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Fig.1 X-ray diffraction patterns of (TipsNig.4sMo.02)s0Cuzo (M=Fe,
Ce, Zr) alloy rod samples with the diameter of 3 mm (as-

cast)
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Fig.2 X-ray diffraction patterns of (Tig sNig.4sMo.02)s0Cuzo (M=Fe,
Ce, Zr) alloy rod samples with the diameter of 3 mm
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Fig.3 Room-temperature compressive stress-strain curves of

(Tig.sNig.48Mo.02)30Cuz0 (M=Fe, Ce, Zr) alloy rod samples

with the diameter of 3 mm (as-cast)
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Table 1 Room-temperature compressive mechanical properties
of (Tio.sNio.asMo.02)s0Cuz (M=Fe, Ce, Zr) alloy

M os/MPa oi/MPa &p/%
Fe 980 2050 13.1
Ce 1150 2645 12.2
Zr 1300 2240 7.5

MPa) A ; M=Ce I}, &4 HA B 0 W 34 o 5 (2645
MPa), Ji IR 58 JE A F] 1150 MPa, Jf HIBPEAS 68 Tt
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Fig.5 Room-temperature compressive true stress-true strain
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rod samples with the diameter of 3 mm (as-cast)
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Fig.7 SEM images of the compressive fractured surface of (Tio.sNig.4sMo.02)s0Cuz0 (M=Fe, Ce, Zr) alloy
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Strengthening and Toughening Mechanism of Ti-based Metallic Glass Composites

Zhao Yanchun'?, Mao Ruipeng?®, Xu Congyu?, Sun Hao?, Jiang Jianlong®, Kou Shengzhong'*
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050,China )

Abstract: (TigsNigasMo02)s0Cuzo (M=Fe, Ce and Zr) alloy with 3 mm in diameter was fabricated by suspend melting under argon
atmosphere using a water-cooled Cu mold. The influences of Fe, Ce and Zr on the shape-memory crystalline phase precipitation law in the
solidification structure of alloys were studied, and the mechanical behaviors at room temperature and strengthening and toughening
mechanism of alloys were analyzed as well. The results show that the as-cast microstructure of (TipsNig.4sMo.02)s0Cu20 (M=Fe, Ce and Zr)
alloys is the amorphous matrix and shape-memory crystal phase (B2 undercooled austenite and B19' thermal martensite) structure. More
B2 phase precipitates in M=Fe, Ce alloy. In M=Zr alloy, more B19' phase precipitates. The alloys all exhibit good comprehensive
mechanical properties, among which M=Ce alloy has the best comprehensive mechanical properties, and the fracture strength, yield
strength and plastic strain are 2645 MPa, 1150 MPa and 12.2%, respectively. After alloys fracture with loading, the B2 austenitic phase
volume fraction decreases and B19' martensite increases. Moreover, the room temperature deformation behavior of alloys can be described
as elastic deformation and strong work hardening after yielding. The work hardening rate and instantaneous work hardening exponent are
divided into three stages with the change of true strain, and the transformation of B2 to B19’ under the compressive stress is the main
driven force of alloy strengthening and toughening. The work hardening rate, work hardening exponent and instantaneous work hardening
index of the M=Fe alloy are the largest and its work hardening ability is the strongest, while the work hardening ability of M=Ce alloy is
weaker than M=Fe alloy, and that of M=Zr alloy is the weakest.

Key words: metallic glass composites; austenite; martensite; work hardening
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