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Effect of pouring temperature on AM60 Mg alloy semi-solid slurry
prepared by self-inoculation method ( )

LI Yuan-dong" %, YANG Jian', MA Ying"?, QU Jun-feng', ZHANG Peng'

(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,
Lanzhou University of Technology, Lanzhou 730050, China;
2. Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The semi-solid slurry of AM60 Mg alloy was prepared by a novel self-inoculation method(SIM). The effect of
pouring temperature on the semi-solid slurry prepared by self-inoculation method was investigated. The results show that
the coarser dendrite reduces with the decrease of pouring temperature. A small block or rosette grain is obtained when the
pouring temperature is near-liquidus. Meanwhile, the grain size also decreases, and it becomes approximately normally
distributed. An ideal temperature process interval/window has to be required between 630  and 680 , and the grain
size is 58.4—63.1 um correspondingly. The added inoculants are as internal chill in AM60 melt, which accelerates the
cooling rate of the melt, as a result, the melt is cooled down to semi-solid range rapidly. The nuclei are from high melting
point phases in the melt (such as AlgMns), inoculants, and the grain of the free and the proliferation.
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CRP 8] Fig.1 Schematic diagram of self-inoculation method:
- 4 1—Mould; 2, 5—Melt; 3—Cooling channel; 4—Pouring cup;
- 6—Crucible; 7—Inoculant
— (9]
1 AM60
(Self-inoculation method SIM ) Table 1 Chemical composition of AM60 alloy(mass fraction,
- %)
) - ( ) Al Mn Zn  Si Cu Fe Mg
() 56-64  0.17-040 02 008 0.008 0.004 Bal
( ) AMG60
( )
- 720~725 ( ) 1.5%~2% C,Clg(
) 710~720
d15 mm><150 mm 5 mm><
S mm><5 mm
(720 680 650 630 )
5% ( ) 5 mm><
5 mm><5 mm AM60
( 1) d15 mm><150 mm
AM60 MEF-3
1
2
1
AMO60 AM60 4
618 433 1 720 680 650 630 2
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Fig.2 As-cast microstructures of AM60 alloys produced by self-inoculation method at different pouring temperatures: (a) 720
(b) 680  ;(c) 650 ;(d) 630

3
Fig.3 Microstructures of AM60 alloys produced by self-inoculation method after solid solution treatment at different pouring
temperatures: (a) 720  ;(b) 680  ;(c) 650 ;(d) 630
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Fig.4 Grain size distributions of AM60 alloys produced by self-inoculation method at different pouring temperatures: (a) 720
(b) 680  ;(c)650 ;(d) 630
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Fig.5 Average grain sizes of AM60 alloy samples produced

. . . . 6
by self-inoculation method at different pouring temperatures (€l
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Fig.6 Schematic diagram of liquid-solid mixing solidification

by self-inoculation method

[13]



650~

20 6 AM60 () 1051
1) 680
2)
2)
720 680 650 630
95 63.1 622 58.4um
3)
AM60
[14] 4)
- “ 77 - (AlgMns)
50% “
”o« ” REFERENCES
[1] LANGFORD G, APELIAN D. Diffusion solidification[J].
ATSUMI ! Journal of Metals, 1980(9): 28—33.
[2] LANGFORD G, CUNNINGHAM R E. Steel casting by
diffusion solidification[J]. Metallurgical Transactions B, 1978,
9(3): 5-19.
[3] SAHA D. Novel processing methods and mechanisms to control
the cast microstructure in Al based alloys-390 and wrought
alloys[D]. Worcester: Worcester Polytechnic Institute, 2005.
[4] . Al-Si [J]. ,
1) 2000, 10(3): 349-352.
CHEN Zhen-hua. Solid-liquid mixing casting of Al-Si alloy[J].
AMG60 AlgMn; The Chinese Journal of Nonferrous Metals, 2000, 10(3):
2) 349-352.
ce [5] , ,
. e o [J]. , 2009, 19(5): 869—-873.
YANG Xiao-rong, MAO Wei-min, GAO Chong. Preparation of
3) semi-solid feedstock by serpentine pipe pouring[J]. The Chinese
- 7 Journal of Nonferrous Metals, 2009, 19(5): 869—873.
[6] , , , , . AZ91D
R , 2007,
17(11): 1798-1802.
GUAN Ren-guo, LI Jiang-wei, LI Xi-kun, SHI Lu, CHEN
Li-qing. Thixoforming of AZ91D magnesium alloy by vibrating
wavelike sloping plate process[J]. The Chinese Journal of
Nonferrous Metals, 2007, 17(11): 1798-1802.
[7] , , ; ,
A356 [J]. s
1)) 2007, 36(5): 915-919.
ZHANG Xiao-li, XIE Shui-sheng, LI Ting-ju, YANG Hao-giang,
650 630 JIN Jun-ze. A356 aluminum alloy semisolid slurry prepared by
630 damper cooling tube process[J]. Rare Metal Materials and

Engineering, 2007, 36(5): 915-919.



1052

2010 6

(8]

[9]

[10]

FINDON M M. Semi-solid slurry formation via liquid metal
mixing[D]. Worcester: Worcester Polytechnic Institute, 2003.

s s 5

0. , 2007, 21(5): 491-495.

REN Zheng, ZHANG Xing-guo, FANG Can-feng, HAO Hai.
Effect of electromagnetic suspension casting on grain refinement
for wrought magnesium alloy[J]. Chinese Journal of Materials
Research, 2007, 21(5): 491-495.
[J. , 2006, 55(2): 156—159.
LI Run-juan, JIANG Ye-hua, ZHOU Rong-feng, ZHOU Rong.
Formation of spherical pro-eutectic austenite grains in semi-solid
high chromium cast iron[J]. Foundry, 2006, 55(2): 156—159.
AlSi304

[J]. ,2007, 43(8): 879-882.
MA Jian-chao, YANG Yuan-sheng, TONG Wen-hui. Effect of

s s

melt superheating on the subrapidly solidified microstructure of

aisi 304 austenitic stainless steel strip[J]. Acta Metallurgica

[12]

[13]

[14]

[15]

Sinica, 2007, 43(8): 879—882.

Al-5%Cu [J]. R
2007, 36(13): 61-63.
WANG Bing, WANG Jian-zhong, CAO Li-yun, QI Jin-gang,
CANG Da-qiang. Influence of superheat degree on structure of
Al-5%Cu alloy by electric pulse modification[J]. Hot Working
Technology, 2007, 36(13): 61-63.

(M]. : ,
1996.
LI Chao. Principles of metallography[M]. Harbin: Harbin
Institute of Technology Press, 1996.
[M].

HU Han-qi. Metal solidification theory[M].
Machine Press, 2000.
ATSUMI O. Solidification: The separation theory and its

, 2000.
Beijing: China

practical applications[M]. Berlin: Springer-Verlag, 1987.

( )



