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Table 1 Composition ranges of the AlSi7Mg aluminum alloy W /%

iH Si Mg Sr Ti Fe Cu BRI A4 TE AN
[ 6.5~7.5 0.4~0.45 0.01~0.025 <0.2 <0.2 <01 <0.05 <0.15
bR 6.7 0.41 0.02 0.15 0.12 0.1 0.01 0.1
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Fig. 1 Automobile steering knuckle and test sampling position
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Fig. 2 Schematic diagram of size of the cylindrical tensile sample
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Table 2 Heat treatment scheme
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Fig. 3 Microstructures of the as-cast AISi7Mg aluminum alloy
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Fig. 4 Microstructures of the AlSi7Mg cast aluminum alloy samples at different solution temperatures
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Fig. 5 Microstructures of the AISi7Mg cast aluminum alloy samples at different solution temperatures
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Table 3 Mechanical properties after heat treatment

Hab 3 B e R R
Tz SRIE/MPa SEE/MPa /% HBW
AL PR 270.8 2234 537 -

528 °C/4 h+VEk+160 C/6h  309.8 237.7  8.20 96
528 °C/8 h+4:k+160 <C/6h  308.2 231.6 1127 94
538 °C/4 h+¥E:k+160 C/6h  322.1 2521  9.33 95
538 °C/8 h+¥4::k+160 C/6h  317.0 2361 1313 95
548 °C/4 h+4E:k+160 C/6h  318.8 255.0 7.40 100
548 °C/8 h+E 4k +160 C/6h  322.7 2444 961 95

SEE:

Vol.71 No.12 2022

EREEISHRFMEN BT KESEAREX, HE
SRIIERBEMR -

3 #hie

(1) AISITMg&A£7E538 CRIAMERKIF, HHR
SIZSRENEIE, ERRESTEDH; BAREXS
SIS ME LR ERENTINEEXEZ

(2) AISITMg& £ 7£538 °C/8 h+i%k+160 °C/6 h
PAMEIRET, MRS SHRIAEI TRSHIKE,
SRR EFRER, TLUREER R IERN
RiEAE, LURSHRAIERE,

[1] Z=E, WHE SERSURANHRIVAGA [ MREF5TZ, 2020, 28 (5) : 47-61.

[21 F—5, &8, TiF SENRFESESVREHRESNMRITE T ZMRHE D). MR 1TRE, 2020, 48 (12) : 36-43.

[31 MANENTE A, TIMELLI G. Optimizing the heat treatment process of cast aluminium alloys [J]. Recent Trends in Processing and
Degradation of Aluminium Alloys, 2011, 9: 197-220.

[4] HAGHSHENAS M, ZAREI-HANZAKI A, JAHAZI M. An investigation to the effect of deformation-heat treatment cycle on the eutectic
morphology and mechanical properties of a Thixocast A356 alloy [J]. Materials Characterization, 2009, 60 (8) : 817-823.

[6] /&%, EMRL, &3Epk, & MBI ZIFAG6IEEBHRFIERERIFNG [J]. I TIE, 2016, 45 (8) : 201-203.

[6] fRERBR. A356 (HISIEE SRR T 25 [D]. HiX:

[71 =g, RER, XER, S ARIENARSIEERRASERANNIZMERHISN [J]. $5i&, 2019, 68 (1) : 29-33.

[8] =EfE, T, BEIE, F.

881-891.

fedhHRZ, 2007.

LRI IR B RIS AT ASS6 IR S S HIERERISZNG [J]. #RHASRZIR, 2020, 34 (12) .

Study on Microstructure and Properties of AISi7Mg Cast Aluminum Alloy

for Automobile

WU Liang', KE Hua-bo? ZHOU Hong-yun®, XIAO Hong-jun*

(1. Guangdong Polytechnic of Industry and Commerce, Training Center, Guangzhou 510510, Guangdong, China; 2. GAC
AIAN New Energy Automobile Co., Ltd., Guangzhou 511400, Guangdong, China; 3. Guangdong Polytechnic of Industry and
Commerce, Mechanical and Electrical Engineering Institute, Guangzhou 510510, Guangdong, China; 4. Foshan University,
School of Mechatronic Engineering and Automation, Guangdong, Foshan 528225, Guangdong, China)

Abstract:

The microstructure and properties of AlISi7Mg aluminum alloy for automobile steering knuckle parts were
studied. Mainly through the solution heat treatment system with different holding temperatures and times,
the influences of the solution heat treatment process on the microstructure and mechanical properties of the
AISi7Mg cast aluminum alloy were studied. The test results showed that the solid solution of the alloy was
more adequate after holding at 538 °C for 8h, and the spheroidization degree of eutectic structure of the alloy
was relatively high after heat treatment. The effect of the solution temperature on eutectic microstructure was
much greater than that of the holding time. Under the condition of 538 °C / 8 h + quenching + 160 °C / 6 h
heat treatment, the comprehensive properties of the AISi7Mg alloy have reached a high level. If the toughness
of the material meets the product requirements, the holding time of the solution heat treatment can be reduced
and the heat treatment efficiency can be improved.
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