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Yiizey islem Sektoriinde
Kadinin Yeri ve Dinya Kadinlar Giinu

Sanayi ve Uretim denildiginde uzun yillar boyunca erkek egemen bir yapi akla gelmis olsa da, glinimtizde
bu algi hizla degismektedir. Ozellikle yiizey islem sektérii gibi teknik bilgi, dikkat ve hassasiyet gerektiren
alanlarda kadinlarin varligi giderek artmakta ve sektorin gelisimine 6nemli katkilar saglamaktadir.

Kaplama, boyama, kumlama, yUzey temizligi ve kimyasal islemler gibi sUregleri kapsayan bu sektdr, detay
odakli bir calisma yaklasimi gerektirir. Bu nedenle, kadinlann titiz ve disiplinli yaklasimlarindan buydk élcide
fayda saglanmaktadir.

Kadinlarin ylzey islem sektériinde aktif rol aimasi yalnizca tretim kalitesini artirmakla kalmaz; ayni zamanda
sektore gesitlilik ve yenilikgi bakis agilar da kazandirr. Farkll diistinme bicimleri, problem ¢ézme yetkinlikleri
ve ekip ¢alismasina yatkinlik, sektorin rekabet glictinu artiran dnemli unsurlar arasinda yer almaktadir. Bu
durum, kadinlarin sanayi alanindaki yerinin gtclendiriimesi gerektigini acikca ortaya koymaktadir.

Her yil 8 Mart’ta kutlanan Dinya Kadinlar Gunt, kadinlarin bu tir sektorlerdeki katkilarini gériinUr kilmak
acisindan 6nemli bir firsat sunmaktadir. Bu 6zel gin, yalnizca bir kutlama degil; ayni zamanda kadinlarin
is hayatinda karsilastiklar zorluklara dikkat cekmek ve esit firsat taleplerini dile getirmek icin anlamli bir
gundur. Ylzey islem sektorl de bu agidan degerlendirildiginde, kadin istihdaminin artinimasi ve ¢alisma
kosullarinin iyilestirimesi gereken alanlardan biri olarak éne ¢clkmaktadir.

Yizey islem sektorinde kadinlarin yerinin giderek guclenmesi, hem ekonomik hem de sosyal agidan
olumlu sonuglar doguracaktr. Dinya Kadinlar Gunti ise bu gelismeleri hatirlatan ve daha ileriye tasinmasi
icin ilham veren anlamli bir ginddr.




The Role of Women in the Surface
Treatment Industry and International Women’s Day

Although industry and manufacturing have long been perceived as male-dominated fields, this
perception is rapidly changing today. Especially in sectors such as surface treatment, which require
technical knowledge, attention, and precision, the presence of women is steadily increasing, making
significant contributions to the development of the industry.

This sector, which includes processes such as coating, painting, sandblasting, surface cleaning, and
chemical treatments, requires a detail-oriented approach. Therefore, the meticulous and disciplined
working styles of women provide substantial advantages.

The active participation of women in the surface treatment industry not only enhances production
quality but also brings diversity and innovative perspectives to the sector. Different ways of thinking,
problem-solving skills, and a strong inclination toward teamwork are among the key factors that
increase the industry’s competitiveness. This clearly highlights the need to further strengthen the
position of women in industrial fields.

Celebrated every year on March 8, International Women'’s Day provides an important opportunity to
highlight women’s contributions in such industries. This special day is not only a celebration but also
a meaningful occasion to raise awareness about the challenges women face in the workplace and to
advocate for equal opportunities. From this perspective, the surface treatment industry stands out as
one of the fields where increasing female employment and improving working conditions are essential.
The growing role of women in the surface treatment industry will lead to positive outcomes both
economically and socially. International Women'’s Day serves as a meaningful reminder of this progress
and an inspiration to carry it even further.
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Metal Yiizey islemde Basarinin
Anahtari: Prosesi Butun

Olarak Yonetme

The Key To Success In Metal Surface Treatment:
Managing The Process As a Whole

Turgay BEKTAS
GREEN Chemicals A.S.
R&D and Application Enginering Manager | MET-Treat®

3 Onemli Mesaj;

o lyi bir ylizey islemi, iyi bir yag alma ile baslar
e Aktivasyon, kaplamanin kaderini belirler
e Proses bir butlinddr, ayr ayr ydnetilemez

Kisa Ozet:

Metal ylzey islem prosesleri, boya 6ncesi hazirik asamasinda kritik
bir rol oynayarak hem korozyon direncini artirmakta hem de boya
yapisma performansini optimize etmektedir. Bu yazmda; yag alma,
aktivasyon ve fosfatlama proseslerinin temel prensiplerini, kontrol
parametrelerini ve performansa etkilerini detayl bir sekilde ele aimaya
calistim. Ayrica, prosesler arasi etkilesimleri ve saha uygulamalarinda
karsilagilan baslica problemleri degerlendirmek istedim.

Giris:

Metal yUzey islem teknolojileri, modern endUstride 6zellikle otomotiv,
beyaz esya ve genel metal Uretim sektérlerinde vazgecimez bir
on islem basamagidir. Boya kaplama sistemlerinin uzun émurli ve
yUksek performansli olabilmesi, blydk olcide ylzey haziridinin
kalitesine baglidir.

Boya performansinin blylk kismi ylzey islemde belirlenir. Ylzey
dogru hazilanmadiginda, en kaliteli boya bile istenen performansi
veremez. YUlzey islem sadece temizlik degil; ylzeyin kimyasal olarak
doénusturdlmesi ve kontrolli hale getirilmesidir. Amag, metal ile boya
arasinda dayanikli ve homojen bir ara tabaka olusturmaktir.

Yizey islem proseslerinin temel amaci;

¢ Metal ylizey ile boya arasinda koruyucu bir tabaka olusturmak
e Korozyon direncini artirmak

3 Key Messages

® A good surface treatment starts with effective Degreasing
o Activation determines the fate of the coating
® The process is a whole and cannot be managed in isolation

Executive Summary

Metal surface treatment processes play a critical role in the pre-
treatment stage prior to painting, significantly enhancing corrosion
resistance while optimizing coating adhesion performance. In this
article, | aim to comprehensively address the fundamental principles,
control parameters, and performance impacts of degreasing,
activation, and phosphating processes. Additionally, | evaluate
the interactions between these processes and highlight the most
common issues encountered in field applications.

Introduction

Metal surface treatment technologies are an indispensable pre-
treatment step in modern industry, particularly in the automotive,
white goods, and general metal manufacturing sectors. The durability
and high performance of coating systems are largely dependent on
the quality of surface preparation.

A significant portion of coating performance is determined during the
surface treatment stage. If the surface is not properly prepared, even
the highest quality coating systems will fail to deliver the expected
performance. Surface treatment is not merely a cleaning operation;
it involves the chemical conversion and controlled conditioning of
the metal surface. The primary objective is to create a durable and
homogeneous interfacial layer between the metal substrate and the
coating.

The main objectives of surface treatment processes are:
 To form a protective layer between the metal surface and the coating

https://www.tuyider.org



¢ To enhance corrosion resistance
e To improve coating adhesion
¢ To optimize friction and lubrication properties

To achieve these objectives, the process consists of several critical
and interdependent steps:

Below is a standard process sequence, widely used particularly in the
automotive and automotive supplier industries, along with key details
related to phosphating processes:

Degreasing » Activation » Phosphating » Passivation / Rinsing
Degreasing Process: Fundamentals and Critical Parameters
Role of Degreasing

The degreasing process is the most critical step of the surface
treatment line. Even the smallest residue of oil or contamination
remaining on the surface will directly and negatively affect the
performance of all subsequent processes.

The primary objectives of this stage are:

e Complete removal of oils, contaminants, and oxides from the surface
¢ Achieving a homogeneous surface condition

Creating an active surface for subsequent coating processes
Cleaning Mechanism

Degreasing performance is determined by the combination of four

main parameters:

e Chemical composition: Alkaline components and surfactants

info@tuyider.org

® Boya yapismasini iyilestirmek
e Slrttinme ve yaglama &zelliklerini optimize etmektir

Bu amaglara ulasabimek icin proses, birbirini tamamlayan birkag
kritik adimdan olusur:

Asagida standart bir dizilimde, 6zellikle otomotiv ve otomotiv yan
sanayide aktif kullanimi devam eden fosfat prosesleri ile ilgili bir
siralama ve bazi detaylar bulunmaktadir.

Yag alma » Aktivasyon » Fosfatlama » Pasivasyon / Durulama
Yag Alma Prosesi: Temel ve Kritik Parametreler

Yag Almanin Roli

Yag alma prosesi, ylzey islem hattinin en kritik adimidir. GUnkU
ylzeyde kalan en kiUgik bir yad veya kir kalntisi, sonraki tim
proseslerin performansini dogrudan olumsuz etkiler.

Bu asamanin temel hedefleri:

 Yizeydeki yag, kir ve oksitlerin tamamen uzaklastinimasi
® Yiizeyin homojen hale getirilmesi

Sonraki kaplama icin aktif bir ylzey olusturulmasidir.
Temizlik Mekanizmasi
Yag alma performansi dort ana parametrenin kombinasyonu ile

belirlenir:

¢ Kimyasal yapi: Alkali komponentler ve ylizey aktif maddeler
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* Mekanik etki: Sprey basinci ve akis
o Sicaklik: Reaksiyon kinetigi ve viskozite
® Zaman: Temas sUresi

Bu parametreler, klasik “Sinner Circle” yaklagimi ile birbirini tamam-
layarak optimum temizlik saglar

Chemistry
Type of cleaner
(Buicier, Tengides)

Sicakhk

Temperature
Diet, 50il, substrate,
Follow-up process

Alkali Komponentlerin Onemi
Alkali temizleyiciler genellikle agagidaki bilesenlerden olugur:

o Kostik (NaOH)
® Karbonatlar

® Fosfatlar

o Silikatlar

Bu bilesenler sayesinde:

® Ylksek pH ortami olusturulur
® Yaglarin sabunlasmasi saglanir
o Kirlerin ¢ézinmesi kolaylasir

Yiizey Aktif Maddelerin Roli
Yizey aktifler (surfactantlar), temizlk performansinin en kritik
bilesenlerinden biridir.

Temel etkileri:

o Yiizey gerilimini disUrerek islatmayr artirmak

® Yaglan emdlsifiye etmek

o Kirleri disperse halde tutmak

Bu sayede yaglar, ¢ozeltiden ayrimadan sistem icerisinde stabil
sekilde tutulur ve yUzeyden uzaklagtirlr.

Banyo Kontrolleri
Yag alma banyolarinda performansin strddrilebilirigi icin asadidaki

parametreler dizenli olarak kontrol edilmelidir:

® Serbest alkalite (FA)

e Mechanical action: Spray pressure and flow dynamics

e Temperature: Reaction kinetics and viscosity effects

e Time: Contact duration

These parameters work synergistically to ensure optimal cleaning
performance, in accordance with the classical “Sinner’s Circle”
approach.

Mekanik Etki
(Daldrma, Spney]

Machanical Powes

Plant tachnologs
{immergion, Spray]

Tima
Chain of production
[Wind of dirt]

v and boundary
batween the
golution and the

Importance of Alkaline Components
Alkaline cleaners typically consist of the following components:

e Caustic soda (NaOH)
e Carbonates

e Phosphates

e Silicates

These components provide the following benefits:
e Creation of a high pH environment

e Saponification of oils

e Facilitation of contaminant removal

Role of Surfactants
Surfactants are among the most critical components determining
cleaning performance.

Their primary functions are:

¢ Reducing surface tension to improve wettability

e Emulsifying oils

® Keeping contaminants dispersed in the solution

In this way, oils are maintained in a stable state within the system
without separating from the solution, enabling their effective removal
from the surface.

Bath Control
To ensure sustainable performance in degreasing baths, the following

parameters must be regularly monitored:

¢ Free alkalinity (FA)

https://www.tuyider.org



e Total alkalinity (TA)

e TA/FA ratio

e Qil contamination level (ppm)
e Conductivity

These parameters directly influence both cleaning performance and
chemical consumption.

Yafj Alma
Degrasing

Yag Alma
Degrasing

Toplam Sprey Suresi: 180 sn.

PROSES PARAMETRELERI

pH pH J

YAGALMA2 | S.DURULAMA1 | S. DURULAMA 2
v v

00000

e Toplam alkalite (TA)
e TA/FA orani

* Yag yuku (opm)

o iletkenlik

Bu parametreler,hem temizlik performansini hem de kimyasal tiketimi
dogrudan etkiler.

Sebeke Durulama
Tap Rinse

Sebeke Durulama
Tap Rinse

Toplam Sprey Sdresi: 90 sn.

iletkenlik Conductivty J J
Basing Pressure J J
Sicaklik Temparature J

J

Serbest Alkalite Free Alkalinity

Toplam Alkalite Total Alcalinity

L S L

Yag Miktar Oil Amount

After the degreasing rinse stage, a water break test can be perfor-
med. A completely oil-free surface should exhibit 100% wettability.

Hydrophilic substances adsorbed on the metal surface may
influence the results of the water break test.

Smooth surfaces with low roughness may exhibit poor wettability.

Activation Process: The Foundation of Crystal Structure
The activation process plays a critical role, particularly in zinc and
manganese phosphating systems.

info@tuyider.org
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Yag alma durulama isleminden sonra water break test yapilabilir
(yag...) Tamamen yagdan arindiriimis ylzey %100 islatilabilmelidir.

Metal ylzeyde absorbe olmus hidrofilik maddeler su kinima testini
etkileyebilir.

DusUk pUrtzlUltge sahip purtizstz yizeyler kétu islanabilirlik gdsterir.

Aktivasyon Prosesi: Kristal Yapinin Temeli
Aktivasyon prosesi, ¢zellikle ginko ve mangan fosfatlama sistemlerinde
kritik bir rol oynar.
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Aktivasyonun Amaci

o Kristal olusumu igin gekirdek noktalar olusturmak
* Homojen ve ince kristal yapi saglamak
® Kaplama agirigini optimize etmek

Aktivasyonun Performansa Etkisi
Aktivasyon yaplimayan yUzeylerde:

e Dizensiz ve iri kristaller olugur
® Kaplama homojenligi diiser

Dogru aktivasyon sonrasi ise:

* ince ve kompakt kristal yapi
® Daha ylksek boya yapismasi
® Daha iyi korozyon direnci elde edilir

Aktivasyon Banyosu Yonetimi
Aktivasyon banyolar genellikle kisa Smurltdir ve su sekilde yonetilir:

® Surekli tagirma
® Periyodik yenileme

Onemli bir nokta: Banyo parametreleri dogru olsa bile, parca
goériniimu bozuluyorsa banyo yenilenmelidir.

Ayrica son yilllarda banyo émrt daha uzun, sarfiyatlan daha dtsuk,
kalite ve performansi daha ylksek ginko bazli sivi aktivasyon Urtnleri
de gelistiriimistir. Bu sayede c¢inko fosfat gibi agdrr metal icerigi
yUksek olan proseslerde, disUk sicaklik, disik kimyasal tuketim
ile birlikte daha uzun banyo &émrU gibi avantajlarla strdtrulebilirlik
desteklenmektedir.

Fosfatlama Prosesi: Koruyucu Tabaka Olusumu

Fosfatlama, metal ylzeyde koruyucu kristal yapinin olusturuldugu en
kritik agsamadir.

Fosfat Turleri

Demir Fosfat

Alkali fosfatlar ve oksidanlarin yardimi ile metal ylzeyindeki demirin
korozyona dayanimli demir fazlarina donUstUrdimesi ile meydana gelir.

Bir sonraki uygulama icin uygun bir tutunma yUzeyi olusturur. Metal
yUzeyi korozyona kars! korur ve paslanmayi geciktirir.

 Kristal yapi olusturmaz
e ince film tabaka olusturur
® DisUk maliyetli sistemler

Haddelenmis

¢iplak metal yuzey

10

Purpose of Activation

e To create nucleation sites for crystal formation
e To ensure a homogeneous and fine crystalline structure
® To optimize coating weight

Impact of Activation on Performance
On non-activated surfaces:

® [rregular and coarse crystals are formed
e Coating uniformity is reduced

With proper activation:

¢ A fine and compact crystalline structure is achieved
® Higher coating adhesion is obtained
e Improved corrosion resistance is ensured

Activation Bath Management
Activation baths generally have a short service life and are managed
as follows:

e Continuous overflow operation
e Periodic replenishment

An important note: Even if bath parameters are within specification,
the bath should be renewed if part appearance deteriorates.

In recent years, advanced zinc-based liquid activation products
have been developed, offering longer bath life, lower consumption,
and improved quality and performance. These developments
support sustainability in processes such as zinc phosphating—
which involve relatively high heavy metal content—by enabling
lower operating temperatures, reduced chemical consumption, and
extended bath lifetime.

Phosphating Process: Formation of the Protective Layer
Phosphating is the most critical stage in which a protective
crystalline structure is formed on the metal surface.

Types of Phosphate Coatings

Iron Phosphate

Iron phosphating is formed by converting the iron on the metal
surface into corrosion-resistant iron compounds with the help of
alkaline phosphates and oxidizing agents.

