mmmmm
N

' I tmmob makina mihendisleri odasi

uctea chamber of mechanical engineers

www.mmo.org.tr/muhendismakina

Muhendis ve Makina

Engineer and Machinery

Cilt 62 Say1 705 Ekim-Aralik 2021

Volume 62 Number 705 October-December 2021



TMMOB MAKiINA MUHENDISLERI ODASI

Yerel Siireli Yayin, Ug Ayda Bir Yayimlanir
Local Periodical - Quarterly

Ekim-Aralik /October-December 2021
Cilt/ Vol: 62 Say1/No: 705

Yonetim Yeri / Head Office
Mesrutiyet Cad. No: 19/6 Kizilay - ANKARA
Tel: (+90 312) 425 21 41 Fax: (+90 312) 417 86 21
E-posta: yayin@mmo.org.tr  www.mmo.org.tr

MMO Adina Sahibi
Publisher
Yunus YENER

Sorumlu Yazi isleri Miidiirii
Executive Editor
Yunus YENER

Yayin Sekreteri
Editorial Secretary
Ceren YILMAZ ARAS

Editor / Editorial in Chief
Prof. Dr. Harun Kemal OZTURK

Editor Yardimcilar: / Associate Editors
Prof. Dr. L. Berrin ERBAY - Eskisehir Osmangazi Universitesi / Eskisehir Osmangazi University
Prof. Dr. Miifit GULGEC - Cankaya Universitesi / Cankaya University

Yaym Damisma Kurulu / Editorial Advisory Board
Prof. Dr. C. Erdem IMRAK - Istanbul Teknik Universitesi / Istanbul Technical University, Istanbul
Prof. Dr. Erding KALUC - Kocaeli Universitesi / Kocaeli University, Izmit
Prof. Dr. Ali GUNGOR - Ege Universitesi / Ege University, Izmir
Prof. Dr. Hikmet RENDE - Akdeniz Universitesi / Akdeniz University, Antalya
Prof. Dr. Ali PINARBASI - Yildiz Teknik Univeristesi/ Yildiz Technical University, Antalya
Prof. Dr. Sedat BAYSEC - Gaziantep Universitesi / Gaziantep University, Gaziantep
Prof. Dr. E. [lhan KONUKSEVEN - Orta Dogu Teknik Universitesi / Middle East Technical University, Ankara
Prof. Dr. Erol KILICKAP - Dicle Universitesi / Dicle University, Diyarbakir
Prof. Dr. Mustafa YURDAKUL - Gazi Universitesi / Gazi University, Ankara
Prof. Dr. Atilla BIYIKOGLU - Gazi Universitesi / Gazi University, Ankara
Prof. Dr. Miroslaw BONEK - Silesian University of Technology, Poland
Prof. Dr. Burhan CUHADAROGLU - Karadeniz Teknik Universitesi / Karadeniz Technical University, Trabzon
Prof. Dr. Leszek A. DOBRZANSKI - Silesian University of Technology, Poland
Prof. Dr. O. Altan DOMBAYCI - Pamukkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Halim GURGENCI - Queensland Universitesi / The University of Queensland, Australia
Prof. Dr. Hyung-Man Kim - Power System and Sustainable Energy Laboratory (PSSEL), South Korea
Prof. Dr. Basim AL-NAJJAR - Linnaeus University, Sweden
Prof. Dr. Baris OZERDEM - Izmir Ekonomi Universitesi/ Izmir University of Economics, Izmir
Prof. Dr. Melih Cemal KUSHAN - ESOGU / Eskisehir Osmangazi University, Eskigehir
Dog. Dr. Tung APATAY - Gazi Universitesi / Gazi University, Ankara
Dog. Dr. Yigit TASCIOGLU - TED Universitesi / TED University, Ankara
Dr. Ogr. Uye. Nurdan BILGIN - Ondokuz Mayis Universitesi / Ondokuz Mayis University, Samsun
Dr. Ogr. Uye. Kutluk Bilge ARIKAN - TED Universitesi / TED University, Ankara
Dr. Varlik OZERCIYES - 4IRBUS, UK



Yayin Kurulu / Editorial Board
Prof. Dr. Metin AKKOK - Orta Dogu Teknik Universitesi / Middle East Technical University, Ankara
Prof. Dr. Miifit GULGEC - Cankaya Universitesi / Cankaya University, Ankara
Prof. Dr. L. Berrin ERBAY - Eskisehir Osmangazi Universitesi / Eskisehir Osmangazi University, Eskisehir
Prof. Dr. Cemal MERAN - Pamulkkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Harun Kemal OZTURK - Pamukkale Universitesi / Pamukkale University, Denizli
Prof. Dr. Semiha OZTUNA - Trakya Universitesi / Trakya University, Edirne
Dr. Ogr. Uye. Gurbet ORCEN - Dicle Universitesi / Dicle University, Diyarbakir

Kapak ve Sayfa Tasarim
Cover and Page Design
Muazzez POLAT

Teknik Sorumlu
Technical Manager
Mehmet AYDIN

Baski
Printed by
Ankamat Matbaacilik Sanayi Ltd. Sti.
30. Cadde 538. Sokak No: 60 ivedik Organize Sanayi - Ankara
Tel: (+90 312) 394 54 94
Basim Tarihi: 25 Eyliil 2021
Baski Sayist: 1.000



Arastirma/Research

Arastirma/Research

Arastirma/Research

Arastirma/Research Arastirma/Research

Arastirma/Research

Muhendis ve Makina

Engineer and Machinery

Cilt 62 Say1 705 Ekim-Aralik 2021
Volume 62 Number 705 October-December 2021

ICINDEKILER/CONTENTS

Advisor Programiyla Hibrit Elektrikli Tasitlarda Batarya Analizi
Battery Analysis in Hybrid Electric Vehicles With ADVISOR Program
Sule KUSDOGAN, Biisra OZEN

Santrifiij Pompa Tasariminda Sayisal Yontemlerin (HAD/CFD) Kullanimi
The Usage of Numerical Methods (HAD/CFD) in The Design of Centrifugal Pumps
Ismail OVALI, Oner ATALAY, Ege YILMAZ

Sandvi¢ Kompozit ve Metal Plakalar ile Olusturulan Tek Bindirmeli Yapistirma
Baglantilarinin Mekanik Ozelliklerinin Deneysel ve Niimerik

