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SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizin bu sayisindaki ilk makale Serdar Murat Demirel’in “Yol Kaynakl
Titresimlerin Tagiman Uriin Uzerindeki Etkilerinin Canlandirilmast icin Bir Test Ekipmani Konsepti-
nin Gelistirilmesi” baslikli makalesidir. Endiistride, iiretilen iiriinlerin uygun sekilde ambalajlan-
mast ve taginmasi da en az iiretimi kadar 6nem tasimaktadir. Bu nedenle, karayolu tasimaciliginda
tiriinlerin tizerine en ¢ok etkiyen kuvvet olan titregsim kaynakl kuvvetlerin iirtin iizerindeki etkilerinin
bilinmesi iiriin ve ambalaj tasariminda énemli rol oynamaktadr: Bu amacla, siiriicii ve yolcu konforu
icin daha onceden yapilan ¢alismalarin aksine yol titregsimlerinden kaynaklanan kuvvetlerin tiriin
lizerindeki etkilerinin gézlemlenmesini saglayacak, isletmelerde konumlandirilabilir sabit bir test
ekipmani konsepti gelistirilmesi i¢in bu ¢alisma yapilmistir. z-ekseni (ver ¢ekimine paralel) dogrul-
tusundaki titresimleri olusturabilmek icin tamburlu sistem tercih edilmistir. Bununla beraber, matem-
atiksel olarak elde edilen fonksiyonlarin CAE metotlart ile dogrulamast yapilmistir.

Tkinci makalemiz, Ozgiir Balli min “Insansiz Hava Araclarinda Kullamlan Turbo Dizel Bir Havacilik
Motorunun Enerji, Ekserji ve Ekserjiekonomik Performansinin Degerlendirilmesi” adli ¢alismasidir.
Bu ¢alismada; enerji, ekserji ve eksergo-ekonomik analiz yontemleri kullamilarak insansiz hava
araglart igin kullanilan turbodizel bir havacilik motorunun performans dogrulamast yapimistir. Mo-
torun enerji verimi %43.158, ekserji verimi ise %40.655 olarak bulunmustur. Motorun yakit ener-
Jisi kayip orani %56.842 iken yakit ekserji kayip orant %59.345 olarak hesaplanmistir. Turbodizel
motorun ¢evresel etki faktorii 1.460, ekolojik etki faktorii 2.460, ekolojik objektif fonksiyon degeri
-227.173 MJ/h, ekserjetik stirdiivebilirlik indeksi 0.685 ve siirdiiriilebilir verimlilik faktorii ise 1.685
olarak elde edilmistir. Turbodizel motorun ekonomik ve eksergo-ekonomik analiz sonuglarina gore;
gii¢ tiretimi igin toplam maliyet akisi 47.035 $/h ve iiretilen giiciin 6zgiil ekserji maliyeti 0.095 $/
MJ olarak hesaplanmistir. Diger yandan motorun yakit maliyeti ile iiretim maliyeti arasindaki bagil
maliyet artisi %248.655, sistemin eksergo-ekonomik faktorii %16.346 olarak bulunmustur. Ayrica bu
calismada, turbodizel havacilik motoru ile piston-prop havacilik motorunun performans kriterleri de
karsilastirilmistir. Turbodizel motorun tiim performans parametrelerinin, piston-prop motorun para-
metrelerinden ¢ok daha iyi oldugu tespit edilmistir.