It provides a suitable adhesion surface for subsequent coating
applications, protects the metal surface against corrosion, and
delays rust formation.

e Does not form a crystalline structure

e Forms a thin film layer
¢ Cost-effective system

Demir
Fosfat Kaplama

https://www.tuyider.org



Zinc Phosphate

Zinc phosphating involves the formation of zinc phosphate crystals
in various phases on the metal surface through the action of acidic
phosphates, cations such as Zn, Mn, Ni, and Ca, and accelerators.

e Forms a crystalline structure

® Provides high corrosion resistance

e Widely used in the automotive industry

e Produces a dense coating layer

e Ensures coating without surface powdering

e Provides elasticity

e Enhances corrosion protection

e Enables evaluation of covering power (coverage quality

00000

Cinko Fosfat

Asidik fosfatlar, Zn, Mn, Ni, Ca gibi katyonlar ve hizlandincilar
sayesinde metal ylzeyinde degisik fazlarda ¢inko fosfat kristallerinin
olusturuimasi.

e Kristal yapi olusturur

e Yiksek korozyon direnci saglar

e Otomotiv sektoriinde yaygin

® Yogun kaplama olusumu

¢ Y(izey tozlanmalari olmadan kaplama
e Elastikiyet

e Korozyona kargl dayanim

« Ortiictligin degerlendirimesi

Coating Formation: Effect of Activation on Zinc Phosphate Coating)

87273 ZOKWV

Manganese Phosphate

e Thick and durable crystalline structure
¢ High wear and friction resistance

¢ High oil absorption capacity
Characteristics of Manganese Phosphate

Manganese phosphate coatings:
e Exhibit a hexagonal crystalline structure

® Have high oil absorption capacity
* Regulate the coefficient of friction

info@tuyider.org

Kaplama olugumu: Ginko fosfat dncesi Aktivasyonun kaplamaya etkisi,

Mngan Fosfat

¢ Kalin ve dayanikli kristal yapi
e Yiksek strtinme dayanimi
® Yag emiciligi yuksek

Mangan Fosfatin Ozellikleri
Mangan fosfat kaplamalar:

e Altigen kristal yapidadir

® Yiksek yag emicilige sahiptir
e SUrttinme katsayisini diizenler
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Bu nedenle dzellikle soguk sekillendirme ve agdir yik uygulamalarinda
tercih edilir.

Kritik Proses Parametreleri
Fosfatlama performansini belirleyen baglica parametreler:

® Toplam asit (TA)

® Serbest asit (FA)

o Asit orani (TA/FA) 1 ideal: 5-6
® Toplam demir (Fe)

o KlorUr seviyesi

e Sicaklik

Bu parametrelerin dengesi, kaplama kalitesini dogrudan belirler

PROSES DENGESIZLIKLERINiN ETKILERI

For these reasons, they are particularly preferred in cold forming
operations and heavyload applications.

Critical Process Parameters
The main parameters determining phosphating performance are:

e Total acid (TA)

* Free acid (FA)

e Acid ratio (TA/FA) ' ideal: 5-6
e Total iron (Fe)

e Chloride level

e Temperature

The balance of these parameters directly determines coating quality.

Parametre Sapmasi / Parameter Deviation Etki / Effect

Yuksek serbest asit

High free acid

Asin metal gdzlinmesi, zayif kaplama

Excessive metal dissolution, weak coating

Distk serbest asit

Low free acid

Tozlu kaplama

Powdery coating

Distik toplam asit

Low total acid

Yetersiz kaplama

Insufficient coating

YUksek sicaklik

High temperature

Banyo bozulmasi

Bath instability / degradation

Distik sicaklik

Low temperature

Pasivasyon ve Durulama
Pasivasyon ve durulama islemleri ylizeyde kalan iyonlan uzaklastirir ve
korozyon direncini artirir.

® Korozyon direncini artirir
® Ylzeyde kalan iyonlarn uzaklastinr

* Boya sonrasl blister olusumunu &nler

Son DI durulama, ¢zellikle yiksek performansli boya sistemleri igin
kritik Gneme sahiptir.

Proses Yonetimi ve Operasyonel Milkemmellik

Basaril bir ylizey islem hatti igin yalnizca kimyasal degil, operasyonel
disiplin de gereklidir.

Rutin Kontroller

* Banyo analizleri

* Nozzle ve pompa kontrolleri

o Sicaklik ve basing takibi

® Camur uzaklastrma

Tipik Problemler

 Yetersiz temizlik
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Yavas ve zayif kaplama

Slow and weak coating formation

Passivation and Rinsing
Passivation and rinsing steps remove residual ions from the surface
and enhance corrosion resistance:

e |[mproves corrosion resistance

® Removes residual ions from the surface

e Prevents blister formation after coating application

The final DI rinse is particularly critical for high-performance coating
systems.

Process Management and Operational Excellence

A successful surface treatment line requires not only proper
chemical control but also strong operational discipline.

Routine Controls

e Bath analysis

* Nozzle and pump inspections

¢ Monitoring of temperature and pressure
e Sludge removal

Typical Issues

¢ Insufficient cleaning

https://www.tuyider.org
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* Non-uniform coating
e Foam formation
e Drag-in contamination

Most of these issues arise from improper management of interac-
tions between process stages.

Conclusion

Metal surface treatment processes are interconnected and
integrated systems. A minor deviation during the degreasing stage
can directly impact phosphating performance. Similarly, activation
quality is a fundamental determinant of coating structure.

Therefore, successful process management requires a combined
approach of:

e Chemical optimization
e Parameter control
e Operational discipline

Today, while sustainability, low-temperature systems, and Cr-free
technologies are becoming increasingly prominent, the fundamental
principles remain unchanged:

A clean surface, controlled reaction, and homogeneous coating.
Phosphating forms a protective layer on the metal surface, with
zinc, manganese, and iron phosphate systems being utilized across
different applications.

General Insight

A successful surface treatment process is achieved through the
combination of the right chemistry and effective process control.

info@tuyider.org

¢ Diizensiz kaplama
® Kopuk olusumu
® Taginma (drag-in)

Bu problemlerin  ¢cogu, prosesler arasi etkilesimlerin - dogru
yonetilememesinden kaynaklanir.

Sonug

Metal ylzey islem prosesleri, birbirine bagdl ve entegre calisan
sistemlerdir. Yag alma asamasinda yapilan kigtk bir hata, fosfatlama
performansini dogrudan etkileyebilir. Ayni sekilde aktivasyon kalitesi,
kaplama yapisinin temel belirleyicisidir.

Bu nedenle basarill bir proses ydnetimi icin:
e Kimyasal optimizasyon

® Parametre kontrolU

e Operasyonel disiplin

birlikte ele alinmalidir.

Gunumuzde suUrdurdlebilirlik, distik sicaklikta ¢alisan sistemler ve Cr-
free teknolojiler 6ne gikarken, temel prensipler degismemektedir:

Temiz ylizey, kontrollii reaksiyon ve homojen kaplama.
Fosfatlama, metal ylzeyde koruyucu bir tabaka olusturur. Ginko,
mangan ve demir fosfat sistemleri farkli uygulamalarda kullaniimaktadir.

Genel Bilgi:

Basaril bir ylzey islem prosesi, dogru kimya ve proses kontrolindn
birlesimi ile elde edilir.
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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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Kataforez Kaplamali
Parcalarda Goriintii Isleme ve
Yapay Zeka Destekli Otomatik
Kalite Kontrol Sistemi

Automated Quality Control System with

Image Processing and Al for Cathodic
Electrodeposition (CED) Coated Parts

Karakaya86 Arge Ekibi

Fatih KARAKAYA - Arge-BT Yoneticisi
Meltem CALIKOGLU - Arge Sefi
Rabia Aydemir — Arge Yetkilisi

Enes Aysan — Arge Sorumlusu

Yiksek Hassasiyetli Endustriyel Yuzey Denetimi

Kataforez (KTL) kaplama, elektroforetik prensiple calisan,
metal ylUzeylere yiksek korozyon dayanimi kazandiran
bir ylzey islem teknolojisidir. Bu sistemde, elektrik alani
yardimiyla boya partikilleri metal ylzeye dizgUn bir sekilde
birikerek koruyucu bir film tabakasi olusturur. Ancak proses
parametrelerinde meydana gelebilecek kigik sapmalar
-8rnegin daldirma sUresi, banyo sicaklidi, voltaj degeri veya
banyo kimyasinin dengesizligi- kaplama kalitesini dogrudan
etkileyebilir. Bunun yani sira, parca ylzeyinde yag, toz, pas,
partikdl tutunmasi ya da mikro purtiz gibi etkiler kaplamada
istenmeyen hatalarin olusmasina neden olabili. Kaplama
esnasinda olusan hatalar, hem estetik gérunimud hem de
kaplamanin korozyon direncini ve yapisma performansini
olumsuz yénde etkiler. Dolayislyla, kusurlarin erken tespiti ve
kdk nedenlerinin dogru analiz edilmesi, kataforez kaplama
prosesinde kalite glvence ve proses surdUrllebilirligi
acisindan kritik 6nem tagir.

Bu calismada, yiksek ¢ozUnurliklt endUstriyel goérintileme,
ileri seviye goruntu isleme algoritmalar ve derin 6grenme
tabanl karar sistemlerinden olusan entegre bir otomatik
kalite kontrol sistemi gelistirimistir. Sistem; kaplama
sonrasl parcalarl gercek zamanl olarak analiz ederek ylizey
kusurlarini tespit eder, sinflandinr ve dretim hattina geri
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High-Precision Industrial Surface Inspection

Cathodic electrodeposition (CED) coating is a highly durable
surface finishing technology that operates on electrophoretic
principles, providing strong corrosion resistance to metal
components. In this process, paint particles are uniformly
deposited onto the metal surface under an electric field,
forming a protective film layer.

However, even small deviations in process parameters-
such as immersion time, bath temperature, voltage level,
or chemical bath stability-can directly affect coating quality.
Additionally, contaminants such as oil residues, dust, rust,
particle adhesion, or micro-roughness on the metal surface
may cause coating defects. These coating defects negatively
impact both the appearance and the corrosion resistance/
adhesion performance of the final product.

Therefore, early detection of defects and accurate root-
cause analysis are essential for quality assurance and
process sustainability in CED coating operations.

In this study, an integrated automated quality control
system was developed, combining high-resolution industrial
imaging, advanced image processing algorithms, and deep-
learning-based decision mechanisms. The system analyzes

https://www.tuyider.org



parts after coating in real time, detecting, classifying, and
reporting surface defects back to the production line.

1. System Architecture and Operating Principles
The system consists of four main modules:

Imaging and illumination module

Image preprocessing and analytics module
Al-based decision-making algorithms

4. Data management, visualization, and reporting
infrastructure

wn =

info@tuyider.org

bildirim saglar.
1. Sistem Mimarisi ve Calisma Prensibi
Sistem genel olarak dort temel bilesenden olusmaktadir:

1. Goruntl alma ve aydinlatma moduild,

2. GOrlnty 6n isleme ve analitik modll,

3. Yapay zeka tabanl karar verme algoritmalari,

4. Veri yonetimi, gorsellestirme ve raporlama altyapisi.

1.1 Goéruanth Alma ve Optik Aydinlatma Tasarimi

Kaplama hattindan ¢ikan pargalar, 6zel konumlandirimig
endustriyel CMOS kameralar araciliiyla ytksek ¢6zUnUrlUkIU
olarak goéruntllenmektedir. Optik sistemde  kullanilan
telecentrik lensler, geometrik distorsiyonu minimize ederek
ylUzeyin gercek boyutlarini korumaktadir.

Aydinlatma sisteminde koaksiyel LED moduller ve polarize
halka aydinlatmalar birlikte kullanilarak ylzey yansimalari
pastinimig, hata kontrasti artinimisti. Ayrica, spektral
aydinlatma (¢ok dalga boylu isik) ile farkli boya tonlarindaki
absorpsiyon farklari degerlendirilebilmekte, bu sayede boya
kalinigi varyasyonlar gérsel olarak ayristirilabilmektedir.
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Gelecekte, hiperspektral goérintileme (400-1000 nm)
teknolojisinin entegrasyonu ile boya tabakasinin homojenlik
analizi ve kimyasal farkliliklarin optik olarak tespiti plan-
lanmaktadir.

1.2 Goriintii On isleme ve Ozellik Cikarimi

Kamera verileri, sistemin 6n isleme pipeline’t Uzerinden
gecmektedir. Bu asamada kullanilan baglica islemler:

e Median / Gaussian filtreleme: ylksek frekansli gurultdlerin
elimine ediimesi,

e CLAHE (Contrast Limited Adaptive Histogram
Equalization): disuk kontrastl ylizeylerde detay iyilestirme,

e Kenar belirleme (Canny, Sobel, Laplacian): mikro gizik ve
sinir yaplilarinin ¢ikarimasi,

¢ Morfolojik agma-kapama iglemleri: partikl ve lekelerin
tanimlanabilir hale getirilmesi,

¢ Boalutleme (adaptive thresholding, watershed): hata
bolgelerinin izolasyonu.

Bu 6n islemler sonrasinda sistem, kusur tespiti icin ozellik
clkarmi  (feature  extraction) yontemleriyle ylzeyden
geometrik, teksturel ve istatistiksel parametreler elde eder.
Bu veriler, yapay zeka modeline giris olarak kullanilir.

1.3 Derin Ogrenme Tabanl Kusur Siniflandirma

Sistemin analitik ¢ekirdegini, konvollsyonel sinir aglan
(CNN) temelli bir yapay zeka modeli olusturmaktadir. Model,
binlerce etiketli hata verisiyle egitimistir ve hata tiplerini
(6rnegin cizik, patdr, boya eksikligi, kabarcik, akint) ylksek
dogruluk oraniyla siniflandirabilmektedir.

18

1.1 Imaging and Optical lllumination Design

Parts leaving the coating line are captured using high-
resolution industrial CMOS cameras positioned at optimal
angles. Telecentric lenses are used in the optical design to
minimize geometric distortion and preserve true surface
dimensions.

The illumination system combines coaxial LED modules and
polarized ring lights to suppress reflections and enhance
defect contrast. Spectral (multi-wavelength) lighting enables
evaluation of absorption differences across various paint
tones, enabling visual differentiation of coating thickness
variations.

Future system upgrades include the integration of hyper-
spectral imaging (400-1000 nm) for coating homogeneity
analysis and optical detection of chemical variations within
the paint layer.

1.2 Image Preprocessing and Feature Extraction

Raw camera data is processed through the system’s
preprocessing pipeline, which includes:

e Median/Gaussian filtering for noise removal

e CLAHE for contrast enhancement on low-contrast
surfaces

e Edge detection (Canny, Sobel, Laplacian) for micro-
scratch identification

e Morphological opening/closing for particle and stain
detection

e Segmentation (adaptive thresholding, watershed) to
isolate defect regions

After preprocessing, geometric, textural, and statistical
features are extracted for use as input to the Al model.

[} *
P
B
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1.3 Deep-Learning-Based Defect Classification

A convolutional neural network (CNN) forms the analytical
core of the system. Trained on thousands of labeled defect
images, the model is capable of classifying typical CED
coating defects such as scratches, roughness, thin coating,
bubbles, and runs/drips with high accuracy.

The system also incorporates YOLOv8 and Vision
Transformer (ViT) architectures for real-time object detection
and attention-focused analysis.

This hybrid Al model:

e |dentifies precise defect coordinates

e Quantifies defect density

e Adapts rapidly to new part types using transfer learning

1.4 Automated Decision-Making and Defect Handling

Al analysis results are interpreted by the decision engine,
marking each part as OK or NOK.

Defect acceptance criteria are based on predefined
tolerance thresholds.

For example:

e | ocal surface roughness below 0.2 mm is considered
acceptable,

e Defects above 1 mm are classified as critical.

The system communicates with the production line via PLC
integration. In the presence of critical or recurrent defects,
the relevant station can be automatically stopped or parts
can be diverted to the rejection line.

1.5 Data Management, Traceability, and Analytics

All'inspection results are stored in an SQL-based database.
For each part, the following are logged:

info@tuyider.org
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Ayrica sistem, son dénemde gelistirilen YOLOvVS (You Only
Look Once) mimarisi ve Vision Transformer (ViT) tabanli
modellerin entegrasyonu sayesinde gercek zamanli nesne
tespiti ve dikkat odakli analiz yapabilmektedir.

Bu hibrit model yapisi, hem lokal kusur bdlgelerinin hassas
koordinatlarini belirleyebilmekte hem de hata yogunlugunu
kantitatif olarak raporlayabilmektedir.

Modelin 6grenme kapasitesi, transfer learning yaklasimiyla
yeni Urin tiplerine hizll adaptasyon saglayacak sekilde
tasarlanmistir.

1.4 Karar Verme ve Otomatik Hata Yonetimi

Yapay zeka analiz sonuglari, sistemin karar modUlU tarafindan
degerlendirilerek pargalar “OK” veya “NOK” olarak isaretlenir.
Karar motoru, hata tUrlne ve ©6nem derecesine gore
parametrik tolerans araliklari kullanir.

Ornegin; 0.2 mm altindaki lokal puriizler tolerans icinde
kabul edilirken, 1 mm Uzeri hata gorsellerini kritik kusur
olarak siniflandirlabilir.

Ayrica sistem, PLC entegrasyonu Uzerinden Uretim hattina
geri bildirim verebilir. Kritik bir kusur tipi algilandiginda/orani
arttiginda ilgili istasyon otomatik olarak durdurulur veya
parcgalar red kanalina yonlendirilir.

1.5 Veri Yonetimi, izlenebilirlik ve Analitik

TUm kontrol sonuclari, SQL tabanli bir veri tabanina otomatik
olarak kaydedilmektedir.

Her parca icin tarih, vardiya, operat6r, hata tipi, hata konumu
ve gorsel kayit tutulur.

Sistem, Power Bl ve Grafana tabanl gdsterge panelleri ile
kalite trendlerini ve hata dagilimlarini goérsellestirir.
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YIKAMA SISTEMI



e Date and shift

e QOperator

e Defect type and location
* Image record

The system features Power Bl and Grafana dashboards for
monitoring quality trends and defect distribution.

