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SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizin bu sayisindaki ilk makale Orhan Giilcan, Ugur Simsek,
ve Baris Kavas'in “Eklemeli Imalatla Uretilen Islevsel Olarak Derecelendirilmis Metal
Yapilar” baslikli makalesidir. Islevsel olarak derecelendirilmis yapilar (IDY), konvansiyo-
nel malzeme igleme yontemleri ile elde edilemeyen, ayni par¢a icerisinde birden ¢ok fizik-
sel ozelligin elde edilebilmesi i¢in mikroyapi, gézeneklilik veya kimyasal kompozisyonun,
malzemenin hacmi boyunca kademeli olarak degistigi bir malzeme cesididir. Metal IDY,
farkli konvansiyonel iiretim yontemleri ile iiretilebilmektedir fakat Eklemeli Imalat (EI) ko-
nusunda son zamanlarda elde edilen geligsmeler, karmagik sekillerin tiretilebilme ihtimali,
diigiik prototipleme maliyetleri, asgari kalip tiretimi, yiiksek hassasiyet ve iglemin yiiksek
tekrar edilebilme ozelliklerinden dolayi, farkl tiirlerde IDY lerin iiretilebilmesine olanak
saglamaktadir. Bu ¢alismada, EI ile iiretilen metal IDY ler konusunda son yillarda elde
edilen gelismelere odaklamlmistir. EI ile iiretilen metal IDY lerin detayli literatiir taramast
ve farkl endiistrilerde kullanimi bu ¢alismada anlatilacaktir.

ITkinci makalemiz Nisa Ozgakir, ve Hiiseyin Giinerhan’in “Cati Tipi Paket Klima Cihazi
icin Kondenser Tarafinda Evaporatif Sogutma Uygulamasi” adli ¢alismasidir. Bu ¢alis-
mada klasik ¢ati tipi klimalar ile kondenser tarafi evaporatif sogutmall ¢ati tipi klima-
larm performanslar ve enerji verimlilikleri karsilastirilmistir. Evaporatif sogutma yiiksek
verimli direkt buharlasmali sogutma pedi ile saglanmistir. Enerji verimliligini arttirmak
hedeflenmistiv. Caliyma, 50 kW’ lik sogutma kapasiteli bir klima cihazinin EUROVENT ve
tropik bolgede ¢calismast durumunda pedli ve pedsiz olmasi géz oniine alimip karsilastirila-
rak gergeklestirilmistir. Ped kullaniimasi durumunda, kondensere gelen sogutma havasinin
siwcakhigr diismiis, kompresor kii¢iilmiis ve ayni sogutma kapasitesi elde edilmistir. COP,
EER degerlerinde yaklasik %30 artis saglanmistir. Tropik bolge igin segilen cihazda ise
COP, EER degerindeki artis ¢ok daha biiyiik orandadr (%50). Calisma sonucunda ped
kullanilmasi ile kompresor, kondenserlerde kiiciilme ve enerji verimli ¢ati tipi klima cihaz-
larmin yapilabilecegi ortaya konmustur.

Ugiincii makalemiz, Necmi Diisiinceli 'nin “Cift Agli Hidrojellerin Basma Yiikii Altinda Ge-
rilme Gevsemesi Davranisi” adli ¢alismasidwr. Akrilamid (AAM) zayif mekanik ozellikleri
dolay1, biyodoku iskeleleri ve yumusak doku aktiiatérleri gibi biyomedikal uygulamalarda
istenilen ozellikleri sergileyememektedir. Bu nedenle Aljinat (ALG) kullanilarak c¢ift aga
sahip hidrojel seklinde kullaniimaktadir. Bu ¢alismada AAM-ALG hidrojelindeki kovalent
capraz baglayict (BIS) ve iyonik ¢apraz baglayict (CaCl2) miktarinin mekanik ozellikler
etkisini arastirmak tizere beg farkll hidrojel tiretilmistir. Silindirik basma numuneleri %20
gerinim seviyesine kadar yiiklenmis, daha sonra 300 saniye siire ile gevseme testi yapil-
mugti: Sonuglar iyonik ¢arpaz baglayici miktarimin mekanik ozelliklere etkisinin ¢ok giiglii
oldugunu gostermistiv. Kovalent ¢apraz baglayici miktarimin ise belli bir kritik seviyenin
tizerinde etkili oldugu gozlemlenmistir.

