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Siirdiiriilebilir Kaplama Coziimleri: Otomotiv Endiistrisinde
Korozyon Direnci ve Enerji Verimliligi icin Nano-Cinko
Teknolojilerinin Uygulanmasi
Sustainable Coating Solutions: Implementing Nano-Zinc Technologies for Enhanced
Corrosion Resistance and Energy Efficiency in the Automotive Industry

Anilcan Irmak!, Prof. Dr. Ersan Ustiindag?
] ! fstaqbul Teknik Universitesi, irmaklS@itu.edu.tr
2 [stanbul Teknik Universitesi, Makine Miihendisligi, ustundager@itu.edu.tr

Ozet: Giiniimiizde otomotiv endiistrisi, cevresel etkileri minimize etmek ve siirdiiriilebilir iiretim hedeflerine
ulasmak amaciyla geleneksel iiretim siireglerini yeniden degerlendirmektedir. Bu baglamda, yiizey
kaplama teknolojilerinde yaygin olarak kullanilan fosfat bazli islemlerin cevresel zararlari, enerji
yogunluklar: ve atik yonetimi konularindaki yetersizlikleri nedeniyle alternatif ¢oziimlere olan ihtiyag
giderek artmaktadir. Bu ¢alismada, fosfat esash kaplamalara siirdiiriilebilir ve yenilik¢i bir alternatif
olarak gelistirilen nano-¢inko kimyasal iglem teknolojisi ele alinmistir. Nano-¢inko kaplama yontemi, hem
cevresel agidan diisiik etkiye sahip olmasi hem de teknik yeterlilikleriyle one ¢tkmaktadr.

Calismada oncelikle nano-ginko kaplamalarin korozyon direnci, boya tutunma kabiliyeti ve g¢evresel
dayammi gibi kritik performans parametreleri incelenmis; bu parametrelerin, farkl igletme kosullar
altinda nasil degisim gosterdigi degerlendirilmistir. Geleneksel kaplama sistemlerinin aksine, nano-¢inko
islemlerinde 1sitma gereksinimi tamamen ortadan kaldirilmis ve bu sayede enerji tiiketiminde énemli bir
azalma saglannustir. Yapilan dlgiimler sonucunda, dogal gaz kullamiminda %12 oraminda diisiis elde
edilmis ve bu da yillik 414 ton karbon saliminin engellenmesi anlamina gelmigtir. Bu yéniiyle nano-¢inko
teknolojisi, otomotiv sektériiniin karbon ayak izini azaltma hedeflerine dogrudan katki saglayan bir iiretim
stireci olarak dikkat ¢cekmektedir.

Deneysel bulgular, degerlendirilen kaplama sisteminin MAT0103 S CLASS 3 (Rev. J) standardinin
gereklerini karsiladigimi ve hatta astigimi dogrulamigtir. Sonuglar, kaplamanin miikemmel mekanik
dayamikhihik, giiclii kimyasal direng¢ ve zorlu c¢evresel kosullar altinda etkili koruma sagladigini
gostermigtir.

Test sonuglari: Kuru Film Kalinligi (ASTM D1186): Kaplama kalinligi 53—66 um araliginda 6l¢iilmiistiir.
Parlaklik (ASTM D523): Tiim numuneler 60 parlakiitk biriminin iizerinde degerler elde etmis, bu da 90
birimlik minimum egigi agmigtir. Yapisma (CNH MTMO0120): Yapisma performansi, minimum seviye 1, 4B
gerekliligiyle uyumludur. Sertlik (ASTM D3363 ve ASTM D4366): Kursun kalem sertligi H ile F arasinda
degismig, Persoz sertligi, deformasyona karsi iyi direng géstermistir. Nem Direnci (ASTM D1735):
Kabarciklanma gozlemlenmemistir. Renk degisimi (AE) 0.41 ile 0.68 arasinda olup, hafif ancak fark
edilebilir diizeydedir. Dongiisel Korozyon Testi (CNH MTMO0106): Film kalinligi 95—103 um arasinda
olciilmiigtiir. Pas olusumu gozlenmemis, X-kesitli bolgelerdeki pas ilerlemesi 6 ile 8 arasinda
derecelendirilmistir.

Bu bulgular, nano-¢inko kaplama teknolojisinin yalnizca ¢evresel degil, ayni zamanda ekonomik faydalar
da sundugunu ortaya koymaktadir. Enerji tiiketiminin azaltilmasu, tiretim atiklarinin minimize edilmesi ve
proses stirelerinin kisaltilmasi gibi avantajlar sayesinde toplam iiretim maliyetlerinde ozellikle geleneksel
yonetimlere gore diisiik sicaklikta aktive olmasindan dolayr enerji maliyetlerinde onemli diisiigler
gozlenmigtir. Béylece, bu yontem yalnizca teknik olarak uygulanabilir degil, ayni zamanda él¢eklenebilir
ve stirdiiriilebilir bir ¢oziim olarak otomotiv sektoriiniin gelecegine yon verebilecek potansiyele sahiptir.

Sonug olarak, nano-¢inko kimyasal kaplamalar, geleneksel fosfat bazli sistemlere kiyasla teknik agidan
giiclii ve ¢evresel agidan sorumlu bir alternatif sunmaktadir. Elde edilen bulgular, korozyon direnci,
mekanik dayanikliik ve enerji verimliligi agisindan 6nemli iyilesmeleri ortaya koyarak hem endiistriyel



olceklenebilirligi hem de siirdiiriilebilirlik hedeflerini desteklemektedir. Bu ¢alisma, otomotiv sanayisinin
diisiik emisyonlu ve kaynak verimli iiretim siireclerine gegisine katki saglayacak yeni nesil yiizey islem
teknolojilerine yonelik degerli bilgiler sunmaktadir.

