Q0 KARABUK UNIVERSITESI
KRgADUK MUHENDISLIK FAKULTESI

UNIVERSITESI

Yiriitici Resmi | Proje Yiiriitiiciisii Prof. Dr. Ali GUNGOR

Proje Bashg: Hafif, YUuksek Mukavemetli Yapi Malzemesi
Olarak Magnezyum Alagimlarinin (Mg-Al-Mn-Zn-
Ca) Tasarimi ve Optimizasyonu

Project Title Designing and Optimization of Magnesium
Alloys (Mg-Al-Mn-Zn-Ca) as Lightweight, High
Strength Structural Materials

Proje Ozeti Magnezyum ve alasimlari en duasuk yogunluga sahip yapisal
malzemelerdir. Bu 6zellik magnezyum alagimlarini otomotiv, ucak ve
uzay sanayi gibi birgok alanda g¢ekici kilmaktadir. Ancak, magnezyum
alasimlarinin dustk mukavemeti ve korozyon direnci, magnezyum
alasimlarinin yaygin olarak kullaniimasini engellemektedir. Bu nedenle
magnezyum alasimlarinin mekanik 6zelliklerini ve korozyon direncini
gelistirmek igin diinya genelinde dnemli ¢alismalar strdurilmektedir.
Magnezyum alasimlarinin mekanik 6zelliklerini gelistirmek icin alasimia,
cOkelme  sertlesmesi, termomekanik islemler gibi ydntemler
kullaniimaktadir. Alagsimla yonteminde Mg igerisine belirli oranlarda ilave
edilen alagim elementleri ile kati hal eriyik ¢dzeltisi ve/veya ikincil fazlar
olugturmak suretiyle mukavemet arttirma yoluna gidilmektedir. Cokelme
sertlesmesinde alasim belirli bir sicaklikta ¢ézeltiye alinarak ikincil fazlarin
matris icerisinde ¢6zinmesi saglanir. Ardindan alagim hizla sogutulur.
Oda sicakhginda yar kararli halde bulunan tek fazli yapr disik
sicakliklarda belirli bir sure tutularak ikincil fazlarin gokelmesi saglanir.
Matris icerisinde c¢oOkelen bu fazlar tane sinirlari ve dislokasyon
hareketlerini  sinirlayarak mukavemet artisina katki  saglarlar.
Termomekanik islemlerde (sicak haddeleme, ekstriizyon ve dévme) ise
malzeme belirli  bir sicaklikta ylksek oranlarda deformasyona
ugratiimaktadir. Deformasyon esnasinda olugan dinamik/statik yeniden
kristallesme ile tane boyutlari kontrol edilerek mekanik Ozellikler
iyilestiriimektedir.

Magnezyum alasimlarinin korozyon direncini gelistirmek igin alagim
elementlerinden (Al, Mn, Zn), yluzey kaplama, galvanik korozyonu
engelleme, Uniform tane vyapisi olusturma gibi ydntemlerden
faydalaniimaktadir.

Bu ¢alismada, dusuk oranlarda Al, Ca, Zn ve Mn igeren Mg alasimlarinin
(Mg-Al-Ca-Zn-Mn) oda sicakliginda sekillendirilebilirliginin, stnekliginin,
akma ve cekme dayanimlarinin ve korozyon direncinin geligtiriimesi
amagclanmistir.

Project Summary |Magnesium and its alloys are the structural materials with the lowest
density. This feature makes magnesium alloys attractive in many areas
such as the automotive, aircraft and aerospace industries. However, the
low strength and corrosion resistance of magnesium alloys prevent the
widespread use of magnesium alloys. For this reason, important studies
are carried out worldwide to improve the mechanical properties and
corrosion resistance of magnesium alloys.

To improve the mechanical properties of magnesium alloys, methods
such as alloying, precipitation hardening, and thermomechanical
processes are used. In the alloying method, strength is increased by
creating a solid-state solution and/or secondary phases with alloying
elements added to Mg at certain ratios.




In precipitation hardening, the alloy is taken into solution at a certain
temperature and the secondary phases are dissolved in the matrix. Then,
the alloy is cooled rapidly. The single-phase structure, which is in
metastable state at room temperature, is kept at low temperatures for a
certain period of time to ensure the precipitation of secondary phases.
These phases precipitated in the matrix contribute to the increase in
strength by limiting grain boundaries and dislocation movements. In
thermomechanical processes (hot rolling, extrusion and forging), the
material is deformed at high ratios at a certain temperature. Mechanical
properties are improved by controlling grain sizes with dynamic/static
recrystallization that occurs during deformation.

In order to improve the corrosion resistance of magnesium alloys,
methods such as alloying elements (Al, Mn, Zn), surface coating,
preventing galvanic corrosion, and creating a uniform grain structure are
used.

In this study, it is aimed to improve the room temperature formability,
ductility, yield and tensile strengths and corrosion resistance of Mg alloys
(Mg-Al-Ca-Zn-Mn) containing low amounts of Al, Ca, Zn and Mn.
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