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MAGNEZYUM TALAkKLARI NDAN MALZEME | RET

Ve alakeml ar &, yéksek spesi f
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l'i k ve i1yi i klenebilirlik gi
ayeunl am&l| @i &kat -eken mal zem
| u ndehebiyl® ezred d g tkrl ied e yaygeén ol

m al akémlar énén tal akl e i mal at é
hurda veya tadétaal iokeyoklamdatx adéer .
l erek geri kazanél ér ve ardéndan K
cu ortam ve -ok dikkatl:@ ol ma ger ¢
patl ama t e hdgh blensizlyklardarydkosl eaky € o k s
yum tal aklaréeneéenetekrigiiti bereky°geteir
yum aé¢mrgiémil lae e@alke nligaemrkiélllahiZz jandi®imeé nd a

i se talak veya hurdada b¢gyeonkm mi kt a
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cini ol ums u zHayfeinfd ea leat kké mhleémehku redda Ira r €
énda karkeélakélan en b¢yé¢k probl em
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Mi kroyapeéesal karakterizasyo®#kemei ki ékaksmybkn

analizleri, yoju n | uk vV e el ektrikiliel egkenkkkekOli-rgnmln
Mikroskobiki ncel emel er, st andarhta zneertekstngngéyka hi k y ©° nt
ve kesit magzeméientrdekzyapiéename@kualuk ©°1 -¢mleri Ar
y°nt emi kull anél ar ak hesapl anméxkter . El ektr
AutoSigma 3000DL model bir ©°1-¢m cihazé kull
Mekani k °zelzlaskWokaralkteet | i k ve basma deneyl
Ol -¢mleri maeemékeogpgakerknde, Vickers bateéeceée uc
mi krosertl ik <ci hazéngdansinddnb e Igirr |yeqnkmi &ltti @ nd aSel
dejerleri, e nt aalza nla0s €° la-l ¢eémméanr adkr t espi t edi | mi
Dartec marka ¢nivemdakl eneshézrzéhdaéonda 3éeécal
yapél He bitnaleemegr ubunu temsilen ¢ - adet bas ma
bunl arén aritmeti k aagratkalad mansm® kdemrey sonucu o0
AKénma dc&sayliezryioR 29Y° g oon b/ nadlakk ém t al akeé
magnezyum toz karéekéeml arygredcan ntkea ad&rrltarfanr kmal
hezénda (0.0128m/ s, 0. 024 5e 109/nsm kaytha 0 37 5 m/ s
mesafesine sahip 10 mm -apénda -elik bilyeni
il e ger -ekl exktiril mi ktmalzemeyAkzeenyraer d e ngezyar i s1a
gel i ken akénma izl eri y¢zay epramfaildveemestdri d ani K(t

yézey profilawreemmav aisz2t ad @ayllBr é- chkesapkBaaméck:
malzemenin( 0, 0375 m/ s kayma heéezeé altéenda ajeéerl é
akénma direnci 1,0 kabul edi |l erek dijer mal z
hesaplanmd k tA& ré .niztea daha sonra ar amal € el ekt (SBM) mi kr osko
i ncelenmi ktir.

Kncel enen nmaélrzl eenke | kearyi bné agkba rro zcyaonrm bdeehneery | ie-rar i

bulunan% 3. 501 ukz NlatCy ¢ zeyindeemi z|l enmi kK mal ze mel
s¢reylue maséyl aMalgenp @€Ir inenk tyérz.ey al anéna bajl é
mi k 0.amlnnfol acak kekilde ayarl anmécxktéer . Korozy
zaman ar a3, 6Kz2, 48, 2dnvd 86 séat)° z el t i d enmmalzemdé&rk ar €1 an
séraséeyimeakdasméetve al kol i -inde ultrasoni k ol ¢
hassasiyete sahip el elketnreoyni o ntue-rlaazriéd,e ntaalrzte€
birim y¢zey alané bakéna d¢kemsindenaj érl ék k
dejerlendirilmiktir.

Kncel eneemme | mal n mi kr oy atpalsa« venc eloemal eakistr
y°n¢gnde birbirine uazlatke@anman If é oynaapoédka koelkd U jdue

-ékarmexteéer . Mi k r o s ksafbmadnezyum adnladeanme | ¢serre tsi é reans €
mdzemelerin XRD paternlerindesadece magnezyum piki mevcut olup, bunun

dékeénda her hangi bir mi kr oy a pMgAl.0jif laezkeeni ne ali
sadecelAZ9 1 al axknana¢ r anblzetnederinimi kr oyapésénda bul u

n mt
]
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Sertlik b a s meave korazyan meneyleri sonunda2 0 e m b oAZAlt undaki
alakeamakéndan ¢retilen mal zemel erde talak i -
korozyon direnciaratrdamaktbader .i - @lektia k n e baj |l ¢
il etkenl 7 ile birlikte akénma direnci aza
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MATERIALS PRODUCTION FROM MAGNESIUM CHIPS
SUMMARY

Magnesiumand itsalloys are attractive malterials for use in automotive, aerospace and
electronic applications because of thkigh specific strength and specific stiffness,
low density, good thermal conductivity, good vilwat dampingcapacity excellent

die castability and superior machinability There is an increasing demand for
magnesium and magnesium alloys in automotive, electronic and aerospace
industries. However, primary magnesium production needs high energy cdimsump
so it is important to recycle of this metélso, the expanding use omagnesium
alloys in the automotive, aemsce and electronic industrie=sads to an increasing
quantity of chip and scrap.ccompanyinghis consumption increasehip andscrap

from manufacturingand product replacement create a big amount of waste which
needs recycled. In general, metatlitips andscraps always can be remeltedcast

into ingot for subsequent processing. Howetlee, high surfacéo-volume ratio of
magnesiumchips leads to melt losses, hazards during p@mation, high oxide
contents. Sarecycling with liquid state approaches may not be efficient to overcome
in magnesiunrecyclingbecause of the needs of special protective environment and
extracaution. A mgor barrier to the recycling of magnesiwatoys is the existence

of substantial amount of inclusions and impurity elements irchife andscrag, the
former causes severe losd ductility and strength, and the latter reduces
significantly the corrosionresistance.The major challenges in reprocessing light
alloy scrap are dealing with the increased inclusions and impurity elements.
Conventional wisdom is to reduce the amount of such inclusiodsmpurities by a
chemical approach, e.g., flux dluxless refining, and hydrometallurgy process.
However, there aratill some problems in these recycling technologies, such as
processcomplexity, lowproductivity and high energy consumptidrherefore, there

is a growing need for more effective recygliprocesses fomagnesium alloyhip

and scrap.In recent yearstecycling by solid stat@approachesias been shown to
possess a number of technological advantages over the traditional casting processes
because its cost is relatively low, also favorable davironment protectianThe

solid state recycling of the magnesium chips were tried first in 1995 and then
method was modified in 2000. In the literatures it has been experienced that solid
state recycled materials from magnesium chips have showremtaakechanical and
corrosion propertiedn the solid state recycling, chips and scraps are recycled by
consolidation using plastic deformation processes such as cold qgorésging
followed by hot extrusiomithout melting

This studyaims to recyclenagnesiunthips by a combination afold pressand hot
extrusion processes. Durinige reuse ofmagneziumchips today in the recycling
process ofmagnesumnchips consisting of compacting, melting and casting, since
metal loss due to the oxidati@tcurring during the melting of chips, the costs of
labour and energy as well as the expenditures on environment protection raise the
production cost,solid-state proces®f magnesium chips bgold press and hot
extrusbn processewithout meltingand millinghasbeen introduced as an alternative
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magnesium recycling proceds. the present study, the feasibility of recyclipgre
magnesium chips and AZ9alloy chips with the help of commercially pure
magnesium and aluminupowders, was investigateHor this studythe magnesum

chips mixed with different amount of magnesiuamd aluminum powders in the

range of 2575 wt. % after mixing by handfor 5-10 minutes those mixtures were
cold pressed as one directional under 700 MPa for 10 minutes and 30 mm in length
and 20mm in diameter discs were produced. After cold press those discs were hot
extruded with 9:1 ratio at 350eC to get co
homogeneous microstructure by using 100 tonnes capacity vertical axis hydrolic
press. After hot extrisn test specimen were produced 20 mm in diameter and 50
mm for height.Furthermore, the effect ohagnesium and aluminumpowders and

their amounts on the mechanical properties and corrdsbaviour of the recycled
magnesium materiasiere studied. To aluate the quality of the productdhe
recycled materialswere subjected to microstructural characterization tests,
mechanical tests, corrosion tests and wear tests.

