiyel riskinin farkinda olmak buyUk
6nem tasimaktadir. Sonu¢ olarak, su artimi strdUrUlebilir
su temininin saglanmasinda &nemli bir faktérdir. Yasam
ddngusU degerlendirmesi (LCA) ve gevresel etki lgimu (EIQ)
ve su ayak izi (WF), Uretim / tlketim unsurlari, kirlilik tehditleri
ve temel dogal kaynaklarin tUkenmesi arasindaki iligki icin
uygulanan sUrdurdlebilirigi ele almak icin dnemli &zelliklerdir.
Atk su yoénetimi ile sUrdurdlebilir ekonomi igin ¢esitli yollar
gelistirebilir ve ayrica yararl yan Grtnlerin yeniden kullanimi /
geri kazanimi nedeniyle yeni is modelleri gelistirilebilmektedir.

Bu, insanlarn daha sUrdurUlebilir ve daha yesil bir gelecek
insa etmek icin ozel olarak tasarlanmis yeni teknolojilerden
yararlanmaya motive eder. StrdUrUlebilir bir atik su artma
tesisine yatinm yapmanin bircok avantajindan bazilarini
inceleyelim:

Sifir cevresel bozulma ile enerii Uretimi.

Cevreyi en iyi sekilde korurken ayni zamanda kamu saghgini
ve guvenligini de gozetir.

SurdUrdlebilir atik su artimi, su kaynakl kirliligin en aza
indirilmesini saglar.
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The United Nations, under its Global Sustainable
Development Goals (SDGs), is calling to have universal and
equitable access to safe and affordable drinking water for
all by 2030. The latest United Nations statistics showed
that the efforts toward achieving this goal are still slow in
most countries. Subsequently, it is of significant importance
to be aware of the potential risk of raw wastewater for the
sake of public health and the economy owned to its high
environmental impacts on receiving water bodies and its
overall operational costs. Subsequently, water treatment is
a prominent factor in the achievement of sustainable water
provision. Life cycle assessment (LCA) and environmental
impact quantification (EIQ) and water footprint (WF) are
important features to address sustainability applied for the
relationship between production/consumption elements,
pollution threats, and essential natural resources depletion.
Numerous studies have been assessed the environmental
impacts of wastewater treatment plants using different
impact assessment instruments like LCA, EIQ, and gray
water footprint (GWF) to support water management
stakeholders. Management of wastewater can develop
various avenues for the circular economy, and it also
develops new business models due to the reuse/recovery
of useful by-products.

This motivates people to leverage new technologies that
are exclusively designed to build a future that is more
sustainable and greener. Let’s take a look at some of the
many advantages of investing in a sustainable wastewater
treatment plant:

Energy production with zero environmental degradation.

It safeguards public health and safety while optimally

https://www.tuyider.org
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protecting the environment.

Sustainable wastewater treatment ensures there is minimal
waterborne pollution.

When industries decide to invest in a sustainable wastewater
treatment plant, it leads to lower expenses and better
savings.

Lastly, this system improves water quality while improving
the efficiency of industrial manufacturing processes.

Scarcity of water has become a major issue globally and this
has eventually led to a result in being a matter of economic,
human, and environmental insecurity. Wastewater until
recently was not considered to be something of immense
use or benefit, but now it is regarded as a new source of
clean water for non-potable and potable uses. Through
filtration and treatment of wastewater, the water is being put
to use for human consumption along with many other uses
such as industrial purposes, irrigation, washing, and much
more. Recycled wastewater is being used for numerous
purposes and it has the potential to provide various benefits
to societies in different forms.

In summary; The role of wastewater treatment is very
important in achieving the Sustainable Development Goals.
Wastewater treatment contribute effectively in achieving 11
out 17 SDGs.

Sanayiciler sdrddrdlebilir atik su artma tesislerine yatinm
yapmaya karar verdiginde, bu daha dislUk masraflara ve
daha iyi tasarruflara yol acar.

Son olarak bu sistem, endUstriyel Uretim sureglerinin verim-
liligini artinrken su kalitesini de iyilestirmektedir.

Su kithgr kuresel olarak blyUk bir sorun haline gelmis ve bu
durum sonunda ekonomik, insani ve gevresel guvensizlik
meselesi haline gelmesine yol agmistir. Atik su yakin zamana
kadar cok blyUk bir kullanim veya fayda olarak gérilmuayordu,
ancak artik icilebilir ve icilebilir olmayan kullanimlar igin yeni
bir temiz su kaynagi olarak kabul edilmektedir. Atik suyun
filtrelenmesi ve artiimasi yoluyla su, endustriyel amaclar,
sulama, ylkkama ve ¢ok daha fazlasi gibi bircok baska
kullanimla birlikte insan tUketimi icin kullanimaktadir. Geri
dénustirdlmus atik su gok sayida amag icin kullaniimaktadir
ve toplumlara farkll bigimlerde cesitli faydalar saglama
potansiyeline sahiptir.

Ozet olarak; Surdurtlebilir Kalkinma Hedeflerine ulasmada
atik su arntiminin rold oldukca Gnemlidir. Atk su artimi, 17
SurdUrdlebilir KalkinmaHedefi’'nden 11’iningergeklestiriimesine
etkin bir sekilde katkida bulunmaktadir.
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Kataforez Kaplama Sektoruinde

Asit Geri Kazanimi

Acid Recovery in the
Cataphoresis Coating Sector

Fatih KARAKAYA - Arge Yoneticisi
Meltem CALIKOGLU - Arge Sefi
Gilrkan Sami TAN - Arge Sorumlusu
Berkan Tolga GUMUS - Arge Sorumlusu
Enes AYSAN - Arge Sorumlusu
Giris

Kataforez kaplama sektdrinde kaynakl ve lazer kesimli
parcalar icin kataforez kaplama prosesi icerisinde asit
islemi uygulanmaktadir. Uygulanan bu islem ile kaynak
capaklan ylzeyden uzaklastirlarak ve yalitkan yUzeylerin
iletken hale gelmesi saglanarak ylizeye kataforez tutunumu
arttinimaktadir. Bu igslem igin genellikle ortofosforik asit
icerikli asit banyolari kullanilir. Fosforik asit banyolarinin
icerisinde ¢ozllen metal katyonlar asit banyosunun zamanla
islevselligini azaltmaktadir. Asit geri kazanimi teknolojisi ile
proses verimi diisen asit banyosu; kimyasal ¢ozeltisinin gtclt
katyon degistiricileri araciigi ile metal iyonlarini - ayristirarak
asit geri kazanmi ve déntsimuU yapilabilmektedir. Hizli bir
kimyasal reaksiyonun ve kendine 6zgu kimyasal ve fiziksel
degisimlerin kullanildigi bir teknolojidir.

Asit Geri Kazanimi Tesislerinin Avantajlan

¢ Asit banyolarin émdurlerini uzatmak ve atik asit olusumunu
engellemek.

e Asit banyosunda kullanilan kimyasallardan tasarruf ederek
hammadde tlketimini azaltmak.

¢ Asit banyolarinin kimyasal igerigini sabit tutup Gretim hizini
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Introduction

In the cataphoresis coating industry, an acid treatment
process is applied during the cataphoresis coating process
for welded and laser-cut parts. This treatment helps to
remove weld spatter from the surface and makes insulating
surfaces conductive, thereby increasing the adhesion
of the cataphoresis coating to the surface. Typically, acid
baths containing orthophosphoric acid are used for this
process. The metal cations dissolved in phosphoric acid
baths gradually reduce the functionality of the acid bath over
time. Through acid recovery technology, the performance-
degraded acid bath can be regenerated and transformed by
separating the metal ions through strong cation exchangers
in the chemical solution. This is a technology that uses
fast chemical reactions and unique chemical and physical
changes.

Advantages of Acid Recovery Plants

e Extending the lifespan of acid baths and preventing the
formation of waste acid.

e Reducing raw material consumption by saving on
chemicals used in the acid bath.



e Maintaining the chemical content of acid baths, improving
production speed, and enhancing product quality.

Removal of Iron Atoms Using an
Acid Recovery Machine

The company Karakaya 86 actively uses the acid recovery
machine and has significantly contributed to the development
of this technology through experiments conducted in-house.
With the use of the machine, iron content in the acid bath is
reduced before it is sent for disposal, and the effectiveness
of the acid bath in the coating process is improved. At
Karakaya 86, acid cation resins, and acids containing
hydrogen and sulfur are used in the acid recovery machine
to maintain control over the iron (Fe) content in the acid bath.
The duration of the acid recovery process typically ranges
between 40-60 minutes per cycle. To maintain the efficiency
of the resin and achieve more effective results, the system is
regularly cleaned and rinsed. Experimental data is shown in
more detail in the Fe Amount vs. Day chart.