Yaklasim ile Belirlenmesi

Determination of Mechanical Properties of Single Lap Joints Having Sandwich
Composite and Metal Adherend by Experimental and Numerical Approach

Engin ERBAYRAK

Siirtiinme Karistirma Prosesi ile Elde Edilen Yiizey Metal Matrisli
Kompozitlerin Mekanik Ozelliklerini Gelistiren Coklu Mekanizmalar
Multiple Mechanisms Improving The Mechanical Properties Of Surface Metal
Matrix Composites Obtained By Friction Stir Processing

Gok¢e Mehmet GENCER

Farkli Sagak Tiplerine Sahip Yar1 Kiiresel Catilar Uzerinde Basing

Dagilimlarinin Incelenmesi

Investigation of Pressure Distributions on Hemispherical Roofs With Different Eave Types
Tekmile COREBAL, Aleyna AGIRMAN KALCA, Yiicel 0ZMEN

PModeling Study and Performance Investigation of a Thermoelectric Refrigerator
Termoelektrik Sogutucunun Modelleme Calismast ve Performans Incelemesi
Haydar KEPEKC]I, Ergin KOSA, Ciineyt EZGI

637

654

665

681

702

715



Arastirma/Research

Derleme/Review

Arastirma/Research

Arastirma/Research

Arastirma/Research

Arastirma/Research

Arastirma/Research

Biyokomiir-Soma Komiir Karisimlariin Oksiyanma Kosullarinda

Birlikte Yakilmasinin Deneysel Incelenmesi ve Emisyonlar Uzerindeki Etkileri
Experimental Investigation of Co-combustion of Biocoal with Soma Lignite in

Air and The Oxygen-enriched Air Atmospheres and Its Effects on Emissions

Babak KEiVANI, Hayati OLGUN, Aysel T. ATIMTAY

Demiryolu Tasitlarinda Kullanilan Fren Disklerinin Is1 ve Malzeme Yoniinden
Degerlendirilmesi

Assessment of Brake Discs Used Railway Vehicles in terms of Heat and Material
Beytullah BASEGMEZ

SiCP/A356 Kompozitinin Asinma Direncine Ultrasonik Dovme

Isleminin ve Yaglandirma Sertlesmesinin Etkilerinin Kargilagtirilmast
Comparison Of The Effects Of Ultrasonic Impact Treatment and Age

Hardening On Wear Resistance Of SiCp/A356 Composite

Gokge Mehmet GENCER, Coskun YOLCU, Fatih KAHRAMAN, Melih BELEVI

Kisith Miihendislik Problemlerinin Karsilastirmali Agirlik ve Maliyet
Optimizasyonu

Comparative Weight and Cost Optimization of Constrained Engineering Problems
Aybike OZYUKSEL CIFTCIOGLU

Yangin Séndiirme I¢in Alternatif Bir Tasarim: Akilli Yangin Sondiirme Bombasi
An Alternative Design for Fire Extinguishing: Smart Fire Extinguishing Bomb
Murat TOPTAS, Mehmet YILMAZ

Helikopterlerde Kullanilan Bir Piston-Prop Motorun Enerji, Ekserji,
Termoekolojik, Siirdiiriilebilirlik, Termoekonomik ve Eksergoekonomik
Performans Analizleri

Energy, Exergy, Thermoecological, Sustainability, Thermoeconomic and Exergoeconomic
Performance Analyses of A Piston-Prop Engine Used in Helicopters

Halil Yalgin AKDENIZ

Effect of Humidity and Temperature on Composite Plates With Different
Fiber Orientations

Farkl: Fiber Dizilimlerine Sahip Kompozit Levhalar Uzerinde Nem ve Sicaklik Etkisi
Gurbet ORCEN, Engin KOYUN

731

750

768

784

806

830

845



TMMOB Makina Miihendisleri Odast Yaymn Organi olan Miihendis ve Makina dergisi TMMOB Makina
Miihendisleri Odast iiyelerine iicretsiz olarak gonderilir. 1957 yilindan beri yayimlanan dergimiz, hakemli bir
dergidir. Dergimizle ilgili detayl bilgi almak i¢in www.mmo.org.tr genel ag adresinden yararlanabilirsiniz.
Telefon, faks veya e-posta araciligiyla da bize ulasabilirsiniz.

EBSCO

PUBLISHTING

Dergimizin yer aldig1 veritabanlari

INDEX @ COPERNICUS “DL

EDGE

DergiPark TDIZIN

Academic

Resource ~ .
Google Scholar __ndex__ £ WorldCat

ResearchBib

Sl

Euro

INFOBASE INDEX




SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizin bu sayisimdaki ilk makale Sule Kugdogan, Biisra Ozen’in “Advisor
Programiyla Hibrit Elektrikli Tasitlarda Batarya Analizi” baslikli makalesidir. Diinyada daha verimli,
stirdiiriilebilir ve yenilenebilir enerji kaynagi arayisi her gegen giin artmaktadir. Dogal olarak otomo-
bil endiistrisi yeniden elektrikli tasitlara yonelmistir. Elektrikli tasitlarin tekrardan iiretilmeye bagsla-
mast ve piyasada bu tasitlara talebin artmasi bilimsel ¢alismalar: beraberinde getirmistir. Elektrikli
tasitlardaki en 6nemli parametrelerden biri olan batarya sistemleri bu ¢alismalardan bir tanesidir. Bir
tasitta bataryann olusturulmasindan énce sistemsel olarak analizinin yapimasi maliyet ve giivenlik
agisindan ¢ok énemlidir. Bu ¢calismada hibrit elektrikli tasitlarda kullanilan batarya sitemlerinin AD-
VISOR programi araciligiyla analizi yapilmistir. Segilen farkl tiirde bataryalar seri ve paralel hibrit
elektrikli tasitlarda simiile edilerek ortaya ¢ikan sonuglar karsilastirilmistir: Elde edilen sonuglar
calisma igerisinde paylasilmistir.

