mmmmm
N

' I tmmob makina mihendisleri odasi

uctea chamber of mechanical engineers

www.mmo.org.tr/muhendismakina

Muhendis ve Makina

Engineer and Machinery

Cilt 60 Say1 694 Ocak-Mart 2019

Volume 60 Number 694 January-March 2019



TMMOB MAKiINA MUHENDISLERI ODASI

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

Ocak-Mart/January-March 2019
Cilt/Vol: 60 Sayi/No: 694

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
Aylin Sila AYTEMIZ

Yayimn Kurulu
Editorial Board
Prof. Dr. Metin AKKOK - Orta Dogu Teknik Universitesi
Prof. Dr. Miifit GULGEC - Cankaya Universitesi
Prof. Dr. L. Berrin ERBAY - Osmangazi Universitesi
Prof. Dr. Cemal MERAN - Pamulkkale Universitesi
Prof. Dr. Harun Kemal OZTURK - Pamukkale Universitesi
Prof. Dr. Semiha OZTUNA - Trakya Universitesi
Prof. Dr. Nilay ALUFTEKIN - Cankaya Universitesi
Dog. Dr. Tolga TANER - Aksaray Universitesi
Dr. Ogr. Uye. Gurbet ORCEN - Dicle Universitesi

Yaym Damisma Kurulu
Editorial Advisory Board
Prof. Dr. C. Erdem IMRAK - Istanbul Teknik Universitesi
Prof. Dr. Erding KALUC - Kocaeli Universitesi
Prof. Dr. Ali GUNGOR - Ege Universitesi
Prof. Dr. Mehmet KOPAC - Biilent Ecevit Universitesi
Prof. Dr. Hikmet RENDE - Akdeniz Universitesi
Prof. Dr. Ali PINARBASI - Yildiz Teknik Universitesi
Prof. Dr. Sedat BAYSEC - Gaziantep Universitesi
Dog. Dr. E. ilhan KONUKSEVEN - Orta Dogu Teknik Universitesi
Dog. Dr. Erol KILICKAP - Dicle Universitesi
Dr. Ogr. Uye. Nurdan BILGIN - Ondokuz Mays Universitesi
Dr. Varlik OZERCIYES - 74/

Redaksiyon
Redaction
Dr. Umit KESKIN
Burak KAYAOGLU

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: (0312) 394 54 94
Basim Tarihi: 19 Mart 2019
Baski Sayist (tiraj): 1.500



Muhendis ve Makina

Engineer and Machinery

Cilt 60 Say1 694 Ocak-Mart 2019
Volume 60 Number 694 January-March 2019

ICINDEKILER/CONTENTS
Ucak Kablo Sisteminde Meydana Gelen Yaslanma ve Bozulmalarin Bakim Odakl

Degerlendirilmesi
A Maintenance-Oriented Assessment on Aging and Deterioration of Aircraft Cable System
Nasir CORUH, Faruk ARAS, Nezih KAYA, ibrahim CIGERCI

Uretimde Verimlilik Artis1 Saglamaya Yonelik Gaz Transferi Gerektirmeyen
Doner Tip Otomatik Valf Sokme Takma Makinas1 Tasarimi

Design Study of an Automatic Valf Disassembly Machine in Depressurisation Process for
Improving Production Efficiency

Barbaros CAM

Savas Ucag1 Koltugunun Durum Geri Beslemeli H_ Yar1 Aktif Kontrolii
State Feedback H_ Semi Active Control of Fighter Jet Seat
Rahmi GUCLU, Omer Faruk SANCAK

Kare Kesitli Mikrokanallarda Doymus Kaynamali Akis Karakteristiklerinin
Deneysel Incelenmesi

An Experimental Investigation of Saturated Flow Boiling Characteristics in
Square Microchannels

Burak MARKAL, Orhan AYDIN, Mete AVCI

Kavramsal Tasarim Asamalarinda Bakimin Yeri ve Onemi
The Place and Importance of Maintenance in Conceptual Design Stages
Tezcan SEKERCIOGLU