Uciincii makalemiz, Fatih Turan, Sezai Sen, Caner Tulgar ve Ziya Coban’in “Metal ve Alasimlar-
da Toplam Karbon (C) ve Toplam Kiikiirt (S) Tayini, Metot Validasyonu ve Olgiim Belirsizligi” adli
calismasidir. Ulkemiz, demir-celik endiistrisi basta olmak iizere, metal hammadde ve ug itiriinlerinin
tiretimi agisindan diinya piyasasinda biiyiik bir éneme sahiptir. Verimli ve yiiksek kaliteye sahip bir
tiretim stirecinin gerceklestirilebilmesi i¢in malzemenin, tiim iiretim siireci boyunca Karbon (C) ve
Kiikiirt (S) konsantrasyonlarinin siirekli izlenmesi gerekmektedir. Soz konusu iirtinlerin pazarlanmasi
asamasinda da, malzeme niteliklerinin uygunluk degerlendirme kuruluslar: tarafindan raporlanmasi
gerekmektedir. Bu asamada iiriinlerin kalite kontrol testlerinde, dlgiim sonuglarmmin dogrulugunun
arttirtlmast ve giivenilirliginin saglanmasi beklenmektedir. Bu amagla, uygunluk degerlendirme
kuruluslar tarafindan gergeklestirilen testlerde oncelikle uygulanan analiz metodunun dogrulan-
mast ve gegerli kilinmast saglanmalidir. Ancak bu konuda ilgili uluslararasi kilavuzlarda agiklanan
prosediirlerin disinda kalan farkli uygulamalarin oldugu gozlenmektedir. Bu ¢alismada, mevcut en iyi
tekniklere 6rnek olarak, metal ve alasimlarda toplam karbon (C) ve toplam kiikiirt (S) analizleri i¢in "
TS EN ISO/IEC 17025 Deney ve Kalibrasyon Laboratuvarlarimn Yeterliligi Icin Genel Gereklilikler
" standardinda ag¢iklanan prosediirler izlenerek yontem dogrulama ve belirsizlik tahmini ¢alismalar
yapilmigstir.



Dordiincii makalemiz, Gok¢e Mehmet Genger, Coskun Yolcu ve Fatih Kahraman’in “Tig Alin
Kaynakly Aliiminyum Birlestirmelerin Mikroyapt ve Mekanik Ozelliklerinin SKP ve T6 Isil Islemi
Yoluyla Kaynak Sonrasi Modifikasyonu Uzerine Bir Arastirma” adli makalesidir. Ergitme kaynag
ile birlestirme endiistrinin her alaminda yaygin olarak uygulanan imalat yontemlerindendir. Ozel-
likle yiiksek 1sil iletim ve genlesme katsayisina sahip, sivi halde hidrojen ¢oziiniirliigii yiiksek olan
ve ytizeyinde rijit oksit tabakasi bulunan aliiminyum alasimlarimin ergitme kaynagiyla imalatinda
iri tane olusumu, mekanik ozelliklerde diisiis vb. olumsuzluklar gerceklesebilmektedir. Bu nedenle
ergitme kaynakli birlestirmelerin omiirleri ve mukavemetleri agisindan kaynak sonrast islem ile kay-
nak bélgesinin i¢ yapi ve mekanik ozelliklerinin iyilestirilmesi ¢ogu uygulama icin énemli rol oyna-
maktadir. Calismamizda, tungsten inert gaz (TIG) kaynag ile birlestirilen AA6082-T6 plakalarin
kaynak bélgesi ozelliklerine kaynak sonrasi islem olarak uygulanan siirtiinme karigtirma prosesi
(SKP) ve T6 1s1l isleminin etkileri arastirilmistir. SKP ve T6 151l isleminin mekanik ézelliklere ve i¢
yapiya etkileri ¢ekme testi, mikrosertlik testi ve mikroyapt incelemeleri ile arastirilmistir. SKP ile
kaynak dolgusunun iglem géoren bolgesindeki (karistirma bolgesi) dendritik tanelerin par¢alanarak
ince taneli i¢ yapimin elde edildigi tespit edilmistir. Bununla birlikte, SKP 'nin malzemede olusturdugu
is1l girdi ile 1sidan etkilenen bolgenin (IEB) genislemesine ve sertligin daha genis bélgede diismesine
sebep oldugu gozlemlenmistir. Kaynak sonrast uygulanan T6 1s1l iglemi ile kaynakli birlestirmenin
mekanik ozelliklerin arttirildigr ancak toklugunun azaldigi gozlemlenmigtir.

Beginci makalemiz, Ceren Bilgili, Sibel Uygun ve Gizem Yilmaz’in “Gaz Alti Ark Kaynagi Prose-
sinde Kaynak Sirast ve Kaynak Penetrasyon Seviyesinin Uriin Omriine Etkileri” isimli makalesidir.
Gaz metal ark kaynagi, gaz alti kaynagimin alt tiirleri olan "metal inert gaz kaynagi" veya "metal aktif
gaz kaynagi"” olarak da adlandrilan yiiksek hizli, ekonomik bir islemdir. Bu yontem bir¢ok endiistride
farkl par¢a iiretimleri icin kullanmilmaktadir: Bu bildiride, ilgili siirecin otomotiv uygulamalarina ve
bu iiretim yonteminin parametrelerinin bir aracin aks bileseninin dayaniklilik performansi iizerinde-
ki etkisine odaklanildi. Dayanim performans seviyesi degisiklikleri; seri hayat imalat kosullarinda
tiretilen ve gercek hayat yol yiikii sartlarinda test edilen akslar iizerinde tespit edildi. Teorik hesap-
lamalar ve fiziksel testlerden sonra, kaynak isleminin her parametresi igin olgiilen her iyilestirme
belgelendi. Tiim bu veriler detayli bir sekilde analiz edildi ve bu parametrelerin aks omrii iizerinde
ongoriilen etkileri, seri 6miir kullanim kosulu beklentilerine gére degerlendirildi.

