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Fig.1 Schematic of prefabricated TiNi wires and AZ31 plates
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Fig.2 Optical microstructure of AZ31 before hot pressing
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Fig.3 Optical microstructure of TiNi/Mg-4 h composite: (a) around one TiNi wire, (b) near two TiNi wires, and (c¢) matrix
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Fig.4 SEM micrograph of the TiNi/Mg composite (a), interface of TiNi/Mg composite (b), and corresponding EDS line scanning (c)



© 3220 -

Wi e mA RS TR

47 %

eI 2 g K. WTLLE S|, TiNi 25 Mg G454
Z IR S i, A R AR TR I SR R N . ST Ak
EDS &4 Rl 4c Przm. M TiNi 22— )44
— Tiv Ni JCHEM &G RIES TR, TREEHEA 1 pum,
Mg JCE M & EIEL BI, WREAN 4.6 um, B
JEFEREZ R 1 pm.

5 TiNi/Mg &4 BRI B F) EDS T4 6
gi. WEITHcE AT LA H, Mg THEKAET
BRI, R Tiv Ni CERMRE T #, Xit—
APUE BT SR BT R A T R E Y
2.3 EA##H TiNi &£ HHETITIE

2.5 1um
S W

¥ TiNi & 4 E—60~150 “C [ B 78 Bl Py in A4
H, 13RI ATARE fhZe &l 6 Frow, e n#ad #E
K B19'—-B2 MK HAZ, XN 449 C, 4=37.4
Ty AEA IR R AE B2—BIY A AR, X W 1)
M=33.7C, M=11.7 C. 1EAHAS R A AR FEA R K
— IR T o M A AR AR IR B T = R 4R TiNi
H Ao B 5 1 IO I SR AFARAS . 7E 100 AN
150 "CF TiNi &4kt T 5784 B ILAHIRE.
2.4 EEMHERERSENFMEEE

Kl 7 24 TiNi/Mg 5 & MBI AR BE & 6 78 2 &
Fi (1004 150 °C) R R HE A S A B S ) -] AR

17263 —:]521

K5 TiNi/Mg B &8RS EDS 1K A
Fig.5 Interface (a) of TiNi/Mg composite and corresponding EDS surface scan mapping of Mg element (b), Ti element (c),

and Ni element (d)
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Fig.6 Phase transition characteristic curves of TiNi
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Fig.7 Quasi-static tensile true stress-strain curves of TiNi/Mg

composite and matrix alloy at room and elevated temperatures
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Fig.8 Tensile properties of TiNi/Mg composites: (a) tensile
strength and yield strength and (b) Young’s modulus and

elongation
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Preparation and Properties of TiNi Alloy Wire Reinforced AZ31 Magnesium Matrix
Composite

Shen Juan, Yang Suyuan, Guo Dan, He Jingyi
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: Magnesium matrix composites were fabricated by vacuum hot pressing technique using TiNi shape memory alloy wire as the
reinforcing material and AZ31 plate as the matrix. The microstructure and tensile properties of the composites at room temperature and
elevated temperature were studied by optical microscope, SEM, EDS, DSC and tensile tests. The results show that the interface of the
composites is well combined. The Mg element in the matrix and the Ti and Ni elements in the TiNi alloy diffuse to form an interdiffusion
layer of about 1 pm in thickness. The composites have better tensile properties at elevated temperatures. Compared with those at room
temperature, the yield strength, tensile strength and elastic modulus of the composites are increased by 61 MPa, 41 MPa and 6.05 GPa at
100 °C, and 39 MPa, 72 MPa and 12.19 GPa at 150 °C, respectively.
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