Anahtar Kelimeler: siirdiiriilebilir kaplama, nano-zinc, yiizey islem, boya

Abstract: In today’s automotive industry, the need to minimize environmental impact and achieve
sustainability goals has prompted a reassessment of traditional production methods. Among these,
phosphate-based surface coating processes have come under scrutiny due to their high energy
requirements, environmental drawbacks, and inefficient waste management. In this context, this study
investigates the application of nano-zinc chemical treatments as an innovative and sustainable alternative
to conventional phosphate coatings. Nano-zinc technology emerges as a promising solution by offering
both technical and environmental advantages.

The research primarily focuses on the corrosion resistance, paint adhesion, and environmental durability
of nano-zinc coatings, examining their performance under various operational conditions. Unlike
conventional methods, the nano-zinc process eliminates the need for high-temperature applications,
significantly reducing energy consumption. As a result, a 12% decrease in natural gas usage was recorded,
corresponding to an annual reduction of 414 tons in carbon emissions. This positions nano-zinc coatings
as a viable pathway toward reducing the automotive industry’s carbon footprint.

Experimental findings confirmed that the evaluated coating system met, and even exceeded, the
requirements of the MAT0103 S CLASS 3 (Rev. J) standard. The results demonstrated that the coating
exhibited excellent mechanical durability, strong chemical resistance, and effective protection under harsh
environmental conditions.

Test results:

Dry Film Thickness (ASTM D1186): The coating thickness was measured in the range of 53—66 um.
Gloss (ASTM D523): All samples achieved gloss values above 60 gloss units, exceeding the minimum
threshold of 90 gloss units.

Adhesion (CNH MTMO0120): Adhesion performance complied with the required minimum level of grade 1,
4B. Hardness (ASTM D3363 and ASTM D4366): Pencil hardness ranged from H to F, and Persoz hardness
results indicated good resistance to deformation. Humidity Resistance (ASTM D1735): No blistering was
observed. Color change (AE) ranged from 0.41 to 0.68, corresponding to slight but noticeable differences.
Cyclic Corrosion Testing (CNH MTMO0106): The film thickness was measured between 95—103 yum. No rust
formation was detected, and rust creep in the X-cut areas was rated between 6 and 8.

The findings of this study also underscore the economic benefits of nano-zinc technology. Reduced energy
consumption, shorter processing times, and minimized waste generation collectively contribute to lower
overall production costs. These advantages make nano-zinc coatings not only technically feasible but also
economically scalable for widespread industrial adoption.

In conclusion, nano-zinc chemical coatings offer a technically robust and environmentally responsible
alternative to conventional phosphate-based systems. The findings highlight significant improvements in
corrosion resistance, mechanical properties, and energy efficiency, supporting both industrial scalability
and sustainability goals. This study contributes valuable insight into next-generation surface treatment
technologies that align with the automotive industry's transition toward low-emission, resource-efficient
manufacturing.

Keywords: sustainable coating, nano-zinc, pretreatment, paint
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Degisikligi Arastirmalarinin Network Analizi

Hub Publications and Interdisciplinary Bridges: Network Analysis of Drought and
Climate Change Research

Dog Dr. Mehmet Ali CELIK!, Adem KIRAC?

Isdir Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Boliimii, mali.celik@igdir.edu.tr
2Milli Egitim Bakanhigi, Cografya Ogretmeni, adem2019kirac@gmail.com

Ozet: Kiiresel iklim degisikligi ve artan kuraklik riski toplum, ekosistem ve ekonomik faaliyetler iizerinde
baskisint arttirmaktadwr. Buna bagl olarak iklim degisikligi ve kuraklik anahtar kelimelerini konu alan
arastirmalarin sayisi her gecen giin artmaktadir. Bu arastirmada “iklim degisikligi ve kuraklik” anahtar
kelimelerini kullanan arastirmalar scopus veri tabanindan indirilerek, csv uzantili veriye bibliyometrik ag
analizi uygulanmistir. Zira kuraklik ve iklim degisikligi tizerine yapilan arastirmalarin etkin bigimde analiz
edilebilmesi ve bu alandaki bilimsel birikimin sistematik olarak degerlendirilebilmesi icin bibliyometrik
analiz yontemleri onemli bir aragtir. Arastirmada “iklim degisikligi ve kuraklik” kavramlarmni ele alan
arastirmalarin analizi i¢in hub analizi uygulanmistir. Arastirma kapsaminda ele alinan 688 adet yayinin
29°u hub yayin olarak tespit edilmistir. Hub yayin olarak 10 veya daha fazla yazar tarafindan hazirlanmag
toplam 29 yayin vardwr. Bu yaywnlar, Scopus veri setindeki 688 yayin arasindan secilmis olup, agin
merkezinde yer alan ve farkli kiimeler arasinda bilgi képriileri kuran stratejik ¢alismalari temsil etmektedir.
Arastirmada hub yayin sayisi ¢ok fazla degildir. Bu durum agin disiplinlerarasi is birligi agisindan heniiz
gelismekte oldugunu gostermektedir. Bu nedenle, bu yaymnlar etrafinda diizenlenecek ortak projeler ve yeni
is birlikleri, bilgi akisini gii¢lendirecek ve kiimeler arasindaki bilimsel entegrasyonu artirarak agin yapisal
biitiinligiinii daha saglam hale getirecektir. Sonu¢ olarak bu bildiri, iklim degisikligi, kuraklik, tarimsal
stirdiiriilebilirlik ve hidrolojik yonetim gibi kiiresel 6neme sahip konularda bilimsel iiretkenligin ve politika
yapimimin gii¢lendirilmesi agisindan onemli bir altyapt sunmaktadir.

