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Effects of Aging Treatment on Microstructure and Properties of Al-Si-Zn-Cu-Mg Alloy
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Abstract: The effects of aging temperature and duration on microstructure and mechanical properties of Al-12.5Si-

(0~4)7Zn-2Cu-1Mg alloys with different Zn contents were investigated. The results reveal that Si phase is dissolved

and spheroidized after heat treatment, and the components in the alloy are homogenized. At 160~180 °C, the hardness

of the alloy is increased firstly and then decreased with aging prolonging and rise of temperature and Zn content, and Zn

can shorten the duration to achieve peak hardness. After solution treatment at 510 °C for 8 h followed by water quench-

ing and aging treatment at 170 °C for 4 h, the tensile strength, yield strength, hardness and elongation of alloy with 3%

Zn are 376 MPa, 310 MPa, 144 HB, and 1.1%, respectively, indicating desirable comprehensive mechanical proper-

ties and lower residual stress.
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Fig.1 Schematic diagram of heat treatment process experiment

and residual stress specimen
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Fig.3 Microstructure of heat-treated Al-12.5Si-2Zn-2Cu-1Mg alloy and average shape factor of eutectic Si phase
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TRRE IR B Zn B 1S hn 3k S R R 0 1Y B ) 45
MO e Zn G EIRF 3% I, HARL S Zn S &, &
S EAAAR K, 2 T6 A5, Brhrsm s IR 5
JE R BB A A Zn B a0 RGO B Ak B
TR KB A 1 A FE T6 Ab BT 253 6 N BRI RE B A
BR,290 30% .

(3)2:510 °C X 8 h [ ¥ 4b 4 7K P+ 170 °C X 4 h i}
WAL , Al-12.581-3Zn-2Cu-1Mg & 4 i $0 $i7 58 &5
J IR 58 5 43 91 A 376 MPa, 310 MPa, f# i (HB) y 144,
KRN 11%, 48 J1#rEae by, w18 5k 4 0 )
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