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Effects of Heat—treatment on the Microstructures and Properties of
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MA Tao'% XU Chunjie?

(1. Quality Management Centre, Shaanxi Railway Institute, Weinan 714000, China; 2. School of Materials Science and

Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: As-cast ingot of Mg-8Li-4Zn-3Y alloy was prepared by fused salt protection in electric-resistance furnace. T4

solid solution and T6 solid solution + aging treatment were carried out on the alloy, and the effects of heat treatment on the

microstructure and hardness of Mg-8Li-4Zn-3Y alloy were discussed. The results show that after T4 solid solution, the

strengthening phase in the structure decrease, the grain size of alpha-mg phase increase, the morphology become irregular,

and the hardness of the alloy decrease. After TS aging, some reinforced phase particles are precipitated in the structure, and

the hardness of the alloy is improved to a certain extent. During the compression process, the Mg-8Li-4Zn-3Y alloy

samples all cracked after being drum-shaped and show a shear fracture of 45°.
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1 2 Mg-8Li-4Zn-3Y (T5)
Tab.2 The aging process (T5) of Mg—8Li—-4Zn-3Y alloy
(a)Mg> 99.9%) 1# 2# 3# 44 St 6t

,1/°C 125 150 175 200 175 175

(0;>>99.9%), (02=>99%) Mg-30%Y
Jt/h 2 12 12 12 8 16

o ’

. . 3 Mg-8Li-4Zn-3Y + (Te)
o + 0
75%LICI+25%LiF C . Tab.3 The solution and aging heat treatment process (T6)
2.5x10° ) , 720°C, of Mg—8Li-4Zn-3Y alloy
, 1# 24 3# 4# st
Mg-30%Y IC 375 375 375 375 425
, 10 min ,t/h 8 8 8 10 8
,1/°C 1 1 200 1 1
; ’ 650~660 °C 75 75 75 75
,t/h 8 12 8 8 8
; , 720 °C 2
10 min,
o . 2.1
300 C , Mg-8Li-4Zn-3Y _
1 Mg-8Li-4Zn-3Y o
: ’ ,Mg-8Li-4Zn-3Y bee B-Li
’ h -M
, Nikon Epiphot f:p *-Ve o ) B
’ 49, 1:1, a-Mg B-Li
o HV-120 ( 50N, M ’ M
20 s) T4 . T6 e ’ ave
Mg-8Li-4Zn-3Y , 3 ,
TS5 Mg-8Li-4Zn-3Y
10 mmx15 mm s GB/T
7314-2005 s
1.11x10% s, ,Mg-8Li-4Zn-3Y T4 .T5.T6 :
1. 2 3, Fals Y -
. 1 Mg-8Li-4Zn-3Y SEM
1 Mg-8Li-4Zn-3Y (T4) . . .
Tab.1 The solution heat treatment process (T4) of Fig.1 SEM image of as-cast Mg-8Li-4Zn-3Y alloy
Mg—SLi—4Zn—3Y alloy 2 Mg-8Ll- 47n-3Y T4
1# 2# 3# 2
,T/°C 375 425 375 Mo SLiA7n.3Y : 1’ A B ’
Jt/h 8 8 10 g-8L1-4Zn-3 ’ ’
B-Li a-Mg

(a)375°C X8h (b)375C X10h (c)425°C X8h

2 Mg-8Li-4Zn-3Y T4
Fig.2 Microstructure of the Mg-8Li-4Zn-3Y alloy treated by T4
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a-Mg s , oa-Mg 4 , 3 s
, o 3(a). , 4 5
3(b) 3(c) , , , 3 375°Cx10h 425 Cx8h
,a-Mg , 4 T4 Mg-8Li-4Zn-3Y
, 3 200 ‘Cx Tab.4 Hardness of as—cast and T5 treated Mg—8Li—4Zn—
3Y alloy
8h »a-Mg ’ 0#( as-cast) 1# 24 34
, 3(c) ° (HVy) 69.6 48.1 51.9 52.4
' ’ 5716 Mg-8Li~4Zn-3Y
: ’ ’ ’ Tab.5 Hardness of T6 treated Mg—8Li—4Zn-3Y alloy
a-Mg ) 1# 24 3# 4 S#
3(a), 3(d) 3(e), (HVs) 513 56.1 53.7 54.7 54.3
2.2 222
221 4 Mg-8Li-4Zn-3Y
- T5 - . 4

(a)375°C X8 h+175 C X8h

(b)375 'C X8 h+175°C X 12h

(¢)375 'C X8h+200 C X8h

(d)375°C X 10 h+175°C X8 h

3 Mg-8Li-4Zn-3Y

(€)425 ‘C X8 h+175 ‘C X8 h
T6

Fig.3 Microstructure of Mg-8Li-4Zn-3Y alloy treated by T6
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