In the chart, it is observed that with 6 cycles per day over 10
days, the Fe value in the acid bath decreased by 30%. There
was no significant change in the Fe content between days
3to 5 and days 8 to 10. This constant iron content can be
attributed to several factors, such as the flow rate of the acid

info@tuyider.org

iyilestirerek Uretim kalitesini artirmak.

Asit Geri Kazanimi Makinesi ile Demir
Atomlarinin Uzaklagtinimasi

Karakaya 86 firmasi, asit geri kazanim makinesini aktif olarak
kullanarak, kendi bunyesinde gerceklestirdigi deneylerle
bu teknolojinin gelisimine dénemli katkilar saglamaktadir.
Makinenin kullanimi ile asit banyolarn atiga génderilmeden
Demir icerigi azaltlmakta ve asit banyolarnin kaplama
prosesindeki etkinligi artinimaktadir. Karakaya 86 firmasi, asit
geri kazanim makinasinda; asit katyon reginesi, hidrojen ve
sUIfur icerikli asitler kullanarak, asit banyosundaki Fe oranini
kontrol altinda tutmaktadir. Asit geri kazanmi igleminin
sUresi ortalama 1 tur gevrim sUresi 40-60 dakika arasinda
degismektedir. Recinenin etkinligini korumak ve daha verimli
sonuglar elde etmek icin, recinenin yikanmasi ve durulanmasi
gibi islemlerle sistem bakimi yapiimaktadir. Deney verileri Fe
Miktar-GUn grafiginde daha detayll gortlmektedir.

Grafikte, asit geri kazanmi makinesinin 10 gln boyunca
gunde 6 tur kullanimiyla asit banyosundaki Fe degerinin
%30 oraninda dustigu gdézlenmistir. Grafikte 3. Gun ile 5.
Gun ve 8. GuUn ile 10. GUn araliginda Fe miktarinda degisim
gbzlenmemistir. Birkag sebepten dolayr demir miktan
sabit kalmaktadir. Ornegin, banyodan gelen asidin debi
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from the bath and the resin’s lifespan. In such cases, the
machine can be rested for 5-10 minutes to prevent these
issues. Throughout the experimental process, the acid
recovery machine was run for 60 cycles.

miktari, recinenin kullanm émrU vb. Bu gibi durumlarda
makinenin 5-10 dakika gibi sirelerde dinlendiriimesi ile 6nle-
nebilmektedir. Deney surecinde asit geri kazanim makinesi
60 tur calistinimistir.

Gunlere Gore Asit Banyosundaki Fe Degerleri
Fe Values in the Acid Bath by Day
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Grafik 1 Asit geri kazanimi makinesinin calistigi gtinler ve Fe degerinin degisimi
Chart 1 Days of operation of the waste recovery machine and the change in Fe value

Conclusion

Acid recovery technology provides a solution that
successfully reduces the Fe content in the acid bath using
acid and resin, while helping to maintain the effectiveness
of the acid bath and improve the quality of the coating
processes. By using the machine efficiently, Fe atoms in the
acid bath are removed without causing any interruptions in
the production line, thereby positively impacting the lifespan
of the acid bath. The number of operational cycles of the
machine can be adjusted according to the limit values of Fe
content in the acid bath.

Referanslar | References

Sonug

Asit geri kazanm teknolgjisi, asit ve recine kullanimi ile
asit banyosundaki Fe miktarni basaryla azaltan ve
kaplama sUreglerinin Kkalitesini iyilestiren asit banyolarinin
etkinligini korumaya yardimci olan bir ¢ézim sundugunu
gbstermektedir. Makinenin etkin bir sekilde kullaniimasi ile
seri Uretim hattini herhangi bir durus gergeklestirmeden asit
banyosundaki Fe atomlarinin gidererek, asit banyosunun
omrind olumlu yonde etkilemektedir. Makinenin calisma
turlarinin belirlenmesi, asit banyosu igerisinde bulunan Fe
miktarinin limit degerlerine gore revize edilebilmektedir.

[1] Gulbas, M., (2023). Ylzey Kaplama ve Hidrometalurjide Kullanilan Asit, Asit Karisimlar,Kimyasal Cozeltilerin Rejenerasyonlari, Geri Kazanimi ve

DénUsUmU, Su Ve Gevre Teknolojileri, 178, 44-55.

[2] Kilig, Y., Timur, S., (2012), Curlk Asit Degerlendirme Ve Rejenerasyon Yontemleri — 2,Galvaniz Dinyasi, 3, 18-21.
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TUYIDER
YUZEY AKADEMISI TEKNIK FORUMU

Surface Academy / Technical Forum

TUYIDER - Ylzey Islemler Dernegi, Yizey Akademisi
19 Aralk 2024 tarihinde TOSB Otomotiv Tedarik Sanayi
ihtisas Organize Sanayi Bélgesi Konferans Salonunda
Otomotiv sektorinin dnct firmalarnini bir araya getirdi.
Kuresel otomotiv sektdrintn intiyaclan dogrultusunda teknik
temizlik yéntemleri ve testleri konularinin ele alindigi Teknik
Forum’da, 4 oturum boyunca sektér uzmanlari deneyimlerini
Uyelerimizle paylastilar. 100’den fazla isletme temsilcisinin
katildigr etkinligin temel amaglar arasinda:

e Sektdrel kalite standartlarini (VDA19 ve ISO 16232)
tanitmak

e Teknik temizligin dnemini vurgulamak

¢ Parca temizleme ydntem ve ekipmanlarini tanitmak

* Yizey temizleme kimyasallari seciminde kriterleri

belirlemek

e Test ve analiz yontemleri ile standardizasyon ¢alismalar
hakkinda bilgilendirme yapmaktir.

VDA 19 standardi, otomotiv sektériinde iglevsel agidan kritik
bilesenlerin  partikdl  kontaminasyonunu  degderlendirmek
ve kontrol etmek amaciyla olusturuimus bir teknik temizlik
standardidir. VDA 19 standardi, I1ISO 16232 ile birlikte
calisarak motorlu tagit bilesenlerinin Uretimi ve temizligiyle
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TUYIDER - Surface Treatments Association of Turkey,
Surface Academy brought together the leading companies
of the automotive industry at the TOSB Automotive Supply
Industry Specialized Organized Industrial Zone Conference
Hall on December 19, 2024. At the Technical Forum, where
technical cleaning methods and tests were discussed in line
with the needs of the global automotive industry, industry
experts shared their experiences with our members during
4 sessions. Among the main objectives of the event, which
was attended by more than 100 business representatives:

¢ Introducing sectoral quality standards (VDA19 and ISO
16232)

e Emphasizing the importance of technical cleanliness
e |ntroducing parts cleaning methods and equipment

e Determining criteria in the selection of surface cleaning
chemicals

e To provide information about test and analysis methods
and standardization studies.

The VDA 19 standard is a technical cleaning standard created
to evaluate and control particle contamination of functionally
critical components in the automotive industry. The VDA
19 standard works together with ISO 16232 to standardize
processes related to the production and cleaning of motor
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vehicle components. Compliance with these standards
increases the competitiveness of businesses in the global
market and ensures product quality.

In the opening speech, the Secretary General of the
association, T. Ali Selen, talked about TUYIDER’s activities
and future goals. Following this, Assoc. Prof. Dr. Ekrem
Altuncu (Sakarya University of Applied Sciences - SUMAR),
a member of the Scientific and Advisory Board of the
Surface Academy, delivered a presentation titled “THE
IMPORTANCE OF SURFACE CLEANING IN AUTOMOTIVE
PARTS.” In his presentation, he explained the benefits
of technical cleanliness in the automotive industry with
examples, emphasizing sustainable circular economy
conditions.

In the second session, Umran Demirson, General Manager
of PROTECHNOLOGY Industrial Washing Machines, gave
a presentation titled “SURFACE CLEANING, WASHING
SYSTEMS, AND THEIR FEATURES.” The session was
interactive, with a Q&A segment that provided participants
with in-depth information about washing systems.