Metal ve Seramik Tozlarinin Patlayici Yardimiyla Sikistirilmasi:
Teknigin Uygulamalarina Genel Bir Bakis

Explosive Compaction of Metal and Ceramic Powders: a Review of the
Application of the Technique

Orhan GULCAN



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

Dergimiz

EBSCO DL  DergiPark

PUBLISHING EDGE

Veri tabaninda yer almaktadir




SUNUS

Degerli Meslektaslarimiz Merhaba,

Miihendis ve Makina dergimizde yer alan ilk makalemiz, Naswr Coruh, Faruk Aras, Nezih
Kaya ve Ibrahim Cigerci’'nin “Ucak Kablo Sisteminde Meydana Gelen Yaslanma ve Bo-
zulmalarim Bakim Odakli Degerlendirilmesi” baslikli ¢alismasidiv. Bu ¢alismada, kablo
demetlerindeki bozulma seviyesini belirleyen bakim odakl bir degerlendirme yapilmistir.
Tipik bir ugakta ¢ok sayida fonksiyonu yerine getiren yiizbinlerce kablo kullanilmaktadir.
Kablo sisteminde olugan titresim, nem, metal talaglari, dolayli hasar, kirlenme ve asuri si-
caklik gibi faktorler bozulmanin baslica nedenlerindendir. Bu ¢calismada, kablo sisteminde
ve demetlerinde olusan bozulmalar ve seviyeleri belirlenmis ve MIL-HDBK-525 kapsamin-
da, genel gorsel muayene, ayrintili inceleme ve bunlarin bir kombinasyonunu kapsayan
bolgesel incelemesine iliskin elde edilen analizlerin riskleri degerlendirilmigtir.

Tkinci makalemiz, Barbaros Cam’in ““Uretimde Verimlilik Artis1 Saglamaya Yonelik Gaz
Transferi Gerektirmeyen Doner Tip Otomatik Valf S6kme Takma Makinast Tasarimi” bag-
Ikl ¢alismasidir. Bu ¢alismada, tekli gaz aktarmasiz otomatik vana sokme takma makina-
smin verimsiz ¢alismasindan kaynaklanan yiiksek maliyetin azaltilmasi ve vanasi arizall
tiiplerin kagak kontrol havuzundan makinanin bulundugu yere kadar elle tasinmasi, vana
degistirilmesi isleminden sonra tekrar kagak kontrol havuzuna veya konveyor bandina ta-
smmasidan dolayr olusan is¢ilik maliyetlerinin azaltilmasi hedeflenmistir. Su an sektérde
el yordamiyla vana sokme takma yontemi yogun bir sekilde kullaniimaktadir. Bu yéntem,
tiiplerin arizali vanalarimin tiiplerin gazi aktarildiktan sonra manuel olarak ézel yapilmig
anahtar yardumiyla degistivilmesi islemidir. Bu yontem sektérde vana sokme takma isle-
minin yapildigi en yiiksek maliyetli islemdir. Bu ¢alismanin amaci, gaz aktarma ve tagsima
islemi yapimadan kacak kontrol havuzu baglantili doner tip otomatik gaz aktarmasiz vana
sokme takma makinasi tasarimini gergeklestirerek verimliligi artirmak ve islemlerin mali-
yetini diisiirmektir.

Ugiincii makalemiz, Rahmi Giiclii ve Omer Faruk Sancak’in “Savas Ucag1 Koltugunun
Durum Geri Beslemeli H_Yar: Aktif Kontrolii” baslikli ¢alismasidir. Bu ¢calismada savas
ucag koltuklarimin yart aktif titresim azaltma problemi icin Dogrusal Matris Esitsizlikleri
tabanlt durum geri beslemeli H  kontrolcii tasarlanmast gergeklestirilmistir. U¢agin pistte-
ki taksi hareketi esnasinda yoldan gelen uyarilarin sebep oldugu, on serbestlik dereceli yari
aktif koltuklara sahip tam u¢agin matematiksel modelinin koltuk titresimlerinin kontrolii ve
analizi yapumistir. Bu amagla, yari aktif koltuklar olarak pasif soniimleyici yerine Manye-
to-Reolojik (MR) séniimleyici kullanilmistir.

