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Fabrication process for large scale plates

Upper roll

Graphite tundish EEASR

Lower roll

Newly developed twin-roller quenching

’ Process simplifying
(only casting)

Ti-based BMG large plate with width of 80 mm,
length of 200 mm

Forming process of Ti-based crystalline alloy
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Micromachine cexzegp small & high power motor
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*Precision

*Small camera - Endoscope - Surface flatness
-Measurement systems ~ *Catheter

Camera
*Handpiece Miniaturizing trend of micro-geared motor
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Free volume model
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A promising material for e m 2 %4 3 49
microdevices

microforming of
Ce glass at 420K
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Central Line Intensity (a.u.)

Metallic glasses with large plasticity
Open a window for understand the intrinsic
mechanism of structural deformation in glass.

ZrCuNiAl

second pulse duration (us)

o
P

o
—

What is the length scale of plastic deformation?
NMR: local, short range

Neutron: intermediate range

TEM: microstructure
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Flat shine fracture surface like silicate glasses

The brittle BMGs close to ideal brittle fracture

BMG exhibits two distinct zones: flat mirror zone
and mist zone consisting of massive river patterns
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Peak to peak and valley to valley

Phys Rev Lett 98, 235501 (2007)



The stripes consist of
the hexagonal closed-
packing ordered
dimples




The transition from
dimple to periodic
corrugation

. 4% a certain dimple
=——22i= &, density and velocity are
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pattern
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Simulation

Si oil RIEXH  honeycomb
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TR WS ; bubble bath
In granular system
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Damage cavities assembly model
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Erack Crack Plastic zone
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PRL 98, 235501 (2007)
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Similar deformation morphology

AccV SpotMagn  Det wo —————
100KV 40 64000x SE 60
‘ f

|

AccN ‘$_p01 Magn

100 kv 40 4000x

'SE




Stress(MPa)

3000

N
o
o
o

[EEN
o
o
o

PRL 105 (2010) 035501

strain(%)

30

(b)

Cu47.52r47.5A|5

001}

10

0.1

S

D(s) = (1/ N)(6N (s)/ &%)



Our model considering the interaction of multiple shear
bands

k: the combined elastic * v The shear band interact via
strength of machine and . the connected elastic spring
sample
k. the strength of
connected elastic spring
The kinetic equation for the system:
d?

[K(VE—=X ) +K (%, + % —2%) — ]T = MX;

E xuw _ _ _ EX  Shearresistance of material
® L@A+S)

X
oc(x)=0,—-E—*=0,——
X)=0, L " L(x+xy,)



Numerical solutions: The shear-band sliding events display various size

and occur intermittently, and time-spatial coupled

Large events

’\U?l 5X10'4__ ..........................................
£
B 1 owiottl
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o
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-~ 50 74.80
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Involving a large
~__—rnumber of shear
| bandsliding

. Small events
involving only one

s or a few shear band
sliding

Event involving all blocks can
also be observed, though very
rare, corresponding the
failure of the sample.

74.84

The plastic shear of ductile BMG is very similar to
the earthquake behavior!



The calculated stress drop probability distribution
can be well fitted by a power law distribution,
reproduce the experimental observation
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Science 319, 1655 (2008)
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Nature454, 192 (2008)

The volatile budget of the lunar mantle can, at present, only
be reconstructed from the record preserved in the mare

basalts and the lunar volcanic glasses, the most primitive
basalts from the Moon.
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