The third session featured Mari Yanci, Sales Manager of
INTERSONIK, who presented on “ULTRASONIC CLEANING
TECHNOLOGY AND SYSTEMS.” The fundamental principles
of washing with ultrasonic systems, system design, and the

-|ﬂ
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ilgili sdreclerin standardizasyonunu saglar. Bu standartlara
uyum, isletmelerin kiiresel pazarda rekabet edebilirligini artinr
ve Urun kalitesini glvence altina almaktadrr.

Acllis konusmasinda dernek genel sekreteri T.Ali Selen’nin
TUYIDER faaliyetlerinden ve gelecek hedeflerinden bahset-
mistir. Ardindan YUzey Akademisi Bilim ve Danisma
Kurulu Uyesi Dog. Dr. Ekrem Altuncu (Sakarya Uyg. Bil.
Uni. - SUMAR) “OTOMOTIV PARCALARINDA YUZEY
TEMIZLIGININ ONEMI” baslikl sunumunda  stirddrdilebilir
déngusel ekonomi kosullarindan ve teknik temizligin
otomotivde sagdladigi kazanimlari érnekler ile aciklamigtir.

2. Oturumda PROTECHNOLOGY Endustriyel Yikama
Makineleri Firmasi Genel Midiirii Umran Demirson “YUZEY
TEMIZLEME, YIKAMA SISTEMLERI VE OZELLIKLERI”
baglikll sunumu gerceklestirmisti. Soru ve cevaplar ile
interaktif bir cercevede katlimcilar ykama sistemleri
hakkinda derinlemesine bilgilendiriimiglerdir.

3. Oturumda INTERSONIK Firmasi Satis MUidir(i Mari Yanci
“ULTRASONIK TEMIZLEME TEKNOLOJISI VE SISTEMLERI”
konulu sunumu gergeklestirmistir.  Ultrasonik  sistemler
ile ylkamanin temel esaslar, sistem tasarmi ve sistem
parametrelerinin  temizlik sureglerinde etkisi ayrintilaryla
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paylagilmistir.

4. Oturumda ise TEST 19 Firmasindan Merve Kuscu “VDA19
STANDARDI VE TESTLERI” ni érnek alma test ve raporlama
sureclerini aciklamiglardir. BVA firmasinin temsilciligini yaptigi
GLASER, MAFAC firmalarinin Grdn, test ve yikama sistemleri
tanitiimistir.  Etkinlik boyunca konferans salonu 6ninde
katiimci firmalann Griin standlarinda Urdnler sergilenmistir.
Ara molalarda Uyeler stand ziyaretleri ile teknik gérusmeler
yapmiglardir.

Etkinligin bir diger dnemli destekgisi ise olan TEKAFOS
TEKNOLOJIK SISTEMLER firmasi ¢zellikle mikroskobik
analiz sistemleri (Evident Olympus Mikroskoplar) ve
yaziimlari hakkinda demolar gerceklestirmislerdir. Bildiginiz
Uzere ylkama islemleri ve test numunelerinin degerlendirimesi
asamasinda gorintl analizi ile mikroskobik incelemeler
istatistiksel olarak degerlendiriimekte ve raporlandirimaktadir.
TUm gun slUren etkinlik sonunda TOSB Yo&netiminin de
katiimi ile plaket tdreni gerceklestirimistir. Bu etkinligin ev
sahipligini yapan TOSB Y&netimine, Koordinatér Sayin Ayca
Ekim’e desteklerinden dolay tesekkUrlerimizi sunariz.

TUYIDER, Uyelerinin gelisimini desteklemek, sektorel talepler
dogrultusunda bilgi ve tecrlbelerini paylasmak ve sektdrliin
gelisimine katki saglamak amaciyla faaliyet géstermektedir.
Uluslararasi iligkilerini guglendirerek paydaslarini  artiran
TUYIDER, ylzey islem ve kaplama sektérinde énciti bir
dernek olma rolinu Ustlenmistir.
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impact of system parameters on cleaning processes were
shared in detail.

In the fourth session, Merve Kuscu from TEST 19 explained
“VDA19 STANDARD AND TESTS,” covering sampling
tests and reporting processes.Additionally, products, test
systems, and washing systems from GLASER and MAFAC,
represented by BVA, were introduced. Throughout the
event, products were displayed at exhibitor stands in front
of the conference hall. During the breaks, members visited
the stands and engaged in technical discussions.

Another important supporter of the event, TEKAFOS
TECHNOLOGICAL SYSTEMS company, carried out demos
especially about microscopic analysis systems (Evident
Olympus Microscopes) and software. As you know, image
analysis and microscopic examinations are statistically
evaluated and reported during the washing processes and
evaluation of test samples. At the end of the all-day event,
a plaque ceremony was held with the participation of TOSB
Management. We would like to thank TOSB Management
for hosting this event and Coordinator Ms. Ayga Ekim for
their support.

TUYIDER operates with the aim of supporting the
development of its members, sharing knowledge and ex-
periences in line with sectoral demands, and contributing to
the growth of the industry. By strengthening its international
relations and expanding its network of stakeholders,
TUYIDER has assumed the role of a leading association in
the surface treatment and coating industry.
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OTOMOTIV PARGALARINDA YUZEY TEMIZLEME TEKNIKLERI
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Surface Cleaning Techniques In Automotive Parts and
[SO16232-VDA19.1-VDA19.2 Standardization

TEKNiK FORUM | TECHNICAL FORUM

19 ARALIK / December 2024 / TOSB Otomotiv Tedarik Sanayi iht. Org. San. Bél. Konf. Salonu Sekerpinar / Kocaeli

Tim Yiizey Islemler Dernegi / TUYIDER - Yizey Akademisi, otomotiv endUstrisinin ihtiyaglan dogrultusunda gesitli otomotiv pargalarinda
gereksinim olan ytzey ylkama, temizleme tekniklerini ve sistemlerini tanitmak uluslararasi normlarda VDA19 kriterlerine bagl yizey hazirlig), test
ve analizlerini sektor paydaslari ile paylasmay hedeflemektedir. 4 Oturum gergeklestirilecektir.

Teknik Yiizey Temizligi 6zellikle otomobil endiistrisinde, islevsellik bakimindan
6nem tasiyan ¢ok énemli bir kalite 6zelligidir.

Surface Treatments Association - TUYIDER - Surface Academy aims to introduce the surface washing, cleaning techniques and systems
required in various automotive parts in line with the needs of the automotive industry, and to share surface preparation, testing and analysis
based on VDA19 criteria in international norms with industry stakeholders. 4 sessions will be held.

Technical Surface Cleaning, especially in the automobile industry, it is a very important
quality feature that is important in terms of functionality.

PROGRAM
Assoc. Prof. | Dr. Dog. Dr. Ekrem ALTUNCU - Koordinatér | Coordinator

10.00 AGILIS - TUYIDER TANITIM
OPENING - PRESENTATION OF TUYIDER
T. ALi SELEN (TUYIDER G.SEKRETER)

10.15 - 10.45 OTOMOTIV PARCALARINDA YUZEY TEMIZLIGININ ONEMI
THE IMPORTANCE OF SURFACE CLEANING IN AUTOMOTIVE PARTS B
DOG.DR. EKREM ALTUNCU, TUYIDER YUZEY AKADEMISi / SUMAR PROTELCH NoLocy

INDUSTRIAL WASHING MACHINES
10.45 - 11.30 YUZEY TEMIZLEME VE YIKAMA SISTEMLERI VE OZELLIKLERI

SURFAGE CLEANING AND WASHING SYSTEMS AND FEATURES ’m TE n s o N ’K | 9
S

UMRAN DEMIRSON, PROTECHNOLOGY legn the pesi..

