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Influence of filling velocity on sem+solid microstructures

and properties of AISiI9Mg alloy

TAN Jian-bo, LIU Ran, HAO Yue guang

(College of Material Science and Engineering, Hebei University of Science and T echnology, Shijiazhuang H ebei 050018, China)

Abstract: Semisolid AISi9Mg alloy melt and corresponding standard test specimens were prepared by rheo-diecasting process

on incline cooling and shearing bench. Then the specimens were tested on their mechanical properties. T he characteristic pa-

rameters of primary solid phase (including solid fraction, diameter of grains and shape factor) were analyzed through quantita-

tive metallographic techniques. T he influence of fulling velocity on the sem+solid microstructures and properties of AISI9Mg

were researched into. The results show that: the primary solid fraction and shape factor of AISiI9Mg alloy first increase and

then decrease, and the average diameter of grains becomes smaller at first and then becomes bigger along with the increase of

the filling velocity. Simultaneously their mechanical properties change significantly, the Brinell hardness increases along with

the filling velocity, but the tensile strength and impact toughness increase respectively to 275 MPa and 129.8 kJ/m?,

begin to dedine. In this experiment, a reasonable rate of filling is about 1. 9 m/s.
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Tab. 1 Experimental results of mechanical property
/(me s /MPa /HBS /(k]* m~?)
1.5 230 76.3 110.9
1.9 275 79.6 129.8
2.3 270 84.5 120. 1
1 (x) (0) 280
(y) (@ 2 e
2 =
0= 140. 21+ 75.03x— 6. 67x ", (4) = |
w250
y= 60. 54+ 10.31x, (5) .
a= 80.75+ 30. 18x— 4. 79" (6) ® 25
’ 220\ . . 1 L P
13 1.5 1.7 19 21 23 25
’ ’ K FERVHEFE/ (m-s™)
P a)
85
2 84
’ ’ E
i # 8]
AISOMg , b
, , = 79
y 77
’ ’ B3 15 17 19 21 23 25
s FERVHFE/ (m-s™)
b)
| ’ 130¢
1.9 m/s
& 1261
e
3 122+
3 = st
= 114}
, AISi9M ¢ | ‘ )
, “01.3 1.5 17 1.9 2.1 23 25
FERIHEE/ (m-s™)
5 ° c)
275 MPa  129.8 kJ/m’ BS RARAEL )T MK A
, Fig. 5 Relation between filling velocity and
1.9 m/ s mechanical property
[1] . [M]. : , 2006.
[2] s . YL112 (The Chinese Journal of Nonferrous Metals),

2008, 18(3) : 394- 398.

[3] FAN Z. Semisolid metal processing[ J]. International Materials Reviews, 2002, 47(2) : 49- 85.

[4] MIDSON S P. Rheocasting processes for semisolid casting of aluminum alloy[ J]. Die Casting Engineer, 2006, 50( 1) : 48 51.

[5] , ,
[6] , ,
loys), 2007(S 1) : 372.373.
[7] , , . ZL112Y

Alloys), 2005, 25( 1) : 42-44.

(Foundry T echnology), 2009, 30( 1): 9+94.
[J]. ( Special Casting and Nonferrous Ak

[J]. (Special Casting and Nonferrous

( 191 )



191

Science and Technology) , 2010, 31( 6) : 568 571.

%10 MRS MLIES @ & bl Aark £
Tab.10 Pile resistance to stress compared with natural ground
/ ( )
kN+*m 24 Sm 5 7.25m 8 9.5m Sm 7.25 m 9.5 m
1 000. 00 65.23 kPa 14.957 kPa 8. 125 kPa 30.198 kPa 18. 345 kPa 9.569 kPa
87.5% 87.5% 39.3% 68.3%
2 343.75 104. 63 kPa 25.94 kPa 18.19 kPa 48.303 kPa 26.985 kPa 18.31 kPa
75.2% 82. 6% 44. 5% 62. 1%
4 687.50 135.203 kPa 35.74 kPa 24.908 kPa 60.794 kPa 34. 642 kPa 19.903 kPa
73.5% 81.5% 43. 0% 67.3%
9 375.00 175. 123 kPa 53.75 kPa 35.25 kPa 75.459 kPa 39.306 kPa 22.879 kPa
69.3% 79. 8% 47. 8% 69. 6%
3
: CFG ,
1) CFG 1/5~ 1/4 ,
5
2)CFG , : ,
[1] [J]. (China Harbour Construction ), 2007(3): 24-26.
[2] s s [JI. (Journal of Safety and Environment),2003(6): 14-17.
[3] s s s [J]. (Rock and Soil M echanics), 2005(5) : 159-162.
[ 4] s s s [J]. ( Construction Technology), 2010(6):
75-78.
[5] YSJ209—1991, YBJ 45—1992, [S].
[6] s s [J]. ( ) (Journal of Southeast University ( Natu
ral Science Edition) ), 2001, 31( 3) : 29-32.
[7] s DuncarC hang [J]. (Journal of Hebei University of Sci
ence and Technology), 2009, 30(2): 146 151.
( 176 )
[ 8] s s A356 [J]. ( Special Casting and Nonferrous A+
loys), 2005, 25( 10) : 598-600.
[9] s s . A357 [J]. ( Journal of Materials Engineering), 2009(6) :
64-66.
[ 10] s s . AlSi9M g [J]. (The Chinese Journal of
Nonferrous Metals), 2009, 19(4) : 607 612.
[11] s s , [J]. (Journal of Hebei University of Science and
T echnology) , 2003, 24( 4) : 24-28.
[12] s s s AlSi9M ¢ [n. (Journal of Hebei University of



