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Long Period Stacking Ordered phase

has been founded in Mg-Zn-Y alloy
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Inoue et al. J. Mater. Res. Vol. 16 (2001) 1894

The structure of LPSO phases
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Kishida et al. Intermetallics Vol. 31 (2012) 55

Typical polytypes of LPSO phase
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Microstructure of Mg-5at.%Zn-7at%Y alloy MajOr phase is the 14H Stacking structure

Measurement of Elastic Properties

Inelastic X-ray scattering

Scattered X-ray

Phonon

Incident X-ray kp, hwp

ki , AW

{ Ks=K;j+Kk Momentum conservation principle
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hwgs=hw; +hw, Energy conservation principle K

Dispersion of phonons

Elastic stiffness constants of Mg-based LPSO phase with the 14H structure (Hexagonal)
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Relationship between energy of phonon at around the I" point and elastic constants
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BL35XU hutch layout

Optics hutch NRS-1 NRS-2 Analyzer hutch Backscattering hutch
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IXS Backscattering
High heat load High resolution Sample Mirror Monochromator
monochromator optics table position
Sample table Analyzer platform Si(111) Table

at 10m (shiftbeam vertically)
Beam path for inelastic X-ray scattering Analyzer
i i Detector . . Backscattering
Mirror  Si(111
(Vertical scattering plane) I __'i RO
Sample —
\P_.
Monochromator Si(111)

Baron et al. J. Phys. Chem. Solids Vol. 61 (2000) 461

hw; ~ hwg ~ 22keV Resolution ~1.5meV

Results
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Dispersion of phonons
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Poly-crystalline elastic constants are calculated as

Elastic constants were roughly estimated Young' s Shear Bulk
Functions for peak fitting: C11 Css3 Cas Ces /GPa modulus modulus modulus / GPa
Pseudo elastic scattering: delta function
Ph _ . . Convoluted with Lorentz function 7.1 83.2 15.0 28.2 o7.4 22.2 4o.1
onon: Dumped harmonic oscillator (Resolution function)

Discussion

Elastic constants of pure-Mg

C11 C12 Cqys [/ GPa
59.3 25.7 16.4
Cs3 C13 Ces [ GPa
61.5 21.4 16.8

Most of elastic stiffness constants of LPSO
phase are larger than those of pure-Mg
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Inter-atomic bondings are strengthened
upon alloying with Zn and Y

Is the LPSO phase a composite of pure-Mg
and (Zn, Y) enriched layers?
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Cu4 < Cgs but Cqq < Cg3

Comparing with the macroscopic measurement
(Resonant Ultrasound Spectroscopy)
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Poly-crystal

Piezo-electric

transducers
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LPSO phase is not a simple composite of
pure-Mg and (Zn, Y) enriched layers
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Young’ s Shear Bulk

modulus modulus modulus / GPa
53.4 20.9 40.2

Future works

Measurements for LPSO phases with other
stacking sequence
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To separate the elastic properties of
pure-Mg and (Zn, Y) enriched layers

Measurements for LPSO phases with other
alloying elements
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To understand what is the common
elastic propertis of LPSO phases




