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[T¢9w!¢«w

Tane inceltme

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

TœŜǊƛƪ
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Tane inceltici ǀƴŀƭŀǒƤƳƭŀǊƤƴȅŀȅƎƤƴolarak ƪǳƭƭŀƴƤƭƳŀŘƤƐƤȅǸƪǎŜƪōŀǎƤƴœƭƤŀƭǸƳƛƴȅǳƳ
ŘǀƪǸƳprosesinde,Ti-Bve BƛœŜǊŜƴǀƴŀƭŀǒƤƳƭŀǊƤƴǎƤȊŘƤǊƳŀȊƭƤƪistenenǇŀǊœŀkalitesiveƛœ
ȅŀǇƤǎƤǸȊŜǊƛƴŘŜƪƛetkilerininƎǀȊƭŜƳƭŜƴƳŜǎƛ.

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

!Ƴŀœ

5

YŀǘƤƭŀǒƳŀ œŜƪƛƴǘƛǎƛ 
[DOI: 10.1016/j.actamat.2006.04.035]

aƛƪǊƻ œŜƪƛƴǘƛƭŜǊ ǾŜ ƎŀȊ ǇƻǊƻȊƛǘŜǎƛ

+ =

{ƤȊŘƤǊƳŀȊƭƤƪ ƘŀǘŀƭŀǊƤ



5ǀƪǸƳƪŀǊŀƪǘŜǊƛǎǘƛƐƛ

¸ǸƪǎŜƪǎƤŎŀƪƭƤƪǘŀƴƪŀǘƤƭŀǒƳŀsonucudahaazǎŀȅƤŘŀœŜƪƛǊŘŜƪƻƭǳǒƳŀǎƤƴŀōŀƐƭƤkabataneler veŘƻƭŀȅƤǎƤȅƭŀbesleyicilik
ǸȊŜǊƛƴŘŜolumsuzetkili kabadendritlermeydanagelir.
Kabadendritler,ǎƤŎŀƪȅƤǊǘƤƭƳŀȅŀmeyilli bir ȅŀǇƤƻƭǳǒǘǳǊǳǊvemekanikǀȊŜƭƭƛƪƭŜǊolumsuzetkilenir.

NeȅŀǇƤƭŀōƛƭƛǊΚ

Taneinceltme,besleyicilikƪŀǊŀƪǘŜǊƛǎǘƛƐƛƴƛŀǊǘƤǊƤǊōǀȅƭŜŎŜporoziteveœŜƪƛƴǘƛgibiŘǀƪǸƳƘŀǘŀƭŀǊƤƴŘŀazalmaƎǀǊǸƭǸǊ.
Taneinceltme,ŘǀƪǸƳŘŜarzuedileninceveŜǒŜƪǎŜƴƭƛȅŀǇƤeldesineimkanverir.

bŀǎƤƭȅŀǇƤƭŀōƛƭƛǊΚ

TaneincelticiǀƴŀƭŀǒƤƳilavesiile hetero-œŜƪƛǊŘŜƪǎŀȅƤǎƤŀǊǘƤǊƤƭŀōƛƭƛǊ.
¸ŀǊƤ-ƪŀǘƤǒŜƪƛƭƭŜƴŘƛǊƳŜile ikincilœŜƪƛǊŘŜƪƎǀǊŜǾƛƎǀǊŜƴbirincil fazlarό₫ύƻƭǳǒǘǳǊǳƭŀōƛƭƛǊ.

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

¢ŀƴŜ TƴŎŜƭǘƛŎƛƭŜǊ
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!ƭǸƳƛƴȅǳƳŀƭŀǒƤƳƭŀǊƤƛœƛƴȅŀȅƎƤƴƪǳƭƭŀƴƤƭŀƴtane incelticiœŜǒƛǘƭŜǊƛ

TiƛœŜǊŜƴ: AlTiB,AlTiC

AlTiB: mȊŜƭƭƛƪƭŜȅƻƐǊǳƭŀōƛƭƛǊόŘǀǾƳŜύŀƭŀǒƤƳƭŀǊƤƴtane inceltme prosesindeȅŀȅƎƤƴolarakƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊ. EnȅŀȅƎƤƴ
ƪǳƭƭŀƴƤƭŀƴƤAlTi5B1ΩŘƛǊ.5ǀƪǸƳŀƭŀǒƤƳƭŀǊƤƴŘŀ%3,5 SiƻǊŀƴƤŀǒƤƭŘƤƐƤƴŘŀΣSizehirlenmesiƎǀǊǸƭŜōƛƭƳŜƪǘŜŘƛǊ. Uzunbekleme
ǎǸǊŜƭŜǊƛƴŘŜŀƪǘƛŦƭƛƐƛveŜǘƪƛƴƭƛƐƛbozulurvepota/ocakzeminineœǀƪŜƭƳŜƎǀǊǸƭǸǊ.