Ikinci makalemiz, Ismail Oval, Oner Atalay, Ege Yilmaz i “Santrifiij Pompa Tasariminda Sayisal
Yontemlerin (HAD/CFD) Kullanimi” adli ¢alismasidir: Santrifiij pompalar miihendislik alaninda yay-
gn olarak kullanilan iiriinlerdir. Kullanmim alanlarina gore ¢ok farkli parametre icermektedir. Tasarim
asamasinda ise farkl debiler, basma yiikseklikleri icin bir¢ok dizayn parametresi olusturulmas: ge-
rekmektedir. Teknolojinin gelismesi ile birlikte bilgisayar destekli programlarin tasarim siirecinde
kullanmimi yayginlasmistir. Bu sayede hem zamandan tasarruf saglanmakta hem de maliyet azaltil-
maktadi. Hesaplamal Akiskanlar Dinamigi (HAD) veya yabanct dilden alistigimiz sekliyle CFD
analizleri pompa tasarmminda oldukca yavgin olarak kullamimaktadi. Uriin tasarimi yapildiktan ve
kati model olusturulduktan sonra analiz programlar: kullanilarak pompa igindeki sayisal analizler
yapulabilir. Burada deneysel metotlara gére en onemli olan avantaj ise parametrelerin sinirsiz sayida
degistirilebilir olmasidir. Istenilen degerler elde edilinceye kadar siire¢ devam ettirilebilir. Bilgisayar
yardimiyla elde edilen bilgiler 1s1ginda iiretim ve kullamm siire¢lerine gegilebilir. Bu ¢alismada drnek
bir santrifiij pompa ele alinarak sayisal analiz adimlar: sirasiyla agiklannigtir. Program iginde kul-
lanilan yontem ve kabuller genel literatiir bilgisine gore ele alinmistir. Uygulanacak yontemler sinirsiz
olup istenildigi takdirde farkl yollar ile ¢oziim aglari genisletilebilir.

Uciincii makalemiz, Engin Erbayrak’in “Sandvi¢ Kompozit ve Metal Plakalar ile Olusturulan Tek
Bindirmeli Yapistirma Baglantilarinin Mekanik Ozelliklerinin Deneysel ve Niimerik Yaklasim ile Be-
lirlenmesi” adli ¢alismasidir: Bu ¢alismada, farkli malzemeler kullanilarak olusturulan tek bindirmeli
yvapistirma baglantilarinin mekanik ozellikleri deneysel ve niimerik yaklasim ile belirlenmistir.  Tek
bindirmeli yapistirma baglantilarinda plaka malzemesi olarak ¢elik, aliiminyum ve aliiminyum sand-
vi¢ kompozit malzeme, yapistirici olarak ise Araldite 2015 epoksi yapistirici kullanilmistiv. Ayni malze-
meye sahip plakalar kullanilarak elde edilen yapistirma baglantilarinin yani sira, farkli malzemelere
sahip plakalardan olusan yapistirma baglantilart da bu ¢alisma kapsaminda incelenmigtir. Deneysel
yvaklasimda ¢ekme testleri 1 mm/dak ¢ekme hizinda gergeklestirilmistir. Deneysel yaklasim sonunda
her bir yapistirma baglantisinin gerilme-birim sekil degistirme grafikleri belirlenmistir. Ayrica, plaka
malzemesi olarak kullanilan aliiminyum sandvi¢ kompozit malzeme de yer alan polietilen polimeri-
nin XRD testi ile karakterizasyonu yapumistir. Niimerik yaklasimda, deneysel yaklasimda kullanilan
tek bindirmeli yapistirma baglanti geometrisi Ansys sonlu elamanlar programinda olusturulmustur.
Model olusturulurken yapistirici ile plakalar arasinda non-lineer kontak kurulmugs ve deney sartlarini
karsilayan sunir sartlart uygulanmistir. Bindirme baglantilarinin non-lineer modellenmesi, dogru sinir
kosullarimin uygulanmasi ve dogru temas tipinin segilmesi nedeniyle niimerik sonuglarin deneysel
sonuglarla benzer bir egilim gosterdigi goriilmiistiir.

Dordiincii makalemiz, Géok¢e Mehmet Genger’in “Siirtiinme Karistirma Prosesi ile Elde Edilen Yiizey
Metal Matrisli Kompozitlerin Mekanik Ozelliklerini Gelistiren Coklu Mekanizmalar” adli makalesidir.
Stirtiinme karistirma prosesi (SKP), stirtiinme karistirma kaynagi (SKK) yontemi esasl olup, metalik



malzemelerin zelliklerini iyilestirmek i¢in gelistirilmis bir kati hal yontemidir. Yontem ile sert ikincil
faz partikiillerin matris yapisina dagitilarak eklenebilme (yerlestirilebilme) imkani, yontemin sonra-
dan yiizey metal matrisli kompozit (YMMK) tiretiminde de yaygin sekilde kullaniimasini saglamistir:
Basit, ¢evreci ve diisiik maliyetli bir kati hal yontemi olmasu, yiizey kompoziti iiretiminde kullanilan
bircok s ve gaz hal yontemlerine gére daha én plana ¢ikmasini saglamistir: Siirtinme karistirma
prosesiyle yiizey metal matrisli kompozit elde ederken malzemenin mikroyapisinin ve mekanik ozel-
liklerinin gelistirilmesinde bir¢ok farklt mekanizma birlikte rol oynamaktadir. Matris yapisinda elde
edilen bu mukavemet arttirict mekanizmalar, yontemin islem goren malzemeye kazandirdigi kendine
has ozellikler ile kullanilan sert ikincil faz partikiillerin matris yapisina dagilmasiyla gelisen ozel-
liklerin melezlenmesi ile saglanmaktadir. Calismada SKP ile elde edilen YMMK ’lerin mekanik ozel-
liklerindeki gelismede sert ikincil faz partikiillerin, dinamik rekristalizasyonun, Zener sabitlemenin
(igneleme) ve Orowan mekanizmasinin etkileri incelenmigtir.

