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Fig.3 Schematic diagrams of the deformation process of B2
phase reinforced amorphous alloy matrix composites™':
(a) amorphous alloy matrix composites containing B2

phase; (b) evolution of amorphous matrix and B2 phase

during various deformation stage
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stress distributions at the tensile strain of 4% (b, d)i**
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YY & a=x nm & b=y nm DNMGs-DNMGs model in which the nanograins are arranged in YY mode; YY-AA or AB arrangement;
lengths of a-axis and b-axis-x nm and y nm, respectively
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Fig.5 Atomic models of CuesZrsc metallic glass (a); atomic model diagram of composite materials with cross arrangement (AB) (b);
atomic model diagram of composite materials with orthogonal arrangement (AA) (c); atomic shear strain diagrams of the AA-B2
phase composites with different nanocrystalline distributions at different strains (d-f); atomic shear strain diagrams of the AB-B2

phase composites with different nanocrystalline distributions at different strains (g-i)"**!
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Table 1 Effects of micro-alloying on glass transition temperature (7;), onset crystallization temperature (7%), supercooled liquid region

(AT =T\—T,), reduced glass transition temperature (7,;=TyT)) and y parameter (y=T/(T;+T)) [43-47]
Alloy T/K T/K AT /K T y Ref.
CusoZrso 665 712 47 0.543 0.377 [43]
CuysZrsoCos 676 712 35 0.507 0.355 [43]
Cug5ZrsoCoro 687 728 41 0.485 0.349 [43]
CU3oZI‘50C020 690 717 27 0.595 0.327 [43]
Cu4g_252r4g_252n1_5 671 711 40 0.505 0.354 [44]
Cu4g_752r4g_752n2_5 673 721 48 0.506 0.359 [44]
Cu47_752r47_752n4_5 674 724 50 0.513 0.361 [44]
CusZtsAg 675 721 46 0.577 0.382 [45]
CunZtiAgs 678 729 51 0.571 0.393 [45]
CuusZtssAgs 670 735 65 0.597 0.399 [46]
CU45Zr45Ag10 683 737 54 - 0.403 [46]
CuysZrasAly 410 470 60 0.573 0.396 [47]
CuysZrisAlsGas 430 490 60 0.599 0.406 [47]
CU46.SZF43A14Nb1,5 414 471 57 0.582 0.398 [47]
CU47.SZF43A14Ni0.5 415 470 55 0.577 0.395 [47]
CU47,SZI'43A14V0.5 422 474 52 0.583 0.396 [47]
CU47,7ZF43A14C00.3 417 471 54 0.577 0.395 [47]
CU47.SZF43A14CI‘0.5 416 471 55 0.577 0.395 [47]
CU47.SZF43A14F€0.5 419 470 51 0.580 0.394 [47]
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Fig.7 Schematic diagrams of the relationship of mixing heat among constituent elements in the Cu-Zr-Al-Sn alloy system (a), the possible cluster

structures in the alloy melt (b), and the competition between binary eutectics (c); the calculation results of thermodynamic driving force of

equilibrium mixture phase at the eutectic point (d)[48]
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Research Progress on Microstructural Optimization of B2-CuZr Phase Reinforced
Amorphous Alloy Matrix Composites

Zhang Zhen', Lii Shulin', Wu Shusen', Guo Wei'**
(1. State Key Laboratory of Material Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)
(2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)
(3. Research Institute of Huazhong University of Science and Technology in Shenzhen, Shenzhen 518057, China)

Abstract: B2-CuZr phase reinforced amorphous matrix composites usually show better mechanical properties than those with conventional
reinforcement phases due to their unique “transformation-induced plasticity” phenomenon. However, the volume fraction, size and distribution
of in-situ B2-CuZr phase are difficult to control, and B2-CuZr tends to suffer eutectoid decomposition, which restricts the widespread
application of these materials. The microstructural optimization can be realized via tailoring the casting parameter, composition and after
treatment. The present paper gave a review on the microstructural characterization, reinforcement mechanism and microstructural tailoring
methods of B2-CuZr phase reinforced amorphous matrix composites.
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