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Contents for today’s classContents for today’s class

• Preparation of amorphous materials

Sputtering Droplet quenchingSurface coating Bulk type
: sphere, rod, plate

W t hi

Thermal evaporation

Chemical vapor deposition
Injection casting Suction casting

S ti

Water quenching

Strip castingSqueeze casting

electrolytic deposition

Strip casting

Centrifugal casting
Pulsed laser deposition

Gas atomization Irradiationpowder

Melt-spinning

Splat quenching

Pressure-induced amorphization

Solid-state diffusional amorphization
thin film

thin plate
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Splat quenching thin plate Computer simulation



Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Surface coating
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Powder

Gas Atomization
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Powder to BMG
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Thin film

▣ Brief Definition of Melt Spinning

A jet of liquid metal is ejected from a nozzle and impinges on the surfaceA jet of liquid metal is ejected from a nozzle and impinges on the surface 

of a rotating substrate, where a thin layer is formed from a melt puddle and 

rapidly solidifies as a continuous ribbon. 

▣ Several Types of Melt Spinning Method
Free Jet Melt spinning (FJMS)

Planar Flow Melt spinning (PFMS) Example (PFMS, Siemens)
Outside of Wheel Inside of Wheel
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Thin disk
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spheresphere
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Bulk sample
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Bulk sample
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Bulk sample: rod
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Bulk sample: rod
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Bulk sample: rod
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Bulk sample: tube

26



Bulk sample: Plate
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Surface coating
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The schematic diagram of High Energy Electron beam accelerator

TT1000 prototype picture

Electron beam
Heat 

radiation

X-ray

Backscattered electrons

Secondary electrons
Kinetic energy of accelerated electrongy

Collided with 
electrons of 
materials

Thermal conduction
materials

To transform thermal energy



The making method of amorphous materials by Irradiation

 Electron beam 
irradiation is heating the 
mixture of powdermixture of powder.

 The temperature of 
substrate is so low that 
surface is super-cooling.

Surface : Amorphous alloy
Surface gloss, Hardness, corrosion resistance,Surface gloss, Hardness, corrosion resistance, 

Substrate : Cu(or Ti, Fe) alloy

Ductility, limited size of amorphous materials, 

It is possible to make mass production and reduce weight



Pressure induced amorphization

31



Pressure induced amorphization
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Pressure induced amorphization
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Simulation of amorphous structures

ab-initio molecular dynamics

CRYSTAL LIQUID AMORPHOUS

Ge Sb TeMelting @ 2000K Quenching to 300K