AlTiC: Zr ve CrƛœŜǊŜƴȅƻƐǊǳƭŀōƛƭƛǊŀƭŀǒƤƳƭŀǊƤƴtane inceltme prosesindeAlTiBaksinedahaiyi ǎƻƴǳœverirler ancakMn
ƛœŜǊŜƴŀƭŀǒƤƳƭŀǊŘŀ(3xxx) ƪǳƭƭŀƴƤƭƳŀȊƭŀǊ. TiC œŜƪƛǊŘŜƪƭŜƴŘƛǊƛŎƛajanlarda ¢ƛ.ΩŜƎǀǊŜœƻƪdaha az topaklanma
ƎǀǊǸƭƳŜƪǘŜŘƛǊ.

TiƛœŜǊƳŜȅŜƴ: AlB

AlB: AlTiBgrubu tane inceltici ǀƴŀƭŀǒƤƳƭŀǊƤƴȅǸƪǎŜƪSi ƻǊŀƴƤƴŀsahipŘǀƪǸƳŀƭŀǒƤƳƭŀǊƤƴŘŀǾŜǊƛƳƭƛƭƛƐƛƴƛƴŘǸǒƳŜǎƛΣ
ŀƭŀǒƤƳŘŀzehirlenmeye sebep ƻƭƳŀǎƤve genel olarak ergiyikte porozite ile bifilm ƻƭǳǒǘǳǊƳŀǎƤƴŀƪŀǊǒƤƴtercih
edilmektedir. [ƛǘŜǊŀǘǸǊŘŜAl-SiŘǀƪǸƳŀƭŀǒƤƳƭŀǊƤƴŘŀtane inceltmeǇŜǊŦƻǊƳŀƴǎƤve uygulamaŜǎƴŜƪƭƛƐƛȅǀƴǸƴŘŜƴǀƴ
planaœƤƪƳŀƪǘŀŘƤǊ.

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

¢ŀƴŜ TƴŎŜƭǘƛŎƛƭŜǊ
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!ƭ¢ƛ. ǀƴ ŀƭŀǒƤƳƭŀǊƤƴƤƴ ƻƭŀǎƤ ǘŀƴŜ ƛƴŎŜƭǘƳŜ ƳŜƪŀƴƛȊƳŀƭŀǊƤΤ

1 2 3

Peritektik teori Hulk teorisi IƛǇŜǊœŜƪƛǊŘŜƪƭŜƴƳŜ ǘŜƻǊƛǎƛ

!ƐΦ ҈лΣмр ¢ƛ ǸȊŜǊƛƴŘŜΣ 
TiAl3 intermetalikleri 
ƘŜǘŜǊƻ œŜƪƛǊŘŜƪ ƻƭŀǊŀƪ 
ŘŀǾǊŀƴƤǊΦ ¢ŀƴŜ ƛƴŎŜƭƳŜǎƛΣ 
ƻƭǳǒŀƴ ¢ƛ!ƭ3 hetero-
œŜƪƛǊŘŜƪƭŜǊƛƴƛƴ ǎŀȅƤǎƤƴŀ ǾŜ 
ōƻȅǳǘǳƴŀ ōŀƐƭƤŘƤǊΦ

TiAl3 intermetalikleri ƻƭǳǒǘǳƪǘŀƴsonra
ȅǸȊŜȅŘŜœǀȊǸƴƳŜȅƛengelleyenbir TiB2

ƪŀǘƳŀƴƤƻƭǳǒǳǊ. Buarada,ŘƤǒŀǊƤȅŀŘƻƐǊǳ
Ti ve ƛœŜǊƛȅŜŘƻƐǊǳAl ŘƛŦǸȊȅƻƴǳ
ƎŜǊœŜƪƭŜǒƛǊ. TœŜǊƛŘŜŀƭǸƳƛƴȅǳƳŎŀ
ȊŜƴƎƛƴƭŜǒŜƴergiyik₫-Al olarakƪŀǘƤƭŀǒƤǊ.
Kabukta hetero-œŜƪƛǊŘŜƪƭŜƴƳŜdevam
eder.