Through MES/ERP integration, coating process data (bath
temperature, pH, conductivity, voltage, process time) can
be correlated with defect data, enabling advanced process
optimization.

2. New Technological Approaches and Future Directions

This system fully digitalizes conventional visual inspection
and offers integration-ready infrastructure for Industry 4.0.
Ongoing developments include:

e Fdge Computing: Reduces latency by performing image
processing on embedded camera processors.

e Adaptive Al Models: Cloud-based retraining ensures
continuous improvement using new field data.

e 3D Imaging & Laser Scanning: Enables surface
topography and coating thickness mapping.

e |oT Integration: Combines sensor data (temperature,
pH, conductivity, current, voltage) with defect analytics for
predictive maintenance and process optimization.

3. Conclusion

The developed Al-supported image processing system
provides high accuracy, speed, and repeatability in detecting
surface defects in cathodic electrodeposition (CED) coating
processes.

Compared to manual inspection methods, the system
achieves up to 70% reduction in inspection time and up to
96% accuracy in defect detection.

The system offers a significant competitive advantage
to manufacturers in terms of both quality assurance and
production efficiency.

In future work, the system is planned to be integrated with

robotic manipulators to create a fully autonomous quality
control cell.

Yiizey Islem Sektiriinde
Yeni Bir Soluk!

ETUYIDERGI
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Ayrica  MES/ERP entegrasyonu sayesinde Uretim hatti
verileri (banyo sicakligi, banyo degerleri, akim yogdunlugu,
proses suresi) ile hata verileri iliskilendirilebilir; bu da proses
optimizasyonu igin ileri analitik imkanlar sunar.

2. Yeni Teknolojik Yaklagimlar ve Gelecek Yénelimler

Bu sistem, geleneksel gdrsel muayene sireclerini tamamen
dijitallestirerek EndUstri 4.0 ekosistemine entegre edilebilir
bir altyapr sunmaktadir.

Yeni gelistirilen teknolojilerle birlikte sistem kabiliyetleri
asagidaki yonlerde genisletimektedir:

e Edge Computing: Goriintu isleme operasyonlarinin
kameraya entegre mikroislemcilerde gergeklestiriimesiyle
veri aktarim gecikmesi azaltiimigstir.

¢ Al Model Adaptasyonu: Bulut tabanli glincellemelerle
model parametreleri sahadaki yeni hata verilerine gbre
surekli yeniden egitilmektedir.

e 3D Gorilntlileme ve Lazer Tarama: Stereo vizyon
sistemleriyle boya kalinlidi haritalan ve ylzey topografyasi
Olgtlebilmektedir.

e |oT Entegrasyonu: Sistem; saha sensdrlerinden alinan
sicaklik, Ph, iletkenlik, akim ve voltaj gibi kaplama prosesi
verilerini analiz ederek kusur tespit sonuglariyla korele
ederek dnleyici bakim ve proses optimizasyonu saglar.

3. Sonug

Geligtirilen bu yapay zeké destekli gérinti isleme sistemi,
kataforez kaplama proseslerinde ylzey hatalarinin tespitinde
yUksek dogruluk, hiz ve tekrarlanabilirlik saglamaktadir.

Manuel denetim stireclerine kiyasla kontrol stresinde %70’e
varan azalma ve hata tespitinde %96’ya ulasan dogruluk
elde edilmisgtir.

Sistem, hem kalite glivence hem de Uretim verimliligi
acisindan isletmelere dnemili bir rekabet avantaj sunmaktadir.

Gelecek calismalarda, sistemin robotik manipdlatérlerle

entegre edilerek tam otonom kalite kontrol hiicresi haline
getiriimesi hedeflenmek

@ +90 542 682 37 32

medya@tuyider.org
www.tuyider.org

info@tuyider.org
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Kaplama Performansi

Yuzeyde Baslar

Coating Performance
Begins at the Surface

Tolga TAS
FETAS - Dig Ticaret ve is Gelistirme Mudiri
FETAS - Foreign Trade and Business Development Manager

Kaplama Oncesi Kumlama (Asindirici Piiskiirtme)
isleminin Teknik Onemi

EndUstriyel kaplama sistemlerinde dayanim, yalnizca kullan-
llan boya veya kaplama malzemesinin kalitesiyle belirlenmez.
Gercek performans; uygulama oncesi ylzey hazirli@inin
dogruluguna, tekrarlanabilirligine ve proses disiplinine
bagldrr.

Saha tecrlbeleri ve bakim kayitlar, kaplama hatalarinin
onemli bir bolumUndn ylzey hazirigr kaynakli oldugunu
gbstermektedir. Bu nedenle kumlama (asindirici ptsktrtme)
islemi yalnizca bir temizlik yontemi degil; kaplama sisteminin
performansini belirleyen temel bir mihendislik prosesidir.
Ozellikle galvaniz ve ginko-nikel gibi koruyucu kaplama
proseslerinde ylzeyin dogru hazirlanmasi; aderans, korozyon
dayanimi ve servis dGmrU agisindan kritik bir rol oynar.

1. Kumlamanin Temel Amaclari

Kaplama dncesi kumlama islemi asagidaki hedeflere hizmet
eder:
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Technical Importance of Pre-Coating Sandblasting
(Abrasive Blasting)

In industrial coating systems, durability is not determined
solely by the quality of the paint or coating material used.
Actual performance depends on the accuracy, repeatability,
and process discipline of surface preparation prior to
application.

Field experience and maintenance records show that
a significant portion of coating failures originate from
inadequate surface preparation. Therefore, sandblasting
(abrasive blasting) is not merely a cleaning method; it is
a fundamental engineering process that determines the
performance of the coating system. Especially in protective
coating processes such as galvanizing and zinc-nickel,
proper surface preparation plays a critical role in adhesion,
corrosion resistance, and service life.

1. Main Objectives of Sandblasting

Pre-coating sandblasting serves the following purposes:

https://www.tuyider.org



* Removal of rust, mill scale, oxide layers, and old coating
residues

e FElimination of dirt, loose particles, and contaminants that
negatively affect application

e Creation of a controlled surface profile (anchor profile) to
ensure mechanical interlocking of the coating

e Homogenization of surface topography to support
coating continuity, especially at edges and transitions

A coating adheres not only chemically but also mechanically
at the micro level. Therefore, both cleanliness level and
surface profile must be evaluated together.

2. Sa Cleanliness Grades According to ISO 8501-1
After blasting, surface cleanliness is classified according
to the ISO 8501-1 standard. This classification defines

the visual cleanliness level of the surface and is frequently
referenced in project specifications.
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e Pas, tufal, oksit tabakasi ve eski kaplama kalintilarinin
uzaklastinimasi

* YUzeydeki kir, gevsek partikul ve uygulamayi olumsuz
etkileyen kontaminasyonlarin gideriimesi

e Kaplamanin mekanik kilitlenmesini saglayacak kontrollU
bir ylzey profili (anchor profile) olusturuimasi

o Kose ve gecislerde kaplamanin strekliligini desteklemek
Uzere yUzey topografyasinin homojenlestiriimesi

Kaplama, ylzeye vyalnizca kimyasal olarak degil; ayni
zamanda mikro o6lgekte mekanik olarak da tutunur. Bu
nedenle hem temizlik seviyesi hem de yUzey profili birlikte
degerlendirilmelidir.

2.1S0 8501-1’e Gore Sa Temizlik Dereceleri
Kumlama sonrasi ylzey temizligi, ISO 8501-1 standardina
gbre sinflandirilir. Bu siniflandirma, ylzeyin goérsel temizlik

seviyesini tanmlar ve proje spesifikasyonlarinda sikga
referans alinir.
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ISO 8501-1 Tanim (Kumlama Sonrasi) Tipik Kullanim / Not
Definition (After Blasting) Typical Use / Notes

Sa 1 Hafif kumlama — gevsek pas ve boya Gegici koruma, dustik beklenti
blyUk 6lgtde giderilir; belirgin izler/kalintilar
kalabilir
Light blasting — loose rust and paint are Temporary protection, low performance
largely removed; noticeable traces/residues expectations
may remain

Sa2 Normal kumlama — yUzey genel olarak Genel endUstriyel uygulamalar
temizdir; hafif gdlgelenmeler kalabilir
Standard blasting — the surface is generally General industrial applications
clean; slight shadows may remain

Sa 2V2 Near-White Metal — ylizey neredeyse AgJir hizmet kaplamalarda en yaygin
tamamen metalik temiz; gok hafif izlere izin seviye
verilir
Near-White Metal — the surface is almost Most common grade in heavy-duty
completely metallic clean; very slight traces coatings
are allowed

Sa3 White Metal — tamamen temiz ve homojen Kritik servis kosullari

metalik ylzey; gorunUr kir/pas/kaplama
kalintisi yok

White Metal — completely clean and
homogeneous metallic surface; no visible
dirt, rust, or coating residues

Critical service conditions

Not: Sa derecesi, temizlik seviyesini tanmlar. Ylzey
profilinin (um) ayrica dlcllmesi ve kaplama sistemine uygun
hedeflenmesi gerekir.

3. Yiizey Profili (Rz) - Hedef Degerler ve Olgiim
Kumlama ile ylizeyde mikro 6lcekte girinti-cikintilar (anchor
profile) olusturulur. Bu profil genellikle Rz (um) veya peak-
to-valley yUksekKligi olarak ifade edilir. Dogru profil; aderansi
artirrken, kaplama altinda korozyon ilerlemesini de sinirlar.
Genel kabul gormus tipik hedef araliklar:

¢ ince film kaplamalar (< 80 pm DFT): 25-40 pm profil

¢ Orta kalinlik sistemler (80-200 um DFT): 40-75 pm profil

e AQir hizmet kaplamalar (> 200 um DFT): 60-100 pm profil

Galvaniz ve ginko-nikel kaplama dncesi uygulamalarda ¢ogu
proses igin 40-70 pm araliginda, homojen ve tekrarlanabilir
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Note: The Sa grade defines the cleanliness level. The
surface profile (um) must be measured separately and
targeted according to the coating system.

3. Surface Profile (Rz) - Target Values and Measurement
Sandblasting creates micro-scale peaks and valleys (anchor
profile) on the surface. This profile is generally expressed as
Rz (um) or peak-to-valley height. A proper profile increases
adhesion while also limiting corrosion propagation beneath
the coating. Generally accepted typical target ranges:

e Thin film coatings (< 80 um DFT): 25-40 pm profile

e Medium thickness systems (80-200 pm DFT): 40-75 pm
profile

e Heavy-duty coatings (> 200 um DFT): 60-100 pm profile

For galvanizing and zinc-nickel coating applications, a
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homogeneous and repeatable profile in the range of 40-
70 um is typically targeted. The profile should not exceed
approximately 30-40% of the coating dry film thickness
(DFT) to reduce the risk of premature failure at peak points.

Common measurement methods:

¢ Replica tape method (practical and widely used in field
applications)

e Surface profile comparators (visual comparison)

e Digital surface roughness measuring devices (for
recording and traceability)

4. Abrasive Selection: Cleanliness, Profile, and Total
Cost

The success of the blasting process does not depend solely
on equipment and operator performance. The hardness,
particle geometry, density, and durability of the abrasive
material determine both the cleaning efficiency and the
stability of the surface profile.

Key technical criteria for abrasive selection:

e Hardness and roughening capability (cleaning speed
and profile formation)

e Particle geometry: angular (aggressive roughening effect)
or rounded (controlled/peening effect)

e Density (energy transfer and efficiency)
e Fracture resistance and reuse cycle (cycle life)
e Dust generation rate (visibility, filtration load, surface quality)

e Contamination risk and material compatibility (especially
for galvanizing/zinc-nickel applications)

Selecting abrasives based solely on price per ton often
increases total cost. Low-durability abrasives break down
quickly, leading to an increase in fine fractions and dust,
which causes the profile to decrease and fluctuate. This
results in higher consumption, increased filter load, more
frequent equipment maintenance, and most importantly,
inconsistencies in coating quality.

Therefore, the correct approach is to evaluate abrasives not
by “price per ton” but by cost per m2, cycle life, and profile
consistency.

5. Contamination and Transfer Risk: Key Points for
Galvanizing / Zinc-Nickel

A frequently overlooked yet critical factor in surface
preparation is contamination. During blasting, micro-particles
from the abrasive may transfer to or become embedded in
the surface. This can lead to localized electrochemical cell
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bir profil hedeflenir. Profilin, kaplama kuru film kalinhginin
(DFT) yaklagik 9%30-40’ni agsmamas! tepe noktalarinda
erken bozulma riskini azaltr.

Profil 8lcimUnde yaygin yontemler:

e Replika bant yontemi (saha uygulamalarinda pratik ve
yaygin)

e Yizey profil komparatdrleri (gdrsel karsilastirma)

¢ Dijital ylzey pUrtzItlik dlgim cihazlan (kayit ve
izlenebilirlik icin)

4. Abrasif Seg¢imi: Temizlik, Profil ve Toplam Maliyet

Kumlama prosesinin basarisi yalnizca ekipman ve operatére
baglh degildir. Kullanilan abrasifin (kumlama malzemesinin)
sertligi, tane geometrisi, yodunlugu ve dayanmi; hem
temizlik hizini hem de profilin stabilitesini belirler.

Abrasif seciminde teknik olarak dikkate alinmasi gereken
baglica kriterler:

e Sertlik ve purtzlendirme kabiliyeti (temizlik hizi ve profil
olusturma)

e Tane geometrisi: kdseli (agresif purizlendirme etkisi) veya
yuvarlak (kontrollli/peen etkisi)

e Yogunluk (eneriji transferi ve verimlilik)
¢ Kirlma direnci ve gevrim 6mrU (reuse cycle)
e Toz olusum orani (gdruUs, filtrasyon yukd, ylzey kalitesi)

e Kontaminasyon riski ve malzeme uyumlulugu (6zellikle
galvaniz/cinko-nikel uygulamalarinda)

Sadece ton fiyatina bakarak yapilan abrasif secimi, ¢ogu
zaman toplam maliyeti artinr. DUsUk dayanimli abrasifler
hizli kirilir; ince fraksiyon ve toz artigiyla birlikte profil diser
ve dalgalanir. Bu durum; daha fazla sarfiyat, daha fazla filtre
yUkU, daha sik ekipman bakimi ve en dnemlisi kaplama
kalitesinde tutarsizlik olarak geri doner.

Bu nedenle dogru yaklagim, abrasifi “ton fiyati” ile degil; m?2
basina maliyet, cevrim omrd ve profil tutariidi Uzerinden
degerlendirmektir.

5. Kontaminasyon ve Transfer Riski: Galvaniz / Ginko-
Nikel i¢in One Gikan Noktalar

YUzey haziriginda siklikla gézden kagan fakat kaplama
performansini dogrudan  etkileyen  bir baslk da
kontaminasyondur. Kumlama sirasinda abrasiften kopan
mikro partikiller ylzeye transfer olabilir veya vylzeye
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gbmulebilir. Bu durum, 06zellikle elektrokimyasal kaplama
sistemlerinde lokal hiicre olusumuna ve erken korozyon
baslangicina sebep olabilir.

Riskin arttigi tipik durumlar:
¢ DuisUk saflikta veya heterojen icerikli abrasif kullanimi

e Abrasif karisiminin kontrolstiz yaslanmasi (gok ince
fraksiyon birikimi)

® Yetersiz ayirma/eleme (kapall devre sistemlerde)

e Yilzeyde yag, tuz veya kimyasal kontaminasyon varken
kumlamaya gecilmesi

Bu nedenle kumlama sonrasi yalnizca Sa kontroli degil;
toz seviyesi, gerekiyorsa ¢6zUnur tuz kontrolleri ve ylzeyin
kaplamaya gegcmeden énce korunmasi (flash rust énlemleri)
prosesin ayrilimaz pargasi olarak ele alinmalidir.

6. Proses Kontrolii: Tekrarlanabilir Kalite igin Pratik
Kontrol Listesi

Kaplama &ncesi ylzey haziriginda tekrarlanabilir kalite icin
asagidaki kontrol adimlari dnerilir:

o On temizlik: Yag/kir varsa uygun kimyasal veya solvent
bazll temizlik

e Hedef Sa seviyesinin proje sartnamesine gore
dogrulanmasi

¢ Profil 6lgimU: Hedef aralikta pm degerlerinin kayit altina
alinmasi

e Toz kontrold; Kumlama sonrasi ylzey tozunun kaplama
ile uyumlu seviyede tutulmasi

e Cevresel kosullar: Yuzey sicakligi, ortam sicakligi ve bagil
nemin izlenmesi

e Flash rust yonetimi: Kaplama 6ncesi bekleme stresinin
kontroll ve yUzeyin korunmasi

o Abrasif yonetimi (kapall devre): Eleme/ayirma verimi ve
karisimin surekliligi

Sonug

Kaplama performansi; dogru temizlik seviyesi (Sa),
kaplama sistemine uygun ve olgtimus yizey profili (um) ve
stabil, kontroll abrasif kullanimi ile saglanir. Ylzey dogru
hazirlanmadiysa, en gelismis kaplama sistemi dahi beklenen
servis OmrdnU saglayamaz.

Kumlama bu nedenle bir “6n islem” degil; kaplama sisteminin
performans temelidir.
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formation and premature corrosion initiation, especially in
electrochemical coating systems.

Typical conditions that increase risk:
e Use of low-purity or heterogeneous abrasives

e Uncontrolled aging of the abrasive mix (accumulation of
fine fractions)

¢ |nsufficient separation/sieving (in closed-loop systems)

e |nitiating blasting on surfaces contaminated with oil,
salts, or chemicals

Therefore, post-blasting control should include not only
Sa verification but also dust level assessment, soluble salt
testing if necessary, and protection of the surface before
coating (flash rust prevention) as integral parts of the
process.

