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Tab. 1 Chemical composition of AlSi7Mg0.3 alloy
Wg /%

Si Fe Cu Mn Mg Ni Zn Al
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Fig. 1 Schematic diagram of sample casting process
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Tab. 2 T6 Heat treatment process parameters of
AISi7Mg0.3 alloy
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Fig. 2 Dimensions of tensile specimen
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Tab. 3 The Sr component content of AISi7Mg0.3 alloy at
different static time nodes after modification
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Fig. 3 Sr component content variations in AlSi7Mg0.3 alloy at different
static time nodes after modification
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Fig. 4 Metallographic micrographs of the AISi7Mg0.3 alloy furnace-front samples at different holding time nodes after modification
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Fig. 5 Metallographic micrographs of the microstructure of AlSi7Mg0.3 alloy specimens after T6 heat treatment at different standing time nodes after
modification
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Tab. 4 Average mechanical properties of the specimens

WEERIEN  PUsREMPa JERIREZ/MPa HR%
6 304.2 235.4 10.0
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10 2817 225.7 76
11 2828 2203 7.0
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Fig. 6 Test results of mechanical properties of the specimen
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Fig. 7 The average change curves of the test results of mechanical properties of specimens at different standing time



=
Founorey BEBEE Vol.74 No.6 2025

SEHK:

[1] R=. g, Bd=, £ AFBAISITMgESIRGERIBNFIMRERSS [J]. #51&, 2022, 71 (12) : 1525-1528.

[2] XUKER. AISITMgE ERERAT HSHERMEREETMETZ [D]. bR JERRHCRS, 2023,

Bl FEBTAXEREGEERQE). NETHMHAISITM0.3SHEEE [S]. ItR: FEIRELRIT, 2018-01-15.

[4] =RIE, B, TR BLRAISITMI03E 2 NFHRERIBAIAR ] FMHEEREEESE, 1998 (5) : 18-20.

[6] 23, EZE, #M2RE, £ AR EAILRAE [J]. AbIB, 2020, 35 (5) @ 26-29.

[6] ABALYMOV VR, ZHEREB VP, KLEIMENOV Y A, etal. Effect of heat treatment on the structure and mechanical properties of eutectic
silumin alloyed with magnesium [J]. Metal Science and Heat Treatment, 2021, 63 (5) : 291-296.

[71 BIROLY. Impact of grain size on mechanical properties of AISi7Mg0.3 alloy [J]. Materials Science and Engineering: A, 2013, 559: 394-400.

81 EXM, EiEE, T, 5. SrEfIAI-SIi-MgEEHIRaIME . DFHRERSHRREAIZIN [J]. #4515, 2017, 66 (2) : 122-126.

[9] Z=hli, BRSCHE, ST MESTRIISN T ZXIAI-Mg-Si-Cu-MNI RS S HSERSIEREAIE [J]. #7441 TH2, 2019, 47 (2) : 90-98.

[10] #30%, fAIMss, XUBB, % HMRMET ZXaira S BREERMIEEERZIMATHRIVA ] #7854k, 2022, 36 (11) . 150-158

[11]] DAHLE A K, NOGITA K, MCDONALD S D, et al. Eutectic modification and microstructure development in Al-Si alloys [J]. Materials
Science and Engineering A, 2005, 413-414. 243-248.

[12] XX, ZFETTEHR, REER, & SHErEAZEEVAISIIOMNMgESHMAER . SR D2 [J]. ESIR, 2023, 37
(6) : 131-137.

[13] #RhlEE, 12kF, EEE. £ BLYXSH+BESTHRASE AN SRR [J]. $51E, 2023, 72 (3) : 257-262.

[14] M, RERF, Z&, F. SIEHEXTAI-Mg, SIiaSHRINHF MRS [J]. i5MEERBEES, 2022, 42 (7) : 855-858.

[15] #EZE, &iRE, YWEE, £ BRSO FNIFRSITTEITA356.25BE SR ERRER [J]. $5&, 2021, 70 (10) : 1196-1199.

[16] NOGITAK, MCDONALD S D, DAHLE A K. Effects of boron-strontium interactions on eutectic modification in Al-10 mass%Si alloys [J].
Materials Transactions, 2003, 44 (4) : 692-695.

[17] DARLAPUDI A, MCDONALD S D, TERZI S, etal. The influence of ternary alloying elements on the Al-Si eutectic microstructure and
the Si morphology [J]. Journal of Crystal Growth, 2016, 433: 63-73.

[18] SHABESTARI S G, KESHAVARZ M, HEJAZI M M. Effect of strontium on the kinetics of formation and segregation of intermetallic
compounds in A380 aluminum alloy [J]. Journal of Alloys and Compounds, 2009, 477 (1) : 892-899.

Influence of Holding Time on Modification Effect, Microstructure and
Mechanical Properties of AlSi7Mg0.3 Alloy

MA Xiao-jun', LI Lian-chi*, LIU Hai-bin', SU Wei-giang', HUANG Qing®, WU Meng-wu®
(1. Hubei Hangte Equipment Manufacturing Co., Ltd., Jingmen 448000, Hubei, China; 2. Hubei Key Laboratory of Advanced Technology
for Automotive Components, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract:

The AISi7Mg0.3 aluminium alloy was smelted using a centralized smelting furnace and subsequently
transferred to a crucible furnace for modification treatment with an Al-Sr master alloy. The influence of
holding time on the modification effect of Sr was investigated through metallographic structure observation
and mechanical properties testing. The results indicate that when the holding time of the molten aluminium is
7 h, the grain boundaries of the o-Al matrix are well-defined, and the eutectic Si phase is uniformly distributed
within the matrix, resulting in relatively high mechanical properties for the sample. After T6 heat treatment,
the tensile strength, yield strength, and elongation of the sample were 306.2 MPa, 236.9 MPa, and 10.2%,
respectively. However, once the holding time exceeds 8 h, significant deterioration in modification occurs
within the metallographic structure; specifically, grain boundaries become indistinct and noticeable pores
appear in solidification structures. Consequently, there is a marked decline in mechanical properties of the
sample. When subjected to an 11-hour holding time prior to T6 heat treatment, tensile strength decreases to
282.8 MPa while yield strength drops to 220.3 MPa; elongation also reduces to 7.0%.
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AlSi7Mg0.3 aluminum alloy; Sr modification; holding time; microstructure; mechanical properties
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