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Research on Solution and Aging Process of Microstructure and
Properties of A357 Cast Alloy
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(College of Materials Engineering, Shanghai University of Engineering Sciences, Shanghai 201620, China)

Abstract. The effects of solution and aging process on the microstructure and properties of A357 aluminum alloy were
studied by means of optical microscope (OM) and scanning electron microscope (SEM). The results show that the
microstructure of A357 cast aluminum alloy is composed of a-Al matrix, eutectic silicon and Mg2Si phase. After solid
solution at 540 °Cx 4 h and aging treatment at 145 °Cx4 h, eutectic silicon is more round and uniform, eutectic silicon and
Mg?Si phases are uniformly dispersed at the grain boundary of a Al matrix, and the tensile property is greatly improved, so
that the performance of A357 aluminum alloy casting reach the expected requirements. The optimal heat treatment process
of A357 cast aluminum alloy is: solid solution treatment: (540£3) °Cx4 h; Aging treatment: (145+5) °Cx4 h.
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Tab.l Chemical compositions of A357 casting alloy

Al Si Mg Sr Ti Fe Cu Mn Zn Ca Ni

A357
Base 7.26 0.52 0.016 0.13 <0.12 <0.01 <0.01 <0.01 <0.01 <0.01
1.2
A357 1
A357 200-300 °C

760 830 °C
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Fig.2 Effect ofdifferent solution treatment process on tensile
properties of A357 cast alloy
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Fig.l Cast iron mold and tensile testing sample
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Tab.2 Solution and aging press of A357 casting alloy A357
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Fig.4 SEM image of A357 tensile sample fracture under different conditions
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Fig.6 Microstructure of T6 heat treated A357 alloy
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Fig.7 Eutectic silicon optical microstructures of A357 alloys with different condition
a-Al :M@2Si
B4t
1 A357
540+3 °C, 4 h
145+5 °C, 4 h [1] Khushubo T, Gaurav G, Narendra K, et al. Effect of Primary Sili-
con Refinement on Mechanical and Wear Properties of a Hypereu-
> 1 A357 tectic Al-Si Alloy [J]. Silicon, 2018, 10(5): 2227-2239.

[2] Dwivedi D K, Aijun T S, Thakur P, et al. Sliding wear and friction
behavior of Al-18% Si-0.5% Mg alloy ~ ].Journal of Materials



($EsRr A 1212020

140

TR SR MR L IO UREES FAIRY PERE R 78

1133

] B 3580 B L FIT P W 5L B B DR Y Ry 15 1 SRR
Fig.3 Sand mold made by self-set sands bounded with modified phosphate inorganic bounder and poured castings

20-25 °C,

RH 55% 70%

= PRSI

3

1116 )

Pressing Technology, 2004, 152(3): 323-328.

M ESEE - FR e bRy iy 2 S H s AR R sz [J]. o

(4]

[5]

(6]

[7]

(8]

9]

(10]

FHZZAE 2019, 000(002): 221-223.

BRFFHT . RIEEFCFHASSE. 258 S s A~ T Z5E ] - A
a4 TigE, 2017, 33(003): 35-37.
FEERHIE B S BT HEVERIAIS T & & e B il
B T 2R [I] b 18 5 A4, 2019(10): 103-110.
FEROE SRERGSEIIT SPAE T ZR P ] - $ER0R
2008, 37(4): 10-12.

XUEL 22 gh kv FHT 5 ST & e R 5 W
Hdm e R B A [I]. e =R R 2, 2015, 34(4): 049-59.
Wang Q G, Apelian D, Lados D A. Fatigue behavior of A356-T6 a-
luminum cast alloys. Part I. Effect of casting defects [J]. Journal of
Light Metals, 2001, 1(1): 73-84.

Lim S, Kim S, Lee C G, et al. Tensile behavior of fric-
tion-stir-welded A356-T6/A1 6061-T651 bi-alloy plate [J]. Metal-
lurgical and Materials Transactions A (Physical Metallurgy and,
Materials Science), 2004, 35(9): 2837-2843.

Zhen-Zhong C, Chuan-Hao X, Cheng-Xiang 2 The effects of heat
treatment on fatigue properties of A357 casting aluminum alloy

, 63mL/g,

E &N
[1] REQER IZ5HG AR « B5IE TR N B SR BAIR Y BF 52

(2]

(3]

(4]

(1]

(12]

[13]

(14]

(18]

S5l R [J]. 4% , 2002(8): 502-504.

5T BEITAT B S5 B AL M s AR EL A LA RE B
W DIERERTITZE [J]. 454 K , 2005(4): 268-269.

Azl sk F BRE 55« SRS i 4E R 3 ol AT T ik m)
RE 53T SRR [J] S Bl T82,2011(1): 18-22.

5k E i B - WAl I MR G EL T LA ARG SE IRY R
A [J] .45 5457 A,2009(12): 1504-1506.

[3], Light Metals, 2010, 50(7): 58-61.

Guo F B, Zhu B H, Jin L B, et al. Microstructure and mechanical
properties of 7A56 aluminum alloy after solution treatment [J].
Rare Metals, 2017(7): 1m&

Jang J H, Nam D G, Park Y H, et al. Effect of solution treatment
and artificial aging on microstructure and mechanical properties of
Al-Cu alloy [J]. Transactions of Nonferrous Metals Siety of China,
2013,23(3): 631-635.

Manickaraj J, Liu G, Shankar S. Effect of Incubation Coupled with
Artificial Aging in T6 Heat Treatment of A356.2 Aluminum Cast-
ing Alloy [J]. International journal of metal casting, 2011, 5(4):
17-34.

Sadeler R, Totik Y, Gavgali M, et al. Improvements of fatigue be-
havior in 2014 Al alloy by solution heat treating and age-hardening
[1].Materials & Design, 2004, 25(5): 439-445.

Alexopoulos N D, Pantelakis S G. Quality evaluation of A357 cast
aluminum alloy specimens subjected to different artificial aging
treatment [J]. Materials & Design, 2004, 25(5): 419-430.



