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Comparison of microstructures and properties of
aluminum alloy between expendable pattern shell casting with
vacuum and low-pressure and lost foam casting
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Abstract: The microstructures and properties of A356 alloy produced using expendable pattern shell casting process with
vacuum and low-pressure (EPSC-VL) were compared with those of lost foam casting (LFC) process by OM and SEM
techniques. The results show that microstructure of A356 alloy produced by EPSC-VL is finer and denser than that of
LFC, and the sizes of the primary phase and eutectic silicon are far less than those of LFC, its porosity is less than that of
LFC, and its density is higher than that of LFC. The fracture mechanism of A356 alloy obtained using EPSC-VL mainly
shows ductile fracture, and that of A356 alloy obtained using LFC mainly shows brittle fracture. The tensile strength,
elongation as well as hardness of A356 after T6 treatment alloy fabricated using EPSC-VL are respectively 278.27 MPa,
8.10% and 93.1HB, and are respectively 20.2%, 166.4% and 17.6% higher than those of LFC. Furthermore, the surface
roughness of castings made by EPSC-VL is better than that of LFC.
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Fig. 1 Principle schematic diagram of EPSC-VL
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Fig. 2 Microstructures of A356 alloy under different processes: (a) As-cast, LFC; (b) As-cast, EPSC-VL; (c¢) T6, LFC; (d) T6,

EPSC-VL
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Fig. 3 Morphologies of eutectic silicon of A356-T6 alloy under different processes: (a) LFC; (b) EPSC-VL
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Table 2 Comparison of density and porosity of A356 alloy

under different processes

Process Density/(g-cm ) Porosity/%
EPSC-VL 2.684 0.16
LFC 2.660 1.97
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Fig. 5 High magnitude fracture morphologies of A356 alloy under different processes: (a) LFC; (b) Shrinkage defect, LFC; (c) EDS

analysis results of inclusion defect; (d) EPSC-VL
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Table 3 Comparisons of mechanical properties of A356 alloy under different processes

Process Treatment Tensile strength/MPa Elongation/% Hardness, HB R,/pm
As-cast 190.65 6.20 70.3
EPSC-VL 3.2-6.3
T6 278.27 8.10 93.1
As-cast 148.41 2.65 583
LFC 6.3-12.5
T6 231.57 3.04 79.2




F23 1

HeOCW), A USRI I S e ARG AN KBRS B & e L SV RE X EE 27

PEER SR, PR BURREGE .

33 ERERERESREN

Kl 6 Iin WA T2 N mmnaHims:. Kl
6 FIUL, ECPAR R A e B B i v 4 S VR YA
J5 B 52 LU AR 4 VR v HI B, T i IR A
Wit h & IR BE RN, X S P R A
WA . MR R e I, 48
TR 70 R SRR, A A3 A 0 s M 1) 465 e AR
HEMT AR T & R R HH A SRS
BOKIIEARE, AR N A H 80, A% 1R8]
AR RH AN S ) SRR AR A /), HB B 4 4
ANKE ARG I PVE T R BT RE A T . DRI, U
GV AL FE R G SRR 1) A356 450 4 Lhi B
BRI A356 Hior ax ikl /N, BE 1 S 2E PR RE AR -

800
720+
640+
560+
4801
400+

Temperature/C

320+
240+

160+

80 !
=50 0

50 100 150 200 250 300 350
Time/s

BEl6 A TZ Tl ah

Fig. 6 Cooling curves of molten metal under different

processes
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