13.00 -13.45 ULTRASONIK TEMIZLEME TEKNOLOJISI VE SISTEMLERI BVA i
ULTRASONIC CLEANING TECHNOLOGY AND SYSTEMS ‘

MARI YANCI, INTERSONIK

| ’
13.45 - 14.30 VDA19 STANDARDI VE TESTLERI \I M A R 4
VDA19 STANDARD AND TESTS S U ‘l | GLASER

TECHNICAL CLEAMLINESS

MERVE KUSGU
TEKAFOS

TEST 19 - MAFAC - GLAESER - BVA, TEST19 ISIK MIKROSKOBUNDA [ty

YUZEY TEMIZLIK ANALIZ ORNEKLERI R emenr Ly iagar

SURFACE CLEANING ANALYSIS EXAMPLES IN OPTICAL MICROSCOPE —

TEKAFOS

15.30 - 16.00 KAPANIS / SERTIFIKA TORENI / HATIRA FOTOGRAF!
CLOSING / CERTIFICATE CEREMONY / PHOTO
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TUYIDER UNIVERSITE ZIYARETLERI

ANKARA YILDIRIM BEYAZIT UNIVERSITESIi- AYBU
MATEC (MALZEME TEKNOLOJILERI KLUBU)

MALZEME GUNLERI - 2025
26 SUBAT

TUYIDER University Visits

Ankara Yildirim Beyazit Universitesi- AYBU
MATEC (Material Technologies Club)
Material Days-2025
February 26

Ankara Yildirm Beyazit Universitesi'nde diizenlenen AYBU-
MATEC Malzeme Gunleri-2025 programinda, Malzeme
Teknolojileri Ogrenci Kulilbi’niin son derece basarill organi-
zasyonu ve misafirperver ev sahipliginde basariyla gercekles-
tirilmistir. Etkinlik 5 oturumda farkli sektér yoneticilerinin su-
num ve deneyimleriyle interaktif bir sekilde gergeklestirilmistir.

1. TUYIDER-Dog. Dr. Ekrem ALTUNCU (Sakarya Uygulamali
Bilimler Uni.-SUMAR); Yiizey Islem Sektoriinin Gelisiminde
Malzeme Biliminin Onemi,

2. NANOVAK AR-GE A.S.’tan Prof. Dr. Zafer Durusoy, Vakum
sistemleri ve ileri teknoloji kaplama teknikleri,

3. Limca Glass’tan Hatice Ekim Kaplan, Kariyer Planlama ve
Basarill Olmanin Yollari,

4. CES Advanced Armour'dan, H. Kemal SENYILMAZ,
Savunma Sanayisinde Kompozit malzemeler ve uygulalamalari

5. Turk Havacilk ve Uzay Sanayii'tan O. Halil Celik, Havacilik
Sektérinde Aliminyum Proses Metalurjisi kapsaminda su-
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numlar gergeklestirimistir.

“Yiizey Islem Sektorinin Gelisiminde Malzeme Biliminin
Onemi” baslkli  sunum TUYIDER YUZEY AKADEMISI
BILIM VE DANISMA KURULU Uyesi Sayin Doc. Dr. Ekrem
ALTUNCU tarafindan gerceklestiriimistir. Dernegimiz faaliyet-
leri ve sektorel beklentiler geng muhendis adaylar ve metalurji
ve malzeme muhendisligi bolimut &gretim Uyeleri ile payla-
siimistir. Kiiresel ekonomide ylzey islem sektérindn rolt ve
uygulamalari detaylariyla agiklanmistir. Bolim Baskani Sayin
Prof. Dr. Hasan Okuyucu’ya, Bélim Bsk. Yrd. Ogretim Uyesi
Sayin idris Tugrul Giileng’e, Dog. Dr. Metahan Erdogan’a, Dr.
Ogr. Uyesi Begiim Unveroglu Abdioglu’na ve tiim organizas-
yon kuruluna tesekkdrlerimizi sunariz.

Genc muhendislerin enerijisi ve yodun ilgisi son derece mut-
luluk verici. Bu organizasyonun hazirlanmasina katki ve ba-
sanisina destek olan tim kisi ve kurumlar kutluyoruz. AYBU
MATEC kulUbtndn tim 6grencilerine kariyerleri boyunca ba-
sarllar diliyoruz.
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15 TEMHUZ SEHITLERT
VERLESHESI

The AYBU-MATEC Material Days-2025 program held at An-
kara Yildinm Beyazit University was successfully held under
the highly successful organization and hospitable hosting of
the Material Technologies Student Club. The event was held
in an interactive manner with presentations and experiences
of different sector managers in 5 sessions.

1. TUYIDER-Assoc.Prof. Dr. Ekrem ALTUNCU (Sakarya Ap-
plied Sciences University-SUMAR); The Importance of Ma-
terials Science in the Development of the Surface Treatment
Industry,

2. NANOVAK AR-GE A.S. from Prof. Dr. Zafer Durusoy, Vac-
uum systems and high-tech coating techniques,

3. Hatice Ekim Kaplan from Limca Glass, Career Planning
and Ways to Be Successful,

4. From CES Advanced Armour, H. Kemal SENYILMAZ,
Composite materials and applications in the Defense Industry

5. O. Halil Celik from Turkish Aerospace Industries made
presentations within the scope of Aluminum Process Metal-

lurgy in the Aviation Sector.

The presentation titled “The Importance of Materials Science
in the Development of the Surface Treatment Sector” was
made by TUYIDER SURFACE ACADEMY SCIENCE AND
ADVISORY BOARD Member Mr. Assoc. Prof. Dr. Ekrem
ALTUNCU. Our association’s activities and sectoral expecta-
tions were shared with young engineer candidates and fac-
ulty members of the metallurgical and materials engineering
department. The role and applications of the surface treat-
ment sector in the global economy are explained in detail.
we would like to thank to the Head of the Department, Prof.
Dr. Hasan Okuyucu, to the Deputy Head of the Department,
Mr. idris Tugrul Gilenc, to Assoc. Prof. Dr. Metahan Erdogan,
and also Asisst Prof. Dr. Begiim Unveroglu Abdioglu and the
entire organization board.

The energy and intense interest of young engineers is ex-
tremely pleasing. We congratulate all individuals and institu-
tions who contributed to the preparation of this organization
and supported its success. We wish all students of AYBU
MATEC club success throughout their careers.
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TUYIiDER - TOM YUZEY iSLEMLER DERNEGI FIRMA ZiYARETLERI

TUYIDER - Surface Treatments Association Company Visits

ITU - ARI TEKNOKENT - 1Yi METAL

Son yillarda girisimailik ruhuyla faaliyet gdstermeye baslayan lyi
Metal, aliminyum alasimlarina yonelik 6zel anodizasyon meto-
duyla otomotiv, savunma ve havacilik sektorlerine hizmet ver-
meye baslamistir. Ar-Ge faaliyetleri ve ylzey muhendisliginde
etkin ¢6zUm ortakligl stratejileri ile hizla adindan s6z ettiren bir
start-up firmasidr. Istanbul Teknik Universitesi’nde egitim almis
gen¢ muhendislerin cesaret ve kararliliklar oldukca degerli bir
faktor olarak 6ne ¢ikmaktadir.

Firma, anodizasyon prosesi kapsaminda aliminyum alasim-la-
rnin ylzeyinde fonksiyonel ve estetik Ozelliklere sahip oksit ta-
bakalan olusturmakta, bdylece korozyona ve asinmaya karsi
dayanikliigr artirmaktadir. Elektrokimyasal bir ydbntem olan ano-
dizasyon ile farkli renk secenekleriyle estetik gérinumler elde
edilebilir. Bu proses, sayisiz is
parcasinda tekrarlanabilir ka-
lite standartlarina sahip, par-
ga Omrund ve performansini
onemli dlglde artiran bir ¢6-
zUm sunmaktadir. Endustrinin

lyi Metal, which has started to
operate with the spirit of ent-
repreneurship in recent years,
has started to serve the auto-
motive, defense and aerospa-
ce sectors with its special ano-
dization method for aluminum
alloys. It is a start-up company
that is rapidly making a name
for itself with its R&D activities and effective solution partners-

hip strategies in surface engineering. The courage and deter-
mination of young engineers who studied at Istanbul Technical
University stand out as a very valuable factor.

Within the scope of the anodization process, the company
creates oxide layers with functional and aesthetic properties
on the surface of aluminum alloys, thus increasing resistan-
ce to corrosion and wear. Aesthetic appearances can be ac-
hieved with different color options with anodization, which is
an electrochemical method. This process provides a solution
with repeatable quality standards on countless workpieces,
significantly increasing part life and performance. The goal of

info@tuyider.org

ihtiyaclarina gére yeni ¢éztimler gelistirme ve Ar-Ge faaliyetleri
ile bUyUme hedefi, firmanin gelecegini sekillendirmektedir.

Geng ve dinamik mUhendislik kadrosuyla dokim altiminyum
alasimlarina yonelik gelistirdikleri proses, onemli bir mihen-
dislik problemine alternatif bir teknolojik yaklasim sunmakta-
dir. Aynica, seri Uretim kosullarina uygun yazilimlar ve dijitalles-
me firsatlarini dogru sekilde kullanarak, gelecekte rekabetgi bir
teknoloji gelistiren isletme olma yolunda dnemli adimlar atmak-
tadirlar.