6. Process Control: Practical Checklist for Repeatable
Quality

For consistent and repeatable surface preparation quality
before coating, the following control steps are recommended:

e Pre-cleaning: Removal of oil/dirt using appropriate
chemical or solvent-based cleaning methods

e \erification of target Sa level according to project
specifications

¢ Profile measurement: Recording pm values within
the target range

e Dust control: Ensuring surface dust levels are compatible
with coating requirements

e Environmental conditions: Monitoring surface
temperature, ambient temperature, and relative humidity

e Flash rust management: Controlling waiting time before ¢
oating and protecting the surface

e Abrasive management (closed-loop): Efficiency of
separation/sieving and consistency of the abrasive mix

Conclusion

Coating performance is achieved through the correct
cleanliness level (Sa), a properly measured surface profile
(um) suitable for the coating system, and the use of stable
and controlled abrasives. If the surface is not properly
prepared, even the most advanced coating system cannot
deliver the expected service life.

For this reason, sandblasting is not just a “pre-treatment”; it
is the foundation of coating system performance.
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Yiiksek Performansh Uygulamalar Icin
Yenilikci Akimsiz Nikel Kaplama
Sisteminin Teknik ve Endustriyel Analizi

Technical and Industrial Analysis of the Innovative
Electroless Nickel Plating System for
High-Performance Applications

Erdener Kimya Makina ve Kimya San. Tic. A.S. / riag.ch Isvigre

Kaplama teknolojilerinde fonksiyonel performansi belirfleyen temel
unsur, ylzey Uzerinde olusan yapinin mikro boyuttaki bUtdnlGga
ve bu batinligin malzemeye kazandirdigi mekanik, korozyon ve
asinma direncidir. Akmsiz nikel kaplama, elektrolitik ydntemlere
alternatif olarak, elektrik akimi olmadan nikelin kimyasal redtktérler
araciigiyla ylzeye birkmesini saglar (Brenner, 1963). Akimsiz
nikel kaplamalar; ¢zellikle fosfor igerigi kontrolli alasimlar elde
edilebilmesi, karmasik geometrilere homojen ¢okelme kabiliyeti ve
yUksek operasyon toleranslar sayesinde endustride énemli bir yer
edinmistir.

Orta fosfor igeren nikel-fosfor alasimlarinin dengeli yapisi, hem
korozyon hem de asinma direncinin ayni anda talep edildigi
uygulamalarda optimum performans sergilemektedir. Bu yapinin
kararliigi; metal ylzeyle kurulan metalurjik bagin surekliligi ve
kaplamanin dustk i¢ gerilimi ile dogrudan iligkilidir. Kaplama
sirasinda gozeltideki nikel iyonlarinin ve hipofosfit indirgeme ajaninin
kontrollli sekilde reaksiyona girmesi, fosfor oraninin %7-9 araliginda
sabitlenmesini saglar. Bu aralik, ylizeyde meydana gelen amorf-yari
kristalin yapinin mekanik agidan en dengeli formunu olusturur.

Akimsiz nikel kaplama prosesleri, bu prensipler dogrultusunda
gelistiriimis, ylksek kararliiga sahip kimyasal sistemlerdir. Cozelti;
kullanim sirasinda énemli él¢tide tolerans gosteren, Uretim hatlarinda
uzun sUre kararl sekilde calisabilen ve ylksek metal dontsimu
degerlerine ulasabilen bir yapi sergiler. Kaplama tabakasinin
depozisyon halindeki sertligi yaklasik 570 HV seviyesinde olup,
400 °C’de bir saatlik 1sil islem sonrasi yaklasik 1000 HV degerine
yUkselmesi, prosesin sagladigi en énemli avantajlardan biridir. Fosfor
orani, kaplamanin i¢ yapisindaki atomik dtizeni belirlediginden, hem
sertlik hem de asinma dayanmi Uzerinde dogrudan etkilidir. Bu
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The fundamental factor that determines functional performance in
coating technologies is the microstructural integrity formed on the
surface and the mechanical, corrosion, and wear resistance that
this integrity provides to the material. Electroless nickel plating, as
an alternative to electrolytic methods, enables the deposition of
nickel onto a surface without the use of electrical current, through
chemical reducing agents (Brenner, 1963). Electroless nickel
coatings have gained significant importance in industry due to
their ability to produce alloys with controlled phosphorus content,
their uniform deposition on complex geometries, and their high
operational tolerances.

Medium-phosphorus nickel-phosphorus alloys exhibit optimum
performance in applications where both corrosion and wear
resistance are simultaneously required. The stability of this structure
is directly related to the continuity of the metallurgical bond formed
with the metal surface and the low internal stress of the coating.
During deposition, the controlled reaction between nickel ions and
the hypophosphite reducing agent ensures that the phosphorus
content remains within the 7-9% range. This range results in a
mechanically balanced amorphous—semi-crystalline structure on
the surface.

Electroless nickel plating processes are highly stable chemical
systems developed in accordance with these principles. The
solution exhibits substantial tolerance during operation, functions
stably for extended periods in production lines, and achieves high
metal turnover efficiency. The hardness of the coating in the as-
deposited condition is approximately 570 HV; after a one-hour heat
treatment at 400 °C, it increases to around 1000 HV, representing
one of the most significant advantages of the process. Since
phosphorus content determines the atomic arrangement within
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the coating’s internal structure, it directly affects both hardness and
wear resistance.

Therefore, regular analytical control of nickel and reducing agent
concentrations in the solution is critical to sustaining coating quality.

Purified water, filtration systems, and tank materials used during the
preparation and operation of the electrolyte contribute significantly
to long-term bath stability. Heat-resistant PTFE or stainless-steel
equipment is required to ensure chemical resistance under the high
operating temperatures characteristic of this process. A working
temperature range of 88-94 °C ensures both stable deposition
rates and balanced phosphorus incorporation.

A deposition rate of approximately 14-16 pm/h provides a
significant advantage, particularly in applications requiring high
coating thicknesses. During operation, maintaining the nickel ion
concentration at approximately 5 g/L and keeping the hypophosphite
reducing agent stable at around 40 g/L ensures coating uniformity.
Continuous filtration through 3-micron filters removes metallic
particles and reaction by-products from the solution, contributing to
a bright and smooth deposit.

The process offers broad material compatibility and can be applied
without difficulty to all classes of steel, stainless steels, copper
alloys, nickel-iron-based materials, and aluminum alloys when
appropriate surface preparation is performed. In aluminum-based
materials, zinc carryover must remain below a specific threshold;
therefore, the zincate pre-treatment must be conducted in a
controlled manner. Otherwise, excessive zinc ions accumulating in
the electrolyte may negatively affect both coating quality and bath
life.
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nedenle gozeltideki nikel ve indirgeme ajani konsantrasyonlarinin
duzenli analitik yontemlerle kontrol edilmesi, kaplama kalitesinin
sUrdurdlebilirligi agisindan kritik bir unsurdur.

Elektrolitin hazirlanmasi ve igletilmesi sirasinda kullanilan saflastirimig
su, filtreleme sistemleri ve tank malzemeleri, kaplamanin uzun
ddénem stabilitesine 6nemli katki saglar. Isiya dayanikl PTFE veya
paslanmaz celik ekipmanlar, yliksek sicaklikta calisan bu prosesin
kimyasal dayanimi agisindan gereklidir. Cozeltinin 88-94 °C
araligindaki ¢alisma sicakligl, hem kaplama hizinin kararl olmasini
hem de fosfor i¢eriginin dengeli sekilde ¢ékelmesini saglar.

Yaklasik 14-16 pm/saat seviyesindeki depozisyon hizi, 6zellikle
yUksek ylzey kalniig talep edilen fonksiyonel uygulamalarda
Uretkenlik agisindan énemli bir avantaj sunar. Operasyon stresince
cozeltideki nikel iyonu miktarinin 5 g/L seviyesinde tutulmasi ve
hipofosfit indirgeme ajaninin 40 g/L civarinda kararll kalmasi,
kaplamanin  homojenligini saglar. Cozeltinin  sUrekli olarak 3
mikronluk filtrelerle sUzUlmesi, metalik partikUllerin ve reaksiyon
yan UrUnlerinin ortamdan uzaklastinimasini saglayarak ¢ékelmenin
parlak ve diizgtin olmasina katkida bulunur.

Malzeme uyumlulugunun genis olmasi; celigin tim sinflaninda,
paslanmaz geliklerde, bakir alagimlarinda, nikel-demir esasli
malzemelerde ve uygun ylzey hazirhg yapildidinda aliminyum
alagimlarinda sorunsuz uygulama yapilabilmesini mumkin  kilar.
Aliminyum esasl malzemelerde ¢inko taginiminin belirli bir sininn
Uzerine ¢lkmamasi gerektiginden, 6n islem asamasinda uygulanan
zinkat islemi kontrollti sekilde yUruttimelidir. Aksi takdirde elektrolitte
birikken ¢inko iyonlar, kaplama kalitesini ve ¢dzeltinin émrina
olumsuz etkileyebilir.
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Maintaining the bath pH within the 4.5-4.7 range is a critical
parameter for the stable progression of the reduction reaction.
Since pH, together with temperature, determines the deposition
rate, ammonia or sodium carbonate is added at regular intervals
to prevent sudden fluctuations. The availability of an ammonium-
free operating option provides a significant advantage, particularly in
production facilities subject to environmental restrictions. However,
in the ammonium-free operating mode, the overall metal turnover life
of the bath may be somewhat more limited. Throughout operation,
monitoring metal turnover, adjusting replenishment rates based on
nickel consumption, and maintaining the stability of the reducing
agent are essential for achieving economic efficiency.

Another factor determining coating quality is the ability to maintain
low internal stress. The low compressive stress characteristic of
electroless nickel plating processes represents a major advantage
in preserving the dimensional stability of components prior to
heat treatment. This structure reduces the risk of cracking in thin
coatings and positively influences the fatigue resistance of high-
strength components. In addition, the coating’s excellent wear
resistance, verified by low mass-loss values obtained in Taber CS-
10 tests, ensures reliable performance for mechanical components
operating under high friction. From a corrosion perspective,
resistance values obtained in both Kesternich and salt spray tests
demonstrate the coating’s ability to act as a protective barrier in
aggressive environments.

When all these parameters are considered together, the process
provides a wide range of applications in industries with high
performance requirements, such as defense, precision mechanical
components, automotive, mold manufacturing, hydraulic systems,
and equipment operating in corrosive environments. High bath
stability, wide tolerance windows, operational flexibility, and the
superior mechanical properties achieved after coating make these
processes preferable in terms of both production efficiency and
product quality.

The metallurgical advantages of electroless nickel coatings,
when combined with proper preparation, controlled electrolyte
management, and appropriate heat treatment, provide a high-
performance solution that can be reliably used in surface engineering
for many years.
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Banyonun pH degerinin 4,5-4,7 araliginda tutulmasi, indirgeme
reaksiyonunun kararl ilerlemesi acisindan kritik bir parametredir.
pH degeri, sicaklikla birlikte kaplama hizini belirledigi icin gbzeltide
ani dalgalanmalarin olusmamasi adina dizenli araliklarla amonyak
veya sodyum karbonat ilavesi yapili. Amonyum icermeyen c¢alisma
seceneginin - mevcut olmasi, 06zellikle cevresel sinirlamalarin
bulundugu Uretim tesislerinde 6nemli bir avantaj saglar. Bununla
birlikte, amonyum icermeyen calisma modunda c¢ozeltinin metal
dénlstim 6mru bir miktar daha sinirl kalabilir. Operasyon boyunca
metal donisimudntn takip edilmesi, nikel tlketimine bagh olarak
yenileme oranlarinin ayarlanmasi ve indirgeme ajaninin stabilitesinin
korunmasi, prosesin ekonomik agidan verimli sekilde strdUrtlmesi
icin gereklidir.

Kaplama kalitesini belirleyen bir diger unsur da i¢ gerilimin distk
seviyede tutuimasidir. Akimsiz nikel kaplama proseslerinin disik
basi gerilimine sahip olmasi, ¢zellikle isil islem éncesinde pargalarin
form stabilitesini korumasi agisindan buyudk bir avantaj olusturur. Bu
yapl, ince ylzeylerde catlama riskini azaltirken, yluksek mukavemet
gerektiren pargalarin yorulma dayanimini da olumlu yoénde etkiler.
Ayni zamanda kaplamanin asinma dayaniminin, Taber CS-10
testlerinde elde edilen diisik madde kaybr degerleriyle dogrulanmig
olmasi, yuksek slrtinme altinda galisan mekanik pargalar icin
glvenilir bir ylzey elde ediimesini saglar. Korozyon agisindan ise
hem Kesternich hem de tuz puskirtme testlerinde elde edilen
dayanim degerleri, kaplamalarin agresif ortamlarda koruyucu bir
bariyer olusturdugunu gdéstermektedir.

TUm bu parametreler bir araya geldiginde, 6zellikle savunma sanayi,
hassas mekanik par¢alar, otomotiv, kalipcilik, hidrolik komponentler
ve korozif ortamlarda calisan sistemler gibi ylksek performans
beklentilerinin bulundugu enduUstriler i¢in genis bir kullanm alani
olusmaktadrr. Cozelti stabilitesinin ylksek olmasi, genis tolerans
araliklari, operasyonel esneklik ve kaplama sonrasi elde edilen Ustin
mekanik ¢zellikler, bu proseslerin hem Uretim verimliligi hem de Grin
kalitesi agisindan tercih edilmesini saglamaktadir.

Akimsiz nikel kaplamanin sagladidi metalurjik avantajlar; dogru
hazirlk, kontrolli bir elektrolit yonetimi ve uygun 1sil iglemle
birlestirildiginde, yluzey mihendisliginde uzun yillar gtivenilir sekilde
kullanilabilecek yiksek performansli bir ¢6zUm sunmaktadir.

1. Brenner, A. Electrodeposition of Alloys, Academic Press, 1963. - 2. Lowenheim, F. A. Modern Electroplating, Wiley-Interscience, 1978. - 3. ECHA (European Chemicals Agency), Boric Acid —
SVHC Report, 2020. - 4. Lee, J., Kim, S. “Substitution of Boric Acid in Nickel Electroplating Baths with Organic Buffers.” Journal of Applied Electrochemistry, 2018. - 5. Watanabe, T. “Electroless
Nickel Deposition Without Boric Acid.” Surface & Coatings Technology, 2016. - 6. Huang, K. et al., “Development of Boric-Acid-Free Nickel Baths.” Surface & Coatings Technology, 2019.
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Robotik Zimparalama ile Yuzey
Kalitesinde Doniisiim: Olciilebilir ve
Siirdiiriilebilir Uretim Yaklagimi

Transformation in Surface Quality Through
Robotic Sanding: A Measurable and Sustainable
Manufacturing Approach

Yasemin SENTURK
Podim Polisaj Diskleri Zmpara San. Tic. Ltd. Sti.

Endustriyel Uretimde ylzey kalitesi, yalnizca estetik bir
gereklilik degil; Grindn performansini, dayanimini ve nihai
degerini dogrudan belirleyen kritik bir parametredir. Metal,
paslanmaz c¢elik, aliminyum ve kompozit ylzeylerde yaygin
olarak kullanilan zimparalama ve polisaj surecleri, 6zellikle
manuel uygulamalarda operatdr bagmiiigi, degisken kalite
ve dustk verimlilik gibi sinilamalarla karsi karsiyadir.

Asindinci  teknolojileri  alaninda  uzun yillara dayanan
deneyimiyle Podim, ylzey isleme slreglerinin yalnizca bir
uygulama degil, mihendislik temelli bir sistem olarak ele
alinmasi gerektigini ortaya koymaktadir. Bu birikim, ylzey
islemenin  dlgulebilir ve kontrol edilebilir bir metodolojiye
donusturtimesi ydbnunde dnemli bir zemin hazirlamistir.

Bu perspektif dogrultusunda gelistirilen robotik zimpara-
lama ¢bzUmleri, gunimuzde vylUzey islemede kalite
standardizasyonu ve verimliik artisi saglayan kritik bir
teknoloji olarak éne ¢ikmaktadir.

Robotik Yiizey islemenin Gerekliligi

GUnUmUzde artan kalite beklentileri ve kUresel rekabet,
Uretim sUreclerinde daha yuUksek hassasiyet ve tekrar-
lanabilirlik gerektirmektedir. Manuel zimparalama ve polisaj
sUreclerinde operatdr yorgunlugu, bireysel beceri farkliliklar
ve cevresel kosullar gibi degiskenler, nihai Grin kalitesinde
dalgalanmalara neden olmaktadir.

34

Surface quality in industrial manufacturing is not merely
an aesthetic requirement; it is a critical parameter that
directly determines a product’s performance, durability,
and overall value. Sanding and polishing processes, widely
applied on metal, stainless steel, aluminum, and composite
surfaces, face significant limitations—particularly in manual
operations—such as operator dependency, inconsistent
quality, and low efficiency.

With its long-standing expertise in abrasive technologies,
Podim emphasizes that surface finishing should not be
treated as a simple operation, but rather as an engineering-
driven system. This accumulated know-how lays a strong
foundation for transforming surface finishing into a measur-
able and controllable methodology.

Within this perspective, robotic sanding solutions have
emerged as a key technology that enables quality standard-
ization and efficiency improvements in modern surface
finishing processes.