Microstructural characterizations were performed by optical microscopic
examination, x-ray diffraction analysis, density and electrical conductivity
measurements. Microscopic examination was conducted oextihesion and cross
sections of the discs after preparing thepeximens according to standard
metallographic methods. The density of tbeycled materialsvas measured by the
Archimedes water immersion methddbcking AutdSigma3000 DLwas utilized to
measure the electrical conductivities of theycled materials

Room temperature mechanical properties ofréoycledmaterialswere determined

by hardness measurements and compresssts. Hardness survey was measured on
Shimadzu HMV2 microhardness tester by applying indentation lo28f with a
Vickers indenter. At least, ten successive measurements were made for each
condtion. Round smpleswith 20 mm of length and 10 mm of diameter were tested

by a Dartec Universal testing machine at a crosshead speed of 1 mm/min to
determine the compression behaviour of tmgles The results of the compression
tests were compiled gveraging the decision of threeamples

Wear test®f the recycled AZ91 allowith2 2 0 Om avéré qarriesl but under
normal atmospheric condition@ 2 °C and30°5 %RH on a reciprocating wear
tester All expermeris were carried out undera@nstant normal loadf 1 N using a

10 mm diameter steel baland slidhg speeds ém 0.0128 to 0.0567 ritswith
increments of 0.014 m3. After the wear tests, the wear tracks formed on the
recycledAZ91 alloyswere detected by a Veeco Dektak 6M profikiar to quantify

the test results in terms of wear track area. Wear track area values were then
convertedinto Relative Wear Resistance (RWR) by assuming the RWR of the
recycledAZ91 alloy containing 100 wt.%mnagnesiunchip under a sliding speed of
0.0375m/s as 1.0. After the wear test, wear tracks formed on surfatiesretycled

Mg alloyswere examined using a scanning electron microscope (SEM)

Evaluation of the corrosion was determined by weight-fosasuring.For the

weight lossmeasuring testsquare shape samples with an average size of 2 mm x 2

mm were ground up to 1200 grit S€Emery papers and polished 1
paste. After cleaning with acetone, these samples were weighed arichthersed

in 3.5% NacCl solutionn a Pyrex glass cell exposed to atmospherifoaiB6 h. The

amount of solution in the baker was estimated by taking into account the surface area

of the smplesas 06 mI/mn?. After the test,the samples cleaned/dried were
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weighted by an electronic lzaice having a resolution 60.1 mg. The normalized
weight loss values of the investigated alloys were calculated in the unit &f lgycm
dividing the weight loss of the each sample by their initial total surface area

Microstructural examination revealédat the recycledmagnesiumalloys including
different amounts of chippossessed a lamellar structure composed of alternating
layers ofmagnesiumpowderand magnesiunchip aligned parallel to the extrusion
direction

During microscopic examinationsnagnesiumpeaks were evident on the XRD
patternsobtained fromthe recycledpure magnesium material&Z91 alloys are

usual |l y c¢har-MgAlgmphazeerksenge dndh thid alloy shows good
mechanical properties and good corrosion resistance dltermag wi t h b phas
and distributi on. -MgAljtinteimstallis tcommbyndnghe a k s 0 |
recycled AZ91 alloywere not seerifter all, beceause of severe deformation during

hot extrusion at -MghA, igedmetéllic comaund g mot o f b
expected.However MgAl, O, was present in théhe recycled AZ91 allayThe

density of the recycledpure magnesium materialsas not altered notablyby
magnesiumchip addition and he recycled magnesium materials indicated close
results to thetheoretical density (1.74 g/é&n While, the density ofthe recycled

AZ91 alloy increasedby increasing wt.% of chipFurthermore,the electrical
conductivityof the recycled pure magnesium materiatyeased by increasing wt.%

of chip. Onthe otherhand the electrical conductivitpf the recycled AZ91 alloy

decrease by increasing wéo of chip

The results from the hardness, compression and wear and immersion tests showed
that the hardness, strength and corrosion resistance of the recycledvkz 2120

Om c h iigcreasdd pregressively by increasing the chip&wh the products.
Because of higher hardness value and more oxide content of AZ91 alloy chips
hardness and compression strength of recycled AZ91 alloys were higheéhdkan

of recycled pure magnesium matesidiowever, the wear resistance of the recycled
AZ91 wi t h 220 Onunecreased plongswithh ¢he reduction eéctrical
conductivity by adding magnesium chiPpn the other handhe hardnessstrength
andcorrosion ateof the recyclegpure magnesium materiadecreasegrogressively

by increasing the chips Wt in the productsCompatible with the literature due to

the oxidesnetwork which distributed parallel with extrusion direction corrosion
resistance of the matelsarecycled from pure magnesium chips are affected in a
positive way by impede diffusion of Clions to the metal surfacd.ocalized
corrosion and corrosion pits were sdxth recycled purenagnesium materials and
recycled AZ91 alloy materials thewt. 3.5 %NaCl chloride media.
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2. MAGNEZYUM VE ALAKI MLARI

21Magnezyumun Fi ziksel ¥zellikleri
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22Magnezyumun Mekani k ¥zellikleri

Magnezyum a 3@KANNT- &k énel 6 & ylaoNami@4 0,2 &kna

dayanémé-1%e k &p na uzamigséenay asdmmptsé&dcakl
magnezyum al akémlaréeneéen odakajveeamatidlied ar ak
s¢nekl i1k ¥ektsekmekaecaklréekl ar da ak ma Y,
araseéendaki f Malgnezgblbmakhtaadaamgonal kristal
d¢zlem sayésé yégzey merkezl i k¢bi k yapé
dol ayée magneoy wk Kekillendiril mesi al ¢m
Ancak 210ACoéin ¢zerine -ékeldejénda etk
girerek magnezyummns ¢ ne k1 i jak laérktlaan bseércadolk kristai r t ma k t

malzemelerinplastik d e f o r ma s paojnaumstEek k ay mkif od imatse&mi

durumunda .Yegneklami rve al akémlaréenda i s
kaymanén ger - ekl ek m&gbmagnegyimreokdnee kg éeaa k| € ]1e0r
mekani k ©°zel | idkvergni kKt ¢irzel ge 2. 260

¢i zel2gMagngzyumume k ani k °Z.el | i kl er i [ 1.
Saf Mg Tavlanmg  Haddelenmis Dokiim Ekstriide Toz metalurjisi-
sac sac kumu edilmis ekstriide edilmis

%0,2 basma

akma 69-83 105-115 21 34-55 92+12=
dayanimi(MPa)
%0.2 cekme

akma 90-105 115-140 21 69-105 132%7¢
dayanimi(MPa)
Maksimum

cekme 160-195 180-220 90 165-205 193+2¢
dayanimi(MPa)
Sertlik .HB® 40-41 45-47 30 35

*TM: Toz metalurjisi yéntemi, 350°C" de ekstriide edilmis, ekstriizyon oran1 20.25:1
°TM: Toz metalurjisi yéntemi, 250°C" de ekstriide edilmis, ekstriizyon oran120.25:1
*10 mmecapli bilye ve 500 kg yiik uygulanarak gerceklestirilmis.

2.3Magnezyum Ve MagnezyumA | akéml ar énén Korozyon ¥zel

Safmagnezyumun y¢ zeyinde oda sécakl éejéendal
renkl i bir oksit ftiil magaomlezwwm. hNemokai o

ol ukan magnezyum hidrokskar drellBaziik bkaazritkl

met al yézeyindef iollmiknminn Mpl{uekH)onluaaa kb ap a s i
g e r - mektede.8Bafmagnezyumuy ¢ zeyi nde ol ukan fil mler
uzun s¢reli bir koruma sajlamazl ar. K1



yé¢zeydeki f i | mam#&ndaz havadaki. GOsAuyynué asi tl ekt i rdiJi
yézeyde oémnuk kmRrzden Il anlk t 3. Olesifini Rordyuau oldip

ol mamas éné Rilhng-Beavaokth (PiB-)i nor anérmkd eb albal eéorr.an
magnezyumda PBkKkHwlj masgd bduriu-mugarai | mel er alt én
oksit filmi met al i hi -s ¢kroerkusmazz, vpeour.aviagndzyumunf i | m ol u
d¢k¢ sécakl ekdraardlakle&jliegym& k | -kiamr almayal angeé-t a
MgOb6in yapeéesal mo @il ft ilukdudmd oun uanluanr anket-adk 1 nce
k at ma n d o Jtahmirt edilnektedir Kritik bir oksitk al énl €] éndan sonr a |
k¢bi k ukautri sveolar tialnmigier-idtmed rea $4eflau neden ol
atmosferik kokull ar da infR8g e Ayolapkdrgysca s| € mal z e

oksitinin doj &sa& agAbneceagekir . eoslldaukk --aevr ede son dc¢

ol an elektrot potansiyelinden dolayé magnezy
Zayeéf korozyon ©zelli klerinden dol aye ma g I
oyukl anmayl a sonu-I| anan g a | meyitidirler. korozyon
Magnezyumdak ok si t fil mi kent sel magnezywumz € endg¢ st
yézeyinde Iy bir k o r magrezyusiank ¢ a0 z yvoen bhué z¢° n
al ¢éminyemd¢gkegk karbonbul uemaNMayneaywmn ar as énda
pasi vasyonul dra,zés alnfyaotn, vk ni tratlar tarafeéend
mi kt ar | amagmedanunpz ¢ ei ndeki koruyucu fil min ké&i
Fl or -°z¢nmeyen magnezyum fl or ¢ollmdur ol ukumu ]l
y°nde et ki | efosfat giki roksmatl eyieci | erin varl ej e k o

ol ukumunu arttérarak korozyonu geciktirici

magnezyumurk or ozyonu bS3l.geNed dleikem (1999 sahr kadaxk | ar
magnezyuny, z e r i ndy¢ aodminkiannc el e mi K laeamo rf e yfaipléemién i nc e
bir (20050 nm) oksitt abakas éndabeloil rutknmiug luenrud i r . Bu SO
sécaklagjoenmdd er i k kokul | ar d aoksyfdninenyndee ol ukan
vV e por oz yapéséndan dol aye h eme sahip man y ¢ ks

ol mandee jge® st dielme kt ed i r

Sulu -°%zeltdiflielrdeolMgWHRYyndan -16¥I0dy& MmMagnezy
potansi yel g°stermelerine raj men magnezyu
potansiyeli-2 . 4 Vo6édugri - i Mg( ®@éilhge pH dejerinin 116ir
a-€éja -éeékarak sul u - °zelll7i Shksuyadaagl ndeézryéulma n- ° z ¢

magnezyum malzemsin i n 4 8 saaaird d &ndanr eafimmna n oksit



mor fol oji si v e Qksitdilens3&abakah & re |meahkh kEdteitre.
h¢cresel -Débem)ya,pédl@addhah X®kI|l énl é]J énda yoju
dékt a da yakl akek 2 em kaleéenl éj énda | €
bul unmaktHadad aksitd li U kmnadre i - ve ar méhkhaamanl
b

enzerl i k g°sterir. mehghezguroykusmutn ohli udkrtau rea |
-in hidrat as ymehtedir Hidroksa filis bairsitgheksag k a | seke

paket yapéya sahi phiodrugk s i ma ginygzmjliar iémea t
g°st erzlrkivh) k b b analkaxadEir | mi n -bgtkl,d filmesaé v e
°©zel |l i klyadahidraghengamé ol ukkamyndhlhhalm@éenéda t ar

bir netik bul un ma mM@Hxd éP-B or ain.é77 ol up basmay
dayaneéektdlsbkierkRBdembu oksit katmanl arée g°©°.