Ziyaretimiz sirasinda, igletme ydneticileri Sayin Stleyman
Zabunoglu, Glney Akdas ve calisma ekibi ile gérisme firsa-
tI bulduk. Kaplama uygulama hatlarini gezdik ve faaliyetlerini
dinledik. Gelecek planlari
hakkinda kapsamli gorus
aligverisinde  bulunduk.
Kendilerine nazik davetleri
icin tesekkur eder, basari-
larinin devamini dileriz.

developing new solutions
according to the needs of
the industry and growing
through R&D activities
shapes the future of the
company.

The process developed

for casting aluminum al-
loys by its young and dynamic engineering staff offers an al-
ternative technological approach to an important engineering
problem. In addition, by correctly using software suitable for
mass production conditions and digitalization opportunities,
they are taking important steps towards becoming a competi-
tive technology developing company in the future.

During our visit, we had the opportunity to meet with the bu-
siness managers Mr. Stleyman Zabunoglu, Giiney Akdas and
the work team. We visited the coating application lines and lis-
tened to their activities. We had a comprehensive exchange of
views on future plans. We thank them for their kind invitation
and wish them continued success.
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TUYIDER - ITU METALURJI VE MALZEME
MUHENDISLIiGi BOLUMU ZiYARETI

TUYIDER - ITU Metallurgical And Materials
Engineering Department Visit

Dernek yénetim kurulumuz (T. Ali Selen ve Dog. Dr. Ekrem Altuncu), ITU Metalurji ve Malzeme Mihendisligi
bolimUnU ziyaret ederek igbirliklerinin gelistirilmesi, ortak projelerin planlanmasi ve karsilikli fayda saglayacak
calismalarin degerlendirilmesi amaciyla kapsaml goérismeler gerceklestirmistir. Ziyaret kapsaminda ayrica,
yaklasan fuar ve kongre organizasyonlarina yonelik hazirlik strecleri detayll sekilde ele alinmis, stratejik
isbirlikleri ve ortak galisma alanlan Uzerinde fikir aligverisinde bulunulmustur. Goérdsmelerin, dernegimizin
faaliyet alanlarini genisletme, sektérdeki etkinligini artirma ve daha guclu is birlikleri kurma yoninde dnemli
katkilar saglamasi beklenmektedir. Dernegdimiz onur kurulu Gyeleri Prof. Dr. Mustafa Urgen ve Prof. Dr. Kiirsat
Kazmanli ile gerceklestirilen goérismeler kapsaminda, dernegimizin mevcut ve gelecege yonelik faaliyetleri
detayli sekilde ele alinmistir. Ozellikle igbirliklerinin gelistiriimesi, sektérel gelismelerin degerlendiriimesi ve
akademik katkilar ile projelerin zenginlestirimesi konularinda énemli fikir aligverisleri yapilmistir.

[' -
N

Our association’s board of directors visit-ed the ITU Metallurgical and Materials Engineering Department
to conduct comp-rehensive discussions aimed at enhancing collaborations, planning joint projects, and
evaluating mutually beneficial initiatives. During the visit, preparations for upcoming fairs and congresses were
also thoroughly reviewed, and ideas were exchanged on strategic partnerships and areas of cooperation.
These meetings are expected to contribute significantly to expanding our association’s fields of activity,
increasing its influence in the sector, and establishing stronger collaborations.

As part of the discussions held with our Honorary Board members, Prof. Dr. Mustafa Urgen and Prof. Dr.
Kursat Kazmanli, the current and future activities of our association were examined in detail. In particular,
significant exchanges of ideas took place regarding the development of collaborations, the evaluation of
sectoral advancements, and the enrichment of projects through academic contributions.

info@tuyider.org
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Kaplama Endustrisinde
Dijitallesme: Yapay Zeka
Entegrasyonu

Digitalization in Surface
Treatment: Al Integration
in the Coating Sector

Kaplama sektoériinde yapay zeka entegrasyonu, son yillarda
otomasyonla birlikte dnemli bir déniisim baglatmigtir. Uretim
sureclerinde verimliligi artirmak, kaliteyi standartlastirmak
ve maliyetleri dustrmek amaciyla yapay zeka sistemleri
giderek daha fazla kullaniimaktadir. Bu teknolojiler, kaplama
islemlerinde kullanilan sicaklik, hiz, puskirtme orani gibi
bircok parametreyi gercek zamanl analiz edebilmekte ve
gecmis verilere dayall olarak en uygun islem senaryolarini
belirleyebilmektedir. Bdylece hem hata orani azalmakta hem
de kaynak kullanimi daha verimli hale gelmektedir.

Ozelikle kalite kontrol asamalarinda yapay zeka destekli
goérintdl isleme sistemleri bUyUk avantaj saglamaktadir.
Bu sistemler, kaplanmis yUzeylerdeki mikroskobik hatalari
dahi tespit edebilmekte ve insan gézinin kagirabilecegi
kusurlar ortaya c¢ikarabilmektedir. Bu da Urin kalitesinin
artinimasina ve musteri memnuniyetinin yikselmesine katki
saglamaktadir.

Ayrica yapay zeka, kaplama makinelerinden gelen verileri
analiz ederek olasi arizalar dnceden tahmin edebilmekte
ve bakim slrecglerinin  planll  sekilde yUrGtUimesini
saglamaktadir. Bu sayede Uretim hattinda beklenmeyen
duruslar engellenmekte ve makine 6mrl uzatimaktadir.
Robotik sistemlerle entegre calisan yapay zeka ¢ozUmleri
ise farkll geometrilere sahip pargalarin bile homojen sekilde
kaplanmasina olanak tanimakta ve Uretim esnekligini
artirmaktadir.

Yapay zeka teknolojilerinin kaplama sektdrinde sundugu
bu avantajlar, yalnizca Uretim performansini artirmakla
kalmamakta, ayni zamanda ¢evreye duyarl ve strdurulebilir
Uretim modellerinin gelistiriimesine de zemin hazirlamaktadir.
Enerii ve malzeme tasarrufu saglayan bu sistemler,
sektdriin daha yesil ve dijital bir gelecege ydnelmesini
desteklemektedir.
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The integration of artificial intelligence (Al) in the coating
industry has initiated a significant transformation in recent
years, especially when combined with automation. Al
systems are increasingly being used to enhance production
efficiency, standardize quality, and reduce costs. These
technologies are capable of analyzing various parameters
in real time—such as temperature, speed, and spray rate—
and can determine the most optimal processing scenarios
based on historical data. As a result, error rates decrease,
and resource utilization becomes more efficient.

Al-powered image processing systems offer great
advantages, particularly in quality control stages. These
systems can detect even microscopic defects on coated
surfaces, revealing flaws that may be missed by the human
eye. This contributes to improved product quality and
increased customer satisfaction.

Additionally, Al can analyze data from coating machines
to predict potential malfunctions and enable scheduled
maintenance. This prevents unexpected downtimes on the
production line and extends the lifespan of the machinery.
When integrated with robotic systems, Al solutions allow
for uniform coating of parts with complex geometries,
increasing flexibility in production.

The advantages provided by Al technologies in the coating
industry not only enhance production performance but also
pave the way for the development of environmentally friendly
and sustainable production models. These systems, which
enable energy and material savings, support the industry’s
shift toward a greener and more digital future.



TUYiDER ALMANYA BAGLANTI ELEMANLARI FUARINDA

TUYIDER at the Germany Fastener Fair

Fastener Fair Global 2025
10th International Exhibition for the Fastener and Fixing Industry
25 - 27 March 2025 Stuttgart, Germany
https://www.fastenerfairglobal.com

TUYIDER Yénetim Kurulu Uyesi izzet Aydin ve Atakan Sakar,
Stuttgart’ta dtzenlenen 10. Uluslararasi Baglanti Elemanlari
Fuarini “Fastener Fair Global 2025” ziyaret etmisler, Uyelerimiz
ile bir araya gelmiglerdir. Uluslararasi paydaslarmizi ziyaret
ederek sektordeki en son gelismeleri degerlendirmis ve is
birligi firsatlar hakkinda gérismelerde bulunmuslardir.

) Corpomate Officas @ RLD and Manufacturing 1 Applicaton

Fastener Fair Global, her iki yilda bir Almanya’nin Stuttgart
kentinde dUzenlenen, baglanti ve sabitleme teknolojisi Uretici-
leri, toptancilari, distribitorleri ve tedarikgileri icin uluslararasi
ticaret fuandir. Etkinlik, baglanti ve sabitleme endustrisinin
tamamini kapsar ve sektordeki egilimler hakkinda énemli
bilgiler ile bu alandaki en son gelismelere dair anahtar bilgiler
sunar. Ayrica, baglanti ve sabitleme teknolojisine adanmig
Fastener Fair serisinin uluslararasi amiral gemisi etkinligidir.