!ǒƤǊƤ%Ti ƛœŜǊŜƴergiyik ƛœŜǊƛǎƛƴŘŜ
œǀȊǸƴƳǸǒTi, TiB2 ile ergiyik ŀǊŀǎƤƴŘŀ
bulunankatmandasegregeolur ve ince
bir TiAl3 ƪŀǘƳŀƴƤƻƭǳǒǘǳǊǳǊ. Peritektik
reaksiyon sonucu TiAl3 ǸȊŜǊƛƴŘŜ₫-Al
œŜƪƛǊŘŜƪƭŜƴƳŜǎƛōŀǒƭŀǊ.

[DOI: 10.1007/978-3-319-58380-8]

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

Mekanizma
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!ƭ. ǀƴ ŀƭŀǒƤƳƭŀǊƤƴƤƴ ƻƭŀǎƤ ǘŀƴŜ ƛƴŎŜƭǘƳŜ ƳŜƪŀƴƛȊƳŀǎƤΤ

AlB2 ƛƴǘŜǊƳŜǘŀƭƛƐƛheterojen œŜƪƛǊŘŜƪolarakƎǀǊŜǾŀƭƳŀƪǘŀŘƤǊ. Verimli bir tane
inceltme ǎŀƐƭŀȅŀōƛƭƳŜǎƛƛœƛƴSi ǾŀǊƭƤƐƤƴŀƛƘǘƛȅŀœŘǳȅǳƭƳŀƪǘŀŘƤǊ. ₫-Al ile AlB2

ŀǊŀǎƤƴŘŀƻƭǳǒŀƴSiB6 ƪŀǘƳŀƴƤΣŀƭǸƳƛƴȅǳƳile AlB2 ŀǊŀǎƤƴŘŀƪƛkristalografik
ǳȅǳǒƳŀȊƭƤƐƤŘǸǒǸǊƳŜƪǘŜveAlB2ΩƴƛƴœŜƪƛǊŘŜƪƭŜƴƳŜpotansiyeliniŀǊǘƤǊƳŀƪǘŀŘƤǊ.

659,7ϲ/ΩŘŜŀƭǸƳƛƴȅǳƳile AlB2ƛƴǘŜǊƳŜǘŀƭƛƐƛŀǊŀǎƤƴŘŀǀǘŜƪǘƛƪrekasiyonmeydana
gelir ve ergiyik ƛœŜǊƛǎƛƴŘŜœǀȊǸƴƳŜƳƛǒAlB2 ƛƴǘŜǊƳŜǘŀƭƛƐƛǸȊŜǊƛƴŘŜbir katman
ƻƭǳǒǘǳǊǳǊ.!ƭŀǒƤƳƤƴƭƛƪƛŘǸǎǎƤŎŀƪƭƤƐƤƴƤƴŀƭǘƤƴŀŘǸǒǸƭƳŜǎƛile birlikteƻƭǳǒƳǳǒkatman
ǸȊŜǊƛƴŘŜ₫-AlǇŀǊǘƛƪǸƭƭŜǊƛœŜƪƛǊŘŜƪƭŜƴƳŜȅŜōŀǒƭŀǊ.

AlB2ƛƭŜ œŜƪƛǊŘŜƪƭŜƴƳŜ
[DOI: 10.1016/S1003-6326(11)60878-9]

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

Mekanizma
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¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

4ŀƭƤǒƳŀ !ƪƤǒƤ
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EN AC 47100 (AlSi12Cu1(Fe))  
ŀƭǸƳƛƴȅǳƳ ŘǀƪǸƳ ŀƭŀǒƤƳƤ

!ƭ¢ƛр.м ǘŀƴŜ ƛƴŎŜƭǘƛŎƛ ǀƴ ŀƭŀǒƤƳƤ
ό!ƭΥ фоΣфлΣ ¢ƛΥ рΣмΣ .Υ лΣфр ҈ ŀƐΦύ

!ƭ.о ǘŀƴŜ ƛƴŎŜƭǘƛŎƛ ǀƴ ŀƭŀǒƤƳƤ
ό!ƭΥ фсΣурΣ .Υ оΣм ҈ ŀƐΦύ

¸ǀƴǘŜƳSi Cu Fe Mg Mn Cr Zn Ti Sr

{ƻƐǳƪ 
Parmak

10,97 0,83 0,75 0,06 0,28 0,02 0,32 0,05 0,07

5ǀƪǸƳ11,09 0,84 0,75 0,06 0,29 0,02 0,31 0,05 0,07

9b !/ птмлл ό!ƭ{ƛмн/ǳмύ ƪƛƳȅŀǎŀƭ ōƛƭŜǒƛƳƛ ό҈ ŀƐΦύ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

