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Effects of T6 Treatment on the Mechanical Properties and Microstructure

of Rheo-die Casting Al-27Si Alloy
Yan Bingdong, Mao Weimin, Yan Pengyu
(School of Materials Science and Engineering, University of Scienceand Technology Beijing)

Abstract: The semi-solid slurry of Al-27Si-4.5Cu-0.6Mg alloy was prepared by a composite process of serpentine
pouring channel(SPC) and Sr-modifier. The rheological die-casting was carried out. The effects of heat treatment
on the properties and microstructure of the rheological die-casting samples with different Sr addition were investi-
gated. The results show that primary Si and modified eutectic Si are fully refined by the composite process, and
the rounded granular eutectic Si and primary Si with edges and angles passivated can be obtained after T6 treat-
ment. The better the modification effect before heat treatment, the more rounded and finer the morphology of the
obtained eutectic Si after heat treatment. Heat treatment further improves the tensile strength of semi-solid rheo-
logical die-casting samples of Al-27Si-4.5Cu-0.6Mg alloy prepared by composite treatment, and the maximum ten-
sile strength appears at the condition of 0.02% Sr content before and after heat treatment, which are 228.8 MPa
and 254.7 MPa, respectively.
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Tab.1 Chemical composition of Al-27Si alloy %
wp
Si Cu Mg Fe Al
26.5 4.49 0.62 <<0.01 s
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Fig.1 Schematic diagram of preparing semi-solid Al-27Si-
4.5Cu-0.6 Mg aluminum alloy slurry through the composite
process of serpentine pouring channel(SPC) and Sr-modifier
LK R # B 2804k 3wBTE 4FRFE
5B R 6 ALHIR

K 4XC 8] F LA 3B COMD 4% 4 4 B A
IR SiRERAL S B3 ST AR BAR D

N Ai

2t

b=—"3—
KL A R Sa 3 S G N S w4 S
WA 85 R YYC180B M b8 % [R5 0L, JE 5t
L 90 MPa, RS RSk #°8 0.5 m/s, ff R B[]
9 s, [FI S 4 FFIEEE Jy 4 mm @9FRAE R AR, LA

(a) #%7& 89X AF

(b) BV RXHETEA
B2 REEHRMF
Fig.2 Rheo-die-casting sample
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Fig.3 As-cast and T6-treated semi-solid Al-27Si-4.5Cu-0.6Mg alloy with different Sr
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Fig.4 Eutectic Si size in the semi-solid Al-27Si-4.5Cu-0.6 Mg

alloy before and after T6 treatment with different Sr addition
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Fig.5 The solidification microstructure of semi-solid
Al-27Si-4.5Cu-0.6 Mg alloy without Sr
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Fig.6 Tensile strength of the Al-27Si-4.5Cu-0.6Mg alloy

with different Sr addition before and after T6 treatment
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Fig.7 Tensile fracture morphology of as-cast and T6-treated semi-solid Al-27Si-4.5Cu-0.6Mg alloy specimen with different Sr addition
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