Ayné zamanda AZ31, AZ91, AM6 0 korezyoA K60 m
davran®okl|l adreet ayl &€ bir 18 elei Ibdue -ian céeklnmeandnai Kk
direncinin ZK60 AM60, AZ31 AZ91 ol acak skKelil ptha glf m¢ kKt ¢r
AZ31 al akéeméenabfgdzee id-achrae pfdtBzd3h z al ankaéd mi <
mikroogal vani k - i ft ol ukturarak AZ9106in kor
ol maktadér. AM60 msegangan glamenti AIMreFe gibmikintid a

faz partik, |  tordrakmatris s a ft 1égh &e matriste bulunanadl e mi r nii - er i J
azat t €] ékorazyon wirenai i n i yit glkmré EK6Q nta§nezyum

al ak éda&irkodhgum elementint aneyi incel ttiji, demi 1

bil ekiklertolsktsahlrakteaadegefée -gnr Klomopwrt

1822m

20-40nm
P4

0.4-0.60m
%

k ek i2lMaghezyumdakb k si t t ®dlbakal aré [ 1
2.3.1 Magnezyumurpotansiyel-pHdi yagr a mé

Pour bai x nddn mag@meazangu mu n korunmaseé y ¢ ks ek

korozyon reaksiyonus é r as énda ozloukuaknu mMg ( @H)m¢ mk ¢ n C



g°r ¢ kedne[lblt Diyagramda magnezyumi c i n baj ésék bol ge C oKk
potansiyellerdedirvepld ej el 6i n a‘lveMgfdgo Mikari& c© z ¢ nme
créenl er i Imektedir pHd e § © 1t veuzarindeo | mas é disee umund a
metal yuzeyinde Mg(OH)olusumubeklenmektedir19]. Ancaky ¢ zeyde Kkor ozyon
ol ukumuna Kkarké bir bar i yer potgrfsiyeeneve g°r en f i
ortam pH dejerine gore farkldlekkugrfust er er «

g%zl enm@Oktamén. pbhlldepeni eéBénda ol an ortamla

>
(@)
—

uyucu oksit veya hOrtampKde |t erfibnbime nloll,u kK mal
b¢yeék ol duju MgOHap hkdr aydau i seabaka@ ol ukmakt

Ortaméen lrdeyeni morfol ojisi ve dryukl arén s
Sonu- ol ar ak magnezyum al akémlar éneéen n°tral
korozyonu tipik olarak oyuklanma bi-iminde
ol duju al kal i - %azrel|ét ydiilerseeniee ndrédeypekgrazyora  k

ol ukmMagnezyumdaki yaré kararl & magnezyum hi d

pasl anmaz -eli kl erde baéaua.Dehadt@spon sohucuf i | mden

MgO formundaki magnezyum oksik r i st alalgendi mggyuean oksi tten da

meyillidirveg e n e | ol arak amorf yapeéedaki oksitlerin
pasif ©°zellikl ere s aflb 2l ld disdjdueagieaybmal edi | mek
atPour bai x diyagramé g°r ¢l mektedir
08 T T T L T T
04} ‘*a._“_
00F ~~_ _ _
o4l N il
> OB Al = R
5 12 Mg* g: N o T
16| = 2 =
=
20} =l =
Al B,
24| Mg* ]
28F Mg -

L
2 0 2 4 6 8 10 12 14 16

k e k i3:IMaghezyumaitPour bai x 8. yagrame [ 1

2.3.2Magnezyumdag® r ¢ koeomyonts, r | er i

Magnezyumun d¢k¢k korozyon direnci, magnezy!
késétl amal ar getirmektedir. ¥zelli kl e klor ¢
emp¢riit-elrern magnezyum vVve al akeml ar é, -0k
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sahiptirler. Magnezyunveal ak éml ar énén zayeéef olan koro

°neml i fakt°r varder;

1 Mikro-gal vani k korozyon ol ukumuna neden

emp¢r i(tsealfarpizir g lelj é

T Al ¢minyum ve paslanmaz -eli k y¢gzeyl e
yerine met al yé¢zeyinde daha kararseéez
[11].

2.3.2.1Galvanik korozyon

D¢ k¢ kel ekt ineo¢237pV) sabim slanyreghezyumo | dark y ¢ ks e k
reaktfd avr anéwi §enmrgitlgari.he men dail 4 e r | Yh¢gek skeakr Kk €

saf | enagnezyuine J er di J e galvamik-tiafltl eol ekt ur uyor s:

ka-énéel mazdeéer . Gal vani k korozyon sistemi
T Dijer bir met,alle -ift oluktur ma

q Uve/veya b fazeée gi,bi i kincil fazlar én
T Empe¢ri trell@jré nnedeni ylle meydana gel ir |

2.3.22 Oyuklanma korozyonu

Oyuklanma korozyonumetaly ¢ zey |l erol wrea&mi hdkal i ze kor o
ol ar ak t arvagnézwmaalbg rhii my wanmsiéteminde Mg17Al;, aj €
boyunca meydana gelen saldéereélar oyukl an
pasif bir metaldir. Oksitleyici olmayan bibrtamdak | o r i yonl aané na mz:
magnezyum serbest korozyon potansiyelinde oyuklanma korozyonu meydana
gelmektedir Genel l ikl e k or gAiy, AAIMn @by kikci ez é n é n
parti k¢l Il erinin kbsurlub klegdeléeamrbubht U] wilg° @l an

2323Tanel eko@ayans é

Tane sénérlaré tanelere gagndadayhamaxei Al pa
tanel er ar aejéi lkienfloit gonbaer . B ununnétaneged e n i i
g°re dahal rradldddagnezyumal ak éml ar énda korozy
yojung alkeéée&r el ara karké diren-1 i katddkj i | di r

olarak korunuar [15]. Tanelear as & korozyon tane sénérl ar

11



- © k e | smmauimeydana gelirAl ak émbhaedas énérl|l aré dai ma -°
segregasyonun meydana gepéedlijkl ¢emeaek Al | eb®® hga
i -eren a ltaaknéenhlearradraa sl d kjow o zdyépme n ¢l ¢ r . Magn

al akéenhlaareénn é&nanel ear marraizé od aurppooyoradéej é& tart e

2.3.24 Gerilmeli korozyon-at | amas é

Geril mel i korozyonun ol ukabil mesi i -1 n, met al i
geril me wuygul anéyor of malg@&,c @ mevec uat!l alyiér deastt lek
el ektrolitTibwudmuinmal adak. saf magnezyum pek -0
dayam@&meé zeri ndeki bir yékl emeye mar uz k al
-at |l a@KSeeygi | | i Aldeyérmdelrement i ol arak al ¢min
varl é]j e magherczgnda aGHK epak tkae dEor&kjgend @ v anre t
magnezyum al akdmnlmmég uinz e l-BK khyg eal lkaxrékmd aej i | i |
y ¢ ks ehktjiur .kez magnezyumda GK¢ tane i-idir. T
esas ol arak hidromakt &étienegaadasel] éi nedma wmar
al akeémda mal zemeni n tareeg ehgdgwnkkl gjaggrd che eme - P |
tanelear as é GK¢dye n e d MagnezyuwrA img kit 8 ¢ @ k o

aakéml areéenda obhdafpagtGHBIi senael gAMydnboyunca N
-%kel mesinden dol.ayHe ng earl-¢enkil neykunme &ht eamel yceen - i n k
etmeyenmagnezyum al akéemlar é Gdfah dmagnezyuna r K & en
alakemllJarédér [ 11

2.3.25Kur t - arka |keekzyonu

Bu korozyoal g piraly & veémagkezyuéa | ak éml ar & gi bi met a
yézeyi nde mekiedir Bk kamozyan@mestla |  nde aktifegalvanik
h¢cr enleare n ol BakKt adaagheaykirda b u Kkorozyon t ¢r ¢

g°r ¢l m&mir k t uk. k oérko zkyoornouz yaor naul n[11P z e | bir te¢red

2326Y ¢ ks ek skeidasygnu e k o

Oksijene maruz kan magnezyumn y ¢ zingley magnezyum oksi(MgO) filmi

olmakt.ad@lr bukoakns i t fdlnmadi5@edaki kuru oksijen
380eCbde neml i oksijen makt. a\oahaoksitlegnne bi r kor
sécakl éejeyla beraber magnezg®dmegke kes i t fil mi
koruyucu °zelli]JinmMgOKkaybgeattmefkt ddj er dek.i o |

12



enerjisines ahi p orl amameéma kur u haat vmeodsaf e n b kK maklo kK u
magnezyum kygrzieyyu cmud eo kna kt a f v kkonoyygrkdirendi

elde edilmektedir. Ancak &w ortamda iemli hava ya da sulu ortamlar) daha az

k ar aorllaén hi dr at |l an mgéedeniyle k ®ir © z yool nudki ur keanr- Kk &
azal maktMaggéhrezyum al akémlarénén oksitl enn
ol ar ak artan sémalkt.aMagney ume r mibeémrokar t y
sécakl ekl arda kararl é ol mayep 350eC6i n
bamb&t.adédab0eCdin altendabiksisjeermkloe k laa@ d
380@€ O neml i oksijen ortaménda magnezyum
s a y @drezadekoruyucu olup par abol i k oksigPls¢é mmene ldtaev a |
450eCoin ¢zerinde i se ol masdnpdrbgsilenined r uy uc

d a v r sergilenmektedifl4].