TUYIDER Board Members izzet Aydin and Atakan Sakar
visited the 10th International Fastener Exhibition, “Fastener
Fair Global 2025,” held in Stuttgart, and met with our
| members. They also visited our international stakeholders to
ABLINC assess the latest developments in the industry and discuss
reatmertwien collaboration opportunities.

Fastener Fair Global is the international trade exhibition
for manufacturers, wholesalers, distributors and suppliers
of fastener and fixing technology, taking place every two
years in Stuttgart, Germany. The event covers the whole
fastener and fixing industry and provides important insights
into industry trends and key information about the recent
developments in this sector. It is also the international
flagship event of the Fastener Fair series dedicated to
fastener and fixing technology.

info@tuyider.org
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TUYIDER - UNIVERSITE
OGRENCILERI iLE
BULUSUYOR

TOBB - ETU Malzeme Bilimi
ve Nano Teknoloji Mihendisligi

TUYIDER - Meeting
with University Students

TOBB - ETU Department of Materials
Science and Nanotechnology Engineering

On March 25, 2025, we came together with the students
of the Materials Science and Nanotechnology Engineering
Department at TOBB ETU in Ankara at the Technology
Center. Hosted by our Honorary Member, Prof. Dr. Hatice
Duran Durmus, we conducted a full day of presentations,
discussions, and career talks over three sessions,
focusing on Surface Engineering, Coating and Paint Tests,
Corrosion Performance, Coating Quality Control, and
Thickness Measurement Techniques. We also met with the
Department Faculty Members and the Faculty Dean, Prof.
Dr. Osman Erogul, sharing insights about the industry and
our applications.

Session 1: Surface Engineering and Sustainable Production
Economy - Assoc. Prof. Dr. Ekrem Altuncu (Surface

Academy - SUMAR)

Session 2: Tests and Standards in Paint and Coating
Applications - Tuncay Katircl (METALTEK, TUYIDER Member)

Session 3: Thickness Measurement Techniques for Coat-
ings - T. Ali Selen (YILMER, TUYIDER Member)
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25 Mart 2025 tarihinde Ankara da TOBB - ETU Malzeme
Bilimi ve Nano Teknoloji MUhendisligi Bolumu égrencileri ile
Teknoloji Merkezinde bir araya geldik. Onursal Uyemiz Prof.
Dr. Hatice Duran Durmus ev sahipliginde gelecegin mihendis
adaylarina YUzey Muhendisligi, Kaplama ve Boya Testleri ,
Korozyon Performanslar, Kaplamalar Kalite Kontroli ve
Kalinlik Olcim teknikleri kapsaminda tim giin boyunca 3
oturumda sunumlar yaptik, tartistik, kariyer firsatlarindan
bahsettik. Bolim Ogretim Uyeleri ve Fakilte Dekani Prof.
Dr.Osman Erogul ile tanistik. Sektorl ve uygulamalarimizi
anlattik. Etkinlik programimiz:

Oturum 1: Yizey Mihendisligi ve Sirdirilebilir Uretim
Ekonomisi Doc. Dr. Ekrem Altuncu (TUYIDER - YUZEY
AKADEMISI, SUBU-SUMAR)

Oturum 2: Boya ve Kaplama Uygulamalarinda Testler ve
Standartlar METALTEK -Tuncay Katirci (TUYIDER Uyesi)

Oturum 3: Kaplamalarin Kalinlik Olgtim Teknikleri - T. Ali
Selen (YILMER, TUYIDER Uyesi)
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Gamurlu Sulardan Rolling Stones’un isim
Babaligina Uzanan Bir Blues Kariyeri:
Muddy Waters 1913-1983 ABD

A Blues Career That Extends from Muddy Waters to
Becoming the Father of The Rolling Stones
Muddy Waters 1913-1983 ABD

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

Muddy Waters, gercek adiyla McKinley Morganfield, 4
Nisan 1913 tarihinde Mississippi nehrinin dogusunda yer

Muddy Waters, real name McKinley Morganfield, was born
on April 4, 1913, in Issaquena County, east of the Mississippi

alan Issaquena County’de dogdu. Annesinin erken 6lUmu
sonrasinda bUylkannesi tarafindan Mississippi’de Clarksdale
yakinlarindaki pamuk tarlalarinda buydtdlen  McKinley,
nehir kenarinda ¢amurlu sularda oynamayi ¢ok seviyordu.
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River. McKinley, who was raised by his grandmother in the
cotton fields near Clarksdale, Mississippi, after the early
death of his mother, loved playing in the muddy waters by
the river. When he returned home in the evening, covered in
mud, his grandmother gave him the nickname “Muddy” and




constantly called him “Muddy Water”, which would ensure
that this nickname was settled in his mind as the name he
would always use in the future, and in the future, the whole
world would know him as Muddy Waters.

In his youth, Muddy, like his peers, was both working in the
fields and going to church. His first contact with music began
when he sang in the choir at the church he attended regularly.
For a long time, he accompanied the music he listened to
with the harmonica that he learned to play by himself. He
loved music and was very influenced by the Delta style of
the musicians of the period, Charlie Patton and especially
Robert Johnson. He played the harmonica well. At the age
of 17, he started playing the songs of his beloved Johnson
with his first guitar, which he could barely afford. He put a
lot of effort into developing his music, and this effort allowed
him to create his own unique style. He used a broken bottle
neck on his middle finger, a very common technique among
street guitarists in the town where he grew up, and made
the sound of his guitar literally shake the listener’'s heart.
He used this method constantly throughout his career. In
the 1940s, Muddy Waters was slowly establishing his style
and beginning to make a name for himself with his Blues
performances in various clubs in the Mississippi Delta. His
dream was always to be a famous Blues singer like his idol
Robert Johnson.

Aksama dogru UstU basi camur icinde eve ddénduginde
bldyUkannesinin ona “Muddy- Camur” lakabini takmasi ve
sUrekli “Camurlu Su” diye seslenmesi, bu lakabinin ileride
surekli kullanacagr ad olarak zihnine yerlesmesini saglayacak
ve ileride tim dinya onu Muddy Waters olarak taniyacakti.

Muddy, genclik yillannda diger yasitlan gibi hem tarlada
calisiyor, bir yandan da kiliseye gidiyordu. Mizikle ik temasi
dizenli olarak qittigi kilisedeki koroda sarki séylemesiyle
basladi. Uzun stre, kendi kendine ¢almay 6grendigi mizika
ile dinledigi muziklere eglik etti. MUzigi seviyordu, dénemin
mUzisyenlerinden Charlie Patton ve &zellkle Robert
Johnson’in Delta stilinden c¢ok etkileniyordu. Mizikay! iyi
galiyordu. 17 yasinda zorlukla satin alabildigi ilk gitar ile
¢ok sevdigi Johnson’in sarkilarini galmaya bagladi. Muzigini
gelistirmek icin ¢ok ¢aba harcadi ve bu gaba onun kendine
6zgl tarzini olusturmasini sagladi. BUyddugu kasabadaki
sokak gitaristleri arasinda oldukga yaygin bir teknik olan,
orta parmadina taktg kink bir sise boynu ile gitarinin
sesini adeta dinleyenin icini titreten bir hale sokuyordu. Bu
yontemi kariyeri boyunca surekli kullandi. 1940l yillarda
Muddy Waters yavas yavas tarzini olusturuyor ve Mississippi
Deltas’ndaki cesitli kulliplerde Blues performansiyla adini
duyurmaya bagliyordu. Hayalinde hep idolti Robert Johnson
gibi Unld bir Blues sanatgisi olmak vardi.
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Takvimler 1943’ gosterirken, Muddy profesyonel bir
muzisyen olma hayali ile Chicago’ya gitti. Henlz 30
yasindaydi ve Chicago’nun kariyerine énemli etkisi olacagini
distiniyordu. ilk zamanlar olaylar pek disindigu gibi
gelismedi. Bir sure bir tanidiginin yaninda kamyon soférltgu
yaptl. Daha sonra gundUzleri bir fabrikada calisti, geceleri
ise kligUk Blues kulliplerinde galdi. Zor ve yorucu bir ddnem
geciriyordu ama bu kullplerde c¢alarak ¢evresini genigletti
ve hayaline ulagsma yolunda sansini zorladi. Nihayet bir guin,
Chicago’'nun o ddnem 6nde gelen Blues mizisyenlerin
dikkatini ¢ekti. Broonzy, Muddy’nin tarzina kayitsiz kalamadi
ve ona o6nemli kulUplerin kapisini agarak bUyudk seyirci
kitlelerin dnUnde galma sansi verdi. Muddy igin igler artik
yoluna giriyordu.