Malzeme
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{ƻƐǳƪ ǇŀǊƳŀƪ ǘŜǎǘ ŀǇŀǊŀǘƤ

Deneme Kodu 5ǀƪΦ {ƤŎŀƪΦ όϲC) !ƭ¢ƛр.м ό҈ŀƐΦύ!ƭ.о ό҈ŀƐΦύ

1-Normal 730 ҕ10 0 0

2-AlTiB 730 ҕ10 0,5 0

3-AlB 730 ҕ10 0 0,5

{ƻƐǳƪ ǇŀǊƳŀƪ ǘŜǎǘ ƪƻǒǳƭƭŀǊƤ

²ŀŦŦƭŜ !ƭ.о ǀƴ ŀƭŀǒƤƳƤ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

{ƻƐǳƪ tŀǊƳŀƪ ¢Ŝǎǘƛ

4ǳōǳƪ !ƭ¢ƛр.м ǀƴ ŀƭŀǒƤƳƤ
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Merkez Merkez Merkez

{ƻƐǳƪ ǇŀǊƳŀƪ ǘŜǎǘ ǎƻƴǳœƭŀǊƤ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

{ƻƐǳƪ tŀǊƳŀƪ ¢Ŝǎǘƛ
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{ƻƐǳƪ ǇŀǊƳŀƪ ƳŜǊƪŜȊŘŜƴ ŀƭƤƴƳƤǒ ƴǳƳǳƴŜ ƳƛƪǊƻȅŀǇƤƭŀǊƤ ό.ŀǊƪŜǊ ŜƭŜƪǘǊƻƭƛǘƛƪ ŘŀƐƭŀƳŀύ

Daha ince taneli yapē

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

{ƻƐǳƪ tŀǊƳŀƪ ¢Ŝǎǘƛ

14



Deneme Kodu
9ǊƎƛȅƛƪ {ƤŎΦ 

(ϲC)
мΦ CŀȊ IƤȊƤ 

(m/s)
нΦ CŀȊ IƤȊƤ 

(m/s)
оΦ CŀȊ .ŀǎƤƴŎƤ

(bar)
Kademe

(mm)
TƭŀǾŜ

ό҈ лΣр ŀƐΦύ

1-Normal 710 ҕ5 0,15 ҕ0,05 3 ҕ0,3 300 ҕ5 120 Yok

2-AlTiB 710 ҕ5 0,15 ҕ0,05 3 ҕ0,3 300 ҕ5 120 AlTi5B1

3-AlB 710 ҕ5 0,15 ҕ0,05 3 ҕ0,3 300 ҕ5 120 AlB3

¸ǸƪǎŜƪ ōŀǎƤƴœƭƤ ŘǀƪǸƳ ŘŜƴŜƳŜ ƪƻǒǳƭƭŀǊƤ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

¸ǸƪǎŜƪ .ŀǎƤƴœƭƤ 5ǀƪǸƳ
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5ǀƪǸƳ ǇŀǊœŀ ǊŀŘȅƻƎǊŀŦƛƪ ŀƴŀƭƛȊ ǎƻƴǳœƭŀǊƤ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

Radyografik Analiz
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Deneme Kodu
tŀǊœŀ IŀŎƳƛ 

(mm3)
Saptanan Hata 
{ŀȅƤǎƤ όŀŘŜǘύ

Ortalama Hata 
Hacmi (mm3)

Iŀǘŀ hǊŀƴƤ ό҈ύ

1-Normal 115046 31 0,192 0,005

2-AlTiB 115858 31 0,182 0,004

3-AlB 115752 20 0,08 0,001

5ǀƪǸƳ ǇŀǊœŀ /¢ ŀƴŀƭƛȊ ǎƻƴǳœƭŀǊƤ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

CT Analizi
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Deneme Kodu .ǀƭƎŜ-1
Standart 
{ŀǇƳŀ όˋύ