Anahtar Kelimeler: hub analizi, bibliyometrik ag analizi, kuraklik, iklim degisikligi, scopus.

Abstract: Global climate change and the increasing risk of drought are turn up pressure on society,
ecosystems, and economic activities. Thus, the number of studies focusing on the keywords "climate
change" and "drought" is growing. In this study, studies using the keywords "climate change and drought"
were downloaded from the Scopus database and subjected to bibliometric network analysis on the CSV file.
Bibliometric analysis is an important tool for effectively analyzing research on drought and climate change
and systematically assessing the scientific knowledge in this field. Hub analysis was applied to analyze
studies addressing the concepts of "climate change and drought." Of the 688 publications included in the
study, 29 were identified as hub publications. A total of 29 hub publications were authored by 10 or more
authors. These publications were selected from the 688 publications in the Scopus dataset and represent
strategic studies at the core of the network, building knowledge bridges between different clusters. The
number of hub publications in the study is not very high, indicating that the network is still developing in
terms of interdisciplinary collaboration. Therefore, joint projects and new collaborations organized around
these publications will strengthen the flow of knowledge and enhance the structural integrity of the network
by increasing scientific integration across clusters. Ultimately, this report provides an important
foundation for strengthening scientific productivity and policymaking on globally important issues such as
climate change, drought, agricultural sustainability, and hydrological management.

Keywords: hub analysis, bibliometric network analysis, drought, climate change, scopus.
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Igdirda Kentsel Gelisim ile Yer Yiizeyi Sicakhiklarimin (YYS) Landsat
Verileri Kullanilarak izlenmesi (1990-2024)

Monitoring Urban Development and Land Surface Temperatures (LST) in [gdir Using
Landsat Data (1990-2024)

Dog Dr. Mehmet Ali CELIK!, Adem KIRAC?
Isdir Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Boliimii, mali.celik@igdir.edu.tr
2Milli Egitim Bakanlhigi, Cografya Ogretmeni, adem2019kirac@gmail.com

Ozet: Bu calisma, I3dir kentinde 1990-2024 yillar: arasinda kentsel gelisim ile yer yiizeyi sicakliklar:
(YYS) arasindaki iliskiyi Landsat ve MODIS uydu verileriyle incelemigstir. Igdir ili 6zelinde gergeklesen
kentsel gelisimin Landsat uydularindan tiiretilen YYS verileri araciligiyla degerlendirilmesi ve bu
gelisimin yiizey sicakliklari iizerindeki etkisinin mekdnsal olarak analiz edilmesidir. Landsat analizleri,
artan kentlesmeye ragmen 2024 yili yiizey sicakliklarimin 1990 yiina kiyasla daha diigiik oldugunu,
dolayisiyla klasik kentsel 1s1 adasit (UHI) etkisinin gézlenmedigini ortaya koymustur. Bu durum, sicaklik
degisimlerinin yalnizca kentlesme ile agiklanamayacagini, donemsel iklimsel kogullarin da énemli rol
oynadigini gostermektedir. Ayrica, MNDWI ve diger yardimct uzaktan algilama verilerinden
yararlanilarak, Igdir kent merkezinde kentsel 1s1 adast etkisinin siddeti, mekdansal dagilimi ve zaman
icerisindeki degigimi detayli sekilde ortaya konulacaktir. Elde edilen bulgular, kentsel planlama ve iklim
degisikligine uyum stratejilerinin gelistirilmesi agisindan bilimsel ve pratik diizeyde onemli katkilar
saglamayt hedeflemektedir.

MODIS verileri ise 2001-2024 doneminde hem giindiiz hem de gece sicakliklarinda anlamli artiglar
oldugunu, ozellikle Igdir Merkez de giindiiz LST degerleri diizenli bir artis egilimi gostermektedir. Bu
egilim, hem parametrik (OLS regresyon) hem de parametrik olmayan (Sen’s slope) ydntemlerle teyit
edilmistir. Egilimin biiyiikliigii gorece diisiik olsa da uzun donemli iklimsel isinmaya isaret etmektedir.

Bu bulgular, UHI ¢alismalarmmda kisa donemli géozlemler yerine ¢ok yiulli ve siirekli uydu verilerinin
kullanilmasinin gerekliligini vurgulamaktadir. Bu noktada kullanilacak veri kaynaklarimin niteligi de kritik
oneme sahiptir. Landsat verileri uzun yillara yayilan yiiksek mekansal ¢oziiniirliiklii bilgiler sunsa da
bulutluluk ve tekrar periyodu nedeniyle siireklilik sorunu barindirmaktadir. MODIS verileri ise daha diisiik
mekdnsal ¢oziiniirliige sahip olmakla birlikte giinliik, haftalik ve aylik olgeklerde siirekli gozlem saglamasi
sayesinde UHI arastirmalarinda essiz bir avantaj sunmaktadr. MODIS in bu siirekliligi, kentlesme ile UHI
artisi arasindaki iliskinin iklimsel dalgalanmalardan bagimsiz olarak uzun dénemli bir perspektifle
degerlendirilmesine imkan tanimaktadir.