1944 yilinda ik elektro gitarini satin aldi. Muddy,
kendi yaptigi basit bir amplifikasyon ile gitarin
sesini dyle inanilimaz bir hale getirdi ki,
dinleyenlerin bu sesten etkilenmemesi
mumkin degildi. Bu sekilde tarzini
iyice gelistirdi  (1950’ler). Chess
Kardeslerin  Blues tarihinde bir
modern devrimi saglayan plak
sirketinde, Muddy Waters basarili
isler gerceklestirmeye ve gevresini
etkimeye basladi. Chess etiketi
ile ilk clkan Muddy Waters plag
“Rollin’ Stone” oldu. Bu bir bagyapit

muDD!
WATERS

Rollin' Stone

1950’lerin baginda, vyillar sonra “Hoochie
Coochie Man”, “I Just Want To Make To
Love To You” ve “l ‘m Ready” gibi hepsi
ileride birer Blues klasigi olacak plaklar birbiri
ardina geldi. Sirket 33 devirli ik uzuncalar
plagini, daha 6nce yayinladiklari single’lardan
yapllan derlemelerden olugsan “The Best Of
Muddy Waters” adiyla 1958 yilinda ¢ikartti.
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In 1943, Muddy went to Chicago with the dream of
becoming a professional musician. He was only 30 years
old and thought Chicago would have a significant impact on
his career. At first, events did not develop as he expected.
He worked as a truck driver for an acquaintance for a while.
He then worked in a factory during the day and played in
small Blues clubs at night. He was going through a difficult
and tiring time, but by playing in these clubs, he expanded
his circle and pushed his luck to achieve his dream. Finally
one day, he caught the attention of Chicago’s leading Blues
musicians at the time. Broonzy could not remain indifferent
to Muddy’s style and opened the doors of important clubs,
giving him the chance to play in front of large audiences.
Things were now looking up for Muddy.

He bought his first electric guitar in
1944. Muddy made the sound of the
guitar so incredible with a simple
amplification he made that it was
impossible for the listeners not
to beimpressed by this sound.
In this way, he developed his
style thoroughly (1950s). At
the Chess Brothers’ record
company, which brought
about a modern revolution
in the history of Blues,
Muddy Waters began to
achieve successful work and
influence those around him.
The first Muddy Waters record
released on the Chess label was
“Rollin’ Stone”. It was a masterpiece.

In the early 1950s, records came one after another,
such as “Hoochie Coochie Man”, “l Just Want To Make
To Love To You” and “I'm Ready”, all of which would later
become Blues classics. The company released its first 33-
rpom LP record called “The Best Of Muddy Waters” in 1958,
which consisted of compilations of previously released
singles. At Chess Records,
Muddy shared the same
studio  with  legendary
names such as Little Walter,
Howlin® Wolf, Willie Dixon,
Hubert Sumlin, Bo Didley,
Chuck Berry, Buddy Guy,
John Lee Hooker and Etta
James, and some of these
musicians took part in his
lineup and recordings.

With Chess Records,
Muddy finally had the career
he dreamed of. While these
records by Chess Records
appealed mostly to black



people in America, they also attracted great attention on
the other side of the Atlantic Ocean, in England. Especially
among the British youth who admired Muddy'’s records, two
people would come to America, to Chess Records, to meet
Muddy Waters.

These two young people named Keith and Mick would
soon form the legendary band of music history, the Rolling
Stones, thus the Blues would once again give birth to a
new genre and its name would be British Blues. Keith and
Mick’s admiration for Muddy Waters and their passion for
Chicago Blues were so great that they eventually formed
their own band to introduce this music to British youth.
Befitting their admiration, they named the band The Rolling
Stones, inspired by Muddy’s favorite record, “Rollin” Stone”.

The Stones quickly made a name for themselves in England,
and on an American tour, they visited Chess Records and
met Muddy Waters.

Until he met the Stones members at the Chess studio, Muddy
Waters had no idea that the Rolling Stones existed or that
his music was gaining attention in England. The interesting
thing was that it seemed very strange to him that European
whites were listening to this American black music. Not only
Muddy, but also the Chess brothers had no idea that their
records were attracting such attention in England. Although
Muddy did not take these two young people seriously at
first, he accepted the Stones’ offer to perform together in
England. Muddy Waters, who performed in England in the
1960s to an unusually large and white audience, would
become a musician who influenced and guided not only
British musicians, but also artists and groups devoted to this
music all over the world, with this visit. In this respect, the
UK concert took its place as a very important milestone in
the history of Blues.

Muddy, Chess Records’da Little Walter, Howlin’ Wolf, Willie
Dixon, Hubert Sumlin, Bo Didley, Chuck Berry, Buddy
Guy, John Lee Hooker ve Etta James gibi efsane isimlerle
ayni stlidyoyu paylasti ve bu muzisyenlerin bir kismi onun
kadrosunda ve kayitlarinda yer aldi.

Muddy, Chess Records ile nihayet hayalini kurdugu
kariyerine kavusmustu. Chess Records’'un bu plaklar
Amerika’da ¢ogunlukla siyahlara hitap ederken, Atlantik
Okyanusunun diger yakasinda, Iingiltere’de de yogdun ilgi
goriyordu. Ozellikle de Muddy’nin plaklarina hayran olan
ingiliz gencleri arasinda iki kisi Muddy Waters ile tanigmak
ugruna Amerika’'ya, Chess Records’a kadar geleceklerdi.

Keith ve Mick adindaki bu iki geng¢ kisa bir stire sonra muzik
tarihinin efsane grubu Rolling Stones’u
kuracak, boylece Blues bir kez daha
kendinden yeni bir tir doguracak ve
adi da British Blues olacaktl. Keith
ve Mick'in Muddy Waters hayranligi
ve Chicago Blues’a olan tutkular o
kadar fazlaydi ki, sonunda bu muizigi
ingiliz genglerine duyurmak igin kendi
gruplarini kurdular. Grubun adini ise
bu hayranliklarina yakisacak sekilde
Muddy’nin en sevdikleri plagl olan
“Rollin” Stone’dan esinlenerek The
Rolling Stones koydular. Stones kisa
stirede Ingiltere’de adini duyurdu ve bir
Amerika turnesinde Chess Records’u
ziyaret ederek Muddy Waters ile tanist.

MUDDY WATERS

The Millennjom Collection

Chess stidyosunda Stones Uyeleri ile tanisana kadar
Muddy Waters’'in ne Rolling Stones’un varligindan ne de
ingiltere’de kendi muiziginin ilgi gdrilyor olmasindan haberi
vard.. isin ilging tarafi ona bu Amerikall siyahi miizigi, Avrupall
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beyazlarin dinlemesi ¢ok tuhaf gelmisti. Sadece Muddy
degil, Chess kardeglerin de plaklarnin ingiltere’de bu denli
ilgi gérdugtinden pek haberleri yoktu. Muddy bu iki genci
dneeleri pek ciddiye almasa da Stones’un ingiltere’de birlikte
konsere gikma teklifini kabul etti.1960’larda ingiltere’de alisik
olmadigyi kadar kalaballk ve beyaz izleyiciye konser veren
Muddy Waters, bu ziyareti ile sadece ingiliz mizisyenleri
degil, ttm dinyada bu muizige gonll vermis sanatci ve
gruplar etkileyen ve yén veren bir mizisyen olacakti. Bu
acidan Ingiltere konseri Blues tarihinde ¢ok &nemli bir
kilometre tagi olarak yerini aldl.

Cadillac Recods (2008) filmiile 1950 ve 60larin Chicago’sunda
blues ve rock and roll dolu bu filmde Amerika’nin en dnemli
muzik efsanelerinin uglardaki yasamlarina tanik olacaksiniz.
Muddy Waters, sadece bir blues sanatcisi degil, ayni
zamanda modern muzigin sekillenmesine katkida bulunan
bir dnctdudr. Bugln blues’un babasi olarak anilir ve mUzigi
hala yeni nesiller Uzerinde etkisini strdirmektedir.

