%23 B S W TERREEFR 2013 45 J1
Vol.23 No.5 The Chinese Journal of Nonferrous Metals May 2013

TEHES: 1004-0609(2013)05-1195-07

R EEIE Al-5.0Cu-0.6Mn-0.5Fe &£ B S 52AL0F0 H =144

ook, RILX, £ M, Ehit, B4
(R ER TR MUK SVRE TR BE, M 510640)

1 OE: RHBAPEREINA. e S T BT A % 1E Al-5.0Cu-0.6Mn-0.5Fe &4 1 o 4l
LR R RE, B R R A a0 AR R A R . G5 RRW] . M BRI 0 K3 75 MPa
I, A& BT R (o) FA K 26 ()R E G N . UBFIEE T 75 MPa I, #5385 G&MPihritfEh 298 MPa, il
KFRL 17.6%; & T5 PAbBE, SEMPRmE A 395 MPa, HKEA 142%. S5 EE S 0 88K 3] 75 MPa
N, (A KB BIAEERN T 69%, 0 AH(ALCW)FIE Fe AR BEHBEAT, EHIR p-Fe HHH K, RN F5t4b
PFIR a-Fe AHEIES B IRAL 5 4070 BB IR o

KR HAes FUREE B8 Jirkee

FESES: TG214 MHRFREED: A

Microstructure and mechanical properties of
Al-5.0Cu-0.6Mn-0.5Fe alloy prepared by squeeze casting
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(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The microstructure and mechanical properties of Al-5.0Cu-0.6Mn-0.5Fe alloy prepared by squeeze casting
were studied by tensile test, image analysis and scanning electron microscope. The effects of applied pressure on the
microstructure and mechanical properties of the alloy were investigated. The results show that the ultimate tensile
strength (0,) and elongation () of the alloy increase significantly with increasing the applied pressure from 0 to 75 MPa.
When the applied pressure is 75 MPa, the o, and ¢ of the alloy are 298 MPa and 17.6% in as-cast condition and 395 MPa
and 14.2% after T5 heat treatment, respectively. When the applied pressure increases from 0 to 75 MPa, the second
dendritic arm spacing of a(Al) decreases by 69%, the volume fractions of 6(Al,Cu) phase and the iron-rich intermetallic
phases decrease slightly, the platelet f-Fe phases disappear, and the continuous Chinese script a-Fe phases at the grain
boundary become more dispersive and smaller.
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Table 1 Chemical composition of alloy (mass fraction, %)

Cu Mn Fe Si Al

4.92 0.59 0.46 0.08 Bal.
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Fig. 1  Schematic diagram of temperature measurement
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Fig. 2 Mechanical properties of alloys at different applied
pressures: (a) Strength; (b) Elongation
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Fig. 3 Microstructures of as-cast alloys at different applied pressures: (a) 0 MPa; (b) 25 MPa; (c) 50 MPa; (d) 75 MPa
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Fig. 4 Microstructures of as-cast and T5-treated alloys at different applied pressures: (a) As-cast, 0 MPa; (b) As-cast, 75 MPa; (c)
T5, 0 MPa; (d) TS, 75 MPa
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Table 2 EDS analysis results of locations in Fig. 4(a)

o Mole fraction/%
Location in Fig. 4(a)
Al Cu Mn Fe Si Phase
A 75.28 9.62 3.98 10.13 1.41 Al;s(FeMn);(CuSi),
B 67.83 27.30 0.60 4.27 0 Al;Cu,Fe

C 64.06 35.94 0 0 0 O(Al,Cu)
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Fig. 5 Sizes (a) and volume fractions (b) of phases in as-cast alloys at different applied pressures
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Fig. 6 Tensile fracture morphologies of as-cast and T5-treated alloys at different applied pressures: (a) As-cast, 0 MPa; (b) As-cast,
75 MPa; (c) TS5, 0 MPa; (d) TS, 75 MPa
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Fig. 7 Cooling curves for different parts of castings and die at

different applied pressures
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