Besinci makalemiz, Tekmile Ciirebal, Aleyna Agirman Kalca, Yiicel Ozmen’in “Farkli Sagak Tipler-
ine Sahip Yar: Kiiresel Catilar Uzerinde Basing Dagilimlarinin Incelenmesi” isimli makalesidir. Bu
calismada, silindirik binalarin yar kiiresel geometrideki ¢atilart etrafindaki akis alanlari, normal ve
yelkiran sacak seklinde iki farkl sacak tipi i¢in deneysel ve sayisal olarak incelenmistir. Calismanin
deneysel kisminda, riizgar tiineline yerlestirilen bina modellerinin ¢ati yiizeylerinde ortalama basing
dagilimlart elde edilmis ve modeller etrafinda akis goriintiileme ¢alismalart gergeklestirilmigstir.
Sayisal kisumda ise, bina modelleri etrafindaki akis alanlart SST k- tiirbiilans modeli kullanilarak
hesaplanmistir. Sayisal ¢alismadan elde edilen basing dagilimlarinin deneysel ¢calismadan elde edilen
basing dagilimlariyla uyumlu oldugu ve sagak tipindeki degisimin, basing dagilimlarinda belirgin bir
degisime yol agmadigi goriilmiistiir.

Altinct makalemiz, Haydar Kepekg¢i, Ergin Kosa, Ciineyt Ezgi 'nin “Termoelektrik Sogutucunun Mod-
elleme Calismast ve Performans Incelemesi” isimli makalesidir. Termoelektrik sogutucular elektron-
ik, medikal ve gida endiistrisi uygulama alanlarmnda yaygin olarak kullamimaktadw: Iki farkl mal-
zemeden olugan kapali bir devreden sadece kiigiik bir akim gegirerek herhangi bir hareketli par¢a
kullanmadan da bir sogutma etkisi elde edilebilir. Bu etkiye Peltier etkisi, bu prensibe gore ¢alisan
sogutucuya ise termoelektrik sogutucu denir. Bu sistemler, biri soguk digeri sicak iki termal iletken
plaka arasina sikistirilmis birkag termoelektrik bacaktan olusurlar. Termoelektrik sogutucular, diisiik
performans katsayilart (COP) nedeniyle su anda buhar sikistirmali sogutma sistemleri ile rekabet
edememektedir. Ancak bazi uygulamalarda kiigiik boyutlari, sadeligi, sessizligi ve giivenilirligi ned-
eniyle tercih edilmiglerdir. Bu ¢alismada, maksimum sogutma giicii 50 W olan, 40mmx40mmx3.6mm
boyutlarinda bir termoelektrik sogutucu hesaplamali akiskanlar dinamigi programi kullanilarak mod-
ellenmigtir. Ayrica, bir termoelektrik sogutucunun performansi arastirilmistir: Yapilan hesaplamalarda
seramik plakalar arasindaki sicaklik farki ve elektrik akim hesaplar: yapilmistir. Ayrica simiilasyondan
elde edilen sonuglar deneysel verilerle karsilagtirilmistir. Analizlerden elde edilen veriler deneysel
sonuglarla karsilastirilmig ve birbiriyle uyumlu oldugu gériilmiistiiv. 25 °C ve 50 °C yiizey sicakliklar:
icin maksimum performans katsayilart sirasiyla 1.091 ve 1.445 olarak hesaplanmistir. Genel olarak,
aymi sicaklik farklar icin sicak yiizeylerin sicakhigi arttik¢a termoelektrik sogutucunun COP degeri
artmigtir.

Yedinci makalemiz, Babak Keivani, Hayati Olgun, Aysel T. Atimtay in " Biyokomiir-Soma Koémiir
Karisimlarimin Oksiyanma Kosullarinda Birlikte Yakalmasinin Deneysel Incelenmesi ve Emisyon-
lar Uzerindeki Etkileri” isimli makalesidir. Bu deneysel ¢alisma, kizilcam talasindan elde edilen
biyokémiiriin Soma linyit ile birlikte yakilmasint kapsamaktadir. Deneyler 30 kW termal kapasite-
li dolagimli akigkan yatakli yakma (DAY) sisteminde, havada ve oksijence zengin hava ortaminda
gergeklesmistir. Deneylerde akiskan yatagin igindeki yanma sicakligi 850 + 50 °C’de tutulmustur.
Farkly oranlarda linyit ve biyokémiir karisimlar: oksijence zengin ortamda yanma testleri yapilnuisgtir
Kizilgam talast igin 300 °C ve 30 dakika islem kosullarinin soma linyit ile biyokémiiriin akiskan yatak-
ta birlikte yakilmasi agisindan en uygun iiretim kosullart olacag goriisiine varilnmigtir. Linyitteki biy-
okomiir karisumin payr %50 ve kadar artirilnmigtir: Yakit karigimlarimin agirlikca %50 ye kadar ¢iktigi



ve sistemde biyokomiiriin etkin bir sekilde yakildi bulunmustur. Sonuglar kémiir ve biyokomiiriin birlik-
te yanmasi i¢in biyokomiiriin iyi bir katki yakiti olabilecegini gostermektedir. Ayrica oksijence zengin
ortaminda birlikte yakmanin SO>, CO ve N:O 'nun baca gazi emisyonlarini azaltmak i¢in bir segenek
oldugunu géstermistin. Havaya oksijen eklenmesi yanma verimini arttirmis ve CO emisyonlarin
azaltmistir. Biyokomiiriin i¢inde kiikiirt bulunmadigindan SO: emisyonlarint onemli 6l¢iide azaltmistir.
Bununla birlikte, NOx emisyonlari, yiiksek oksijen konsantrasyonlari ve yiiksek seviyelerde biyokomiir
ilavesi ile artmistir.