Landsat verileri yiiksek mekdnsal ¢oziiniirliigii ile ayrintili analiz imkdni saglarken, MODIS verileri
stireklilik avantaji ile uzun dénemli iklimsel etkilerin daha saghkl sekilde degerlendirilmesine olanak
tammaktadir. Sonug olarak, kentsel 1s1 adasi aragtirmalarinda yalnizca tek bir doneme odaklanmak yerine,
uzun yillara yayilan MODIS gibi siirekli uydu verilerinin tercih edilmesi, kentsel biiytime ile iklimsel
kosullar arasindaki iliskinin daha biitiinciil ve giivenilir sekilde anlasilmasina katkr saglayacaktir. Bu
yaklasim, gelecekteki planlama ve iklim uyum stratejileri i¢in de daha saglam bilimsel temellerin
olusturulmasina yardimci olacaktir. UHI arastirmalarinda kentsel biiyiime ile iklimsel faktorlerin birlikte
ele alinmasi, daha dogru ve biitiinciil degerlendirmeler yapiimasina katki saglayacaktir

Anahtar Kelimeler: YYS, Landsat, MODIS, Igdir, kentsel biiyiime, UHI.

Abstract: This study examines the relationship between urban development and land surface temperatures
(LST) in the city of I1gdwr between 1990 and 2024 using Landsat and MODIS satellite data. It evaluates the
urban expansion in Igdr through LST data derived from Landsat satellites and spatially analyzes the
impact of this expansion on surface temperatures. Landsat analyses revealed that, despite increasing
urbanization, surface temperatures in 2024 were lower compared to 1990, indicating that the classical
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urban heat island (UHI) effect was not observed. This finding suggests that temperature changes cannot be
explained solely by urbanization and that seasonal climatic conditions also play a significant role.
Furthermore, using MNDWI and other auxiliary remote sensing data, the study presents a detailed analysis
of the intensity, spatial distribution, and temporal variation of the UHI effect in the Igdir urban center. The
findings aim to provide scientifically and practically significant contributions to urban planning and the
development of climate adaptation strategies.

MODIS data, covering the period 2001-2024, showed statistically significant increases in both daytime
and nighttime temperatures, with daytime LST values in Igdwr city center exhibiting a consistent upward
trend. This trend was confirmed using both parametric (OLS regression) and non-parametric (Sen’s slope)
methods. Although the magnitude of this trend is relatively low, it points to long-term climatic warming.
These findings underscore the necessity of using multi-year and continuous satellite observations in UHI
studies rather than relying on short-term observations. At this point, the quality of data sources becomes
critically important. While Landsat data provide high spatial resolution across long time spans, they have
continuity limitations due to cloud cover and revisit periods. On the other hand, MODIS data, despite their
lower spatial resolution, offer unique advantages in UHI research by enabling continuous monitoring at
daily, weekly, and monthly scales. This continuity allows MODIS to support a long-term assessment of the
relationship between urbanization and UHI effects, independent of climatic fluctuations.

While Landsat data enable detailed spatial analysis due to their high resolution, MODIS data facilitate a
more robust assessment of long-term climatic effects due to their continuity. In conclusion, rather than
focusing on a single period, the use of continuous satellite data like MODIS over extended timeframes
contributes to a more holistic and reliable understanding of the relationship between urban growth and
climatic conditions. This approach also supports the establishment of stronger scientific foundations for
future urban planning and climate adaptation strategies. Addressing both urban expansion and climatic
factors together in UHI research allows for more accurate and comprehensive evaluations.

Keywords: LST, Landsat, MODUS, Igdwr, urban growth, UHI.
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Sicak Dovmecilikte Dévme Makinesi Kalip Celigi Tliskisi
Dr. Ogr. U. Ahmet Bilal SENGUL
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Canakkale/Turkey, ORCID: 0000-0002-1939-0550

Ozet: Sicak metal dovme yoluyla imalat, en eski imalat yontemlerinden biridir. Dévme islemleri dovme
makinalarinda kapali yada a¢ik kalip c¢iftleri kullamilarak yapimaktadir. Giintimiizde ddvme, farkl
endiistrilerde ¢esitli par¢alarin imalat icin kullaniimaktadir; kii¢iik civatalar, pimler ile disliler, kam ve
krank milleri, biyeller, valfler, inis takimi bilesenleri vb.dir. Makine ile dovmede, dévme kaliplart
kullamilarak dovme islemi yapilir. Makinenin olusturdugu darbe yada basing kuvveti ile kalip c¢ifti
icerisinde siddetli metal akisi olusturulur. Metalin kalip ¢ifti icerisinde akabilmesi icin 1sitilarak akmaya
karsi direnci azaltilmalidwr. Kapali kalip da sicak dovme, déviilebilir bir metal parcanin, erime sicakliginin
yaklasik %75 'ine kadar isitilarak bir kalip ¢ifti arasinda makineyle preslenerek, ¢ekiglenerek belli bir sekle
getirildigi iglemdir. Sicak dovmenin en onemli elemani dovme kalibidwr. Sicak dovmecilikte kullanilacak
olan dévme kaliplar: sicak is takim ¢eliginden imal edilmektedir. Imal edilecek is parcasinin malzemesi,
geometrisi gibi ozelliklerine gore cesitli yontemleri kullanan dovme makinalar: kullanilmaktadir. Ancak
dovmecilikte kullanilan makinalar hakkinda kaba bir genelleme yapilacak olursak, iki farkli mantikla
kullanan dévme makinalarindan, Pres ile dovme ve Ceki¢ ile dévme uygulamalarindan bahsedebiliriz. Pres
ile dévme ve ¢ekic ile dovme uygulamalarinda, dévme kaliplar: birbirinden farkh yiik kombinasyonlar
altinda, farkli hasar mekanizmalary etkisine maruz kalirlar. Bu bakimdan endiistride dévme operasyonu
swrasinda, iy par¢asinin yapisina uygun dovme makinast tiirii se¢ilmeli ve bu makinanin dogasina uygun,
bu makinada kullanilabilecek kalip ¢eligi tercih edilmelidir. Burada ¢eki¢ tezgahimin darbeli ve hizli
calisan bir makine, pres tezgahinin ise degisik tiirleri olmakla birlikte darbesiz, hatta kaliplar birbirine hig¢
temas etmeksizin dovme yapan tezgahlar olabilmektedir. AISI 2714 ¢eligi siinek yapist ve uygun fiyatiyla
dikkat ¢ekmekte fakat nispeten diisiik asinma direnci eksik yonii olarak ortaya ¢ikmaktadir. AISI 2714
celiginin kariganliginin diigiik olmast iizerinde fazla diisiiniilmeden tercih edilen, her tiirlii tezgah ile ¢ok
yaygin olarak kullanilan bir alternatif dovme c¢eligidir. Ancak bu AISI 2714 ¢eliginin enmakul dévme ¢aligi
yapmaz. Ise uygun dévme caliginin belirlenmesi daha bilimsel bir yaklasim olacaktir. AISI 2083, 2329,
2342, 2343, 2344, 2365, 2367, 2709, 2714, 2740, 2782, 2787, 2999 ve E38K ¢elikleri yaygin kullanimi olan
Sicak is takim celikleri olarak, dovme operasyonlarimda kuvvetli aday malzemelerdir. Doviilecek
malzemeye ve kullanilacak makine tiiriine gore, ekonomik gereklilikler ve imalat adedi, birim iiriin kalip
maliyeti gibi hususlarin da dikkate alinarak ¢elik tercihi, giiniimiiz rekabet kosullarinda ¢ok biiyiik 6nem
arz etmektedir.