Referanslar | References
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With Cadillac Records (2008), you will witness the extreme
lives of America’s most important music legends in this
movie full of blues and rock and roll in Chicago of the 1950s
and 60s. Muddy Waters is not only a blues artist, but also
a pioneer who helped shape modern music. Today, he is
known as the father of blues and his music still continues to
influence new generations.

https://cazkolik.com/icerik/muddy-waters-camurlu-sulardan-rolling-stones%E2%80%99un-isim-babaligina-uzanan-kariyer

https://www.biography.com/musicians/muddy-waters

https://www.udiscovermusic.com/in-depth-features/chess-records-rock-n-roll-revolution/

https://www.mswritersandmusicians.com/mississippi-musicians/muddy-waters-mckinley-morganfield
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YAG ALMA :
Yizey Uzerindeki yagin temizlenmesi

DEGREASING :

Cleaning the oil on the surface

VAKUM KURUTMA :
Dusuk basing ortaminda , havasiz kurutma

VACUUM DRYING :

Low pressure environment, airless drying.

ULTRASONIK YIKAMA :

Yuksek Frekansl ses dalgalar ile sivi iginde yuzey
temizligi.

ULTRASONIC WASHING :

Surface cleaning in liquid with high frequency sound
waves

YUZEY TEMIZLIK KRITER :

Yizey temizligi sonrasi hedeflenen yiizey temizlik
seviyesi.

SURFACE CLEANING CRITERIAI

Target surface cleaning level after surface cleaning.

ILETKENLIK :
Maddenin elektrik akimini iletebilmesinin élgtsidur.

CONDUCTIVITY :

It is the measure of a substance’s ability to conduct
electric current.



YUKSEK BASINGLI YIKAMA :

5-40 bar arasindaki su basinci ile yikama sistemi.
HIGH PRESSURE WASHING :

Washing system with water pressure between
5-40 bar

YAG AYIRMA :

Sivi ylizeyinde biriken yagin toplanarak,
disar taginmasi.

OIL SEPARATOR :

Sektorel Etkinlikler

Collecting the oil accumulated on the liquid surface
and transporting it out.

SIVI PARTIKUL FILTRASYONU :

15-17/05 Automechanika https://automechanika.messefrank-
N . . ik 2025 furt.com/frankfurt/en.htmi
Temizleme sivisi iginde biriken parcaciklarin
mikronel temizligi.
|_|QU|D PART'CLE F"_TRAT'ON . 18-21/ 06 SURFACE AND COATING 2025 www.surfaceandcoatings.com
2025
Micron cleaning of particles accumulated in the
cleaning liquid.
02/05-09 MSPO Uluslararasi Savunya San.Fuari https://www.targikielce.pl/en/mspo
2025
15-17/09 International Fastener Expo https://fastenershows.com/
YAG ALMA KIMYASALI : 2025
Yilzeyden yagin giderilmesi igin kullanilan
kimyasallar. 14-18/10 Equip Auto https:/www.equipauto.com/
2025
DEGREASING CHEMICAL :
Chemicals used to remove oil from the surface. 01-03/ 10 SURTECH EURASIA 2025 e ST AR e e
2025 sia-yuzey-islem-galvaniz-kimyasal-

lari-teknolojileri-fuari-2025

07-09/10 PARTS2CLEAN 2025 www.parts2clean.de
2025
OTOMATIK YUKLEME : : .
03-05/12 IPCC Iran https://ipcc.ir/en/
3 . " s - 2025
Insan gicu olmadan yikleme sistemidir.
AUTOMATIC LOADING :
14-17/04 PAINTEXPO KARLSRUHE 2026 www.paintexpo.de
2026

It is a loading system without manpower.




Uyelerimiz

Our members

Partnerlerimiz

Our Partners

SUMAR | ULUDAG UNIVERSITESI | TAU | METEM | HISIAD
ITU | SAU | ATATURK UNIVERSITESI | DOKUZ EYLUL
UNIVERSITESI | SUBU | SDU | YEDITEPE UNiV. | KOU | TUCSA
HANNOVER FAIRS TURKEY | SAHA iSTANBUL | ENOSAD
TAYSAD | NOSAB | BORCELIK - BTA | TOBB | BTSO | BTU
COSKUNOZ - CEV | TALSAD | ARTKIM | ST ENDUSTRiI MEDYA
KiMYA OSB | NILUFER OSB | GALVANOTEKNIK | KARFO ENDUSTRIYEL



ABT Akiskan ve Boya Tekn. A.S. | Akafor Membran Sis. San. ve Tic. Ltd. $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. | Begen Kaplama San.
ve Tic. Ltd. Sti. | Bilal Ozcan - Berrak Gevre Tekn. Su Anitma Sis. | Boysis Makine Taah. San. ve Tic. A.S. - Selcuk ligaz | Burg
Metal Plast. Celik A.S. | BVA Miimessillik Mak. San. ve Tic. Ltd. Sti. | 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.
Sti. | 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. | 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. $ti. | Elsisan Makine San. ve Tic. A.$. | Envora Arge Mihendislik 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 C6z. 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 Cihazlar San. ve Tic. Ltd. Sti. | Fetas ic ve Dis Tic. San. A.S. | Faztech Kimya San. Tic. Ltd.
Sti. | Galvano Mondo Kimya San. ve Tic. Ltd. Sti. | Galvoplas Yiizey islem Tesisleri San. Tic. Ltd. Sti. | Gef Kimya San. ve Tic.
A.S. | Gesu Antma Ltd. Sti. | Gisa Makina Miimesillik San. Dis. Tic. Ltd. Sti. | Giir Metal Kaplama imalat San. ve Tic. Ltd. Sti. |
Glanco Cevre ins. Teknolojileri San. ve Tic. A.S. | Giiven Galvano Kimyasallan San. ve Tic. Ltd. Sti. | Hannover Fairs Turkey
Fuarcilik A.S. | Hedef Cevre Tek. Dan. Mih. Hizm. San. ve Tic. Ltd. $ti. | Hi Dro Hidrolik Endustri San. Tic. A.S. | Hillebrand
Chemicals Kimyasal Paz. Ltd. Sti. | ilker Karabulut | intersonik Makina San. ve Tic. A.S. | inci Kimyasal Maddeler ve Metal
San. Tic. Ltd. Sti. | Kamas Galvaniz San. Tic. Ltd. Sti. | Karakaya 86 Kat. Kap. Kim. Mad. Mak. ins. San. ve Tic. Ltd. Sti. | Koc
Vib Mak. Mithendislik San. ve Tic. Ltd. Sti. | Kromas Metal ve Makina San. Ltd. Sti. | KTL Kimya Ekipmanlari itk. ihr. Dis 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 Galvano | Murat Ocakei | 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. | ©zlii Miihendislik
Proje Taah. San. ve Tic. Ltd. Sti. | Petek Kimya ve Metal San. ve Tic. Ltd. Sti. | Plazma Uygulamalari 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 Gakir | Prof. Dr. Tamer Sinmazcelik | 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 Mih. 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 Gevre Tek. Miih. ve Dan. Hiz. ith. ihr. ins. San. ve Tic. Ltd. Sti. | SPC Sinai Kimyasallari
San. ve Tic. Ltd. Sti. | Sahin Metal Kaplama San. ic ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlan San. ve Tic. Ltd.
Sti. | Teknobak Tekn. Mak. Bak. ve Miih. Hiz. Ltd. Sti. | Tinkap Y{zey islemler San. ve Tic. A.S. | Unique Tech Miihendislik
San. ve Tic. Ltd. Sti. | Uzay Yiizey islem Kimyasallar Otomasyon Makine San. Tic. Ltd. Sti. | Ugler Galvano San. Tic. Ltd. Sti.
| Unverler Mak. Otomotiv Kimya Metal Kap. San. ve Tic. Ltd. Sti. | Vilmeks i¢ ve Dis Ticaret Ve Metal San. A.S. | Yasin Haylu
| Yildinm Elektrik ve Kimya San. Tic. - ibrahim Yildinm | Yildizlar Kimya Yiizey islem Tek. A.S. | Yilmer Test ve Ol Sis. San.
ve Tic. Ltd. Sti. | Yongrad End. Proses Sis. San. ve Tic. Ltd. Sti.




TUYIKART
TUYIDER UYE KARTI
MEMBER OF TUYIDER

KATECOR! A

MEDICANAW

EEEEEEEEEEEEEEEEEEEE

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.
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