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Abstract . Strain glass is a frozen state of short-range-ordered lattice strains ( nano-sized strain domains) , which is found
in shape memory alloy systems. Its physical properties show typical glassy features such as dynamic freezing and non-erg-
odicity. Microscopically, it is characterized by many randomly distributed nano-sized strain domains embedded in parent
matrix. However, its average structure does not change with temperature. The strain glass system exhibits some unique
transforming behaviors such as isothermal transition from strain glass to martensite and stress induced transition from strain
glass to martensite. Moreover, strain glass exhibits multi-functional properties including shape memory effect, superelastic-
ity, elastocaloric effect, damping effect, stress controlled damping together with Invar and Elinvar effects, which demon-
strates such a new kind of metallic intelligent material has big potential in application. The multi-functional properties of
strain glass are closely related with its microstructure, and they originate from the response of its nano-sized strain domains

to the temperature and external field.
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Fig. 1 Dynamic mechanical properties of Tisg sNis, 5 strain glass show frequency dispersion (a) , which prove the existence of dy-

namic freezing transition'® ; ZFC/FC curves of Tiyg 5 Nis; s strain glass show large deviation below T,(168 K) (b),

which demonstrate the existence of non-ergodicity*]
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Fig.2 Dark field image of Tis,Pd,, Cr, strain glass at 293 K obtained by using the incommensurate 1/3(=101) spot (inset) (a)[*'!; lattice image

of TisyPdy, Crg strain glass(b) (311, enlarged image from the selected area in (b) , where the lattice modulation within the nano-sized strain

domain is composed of the stacking period of 3 and 4 plane intervals ( represented by P=3 and P=4) (c) (31]
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Fig. 4 Shape memory effect and superelasticity of Tiyg 5Nis; 5 strain glass (a) [*) | shape memory effect
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and physical mechanism of the shape

memory effect and superelasticity of strain glass(c)
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