24Magnezyum Al akémlarénén Séneéflandeér él ma

Magnezyum al akéml ar énén séenéfl andeéer él ma
mi ktarl arénée g°steren hBEjredr veael axaye | ealre nke
mi ktexrid se harfl er asléfr abVeatgieke z Y mene lii-jien g

temperisimlendrilmesi a | ¢ mi neyauymm §64d ZF . ¥rneijlibrod AZ AL

al ¢minyum gs@z-kokhkodunal akémdak.i ki t eme
%9birinci alakem el ement i & Isegj rkii mycu muanl aor
el ement i -inkonght snekaedidd]. Mmaag neez gomna&al ak é ml
i simlendiril mes olarakverdneekteyie A. 106de ° zet

241Magnezyuml|ldaXlkgrh aa é

2411Y ;i ksakéhal eba |[d@ké&m ar é

Y¢ksek basén-1é& kal éba ch&ghkezyowa Imaminrey ym m
- | nnkangan (AZ serisi), magnezydal ¢ mi-mgangan (AM) ve magnezyum

al ¢ mi-rsiisyummangan (AS serisip | ma k 3gzearbea ayrBul makt a
grupl ar n- eyraiysgiénnd ek uel A ZaonléD dadni ral aXZ&EInl D all
mekanil kikXter ve fiziksel czelli klerle be
suday ¢ k k&lozyon direnci gi b¥sRagzek | sbhfkbekt &
al akemée daha d¢ke¢k ns agfelré intAZziQill Bve 49 BEK eanléa K
kul Imakm@lup d K ¢ kK s af | é kedemi hurdaveyaskidail énatalden
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kol ayl ékl a ¢Ekoeomik dlamib u | anlecmorif@imayan bir ortamdaki

boyanmék par-alar gibi korozyon teghr encinin
edilmektedir Basén- Ide kgImmk ¢hmalleryl e kul Indabal makt adeér
yé¢ksek dsdgndkylai-] edrunpndaynwakssee k s afl ekt aki basén
al akéemé AMBOBt.RKRM&EOBNnal akémé AZ91Do6den daha

ve % uzamaya sahiptir.

Al ¢mi nyuménmi Bgagknral maséenfaM60BOiI n ak ma vV e

mukavemetiA Z 9 1 D bichedch¢, K ¢ kKt ¢ r . AM60OB al akémé otomobi
ok ve boperée-slipeorlil mchee| makt adeéer . AZ91Db6de ol du
tuzl u suda m¢ k e mmegl® s tekedimz7y5oenC o0 di neniczier i ndek

sécakldalebadbanm-1 & d° k¢, m ,A29waadeZ 6d0IBadd eMS 4 1 E
ok daha iyi S ¢ r pektede dAayyraéncéameéb us earlga kd éem i y i
- ek me dayaneéeme vV e akmaBumwkawkeme th ava sadhvj ptt
motorer én  kr ank maHlti.anddées4kluEldliannétluel u suda y¢ks
direnci sergiledehely¢ ibgleSkd 1XBfolda kt. akAS21 al ak
AS41Ad6dan daha iyi Ss¢ré¢nme dayanémé sergile
-ekme&gavemetA S41RAD dd ¢ K¢kt ¢r ve dodahazebef meér kabi l
[6].

24.12Kumves;, r ek ali éba ld@2kégml ar é

Kum ve sadreekld® kk me agmamny wmsistekliaaakkearh € d a K i
al ake&mhak se&lrardakabi |l ir:

T Magnezyumma | ¢ mi-mangam i n k o | u (AMivenAZ gesigil) z
1 Magnezyurzirkonyum (K),

1 Magnezyum i nzkkonyumnadir toprak elementhiadir toprak elementsiz
(ZK, ZE ve EZ)

1 Magnezyumtoryumzirkonyum- i nk ol u/ - jHZ keZB)u z ( HK

1 Magnezyumg ¢ m-zirkonyumnadir toprak elementli ya da toryumlu (QE ve
QH),

1 Magnezyumytrium-nadir toprakelementizirkonyum (WE)

' Magrezyum- i nbkaokm@mgan (ZC) [b

14



Magnezyumal ¢ mi ndyCuknylma é ml ar é

Baklaélcaaelenmantiol ar ak al ¢mi nyum ik-aelréebna kdwnk ¢
magnezyum al akéml aAZ8lA, (AR, AZ91k ve AX2B)3YA ,

do k¢l ebilirl irukavemeyi yakinaké k ki,ol ag ae&kr i h2 @ {
sécakl ekl arda iyi s a ynekhvantetg|°® esrdedddirler Bu a der
al akéermlsa@mdasg®d ke -arpan AZ91EOnin yerini
direncine sahipAZ91C a | a K@ Imma sAeZd9ElrEE al akéménda demir
i -ertrbkerdigk¢k sénérl arda tutul maktader.
korozyon direnci sergiler. Mpmezyuma | ¢ mi-nyiunnk 0 a é enerlamgi ar én
birinde al ¢ mi ny um air-t emi@ sagman mukavemeti artmakta ancak

keyasl anabilir Bksdesnektedk AZOIMA, AZ91B ne AZYID e k | i

al ak&emNar ve Cu i sti snhi lodshipthler yezbemae ayn é
basén-1¢é& d°K¢itmenmhpaeri)yllkeul | anél érl ar . AZ9 1|
al akém ol up m¢gkemmel korozyon direncine

basén-1é& d°k¢m al akémeder . l'r et iromyormal i ye
direncinin istenmedi]i uygul amal arda AZ¢
AZ91E m¢kemmel korozyon direnci Il e yé¢ks
deke¢em ve sereklii kal éba d°kg¢ mhmekavdneeti k ul | a
ve orta deecede bir akmamukavametinini st endi J i uygul amal ar

Maksi mum korozyon ddunumlardaAZAliCra | b gkeneneme d i J i

s¢reklbia K&k ¢mlerde kullanél eéerl ar [ 6

Y ¢ k snekkarda -inkoi - er en malgak & @EkKlbh, EK61A, ZK63A
ve ZH62A)

Bu sénéefe Agmatiyeir i dama .y ¢Bkuserkedenl e bu al a

mukavemetininy ¢ k s e k iod tmearscei | i uygul amal ar da t
alakemlarén ©°ncelikle oda séczKBlAegh& nda k
fazl a -inko i -erdijinden Z K5 hukaveireete bel i
sahiptir. Her i ki al akeménayegmu-ngmanrkabayar
al a k éanbkenaer elump,b a h s i ge-en bu alakem grubu
-atl amanal dathm meyi |l Il i dir ve lacgkieank edi |

toryum hem de nadir toprak el ementl erin
gel inmi ktir. Z E41Aukavinedex @miep ,orit yai dleayrcald eec
Iy yor ulmea °vze | dhirkgteirri.neZE4l Ai al gréml ade
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sécalkuleakalrdejé u-ak motorl ar e, heli kopter v
ve dikl ibikuwutlwalndra& dai Jkul |l anél maktadeéer [ 6

Magnezyumnadir toprak elementleri-zirkonyum al ak é ml ar é

Bu al akeml260eXL75s éicla&k | éKk aral ejénda kul | ané
S é c a kmbkaviemel z el | i kI eral ¢magnnyeazkyou na daadatEam!| ar €& n

yéeksektior Bu grupt a yer al an EZ33A y¢kse
mukavemetteiyi b i r kar amékied Ek BZ3BAr baseéen- altéenda
sézdérmazl ek g°sterir. Bir mbdagC g@rmd £§ncd n

bir séecakl é] a-Thl ad taxjéeanrdd aA DBRBIA yer i ni kol ay
al mgegt ér

Magnezyum-toryum-zirkonyumal ak é ml ar é

HK31A ve HZ32A al akémlaré ©°ncelikle 200eC v
i -1 n gel i kbteikrlielnmilkee B&ZIP&pe | &l akcamaé aa |l gd e e

Magnezyum i ntéryamz i r Konyum al akeme ol an ZH6 2 A

s € cjaékn dea k i kull anéml ar i - i-zirkonyaimataryuma n mé Kkt ér .
al akéml ar & n é na l d°kké/juaya o d@Bakld beraber bunun nedeni

bu al akewmén ohkukumuna daha meyilli ol masé ve

ol ukmasédér. aBdentaeaéenhan] &rtet kal énl é] éna
par -al arén d°k¢m¢gne uygundur .G@eHdalmayA y ¢ ksek
mukavemet gkPasnedel e | &je&dahare | v e r. iIHK31A daha

y ¢ ksek - ek maavemetinesakipma@limakla beeber G3m O0OgfZer i ndeki
sécakl ekl ar da sd adigencmesahgptr [s ¢ r e |

Magnezyumge, m¢éiak a kK €é ml ar é

Magnezyum al gmmgmlganr é vaa | €g € oda sécakl eje
are r ma k t aGd énve radietoprak elementleriyle beraber toryum mavcut

ol dujunda ayné z amkavehetindgasrkt séekhknige® €Ebagknl € k
ve EQ21A205e Co6in ¢zeri age&kkmas évceankkaeeketieer d a

sahiop ol an Bl akKad mp enr ddérk.¢el ebi I 1 r ik v e kayn
©zell i kl eler.i nBahsaahy pksek mekani k ©°zellikleri:
yakl amd el imatabiltutulrlar QE22AveQH2 1 A yé¢ksell igmemek 1 - er
sahip olddodijalyd & m| apaltbEolu@Ed antaas éd ¢ K ¢ Kk g¢megkK 1 - er

sahipolarEQ21A i n a |l a k é dahaauouddairre2 | ma s é
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WE54ve WE43al ak éml ar é