Sekizinci makalemiz, Beytullah Basegmez’in “Demiryolu Tasitlarinda Kullanilan Fren Disklerinin
Ist ve Malzeme Yoniinden Degerlendirilmesi” isimli makalesidir. Demiryolu tasiti frenleme sistem-
leri, emniyetli sekilde durdurma, yavaslatma ve uygun hizla hareketi saglar. Yaygin olarak siirtiinme
etkisiyle mekanik frenleme gergeklestirilir ve demiryolu tasitlart yiiksek hiza uygun tasarlandiginda
fren disklerinin kullanimu, tek giivenli secenektir. Fren diski boyutlart ve agirligi, sasi altindaki alan,
servis hizt gibi parametrelere géore cesitlilik gosterir. Farkli malzemeler kullanildiginda agwrlik yar:
yarya varacak kadar azaltilabilmektedir. Frenleme esnasinda mekanik enerji isiva doniigiiv. Cesitli
sekillerde ve boyutlarda tasarlanabilen sogutma kanatgiklar: arasindan akan hava, diskte konveksi-
yonla etkili sogutma saglar. Diskte yerel olarak asir isinan alanlar, fren diski malzemesinde yapisal
degisiklige, termal ¢atlak olusumuna ve diger hasarlara yol a¢ar. Bu hasarlar, kontrol edilmedigi ve
ilerledigi, derin ¢atlaklar haline doniistiigii takdirde zamanla disk kullanilamaz hale gelir. Demiryolu
tasiti fren diski imalinde yaygin ve geleneksel olarak dékme demir (lamelli, vermikiiler, kiiresel grafit-
i) kullamilr; ayrica yiiksek alasimli dékme demirler, dokme ve dévme ¢elik. Fren diski ¢eliklerinin
kirilma toklugunu artirmak ve asinma direnglerini yiikseltmek igin bilegene ¢esitli alagim elementleri
eklenebilir. Ayrica ozellikle aliiminyum ve seramik matrisli kompozit malzemelerin kullanimi da séz
konusudur, béylelikle istenilen ozelliklerde ve olduk¢a hafif tren fren diski tiretilebilir. Bu ¢alismada
fren disk yapist ve sogutma kanatgiklari, frenlemede 1s1 olusumu, transferi, sicaklik gradyanlart ve
sicak bélgelerde olusan sorunlar, termik ¢atlaklar, fren disklerinde kullanilan ve kullanilabilecek mal-
zemeler hakkinda bilgi verilmistir.

Dokuzuncu makalemiz, Gok¢e Mehmet Genger, Coskun Yolcu, Fatih Kahraman, Melih Belevi'nin
“SiCP/A356 Kompozitinin Asinma Direncine Ultrasonik Dévme Isleminin ve Yaslandirma Sertlesme-
sinin Etkilerinin Karsilastiriimast” isimli makalesidirv. Calismada, karistirmalr dokiim yontemiyle
iiretilmis agirlikca %10 SiC partikiil takviyeli aliiminyum matrisli kompozit plakalara 2 ve 5 saat
olmak iizere iki farkll yaslandirma siiresi kullamilarak T6 1sil islemi uygulanmistir. Buna ilaveten,
dokiim sonrasi elde edilen bir diger kompozit plakaya ise ultrasonik dévme ydntemi uygulanmigtir:
Matris malzemesi olarak A356 alasimi kullanilan kompozit plakalarin, uygulanan islemler sonrasinda
i¢ yapilarindaki ve sertlik degerlerindeki degisimler ve bulamag (¢camur) ortamindaki abrasif asinma
davramslart incelenmistir. Sonuglara gére, uygulanan isil islemin ve ultrasonik dovme yénteminin SiC
partikiil takviyeli A356 kompozitin bulamag ortamindaki abrasif asinma direncini arttirdiklart ancak
imalat sirasinda takviyeler nedeniyle mikro hatalarin olusmast halinde, seramik takviyelerin sagladigt
asmma direncini yine kendilerinin negatif etkileyebilecegi de gozlemlenmistir.

Onuncu makalemiz, Aybike Ozyiiksel Ciftcioglu nun “Kisith Miihendislik Problemlerinin Karsilastir-
mal Agurlik ve Maliyet Optimizasyonu” isimli makalesidir. Miihendislik alamindaki ger¢ek diinya
problemleri genellikle dogrusal olmayan veya kisitli tasarim problemleridir. Pek ¢ok nedenden dtiirii,
bir miihendis yalnizca uygun sekilde ¢alisan herhangi bir tasarimi degil, en iyi tasarimi elde etmek
ister. En iyi tasarimi belirleme stirecine optimizasyon denir. Optimizasyon ile mevcut kisitlayicilart
saglayarak belirli bir amag fonksiyonunu elde edecek sekilde problemin en iyi tasarimi belirlenir. Bu
calismada cesitli esitlik ve esitsizlik kisitlamalart olan ¢ekme/basing yayi, kaynakli kiris ve basingli kap
tasarimlart olmak iizere ii¢ ger¢ek diinya miihendislik tasarim problemi optimize edilmeye ¢aligilmis,
tasarim problemlerinin optimum degiskenleri belirlenmistir. Optimizasyon siirecinde sekiz farkli algo-
ritma kullanilmis, gercek miihendislik problemlerine ait en iyi tasarimlar olusturulmaya ¢alisilmistir.
Optimizasyon algoritmalari, meta-sezgisel algoritmalarin alt dallarindan olan evrimsel tabanli, siirii
tabanli, matematik tabanl ve fizik tabanl algoritmalardan secilmistiv. Bunlarin yani swra, algoritma-



larin sonuglart yakinsama egrileri ve kutu grafikler yardimiyla birbirleri ile kiyaslanmistir. Gri kurt
algoritmast her ii¢ problemde de en basarili performans gosteren algoritma olmustur. Bunun yani
swra, stirii tabanli, fizik tabanli ve matematik tabanli algoritmalar gercek miihendislik problemlerini
optimize etmede diger algoritmalardan daha iyi sonug vermistir.

On birinci makalemiz, Murat Toptas, Mehmet Yilmaz'in “Yangin Sondiirme Icin Alternatif Bir
Tasarim: Akilli Yangin Sondiirme Bombast” isimli makalesidir. Yanginlar basta ormanlar olmak iizere,
gaz ve petrol nakil hatlari, kimyasal madde ve miihimmat depolama alanlart gibi bir¢ok noktada or-
taya ¢rkabilmektedir. Bu durumlarla miicadelede giiniimiizde kullanmilmakta olan karadan ve havadan
yanginlarla miicadele ydontemleri ¢ogu durumda etkisiz kalmaktadir. Bu ¢alismada havadan yangin-
larla miicadele operasyonlarinda kullanilabilecek bir iiriiniin tasarimi énerilmistiv. Akilli Yangin
Sondiirme Bombast olarak adlandrilan bu tasarim yeni ve etkili bir tiriindiir. Bu iiriin NATO tiyesi
tilkelerin envanterlerinde bulunan bir harp mithimmat tiirii olan MK-82 (havadan yere genel mak-
sat bombasi) tip mithimmatin tasarimina benzer bir tasaruma sahiptiv. Havacilik ve yangin sondiirme
endiistrisine kazandirilmasit amaglanan akilli yangin sondiirme bombasinin mesken alanlar: digindaki
agik saha yanginlarinda etkin bir sekilde kullanilmasi beklenmektedir.

