
� 47� � 11� ��������	             Vol.47,  No.11

2018� 11�                     RARE METAL MATERIALS AND ENGINEERING   November 2018

�����2017-11-15

���	����	
��
 (51471038)


��
�� ����1988�������������
��������� 400044�E-mail: chengggong_1988@foxmail.com

Zn-Mg-Ti ��������	
��
��

� �

1

�� �

1,2

����

1

�	 


1

���


1

(1. ���� ��
��������� 400044)

(2. ���� ����
���� !"#��� 400044)

� ��$%&'()*+,- Zn-Mg-Ti ".�
�/0123+ Zn-Mg-Ti ".�
45�6789:;�<=>

?@ABCDEF".�
GHI�JK“LMN”Zn-Mg-TiOPQ8�AZn-Mg-Ti".�
45�>RS89T6U

?@���
RSVWX".�
YZ[>\�]^_`\��a".�
YZ[b 8%c���
RSVWd_A�

�
RSefGHghi Ti jklmnopqrst�u��2%v�w)RSx�A4y Mg-6.4%Zn �
: M-8

zMg+8%Zn-Mg-Ti".�
{(|[2})�
7~89��� TiP���=6Uef Mg-Zn�
RSVW���=�

�� M-8�
">��Qm�i�J"A����
;�<=��BCDE���
;�<=X Zn-Mg-Ti".�
Y

Z[\Z]\�`^_�a".�
YZ[b 8%c���
��;�<=d�������:���2�b 308 MPa

: 21.5%A 

����Zn-Mg-Ti �����������	�
��
����� 

�������TG146.22        ������A        �����1002-185X(2018)11-3512-05 

 

���������	
��
	
�����

��������������

[1,2]

�� �����

!"��#$�%&'()*������+,�-

./012����!"���3�45�678�

&9:;<=>?�@���AB1CDEF�G�

�-./0HI

[3]

����J3����0AB� Zr


Ca
Li
Al
Mn
REK

[4]

�LMN��0ABO��

P���
	�
QR�

��S���KTU

[5]

�

��VW���XYZ���[!�678\�]^

:;_`E*Oa:;�Wang

[6]

K��b>? Ti c

AZ31��J��de�-./0G=�Choi

[7]

Kfc

Mg-6Al-1Zngh9^i, %j���J@�k9 Ti�

lm Ti �@�no�pq?d�-./0G=�

Yang

[8]

K�:;>? Mg-3Sn-2Sr��J@�r9 Ti�

-./0G=ns?d�t�au Tiv���XYL

��wx�:;yz#k�{|1}~ Ti��U��

u���U� Tic�J���	��g3�� 500 �

��~ 0.1%, ��^ij��� Ti �@��	&
�

����Chen

[9]

� Al-Ti-BJ����H��� AZ91

���J�lm AZ91 ����-.de/0�n�

~1 Al-Ti-B ��J� TiB

2

�.��h��b���

Ti#��q�()}����Liu

[10]

Kf� Al-Ti-C�

���J�lm J� AL

4

C

3

Z TiC�.��~ α-Mg

���¡¢�Xu

[11]

� Al-Ti-C-Y �� AZ31 ���J

lm-./0G=?d�n�~{|1£u TiC .�

��h��b��� Al-Y
TiCK¤¥O^¦c-.

§¨©)*-.�&�20027 Ishimasa

[12]

Kf� Zn


Mg
Tiª«c¬­J�®n¯°���®±²)³´

Zn-Mg-Ti���nvµ��`E*>¶�c Jlm

*·¸<¹� Zn-Mg-TiºAO�� �»t�~¼�

½o�au Zn-Mg-Ti J���v��r¾XYL�

�wx�:;yz�¿:;ÀÁÂÃÄ�3ÅÆÇI

)³ Zn-Mg-TiJ����nÈÉ:;* Zn-Mg-TiJ

���v��XY����wx�~ Tic���J�

��ZÊË���ÌÍ2Î¡ÏiÐ� 

1  �  � 

��Ñ�Ò
�PÓ���~�Ô�Ä�ÆÇI

)³ Zn-Mg-Ti J����ÀÕ��� Zn
Ti Ö�×

�®Ø 500 �ÙSC5��nÚÛ�ÜÝ�����

nÞSØ 720 �ÙS�cßà� 10 min ÚÛ�áâ

Tilqãä�å�æçHIßà�è�é� Xêëì

íîïðgXRFjñò 0"�^� <=ó> 1 �

ô�Ä��Odrõ
XêëöêgXRDjð
TESCAN  

 



� 11�                                �  ��FZn-Mg-Ti".�
45�89K<=>?@                       �3513� 

 1  �!"�#$%� 

Table 1  Chemical composition of master alloy (ω/%) 

Mg Ti Zn 

12.8 4.6 Bal. 
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Fig.1  Microstructure of as-cast Zn-Mg-Ti master alloy 
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Fig.2  XRD pattern of the Zn-Mg-Ti master alloy 
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Fig.3  SEM image and EDS analysis of Zn-Mg-Ti master alloy 
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Fig.4  Microstructures of as-cast M-3 (a), M-5 (b), M-8 (c), and M-10 (d) alloys  
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Fig.5  SEM image (a) and EDS spectra of point A (b) and point B (c) for M-8 alloy 
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Fig.6  Microstructures of heat-treated M-3 (a), M-5 (b), M-8 (c), and M-10 (d) alloys 
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Fig.7  Microstructures (a, b) of heat-treated Mg-6.4%Zn alloy and EDS spectrum of point A (c) 
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Fig.8  Microstructures of as-extruded M-3 (a), M-5(b), M-8 (c), and M-10 (d) alloys  
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Fig.9  Stress-strain curves of as-extruded M-3, M-5, M-8, M-10  

alloys 
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Table 2  Mechanical properties of as-extruded M-3, M-5,  

M-8, M-10 alloys 

Alloys YS/MPa UTS/MPa Elongation/% 

M-3 144 226 18.5 

M-5 152 246 21.4 
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Abstract: A Zn-Mg-Ti master alloy was prepared by mould casting, and the effects of Zn-Mg-Ti master alloy on the microstructure and 

mechanical properties of pure magnesium were studied. The results show that the master alloy is mainly composed of matrix and 

flower-like Zn-Mg-Ti ternary phase, and that the Zn-Mg-Ti master alloy has a significant influence on the microstructure and mechanical 

properties of pure magnesium. The grain size of the magnesium alloy decreases first and then increases with the increase of the master 

alloy addition in amount; when the addition amount of the master alloy is 8%, the finest grain size can be obtained. The grain refinement 

of the magnesium alloy is mainly attributed to the Ti atoms that agglomerate at the front of the solid-liquid interface and thus restrict the 

crystal to growth. Comparing the microstructures of the Mg-6.4wt% Zn alloy and M-8 (Mg+8wt%Zn-Mg-Ti) alloy, it is found that Ti 

element can not only significantly refine grain size of Mg-Zn alloy, but also promote the dissolution of the second phase into the matrix. 

The mechanical properties test of as-extruded alloys show that the strength and elongation of magnesium alloy increase first and then 

decrease with the increase in amount of the master alloy addition; when the content of the master alloy is 8%, the ultimate tensile strength 

and elongation of the magnesium alloy are 308 MPa and 21.5%, respectively. 

Key words: Zn-Mg-Ti master alloy; magnesium alloy; second phase; microstructure; mechanical properties 
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