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Nanoglasses: ) A New Kind of Non-crystalline Solids
© May open the door to a New generation of technologies

Today's Technologies: Strong Preference for Crystalline Materials
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- Reason

Control their properties => Controlled modification of their defect or chemical micrlc_)l-os‘gr’up)ture




Modification of the Properties of Materials by introducing

Cryst. Defects
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=> No Modifications of Properties

=>Gener. Glasses with Struct./Chem. Defects
Random Arr.:i +0 => Tuneable Properties

Defects

Deviate from the Glassproduction of the Past (~8 000 v)

How ?



Deviating from the Glassproduction of the Past (~8 000 y)

Geneating a Glass (Nanoglass) with Tunable Structural Defects
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=> New State of Non-crystal. Matter

® New atom/electr, Structures
@ New properties ;"f Glasses

Structure of Nanoglasses



Structural Observations on Nanoglasses
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New Struct. = New Properties ?



New Properties of Nanoglasses

Ferromagnetism in Nanoglasses

Melt-cooled Glass and a Nanoglass e

Bi-compathily of a Ti,Zr, Cu,Pd, Nanoglass and a Ribbon

R, Witte et al APL 103,073106yte of cell proliferation on the free surf, of nanoglass and a ribbon
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Nanoglass Alloys of Components: Immiscible in the Crystalline State
2 Cases - Nanoglass Alloys of :

@ Components with same Chemical Bonds (Both metallic)

Compositional Map Chen Na et al Nanoscale 7 2015 6607
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Although Fe and Cu are immiscible in the crystalline state

@ Components with different Chemical Bonds (Metallic-lonic
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Conceiv. Developments ?



Conceivable Development of the Fieldof NG

(O Past: Tech. Appl. of Crystalline Materials Opened the door

=>Technology- Age of Crystalline Materials: "Crystal Age"
=>> based on the New Properties Metals(Bronze,Fe ..),Ceramics, SC ....

Today/Future: Comparable situation: Nanoglasses

© Tech. Appl. of Nanoglasses: May open the door

=>Technology- Age of Non-Crystalline Materials " Glass$ AQE"
=>> based on Utilizing the New Properties of Nanoglasses

=> New Magnetic, Mechan., Biological, Catalytic, Alloying...Properties

(O Presently open Question: Find economic ways to produce large quantitie
Nanoalasses
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Production of Nanoglasses

Inert Gas Condensation

Scraper

Glassy Clusters

(1...2 nm)

Evaporation sources
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Severe Plastic Deformation (SPD)

@ Extrusion

>melt quenched bulk glasses

@Rolling
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Enhanced Thermal Stability and Medium Range Order in Nanoglasses

N.Chen et al. Nanotech. 24 (2013) 045610/1-4
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Enhanced Thermal Stability
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Enhanced Medium Range Order
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What characterizes this New Non-crystalline Struct. of Minimum Free Energy ?
' First observation conc. the New Non-cryst Struct. in NG



Observations indicating the ldentical Atomic Structure in All NG-Interfaces

Radial Distr. Function Moessb. Spectra  Quadr. Splitting Magnetization
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Reasons for the Formation of the New Noncryst. Structure in the NG-Interfaces

© What characterizes the New Structure
@ Why is Struct. of all Interfaces identical
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