Y ¢ k saknkave - e k mekavemetinesahipol an bu al akémh ar 25
czerindeki sécakl ekl arda i,yie keekl sekhkl é.
yakl akék 1000 sdkhaybermgzleef zWE43 kil e iwngl
5000 saat s ¢r eynhyadetamedeller KHleer ii rkii kadrawk ém d

edilebilirlik Ve do k¢l ebi | me zélikleih | i ] i
optimizasyogmkK| anasegmbanrsél . Ytwliaumnime eger e
ki alakem ol duk-a pahal e &armrdkiérHenr- | i kiol ;

korozyond avr aakBumanguink gm as lin@k &nel nazreér[6].i k g° st
2.4.2Magnezyumd® v nak ak é ml ar é

2421EKk st rediidlemu B u k | ekiler ve K

Fazl a y ¢ k s edtta nukavemegtimains t endi J i duruml ar d;
magnezyurra | ¢ mi-n iy o kno (AZ) seri si al akéml ar

mukavemetia | ¢ mi nyum mi kt ar émeldedrt keékk -la aa ratbé kl i
yéecksek ADHI3 Ab al akeéeme mukatemetiylelyeaygeme ol ar ¢
kull anél makl| a b awrdaeb &ratydji kn khoirru AEBSIBa Kk ul |
al akeméeénén dahaiddk gélan ®#iCdepreak ekt acat t m
°nem kazandéejeé yapésal uygul amal arda ku
korozyon direncine gereksinim duyulmaz. M1A ve ZM21AZ3 1B&dden dah
y¢c¢ksek hézlarda ekstr ¢ de enmukaremdilerihdenr anec:
dol ayé séneéerl e kul | ané makaveametire igittokluk e r . Z
°zellijinin istendif5].i uygul amal arda kul |l
yapay ol arak yaklandeér él mék haibiidylke, k( T5)
mukavemetimagnezyum 2ZaHKHeakédddarhaa kol ay ekstr ¢
mukavemetini st endi J i del i k1 i borullearZ€&a seéné
al ¢mi nyzuimr konyum 1 -er meye mupmagkiseek umr an &
ekstr¢de edmdkawdme? z el heedalipgylei ZC716in koro
direnci AZ91CAZ9bEGOdeEeN oM@ 1 A a ynéd fatk@meée
derecedanu k avemet e sahi ptverl54 XKyeCbseéecallkak ea

Iy bir s¢r¢nme dameladatcertiredilimer[6]l.st endi J i uy g

17



2422D°meal akéml ar

AZ31B ,AZ61A , AZ8O0OA, M1A ve ZK60 al akemlaréed
d°vmak amedeér . AZ80A al ak e méndkanh amalyipéakvsaarke t i A
magnezyurra | ¢ mi-niymko al akémlareée i -erisinde en dg¢
sahiptir. ZK6OA AZ8 0 al ak énmkayamette a@lupmec ak daha y¢ksek
s¢ned&l s a¥zieptliirk.] er i n geherikktii raldanmweeasm | an dasrémal af
€ s é | ineitak tutelabilir [6].

2.4.23 Sac ve ¢vhalar

Bunl ar haddel ealmi mi-nnyaugkmoe zgyluank é ml ar é (AZ vey
magnezyurt or yum ( HK ve HM) al akeml aréder . AZ31

D1

cretiminde en yaygén ol arak ARail baeéel adel| ack
sécakl ekl malkltaa di8kKI3ILaAn évle HM2 1R 48t E€Kkasmlcaké é B 1°
aral ejénda kull anéma uygmukalemetv e HM2d4d Anmé duk -
direncinesahi ptir . ¥rnejin HK31A kal én l evhadan
Ss¢réenmedelmsaad o py BM2lAEDen e r | en ayne par - a Y
pa f or mans veg°®°ssetrewrPnEi kK&dmagé mee kakenmaga kar ke

diren-11i ol an ©° el kaliteld] bir | evhadeéer

25A1 akém el ethisint |l eri nin e

Kat é eriyik vel veya mag’nkeezl ynuem saelratkl éenklmaerséin ai |neu
kazandér mak i -1in -ekultllaneéed imskdmtd @deg meé ntm ealiar
al ¢minyum -ekme mukavemetini ve sertlifjgi art e
ancak mikro porozk dalesieunm bteawmEe aydsma kmanjet e,

di rencmankit aaratnéecrak sécak yértélma ve yapékma (gi

et kil emekt e; maemgdn nik elamde é mma kv a tane 1incel
kaynak edilebilirlifi I yi | eskétrigrnnmeek t @ j r ennacdiinri
korozyon direncini Ve y ¢ ks e lancak & aldmiué k mukave
°©zel l i kl errhael i yoetr | iykigtkesel mekt e; silis S¢r ¢ nNme
doek¢lebilirlifji ol umeakunp yehde eukiavemeki a;j ar
de k¢l ebilirlifgi Il yilektirmekte ancak mkro poro
al ¢mi nyum gi bi benzer davraneécx sergil emekt e

mukavemetini artérmakta ve tane incel mesi -
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silisi - er en al a kediimensektels]23]t Bcarcmagnezyum ak ml ar énd a

kul |l am@mael eameant Ikapérdianibne leitrktiislimiakt i r .

2.5.1 Al ¢éminyum

Al akém el eman tgIme ranyetkimelemerdlerden biridirAl ¢ mi ny um

i | avesi- eakldaakyéadmacd@n s BiarE r mibklikteak at € | raakln€aj €an é

g enimekiedr.t Al ¢mi nyjmri EGa&vrasn® @dieundde al ak é
éseéel i Kl em wuygul anabilir hale gelir anc
%l 0mual ténda ét 6k tad r¢. mi -reyaul na gpimumd ay an ém

vV e s ¢ rserdilémektedik

Magnezyuma | ¢ mi nyum denge f &zdedigyagrlameé&tlak.ir
sécakl ejénda al ¢¢minyumun maksi mum -°z¢nyg
% 33 al ¢ miemyuwmmaMoga Kiélned amet al | er /Alpdadseén bi |
ol ukan ©°tekti k fazTimaydanashlaga@immelk ihadi-re

maksi mum kate -°z¢ign¢gaMgjanaaft aenddaohklukai

Aluminium, at%
i 0 30 40 B0 an ™ oo [ e
1 . 1 A I i i 1 A
T T T T T T T T T

Temperature, “iC

o ) 2 1 a0 s0 0 0 0 w0 190
Mg Aluminium, wi% Al

k e k 4IMaghezyuma | ¢ mi nyum dengd]. faz diyagr
Ti cari d°k¢m prosesnaerbapdlegesnoelaltiakkel eh éazjle
%20denalf amilmyemen al akémlarda kateél akma
faz ol uBma knteadceénrl .ek yeygeanel amaAzZz91, AM5Q
basén-1é& d°k¢m magn e znjktamarda? It adfagzam | aasrt €l nadnaé r °.
¥t ekt imagneayurted ¢ mi @y amébnllaevkei ms o] ut maj h&z én

olar ak genik bir mo r A lo¢g niijneyiErmej kstaitPkh plhii Ir &€ ir me
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@jerl éki @ampoB @ um) ol an alakeémlar d¢zenlii | am
mi krayapeédad.bul unurl ar [ 2

2.5.2Demir

Al ak @ mmdiak taazr | arda bul unuyor ol sa bile koroz
azaltane mp ¢r i t el e r idael rmaghezyumadl i atkaérmeinednai rj i1 - er i
ortal ama ol a0hik%®0 3¢ ra réakls-ieea IMakddaum.korozyon

direnci ii--eirrg pdennif0dbotl imaf].d ér

2.5.3Mangan

Mangana | a Kk € enlé mekavemeti¢, z e r 9 m @ it atkiye sahip olmamakla

beraber akmanukavemetink € s me ma &t.dMa@gaméehneml i fonksiyon
Al MnFe gi bi i kinci faz partike¢gll eri ol ukmas é
azal tmakta ve mikroyapéyé sahbkaeMangan déj e i -in
i -eren ticar.i alakembauwunngderi mdarm&na@greri €
al ¢mi nyumumagnezynmdakimamdyarf e negr |l ¢J ¢ 3@] ér | ék-
kad a r mekigdk [6].

a

254¢i nko

Magnezyum al akéml ar denhrbkte buhéoduajlujmidanyemki nl
S

yé¢ksek ol maknhkdeéral ¢ mi nyuml la mukagemaetibire r oda S ¢

artereéel maséar ca Wik ®laaméalsérn;da al ¢mi nyum i -er e
al akeml ar @éna %ilndkdeemu nf adajilades ddilenks- taeumunda

sécak mukdvemeti artmakta -inko ayne zamanda ni kel
emp¢r ¢t edamamli & korozif et ki sini ortadan

kul makébd&i nko al ¢mi nyuml az alema b el mask;snéezd n
mukavemeta r t &€ r & dnakée & @ r

2.5.5Zirkonyum

Zirkonyumun latis parametregja=0.323 nm ¢=0.514 nmjnagnezyumun latis

parametesine (a=0.320 nm, c=0.520 hm - ok Yy ak é d o lodryoéase nd an
magnezyum al akéeml ar éndsai ghull wKrbd lketl sadeéma n & m c e |
bakl angécénda zirkonyumca zengin kateé partiKk
sérabendanoj en yi kbafé.RAnakanod/@ral ¢ mi nyum
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veyamangan 1 -eren al akémlarda pek kull aneél
kara | é bi | e kmalkd vee bou uke teirlide ktkean €é uzakl ack
Zirkonyum vyapéeda katé er i ytan& incelteiletkiside b u
ol ukmai.t adeéer

