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Quasicrystals ‘

They exhibit a unigue combination of physical properties:

AHigh strength, hardness and brittleness due to low density of
dislocations and their low mobility

ALow surface energy

A Lowadhesivityand high abrasion resistance
AHighly isotropic elastic properties

AHigh corrosion resistance

Most of discoveredquasicrystallinematerialswere preparedassingle
phasematerials Howeverrecentlyquasicrystallingrecipitatesin Mg-
ZnY alloyswere observed Yiet. al., Mat. Sci Eng A300(2007)].

Motivation: Unique structure of these precipitates could lead to
Improvementof mechanicapropertiesof magnesiunalloys
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| Quasicrystals ‘

Periodiccrystals—— only 2,34
and 6-fold rotational symmetries

Multiple units —— tiling with
WT 2 ND rbt&RiehSl gy@metrybut
without translationalsymmetry

Penrose tiling

Units of 3Dicosahedratiling
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Samples

Samplesof studied were prepared by squeezecasting Composition
table of Mg-Zn-Y-basedalloysin wt.%

Zn Y Nd Zr Gd Mg
WE43 - 2.95 2.48 0.30 0.15 | balance
WE43+11Zn 10.90 | 1.80 0.73 0.28 0.12 | balance
WE43+14Zn 13.80 | 3.06 1.04 0.29 0.10 | balance
WE43+26Zr1 25.82 | 3.02 1.16 0.27 0.17 | balance
Compositiorof Mg-Zn-Albasedalloysin wt.%

Zn Al Ca Mg
Mg5Zn3Al | 5.3 3.2 0.1 | balance
Mgl2Zn3Al| 11.9 3.1 - balance

-




Scanning electron microscopy

SEM images of as cast alloys in backscattered electrons
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Microhardnes®f as cast alloys ‘
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Correlation of hardness and zinc content of studied alloys
Hardness of alloys significantly increases with increasing zinc conte




Transmissiomlectron microscopy
As cast WE43+26Zn alloy

Electron diffraction; 10-fold
symmetry of diffraction pattern
confirms presence atosahedral

Bright fieldg large particles of phase

eutectic and small rods in matrix




High resolution transmissioglectron microsc
Mg-2.4¥10.6Zn alloyhot-rolled and annealed at 40 for 0.5 h
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Stairs or ledges are present at the
interface of the Mg matrix and
icosahedraphase due to their

Incommensurability

~29 (21)(1010)

I D.H.Bae S.H. KimD.H. KimW. T. KimActaMaterialia50 (2002) 2343.



Positron lifetimespectroscopy ‘

Description |State t,(ps) |1,(%) t, (ps) | ,(%)
WEA43 ascast 223.9(3) 1100 - -
WE43+26Zn |ascast 192(4) |56(3) 302(4) 44(3)
WE43+147Zn |ascast 187(2) |58(2) 302(3) 42(2)
WE43+11Zn |ascast 201(2) |67(3) 296(5) 33(3)
Mg5Zn3Al ascast 219(1) [96(1) 290(10) 14(1)
Mgl2Zn3Al |ascast 217.3(5) 193.9(5) |300(10) |6.1(5)

A All studied alloys containinguasicrystallinephase exhibit second
component with positron lifetime ~300s

A Misfit defects in alloys containirgemicoherenor incoherent
precipitates usually exhibit second component with positron lifetime
~260ps[Hruskaet. al.,ActaPhys. Pol. A25(2014) 718]

A Therefore, defects associated witjuasicrystallingphase are larger than
those commonly associated with na@uasicrystallingrecipitates
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Scanningelectron microscopy ‘
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WE43+14Zn alloy annealed 51 h and quenched
Red arrows indicate few particles of-ptlase (MgZn,Y,), remaining

I part of grain boundary phase is formed byHase (MgZn,Y)