Anahtar Kelimeler: Sicak dovme, Dévime kalibt malzemesi, Dévme makinalar




Abstract: Hot forging is one of the oldest manufacturing methods. Forging operations are performed using
closed or open die pairs in forging machines. Today, forging is used in various industries to manufacture
a variety of parts, including small bolts, pins and gears, cam and crankshafts, connecting rods, valves,

landing gear components, and more. In machine forging, forging is done using forging dies. The impact or
pressure generated by the machine creates a strong metal flow within the die pair. For the metal to flow
within the die pair, its resistance to flow must be reduced by heating. Closed-die hot forging is the process
in which a malleable metal part is heated to approximately 75% of its melting temperature and then pressed
and hammered into a specific shape between a pair of dies. The forging die is the most important element
in hot forging. The forging dies used in hot forging are manufactured from hot-work tool steels. Forging
machines employ various methods depending on the material and geometry of the workpiece to be
manufactured. However, if we were to make a rough generalization about the machines used in forging,

we can talk about forging machines that use two different logics: Press forging and Hammer forging. In

press forging and hammer forging, forging dies are subject to different damage mechanisms under different
load combinations. Therefore, during forging operations in industry, a forging machine type appropriate
to the workpiece structure should be selected, and a die steel suitable for the machine's nature should be
chosen. Here, the hammer bench is a machine that works with impact and speed, while the press bench has
different types, but there can also be benches that forge without impact, or even without the die coming into
contact with each other. AISI 2714 steel attracts attention with its ductile structure and affordable price,

but its relatively low wear resistance emerges as a drawback. AISI 2714's low brittleness makes it an
alternative forging steel that is often chosen without much consideration and is widely used in all types of
machines. However, this doesn't make AISI 2714 the most suitable forging tool. Determining the
appropriate forging die material for the job would be a more scientific approach. AISI 2083, 2329, 2342,

2343, 2344, 2365, 2367, 2709, 2714, 2740, 2782, 2787, 2999, and E38K steels are widely used hot-work
tool steels and are strong candidates for forging operations. Steel selection, considering the material to be
forged and the type of machine to be used, as well as economic requirements, production quantities, and
unit product die costs, is of great importance in today's competitive conditions.

Keywords: Hot forging, Forging die material, Forging machines.
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Implantlara Biyomekanik Testlerin Uygulanmasi
Application of Biomechanical Tests to Implants

Dr. Ogr. U. Ahmet Bilal SENGUL
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Ozet: Tiirkiye 'de tibbi aletler pazar: yillik birkag milyar dolarlik hacme sahiptir. Bu talebin yaklasik birkag
yiiz milyon dolarlik kismi i¢ pazardan temin edilmekte, arta kalan toplam ihtiyacin yaklasik %80- 90 ik
kismu ithalat yoluyla karsilanmaktadir. Bu ithal edilen tibbi aletlerin onemli kismini implantlar teskil
etmektedir.

Tiirkiye de tibbi alet talebi, cari agigi arttiran énemli kalemlerden biridir. Bundan dolayr cari agigin
azaltilmasinda, oncelikli alanlar icine dahil edilmistir. 7 Haziran 2011 tarihli resmi gazetede yaymnlanan,
Saghk Bakanhigi tbbi cihaz yénetmeliginde;, “Imalat¢i, tibbi cihazlarin tasarumi, imalati ve nihai
kontrolleri igin, onaylanan kalite sisteminin uygulanmasini saglar” denilmektedir. Bu yonetmelik geregi,
Tiirkiye'de pazarlanacak tibbi cihazlar i¢in (CE Type-Examination Certificate) (CE) uygunluk belgesi
istenmektedir. Implantlarin CE uygunluk belgesi alabilmesi icin biyomekanik testlerden basari ile gegmis
olmasi sarti aranmaktadwr. Hale hazirda Tiirkiye'de tiretilen implantlarin énemli sayidaki miktarmin
biyomekanik testleri ¢esitli Avrupa Ulkelerindeki bazi laboratuvarlarda ¢ok yiiksek fiyatlarla
yaptirtilmaktadwr. Bu durum yurt disina kaynak akisina sebep olmakla birlikte, Tiirkiye deki implant
tireticilerinin giderlerini yiikselterek rekabet giiciiniin azalmasina sebep olmaktadir. Ayrica iiretici
firmalarin implantlar tizerinde ARGE ¢alismast yapma imkanlarinin da olduk¢a sinirli kalmasina sebep
olmaktadir. Implantlara yapimas: gereken biyomekanik testlerin iilkemizde yapilabilmesi énem arz
etmektedir. Dinamik yiikleme yoluyla yapilan biyomekanik testlerin pazar: Tiirkiye 'de artmaya devam etme
egiliminde olmakla beraber heniiz tam bir yeterlilik s6z konusu degildir. Biyomekanik test ihtiyacini yurt
disindan yiiksek fiyatlarla karsilanmasi durumu, bu testlerin iilkemizde yapilmasini gerekli kilmaktadr.
Ulkemizde bir kistm laboratuvarlar bu alanda faaliyet géostermekte olsa da bu alanda ¢alismalarin
arttirilmasi gerekmektedir.