.ǀƭƎŜ-2
Standart 
{ŀǇƳŀ όˋύ

.ǀƭƎŜ-3
Standart 
{ŀǇƳŀ όˋύ

1-Normal 78,06 0,37 79,27 0,21 80,65 0,16

2-AlTiB 80,11 0,11 79,82 0,08 82,36 0,07

3-AlB 82,43 0,02 81,74 0,06 83,94 0,05

5ǀƪǸƳ ǇŀǊœŀ ǎŜǊǘƭƛƪ ǘŜǎǘƛ ǎƻƴǳœƭŀǊƤ όI.ύ

79,32 80,76 82,70

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

Sertlik Testi

18

Å Tane inceltici ǀƴŀƭŀǒƤƳƪǳƭƭŀƴƤƳƤƴŀōŀƐƭƤ
olarak ŘǀƪǸƳǇŀǊœŀƴƤƴsertlik ŘŜƐŜǊƭŜǊƛƴŘŜ
ŀǊǘƤǒƎǀȊƭŜƳƭŜƴƳƛǒǘƛǊ.

Å Ortalama79,32 HBŘŜƐŜǊƛAlTiBƪǳƭƭŀƴƤƳƤile
80,76 I.ΩȅŜΣAlB ƪǳƭƭŀƴƤƳƤile 82,70 HB
ŘŜƐŜǊƛƴŜȅǸƪǎŜƭƳƛǒǘƛǊ.

Å Tanelerin incelmesine ōŀƐƭƤolarak tane
ǎƤƴƤǊƭŀǊƤŀǊǘƳƤǒve sertlik ǀȊŜƭƭƛƪƭŜǊƛolumlu
ŜǘƪƛƭŜƴƳƛǒǘƛǊ.



{ƤȊŘƤǊƳŀȊƭƤƪ ōǀƭƎŜǎƛΣ ǘŀǊŀƭƤ ŀƭŀƴ 
ƴǳƳǳƴŜ ŀƭƤƴŀƴ ƪƤǎƤƳΣ нт ƳƳ ƪŀƭƤƴƭƤƪ

5ǀƪǸƳ ǇŀǊœŀ ƳƛƪǊƻȅŀǇƤƭŀǊƤ όŘŀƐƭŀƳŀǎƤȊύ

Genel Genelaŀœŀ ǘŜƳŀǎ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

aƛƪǊƻȅŀǇƤ !ƴŀƭƛȊƛ
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5ǀƪǸƳ ǇŀǊœŀ ƳƛƪǊƻȅŀǇƤƭŀǊƤ όŘŀƐƭŀƳŀǎƤȊύ

1-Normal 2-AlTiB 3-AlB

500x 500x 500x

Kaba Al-{ƛ ǀǘŜƪǘƛƪ ȅŀǇƤǎƤ ǾŜ ƪŀōŀ ₫-!ƭ ǇŀǊǘƛƪǸƭƭŜǊƛTƴŎŜ !ƭ-{ƛ ǀǘŜƪǘƛƪ ȅŀǇƤǎƤ ǾŜ ƪŀōŀ ₫-!ƭ ǇŀǊǘƛƪǸƭƭŜǊƛΣ 
ƛƐƴŜǎŜƭ ǾŜ ƪŀōŀ ƛƴǘŜǊƳŜǘŀƭƛƪ ŦŀȊƭŀǊ

TƴŎŜ !ƭ-{ƛ ǀǘŜƪǘƛƪ ȅŀǇƤǎƤ ǾŜ ƛƴŎŜ ₫-!ƭ ǇŀǊǘƛƪǸƭƭŜǊƛ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

aƛƪǊƻȅŀǇƤ !ƴŀƭƛȊƛ

20



5ǀƪǸƳ ǇŀǊœŀ ƳƛƪǊƻȅŀǇƤƭŀǊƤ ό.ŀǊƪŜǊ ŜƭŜƪǘǊƻƭƛǘƛƪ ŘŀƐƭŀƳŀύ

¸ǸƪǎŜƪ.ŀǎƤƴœƭƤ!ƭǸƳƛƴȅǳƳ5ǀƪǸƳile «ǊŜǘƛƭŜƴ«ǊǸƴKalitesineAlTi5B1 VeAlB3mƴ!ƭŀǒƤƳƤƴƤƴEtkisi

aƛƪǊƻȅŀǇƤ !ƴŀƭƛȊƛ

21