Dordiincii makalemiz, Burak Markal, Orhan Aydin ve Mete Avci'nin “Kare Kesitli
Mikrokanallarda Doymus Kaynamali Akis Karakteristiklerinin Deneysel Incelenmesi” bas-
likli ¢alismasidwr. Bu ¢alismada, her biri 200 um x 200 um kanal kesitine (genislik x yiik-
seklik) sahip yirmi dokuz paralel mikrokanaldan olusan silikon 1s1 alicida, deiyonize suyun
doymus kaynamali akis karakteristikleri deneysel olarak incelenmistir. Bu kapsamda, 1s1



akast ve kiitle akisinin iki faz 1s1 transfer katsayisi ve toplam basing diisiimii iizerindeki etki-
leri incelenmistir. Fiziksel mekanizma, ol¢iimlerle eszamanly alinan yiiksek hizli akis gériin-
tilleri yardimuyla irdelenmigstir. Calisma sonucunda, iki faz 1s1 transfer katsayisinin artan is1
akist ve kuruluk derecesi ile azaldig, artan kiitle akisi ile arttigi; toplam basing diisiimiiniin
ise, genel karakter olarak, artan is1 akisi ve ¢ikis kuruluk derecesi ile arttigi ve artan kiitle
akst ile azaldig belivlenmistir. Ayrica, akis goriintiileme ¢alismalarinda, mikrokanallarda
kaynamalr akis olaymmin sanki-periyodik karakterde oldugu gézlemlenmistir.

Besinci makalemiz, Tezcan Sekercioglu nun “Kavramsal Tasarim Asamalarinda Bakimin
Yeri ve Onemi” bashikli ¢calismasidr: Bu ¢calismada, makinalar, alet ve cihazlar, kullanim
esnasinda asinma, korozyon, yorulma, sicaklik, yaslanma gibi ¢ok farkl etkilere maruz kal-
maktadir. Bu etkiler sonucunda, teknik sistem tasarim asamasinda belirlenen fonksiyonu
ya tamamen veya kismen yerine getiremez hale gelmektedir. Bakim, ¢alisma anminda fonk-
siyonun tam olarak yerine getirilmesi agisindan biiyiik 6nem tasw. Tasarim asamalarinda
ozellikle montaj, demontaj ve basit bakim icin gerekli olan konstriiktif tedbirler alinmal ve
tasarima son sekil verilmelidir.

Altinct makalemiz ise Orhan Giilcan’in “Metal ve Seramik Tozlarimin Patlayici Yardimiy-
la Stkistirilmasi: Teknigin Uygulamalarina Genel Bir Bakis” basliklt calismasidir. Metal
ve seramik tozlarimin patlayici yardimiyla sikistirilmast teknigi, patlayicinin patlatilimasi
neticesinde, birka¢ mikrosaniye icinde olusan yiiksek sok dalgasi basincinin, tozlarin sikis-
tirtlmasinda kullanilmasi esasina dayanwr. Patlayict yardimiyla sikistirma teknigi, ozellikle
tungsten (W) gibi malzemeler icin, bazi fiziksel ve mekanik ozelliklerin iyilestirilmesinde
kullanilabilecek tek yontemdir. Bu ¢alismada, patlayict yardimiyla sikistirma yontemi hak-
kinda detayl bilgiler verilecek olup, literatiirde yapilan ¢caliymalar incelenecektir.

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

Bir sonraki sayimizda bulusmak tizere...

TMMOB Makina Miihendisleri Odast
Yonetim Kurulu



PRESENTATION

Esteemed Colleagues,

The first article published in our journal Engineer and Machinery is the article titled
“A Maintenance-Oriented Assessment on Aging and Deterioration of Aircraft Cable
System” by Naswr Coruh, Faruk Aras, Nezih Kaya and Ibrahim Cigerci. In this study, a
maintenance-focused assessment was conducted to determine the level of deterioration of
the wire bundles/harness. In a typical aircraft, hundreds of thousands of cables are used to
Sfulfill many functions. Factors, such as vibration, moisture, metal chips, indirect damage,
contamination and excessive temperature, occurring in the cable system are the main causes
of the degradation. In this study, the deteriorations of the cable system and the cable bundles
were determined and in the scope of the MIL-HDBK-525 on the cable system, the risks of
the analysis obtained in associated with general visual inspection, detailed inspection and
zonal inspection which covers a combination of GVI and DET were evaluated.