On ikinci makalemiz, Halil Yal¢in Akdeniz’in “Helikopterlerde Kullanilan Bir Piston-Prop Motorun
Enerji, Ekserji, Termoekolojik, Siirdiiriilebilirlik, Termoekonomik ve Eksergoekonomik Performans
Analizleri” isimli makalesidir. Bu ¢alismada, helikopterlerde kullanilan piston-prop motorlar igin en-
erji, ekserji, termoekolojik, stirdiiriilebilirlik, termoekonomik ve eksergoekonomik analizler agiklan-
mis ve 190 SHP giice sahip bir piston-prop motor iizerinde bu analizler uygulannustir. Ilk olarak
piston-prop motor bir termodinamik sistem olarak ele alinmis olup buna gére sistemin kontrol hacmi,
girig ve ¢ikig akislari, denge denklemleri ve olii hal kosullar: belirlenmistir. Elde edilen bulgulara
gore sistemin enerji verimi % 15.51 olarak bulunurken, ekserji verimi % 11 olarak hesaplanmuistir.
Sistemin entropi tivetimi, stirdiiriilebilirlik indeksi, termoekolojik performans katsayisi, termoekono-
mik parametre degeri, kayp ekserjisine bagl eksergoekonomik parametre degeri, yikim ekserjisine
bagli eksergoekonomik parametre degeri ve toplam eksergoekonomik parametre degeri sirasiyla 2,940
W/K, 1.124, 0.161, 2.20 W/TL, 1.29 W/TL, 2.50 W/TL ve 3.79 W/TL bulunmustur. Analizler sonucunda
sisteme giren yakitin olusturdugu enerjinin biiyiik 6l¢iide kayba ve yikima ugradigi gorilmiistiir. Elde
edilen analiz sonu¢larindan hareketle, motorun verim ve performansmin yiikseltilmesine ek olarak
sistemdeki kayiplarin ve tersinmezliklerin azaltilabilmesi agisindan, bu tipteki motorlarin sogutma
teknolojilerinin iyilestirilmesi ile buradaki kayiplarin azaltilmasi ve genel sistem performansinin op-
timize edilmesi onerilebilir

On iigiincii ve son makalemiz, Gurbet Orcen, Engin Koyun'un “Farkli Fiber Dizilimlerine Sahip
Kompozit Levhalar Uzerinde Nem ve Sicaklik Etkisi” isimli makalesidiv. Bu ¢calismada, farkli fiber
takviye agilarina ve farkly genisliklere sahip cam fiber takviyeli epoksi kompozit levhalar iizerinde
nem ve sicaklik etkisi deneysel olarak aragtirilmigtir. Bu amagla, fiber takviye agilart [0°]8 ve [45°/-
45°/0°/90°]s olan kompozit levhalar, 25 mm ve 30 mm ol¢iilerinde hazirlanarak 40 °C, 60 °C ve 80
°C sicak suyun igerisine, 15 giin, 30 giin ve 45 giin siire ile bekletilmistir. Siire bitiminde numunelerin
nem emilim oranlart ve dayamimlart elde edilmistir. Elde edilen verilerin kendi aralarinda ve kuru
numuneler ile karsilastiriimast yapilmistir. Ayrica Taramall Elektronik Mikroskop (SEM) yardimiyla
numunelerin morfolojileri goriintiilenerek, nem ve sicakligin hasar davranislart tizerindeki etkileri
incelenmistir. [45°/-45°/0°/90°]s fiber dizilimli numunelerin dayanmminmn, [0°]8 fiber dizilimli nu-
munelerden elde edilen dayanim degerlerinden daha diisiik oldugu tespit edilmistir. Bekleme siiresi
ve sicaklik derecesi arttigi zaman numunelerin matris/fiber yapisinda bozulmalarin meydana geldigi,
buna bagh olarak da dayanim degerlerinin diistiigii tespit edilmistir.

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

Bir sonraki sayimizda bulusmak iizere...
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PRESENTATION

Dear Colleagues,

The first article published in our journal Engineer and Machinery is the article titled “Battery
Analysis in Hybrid Electric Vehicles With ADVISOR Program” by Sule Kusdogan, Biisra Ozen. The
search for more efficient, sustainable and renewable energy sources in the world is increasing day
by day. Naturally, the automobile industry has turned to electric vehicles again. The fact that electric
vehicles started to be produced again and the demand for these vehicles in the market increased,
brought scientific studies together. Battery systems, one of the most important parameters in electric
vehicles, are one of these studies. It is very important in terms of cost and safety to analyze the battery
systematically before creating it in a vehicle. In this study, the battery systems used in hybrid electric
vehicles were analyzed using the ADVISOR program. The results obtained by simulating different
types of selected batteries in series and parallel hybrid electric vehicles were compared. The results
obtained were shared within the study.

The our second article is titled “The Usage of Numerical Methods (HAD/CFD) in The Design of
Centrifugal Pumps” by Ismail Ovali, Oner Atalay, Ege Yilmaz. Centrifugal pumps are widely used
products in engineering field. It contains many different parameters according to the usage areas. At
the design stage, many design parameters must be created for different flow rates and pump heads.
According to the development of technology, the use of computer aided programs in the design
process has become widespread. In this way, time is saved and cost is reduced. Computational Fluid
Dynamics (HAD) or CFD analysis, as we are used to in a foreign language, is quite widely used in
pump design. After product design and solid model generation, numerical analysis in the pump can
be performed using analysis programs. The most important advantage over experimental methods
is that the parameters can be changed in an unlimited number. The process can be continued until
the desired values are obtained. In the light of the information obtained with the help of a computer,
production and use processes can be switched. In this study, a sample centrifugal pump is considered
and the numerical analysis steps are explained respectively. The methods and admissions used in the
program are considered according to general literature knowledge. The methods to be applied are
unlimited and solution networks can be expanded by different ways if wanted.