256Bak ér

Bakeéer magne z ydaaj éarl lael@-5e) @@ n f azl a ol maseé

korozyon direncinio |l u ms u z y°nde etkil emektedir. [
-%z¢é¢nebilirlije sahiptir. S¢nekl i kten ©°d
bakér il avesi omukavemetinayrtkt & kdes)efis].ak li & Kk
2.5.7Nikel

Nikelmagnezyum al akeéml arié n°draeikierdaragatmayatyol di r e r
a-an empe¢rdit eMagaeaz ybmr ial ak & mimaksieoonnda kor

di r enaj ér%008S @ knkeliarer i jine [6lzin veril mik

2.5.8 Nadirtoprak eementleri

Bu el ement| er a | a knaékanemetiniy ¢ B g e Kk n nsee c & B | &ko
direncini artteéermak amacéyl @Qnddmivilu ke-da | i
pahal & ol dukl aréndan dahak ulolka nBéll rralragrne k
e
K

yapédalki aVarkléaién kateéelakma hézénée arteéer

ol ukumunuk asyanjalka r- avtel amal d6.éné engel |l emekt
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3. KATI HAL GERK YMAZEMKMKLE ! RETKLEN MAGNE
ALAKI MLARI NI N MKKROYAPI , ME K ANK K VE
¥ZELLKKLERK

Magnezyumuny ¢ Kk sek mukavemem{ kg ahkiElkebordaménid,.e
ger i kabameéelmeltialli rokEma&kér sebkbpi pt gbhot i v
-okeki tli al anl afdan bul lad mé&ll magkeayardoarl | an é
dek¢em ve plastilkr «tekml|l yYetr enml egriibi sér asé
formunda -ok bg¢yek mi2Eker).aGeda, maytagyky eonl uokl naar ke
kull anél anyfgetiemkataham wendehergititesidar é n t .
Ancaky ¢ ksek enerji t¢eketi mi ve oksidasyonl
ém verimli ldiefzia vearng28tjlntied e eddl ddgigdang n
kazagemt emi i | et arhadginuenzdgad mar € n € n et ki | |
kazanél abiliceji hakkeén2d26 28.aK aéétkéma t a r u nbdue
ger - eklbagdrik az bypy®@mt esmvannaj € her hartagi bir
veya’ nl eme dygul ma @@ S e ceakks t[r[27z29 chaddelem§30]
veekkanal | @resEKAPS [26] gibi plastk d e f or ma seynkerile y © nt

kazan

magnezyunm Eknahakgerik az@ meg mk ¢ n o | Tasekncees r .
ve oksit- kel ti l erinin dajél gmginbekgvenstidande el
yé¢ksek o[kBmakt adér

Nakani shi ve arkadakl areée (190983l axkxdaalk ndl
cretilen mal zemel erin -ekme ve akma muka:
et ki sini incel emi kKlded @inr crBm¢si¢namékma @& ane t
etkileyen en °neml:i parametrenin ekstryg¢z
sécakl eje il e mukavemetin azal dejée ve
mukavemet| i mal zeme ¢(reameanmamnéntpetal a
sécaktakejéeneén dekeénda kal an d¢ K¢k eks

ger-ekl eBfl.i ril medir |

Wang ve a(Ok6akdaatkd alrael yemi e hidaThbheéetmal akl ar ¢
¢ reti | ennn mdagina edrPek ¢ m y a p &Z91®n thademe ile
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karkeéel akt éréevabsbhnekhmukavembt p ol dujunu ve )
mukavemetira r t théejl&@mémBX | er di r [

Chino viara&r Kséedtdak) ekstr ¢zydmlykddagedin disdme AZ 3.

mal zemel erin mekani k vV e korozyon °czellikle
et ki sini LB ed @I métamdeaxad @ahird € e k sat rb¢azi yl oen  osl aayr éaské r
taney apésmé&ld epi sayedeabkuma ve -ekme mék@veametaikni n

her bir e k st ra¢ aw @olsi ns-oenarijalis & nag me n ekstrg¢gzyon
sérasénda kal @badaéam@ndémrma & ikjoireoiznyona kar ke

duyarl el éjé ar38éerdéejé g°zlenmixktir [

Chino ve Mabuchi (2007) s é&cdkakdiagdamigzagno n y°
mal zemel erin mekani k vV e korozyon °czellikle
i ncel ebmi kemadeee k sek ekstr¢gzyon oranénda (1600
uni form dajeéel déj é, aynée oranda ekbkir¢gzyon 0K
AZ31 mal zemeye g°re akma ve -eklpe&¢ lmukaveme
ekstr¢gzyon oelksnntemgay o(pdady@llnelnddaj él an oksitt

korozyon direncinin °nen3f.i mi ktarda artteje

Hu ve arkadaxkxlaré (2008) kateé hal ger i kazan
AZ91D t al ak | ¢arreetnidlaenn  mal zemel erin mi kroyapeéseé

i ncel emi K vV e di nami k yeni den kristall ekmed
edi | darjtiaani ,t opl am talak y¢zey alanéna bajl e

oksit i -erijJinin d¢gk¢gk ol masé durumunda di s
Il yil embncpkniakér é oksit i -erijinimn s¢nekl g

belirtm@bklerdir |

Wu ve arkadakl aré (20009) sécak ekstrg¢gzyon vy

AZ31B 't al ak | ¢arretnidlaenn  t ¢ m mal zemel er i n mukaveme

dol ayé original d°ke¢m yapéeséndaki AZ31B mal
tal akbplramlygréeéryén artmasée il e mukavemetin a
i -eriji vV e yojunl ujun ger i kazanéel an mal z

bil dirm@8.kl erdir |

Shuyan ve ar k aAZZRtU alr @k Ic2red®daem mal zemel erin n
v e me k alliklerkin #ygulanans o] u k pres, sécak pres ve

ekstr¢zyodl svteryazyon i kKl em gibi nexkbajléger.i
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ol dujunu vurBw!l améekamadar . soj uk presl erm
ekstr¢gzyon 1 Kl emlizeimeeni @l dseecadi Ipernesim@ me
ekstr¢gzyon i klem ile ¢retilen mal zemeye
yeksek mukasakemptedlidufPaoakktpres] eme 1 kK| em
dej eri d¢ K¢k daha kompakt awytape] éel dan ced
ekstr¢gzyonokiskltemiri nl «ér él ép yapéya daj e
artabil eceji 29.1 er i Ser el megkter |

Tao ve arkadaxklaré (2010) sécakAZelk str ¢z
tal akl aréndan i | e e tatiaia @évaruz haan zeteraes AZ91 blok

mal zemenin mekani k czelli klerini incel e
mal zemenin referans mal zemeye nazaran da

ve bu iyilekme tane boyutu [26acel mesi il e

Dongh u a vV e arkadaxkl! ar é (2011) kAaz01® hal

hurdal aré@émnidlaenndngaxl ;zke nseé cakl ék mekani k °ze
dinamik yenidenk r i st al |l ekmeden dol ayé ince tanel
sécakl-ekmel enukavemetinin artteéejéné anca

azal dejeéeneée 28elirtmicklerdir [
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4. DENEYSEL ¢ALI kMALAR
4.1 Deneysel Malzemeler

Bu - alhnhawmaged eneksel geri aktagamatmi fy° ol & m
maliyetle ergitmev e me k aniod majkestelmre nk aeétr @éema an s
ekstruderi k | e mi I | et athaKreenzéynu ngeegirriet k hzanémegne.
malzemelerinilme k ani k ve korozyon dtaavlb@axueug é na t
magnezyum ve ozl jgmetriiminnin i ncel etoaikt i r .
kalitedesafmagnezyunt a |, A& ®1 al a & magreaylmatez@ 1 6 ve m)

saf al ¢ mi(Ry7wemagnezyunmalzeme;, r e ti i- min - bakl|l angeé- m

olarak k ul | anél mekt er . maleeetlarimetalografikaigceleme,y u m
sertlik ©°1 -¢mg¢, basma deneyi, akénma ve |
42Deneysel Mal zemel erin Jretim Y°%°nt emi
Tal akl ar el ek analizinden geyur i ldearjeek é |
belirl scafrmmgheeyum talaklarénén s@értasleyina

372 ¢&m, 572 &m, 739 e@amhakBIma&kl améol ai akde
779 em ol aralMagnezyumkt gzunun parti kgl

Malvern Mastersizer2008 ci hazée il e 16 em ol duju tesy
Tal akl ar arasénda bajlanmayeée artekmaki i
oranl arda ort adlaasmaf bmayqunt ez ylubm etnrozu i | ave

bir kar eékém s ajyénatnaatka gd nkaacrééyd eamlbar € ser am

kar ékt ér él mékt ér .

Bu -al ékmanéeaamagneyerh abéndad ¢ mi nyum arasénd
uyumun hem mukavemet hem de korozgoat ki si ni ihec 23 @ mein i -
boyutundaksafima gne zy u mhemdell G keemaboyut undaki ma g n

farkl & oranlarda ?7teadanamgmipay itiinkgéd z ddiylum
ve bu ldtseéamimk havanda.Eldelilen lkkrag wé&mléarée | kne

41lad6 da verilen kalép i-erisinde 700 MPa
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ol arak sojuk preslenerek 30 mm -apénda ve
get i riKmdeltngalzeamelering r et i mi n e K ean akseekai Rbednes .

veri | B8 kAGai.n czerindeki sécakl ekl arda ma g n
edilmesi durumunda elde edilema | zemeni n basma mukavemet. art
araseéendaki bajl anmam&5. Bat inmaleinl az @luma-ka laa®m

m kroyapé i homoj esma kr amakp g bsiélnedkaekn| emeét aadrur j i

bajl anmay@e@kart ét mbulak ats@maEmekné r yxagjlkul ne vsea hs @n
mal zeme i¢érizst368kmm- a p € nidkeklDO tah kapasiteli dikey

eksenl i hidroli k pres yardéemé ile 9:1 oranda
-apénda 50 mmalzermeler| dpuredal il EKkst ( KBKON

i K1 emi i -ifnértas akdmtneamnle k gni ¢ 2gib A3d kal éb e ke
veril miktir.

