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Microstructures and mechanical properties of
Al-Si-Cu-T4 solidified at different squeeze pressures
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Abstract: Microstructures and mechanical properties of Al-Si-Cu-T4 solidified at different squeeze pressures were
investigated. The results show that at the pressures applied during solidification, the microstructures of the alloy change
significantly, and both tensile strength and elongation of the alloy are improved remarkably. When the squeeze pressure
increases from 0.1 MPa to 50 MP, the size of primary a(Al) and aspect ratio of eutectic Si phase are decreased evidently
and the morphology of eutectic Si particles is changed from long acicular to small granular, and the dendrite arm spacing,
content of Al,Cu phase and porosities between dendrites are decreased, while the mechanical properties are increased.
When the squeeze pressure increases from 50 MPa to 100 MPa, the microstructure and mechanical properties of the
investigated alloy show little variation. It is indicated that the proper squeeze pressure of the investigated alloy is 50 MPa
at which the tensile strength and elongation reach to 323.6 MPa and 8.51%, respectively, after solution heat treatment.
Furthermore, the crack origin of the investigated alloys solidified at different squeeze pressures was analyzed and
discussed.
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Table 1 Chemical compositions of Al-Si-Cu alloy (mass

fraction, %)

Si Cu Fe Ti Mg B Al

5.92 4.15 0.15 0.21 0.05 0.02 Bal.

1.2 KHEFE

IRI K FLEBT ik . BEELAPRL Y HI13 4,
SR UG P IEAT E A AR B, BRI 1 TR
BERT#E] 200 CZidy, KH 1000 kN ML THf
JE RS, F PLC W54 HIE ). BFEEJ150 5000
#/7(0.1 MPa). 25. 50, 75 F1 100 MPa, g N
1~3 cm/s, i)k 30 s ER AW CABEN, Mifihlf
AME R 100 mmX 80 mm X 40 mm (K554 BRI 1).
WE RT3 A0 7 R B A T S B0 B, AR S 56
TR AERIRIGAR, wHE— @ R 2% SEAN R AT
DI PERERNS)), MR SE bR 2 32 244 B Al 2
2%,

PR G, BT S BRI e gk A7 ]
WAL EE, HAR T 2008 480 ‘CIE¥ 1 h, 495 °C
¥ 6h, b5 =K,

—Formed punch

—Lower die

| —Casting

-T'““"Sampling locations
71
A%

~—Plunger

a7

1 BrEERH R

Fig.1 Schematic diagram of squeeze casting mold
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Fig.2 Dimension of tensile specimen (Unit: mm)
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Fig.3 Microstructures of Al-Si-Cu alloys

solidified at different pressures: (a) 0.1 MPa;
(b) 25 MPa; (c) 50 MPa; (d) 75 MPa: (e)
100 MPa
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Fig.4 Microstructures of Al-Si-Cu alloys solidified at different pressures at high magnification: (a) 0.1 MPa; (b) 25 MPa; (c) 50
MPa; (d) 100 MPa
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Table 2  Si particle characteristics of Al-Si-Cu alloy solidified

at different pressures

Aspect ratio

Pressure Density/

/MPa  Maximum Minimum Average (particles-mmfz)

0.1 12.00 1.92 4.76 2252
25 4.60 1.67 2.87 3521
50 3.67 1.00 1.98 7351
75 3.70 1.43 2.08 8210
100 3.43 1.33 2.11 6962

B 5 ANIE D TR 1A a2 U

R LT B
Fig.5 Back-scattered electron images of Al-Si-Cu alloys solidified at different pressures: (a) 0.1 MPa; (b) 25 MPa; (c) 50 MPa; (d)
100 MPa
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Fig.7 Solubility of hydrogen in solid phase of Al alloys

solidified at different squeeze pressures
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Fig.9 Fracture morphologies of Ai-Si-Cu alloys solidified at different pressures: (a) 0.1 MPa; (b) 25 MPa; (c) 50 MPa; (d) 100 MPa
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