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Table 1  Chemical composition of the alloys (ω/%) 

Alloy Sn Y 

Mg-2.5Sn 2.45 - 

Mg-2.5Sn-0.2Y 2.33 0.18 

 

c¢��m 10

-4

~10

-1 

s

-1

, Øo]f�m 40%)m�R�

�9�ã��e��������¹���O !"�

#$�%�&)eSÌ'¾9·()6*;+,�ß¸

î-]f��ª�)�.1>eSÕ/¹9=0123

H45.�9Á63¾7398¾��9ö:;�)=

<=+>?+@?%�ABC 3 s9D¾¤= Zeiss ö�

��;(OM) � QuantaFEG250E�FGHé;|SEM}

01�����I)J=KÈL3M����)¤=

Panalytical XFÈNFø(XRD)01&��¨) 

�������	�

2.1  �� Y ���� Mg-Sn ��	
���
� 

Ù 1a�Ù 1b�am Mg-2.5Sn� Mg-2.5Sn-0.2Y

���eS]f�WÐ��)O>�MN2Å;,PQ

c�IR¤N��A�ª«S
2Åµ4T9UT 2

Ä���V�o�WX���

[8]

).���9vw�

� Y. Mg-2.5Sn��WÐ����Io)OÙ 1aÛ

Y9Mg-2.5Sn ������m|511±26}µmÊX�

Z[\]9�ËX�Q^m|15±2}µm)Y�vw¤

Mg-2.5Sn �����X�6 9üÙ 1b ýþ9X�

Z[]69�ËX�Q^_o:|29±3}µm) 

2.2  �� Y ���� Mg-Sn �������
� 

Ù 2mµE]f`aÉeSF�ã���b<�−

<]ÇÈ)Ù 3m���µE]f`aÉ�cq<�) 

OÙ 2 ÛY92 ���Æ]<�8eSO��§

�de<]c¢��L4fg)Æ]ÇÈH�ÏÐÑ

Ì�`g9(V�cq<��^ÐÆ]�¿)��O

eS2Å;9hi�jk�lÌµ��2ÏÐmnú

oJ©�pq9UT��hi®�rs§�9<]�

µtuk904£0ÏÐÑÌ���A).�Ù 2e

�Ù 2f	Ù 2g �Ù 2h ��92 ����Æ]ÇÈ�

I�]fO��Ig<]c¢| 350~400 ��

10

-4

~10

-3 

s

-1

}FJIovw)(�� Y�vw9~U

TÆ]ÇÈx�HKwu��2yz{�| z{9

}ocq<��<]_w)D~9Mg-2.5Sn-0.2Y �

�� 250 �eSF9��AtU) 

OÙ 3b	3c	3dÛY9�<]c¢�am 10

-2

	   

10

-3

	10

-4 

s

-1

F9�� Y �vw¤���eScq<

�_w 30%¸¹Ê°OÙ 3a ÛY9�I�<]c¢

10

-1 

s

-1

F9�� Y�vwQ.���eScq<��

�µo) 

2.3  �� Y ���� Mg-Sn ���
����
� 

Ù 4 m�eS]f¾�]f��9�I�.1>e

SÕ/)Ù 4a	4c� 4e�amMg-2.5Sn��� 250 �

/10

-1 

s

-1

/20%	250 �/10

-3 

s

-1

/40%� 400 �/10

-3 

s

-1

/40%�

eS]f¾� OM ��)Ù 4b	4d � 4f �am

Mg-2.5Sn-0.2Y ��� 250 � /10

-1 

s

-1

/20%	250 � /   

10

-3 

s

-1

/40%� 400 �/10

-3

 s

-1

/40%�eS]f¾�OM�

�)Ù 5a� 5b�amMg-2.5Sn�Mg-2.5Sn-0.2Y��

� 400 �/10

-3 

s

-1

/40%�eS]f¾� SEM��)Ù 6a

� 6b�amMg-2.5Sn�Mg-2.5Sn-0.2Y��� 400 �

/10

-3

 s

-1

/40%�eS]f¾� XRDÙ÷) 

OÙ 4aÛY, Mg-2.5Sn��� 250 �/10

-1

 s

-1

e

S¾BAo���|Twin}ÊOÙ 4bÛY, Mg-2.5Sn- 

0.2Y ����EeS½�É��BAo���4b

H��eSÕ/¥ 45º����|Shear band})OÙ

4cÛY9Mg-2.5Sn��� 250 �/10

-3

 s

-1

eS¾��

�AÏÐÑÌ�9ÑÌ�����m(12�3) µm)O

Ù 4eÛY,�eSc¢ 10

-3

 s

-1

µ]9O�§�o 400 � 

 