(b)

k e k4il:l(@) D] u k
Co

mreasipar - anén keonmautki kp rge°srl¢éenntegns ¢v, e
350e e

e kmlkemg de edi | en

e
d
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Seramik Havanda Soduk S1cak
Elle Karigtirma Presleme Ekstruzyon

Talas
e
A Talas ve Toz

Karisimini
Sikistirma

Toz

k eki2zlKn4 e Imalzeméaring r et i mikreen &ietmas é .

Ekstriizyonun
gergeklestigi firnn

T
8B

B

Termokupul

Isitma
|Kontrol Sistemi

kekd3Bu -al ékma (@feménasoamd@asn fapzyeoeni kal

I r et mdlzenmelermi k r o ynetgtografik incelemeler, & nl ar e di fr ak

-an&|l afen!l uwko ve el ekt r i knekanik dsertike masmadk ° | - ¢

akénma) ve korozyon deneyl erine tabi tut

4. 3 Mi kroyapée Karakterizasyon ¢al ekmal ar é

Mi kroyapé karakterizasyexd@ol meealdo®raksky
- akn&| afuen| uyko ve el ektri k il wrinkiirnl i k ©°1 - ¢ m
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4.3.1 Metalografik incelemeler

Metalografik incelemeler, standart metalograyiK nt eml er 11l e hazér |l and:é
Leica marka TCSSL ve ICC 50HDmo d e | € K &€ k neirk-reoksl keokbtuinrdial mg Kkt
Met al ogr afi k pr omazdmerer ir es-é rnaesyeey laal eén0a,n 12 0,

800 ve 1200 mesh Si C zéemparada nazik ol ar
sol ¢syonl a parl at mie kdiddl dceemi nal @xk-neade Kk eldli an é |

mi kroskobunun f.otojrafe verilmicktir

kekddlLei ca marka .ekek mikroskobu
4.3.2XRD incelemeleri
Kn ¢ e ImalremelerinXRD difraksiyon paternleri CuKr adyasyonu kull aneéel

2d=3071 90U jemalag 20U/ dak tarama hlowenmada ve 0. 0.
GBC MMA 027 model X6 sénl aré ci hazénda el de edil mi kKt

433Y 0] unl lektrik vletkerdik °©- ¢ ml er i

Yojunluk °1 -¢mleri b&gittl ebiar ag&@ndaii of &nkKha
hesapl anméxktéer . Bu y°ntemle yojunluk ©°1-¢mg

(Archi medes) pr en $azeméner idnmyameneak hadada kuru

(my), sonra daa& su (m) i -erisindeki aj drl)ekyam®&éméritlee
yojunluju belirlenmickktir.
r =mgXruo/ (M1 mg) 4.1)
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El ektrik il etkenl if]i °l - ¢ml eri, girdap
Aut oSigma 3000DL model bir ©°1I-¢m cihazey
kull anél amagdmd bemonbied -¢om yapélarak mS/ m

birimiyle belirlenenelekti k i |l et kenl i jJi dejerleri % | A

4.4 Mekanik Karakterizasyon ¢ al é k mal ar &

K n ¢ e Imalreenéerin mekanik karakterizasyonu sertlik u@asma deneyleri ile
yapeél. mekywize&gecm b oy u AZ0h d la & k @ éile magnezyum toz
karekéeml aréndamalzemblerz ge keanade akKénma C

ger - gik mexktir.

4.4.1Sertlik°l - ¢ ml er i

Sertlik ° 1 - ¢ minalzemé emet gzegi afdiek Vi cker s
mi krosertl ik ci haze il e ySehimatzum &edel é r . |
mi krosertl20R0 grhayz&ndd t énda V) ankiedens ser t
ger-eklexktirilmiktilo?l -Seemgn i &r tdeeljeemd & i a
edi |l mi ktir. Sert leirki nii ni tqzZphlhefdsmikg gvpea d &) ¢é @ & &
el de edi |l en mincklenensazemdédrimkke tdleg seerli ,ser t | i ] i n
etmektedirk e kdi 6 de Shi madzu marka mikrosertl ik

kekbIShi madzu marka .mi krosertl ik ¢
4.4.2Basmadeneyi

Basma deneyl eri 250N kapasiteld] Dartec n
-ene hézénda ve oda séeBakmim&]) dedayiger - ek
-apeéenda ve 20 maizemelerk s € k la in j@Hermdr enalzzme
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grubunu t e measmaaeney ap éaldneéek ve bunl arén aritm
deney sonucu ol alb6tagoaatl enoméatr &a. ckhekielk sal der

gor¢é¢negmeg veril mi ktir.

k e K4i6:IDartece, ni ver sal test <ci hazé.
443AK € n ereyi d

220 ¢ mboyutundaki AZ91 al a K @admiekmagnezyum t oz kar e kéml g

hazeéer malzemelerina K € n ma davrgaenréik | akenma et est ci h
i ncel eRlmgxitii rakénma testi, l evha ¢zerinde bi
ASTM G133s 't a n d a[37dtéanndéamiled-gne@ami akénma test ci haze

at mosfer i(2° 2@ B0  &nechyg er - ekl ekt i rdeneyeri kt i r. AkE®@
ekstr ¢ zyonmalgetmaysenzdeeykii m ¢ farkl e kawiga hézénda
0.0245 m/s, 0.0375 m/s, 0.0567 mi® 10 mm kayma mesafesine sahip 10 mm

-apeénda ninell.i0Ok Nb inloyrema | y¢k altenda s¢grteégnmes
AK é ndeneyis o nr amazemeéyas z eyl er i czerinde geliken ai
profilometresi (Veeco Dektak 6M) | e anal vezy 2@y 6 Mmi KKk & i vaseét as
akénma iz al anAré& reaeddehsasoprh @ammarntdér ma voltaje
olan HITACHI marka TM1 000 model taramal &€ (SEM)ektron mi

i ncel enmi ktir

4.5 Korozyon Deneyi

Kncelmalreméring ér |l ek kaybeée Womrozyaom bdeereaylie-rer i
bulunan% 3. 5061 ukz Nild€Y ¢ 2 ey i t enalzemderm rB6nsaat

s¢reyl e tut ul mdakzeémglériay ¢yzaepyé | arléeakn é&mra bajl & ol al
mi k 0,.amlnnfol acakayxekli Aleexz¥on deneyl eri séras

zaman ar g3, 6K2, 48, 2dnvd 86 saat)° zel t i d emalzemé&rk ar €1 an
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séraséeyla damétél mék su ve al kolo(lmgi nde

hassasiyete sahip elektronik terazida r t éeKonrex2 yvon deneyl er i S €
zaman aral ékl arénda korozyon -°zeltisini
il e, -%zel ti il etkenl ifjJi i se T ®&¢neya Co n :

sonu-malzem&erin birim w¢gzxeyn alja@mrd étkaikérnya én
cinsinden dej er | e deaheyirsiol nnmneadzemnézrin korkizgon o z y o n

yézeyl eri niSEMi Ine e waanrenle mé
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5. DENEYSEL SONUKRAELY¥YBMELER

Kn c e | nealzeanter, saf magneyu m t /mdgaeryém tozuMT/mt), AZ91

al akamakeée/ mag@awiiny),mafmagmuezyum tal aké/l al ¢
(MTlatyve magnezyum t ow(ua)klag mikreynd ma £ ® ol | aanr naekk
olup, ¢i Z élloglee s éeazxd | pam&rml m

¢i z éllgHea z &€ rmhazemeleris énéf | andér él masé.

Boyut Or a Sembol

Malzeme

( e/me)m

372116 MT370/mt

57216 MT570/mt
Saf magnezyunt al ak &€/ Mazgne z

73916 MT740/mt

115416 MT1150/mt

22016 AZMT220/mt
Az9lal amémke 77916 AZMT780/mt
Saf magnezyumd | ak e/ Al ¢ mi ny 73927 MT740/at
Magneyumtozu/Al ¢ mi nyum t oz 16/27 mtl6/kat

51Mi kroyapé Kar akt evei Daegyard edan u-ill areés i

Kncelnareem@ er i n opti Kk mi kroskopta g°re¢gnt ¢l
toplu olarakv e r i | IHer kirtmalzemegrubuna ait MT370/mt, AZMT220/mt,
MT740/at ve mtl6/atle k st r yezkesitmi kr og/Carp&En® g heki ol ar a

séraseyd 4 o6gkerkiil ImeTkatlemmkma gnezyum t oz kar é«k
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akénma mekeagnanreaéra en baskéereokadagonma mekani

ol dujlwu - al ékmanén sonucu il e uyumlu ol ar ak,
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(b)
kekil: Abénma tapgél keéknde % ABMTI220/mtimalzemel - er e n
yézeyineebigktdnl ye taraféndan ol ukturu
mikroskop (@)a k € nma i z i geré¢ntegse ve (b) iz
adacéekl ardan al éenméekxk EDS analiz sonucu.
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veri |l mi k320ddeg°®° kekd§E] ¢ gi bi koradanymna -°zel ti s
s¢rmesibaj lndboranadriak ajérl ek kaybé artmaktadeéer
korozyon *heaa&t \)g/elm rl enmi ktailre.miHKoayruome yon heé
i -erijine bajl éeb2aveaerlkbd®2idle] swuhnhml mkekul .
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tal ak i -erijJjikerobgphé hekar akrt ar ken, i nce

