FiERE AR Vol.43 No.07
<506 FOUNDRY TECHNOLOGY Jul. 2022
DOI.: 10.16410/j.issn1000-8365.2022.07.005 s
R S

/.

B EHIE AISi7TMgMn & & #AME T2

#moEY,e L, EIRERCERE L !
(1. JET LXK BEFRKBRELLRE, G §% 710072;2. BAZBHOLR) A ERARARASE LR HN
225000;3. B MR F IS ML E A A TENE] H AP, & 8% 710200)

B OE RS AISITTMgMn & R IR K+ N THZAL R W5 T A VS PERE R AL, 45 R R IB K+ AT
I 255 b BT LT B S A DN R AT HR AR ST AR R AR T S R b T R R A A A A 2 8 RN B R AR I
TERIRE T s N0 (650 B AT h IR B A0, 7T 8 2 B AL B 132 8l , 7= A= A SR AR ONE . 5 45 5 A0 1, R T
A B PR T2 4 1 IR IR ) 150 MPa, 325 T 25%, B MR A TR A E] 9%,

FKERIF PGB B A R B P b B B Ak RE

HESES: TGIS6 XEFRIRAG A X EHS:1000-8365(2022)07-0506-05

Heat Treatment of High Pressure Die Cast AISi7MgMn Alloy
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Abstract: High pressure die cast AlSi7MgMn alloy was annealed and artificially aged, and the evolution of its
microstructure and properties was studied. The results show that annealing and artificial aging treatment can precipitate
nano Si particles in the aluminum matrix, so that dislocations are entangled and stored in the aluminum grains during the
deformation process, and the ability of plastic deformation of the material is improved. After artificial aging, the
precipitated " phases in aluminum matrix can significantly hinder the movement of dislocation and produce precipitation
strengthening effect. Compared with the die-cast state, the two-step heat treatment process can increase the yield strength of
the alloy to 150 MPa, increased by 25%, and the elongation after fracture of the alloy is 9%, not decreased.
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Tab.1 Nominal chemical compositions of the
AlSi7MgMn alloy

Designation Si Mg Mn Fe Zn Sr Al
AlSi7MgMn  6.58 043 047 <0.02 <0.05 =0.02 Bal
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Fig.1 Heat treatment procedure of the high pressure die cast
AlSi7MgMn alloy
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Fig.2 XRD patterns of as die cast and annealed
AlSi7MgMn alloy
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Fig.3 SEM image of microstructure of eutectic region in as die cast and annealed AISi7MgMn alloy
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Fig.4 Morphology of nanoscale Si particles on a-Al matrix of as-cast state and annealing state of AISi7MgMn alloy
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Fig.5 Engineering stress-strain curves of as die cast and
annealed AISi7MgMn alloy
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Fig.6 XRD patterns of aged and annealed+aged
AlSi7MgMn alloy
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Fig.7 TEM bright field images of precipitated phase of the
annealed-+aged and aged AlSi7MgMn alloy
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Fig.8 HRTEM image and FFT pattern of nanoscale Si particle
of the aged AlSi7MgMn alloy
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Fig.9 HRTEM image and FFT pattern of " phase in the aged
AlSi7MgMn alloy
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Fig.10 Engineering stress-strain curves of different process
routes of high pressure die-casting AlSi7MgMn alloy
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