Implantlar iizerinde yapilacak olan biyomekanik testler ASTM ve ISO standartlarina gore yapimaktadr.
Ilk hedef olarak, yapilmast nispeten kolay olan plaklar iizerinde yapilan dért noktadan egilme testlerinin
tamamuun yurt i¢inde yapimasi uygun ve akilct bir tercih olacaktir. Ardindan daha spesifik olanlarla
devam edilmelidir. Bunlardan bazilari, ASTM F382-24 ve ISO 9585, bu standart ve test yontemi, iskelet
sisteminin cerrahisinde i¢ sabitlemede kullanilan metalik kemik plakalarmin geometrisini ve performans
ozelliklerini simiflandirmak ve tanimlamak igin kullanilir. ASTM F1717 test standardina gore yapilan bel
implanti biyomekanik testleri, ISO 7206 Kal¢a Eklem Protezi Testleri, ASTM F1378-18¢l Omuz implantlar
icin test standardi, ASTM F1223-03 Diz implantlary igin test ve daha pek ¢ok implant testinin yani sira ISO
14801:2016 Dental implantlar igcin Dinamik yiikleme testleri uygulamalari onemli yer tutmaktadir.

Anahtar Kelimeler: biyomekanik test, implant, biyomedikal
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Abstract: The medical device market in Tiirkive has an annual volume of several billion dollars.
Approximately several hundred million dollars of this demand is met domestically, with approximately 80-
90% of the remaining demand met through imports. Implants constitute a significant portion of these
imported medical devices.

Demand for medical devices in Turkey is one of the major contributors to the current account deficit.
Therefore, it has been included among the priority areas for reducing the current account deficit. The
Ministry of Health's medical device regulation, published in the Official Gazette dated June 7, 2011, states,
"The manufacturer shall ensure the implementation of the approved quality system for the design,
manufacture, and final inspection of medical devices." This regulation requires a (CE) Type-Examination
Certificate of Conformity for medical devices to be marketed in Tiirkiye. Implants must successfully pass
biomechanical tests to obtain a CE certificate of conformity. Currently, a significant number of implants
manufactured in Turkey are having their biomechanical testing performed at very high prices in
laboratories in various European countries. This not only leads to an outflow of resources abroad, but also
increases the costs of Turkish implant manufacturers, reducing their competitiveness. In addition, it causes
manufacturing companies to have limited opportunities to conduct R&D studies on implants. It is crucial
that the biomechanical testing required for implants can be performed in Tiirkiye. While the market for
biomechanical testing using dynamic loading continues to grow in Turkey, it is not yet fully developed. The
high cost of biomechanical testing abroad necessitates conducting these tests in our country. While some
laboratories in our country operate in this field, further research is needed.

Biomechanical tests performed on implants are conducted according to ASTM and 1SO standards. Initially,
it would be a reasonable and appropriate choice to conduct all four-point bending tests on plates, which
are relatively easy to perform, domestically. Then, more specific ones should be considered. Some of these
include ASTM F382-24 and ISO 9585. This standard and test method is used to classify and define the
geometry and performance characteristics of metallic bone plates used for internal fixation in skeletal
surgery. Lumbar implant biomechanical tests performed according to the ASTM F1717 test standard, ISO
7206 Hip Joint Prosthesis Tests, ASTM F1378-18el Standard Specification for Shoulder Prosthesis, ASTM
F1223-03 Standard Test Method for Determination of Total Knee Replacement Constraint, and many other
implant tests, as well as the ISO 14801:2016 Dynamic Loading Test for Endosseous Dental Implants testing
applications, are also important.

Keywords: biomechanical testing, implant, biomedical.
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1807 Oncesi Britanya Transatlantik Kole Ticaretinin Lojistigi:
Avustralya Hayvancilik ihracati fle Karsilastirmal Bir Analiz

The Logistics of the British Trans-Atlantic Slave Trade pre 1807; An Analysis and
Comparative Study with the Australian Livestock Export Trade

Prof. Dr. Dilek DEMIRBAS !, Richard N. STEBBINGS 2, David BENNETT ?
! Jstanbul Universitesi, Iktisat Fakiiltesi, dilek.demirbas@istanbul.edu.tr
’Northumbria University, Necasetle Business School,
*Northumbria University, Newcastle Business School, David.Bennett@northumbria.ac.uk

Ozet: Bu ¢alisma, tedarik aginin kapsamh bir analizini yapmak ve boylece mevcut Tedarik Zinciri Yonetimi
(bundan sonra SCM) tekniklerinin veya i¢inde uygulanan uygulamalarin kanitlarin tespit etmek amaciyla,
ozellikle Ingiliz transatlantik kéle ticaretinin genel tedarik agina odaklanmaktadir. Daha sonra, benzer
ortamlarda faaliyet gosteren, benzer iiriinlere sahip ve benzer sinirlamalarla karsilasan iki endiistri olarak,
Ingiliz transatlantik kéle ticareti ile Avustralya hayvan ihracat ticaretini karsilastirmali olarak analiz
ederek, bu iki endiistri arasindaki benzerlikleri ve farkliliklar: tespit etmeyi amaglamaktadir.