The our third article is titled “Determination of Mechanical Properties of Single Lap Joints Having
Sandwich Composite and Metal Adherend by Experimental and Numerical Approach” by Engin
Erbayrak. In this study, the mechanical properties of single lap joints having different adherends were
determined by experimental and numerical approaches. Steel, aluminum, and aluminum sandwich
composite material were used as adherend, and Araldite 2015 epoxy adhesive was used as adhesive
in single lap joints. Alongside the single lap joints obtained by using similar adherends, different
adherends were also examined within the scope of this study. In the experimental approach, tensile
tests were carried out at a rate of 1 mm/min. At the end of the experimental approach, the stress-strain
plots of each single lap joint were determined. In addition, the characterization of the polyethylene
polymer, which is also included in the aluminum sandwich composite material used as the adherend
, was made in experimental approach by XRD test. In the numerical approach, the single lap joint
geometry used in the experimental approach was created in the Ansys finite element program. A
non-linear contact was established between the adhesive and the adherend, and boundary conditions
were applied that meet the experimental conditions. It was observed that the numerical results show
a similar tendency with the experimental results due to the non-linear modeling of the lap joints, the
application of the correct boundary conditions, and the selection of the correct contact type.

The our fourth article is titled “Multiple Mechanisms Improving The Mechanical Properties Of Surface
Metal Matrix Composites Obtained By Friction Stir Processing” by Gék¢e Mehmet Genger. Friction
stir processing (FSP), a technique based on the principles of friction stir welding (FSW), is a solid-
state method that was developed to enhance the properties of metallic materials. The possibility of the
addition of hard second phase particles to matrix structure by distributing, subsequently caused that



this method has also been used commonly in surface metal matrix composite (SMMC) manufacturing.
By means of the advantages of being a simple, environmentally friendly, and cost-effective solid-state
method, FSP has come into prominence more than various liquid and gas-phase methods that are used
to manufacture SMMCs. In the FSP method, multiple mechanisms take part together in enhancing
the microstructure and mechanical properties of the material during processing. These strengthening
mechanisms in matrix structure obtained by hybridizing the specific properties gained to processed
material by the FSP method and the enhanced properties by distributing the hard second phase
particles in the matrix material. In this study, the effects of hard second phase particles, dynamic
recrystallization (DRX), Zener pinning, and Orowan mechanism in the enhancement of mechanical
properties of the SMMCs manufactured by FSP were investigated.

The our fifih article is titled “Investigation of Pressure Distributions on Hemispherical Roofs With
Different Eave Types” by Tekmile Ciirebal, Aleyna Agwrman Kalca, Yiicel Ozmen. In this study,
the flow fields around cylindrical buildings with hemispherical roof geometry have been analyzed
experimentally and numerically for two different eaves types (normal and pitched eaves). In the
experimental part of the study, the mean pressure distributions on the roof surfaces of the building
models placed in the wind tunnel were obtained and flow visualization studies were carried out
around the models. In the numerical part, the flow fields around the building models were calculated
using the SST k-w turbulence model. It was observed that the pressure distributions obtained from the
numerical study were compatible with the pressure distributions obtained in the experimental study,
and the change in the eave type did not cause an important change in the pressure distributions.

The our sixth article is titled “Modeling Study and Performance Investigation of a Thermoelectric
Refrigerator” by Haydar Kepekci, Ergin Kosa, Ciineyt Ezgi. Thermoelectric refrigerators are widely
used in electronics, medical, and food industry application areas. A refrigeration effect can also be
achieved without using any moving parts by merely passing a small current through a closed circuit
made up of two dissimilar materials. This effect is called the Peltier effect, and a refrigerator that
works on this principle is called a thermoelectric refrigerator. They consist of several thermoelectric
legs sandwiched between two thermally conductive plates, one cold and one hot. Thermoelectric
refrigerators presently cannot compete with the vapor-compression refrigeration system because
of their low- coefficient of performance (COP). However, some applications have been preferred
because of their small size, simplicity, quietness, and reliability. In this study, a thermoelectric cooler
having a maximum cooling power of 50 W, having a dimension of 40mmx40mmx3.6 mm, is modeled
in multi-physics software. Also, the performance of a thermoelectric refrigerator is investigated. It
is computed the temperature difference between ceramics plates versus electric current and COP
for a temperature difference between ceramics plates. The simulation results are compared with
experimental data. The data obtained from the analyses have been compared with the experimental
results and found to agree with each other. For the surface temperatures of 25 oC and 50 oC, the
maximum coefficients of performance have been computed to be 1.091 and 1.445, respectively. In
general, as the temperature of hot surfaces has increased for the same temperature differences, the
COP of the thermoelectric cooler has increased.

The our seventh article is titled “Experimental Investigation of Co-combustion of Biocoal with Soma
Lignite in Air and The Oxygen-enriched Air Atmospheres and Its Effects on Emissions” by Babak
Keivani, Hayati Olgun, Aysel T. Atimtay. This experimental work includes the co-combustion of
Soma lignite with biochar obtained from red pine sawdust. The experiments were carried out in a
circulating fluidized bed combustion (DAY) system with a thermal capacity of 30 kW, in air and in an
oxygen-rich air atmosphere. In this study, the combustion temperature in the fluidized bed was kept at
850 + 50 °C. Combustion tests of Soma lignite and biochar mixtures at different rates were carried
out in an oxygen-rich medium. It was concluded that 300 °C and 30 minutes processing conditions
for red pine sawdust would be the most suitable production conditions for the co-combustion of soma
lignite and biochar in a fluidized. The share of biochar mixture in lignite has been increased up to
50%. by weight. It was found that the biochar was burned effectively when the mixture of biochar



was up to 50%. The obtained results emphasized that biochar can be a good additive fuel for co-
combustion of coal and biochar. It has also shown that co-combustion in an oxygen-rich atmosphere
is a choice to decrease stack emissions of SO>, CO and N-O. Addition of oxygen to air increased the
combustion efficiency and reduced CO emissions. Since biocoal does not have sulfur in it significantly
reduced SO: emissions. However, emissions of NOx increased with high oxygen concentrations and
high levels of biocoal addition.