AZMT220/mt malzeme saf magnezyumatake acha n ¢, rmalzemeéleeebenzer

ol arak talaxkx i-erifji ar { kekalb). Ghioorvezyon heézé

ar kadpdill magnezyum tealgarkImer emlémaksézén sécak
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Cl-iyonlraalgréezylfmnetaline nefluektyiet dimjl iami boyut unu

oksit konsantrasyonunu lerdeo bit o lod u jeyuneun °neml .
etmi ktir, bu -aléxkmadaredaebedbuxtiilre (kykml

54



0,0006

———mt16/at
—l— MT740/at

0,0004

0,0002

Korozyon Hizi {(g/{cm?x saat))

-0,0002

-0,0004 - . : :
0 25 50 75

Alliminyum Toz icerigi (% Ag.)

k e k 5.22: Saf magnezyum tozuve saf magnezyum & | a k €éhnadzaénr | anan
malzemelerim | ¢ mi nyum th@Z | ié-kavokyairheke n é n
dej i Ki mi

Al ¢mi nyum t oz i - saf magnezyuntozandap mea tsnalé/dtn e

malzemain korozyonh € z € @, sah Inagnmekyen a é mmk a ¢, r MIT140/a¢ n

malzeméde i se artan al ¢ ¢minyum t oz I -erijin

artmakta daha sonr a- aj én |mdMdemein0kdozyio® 0 t al
hezanakeéel(rhk@k®RBrNdr dl i en v e(199%)r nkagneézyuml ar €

alakemlaréndan al ¢¢minyum i-erijinin % 4
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MgOt abakal ar @éndammea ahaelilyiij ipmaesi ddheikg iol du

[46].B° y|l ece al ¢minyum il avesi il e milG&/ai t t al
ve MT740/at malzeméerin korozyon direncinin atté j € de¢Kemilf mekt ec
taraftan %aj2&r ladks-ma nyum toz i -eren saf me
MT740/atmalzemel e ok si t ol ukumu i-in al ¢¢minyumu

al ¢minyum el ement rbi® kytl leeroazanb € @teéad t onlak b ial iv
Ancak al ¢mi nyum t oz i -erijJinin teear 2561 n

korozyanalhmalt adeér .
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-%2zeltinidapdd Hdefkeéei ve dahda aykk®m28)K ked&j &
il et kke(lhkekbpPdartan talak i-erijine bajlé ol

dejeakalrmeckt er .
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temas sénér b°l gel eri fiziksel korozyona enc
i ncel mesi il e daha yojun tteanhaask syésnzéeryé aollaunk
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miktak nén y¢,¢ksek ol acajé Wu ve ar k28 Bakl arée (20

-al ekxkmada da genel ejilim olarak ince talack
talaktan ¢retilen malzemelerin y¢zeyinde da
g°r ¢l mekihedienl eBdaha az fizi ksel engel vV e

talaktan ¢retilen mal zemel Ancakkarabayomal &t a
¢ r e tAZMT&80/mt malzeméerdear t an t al ak | -aekrérjé nlki rblaijlliék

(ke&2)l okali zeal oamuk kor gleyo@mu -bls ngkeh aerré n
-ekirdekl enmeskorozyxwi baledlerée&kéelheli ki ddet i
5.26).
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6. GENELSONUC¢ L AR

1. Magnezyuma léea®k e magnezyum toz kar ékémlareénd
mi kroyapé -abhbBamalvar étnodzaun ekstr¢gzyon yP°
ol acakurgekakdan!| é yngp éfdaar kolléd ubjouy ut | ar daki
magnezyummalzemelerindeay né or anda tal ak/toz I -eri
tal ak boyut u ar tummdzenselermdeeat hi al eyno jmiang nteazlya K €
gor ¢l mrgekktseerk. y o] undluekk tvrei kdkagbetiektl kaexrt lain] i¢,r et
AZMT780/mt malzemedet espi t AZI9IImi alt akém tal akeéenoc
AZMT 220mt ve AZMT780/mt malzemelerdé a | a Kk ik--gaoijjuin | @&rkt tag t r
veel ektri kazalemEaefnémignezyum t BT3200kng nd an

MT570/mt, MT740/mt ve MT1150/minhalzemelerdésehemt al ak hemee i | i ne
talak boyutuna g°r e vyo]jealnd kutkr i-kaskiaftbeat zkl ean | ©
talak i -erijairne ép aj |G&f mmbdearyud katl iark e ndan ¢ r e

malzemeler;, zer i nde yapél amkXRD amakiuamesame k e
Ancak AZ9 1 al akém t al ak é nird dRD aralizlerinde bksitn mal z
ol uuaomspit AZI9Ilmi xltawém t aAZaW Z0/dtave cret
AZMT780/mt malzemelerin sertlik ve basma mukavemeti genel olarasaf
magnezyum t al MK, aMT57Q¢mt,eMTT40/ratrve MT1150/mt

malzemelerderd a h a  ir¢Safsmagnezyum takal ar é nd amMT379/mtet i | en
MT570/mt, MT740/mt ve MT1150/minalzemelerge n e | ejilim ol ar ak
art € k - a ive leasnmeneukaveimetik z al ma ej i | L AncakA¥Z91lst er mi
al akéem t al aAZn22em ve AZMTT80/Intenmalzemelerde iseatl a kK

i -erijine $ediklvé basmmbh anulkakemeti artarken, basma akma
mukavemet i °dneejnelril ebriirnddeej i Ki m g°zI| enmemi K
2. Saf magnezyum t &klaa & enmeezadralhagnma nn ymam  zt e
(MT740/a) mi k r oiycelgmesi sonucungda - é k r enk| i dé¢zensi oz
renkl i RXIsd & lceryiom y°n¢gnde birbiuziame«k al t

kat manl|l @1 g ebfed d a | Saf nmagrezyumtozu ileal ¢ mi toy u m
kar @ Kk @ mé n dmazenhe@rl@&a) grubumdatiasiyah gri renklib © 1 Ugvig
fazéne, beyaz -Mjg/AlyyempehEI|l bP |l gereaseebbl eki]
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ve ajJ ér |l ek-a %5 0 al ¢mi ny bivg,/Al10 £ a zié-near eai tal ack
k¢ mel enmeélk eMBT4@at vemmtl6/atmalzenderin XRD analizlerinde

al ¢ mi aMg veb-Mgi/Al;; piklerit es pi t . e dAil l¢gmi kityitem i § @ n e

baj | & hemlsad magkezyumt a é m déarne tMTT746/at malzemedehem de

saf magnezyum tozundanr e tmtllé/atmalzemedey o] unl u k darktgnké kK v e

y 0] u sdf magnezyum a é @ dsarne tMTT4@/atmalzemedere | de edi | mi Kt i r
MT740/atve mtl6/atmalzemelerind@a | ¢ mi nyum t oz i -eri i ajerl el
% 75 ol masé durumunda v Ky kk seelke ks ari tkl iikl ed &
g°%zI| enAgmék tiilret k e n lsaf magreeza/jmetozundagh e e t mitllé/atn

malzeme saf magnezyumma é mréka ¢ r eMTi40/aamal zemeye g°re stanc
sapmaseé y¢ksek ser Ardcakkem daf magnekyarmn aénmeekas ahi pt i r .
¢ r e t MTV4@/at malzemedenem desaf magnezyum tozundag r e t mtll6/atn

malzemeear t an al ¢mi nyum t dcbasma mugavemetindegda baj | € ol a
dejer dor¢glfmermi kKt ir

3.220em boyutWudddakil akém talaké i1l e magnezyum
hazeéer |l anan efkaiyzielnee lyeapéenl an ak &mamanat eénetzléerai nd
bajl & ygkanakdwvkeme t v eeldglktirki Kk sdheitkeamllan i ajeer | el
% 75 ve % 10AZMT220imarralzemaie a e & n maindd kayda n

dej er bir zfikanydke kKglkr ¢rhukeavegmks ek el ektrik il e
sahipaj erl ek-a % 25 VAEMT220/mst thalzenzehirds& a ki & nemae n

direncinin arttejeée g°zlenmixktir.

4. Aj er | ék kaybe y°nt e mi il e y a p éshfan korozy
magnezyunt al ak é i | e maégméenzdyaunm htaozzé r K earnéamn mal z e me
tal ak i - er i jkorazydn direngial rét moallBtimaatHéirliktek ar ar s é z

korozyon davrMiG78/mténas e egel aaypem - tgaelnakt a&f i | i m

o r etMTldemt malzeme incet al akt a mMT3Z0md vei MT&é40/mt
malzemelereg ° ke@r ozyon direncinin dahaAZ8lik ¢k ol duj
alakem talakeée il e gyré i beannoagreyeiork evege i se
i -ekallli aneél maksaébnaa traal jankeMi&780/mg madzeémenineartan
tal ak i -erijine bajl e ol ar ak korozyon hez
AZMT220/mt mal zeme saf magnezyum talakéndan ¢r el

ol arak talak i-eriji arttéek-a korozyon hézeéen
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5. Korozypnal td%i 36 - saat i twtulan haegnezyum/ al ¢min
kar eékéml ar é mazemeletmaizréir h aamlaaan bakéna ajeéer| ¢
s¢reye g°re dejikiminden el da ¢endiidyeunm ktoa z
i -erijJinin ar t nyausné tiolzeu n d anfl6/atgmealgamenine n
korozyon heéezé azat aé trea, r ddiiai40/admazgmedez vy u m

~

i se artan al¢minyum toz i-erijine bajl é

sonra aj éer | é&k-MT740malzerdenitkaolzyaokn ih-éezréenna ul ak é
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