The Need for Robotic Surface Finishing

Increasing quality expectations and global competition
demand higher precision and repeatability in manufacturing
processes. In manual sanding and polishing operations,
factors such as operator fatigue, skill variability, and
environmental conditions lead to fluctuations in final product
quality.

https://www.tuyider.org



[
e

5L BECTIET [

Y e

5

Robotic systems eliminate these variables by bringing the
process under control. Operating with constant speed,
controlled force, and optimized tool paths, robotic sanding
systems provide:

e sustainable and repeatable quality,

® improved occupational health and safety,
e reduced cycle times,

e digitally traceable processes.

Structure of Robotic Sanding Systems

Robotic surface finishing cells are generally designed based
on two fundamental approaches:

1. Tool-to-part systems:

In this configuration, the robot brings the abrasive tool
to the workpiece. It is typically used for large or complex
geometries. Active or passive force compliance units
integrated into the robot’s end-effector ensure conformity to
the surface.

2. Part-to-tool systems:
In this setup, the robot manipulates the workpiece and
brings it into contact with a fixed abrasive system such as

belt or mop sanding machines. This approach is ideal for
small to medium-sized parts requiring high precision and

info@tuyider.org

Robotik sistemler ise bu degiskenligi ortadan kaldirarak
prosesin kontrol altina alinmasini saglar. Sabit hiz, kontrolll
kuvwvet ve optimize edilmis ydringeler ile calisan robotik
zimparalama sistemleri;

e sUrdurdlebilir ve tekrarlanabilir kalite,

* is saghgi ve guvenliginde iyilesme,

e cevrim surelerinde azalma,

¢ prosesin dijital olarak izlenebilir hale gelmesi
gibi dnemli avantajlar sunmaktadir.

Robotik Zimparalama Sistemlerinin Yapisi

Robotik ylzey isleme hicreleri, uygulama ihtiyacina gére iki
temel senaryo Uzerinden kurgulanmaktadir:

1. Robotun asindiriciyl pargaya goétirdiigu sistemler:
Blyuk ve kompleks geometrili parcalarin islenmesinde tercih
edili. Robotun ug¢ noktasina entegre edilen aktif veya pasif
baski kompanzasyon sistemleri sayesinde ylzey formuna
uyum saglanir.

2. Robotun pargayi asindiriciya gotirdiigi sistemler:
KuUcUk ve orta dlgekli pargalar icin idealdir. Sabit bant veya

mop zimpara makineleri Uzerinden yuUksek hassasiyetli ve
stabil islem gergeklestirilir.
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stability.

The selection of these configurations depends on part
dimensions, weight, and production requirements

Surface Roughness and Quality Standardization

Surface roughness is one of the most critical indicators of
surface quality. It is commonly expressed using parameters
such as Ra (average roughness) and Rz (maximum
roughness), which are particularly important in industries
such as defense, aerospace, and mold manufacturing.

In robotic sanding systems:

¢ the applied force can be precisely controlled,

e gpindle speed and robot motion can be maintained
consistently,

e process parameters can be digitally managed.

These capabilities enable the achievement of target surface
roughness values with high accuracy.

Force compliance systems ensure uniform pressure across
the entire surface, eliminating inconsistencies—especially in
transition areas—and enabling stable, repeatable results.

Key Technologies in Robotic Surface Finishing

The effectiveness of robotic sanding systems relies on
several core technologies:

e Active and passive force compliance systems for precise
force control,

e Vision systems and 3D scanning for part recognition,
automated path generation, and quality inspection,

e Offline programming (OLP) software for simulation-based
programming without interrupting production,

e Modular tool-changing systems enabling automated
transitions between different abrasive stages.

However, achieving optimal results requires proper process
definition from the outset. Critical parameters such as part
requirements, target surface quality, abrasive selection,
and robot-equipment compatibility must be clearly defined
during the design phase.

Application Example: Mold Polishing Process

The benefits of robotic sanding systems are most clearly
observed in real production environments.

In a mold polishing application carried out by Podim Robotics:

info@tuyider.org
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Bu iki sistem yaklasimi, parganin boyutu, agirigi ve Uretim
hattinin gereksinimlerine goére belirlenmektedir.

Yiizey PuriizlGligu ve Kalite Standardizasyonu

YUzey islemede kaliteyi tanimlayan en énemli parametrelerden
biri ylizey plrlzIGluguddr. Bu degerler genellikle Ra (ortalama
pUrdzIUldk) ve Rz (maksimum plrizIUltk) ile ifade edilir ve
Ozellikle savunma, havacilk ve kalip sektérlerinde kritik bir
rol oynar.

Robotik zimparalama sistemlerinde;

¢ ylzeye uygulanan kuvvetin kontrol edilebilir olmasi,
e zimpara devri ve robot hizinin sabit tutuimasi,
® proses parametrelerinin dijital olarak yonetilmesi

sayesinde hedeflenen ylzey pUrGzIUIGgu degerleri ylksek
dogrulukla elde edilebilmektedir.

Kompanzasyon ekipmanlarn ile ylzey boyunca homojen
kuwvet uygulanmasi, 6zellikle ylUzey gegis bolgelerinde
olusabilecek kalite farkliiklarini ortadan kaldirarak stabil ve
tekrarlanabilir sonuglar saglar.

Robotik Yiizey islemede Kritik Teknolojiler

Robotik zmparalama  sistemlerini  etkin - kilan  baslica
teknolojiler sunlardir:

e Aktif ve pasif baski kompanzasyon sistemleri: Ylzeye
uygulanan kuvvetin kontrolinu saglar.

e GOrUntU isleme ve 3D tarama teknolojileri: Parga tanima,
otomatik yoriinge olusturma ve kalite kontrol streclerini
destekler.

* Offline programlama (OLP) yazilimlar: Uretimi durdurmadan
simulasyon Uzerinden programlama imkani sunar.

* Moduler takm degistirme sistemleri: Farkl asindiricilarin
otomatik olarak kullanimasini saglar.

Ancak bu teknolojilerin  dodru sonug¢ verebilmesi igin
prosesin bastan dogru tanimlanmasi gerekmektedir. Parca
gereksinimleri, hedef ylUzey kalitesi, asindinci sec¢imi ve
robot-ekipman uyumu gibi parametreler tasanm asamasinda
netlestirimelidir.

Uygulama Ornegi: Kalip Parlatma Prosesi
Robotik zimparalama uygulamalarinn en somut faydalari,

gercek Uretim senaryolarinda net sekilde gdzlemlenmektedir.

Podim Robotics tarafindan gergeklestirilen bir kalip parlatma
uygulamasinda;
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e a process that previously took approximately 20 minutes
manually was reduced to 6 minutes using robotic automation,

e initial surface roughness values of 0.4-0.5 Ra were
improved to 0.15 Ra using a single abrasive,

e a homogeneous surface finish was achieved through a
constant force application of approximately 20 Newtons
combined with optimized robot motion.

These results demonstrate that, when properly engineered,
robotic systems can outperform manual operations not only
in efficiency but also in quality.

Conclusion and Future Perspective

Robotic sanding technologies are transforming surface
finishing from one of the weakest links in manufacturing into
a measurable and controllable production methodology.

The integration of abrasive technologies with robotic
automation establishes a new standard in surface finishing,
delivering significant improvements in quality, efficiency, and
sustainability.

In the near future, robotic surface finishing solutions are
expected to become a standard practice, particularly in
industries requiring high precision and repeatability. This
transformation represents a strategic development that will
directly impact industrial competitiveness.

38

e manuel suregte yaklagk 20 dakika suren operasyon,
robotik sistem ile 6 dakika seviyesine indirilmistir,

¢ baglangigta 0.4 — 0.5 Ra araliginda olan yUzey pUruzIGlugud,
tek birasindiricikullanilarak 0.15 Ra seviyesine dusurdlmustdr,

e ylzeye uygulanan yaklasik 20 Newton sabit kuvvet ve
optimize edilmis robot hizlar sayesinde homojen bir ylzey
elde edilmigtir.

Bu sonuglar, dogru proses parametreleri ve uygun asindirici
secimi ile robotik sistemlerin yalnizca verimlilik degil, ayni
zamanda kalite agisindan da Ustin performans sundugunu
ortaya koymaktadir.

Sonug ve Gelecek Perspektifi

Robotik zimparalama teknolojileri, ylUzey islemenin en
zayif halkalarindan biri olarak goértlen manuel surecleri,
Olculebilir ve kontrol edilebilir bir Gretim metodolojisine
donustirmektedir.

Asindirici  teknolojiler ile robotik otomasyonun  birlesimi,
ylzey islemede yeni bir standart olustururken; Uretim
sureclerinde kalite, verimlilik ve surdurUlebilirik agisindan
onemli kazanimlar saglamaktadir.

Ontimizdeki dénemde, o6zellikle yiksek hassasiyet ve
tekrarlanabilirlik gerektiren sektdrlerde robotik ylzey isleme
¢Ozumlerinin  standart hale gelmesi beklenmektedir. Bu
doénustm, yalnizca Uretim sUreclerini degil, ayni zamanda
endustriyel rekabet glicint de dogrudan etkileyecek stratejik
bir gelisim alani olarak degerlendiriimektedir.

https://www.tuyider.org
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I YUZEY AKADEMISI

Kaplama ve On Yiizey Islem Proseslerinde Siirdiiriilebilir

Uretim, Dijitallesme Galismalar ve Verimlilik

Sustainable Production, Digitalization Practices, and Efficiency In

Coating and Surface Pre-Treatment Processes

15 NiSAN 2026 - GEBZE TEKNIK UNIVERSITESI-KONGRE MERKEZi KIRMIZI KONFERANS SALONU

April 15, 2026 — Gebze Technical University, Congress Center, Red Conference Hall

Kaplama ve 6n yUzey islem teknolojileri, ginUmUz sanayisinin
surdurdlebilirlik, kalite ve rekabet glct hedeflerinde kritik bir
rol oynamaktadir. Bu kapsamda, 15 Nisan 2026 tarihinde
Gebze Teknik Universitesi Kongre Merkezi Kirmizi Konferans
Salonu’nda diizenlenecek olan “Kaplama ve On Yiizey islem
Proseslerinde Strdurtilebilir Uretim, Dijitallesme Calismalan
ve Verimlilik” baslkli seminer; sektdr, akademi ve 6grencileri
bir araya getirerek bilgi paylasimini ve is birligini gticlendirmeyi
amaclamaktadir.

Etkinlik boyunca; kataforez kaplama sureclerinden kumlama
ve bilyall dévme uygulamalarina, zimpara ve asindirici
teknolojilerinden  robotik  ylzey islemlerine kadar genis
bir yelpazede guncel teknolojiler ele alinacaktr. Ayrica
sUrdUrulebilir dretim yaklasimlari, su ve kaynak verimliligi,
dijitallesme uygulamalari ve akilll kontrol sistemleri gibi
gelecegin  Uretim  paradigmalarini - sekillendiren  konular,
alaninda uzman konusmacilar tarafindan degerlendirilecektir.

Bu seminer, yalnizca teknik bilgi aktarimi saglamakla kalmayip;
ayni zamanda sektorin karsilastigr gincel problemlere ¢6zim
Onerileri  gelistirimesine,  Universite-sanayi is  birliklerinin
guclendirimesine ve gen¢ muhendis adaylarnin  sektdre
hazirlanmasina dnemli katkilar sunacaktir.

Etkinligin gerceklestirimesinde emegi gegen basta TUYIDER
Yonetim Kurulu ve Bilim Danisma Kurulu olmak Uzere, Gebze
Teknik Universitesi ydnetimine, Malzeme Bilimleri 6grenci
kullblne ve degerli konusmacilarmiza katkilarindan dolay
tesekklr ederiz. Ayrica bilgi ve deneyimlerini paylasarak
etkinlige deger katan tum firma temsilcilerine ve destek veren
kurum ve kuruluglara stkranlarimizi sunariz.
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Coating and pre-treatment technologies play a critical role
in achieving sustainability, quality, and competitiveness
goals in modern industry. In this context, the seminar titled
“Sustainable  Production, Digitalization  Practices, and
Efficiency in Coating and Surface Pre-Treatment Processes,”
to be held on April 15, 2026, at Gebze Technical University
Congress Center, Red Conference Hall, aims to bring together
industry, academia, and students to strengthen knowledge
sharing and collaboration.

Throughout the event, a wide range of current technologies
will be addressed, from cathodic electrocoating processes
to sandblasting and shot peening applications, and from
abrasive technologies to robotic surface treatment systems.
In addition, topics shaping the future of manufacturing—such
as sustainable production approaches, water and resource
efficiency, digitalization practices, and intelligent control
systems—will be evaluated by expert speakers in their fields.

This seminar will not only provide technical knowledge transfer
but will also contribute significantly to developing solutions for
current industry challenges, strengthening university-industry
collaboration, and preparing young engineering candidates
for the sector.

We would like to express our sincere gratitude to TUYIDER
Board of Directors and Scientific Advisory Board, Gebze
Technical University administration, student clubs, and all
esteemed speakers who contributed to the organization
of this event. We also extend our thanks to all company
representatives and supporting institutions and organizations
for sharing their knowledge and experience.

https://www.tuyider.org




SEMINER PROGRAMI

10.00 - 10.30
Acilis Konusmalar / Opening Speeches

TUYIDER Yénetim Kurulu, Bilim ve Danisma Kurulu, Universite Yénetimi, Ogrenci Kuliibii
TUYIDER Board of Directors, Scientific Advisory Board, University Administration, Student Club

10.30-11.30

Fatih Karakaya, Karakaya 86

Kataforez Kaplama Streci, Kaplama Proseslerinde Akilll Kontrol Sistemleri ve
Dijital Déntstim Uygulamalar

Cathodic Electrocoating Process, Smart Control Systems in Coating Processes, and
Digital Transformation Applications

11.30-12.20
Yasar Altay, Kummetal

Havacilik, Otomotiv ve Dékim Pargalarda Kumlama iglemleri ve Bilyall Dévme Uygulamalan
Sandblasting and Shot Peening Applications in Aerospace, Automotive, and Cast Parts

12.20-13.00
Tolga Zent, Alfa Technic Makine

Kumlama ve Boyama Proseslerinde Strdurulebilirlik ve Verimlilik: Yeni Nesil Yaklasimlar
Sustainability and Efficiency in Sandblasting and Painting Processes: Next-Generation Approaches

13.40-14.40
Yasemin Sentiirk, Ramazan Mercan, Podim

Temel Zmpara-Asindiricilar ve Robotik Yiuzey Teknolojileri
Fundamentals of Abrasives and Robotic Surface Technologies

14.40 - 15.40
Kaya Kocg Vib

Metal Yiizey islemde Surdiirilebilirlik: Vibrasyon Teknolojileri ve Atik Su Geri Kazanimi
Sustainability in Metal Surface Treatment: Vibratory Technologies and Wastewater Recovery

16.00

Kapanis, Plaket Téreni ve Hatira Fotografi
Closing, Plaqgue Ceremony, and Group Photo

info@tuyider.org 4
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TUYIDER ODTU Kampiiste - Ankara

TUYIDER AT METU Campus - Ankara

TUYIDER, TUYIDER (TUm YUzey Islemler Dernegi) / TUYIDER
(Turkey Surface Treatments Association) #YUzeyAkademisi
2026 kampls ziyaretleri kapsaminda ODTU Malzeme Bilimleri
Toplulugu daveti ile Ankara’da Orta Dogu Teknik Universitesi
kampUstnde 26 Subat 2026 tarihinde bir seminer dizisi
gerceklestirdik.

Sonbaharin son giinlerinde Orta Dogu Teknik Universitesi
(ODTU) kampusiinde, Metalurji ve Malzeme Muhendisligi
BoIimU  6grencileriyle bir araya geldik. Geng mihendis
adaylaryla hem meslegin bugini hem de gelecedi Uzerine
son derece verimli ve ufuk agici bir bulusma gercgeklestirdik.

Prof. Dr. Ekrem Altuncu’nun sunumunda dernek tanitimi
ve faaliyetlerimiz sonrasinda, ylzey muhendisliginin temel
kavramlarini; agsinma, korozyon, kaplama teknolojileri ve ylzey
modifikasyon ydntemleri cercevesinde ele alirken, bu disiplinin
sanayilesme stirecindeki belirleyici rolinti vurguladim. Ozellikle
dongusel ekonomi perspektifinde yUzey islemlerinin; Grin
Omrind uzatma, kaynak verimliligini artrma ve bakim-onarm
kUltirinU guclendirme yonindeki katkilarina dikkat ¢ektim.
Bunun yaninda kiresel ekonomide yulzey islem sektdrindn
tarihsel gelisimini, gimuis metali Uzerinden 6rneklendirerek;
paranin  standardizasyonundan endUstriyel kaplamalara,
iletkenlikten dekoratif uygulamalara uzanan doéndsumi
tarihsel bir perspektifle degerlendirdim.

Program kapsaminda Dernek Bagkanimiz Sn. Melda Baycan,
yUzey islem sektorlnUn sanayi icerisindeki stratejik dnemini
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Within the scope of the #SurfaceAcademy 2026 campus
visits, TUYIDER (Turkey Surface Treatments Association)
was invited by the METU Materials Science Society to hold
a seminar series on February 26, 2026, at the Middle East
Technical University (METU) campus in Ankara.

On the last days of autumn, we met with students from the
Department of Metallurgical and Materials Engineering at
METU. This gathering with young engineer candidates proved
highly productive and enlightening, covering both the present
and future of the profession.

In Prof. Dr. Ekrem Altuncu’s presentation, after introducing
the association and its activities, | addressed the fundamental
concepts of surface engineering within the framework of wear,
corrosion, coating technologies, and surface modification
methods, emphasizing the decisive role of this discipline in the
industrialization process. | highlighted, especially from a circular
economy perspective, the contributions of surface treatments
in extending product life, increasing resource efficiency, and
strengthening maintenance culture. Additionally, the historical
development of the surface treatment sector in the global
economy was illustrated through the example of silver,
evaluating its transformation from monetary standardization
to industrial coatings, and from conductivity applications to
decorative purposes, within a historical perspective.