The our eighth article is title “Assessment of Brake Discs Used Railway Vehicles in terms of Heat
and Material” by Beytullah Basegmez. Railway vehicle brake systems provides safely stopping,
slowing and its movement at the appropriate speed. Mechanical braking is commonly performed by
the effect of friction, and the use of brake discs is the only reliable option when railway vehicle is
designed for high speed. The dimensions and weight of the brake discs, the area under the chassis,
the service speed of the train, etc. varies as it is designed according to the parameters. The weight
can be reduced by up to half, when different materials are used. During braking, mechanical energy is
converted into heat. The air flowing between the ventilation vanes, which can be designed in various
shapes and sizes, provides effective convective cooling in the disc. Locally overheated areas cause
structural changes in the brake disc material, thermal crack formation and other damage. If these
damages are not controlled and progress and turn into deep cracks, the disc becomes unusable over
time. Lamellar, vermicular or spheroidal graphite cast iron is commonly and traditionally used in
the manufacture of railway vehicle brake discs. Also cast irons with special compositions, as well
as casting and forging steel. Various alloying elements can be added to the composition to increase
the fracture toughness and wear resistance of steels to be used as brake disc material. There is also
the use of composite materials especially aluminium or ceramic matrix composites thus, a train
brake disc desired property and very light can be produced. In this study, information is given about
brake disc structure and cooling vanes, heat generation and transfer in braking, heat gradients and
problems in hot regions, thermal cracks, materials used and can be used in brake discs.

The our ninth article is title “Comparison Of The Effects Of Ultrasonic Impact Treatment and Age
Hardening On Wear Resistance Of SiCp/A356 Composite” by Gok¢e Mehmet Genger, Coskun Yolcu,
Fatih Kahraman, Melih Belevi. In the study, 10 wt.% SiC reinforced aluminum matrix composite
plates fabricated by stir casting method were T6 heat treated by using two different artificial aging
times as 2 and 5 hours. Furthermore, post-casting ultrasonic impact treatment was applied to
the other obtained composite plate. The changes in the microstructures and hardness values and
slurry wear behaviors of the composite plates which A356 alloy was used as matrix material were
investigated. According to the results, the applied heat treatment and ultrasonic impact treatment
improved the slurry abrasive wear resistances of the SiC reinforced A356 composite. However,
during the composite fabrication process, in the condition of micro discontinuity formation due to the
reinforcements; it was observed that the wear resistance ensured by ceramic reinforcements can be
adversely affected again by reinforcements

The our tenth article is title “Comparative Weight and Cost Optimization of Constrained Engineering
Problems” by Aybike Ozyiiksel Ciftcioglu. Real-world problems in engineering are often nonlinear
or constrained design problems. For many reasons, an engineer wants to get the best design, not
Jjust any that works properly. The process of determining the best design is called optimization. With
optimization, the best design of the problem is determined to achieve a specific objective function by
providing the current constraints. In this study, three real-world engineering design problems are tried
to be optimized, namely tension/compression spring, welded beam, and pressure vessel designs with
various equalities and inequality constraints. In the optimization process, eight different algorithms
are used, the best designs are created, and the optimum variables of the problems are determined.
Optimization algorithms are selected from evolutionary-based, swarm-based, mathematics-based,
and physics-based algorithms, which are sub-branches of metaheuristic algorithms. In addition, the
results of the algorithms are compared with each other with the help of convergence curves and box
graphs. The grey wolf algorithm is the algorithm that showed the most successful performance in all



three problems. Besides, swarm-based, physics-based, and math-based algorithms performed better
than other algorithms in optimizing real engineering problems.

The our eleventh article is title “An Alternative Design for Fire Extinguishing: Smart Fire
Extinguishing Bomb” by Murat Toptas, Mehmet Yilmaz. Fires can occur at many points such as gas
and oil transmission lines, chemical substance and ammunition storage areas, especially in forests.
The land and aerial firefighting methods, which are used today in combating these situations, are
ineffective in most cases. In this study, the design of a product that can be used in aerial firefighting
operations is proposed. This design, called Smart Fire Extinguisher, is a new and effective product.
This product has a design similar to the MK-82 (air-to-ground general purpose grenade) type
ammunition, a war ammunition type found in the inventory of NATO member countries. It is expected
that the smart firefighting bomb, which is intended to be brought to the aviation and firefighting
industry, will be used effectively in open field fires outside of residential areas.

The our twelfth article is title “Energy, Exergy, Thermoecological, Sustainability, Thermoeconomic
and Exergoeconomic Performance Analyses of A Piston-Prop Engine Used in Helicopters” by Halil
Yal¢in Akdeniz. In this study, energy, exergy, thermoecological, sustainability, thermoeconomic
and exergoeconomic analyzes for piston-prop engines used in helicopters are explained and these
analyses are applied on a piston-prop engine with 190 SHP power. Firstly, the piston-prop engine is
considered as a thermodynamic system and accordingly the control volume, inlet and outlet flows,
balance equations and dead state conditions of the system are determined. According to the findings,
the energy efficiency of the system is found as 15.51%, while the exergy efficiency is calculated
as 11%. The system's entropy production, sustainability index, thermoecological performance
coefficient, thermoeconomic parameter value, exergoeconomic parameter value due to loss exergy,
exergoeconomic parameter value due to destruction exergy and total exergoeconomic parameter
value are found as 2,940 W/K, 1.124, 0.161, 2.20 W/TL, 1.29 W/TL, 2.50 W/TL ve 3.79 W/TL,
respectively. As a result of the analyses, it is noticed that the energy generated by the fuel entering
the system is largely lost and depleted. In view of the obtained results, in addition to increasing the
efficiency and performance of the engine, in order to reduce the losses and irreversibility in the
system, it can be recommended to improve the cooling technologies of this type of engines.

The our thirteenth and final article is title “Effect of Humidity and Temperature on Composite Plates
With Different Fiber Orientations”’ by Gurbet Orcen, Engin Koyun. In this study, the effect of humidity
and temperature on glass fiber reinforced epoxy composite plates with different fiber reinforcement
angles and different widths were experimentally investigated. For this purpose, composite plates
with fiber reinforcement angles of [0°]8 and [45°/-45°/0°/90°]s were prepared in 25 mm and 30
mm dimensions and kept in hot water at 40 °C, 60 °C and 80 °C for 15, 30 and 45 days. At the end
of the duration, the moisture absorption rates and strengths of the specimens were obtained. The
obtained data were compared among themselves and with that of dry specimens. In addition, the
morphologies of the specimens were visualized with the help of Scanning Electron Microscope
(SEM) and the effects of humidity and temperature on failure behavior were examined. It was
determined that the strength of the [45°/-45°/0°/90°]s fiber orientations specimens was lower
than the strength values obtained from the [0°]8 fiber orientations specimens. It has been
determined that when the waiting time and temperature increase, the matrix/fiber structure of
the specimens deteriorates and the strength values decrease accordingly

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