Altinct ve son makalemiz Géksel Saragoglu 'nun “Bir Sivi Amonyak Depolama Tankinin Elasto-Plas-
tik Deformasyonu” isimli makalesidir. Bu calisma, bir kimyasal giibre fabrikasinda kullanilan
10.000 ton kapasiteli ¢ift cidarli sivi amonyak depolama tankinin i¢ taban sacinin elasto-plastik de-
formasyonunu sunmaktadir. Hammaddenin -33°C'de stoklandigr tankin taban sacinda karsilagilan
problemin, tankin bir onceki i¢c bakim sonrast hizly sogumaya maruz birakilmasindan kaynaklandig
tespit edilmistir. Taban sacindan kesilen numune iizerinde yapilan mekanik testler, plastik defor-
masyonun %1,94 oraminda gergeklestigini ancak toklugun degisiklik gerektirmeyen bir seviyede
oldugunu géstermistir. Bu nedenle ilgili standart API-620'mn belirttigi 1°C/saat 1sitma ve sogutma
kuralina uyularak mevcut taban sacinin kullanimina devam edilebilecegi ongoriilmiistiir.

Dergimize www.mmo.org.tr/muhendismakina ve https://dergipark.org.tr adresinden ulasabilir;
makale ve goriisleriniz ile destek olabilirsiniz.

Bir sonraki sayimizda bulugmak iizere...

TMMOB Makina Miihendisleri Odast
Yonetim Kurulu



PRESENTATION

Dear Colleagues,

Thefirst article published in our journal Engineer and Machinery is the article titled “Development of A
Test Equipment Concept For Reviewing The Effects of Road Generated Vibrations on the Transported
Product” by Serdar Murat Demirel. In the industry, proper packaging and transportation of the
products is at least as important as its production. Therefore, knowing the effects of vibration-induced
forces on the product, which is the most effective force on the products in road transport, plays an
important role in product and packaging design. For this purpose, this study has been carried out
to develop a stationary test equipment concept that can be positioned in enterprises, which will
enable the effects of the forces arising from road vibrations to be observed on the product, contrary
to previous studies for driver and passenger comfort. In order to generate vibrations in the z-axis
(parallel to gravity) direction, a drum system is preferred. In addition, the mathematically obtained
functions were verified with CAE methods.

The our second article is titled “Energy, Exergy and Exergoeconomic Performance Assessments Of
A Turbo Diesel Aviation Engine Used On Unmanned Air Vehicles” by Ozgiir Balli. In this study, the
performance of a turbodiesel aviation engine used in unmanned aerial vehicles was evaluated using
energy, exergy, and exergoeconomic analyses methods. The engine s energy efficiency was 43.158%,
while its exergy efficiency was 40.655%. When the engine'’s fuel energy loss rate was 56.842%, the
fuel exergy loss rate was calculated to be 59.345 %. The environmental impact factor, ecological
impact factor, ecological objective function, exergetic sustainability index, and sustainable efficiency
factor of a turbodiesel engine were calculated to be 1.460, 2.460, -227.173 MJ/h, 0.685, and 1.685,
respectively. According to the results of the turbodiesel engine’s economic and exergo-economic
analyses, the total cost flow for power generation was calculated to be 47.035 $/h, and the specific
exergy cost of the generated power was calculated to be 0.095 $/MJ. The relative cost increasing
(relative cost difference) between the engines fuel cost and the production cost was found to be
248.655% and the systems exergoeconomic factor was found to be 16.346%. Furthermore, the
performance criteria of the turbodiesel aviation engine and the piston-prop aviation engine were
compared in this study. The turbodiesel engine’s performance parameters were determined to be
significantly better than those of the piston-prop engine.

