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Study on Microstructure and Mechanical Properties of Al-Si—-Cu-Mg Alloy

Prepared by Casting and Powder Metallurgy
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Abstract: Al-7.0Si-1.6Cu-0.45Mg alloy was prepared by using casting and powder metallurgy, and the microstructure,

mechanical properties and fracture of the alloys prepared by different processes were tested and analyzed by using SEM, XRD

and universal electronic tensile testing machine. The results show that the size of silicon particles in Al-Si alloy prepared by

powder metallurgy is the smallest. After the alloy is treated by heat treatment, the morphology of eutectic silicon gradually
transforms from needle to spherical. Hot extrusion has good refining effect on the cast alloy. The Al-Si alloy consists of a-Al,

Si phase, Q (AlsCu,MgsSis) and 6(Al,Cu) phases. Compared with powder metallurgy, the elongation of Al-Si alloy prepared by

casting method is obviously improved. Heat treatment can greatly improve the strength of the cast alloy, but the single hot

extrusion process has no obvious effect on improving mechanical properties of the cast alloy.
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1.1 Al-Si-Cu-Mg
Al-7.0Si-1.6Cu-0.45Mg ,
A356 (Al-7.1Si-0.46Mg-0.03Fe)
99.99% Cu( , ) ,
720°C, 20min, 0.5%
C.Clg , 0.2 MPa 1.8L/min
o 200°C
R 23mm,
20mm, )
10,
450°C o
T6 ,T6 515°C 8h,80C
, 160°C 6h,
1.2 Al-Si-Cu-Mg
Al-11.6Si . Al Cu (99.99%)
, Al-7.0Si-1.6Cu-0.45Mg
FritschP5
) : SUS304
s 10:1, 300 r/min, 24 h,
2% (CH3(CH)sCOOH)

23 mm
450 C, 400 MPa,
30min, 10,
450 C, o
7mm, 100 mm o
) , 1

1
Tab.1 Labels corresponding to preparation processes
of different samples

PIM
Cast
Cast-HE +
Cast-HT +
Cast-HE-HT + +
1.3
Keller (95vol% H,0,
2.5v0l%HNO;,1.5vol% HCI  1vol%HF) 15s,
Carl ZeissEVO18 (SEM)
o RIGAKU
RINT-2000X (XRD) o
Instron 8801
o (ASTMES),
18mm, 3mm
, 0.2mm/min,
2
1
o [5] ,
2
450°C, 577°CH, Si
, , 1(b) ,
2
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Fig.2 XRD spectra of Al-Si alloys prepared
by different processes
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Fig.1 Microstructure of Al-Si a-Al Si , Q (AlsCu,MggSis)
alloy prepared by different 0(ALCU) ( Yo
processes
3
2
Tab.2 Characteristics of eutectic silicon particles ’
in A1-Si alloy prepared with different processes 255MPa, 20%,
/um 194%
P/IM 1.28 1.72 1.03
Cast-HE 1.68 2.05 1.68
Cast-HT 2.77 141 217 ’ ’
Cast-HE-HT 1.65 1.27 0.91 °
, (1 255 MPa 330 MPa,
(d)). , ,
’ > e Q 1) N
° ) 1.68 0.91, 211
( 1(c))s ,
350 Cast-HE-HT  Cast-HT
300
’ 250
b o b 200
( 1(e)), 150
o 100
XRD 2 50
G 1 1 1 1 1 1 1 1 1 1
s s 2 4 6 8 10 12 14 16 18 20 22
(%)
’ 3
s Fig.3 Tensile curves of Al-Si alloys prepared
XRD . by different processes at room temperature
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MPa 338 MPa, 7.5%

13.8%. )

Fig.4 SEM images of fracture of Al-Si alloy tensile specimens prepared by different processes
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