 

 

 

 

 

 

 

 

 

 

} 1  PA�FR�lm±`w²xy 

Fig.1  Microstructures of test alloys before hot compression: (a) Mg-2.5Sn and (b) Mg-2.5Sn-0.2Y 
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Fig.2  True stress-strain curves of test alloys obtained from hot compression under different conditions: (a) Mg-2.5Sn, 10
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Fig.3  Peak stress of test alloys obtained from hot compression under different conditions: (a) 10
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Fig.4  Microstructures of test alloys obtained from hot compression under different conditions: (a) Mg-2.5Sn, 250 �/10
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Fig.5  SEM images of test alloys obtained from hot compression: (a) Mg-2.5Sn 400 �/10

-3 

s

-1

/40% and  

(b) Mg-2.5Sn-0.2Y 400 �/10

-3 

s

-1 

/40% 

Twin 

a 

c 

e 

f 

Compression direction 

d 

Twin 

Crack 

Shear band

b 

Secondary phases 

a 

Secondary phases 

b 

100 µm 



�2280�                                       *+�,-./01                                              � 482 

1

= nα β                                 �4� 

Mcqueen

 [17]

������	
��
�����

������������� !"#$%&
'(

)*�+,-./012

P

σ 3425�6789:

;<=�	>?./01234@�<A 7 9A 8 7

BCMg-2.5Sn9Mg-2.5Sn-0.2Y=DE�F�GH@

���< 

A 7a C

p

ln - lnσ ε

�

F�@�IF��J12KL

M�-N 350 9 400 OPQ@�IF�:;RS

( )

( )

1

p

ln ln 1 0.3234 0.3325 2 3.0492

T

n ε σ= ∂ ∂ = + =

 

 

�

< 

 

A 7b C σ

p

-lnε

�

F�@�IF���12KLM�-

N 2 5 0 9 3 0 0  OPQ@�IF�:;HS

( )

( )

p

ln 1 11.0367 11.8219 2 0.0875

T

β ε σ= ∂ ∂ = + =

 

 

�

<

3T�UVWS

-1

1

= 0.0287 MPanα β =

<A 7 c C

( )

[ ]

p

ln sinh - lnασ ε

�

F�@�IF�:;12RS

( )

( )

{ }

p

ln ln sinh 1 0.4011 2.493

T

n ε ασ

 

= ∂ ∂ = =

 

�

<A 7d

C

( )

1

p

ln sinh Tασ

−

− 

 

F � @ � I F � : ;

( ) ( )

{ }

1

p

ln sinh 2.493 8.314 4927Q nR T

ε

ασ

−

 

= ∂ ∂ = × ×

 

�

102121 J mol=

<A 7e C

( )

p

ln - ln sinhZ ασ

 

 

F�@�

IF�,S A XY@�ZF([\]V�^ 

 

�

�

�

�

�

�

�

�

� 6  ������	
� XRD �� 

Fig.6  XRD patterns of test alloys obtained from hot compression: (a) Mg-2.5Sn, 400 �/10
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Fig.9  Processing maps at true strain of 0.3: (a) Mg-2.5Sn and (b) Mg-2.5Sn-0.2Y 
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Abstract: The uniaxial hot compression tests of cast Mg-2.5Sn (wt/%) and Mg-2.5Sn-0.2Y (wt/%) alloys were conducted on an 

MTS-CMT5I05 universal testing machine at 250~400 °C and the strain rate of 10

-4

~10

-1

 s

-1

 with strain of 40%. The effect of yttrium (Y) 

addition content (0.2 %) on the hot compression behavior of the cast Mg-Sn alloy was investigated by true stress-strain curves, peak stress, 

microstructures, constitutive equation, and DMM processing maps. The results show that the Y addition increases the peak stress of Mg-Sn 

alloy by more than 30% at low strain rate, but it has little effect on it at high strain rate. Deformation mechanism is changed from the lattice 

diffusion to dislocation slip and climb. In addition, Y retards the dynamic recrystallization, reduces the efficiency of power dissipation and 

expands the flow instability area. 

Key words: Y content; Mg-Sn alloy; thermal deformation behavior; deformation mechanisms; processing map 
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