Calismanmuz hem Ingiliz transatlantik kéle ticaretinin hem de Avustralya hayvan ihracat ticaretinin tedarik
zinciri yonetimine yonelik 'hibrit' veya OR yaklasiminin ézelliklerini sergiledigi sonucuna varmistir; ancak,
aglarin genel yapisinda birkag kritik fark ve giiniimiizde tedarik zinciri yonetimi teknikleri olarak
adlandirilan tekniklerin uygulanmasinda belirgin olan temel farkliliklar bulunmaktadir. Bu nedenle, belki
de bir sistemde SCO'nun varliginin aktif olarak taninmasindan ziyade, mevcut arz ozellikleri ve talep
kosullari ile bunlar arasindaki karsilikly iliski katalizor olabilir.

Gelecekteki ¢alismalarda, SCO'yvu kolaylastirmada arz ozelliklerinin, talep kosullarinmin ve bunlar
arasindaki iligkinin nitel ve nicel analizi gelistirilebilir.

Bu calisma ve ondan elde edilen sonuclarin birtakim simwrliliklart bulunmaktadwr. Bunlardan ilki,
calismanin tamamen ikincil veri kaynaklarina dayalr nitel bir ¢alisma olmast ve bu veri kaynaklarinin bir
kismimin eksik veya onemli eksiklikler icermesidir. Ozellikle Britanya'min Atlantik étesi kole ticaretini ele
alan ikincil kaynaklar, oézellikle Londra'dan baslayan yolculuklar igin, zamanla ticaret belgelerinin
kaybolmast veya imha edilmesi nedeniyle eksiklikler icermektedir (Solow, 2001, Eltis, 2001; Behrendt,
2001). Bu da sunulan argiimanlarda bazi hatalara yol agabilir. Ancak, bu ¢alismanin oncelikli olarak
odaklandigi Liverpool'dan baslayan seferlerin ¢cogunluguna iliskin bilgi mevcut oldugundan, bu tiir bir
ihmalin veya veri bosluklarinin etkisini sinirlamalidir.

Anahtar kelimeler: siyah kélelik, lojistik, Ingiliz transatlantik ticareti, Avustralya hayvanciligi

Abstract: The study focuses specifically upon the overall supply network of the British trans-Atlantic Slave
trade in order to conduct a thorough analysis of the network, and so ascertain evidence of current Supply
Chain Management (hereafter SCM) techniques or practices implemented within it. The study then goes
Sfurther, to comparatively analyse the British trans-Atlantic Slave trade with the Australian Livestock Export
trade, as two industries, operating in similar environments, with similar products and experiencing similar
limitations, in order to ascertain similarities and differences between these two industries.

The study concludes that, both the British trans-Atlantic Slave trade and the Australian Livestock Export
trade exhibit characteristics of a ‘hybrid’ or QR approach to SCM, however, there are several critical
differences in the overall structure of the networks and key differences evident in the implementation of
what are now termed SCM techniques.

The primary difference being that whilst the authors recognise that a Supply Chain Organisation (hereafter
SCO) may be implemented ‘top down’, as Mentzer (2001) asserts, the evidence presented in this study

10
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indicates it may also develop organically ‘bottom up’, however, such instances, knowledge of the SCO by
the protagonists is unlikely, as its existence as the ‘big picture’ is outside their immediate sphere of
influence, forming a higher strategic plane than is recognised. As such, perhaps, rather than an active
recognition of its existence, the catalyst in instigating a SCO in a system is the supply characteristics and
demand conditions present, and the inter-relationship between them.

A qualitative and quantitative analysis of the supply characteristics, demand conditions, and inter-
relationship between them in facilitating a SCO can be developed in future studies.

This study and the conclusions derived from it have a number of limitations, first amongst which is that this
is a qualitative study based entirely upon secondary data sources, some of which are incomplete or contain
significant omissions. Secondary sources addressing the British trans-Atlantic slave trade, in particular,
contain omissions due to loss or destruction of trade documents over time, in particular for those voyages
originating out of London (Solow, 2001, Eltis, 2001; Behrendt, 2001), which may result in some error in
the arguments presented, however, information is available for the majority of voyages originating from
Liverpool, on which this study is primarily orientated, which should limit the effect of such omission or
gaps in data.

Keywords: black slave, logistic, British transatlantic trade, Australian livestock
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BELEDIYE ATIK MiKTARININ AZALTILMASI ICiN ‘ATTIGIN
KADAR ODE’ COZUM OLABILIiR Mi?

FOR THE REDUCTION IN THE AMOUNT OF MUNICIPAL WASTE, CAN ‘PAY
AS YOU THROW’ BE A REMEDY?

Prof. Dr. Dilek DEMIRBAS
Istanbul Universitesi, Iktisat Fakiiltesi
dilek.demirbas@jistanbul.edu.tr

Ozet: AB, ¢Op sahalarina giden beledive atigi miktarimin azaltilmasi icin kati hedefler belirlemistir (AB,
1999). Niifus arttik¢a (ONS, 2010) ve buna bagl olarak atik hacmi de arttigindan, bu hedeflere ulagmak
giderek zorlagmaktadir. Ayrica, geri doniisiim yiizdesi hedefleri artmaktadir ve bu nedenle bu geri doniisiim
hedefleri iizerinde ikili bir gii¢ bulunmaktadwr (GCC, 2007). Bu ¢alismanin amaci, Birlesik Krallik'taki iki
lice Meclisi bolgesinde yasayanlarin teknoloji kullanimina (Radyo Frekansi) iliskin gériislerini
degerlendirmektir.

