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Influence of pouring length on rheo-die casting
microstructures and properties of AlSi9Mg
TAN Jian-bo, LI Zeng-min, LI Li-xin, GUO Li-jun
(College of Materials Science and Engineering, Hebei University of Science and Technology » Shijiazhuang Hebei 050018, China)

Abstract: The influence of pouring length on the rheo-die casting microstructure and properties of AlISi9Mg have been re-
searched by rheo-die casting method after semi-solid AlSi9Mg alloy melt prepared into by incline cooling and shearing device.
The results show that the pouring length has great influence on the tensile strength and the elongation percentage, but little on
the hardness and the impact toughness. When the pouring length is 500 mm, the tensile strength is 290 MPa, the elongation
percentage is 4. 1%, the hardness is 77. 9 HBS and the impact toughness is 0. 72 kJ/m?. After rheo-die casting, the grain size
of AlSi9Mg becomes smaller significantly and the shape becomes more round. When the pouring length is 500 mm, the average

diameter of primary solid phase is 7.1 pm and the shape factor is 0. 73.
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Fig. 2 Sample of rheo-diecasting process
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Fig. 3  Microstructure of different pouring length by rheo-diecasting process

2 ] 285 G 4 A 10 1 i B B BRI S Ui S R R I B, R R AR AR R R N, S — UBEE B B
[ s UK [ [ B i) T SRR AR R AV BRI o R TR BV B I B T o - ALCIE] 3 R AT/ 1 €5
R BORED) o I 3 Haf nT LUA L 8 T8 i 0 A FL I B/ 02 TR O [ 245 i A b & A — R M0
P T AT 3 B A S R 5 o PP A MR A AT BB RO AR DRIk o 2 1 285 0002 T 1 1T A AT IR AR
2.2 REKEX AISI9Mg & & HEE RN

TR RE S B R MR R W 4 P ARIGEERE T 22 tEaE 3k 1.

300 -

5 —
_280F 4 /—\
o .
Z 2604 247
& .
40 - S2t
& ]
Foooh i
20 I I I ] 0 I I I ]
%00 400 500 600 700 300 400 500 600 700
Ve K /mm P K B /mm
80 r 0.8
| //0\0\_. ‘fE o ;//»——”H
2 =z 1
ﬁ 70 b & 04
= B
£ oaf
6% : : ‘ 0 ! | |
00 400 500 600 700 300 400 500 600 700
e v K B /mm Ve K /mm

B4 hFhmithREREAHXR

Fig. 4 Connection of mechanical properties and pouring length
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Tab.1 Mechanical properties of different pouring length

eIt/ mm HLHL5R JE / MPa AR/ % fifi ji¥ /HBS h I/ (k] » m™2)
300 258 3.5 73.95 0.52
400 263 4.0 77.50 0. 60
500 290 4.1 77.90 0.72
600 273 3.8 77.60 0.73
700 245 3.3 77.40 0.74
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