The our third article is titled “Determination Of Total Carbon (C) and Total Sulfur (S) In Metals and
Alloys, Method Validation and Measurement Uncertainty” by Fatih Turan, Sezai Sen, Caner Tulgar,
Ziya Coban. Our country has a great importance in the world market in terms of the production of
metal raw materials and end products, especially in the iron and steel industry. In order to realize
an efficient and high quality production process, it is necessary to continuously monitor the Carbon
(C) and Sulfur (S) concentrations of the material throughout the entire production process. During
the marketing phase of the products in question, the material qualities must be reported by the
conformity assessment bodies. At this stage, it is expected to increase the accuracy and reliability of
the measurement results in the quality control tests of the products. For this purpose, the verification
and validation of the analysis method which were employed should be carried out by the conformity
assessment bodies. However, it is observed that there are different applications that fall outside the
procedures described in the relevant international guidelines. In this study as an example to the best
available techniques, method validation and uncertainty estimation studies were carried out for the
total carbon (C) and total sulfur (S) analyses in metals and alloys following the procedures described
in the standard of "General Requirements for the Competence of Test and Calibration Laboratories”.

The our fourth article is titled “A Survey on Post-Weld Modification of Microstructural and



Mechanical Properties of GTAWed Aluminum Butt Joints Through FSP and T6 Heat Treatment” by
Gokgee Mehmet Genger, Coskun Yolcu, Fatih Kahraman. Fusion welding is a commonly applied
manufacturing process in all fields of industry. Some imperfections (formation of coarse-grained
microstructure, decrease in mechanical property, etc.) can occur especially in the fusion welding-
based fabrication of aluminum alloys which have specific features, such as having high thermal
conductivity, expansion coefficient, high hydrogen solubility in the liquid state, and oxide layer on
the surface. Therefore, the enhancement of microstructure and mechanical properties in terms of the
lifespan and strength of the fusion-welded joints is crucial for most applications. In the study, the
effects of friction stir processing (FSP) and T6 heat treatment, applied as post-weld processing, on the
weld zone properties of the gas tungsten arc welded (GTAWed) AA6082 plates were investigated. The
effects of the post-weld processings (FSP and T6 heat treatment) on mechanical and microstructural
features were analyzed via microstructural examination and microhardness measurements and tensile
strength testing. It was observed that the dendritic microstructure in the processed region (stir zone)
of the weld bead was destroyed and fine-grained microstructure was formed via FSP. Additionally, the
findings showed that heat input occurred during FSP led to broaden of heat affected zone (HAZ) and
decrease the hardness in a wider region. It was also determined that the mechanical characteristics
of the GTAWed joint were increased but in contrast, the toughness was decreased through T6 post-
weld heat treatment.

The our fifth article is titled “Welding Order and Welding Penetration Levels’ Impact on Product
Life Cycle For GMAW” by Ceren Bilgili, Sibel Uygun, Gizem Yilmaz. Gas metal arc welding is
a high-speed, economical process that is also called as "metal inert gas welding" or "metal active
gas welding" which are sub-types of gas metal arc welding. This method is used for production of
different parts in many industries. In this paper, the focus will be on automotive applications of this
process and the impact of the parameters of this production method on the durability performance
of the axle component of a vehicle. Experiments have been conducted on the axles that have been
produced in serial life production conditions and have been investigated under real life road load
conditions to determine their performance levels. After theoretical calculations and physical tests,
each measured improvement had been documented for every parameter of the welding process. All
this data had been analyzed in detail and these parameters’ projected impacts on the axle life cycle
had been evaluated with respect to the serial life usage condition expectations.

The our sixth and final article is titled “Elasto-Plastic Deformation of a Liquid Ammonia Storage
Tank” by Géksel Saracoglu. This paper presents the elasto-plastic deformation of the inner bottom
plate of a 10,000 tonnes capacity double wall liquid ammonia storage tank used in a chemical
fertilizer plant. It has been determined that the problem encountered in the bottom plate of the tank
where the raw material is stocked at -33°C is caused by the rapid cooling of the tank after the internal
maintenance. Mechanical tests performed on the sample cut from the bottom plate showed that the
plastic deformation occurred at a rate of 1.94%, but the toughness was at a level that did not require
a change. Therefore, it is foreseen that the use of the bottom plate can be continued by complying with
the 1°C/hour heating and cooling rule in accordance with the relevant standard API-620.

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

Best regards until our next issue...

UCTEA CHAMBER OF MECHANICAL ENGINEERS
Board of Directors



