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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) 

100 µm 

a 

b 

c 

100 µm 

100 µm 100 µm 

a 

b 

5 µm 

0.00   2.63    5.26   7.88    10.51 

Distance/µm 

360

270

180

90

0

I
n
t
e
n
s
i
t
y
/
c
p
s
 

c 

Ni 

Ti 

Mg 

1 µm 

4.6 µm 



{3220{                                           ��.���t��                                          � 47� 

GR'�	ST>*+���TiNi �� Mg ��#$

��
opST�A^t6UV
opW�>op*

EDS '�	STgÞ 4c ßà>® TiNi �¼X�#$

¼X Ti/NiYZ
[P\]¨´�¨´ ¡I 1 µm�

Mg YZ
[P\]¶§�^�jI 4.6 µm�#8_

`^�jI 1 µm> 

Þ 5I TiNi/Mg'�()op@a
 EDSp�	

ST>®Þ%
YZD%*+���Mg YZt6N

Vz
8_�ab Ti/NiYZ"t6N8_�cM¼

deVNop@at6NYZ8_> 

���������� TiNi�	����� 

� TiNi���–60~150 �
�� ¡¢v��ö

÷�ø�
mn�fZ'gÞ 6 ßà��v���%

t6 B19′→B2m
gn�A�
 A

s

=4.9 ��A

f

=37.4 

�h�ö÷��%t6 B2→B19′m
gn�A�


M

s

=33.7 ��M

f

=11.7 �>imn�jmn��^_O

¼kDV�>89mn�f��lm¯�no¨ TiNi

��%»pq$m�rq$m
s��l�� 100 �

150 ð¨ TiNi��*Wtëpq$�l> 

����������������� �

Þ 7 I TiNi/Mg'�()�#$|���¯�J

C��100/150 ð�¨
��l��¹Í�2-�n 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

s 5  TiNi/Mg0-��JK EDSK��s� 

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 

Z'>®Þ%*+���#$|��
��Z'DI

2 uvw���vw�x�vw>�yz
Â�¨�

{²t6��n��|yz,�¼7}b�()M�

Nx�vw���~Wx�n�
t6�()E6N

¼7
v��.>TiNi/Mg '�()
��Z'�U

u��#$�a
�f>�yb#$�B-�sat

6��n��¦±yz
Bv�#$~W��\P��

{²t6N���?b#$
n���=��#$�

TiNi �D�h¦±yz�]Bv�TiNi B-�"t6

���'�()M�x�n�vwhµ³~W#$��

m6/op�6+J TiNi���'�()µ���m> 

QRtu�'�()�¯�¨
��-��°�

-�¥�W|��#$>DBCI�c:�~+¨� 

a 

b 

c d 

-50 0 50 100 150

-0.06

-0.04

-0.02

0.00

0.02

0.04

0.06

0.08

H
e
a
t
 
F
l
o
w

/
m

W
·
m

g

-
1

Temperature/�

→ Hea ting

← Cooling

B19'-B2

B2-B19'

– 

–

–

–



� 10�                            �  �z�TiNi)*+ AZ31,-.0-��( !9CD                       {3221{ 

 

 

 

 

 

 

 

 

 

 

s 7  TiNi/Mg 0-��9/#,-.Z��\e_(���

:;����-���� 

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 µm 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. 

Key words: vacuum hot-pressing; TiNi shape memory alloy; magnesium-matrix composite; microstructure; tensile property 
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