Dordiincii makalemiz Tugay Karagoz 'vin “TIG Kaynagi Yapilan Aliiminyum Bir Sac Par-



camin Carpilma Miktarinin Incelenmesi” adli makalesidir. Kaynakl: birlestirmeler sanayi
uygulamalarinda olduk¢a fazla uygulama alanlarina sahiptiv. Kaynak kullanilarak imal
edilen par¢alarda bir¢cok farkli kaynak yontemi kullanilmaktadir ve bu yontemlerin hep-
sinde ortak olarak ani bir 151 girdisi olmaktadur. Ani 1s1 girdisiyle beraber malzeme fark-
Ii gerilmelere maruz kalwr ve bu gerilmelerin giderilememesi sebebiyle malzemede bir
carpilma(distorsiyon) goriiliir. Bu ¢alismada TIG-Argon kaynak yontemiyle alin kaynag
yvapilan bir aliiminyum sac par¢ada degisen akim girdisi ile ¢arpilma arasindaki iligki in-
celenmigtir. Yaptlan uygulamalar sonucunda par¢alar tizerindeki ¢carpilma miktarlar: tespit
edilerek aym boyutlardaki par¢alar igin akim miktarina bagh olarak ¢arpilma miktarimin
degisimi incelenmistir.

Begsinci makalemiz ise Dawar Ali, Mehmet Fatih Kaya ve Levent Sendogdular’in “Giines
Enerjisi Depolama Malzemelerinin Bugiinii, Yarini ve Gelecegi” isimli makalesidir. Bu ¢a-
lismada, Fosil yakitlarin tiikenmeye baslamast ve bu yakitlarin yan iiriinleri olarak ortaya
¢ikan sera gazi salimmlari, bunun yani sira artan kiiresel enerji talebi ve ¢evresel endiseler,
giines, biyoyakit, hidrotermal enerji gibi yenilenebilir enerji kaynaklarimin potansiyelinin
daha da detayli arastiriimasina yol agmistir. Bunlar arasinda termal giines enerjisi sistem-
leri yenilenebilir enerji sistemleri i¢erisinde giines 1518ina kolay erisilebilir olmasi, elde
edilen verimlilik degerleri ve etkili bir enerji doniisiimii saglanmasi sebebiyle ¢ok yaygin
olarak tercih edilen sistemler haline gelmistir. Simdiye kadar farkli termal depolama bi-
cimleri, ozellikle termokimyasal depolama (TCS), artik 1sil depolama (LHS) ve hissedilir
151 depolamasi (SHS) ilgili kapsamli ¢alismalar yapimistir. Bunlarin yani sira literatiirde
de ana enerji depolama sistemleri olarak mekanik enerji depolama sistemlerine de odak-
lanan ¢aliymalar bulunmaktadir. Ek olarak, bataryalar gibi elektrokimyasal enerji depo-
lama sistemleri yiiksek enerji doniigiim verimleri sayesinde giderek daha fazla popiilerlik
kazanmaktadir. Cegitli giines depolama yontemleri icin yakin zamanda arastirilan malze-
meler, teorik sinirlara heniiz ulasilmadig icin giines enerjisi depolama malzemeleri konusu
arastirmacilar igin biiyiik bir potansiyel géstermektedir. Ancak bu ¢alismalarin ¢ogu halen
deneysel agamada olup bu degerlendirme ¢calismasinda giines enerjisi depolamast ile ilgili
malzeme temelli bu potansiyel ¢alismalara bir bakis agisi sunulmasi saglanmigtir.