Evsel atiklarin tekerlekli ¢op kutularina atilmasi durumunda, atik miktarmmin izlenmesi, tartilmasi ve
hanelere ticret/ddiil olarak ddenmesi amaciyla RFID teknolojisinin kullanilmasi, evsel atik ve/veya geri
déniisiim seviyelerini izlemek i¢in RFID destekli 'Athgin Kadar Ode' planlart igin bir girisim olabilir.

Calisma, yorumculuk felsefesi kullanilarak yiiriitiilmiis ve iki vaka ¢alismasiyla tamamlanmistir (Yin,
2003). Ikincil veriler de dikkate alinmis ve arastrma, her alan icin iicer odak grup kullanilarak
tamamlanmigtir.

Arastirmanin geneli, Radyo Frekansi Tanimlama (bundan sonra RFID) ile geri doniisiim oranlarinda artis
saglanabilecegi gibi, kacak dokiim oranlarinda da artis saglanabilecegi sonucuna varmigtir. Ayrica
haneler genel olarak RFID'nin bu sekilde kullanilmasin kabul ediyorlardi, birka¢ ¢ekince vardi ama
temelde toplumdaki herkesi daha fazla geri doniisiim yapmaya zorlamanin katma degeri biiyiik bir avantaj
olarak gériiliiyordu; bu da RFID'nin bu baglamda uygulanmasina iliskin endiseleri azaltt.

RFID'nin kendi basina kullanilmasindan ziyade, teknolojinin ¢esitli bicimlerde gercek uygulamasinin kabul
gormesi agisindan daha énemli oldugu sonucuna varilmigtir.

Metodolojide, katilimcilarin se¢imi igin simirlamalar onerilmistir. Daha zorlu olsa da, daha belirgin bir
se¢im stireci farkli veya daha ayrintili sonuglar verebilirdi. Katilimcilar: yalnizca yaslarina gore segmek
yerine, sosyal veya ekonomik gecmislerine dair bir gosterge daha uygun olabilirdi. Bir tanesi harig, diger
bes odak grubunda yalnizca ii¢ kigi vardi. Bu, metodolojide deneyimsiz bir moderator i¢in daha pratik
olarak gerekgelendirilmis olsa dahi geriye doniip bakildiginda daha biiyiik gruplarin ¢ok daha biiyiik
tartismalara yol acacagi anlasiliyor. Ayrica toplamda yalnizca alti odak grubu tamamlandi (alan basina
ti¢) ideal olarak ¢ok daha fazla sayida katilimcinin olmasi genellemelerin yapilmasina olanak tantyabilirdi
(6zellikle segim kriterleri daha temsili ise). Ancak bir arastirmaci icin sadece 17 farkli kisiyi fiziksel olarak
koordine etmek zor bir gérevdi ve sadece transkriptleri yazmak yaklagsik ii¢ hafta siirdii, bu nedenle kaynak
ve zaman kisitlamalar: g6z oniine alindiginda daha fazla grup olusturmak pratik degildi.

Anahtar Kelimeler: belediye atigi, 6de-al, RFID teknolojisi

Abstract: The EU has set stringent targets for the reduction in the amount of municipal waste that is going
to landfill, (EU, 1999). These targets are becoming increasingly difficult to meet because populations are
increasing (ONS, 2010), as a result the volume of waste is increasing. Furthermore the recycling
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percentage targets are increasing and therefore there are dual forces on these recycling goals (GCC,
2007). The aim of this study is to consider the views of residents, from two County Council areas in the UK,
towards the use of technology (Radio Frequency Identification, RFID) to monitor their waste and recycling
in the reduction of municipal waste levels.

The use of RFID technology to monitor, weigh and charge/reward households for the amount of waste
discarded into wheelie bins could be an initiative for ‘Pay as you throw’ RFID enabled schemes to monitor
household waste and/or recycling levels.

The study was conducted using the philosophy of interpretivism, and completed via the two case studies,
(Yin, 2003). Secondary data was also considered and the research was completed using six focus groups,
three for each area.

Overall the research concluded that with the Radio Frequency Identification (hereafter RFID) an increase
in recycling rates might be possible, but also an increase in fly-tipping could also be possible. Further, the
households would generally be accepting of the use of RFID in this way, there were a small number of
caveats, but fundamentally the added value of forcing everybody in society to recycle more was seen as a
major advantage, this diluted concerns about the application of RFID in this context.

It was concluded that the actual application of the technology in various guises was more relevant to its
acceptance than the use of RFID in itself.

In terms of limitations, in the methodology, the selection of the participants was proposed. A more defined
selection process, whilst more challenging, may have given different or more detailed results. Instead of
simply selecting participants on age, an indication of maybe their social or economic background may have
be more appropriate. With the exception of one, the five other focus groups contained three people only.
Whilst this was justified in the methodology as more practical for an inexperienced moderator, hindsight
suggests that larger groups would have resulted in much greater discussion. In addition only six focus
groups were completed in total (three per area) ideally a much larger number may have allowed
generalisations to be made (particularly if the selection criteria was more representative) However
physically co-ordinating only 17 different people was a difficult task for one researcher, and typing the
transcripts alone took around three full weeks, therefore more groups was simply not practical given the
resource and time constraints.

Keywords: municipal waste, pay-as YouTrow, RFID technology
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