As part of the program, our Association President, Ms. Melda
Baycan, addressed the strategic importance of the surface

https://www.tuyider.org
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treatment sector within industry, sharing the fundamental
principles of plant design, process planning, and sustainable
infrastructure development. Baycan illustrated the sector’s

ele alarak; tesis tasarmi, proses planlamasi ve surdUrUlebilir
altyapl kurgusunun temel prensiplerini paylastl. Gegmisten
gunimuze sektdrde yasanan dontsimu orneklerle aktaran

info@tuyider.org
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evolution from past to present with examples, providing a
comprehensive assessment of the impact of environmental
regulations, quality expectations, and technological
modernization on the industry.

Subsequently, our General Secretary, T. Ali Selen, delivered
a technical presentation on coating quality and thickness
measurement methodologies. By providing examples of
destructive and non-destructive testing techniques, he
emphasized the critical role of measurement uncertainty,
repeatability, and statistical approaches in process control.
The students followed the discussion with keen interest,
particularly regarding the importance of an engineering
perspective in data analysis and quality assurance.

During the event, we also extensively discussed the evolving
needs of the sector and the opportunities and challenges
young engineers may encounter in their career journeys.
Interactive evaluations on industrial digitalization, sustainable
production, additive manufacturing technologies, and
advanced material applications added a dynamic dimension
to the meeting.

The students’ questions focused not only on career planning
but also on strategic issues such as professional ethics,
association/chamber—university—industry collaboration, and
international competitiveness. This interaction once again
demonstrated the conscious, inquisitive, and responsible
approach of the young engineer candidates. We sincerely
thank the entire Department Administration, Prof. Dr. C.
Hakan G, Prof. Dr. Batur Ercan, and the student community
following our event, and we wish them continued success in
their work.

info@tuyider.org
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Baycan, &zellikle cevresel mevzuat, kalite beklentileri ve
teknolojik modernizasyonun sektére etkilerini kapsamii bir
cercevede de@erlendirdi.

Ardindan G. Sekreterimiz T. Ali Selen, kaplama kalitesi
ve kalnlik o6lgim metodolojileri Uzerine teknik bir sunum
gerceklestirdi. Tahribath ve tahribatsiz élgtim tekniklerinden
ornekler sunarak, dlcim belirsizligi, tekrarlanabilirlik ve proses
kontroliinde istatistiksel yaklasimin kritikk rolinG vurgulad..
Ozellikle veri analizi ve kalite glivencesinde miihendislik bakis
acisinin énemi 6grenciler tarafindan ilgiyle takip edildi.

Gergeklestirdigimiz etkinlikte; sektorin déndsen ihtiyaglar ve
gen¢ muhendislerin kariyer yolculugunda karsilasabilecekleri
firsatlar ile zorluklan da kapsamli bigimde ele aldik. Sanayide
dijitallesme, surdurulebilir Gretim, eklemeli imalat teknolojileri
ve ileri malzeme uygulamalar Uzerine vyapilan karsilikl
degerlendirmeler toplantiya dinamik bir boyut kazandird..

Ogrencilerimizin sorulan yalnizca kariyer planlamasina degil;
mesleki etik, dernek/oda—-Universite-sanayi is birligi ve
uluslararasi rekabet glicl gibi stratejik konulara da odakland..
Bu etkilesim, gen¢ mihendis adaylarnin bilingli, sorgulayici ve
sorumluluk sahibi yaklagimlarni bir kez daha ortaya koydu.
TUm BoIUm Yoénetimine, Sn. Prof. Dr. C. Hakan Gir'e, Sn.
Prof. Dr. Batur Ercan’a ve etkinligimizi takip eden &grenci
topluluguna tesekkir eder, ¢alismalarinda basarilar dileriz.
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TUYIDER UYE ZIYARETLERIMIZ
TUYIDER Visits to Its Members

23.03.2026 - istanbul

KUMMETAL firmasi, Yénetim Kurulu Uyemiz Prof. Dr. Ekrem
Altuncu tarafindan ziyaret edilmistir. Gergeklestirilen bu anlamli
ziyarette, firma yetkilileri ile bir araya gelinerek sektordeki
glncel gelismeler, Uretim teknolojileri ve uygulama suregleri
Uzerine kapsamli ve verimli degerlendirmelerde bulunulmustur.

Gorlsmeler kapsaminda; ylzey muhendisligi  alanindaki
yenilikgi yaklagimlar, kumlama sistemlerinin Uretim verimliligine
katkisi ve bilyall dévme uygulamalarinin performans Uzerindeki
etkileri detayl sekilde ele alinmistir. Bununla birlikte, sanayide
strdUrUlebilirlik, kaynak verimliligi ve cevresel etkilerin
azaltimasina yonelik stratejiler Gzerine karsilikli fikir aligverisinde
bulunulmustur.

Ziyaret sUresince, sektdrin gelecegine yon verebilecek is
birligi olanaklari degerlendirilmis; bilgi ve deneyim paylasiminin
artinimasinin énemi vurgulanarak, dernegimiz ile KUMMETAL
arasindaki iliskilerin daha da guglendirilmesine yonelik ortak bir
vizyon ortaya konulmustur.

Nazik ev sahiplikleri, samimi yaklasimlan ve degerli paylasimlari

icin KUMMETAL ailesine tesekklr eder, basarili calismalarinin
devamini dileriz.

info@tuyider.org

KUMMETAL was visited by our Board Member, Prof. Dr. Ekrem
Altuncu. During this meaningful visit, a productive meeting was
held with company representatives, where comprehensive
evaluations were conducted on current sectoral developments,
production technologies, and application processes.

Within the scope of the discussions, innovative approaches in
surface engineering, the contribution of blasting systems to
production efficiency, and the impact of shot peening applications
on performance were addressed in detail. In addition, mutual
exchanges of ideas took place regarding sustainability in
industry, resource efficiency, and strategies aimed at reducing
environmental impact.

Throughout the visit, potential collaboration opportunities that
could contribute to the future of the sector were evaluated. The
importance of enhancing knowledge and experience sharing
was emphasized, and a shared vision was established to
further strengthen the relationship between our association and
KUMMETAL.

We would like to thank the KUMMETAL family for their kind
hospitality, sincere approach, and valuable insights, and we wish
them continued success in their work.
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KAPLAMA PROSESLERINDE DIJITALLESME
CALISMALARINA iYi BIR ORNEK

Best Practices of Digitalization Efforts in Plating Processes

Aydin YUVALI
IND BILISIM, Titrabox

Sampa Otomotiv blnyesinde ylrUtilen proje kapsaminda,
¢inko fosfat hattinda Titrabox sisteminin basaryla devreye
alinmasi ve demir fosfat ile yas boya hatlarinin tamamlanmasi,
entegre ylUzey islem ve kaplama sUreglerinde dnemli bir
doénlsumin  gerceklestigini gostermektedir. Bu gelismeler,
sUreclerin hem teknik hem de operasyonel acidan gucli bir
altyapi Uzerine kuruldugunu ortaya koymaktadir.

Makine 6drenmesi modelleme ¢alismalarinin  baglamasiyla
birlikte, proses parametrelerinin  daha hassas kontrolu,
veri odakll karar alma mekanizmalarinin guclendirilmesi ve
sUrdurdlebilir kalite iyilestirmeleri agisindan kritik bir asamaya
gecilmistir. TUBITAK destekli bu proje, yalnizca meveut tretim
suUreglerini iyilestirmekle kalmayip, sektérde ornek teskil
edecek yenilikgi bir yaklasimi da temsil etmektedir.

Prof. Dr. Ekrem Altuncu ile gergeklestirilen saha incelemeleri,
sistemin yerinde de@erlendirimesi ve Titrabox teknolojisinin
teknik kabiliyetlerinin analiz edilmesi agisindan énemli katkilar
saglamistir. Ayni zamanda Sampa Otomotiv’in Gretim, ydnetim
ve Ar-Ge ekipleriyle kurulan gugclu iletisim ve is birligi, projenin
basarisinda belirleyici rol oynamistr.

Bu gUclu sinerji sayesinde, yalnizca mevecut hedeflere ulasmak
degil, ayni zamanda gelecekte daha kapsamli ve yUksek
katma degerli ¢iktilar elde etmek mumkin gdériinmektedir.
Kurulan is birliginin énimuzdeki sirecgte daha da geliserek,
hem firma hem de sektdr genelinde sUrdUrUlebilir ve yenilikgi
sonuglar doguracagina inaniimaktadir.

info@tuyider.org
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Within the scope of the project carried out at Sampa Otomotiv,
the successful commissioning of the Titrabox system in the zinc
phosphating line, along with the completion of the iron phosphating
and wet paint lines, demonstrates a significant transformation
in integrated surface treatment and coating processes. These
developments clearly indicate that the processes are built on a
strong technical and operational foundation.

With the initiation of machine learning modeling studies, a critical
phase has been reached in terms of more precise control of
process parameters, strengthening data-driven decision-making
mechanisms, and achieving sustainable quality improvements.
Supported by TUBITAK, this project not only enhances existing
production processes but also represents an innovative approach
that can serve as a benchmark for the industry.

The site inspections conducted together with Prof. Dr. Ekrem
Altuncu have provided valuable contributions in terms of on-
site system evaluation and detailed analysis of the technical
capabilities of the Titrabox technology. At the same time, the
strong communication and collaboration established with Sampa
Otomotiv’s production, management, and R&D teams have
played a decisive role in the project’s success.

Thanks to this strong synergy, it is expected not only to achieve
current targets but also to generate more comprehensive and
high value-added outcomes in the future. It is firmly believed that
this collaboration will continue to deepen, leading to sustainable
and innovative results both for the company and the industry as
a whole.
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Yapay Zeka Caginda Uriin ve Marka
Pazarlamasi: Donusum, Avantajlar

ve Gelecek Perspektifi

Product and Brand Marketing in the Age
of Artificial Intelligence: Transformation,
Advantages, and Future Perspective

Hasan UCAKER
Makroser Yazilim ve Reklam San. Ltd Sti.

Dijital dénustimin hiz kazandi@i ginimuzde, pazarlama
dinyas! koklu bir evrim surecinden gecmektedir. Artik
yalnizca iyi bir Grin dretmek ya da gugll bir marka kimligi
olusturmak yeterli degildir; bu degeri dogru hedef kitleye,
dogru zamanda ve en etkili bicimde ulagtirmak kritik bir
zorunluluk haline gelmistir.

Bu noktada yapay zeka (Al), sirketler icin yalnizca destekleyici
bir teknoloji degil, oyunun kurallariniyeniden yazan stratejik bir
gUc olarak 6ne clkmaktadir. Yapay zekéa destekli pazarlamay;
veriyi anlamlandirma kapasitesi, ileri dlizey kisisellestirme
yetenekleri ve gucll 6ngdri mekanizmalari sayesinde
markalara hem rekabet avantaji saglamakta hem de musteri
deneyimini kdkll bigcimde yeniden tanimlamaktadir.

Verinin Glice Déniismesi: Yapay Zekanin Temel Rolu

Geleneksel pazarlama anlayisinda karar alma stregleri blytk
6lglide deneyim, sezgi ve sinirl veri analizine dayaniyordu.
Ancak ginumuzde sirketler; web sitesi davraniglari, sosyal
medya etkilesimleri, satin aima gecmisi ve kullanici tercihleri
gibi ¢cok boyutlu verilerden olusan devasa veri havuzlarina
sahiptir.

Bu verilerin anlamlandirimasi, insan guclyle sinirl kaldigi-
nda hem zaman hem de dogruluk agisindan yetersiz
kalabilmektedir. Yapay zeka ise bu noktada devreye girerek
blUyUk veri setlerini saniyeler icinde analiz eder ve anlamli
icgorulere dénUsturdr.
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In today’s rapidly accelerating digital transformation era, the
world of marketing is undergoing a profound evolution. It is
no longer sufficient to simply produce a high-quality product
or build a strong brand identity; delivering this value to the
right audience, at the right time, and in the most effective
way has become a critical necessity.

At this point, artificial intelligence (Al) emerges not merely
as a supportive technology, but as a strategic force that
is rewriting the rules of the game for companies. Al-driven
marketing, with its ability to interpret data, enable advanced
personalization, and generate predictive insights, provides
brands with a significant competitive advantage while
redefining the customer experience.

https://www.tuyider.org



Turning Data into Power: The Core Role of Al

Traditional marketing approaches relied heavily on
experience, intuition, and limited data analysis. Today,
however, companies have access to vast amounts of
data generated through website interactions, social media
engagement, purchase histories, and user preferences.

Analyzing this data manually is both time-consuming and
limited in accuracy. Al steps in by processing massive
datasets within seconds and transforming them into
actionable insights.

Key processes such as customer segmentation, demand
forecasting, trend analysis, and behavioral modeling can
now be executed with greater speed and precision. As a
result, companies can base their marketing strategies on
data-driven decisions rather than assumptions.

Personalization: The Heart of Modern Marketing

Modern consumers are more likely to engage with brands
that understand them and offer tailored experiences.
Personalization has therefore become a cornerstone of
effective marketing strategies.

Al analyzes user behavior, preferences, and interaction

patterns to create highly individualized communication
strategies. Product recommendations, content delivery, and

info@tuyider.org

MUsteri segmentasyonu, talep tahmini, egilim analizi ve
davranis modelleme gibi kritik stregler artk ¢cok daha hizl
ve yuksek dogruluk oraniyla gerceklestirilebilmektedir. Bu
sayede sirketler, pazarlama stratejilerini sezgilere dayall
yaklagimlar yerine veri odakli ve dlculebilir temeller Uzerine
insa edebilmektedir.

Kisisellestirme: Modern Pazarlamanin Kalbi

GUnUmUz tUketicisi, kendisini anlayan ve bireysel ihtiyaclarina
hitap eden markalarla daha gUglli bag kurmaktadir. Bu
nedenle kisisellestirme, modern pazarlamanin en  kritik
unsurlarindan biri haline gelmistir.

Yapay zeka, kullanicilarin gegmis davraniglarini, ilgi alanlarini
ve etkilesim aliskanliklarini analiz ederek her birey icin 6zel
bir iletisim dili olusturur. Bu sayede kullaniclya sunulan driin
Onerileri, icerikler ve kampanyalar tamamen kisiye dzel hale
gelir.

Daha ileri seviyede ise hiper-kisisellestirme devreye girer.
Bu yaklasimda yalnizca gegmis veriler degil, kullanicinin
anlik davraniglari, bulundugu konum ve hatta zaman faktért
bile degerlendirilir. Bdylece her musteri, markayla tamamen
kendine 6zgu bir deneyim yasar.

Bu durum yalnizca musteri memnuniyetini artirmakla kalmaz;

ayni zamanda dondstm oranlarni yikseltir ve marka
sadakatini gclendirir.
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campaign messaging can all be tailored to each user.

At a more advanced level, hyper-personalization takes this
even further by incorporating real-time data such as location,
timing, and current behavior. This allows brands to deliver
truly unique experiences to every individual.

This approach not only increases customer satisfaction but
also significantly boosts conversion rates and strengthens
brand loyalty.

A New Era in Content Creation

Content production, one of the fundamental pillars of
marketing, is also being transformed by Al technologies.

From copywriting and visual design to video production and
campaign creation, Al-powered tools enable faster, more
efficient, and scalable content generation. This provides
companies with a major advantage in both time and cost.

Additionally, Al analyzes content performance to determine
what resonates most with target audiences and continuously
optimizes outputs accordingly.

However, the key is not to replace human creativity with Al,
but to enhance it. The most impactful results emerge from
the synergy between human intuition and Al's analytical
capabilities.

The Impact of Al on Customer Experience
Customer experience has become one of the most critical
differentiators in today’s competitive landscape. Al enhances

this experience by making it faster, more seamless, and
more responsive.

info@tuyider.org
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icerik Uretiminde Yeni Bir Dénem

Pazarlamanin en énemli yapi taslarindan biri olan igerik
dretimi, yapay zeka ile birlikte blylk bir dénlsim
gecirmektedir.

Metin yazarlidl, gorsel tasarim, video igerik Uretimi ve reklam
kampanyalar artik Al destekli araglarla ¢ok daha hizli ve
verimli bir sekilde olusturulabilmektedir. Bu durum, dzellikle
yogun igerik Uretimi gerektiren markalar igin ciddi bir zaman
ve maliyet avantajl saglar.

Ayrica yapay zeka, iceriklerin performansini analiz ederek
hangi tUr iceriklerin daha fazla etkilesim aldigini belirler ve
buna goére optimizasyon 6nerileri sunar.

Ancak burada kritik nokta, yapay zekayi insan yaraticiiginin
yerine koymak degil; onu destekleyen ve glclendiren bir arag
olarak kullanmaktir. En etkili sonuglar, insan sezgisi ile yapay
zekanin analitik glicinin birlestigi noktada ortaya ¢ikar.

Mdsteri Deneyiminde Yapay Zeka Etkisi

MUsteri deneyimi, ginimuz rekabet ortaminda markalarin
en 6nemli farklilastirict unsurlarindan biridir. Yapay zeka, bu
deneyimi daha hizli, daha kesintisiz ve daha etkili hale getirir.

Al destekli chatbotlar ve sanal asistanlar, mUsterilere 7/24
hizmet sunarak sorulara aninda yanit verir. Bu sistemler
yalnizca destek saglamakla kalmaz, ayni zamanda satig
sureclerine de aktif katkida bulunur.

