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Advances in Plasticity Theory for Amorphous Alloys
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Abstract: Amorphous alloys represent a class of new materials with both glassy structure and atomic bonding, possessing
a series of excellent mechanical, physical and chemical properties and thus showing widely potential applications in fields
of defense and aerospace projects. Atomic packing is long-range disordered, but short-range ordered in amorphous alloy,
without traditional crystalline defects such as dislocations and grain boundaries. Therefore, the classical theory of plasticity
based on dislocations and twins poses a great challenge to describe the plasticity of amorphous alloys. It has been well ac-
cepted that macroscopic plastic flow of amorphous alloys is a result of the spatiotemporal evolution of microscopic dynamic
"flow event" , though it is still unclear. In this paper, we briefly review several representative theories for amorphous plas-
ticity including free volume theory, shear transformation theory, shear transformation zone theory and cooperative shear
model. In addition, the possible structural origin of amorphous plasticity and our recent advances in understanding the

plastic flow localization into shear-bands are reviewed. Finally, we identify a number of important points that deserve fur-
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ther investigation in this field.
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Fig. 1  The free-volume model of an individual atomic jump driven
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Fig. 2 Illustration of a “shear transformation” process

A, Ve =yl 2 STZ HBEE I, o 25 %481
ARTE B BRI B O BOR OC B9  F. Argon G 5
P B YIR AR A AR R I A R T2
— PR TR A E R S S F LT R B,
XIEARERAE A SR Es oG . M, “5Y
DIEEAR " 5 SRR R B ORZE A, 5 16 B i IR B
1R X AT S S T S b, YUk Al L
it PR « 75 A AR #1140, Spaepen it

B, HAIREe s B AR BUS A S AR T A TR,
s (s)
aOOCeXp( _lﬁ&x) (5)

PR, FEC BT AR T BERLA AR, FRATPIAR AT ISIA
Ao AR —X G Mgl B X EEN YR, &
K, Spaepen 7 [ AT AIMEZL T, 3 ik & SCRABL™ 5
DIEEAE" 10 W Sk b (Flow Defect) " 78, K 5Lt 5B ER
BRI B T 2 R E R, Rl PURA R R (4)
IR IR L AR R T7 R o (EURE, JRAE ™ BT U e AL BT o
B SRR LN AN (/AT 17 TR 7l g S LTS R N
AR (9 FH LA FHBIL i 3 — 5K B ) AL

FON B D)5 2" Bg 3 LS, 4% [ Bk R
Bl 525 . BE ABDURIH S . Sl X Mo R 9 1 /)
WK F IS F . HEBGE, Schall % 7 i it —
MR RS (19 09 DI S8, ARAT T IX P Y DR AR i 52
BEMR. B34 T RS h— A B SR
THEER . P 3 R e kB B P Y IR AR T (AT L BT

B3 ks oM B« BT D) A S0 ) —ZE IR

Fig.3  Two-dimensional images of a “shear transformation”

event observed in a colloidal glass
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