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1950

KI & a msngetallerin ¢ r et 1 nprnatni | e
uygul anamay amamanere , teorik
olarak k al adgjk& n¢l ¢yor du

¢ ¢ n ksaf s € wetali amorf y apié- i nde
k athale getirmek 1 - i 1n000.000.000
OC/ slikbirs o] ut mahytaivyaar-d é



1960

Caltech-Pol Cuwez; e r | nsiafk bir metalin

| - | Z2arkonyum veya nikel katarak h é zbir é
Kekiddrem] ut ubimuak &lindire
d° kercaksméetallery apméckt ér

Fakat bu ¢ a msneetallerin k a |l & rs&déece é
bi r manemetrek adar der

Daha k a | metallk cam y a p éekl@ etmek
| - isnindir hézamral t t e adden
y a (kiestallily a md@ mukt ur

So] uthnazl.800.000 °C/sn
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Akihisa Inoue of Tohoku University-Japonya y a p é |
- al ékmaly apdmatanyum qgibi b ¢ y ¢ ketal
at oml aeklemmas ile kristalizasyon h é z éim¢éeyng,
O | - ¢ddéekt QP & ¢ | me Kt ¢

Dol ay éesjeekrl, a y&b ¢ y catomlardan d o ] miu
kombinasyon y a p € | herr-seak mettalik a | a Kkcéamms
y a p éettaedilebilir.

G¢eneg meg deahalenk ul | apy€@htaaamdi r



Be ylbr yapédmky¢ - cakomlar b ¢y ¢ K

at oml ar @afkéeijnndeal emnabre,y ¢ kK1 ¢ kt e
atomlardabuk ¢ mel aras émbaxkiukl!l ar é
doldururlar.

B¢y ¢kt oml § B @ adyag €t rmayssede
kristal olmayan y a p éelda edilir.



METALKK CAMLARI N
¥ZELLKKLERK

0 Mukavemet (Paslanmaz ¢ el | k ikie kat
mukavemetli o | ma sréanjameaha hafif)

OSertlik ( Y¢ zueyygul amal ar énda)

0 Tokluk (Seramiklere oranla daha y ¢ ks ek
k & r édirenai)

O Elastiklik ( Y ¢ k sakimen okt as é)

O Tanes &€ n & r |oa rnéanjé@rezgon ve a K € n ma
direnciniar t t ér ér



BOUNCING BACK

Metals with a glassy, or amorphous, structure can be far stronger and springier than normal metals

Drop a metal ball onto a normal metal and the grains Drop a metal ball onto a metallic glass and it bounces
shift along grain boundaries, absorbing the energy of back up
the bounce and creating a dent

L A=
| -
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Kristal y a p & lo&taneli malzemelerde; tane
séneérylagprear@ary a © k't al. aGelend Bir

darbe y ¢ z ¢ n cekiteyen kuvvetin bir k € s mé
geri verilirken kal atané sénénlaarad énda
abs or b(Plasnikedeformasyon).

Metalik camlarda ise tane s éné ol ama édvej é
atomlary apé er i s e hidkee k1 f edrel ekt i ]
| - uygulanan kuvvet aynen geri verilir ve eski

Ke k!l hemen k a v u Kilastik deformasyon).

Bu sayede y a pmaikavemetli,tok, a y rz@manda
esnekol makt adeér



Mukavemet-E| asti kl 1 k Ashby Diya
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Elastic Limit =)

Density (g cm-3) 26-2.9 43-5.1
Tensile yield strength, o, (GPa) : 0.10-0.63 0.18-1.32

Elastic strain limit, e, ~0.5% ~0.5%

Fracture toughness, K, (MPa m*) 23-45 55-115

Specific strength (GPa g1 cm3) ! <0.24 <031
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' RETKMK VE KULLANI

Metallk c a m|l ay&mé ks @metal yapéseéend
ol duj u;i -nel | knazmmamr - o kd ¢ K ¢bkr
sécakl ék(Vitaeloy=400°C, - e | 100OQ°@ r =
d° ve¢l evieild enr k a | & nkadalj @dastikler
kadar kolay bir Keki | d&®° k ¢m
yvapél abi L mektedir

D° k ¢ yna p € malzemede soj uma naseénd
ol uklkp- ¢ -mekk ¢ - ¢ kvesetde edilen
S énynz eyir ¢ zvepar |l akt ér
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Elde edilen al

sojutul masé I
camlar elde edilir. Fakat
laboratuvaror t a mé n

EEa

vapél an bu den

okamaze o micktoar
ol UKmukKktur.
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