Bunun yani sira yapay zek&, musteri geri bildirimlerini analiz
ederek memnuniyet seviyelerini dlcer ve olasi sorunlari
Onceden tespit edebili. Bdylece sirketler, misteri kaybi
yasanmadan dnce dnlem alma firsatl yakalar.

Tahmine Dayali Pazarlama: Gelecegdi Okuyabilmek

Yapay zekaénin en gucli yetkinliklerinden biri, gecmis
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verilerden yola clkarak gelecege dair &ngorllerde
bulunabilmesidir.

Tahmine dayall pazarlama yaklasimi sayesinde sirketler; hangi
musterinin satin alma ihtimalinin ylksek oldugunu, hangi
kampanyanin daha basarili olacagini ve hangi musterilerin
markadan uzaklasma riski tasidigini énceden belirleyebilir.

Bu durum, pazarlama stratejilerinin reaktif degil proaktif bir
yaplya doénUsmesini saglar. Sirketler artk yalnizca mevcut
duruma tepki vermek yerine, gelecedi planlayarak hareket
edebilir.

Reklam ve Medya Yénetiminde Akilli Optimizasyon

Dijital reklam yatinmlar, dogru yonetiimediginde ciddi
maliyetlere yol acabilir. Yapay zeka, reklam performansini
anlik olarak analiz ederek bu sureci optimize eder.

Hangi hedef kitlenin daha yuksek dontstim sagladidl, hangi
platformlarin daha etkili oldugu ve hangi iceriklerin daha fazla
etkilesim aldigi surekli olarak analiz ediilir.

Ayrica yapay zeka, A/B testlerini otomatik olarak gergek-
lestirerek en iyi performans gosteren reklam varyasyonlarini
belirler. Bu sayede reklam butgesi daha verimli kullanilir ve
yatinm getirisi maksimum seviyeye cikarilir.

Ek Avantajlar: Stratejik Derinlik ve Rekabet Ustanliiga

Yapay zeka yalnizca temel pazarlama sureclerini degil, ayni
zamanda stratejik karar mekanizmalarini da guglendirir.

e Dinamik fiyatlandirma ile gelir optimizasyonu saglar
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Al-powered chatbots and virtual assistants provide 24/7
support, instantly responding to customer inquiries while
also contributing directly to sales processes.

Furthermore, Al can analyze customer feedback to measure
satisfaction levels and identify potential issues before they
escalate. This allows companies to take proactive measures
and reduce customer churn.

Predictive Marketing: Anticipating the Future

One of Al's most powerful capabilities lies in its ability to
predict future outcomes based on historical data.

Predictive marketing enables companies to determine
which customers are most likely to make a purchase, which
campaigns will perform best, and which customers are at
risk of disengagement.

This transforms marketing strategies from reactive to
proactive, allowing businesses to plan ahead and act
strategically rather than simply responding to current
conditions.

Smart Optimization in Advertising and Media
Management

Digital advertising investments can become costly if
not managed effectively. Al optimizes this process by
continuously analyzing campaign performance in real time.

It identifies which audiences deliver the highest conversions,
which platforms are most effective, and which content
generates the most engagement.

Al also automates A/B testing, quickly identifying the best-
performing variations of ads. As a result, marketing budgets
are used more efficiently, and return on investment (ROI) is
maximized.

Additional Advantages: Strategic Depth and
Competitive Edge

Al strengthens not only operational processes but also
strategic decision-making in marketing.

https://www.tuyider.org



® Enables dynamic pricing strategies for revenue optimization

e Provides continuous competitor analysis and market
insights

e Enhances customer lifetime value (CLV) modeling

® Integrates omnichannel marketing for a seamless customer
journey

These capabilities allow companies to build more resilient
and forward-thinking strategies.

Future Outlook: How Al Will Shape Marketing

As Al technologies continue to evolve, even more transfor-
mative changes in marketing are expected.

Full automation will enable end-to-end management of
campaigns, from creation to performance analysis, within
unified systems.

Hyper-personalization will become the standard, delivering
entirely unique experiences to each user.

Emotion analysis and neuromarketing techniques will allow
brands to understand not just what consumers do, but why
they do it.

Additionally, Al-driven visual and video content production

will reach new levels of quality while significantly reducing
costs.

info@tuyider.org
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® Rakip analizleri ile pazardaki konumunuzu netlestirir

* MUsteri yasam boyu degerini analiz ederek dogru yatinm
alanlarini belirler

e Cok kanall pazarlama sureclerini entegre ederek tutarli
muUsteri deneyimi sunar

Bu avantajlar, sirketlerin yalnizca bugtint degil, gelecegi de
daha saglam bir sekilde planlamasina yardimci olur.

Gelecege Bakis: Yapay Zeka Pazarlamayi Nasil
Sekillendirecek?

Yapay zekéa teknolojilerinin gelisimi, pazarlama dinyasinda
daha radikal degisimlerin habercisidir.

Tam otomasyon sistemleri sayesinde kampanya ydnetimi,
icerik Uretimi ve performans analizi tek bir yapi altinda
toplanacaktir.

Hiper-kisisellestirme, her kullanicinin  tamamen kendine
6zgl bir dijital deneyim yasadigi bir dénemi beraberinde
getirecektir.

Duygu analizi ve néro-pazarlama teknikleri sayesinde tiketici
davranislarn ¢ok daha derinlemesine anlagilacaktr.

Ayrica gorsel ve video icerik Uretimi, yapay zeka sayesinde
dustk maliyetle yUksek kalite seviyesine ulasacaktir.
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Ethics and Data Privacy: A Critical Priority

With the growing use of Al, ethical considerations and data
privacy have become increasingly important.

Consumers now expect not only high-quality experiences
but also transparency and trust. Therefore, companies must
adopt responsible Al practices and ensure the protection of
user data.

Conclusion

Artificial intelligence represents not just an innovation in
product and brand marketing, but a fundamental paradigm
shift.

It provides companies with speed, accuracy, efficiency, and
scalability while elevating customer experience to an entirely
new level.

However, maximizing these benefits requires integrating Al
with the right strategic vision. Brands that place Al at the
core of their business models will be the ones that succeed
in the future.

Because marketing today is no longer just about promoting
a product—it is about telling the right story to the right
person at the right time.

And Al stands as the most powerful tool shaping that story
and defining the future of brands.
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Etik ve Veri Glivenligi: Gelecegin Kritik Bashg:

Yapay zeké& kullaniminin artmasiyla birlikte veri givenligi ve
etik konular daha fazla dnem kazanmaktadir.

TUketiciler artik yalnizca kaliteli hizmet degil, ayni zamanda
guven ve seffaflik da talep etmektedir. Bu nedenle sirketlerin,
veri kullaniminda sorumlu ve etik bir yaklasim benimsemesi
kaginilmazdir.

Sonug

Yapay zekd, Urln ve marka pazarlamasinda yalnizca bir
yenilik degil, kokld bir paradigma degisimidir.

Sirketlere hiz, dogruluk, verimlilik ve 8lgeklenebilirik kazan-
dirirken, musteri deneyimini de tamamen yeni bir seviyeye
tasir.

Ancak bu dénlsimden maksimum fayda saglamak,
teknolojiyi dogru stratejiyle birlestirmekten gecer. Yapay
zekay! is modelinin merkezine yerlestiren markalar, gelecegin
kazananlar olacaktir.

CUnkU artik pazarlama; sadece bir GrlnU tanitmak degil,
dogru hikayeyi dogru kisiye, dogru zamanda anlatabilme
sanatidir. Yapay zeka ise bu sanatin en gUgli destekgisi
olarak, markalarin gelecegini  sekillendirmeye devam
edecektir.

@ +90 542 682 37 32

medya@tuyider.org
www.tuyider.org
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TOMBUL KADIN’IN HIKAYESI:
Bir Bedenin Toplumsal Hafizasi

THE STORY OF THE “FAT WOMAN”:
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Ramiz Gokge (1910 - 1958), Cumhuriyet’in erken déneminde
karikatlr ve illustrasyon sanatinin en &nemli isimlerinden
bir tanesi olarak karsimiza cikmaktadrr. Ozellikle gindelik
hayati, toplumsal dénUstmu ve siradan insani mizah yoluyla
anlatmasiyla taninmaktadir. Onu unutulmaz yapan en dnemli
figurlerden biri “Tombul Kadin” tipidir. Bu figtr, Cumhuriyet’in
sehirli orta sinif kadininin simgesidir; batililasma surecinin
glndelik hayata yansimasini temsil eder, ayni zamanda
mizahin iginden toplumsal bir elestiri Uretmektedir. Ramiz
Gokee, karikaturl bir “gazete kosesi edlencesi” olmaktan
¢ikarip, toplumsal bellegin bir pargasi haline getirmistir.

58

The Social Memory of a Body

Ramiz Gokee (1910 - 1953) stands out as one of the most
important figures in caricature and illustration art in the early
period of the Republic. He is particularly known for depicting
daily life, social transformation, and ordinary people through
humor. One of the most important figures that made him
unforgettable is the “Fat Woman” type. This figure is a
symbol of the urban, middle-class woman of the Republic,
represents the reflection of the Westernization process on
daily life, and at the same time produces social criticism
through humor. Ramiz Gokge transformed caricature from
a “newspaper column entertainment” into a part of social
memory.

Fneri Harsatir AR, Ahroet Sait Matbass, 1957

https://www.tuyider.org



We see Auntie Chubby as a butterfly on the album cover.
Despite her enormous body, her graceful wings gliding
through the air demonstrate Ramiz Gokge's mastery of
the art of “harmony of contrasts.” This is a poetic narrative
about a woman possessing both unwavering strength and
spiritual lightness. Ramiz Gokge’s “chubby woman” is not
a character born from a single drawing; it is a social story
that has been shaped over time, filtering through the early
years of the Republic. The late 1920s and early 1930s in
Turkey were a period of great public transformation. Clothing
changed, city life accelerated, and women began to appear
more frequently in public spaces. Ramiz Gokge’s “chubby
woman” is born precisely at this juncture. She walks on
newly opened boulevards, wears her hat, puts on her high
heels, but her body still carries the rhythm of the old life.
Therefore, she is a little hasty and a little bewildered. Her
haste stems from her eagerness to keep up with the times;
her bewilderment from her search for balance and harmony
in this new world. His confident demeanor stems from his
feeling that a point of no return has been crossed.

When Gokege draws cartoons, she doesn’t belittle or demean
women; she presents them not as objects to be viewed, but
as important social subjects. In her cartoons, the woman
sometimes struggles to quickly adjust her skirt while trying
to board a bus, sometimes misunderstands a modern
behavior, and sometimes tries to ride a bicycle smaller than
her own body. It is not the woman who is ridiculous; it is the
reflexes of a society struggling to cope with change. The
plumpness here is not an aesthetic choice, but a semantic

info@tuyider.org

Tombul Teyze'yi albim kapagdinda bir kelebek olarak
gbrluyoruz. Devasa gbvdesine ragmen zarif kanatlarla havada
stzUlmesi, Ramiz Gokge’nin “zithklann uyumu” sanatindaki
ustaligini gdstermektedir. Bu, kadinin hem sarsiimaz bir gu¢
hem de ruhsal bir hafiflik tasididina dair siirsel bir anlatimdir.
Ramiz Gokge’'nin “tombul kadin”, tek bir ¢izimde dogmus
bir karakter degildir; Cumhuriyet’in ilk yillanndan suzulen,
zamanla sekillenen toplumsal bir hikéyedir. 1920’lerin sonu,
30’larin basinda Turkiye bUyldk bir kamusal dénUsimin
icindedir. Kiyafetler degisir, sehir hayati hizlanr, kadinlar
kamusal alanda daha fazla gérinmeye baglar. iste Ramiz
Gokee'nin “tombul kadini” tam bu esikte dogar. Kadin
yeni acllan bulvarlarda yUrdr, sapkasini takar, topuklu
ayakkabisini giyer ama bedeni hala eski hayatin ritmini
tasimaktadir. Bu ylUzden biraz aceleci ve biraz da saskindir.
Aceleci olusu, zamana yetisme telagindandir; saskinligi ise
bu yeni dinyada denge ve uyum arayisindandir; kendinden
emin durusu ise artik geri dontimeyecek bir esigin asildigini
hissetmesindendir.

Gokee karikaturt gizerken kadini ki¢imsemez, asagilamaz;
onu seyirlik bir nesne degil, toplumsal olarak énemli bir 6zne
olarak 6ne cikartir. Karikatirlerinde kadin bazen otobUse
binmeye calisirken etegini hemen toparlayamaz, bazen
modern bir davranigi yanlis anlar, bazen de kendi bedeninden
daha kigUk bir bisiklete binmeye caligi. Guling olan
kadin degildir; degisimle bas etmeye calisan bir toplumun
refleksleridir. Tombulluk burada estetik degil, anlamsal bir
tercihtir. Bu bilingli bir tercihtir. Yeni kazanilmis bedensel
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O6zgUrligu temsil eder; incelik—zarafet normlarina henlz
teslim olmamig bir bedendir. Yani bu beden, hentiz “yeterince
terbiye edilmemis” modernligin, &zgurlugin bedenidir;
ayni zamanda kamusal alanda kadinin goértndrligunun ve
Cumhuriyet’le kazandi§i 6zgUrlUklerin etkili bir ifadesidir.
Cumhuriyet’in sundugu 6zgUrlik alanlari, bedende kendine
yeni bir yer acar. Bu beden artik saklanmaz, kiclimez,
silinmez. Aksine daha fazla yer kaplar, goérindr olur ve
varigini kabul ettirir. Sapkasi, rengérenk elbisesi, topuklu
ayakkabisi, isiltill takilar ve makyaji, hepsi birer modernlesme
simgesi oldugu kadar kazanimis haklarnn da gundelik
hayattaki izdustmudur.

-;ﬁ

Tombul Teyze — Albtim No 1

Tombul Teyze serisi 4 farkl kapaktan olusmaktadir. ilk
kapaktaki (No 1) bu gdrseldeki en carpici unsur fiziksel
kontrasttir. Tombul kadin, devasa clssesi, gugll durusu
ve elindeki hali vurma sopasiyla (dénemin temizlik araci)
otoriteyi temsil ederken; yanindaki erkek figlrd oldukca
siska, ¢elimsiz ve havada aslili bir sekilde resmedilmistir.
Unutulmamalidir ki uzun yillar boyunca toplumsal ve kdiltdrel
olarak sinirlandiriimig bir kadin kimligi, kamusal alana ¢ikisini
Cumhuriyet’in kazanimlari ile yalnizca fiziksel degil, simgesel
bir ddnUstim olarak da yasamistir. Ramiz Gokge, kadinin ev
icindeki guclu iktidannifiziksel bir Gstunlikle sembolize ederek
okuyucuyu guldirmeyi ve disUndlirmeyi de amaglamistir.
Adamin saskinligi, “yine ne yaptim?” sorusundan ziyade,
“eyvah, bu sefer kagis yok” kabullenisidir. Celimsiz kollar ve
havada stzllen bacaklar, onun bu evdeki kirlgan konumunu
dramatik bir mizahla anlatir. Ramiz Gokge, dénemin
toplumsal yapisindaki  “gUclu  anne/es/kadin”  figlrind
karikatlrize ederek, aslinda o dénem Tirk insaninin ¢ok
iyi bildigi aile i¢i hiyerarsiyi de en abartill ve eglenceli haliyle
6lumsuzlestirmistir. Kadinin ataerkil bir alanda toplumsal
gUclenisini de belirgin bir sekilde sergilemektedir. Bu kadinlar
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¢ ToMBUL TEVZE

one. It is a conscious choice. It represents newly acquired
bodily freedom, a body that has not yet succumbed to the
norms of delicacy and grace. In other words, this body is
the body of a modernity and freedom that has not yet been
“sufficiently refined,” and it is also an effective expression of
women'’s visibility in the public sphere and the freedoms they
gained with the Republic. The spaces of freedom offered by
the Republic create a new place for the body. This body is
no longer hidden, diminished, or erased. On the contrary,
it occupies more space, becomes visible, and asserts its
existence. Her hat, colorful dress, high heels, sparkling
jewelry, and makeup are all symbols of modernization, as
well as reflections of hard-won rights in everyday life.

ALBUM

<My

The “Chubby Aunt” series consists of four different covers.
The most striking element in the image on the first cover
(No-1) is the physical contrast.

The chubby woman, with her enormous size, strong posture,
and the rug-beating stick (a cleaning tool of the time) in her
hand, represents authority; while the male figure next to her
is depicted as quite thin, frail, and suspended in mid-air. It
should be remembered that a woman’s identity, which was
socially and culturally restricted for many years, experienced
its emergence into the public sphere with the achievements
of the Republic not only as a physical but also as a symbolic
transformation. Ramiz Gdkc¢e aims to both amuse and
provoke thought in the reader by symbolizing the woman'’s
powerful authority within the home with physical superiority.
The man’s astonishment is not so much a question of
“what have | done again?” but rather an acceptance of “oh
no, this time there’s no escape.” The frail arms and legs
suspended in the air depict his fragile position in this house
with dramatic humor. Ramiz Gdkge, by caricaturing the
“strong mother/wife/woman” figure in the social structure of
the time, actually immortalized the family hierarchy, which
was very familiar to Turkish people of that era, in its most
exaggerated and entertaining form. He also clearly displays
the social empowerment of women in a patriarchal sphere.

https://www.tuyider.org



These women are drawn not to be beautiful, but to exist
and to make their presence felt. Against the obligation to
be thin, elegant, and desirable, they say “I am here” with
their bodies, facial expressions, and posture. In this respect,
Ramiz Gokege’s plump woman unknowingly reveals a clear
concept of body politics.