Altinct makalemiz, Ali Kilig, Orhan Ersiirmeli, Bahattin Dabaniyasti ve Sadettin
Kapucu'nun “Yenilik¢i Uriin Tasariminda Fonksiyon Analizi ve Budama Yontemi” isimli
makalesidir. Sirketlerin pazarda rekabet edebilme yetenekleri, yenilik¢i iiriin gelistirme ka-
pasitelerine baghdw. Ancak, sirketlerin nasil yenilik¢i olabilecegi konusunda belirsizlikler
vardw. Son zamanlarda adindan siklikla bahsedilen yenilik¢i problem ¢bzme yontemleri, bu
sorunun cevabi olabilir. Bu ¢alismada, firmalarin yenilik¢i tiriin gelistirebilme yetenegine
katkida bulunacag diigiiniilen fonksiyon analizi ve budama yonteminden bahsedilecektir.
Fonksiyon analizi, bir tiriiniin bilesenlerinin arasindaki etkilesiminin gérsel olarak ifade
edilmesi ilkesine dayanwr. Bu gosterimde nesneler arasindaki iglev ve etkiler agik¢a ortaya
konur. Budama yéntemi ise fonksiyon modelindeki islevsel olmayan bir unsurun kaldirilma-
s1, degistirilmesi ya da orijinal sisteminin varyasyonlarmmin olusturulmasi iglemidir. Boy-
lelikle sistemin ya da tiriiniin ideal nihai sonuca erismesi i¢in sistemdeki ya da diger kay-
naklarm kullaniimaswni icerir. Bu analiz ve yontemin uygulanmasiyla mevcut bir tiriiniine



alternatif yenilik¢i tiriinler elde edilebilecegi gibi, mevcut iiriin bir patent ile korunuyorsa
da s6z konusu patentin kapsamini asmak da miimkiin olmaktadir. Bu ¢alismada, gercek bir
endiistriyel tirtin iizerinde fonksiyon analizi ve kirpma yapilarak inovatif bir tiriin elde etme
yontemlerinin uygulanabilirligi gosterilmistir.

Yedinci makalemiz, Elif Tekin, Serden Uyum, Bugra Karahan, Kadir Cihan Tekin ve
Ugur Malayoglu nun “Soguk Piiskiirtme Teknolojisi ve Uygulamalart” isimli makalesidir.
Soguk piiskiirtme, kati tozlarin yakinsak/iraksak tiirde bir nozul vasitasiyla altliga dogru
hizlandirlldig bir kati hal biriktirme islemidir. Kaplama birikimi piiskiirtiilen parcaciklar:
ergitmeden gergeklesir. Piiskiirtiilen parcaciklar yiiksek kinetik enerjiye sahip oldugu igin
carpma esnasinda althiga yapisw. Basarili bir yapisma saglamak igin toz parcaciklarn,
kendi malzeme ozelliklerine bagl olan kritik hiz degerini carpma esnasinda asmasi gerekli-
dir. Metaller, seramikler, kompozitler ve polimerler gibi farkli malzemeler soguk piiskiirtme
kullanilarak biriktirilebilir. Soguk piiskiirtme, yiizey kaplamas elde etmek igin yeni ve ge-
lecek vaat eden bir teknolojidir ve biriktirme icin termal enerji yerine kinetik enerji kullan-
digindan termal piiskiirtmeye gore ¢esitli teknolojik avantajlar sunar. Sonug olarak, kalinti
gerilmeler, oksidasyon ve istenmeyen kimyasal reaksiyonlar énlenebilir. Soguk piiskiirtme
teknolojisi endiistride bir¢ok uygulama alanmina sahiptir. Bir¢ok endiistride kullanilan bi-
lesenlerin korunmasi ve onarimi amaciyla gelistivilmistir. Son yillarda soguk piiskiirtme
islemi elektronik sistemlerin tamiri, eklemeli imalat, kaynak, sert lehimleme, yiizey koruma,
tbbi cihazlar ve tibbi malzemeler gibi uygulama alanlarinda kullanilmaktadwr. Bu ¢calisma,
soguk piiskiirtme igleminin tarihsel geligsimini, temel ilkelerini ve ozelliklerini, yapisma me-
kanizmasini ve endiistriyel uygulama alanlarint kisaca gozden gegirerek soguk piiskiirtme
islemini ozetlemektedir.

Sekizinci ve son makalemiz ise Tamer Sarag¢yakupoglu nun “Bir Gaz Tiirbin Motoru
Kompresor Palesininti6al4v Alasimindan Eklemeli Uretim Yontemi ile Imalati ve Boyut-
sal Dogrulamasi” isimli makalesidir. Bu ¢alismada, bir gaz tiirbin motoruna ait kompre-
sor palesinin, Ti6Al4V alagimindan Eklemeli Uretim (EU) yontemiyle iiretimi ve boyutsal
dogrulama él¢iimleri gerceklestivilmistir. Havacilik endiistrisinde yaygin kullanilan Direkt
Metal Lazer Sinterleme (DMLS) yontemi segilmistir. Imalattan sonra her bir palede 87 adet
olmak iizere toplam 174 yiizey él¢iimii gerceklestirilmistir. Olgiimlerde, kat modele oranla,
1 Nu’l palede ortalama +0,0944/-0,0809 mm arasinda, 2 Nu’li palede ortalama +0,1093/-
0,0978 mm degisim oldugu belirlenmigstir. Her iki paledeki geometrik degisimin birbiri ile
tutarli sonuglar verdigi gézlemlenmigtir. Sonug olarak, bir u¢ar-par¢anin u¢aga takilmasi-
na yonelik ucusa elverislilik ¢calismalart konusuna girmeden, bir gaz tiirbin motoru komp-
resor palelerinin Ti6AI4V alagimindan EU yontemi ile iiretilebilecegi ortaya konulmustur.