The second article is titled “Design Study of an Automatic Valf Disassembly Machine in
Depressurisation Process for Improving Production Efficiency” by Barbaros Cam. In this
study, it is aimed to reduce the expenditure of the inefficient performance of automatic
mono non-switched gas fitting and removal machine and also to reduce the labour costs
of manually taking the tubes whose valves are faulty from the leakage control pool to the
place where the machine is and retaking it to the leakage control pool or to the conveyor
band after the replacement of the valve. At present, the method of fitting and removing
valves by the rule of thumb is commonly applied in the sector. This method is replacing the
valves of faulty tubes after manual removing of their gases by using a special designed key
through the rule of thumb. This method has the highest cost for the process of fitting and
removing valves. The aim of this study is to increase the efficiency and reducing the cost of
the processes by manufacturing the leakage control pool connected Roller Type Automatic
Non-switched Gas Fitting and Removal Machine without gas transference and conveyance.

The third article is titled “State Feedback H, Semi Active Control of Fighter Jet Seat” by
Rahmi Giiclii and Omer Faruk Sancak. This paper deals with the design of a Linear Matrix
Inequalities (LMI) based state feedback H  controller for a semi active vibration mitigation
problem of fighter jet seats. Ten degrees of freedom detailed full aircraft mathematical
model having semi active seats are controlled and analyzed seat vibrations caused by
runway excitations during taxiing. For this purpose a Magneto-Rheological (MR) damper
is used instead of a passive damper as semi active seats. The MR damper has non-linear
characteristics and its damping force varies by voltage which is applied to electromagnetic
coil.

The fourth article is titled “An Experimental Investigation of Saturated Flow Boiling
Characteristics in Square Microchannels” by Burak Markal, Orhan Aydin and Mete Avci.
In this study, saturated flow boiling characteristics of deionized water are experimentally
investigated in silicon heat sink consisting of twenty nine parallel microchannels with cross



sectional dimensions of 200 um x 200 um (width x height). In this context, the effects of
heat flux and mass flux on the two phase heat transfer coefficient and the total pressure drop
are investigated. The physical mechanism is scrutinized through simultaneous high speed
flow images taken during measurements. Consequently, two phase heat transfer coefficient
decreases with increasing heat flux and vapor quality, and increases with increasing mass
flux. The total pressure drop increases with increasing heat flux and exit vapor quality while
it decreases with increasing mass flux. From the flow visualization experiments, it is observed
that flow boiling phenomenon in microchannels has quasi-periodical characteristics.

The fifth article is titled “The Place and Importance of Maintenance in Conceptual Design
Stages” by Tezcan Sekercioglu. In the current study, machines, tools and devices are exposed
to very different effects such as wear, corrosion, fatigue, temperature and aging during use.
As a result of these effects, the technical system cannot fulfill the function determined in the
design phase either in whole or in part. Maintenance is of great importance in terms of full
functioning at the moment of operation. During the design phase, especially the necessary
structural measures for assembly, disassembly and simple maintenance must be taken and
the design should be finalised.

The sixth article is titled “Explosive Compaction of Metal and Ceramic Powders: a Review
of the Application of the Technique” by Orhan Giilcan. Explosive compaction of metal and
ceramic powders is based on the fact of using high shock wave presssure formed in a few
microseconds after the explosion of the detonator in the compaction of powders. Explosive
compaction technique is the only method, especially for materials like tungsten (W), for
improving some physical and mechanical properties. In this study, detail information about
explosive compaction method will be given and studies done in literature will be investigated

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

Best regards until our next issue...

UCTEA CHAMBER OF MECHANICAL ENGINEERS
Board of Directors