As Michel Foucault said, modern society governs by taming
the body. This woman, at that time, had not yet been
measured, not yet reduced to numbers. She had not yet
been enveloped by the idea of the correct body. Today,
however, how many kilos does a woman weigh? How many
steps does she take to stay fit? How many likes does she
get on social media? How old does she look? Modern
man no longer simply possesses his body; he is constantly
obliged to report on it. Ramiz Gokge’s plump woman is a
silent, profound challenge to today’s algorithmic aesthetics.
Ramiz Gokge’s plump woman is no longer just a caricature,
but a social mirror. And what we see in that mirror is this: as
modernity progresses, the body has not become liberated;
only the way it is controlled has changed.

00000

guzel olmak icin degil, var olmak ve varligini hissettirmek
icin cizilmistir. ince, zarif, arzulanabilir olma zorunluluguna
karsi bedeniyle, mimikleriyle, durusuyla “ben buradaym”
demektedir. Bu yonlyle Ramiz Gdkge’'nin tombul kadini,
farkinda olmadan bir beden politikasi kavramini da net bir
sekilde aciga ¢ikartmaktadir.

Michel Foucault’'nun sdyledigi gibi modern toplum, bedeni
terbiye ederek yonetin,. Bu kadin, o ddénemde henlz
Olcllimemistir; hentz sayilara indirgenmemistir. Hentz dogru
beden fikriyle kusatimamistir. Buguin ise bir kadin kag kilo?
Bugln ka¢ adim atarak fit kald? Sosyal medyada kag
begeni aldi? Kag¢ yasinda gibi duruyor? Modern insan artik
sadece bedenine sahip degildir; bedeni hakkinda surekli
rapor vermek zorunda kalmistir. Ramiz Gokge’nin tombul
kadini, buglinin algoritmik estetigine sessiz, derinden bir
meydan okumadir. Ramiz Gokge’'nin tombul kadini artik
sadece bir karikatlr degil, toplumsal bir aynadr. Ve o
aynada gdrdugimiiz sey sudur: Modernlik ilerledikge beden
dzglrlesmemis, sadece denetlenme bigimi degismistir.

At first glance, what is seen in the cartoon on the cover of
the “Chubby Auntie” alboum No. 2 above is an excessively
rounded, plump body, a woman almost overflowing on a
small bicycle, with determination, not shame, on her face.
This is very important. This woman is not seen as someone
who has fallen into a ridiculous situation, but as someone
who continues on her way without stopping. The bicycle is a
symbol of modern life, freedom of movement, and women’s
rapid entry into the public sphere during the Republican era.
However, here the bicycle seems small, difficult to control,
and somewhat disproportionate to the body. This is precisely
where Ramiz Gokge’s irony comes into play. Modernization
doesn’t suit everyone equally, but people still try to move
forward on that path. Therefore, this figure symbolizes a very
strong stance against social pressures. The colors of the

info@tuyider.org

Tombul Teyze — Alblm No 2

ilk bakista yukaridaki Tombul Teyze albimii No 2 kapagindaki
karikatUrde gorllen sey; asin yuvarlatimis tombul bir beden,
kiicuk bir bisiklet Uzerinde neredeyse tasacakmis gibi
duran bir kadin, yiziinde utang degil, kararliik var. Bu gok
6nemli. Bu kadin, guling duruma dismus biri degil, kendini
durdurmadan yoluna devam eden biri olarak gérinmektedir.
Bisiklet, Cumhuriyet déneminde modern yasamin, hareket
6zgUrligunun, kadinin kamusal alana hizla ¢ikisinin  bir
semboludir. Ancak burada bisiklet bedene gére kuiguk,
kontrol edilmesi zor, biraz da orantisiz gibi duruyor. iste
tam bu noktada Ramiz Gdkge’nin ironisi devreye giriyor.
Modernlesme herkese ayni 6lgiide uymuyor ama insanlar
yine de o yolda ilerlemeye calisiyor. Bu ytzden bu figur,
son derece toplumsal baskilara karsi guclt bir durusu
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dress clearly convey that “the woman wants to be seen, not
to withdraw from the public sphere.”

The frame on the left shows a portrait of Aunt Chubby,
quite ornate, dignified, and almost queen-like (Aloum No.
3). However, the person carrying this large painting is her
skinny husband, seemingly crushed, sweating, and crying
beneath the frame. In these works, Ramiz Gdkce dismantles
stereotypes that view women as the “weaker sex” through
humor. Although an exaggerated characterization, Aunt
Chubby is also an artistic monument to the “maternal but
authoritarian woman” figure in Turkish society. In the album
on the right, Aunt Chubby dances in an elegant evening
gown while her husband hangs suspended in the air like a
doll'in her arms (Album No. 4). In each scene, Aunt Chubby
perfectly blends into the environment, while her husband is
the battered and discordant party. Ramiz Gokge’s album
covers are not merely drawings; they are visual texts carrying
the mentality, body image, and pains of modernization of an
era.

Happy International Women'’s Day, March 8th!

info@tuyider.org
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simgelemektedir. Elbise renkleri, “kadinin kamusal alandan
cekilmek degil, gorinmek” istedigini agikga anlatmaktadir.

Tombul Teyze — Albtlm No 3 ve No 4

Soldaki cerceve icinde Tombul Teyze'nin oldukca sUsld,
vakur ve adeta bir kralice gibi duran portresi (Albdm No 3)
gbrulmektedir. Ancak bu koca tabloyu taslyan kisi, cercevenin
altinda adeta ezilen, ter doken ve aglayan siska esidir.
Ramiz Gokge, bu eserlerinde kadini “zayif cinsiyet” olarak
gbren kaliplart mizah yoluyla yikmaktadir. Tombul Teyze,
her ne kadar abartili bir tipleme olsa da Turk toplumundaki
“anag ama otoriter kadin” figlrindn de sanatsal bir anitidir.
Sagdaki alblimde ise Tombul Teyze, sik bir gece elbisesiyle
dans ederken esi onun kollarinda adeta bir oyuncak bebek
gibi havada asill kalmistir (Albim No 4). Her sahnede
Tombul Teyze ortama muikemmel uyum saglarken, kocasi
hirpalanmis ve uyumsuz taraftr. Ramiz Gdkge'nin albim
kapaklari, yalnizca birer cizim degil; bir ddnemin zihniyetini,
beden algisini ve modernlesme sancilarini taglyan gorsel
metinlerdir.

8 Mart Dinya Kadinlar GUnU kutlu olsun.

/ Sektoriin profesyonelleri

ETUYIKART

avantajlari ile bulusuyor.

TUYIKART, yelerimize yénelik ayricalikli bir kart olup,
Uyelerimizin sosyal ve ticari yasamlarina avantajli firsatlar
sunacaktir.

Dernegimiz ile is birligi yapan test laboratuvarlari, Gniversiteler,
enstitliler ve arastirma kurumlarinin hizmetlerinden indirimli
yararlanma firsati yaninda; ulasimda yakit avantajlari,
anlasmali otellerde indirimli konaklama, restaurant ve kafeler
ile anlagsmalar gibi sayisiz firma ve markadan yararlanma
sansina sahip olabilirsiniz. TUYIKART firmaniza veya sahsiniza
6zel olarak hazirlanacaktr.
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ASINDIRICI AKISLA iSLEME (AFM):

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

ABRASIVE FLOW MACHINING (AFM)

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

ELEKTROKIMYASAL iSLEME (ECM):

Elektrokimyasal isleme (ECM), bir altik malzemesini
anodik ¢dztuinme yoluyla igslemek ve talas kaldirmak
icin elektrokimyasal yontemler kullanan cesitli
elektrokimyasal hassas ylizey islemlere verilen
addir. ECM’deki bir elektrolitik hticre tipik olarak
bir katot ve bir anot is parcasindan olusur; burada
elektrolit, is par¢asindan ¢dziinen mikro pargaciklari
ylzeyden ayirmak icin elektrotlar arasi bosluktan
pompalanir.

ELECTROCHEMICAL MACHINING (ECM)

Electrochemical machining (ECM) is the name given
to a variety of processes that use electrochemical
means to remove a substrate material by anodic
dissolution. An electrolytic cell in ECM typically
consists of a cathode tool and an anode workpiece,
where the electrolyte is pumped through the
interelectrode gap to remove dissolution products
that emanate from the workpiece

A YUZEY KALITE :

Ylzey hassasiyeti B yuizey kaliteye goére daha
az olan, daha ¢ok gérinur olmayan ylzeylerde
kullaniimasi tercih edilen malzemelerdir. Ornegin,
dayanikl tiketim Urlnleri, beyaz egya, ve otomotiv
de i¢ pargalar.. Kapi iskeletleri, travers ve braket
parcalar.

A SURFACE QUALITY:

These are the materials that have less surface
sensitivity than B surface quality and are preferred
to be used on non-visible surfaces. For example,
interior parts of durable consumer goods, white
goods, and automotive. Door frames, crossbars
and bracket parts.



YUZEY iSLEME TOLERANSLARI:

Makine imalatinda talagl veya talagsiz sekillendirme
ile elde edilen ylzeylerde yapimdan dolayi puruzler
olusabili. Bu purizler uygulanan yapim cesidine
gore gozle gorllebilir ve elle hissedilebilecegi
sekilde olabilecegi gibi bazi hassas kontrol cihazlari
ile gorllebilecek ve O6lgllebilecek blyukluklerde
olabilir.

SURFACE MACHINING TOLERANCES:

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

TERMAL GAPAK ALMA:

Birden fazla ylizeydeki ulasiimasi zor alanlardaki
capaklari ayni anda hedef alan bir igslemdir. Bu hizli
yuksek enerji yontemi, ¢apaklar buharlastiran ve
metal ylzeyinden uzaklastiran bir termal enerjili
prosestir. Termal sok dalgalarinda gerekli Isiyi
olusturmak icin yanici gaz ve asindirici gazlar kullanir.

THERMAL DEBURRING

Thermal deburring is a process that targets
burrs in hard-to-reach areas on multiple surfaces
simultaneously. This fast-paced energy method
uses heat and combustive, corrosive gases to
create thermal energy and shockwaves that
vaporize the burrs and scald them out of the metal.

B YUZEY KALITE :

Yizey kalitesinin homojen ve diizgln bir gériinime
sahip, ylzey hassasiyeti gerektiren, ylzey
plrizltligt  dusik olan kalitelerdir. Boya ve
kataforez islemi sonunda diiz ve puriizsiiz ylizeye
sahip olmalidir. Ozellikle otomotivde gériinir yiizey
panel parcalarda kullanilir. Kapi panelleri, motor
ve bagaj kaputlan, tavan, 6n ve arka camurluk
parcalar.

B SURFACE QUALITY:

Surface quality has a homogeneous and smooth
appearance, requires surface precision, and has
low surface roughness. At the end of the painting
and cataphoresis process, it should have a flat
and smooth surface. It is especially used in visible
surface panel parts in the automotive industry. Door
panels, engine and trunk hoods, roof, front and rear
fender parts
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25-27/11 TURKCHEM 2026 — Uluslararasi Kimya  https:/ifm.com.tr/tr/fuarlar/turkchem-
2026 Sanayi Fuarn uluslararasi-kimya-sanayi-fuari-2026
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ABT Akigkan 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 Mimessilik San. ve Dig Tic. Ltd. Sti. | Altekma Dis 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 D6nusiim San. ve Tic. Ltd. Sti. | 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 Yaliim Boya Koruma Kimya Dan. ins. Taah. San. ve Tic. A.S. |
Bilal Ozcan - Berrak Gevre Tekn. Su Arnitma Sis. | Boysis Makine Taah. San. ve Tic. A.S. - Selcuk ligaz | BVA Miimessillik
Mak. San. ve Tic. Ltd. Sti. | Coventya Kimya San. ve Tic. A.S. | Dede Kimya San. Tic. A.S. | Deger Kromaj - Ali Deger |
Delta Galvanoteknik Kim. Mad. Tic. San. ve Tic. Ltd. $ti. | Delta Kimya A.S. | Diler Demir Celik End. ve Tic. A.S. | Dog.
Dr. Ekrem Altuncu | Dog. Dr. Hatice Duran | Dogu Pres Otomotiv ve Tek. San. ve Tic. A.S. | E3 Surface Muhendislik Dan.
Tic. A.s | Eksas End. Metal Kaplama Tesisleri San. ve Tic. A.S. | EKT End. Kaplama Tank ve Tesis imalat San. ve Tic. Ltd.
Sti. | Elektrolize Metal Kaplama San. ve Tic. Ltd. Sti. | Elsisan Makine San. ve Tic. A.S. | Envora Arge Muhendislik A.S. |
Eplas Makina San. ve Tic. A.S. | Erdener Makina ve Kimya San. Tic. A.S. | Erkap End. Kaplama C6z. San. Tic. A.s | Estgal
Sicak Galvaniz Tekn. San. ve Tic. A.S. | Euro istanbul Galvano Cihazlar San. ve Tic. Ltd. Sti. | Fetas ic ve Dis Tic. San. A.S.
| Faztech Kimya San. Tic. Ltd. $ti. | Forajet Miihendislik San. Tic. Ltd. $ti. | Galvano Mondo Kimya San. ve Tic. Ltd. $ti. |
Galvoplas Yiizey islem Tesisleri San. Tic. Ltd. Sti. | Gef Kimya San. ve Tic. A.S. | Gesu Antma Ltd. Sti. | GP Galvano Proje
Danigmanlik San. Tic. A.S. | Gisa Makina Mumesillik San. Dis. Tic. Ltd. Sti. | Green Chemicals Kimyasal Maddeler San. Tic.
A.S.| Giir Metal Kaplama imalat San. ve Tic. Ltd. Sti. | Giiven Galvano Kimyasallari San. ve Tic. Ltd. Sti. | Hannover Fairs
Turkey Fuarcilik A.S. | Hillebrand Chemicals Kimyasal Paz. Ltd. Sti. | Hakan Ocaktan | IND Yazilm Bilisim Teknolojileri
Sanayi ve Ticaret A.S. | 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 Ekipmanlar 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. $ti. | Murat Galvano | Murat Ocake¢l | Noble Galvano Plastik Ltd. Sti. | Metistec Metal
Sanayi A.S.| Norm Civata - Uysal Mak. San. ith. ihr ve Tic. A.S. | Otsm Group Yazilim ve Makina San. ve Tic. Ltd. Sti. | Ozli
Miihendislik Proje Taah. San. ve Tic. Ltd. $ti. | Petek Kimya ve Metal San. ve Tic. Ltd. Sti. | PH Kaplama | Podim Polisaj
Diskleri Zimpara San. Tic. Ltd. $ti. | Proge Miihendislik Tic. ve San. Ltd. $ti. | Prof. Dr. Volkan Giinay | Prof. Dr. Ali Fuat
Cakir | Prof. Dr. Tamer Sinmazgelik | Prometal Galvano Cihazlar San. ve Tic. Ltd. $ti. | Protechnology End. Makine ve
Kimya San. Tic. Ltd. $ti. | Redarti Elektrik Cihazlari San. ve Tic. A.S. | Regnum Aksesuar ve Metal Kaplama San. ve Tic.
Ltd. Sti. | RMS Kontrol Miih. Otomasyon | Selzey Kimya Turizm insaat Med. San. ve Tic. Ltd. Sti. | Sistempark Artima ve
Cevre Tek. Miih. ve Dan. Hiz. ith. ihr. ins. San. ve Tic. Ltd. Sti. | SPC Sinai Kimyasallari San. ve Tic. Ltd. Sti. | Sahin Metal
Kaplama San. i¢ ve Dis Tic. Ltd. Sti. | Taranto Plast. ve Galvano Cihazlar San. ve Tic. Ltd. Sti. | Teknobak Tekn. Mak. Bak. ve
Miih. Hiz. Ltd. Sti. | Tinkap Yiizey islemler San. ve Tic. A.S. | Unique Tech Miihendislik San. ve Tic. Ltd. Sti. | Uzay Yiizey
islem Kimyasallari Otomasyon Makine San. Tic. Ltd. Sti. | Ucler Galvano San. Tic. Ltd. Sti. | Unverler Mak. Otomotiv Kimya
Metal Kap. San. ve Tic. Ltd. Sti. | Vilmeks ic 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 Olgii Sis. San. ve Tic. Ltd. Sti. | Yongrad
End. Proses Sis. San. ve Tic. Ltd. Sti.
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PC Strand’in
DNA'sI

73 yildir demir celik sektérinde, Tiirkiye ve diinyanin
dncu firmalanndan olan Diler Holding, on gerilmeli
beton demeti ve n gerilmeli beton teli Gretiminde
glict, kalitesi ve uzmanhiginin yani sira DNA PC Strand
catisi altinda faliyetlerini sirdirmektedir:

# Filmasin Fosfat Kaplama

e Cekilmis Fosfath Tel Uretimi

e Asit Geri Kazanim Tesisi ve Demir Siilfat Uretimi

¢ Recep Sami Yazici Uriin Gelistirme Merkezi, Hitachi SU 7000 Taramali Elektron
Mikroskobu ile miisterilerine ve sektdrdeki diger firmalara analiz hizmeti

Ayrica tesiste bulunan glines enerjisi santrali (GES) ve asit geri kazanim tesisleri sayesinde
gevre duyarlilig anlaminda sektdre onciiliik edilmektedir.

MERKEZ FABRIKA

Adres Adres

Egki Blylkdere Cad. Maslak Mo:1 Kockaya Az Plaza.  Makine Ihtizas 058 6, Cad. B. Sokak
5685 Masiak / ISTANBUL | TORKIYE Nex 10 Delovasi Kocaeli Tl

| www.dnawire.com | satis@dnawirecom | T.+90212 2536630 |

PC STRAND

DA PG Strand bir Diker Holdang Harkassdn