Dergimize www.mmo.org.tr/muhendismakina ve https://dergipark.org.tr adresinden ulasa-
bilir; makale ve goriigleriniz ile destek olabilirsiniz.

Bir sonraki sayimizda bulusmak iizere...
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PRESENTATION

Dear Colleagues,

The first article published in this Issue is titled “Metal Additive Manufactured Functionally
Graded Structures” by Orhan Giilcan, Ugur Simgsek, Barig Kavas. Functionally graded
structure (FGS) is a type of material where microstructure, porosity or chemical composition
is gradually changing across the volume of the material so that multiple physical properties
not possible within the same part made by conventional material processing techniques
can be achieved. Metal FGSs can be produced with different conventional manufacturing
processes but recent advances in Additive Manufacturing (AM) enable the production of
different type of FGSs with the possibility of production of complex shapes, low cost for
prototyping, minimum tooling, high accuracy, and high repeatability. The present paper
focuses on the recent advances in metal AM of FGSs. A detailed review of research on metal
AM of FGSs and their usage in different industries will be presented in this paper.

The second articleis titled “Investigation of “Evaporative Pad” Application on the Condenser
Side of Rooftop Type Air Conditioner Devices” by Nisa Oz¢cakr, Hiiseyin Giinerhan. In this
study, performance, energy efficiencies of widely used conventional roof type packaged air
conditioners and condenser side evaporative cooling roof type packaged air conditioners are
compared. Evaporative cooling is provided by high efficient direct evaporative cooling pad.
The main purpose of this application is to increase energy efficiency. The study was carried
out for 50 kW cooling capacity unit considering working conditions of EUROVENT and
tropical region. Pad usage, the same cooling capacity is achieved while the condenser air
inlet temperature decreased and the compressor size reduced. COP, EER values increased by
approximately 30%. In tropic region, the increment in COP, EER is much larger (50%). As a
result, it is revealed that compressors and condensers can be downsized and energy efficient
roof type air conditioners can be built by using pads.

The third article is titled “Stress Relaxation Behavior of Double Network Hydrogels under
Compressive Loading” by Necmi Diigiinceli. Because of moderate stretchable properties of
acrylamide (AAM), it is used as double network hydrogel with alginates (AAL). We prepared
AAM-ALG hydrogels containing various amount of crosslinker (BIS) and concentration
of calcium chloride (CaCl2) solution. A series of uniaxial compression loading tests were
performed on five different AAM-ALG specimens. The specimens are loaded up to 20%
strain and hold at the same strain level for 300 seconds. Concentration of CaCl2 solution
dependency is clear, increasing molarity of CaCl2 yields an increase in the stress level. On
the other hand, effect of amount of BIS is not dominant on mechanical properties.

The fourth article is titled “Investigation of the Impact Amount of an Aluminum Sheet With TIG
Welding” by Tugay Karagoz. Welded joints have a wide range of applications in industrial
applications. Many different welding methods are used in parts manufactured using welding
and all of these methods have a sudden heat input in common. With the sudden heat input,
the material is subjected to different stresses and a distortion is seen in the material as these
stresses cannot be removed.



In this study, the relationship between distorted current input and distortion is investigated in
an aluminum sheet part welded by TIG-Argon welding method. As a result of the applications,
the amount of distortion on the parts was determined and the variation of the distortion
amount was examined for the parts with the same dimensions depending on the current
amount.

The fifth article is titled “Today, Tomorrow, and the Future of Energy Storage Materials
for Solar Energy” by Dawar Ali, Mehmet Fatih Kaya ve Levent Sendogdular. In this study,
increasing global energy demand and environmental concerns due to the emissions of
greenhouse gases as by-products of fossil fuel consumption have led to the exploration of
the potential of renewable energy sources such as solar, biofuel, hydrothermal energy etc.
Among these, solar thermal energy is becoming a highly desirable source of renewable energy
because of the widespread availability of solar radiations and the progress achieved in its
efficiency and effectiveness. Different forms of thermal storage especially thermochemical
storage (TCS), latent heat storage (LHS), and sensible heat storage (SHS) have been reported
so far. Likewise, there are studies in the literature which also focus on the main mechanical
energy storage systems. In addition, electrochemical energy storage devices like batteries
are increasingly gaining popularity due to their highly efficient energy conversion values.
Recently investigated materials for various solar storage forms show great potential as the
future storage materials since theoretical limits are not reached yet, however, they are still in
the experimental stage and this paper presents glimpse of those potential studies.

The sixth article is titled “Function Analysis and Trimming Method in Innovative Product
Design” by Ali Kili¢, Orhan Ersiirmeli, Bahattin Dabaniyasti and Sadettin Kapucu.
The ability of companies to compete in the market depends on their innovative product
development capabilities. However, there is uncertainty about how they can be innovative.
Innovative problem-solving methods, which are frequently mentioned recently, maybe the
answer to this question. In this study, function analysis and trimming will be mentioned
which will contribute to the ability of firms to develop innovative products. Functional
analysis is the visual representation of the interaction between the components of a product.
This representation clearly demonstrates the functions and effects between objects. Trimming
method is the process of removing, modifying a non-functional element, or creating
variations of the original system in the function model. This includes the use of existing or
other resources in the system to achieve the ideal final result of the system or product. By
applying the function analysis and trimming, it is possible to obtain alternative innovative
products to existing ones, but it is also possible to overcome the said patent even if the
present product is protected by a patent. In this study, to show the applicability of methods
to obtain a new innovative product by applying the function analysis and trimming on a real
industrial product has been applied.

The seventh article is titled “Cold Spray Technology and its Applications” by Elif Tekin,
Serden Uyum, Bugra Karahan, Kadir Cihan Tekin and Ugur Malayoglu. Cold spray
(CS) is a solid-state deposition process in which solid powders are accelerated towards the
substrate via a converging/diverging nozzle. Coating deposition occurs without melting the



sprayed particles. Spray particles adhere to the substrate on impact because of their high
kinetic energy. For successful bonding, powder particles have to exceed a critical velocity
on impact, which is dependent on the properties of the particular spray material. Different
materials such as metals, ceramics, composites and polymers can be deposited using CS. CS
is a novel and promising technology to obtain surface coating, offering several technological
advantages over thermal spray since it utilizes kinetic energy rather than thermal energy
for deposition. As a result, residual stresses, oxidation and undesired chemical reactions
can be avoided. Cold spray technology has many applications in the industry. It has been
developed for the protection and repair of components used in many industries. In recent
years, cold spray process has been used in application fields such as repair of electronic
systems, additive manufacturing, welding, brazing, surface protection, medical devices, and
medical materials. This study summarizes the cold spray process by briefly reviewing the
historical development, basic principles and features, adhesion mechanism and application
areas of the cold spray process.

The eighth and final article title “Manufacture and Dimensional Verification of a Gas
Turbine Engine Compressor Blade Produced via Additive Manufacturing Method using
Ti6 A4V by Tamer Saracyakupoglu. In this study, the production of a compressor blade
belonging to a gas turbine engine via Additive Manufacturing (AM) method using Ti6Al4V
alloy and dimensional verification measurements were performed. The Direct Metal Laser
Sintering (DMLS) method, which is widely used in the aviation industry was chosen. After
manufacturing, a total of 174 surface measurements were made, 87 on each blade. In the
measurement, it was determined that there is an average deviation of +0.0944/-0.0809 mm
in the Ist blade and +0.1093/-0.0978 mm in the 2nd blade compared to the 3D solid model.
It was observed that the geometric deviation of the two blades is consistent with each other.
As a result, it has been demonstrated, that compressor blades of a gas turbine engine can be
produced via AM method using Ti6Al4V without dealing with the airworthiness studies for
manufacturing the airborne part.

You can also view the journal on the web page www.mmo.org.tr/muhendismakina and
support us with your articles and comments.

Best regards until our next issue...
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