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Tab. 1 Chemical composition of A356 alloy Wg /%

Si Fe Cu Mn

Zn Ti A= Al

6.8~7.2 <0.11 <0.05 <0.10

0.28~0.40 <0.10

0.10~0.15 0.03 A
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Fig. 1 Rough drawing of a certain front subframe
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Tab. 2 Heat treatment process of A356 alloy

Wil b 3 gyelsed
S Hibrife
[F T 22/ °C. PRI/ I/ °C PRI/
A356 530 ~ 540 6~8 160 ~ 170 3~8 GB/T 25745—2010

2 FERS5HH
21 £tEAR

{EFREIEFRSIHAE R 29796 mm x 6 mm x 10 mm,
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WO FFITHIYE; BEERBERERERA
¥ REEREIRD HN5%IIHFES B it yEEm£J30 s
EREETEHRT, AEFEENEBFEMET
MR EIBHR . ERBIRAARBMIE =ZERIAISI;Mg,B1
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Fig. 2 Sampling location and tensile test bar dimensions
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Fig. 3 Metallographic structures of subframe specimens with varying Mg contents
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Fig. 4 XRD pattern with Mg content of 0.33%

Mg, SIfERItTHEIEZ , sEBIRE S SMITHLRE
=,

R T H—EEUMISEXTAISI; Mg, B8 E2L#4k
EBREALRNEMN, LHENRIBMIEEXHSH
BEHEWESH R, FHESAIE], HINEESIFELS0 MPa,
DOERTIE)S sRYEDINEPIRRIFI TR ELERE], BEEMY
FEREN, ARFRURITEEZR/NNOEE, H
Mg&£90.28%H7, BRI EFHHTEI.S pmAf,
BRERRIBEABIT 745 um; HMgEE590.30%HT,
SRR ERDTE2.9 umA T, 99%HI SRR TEB7E
4 umPAT; HMgE20.33%RF, BRPRZRAIRT
BRAINA3.1 um, XEAEEMgESAIEN, FrEHh
HRODZREEE T BEIEE.

2.2 HEiEeE

SKAWDW-1005 e i I0H . B BEELT
HITHEHEREE. TineE. MRENEESEESD
FHRESEINE, Iie IR ERFIRE 0.1 mm/min,
RIG FATENE £ 9980 NANES s. F4AREMESERIE!
ZELRAAISI, Mg i5ISEIR A S 2 TeHM B E R ie A
MR NZMEES . NFRAMLERTUBE, Mg
BE7E0.28%~0.33%A, FIENFEEIOREIZFEK
MERIEE. 59, BIIWERAPEZINDZHEEERIFLY
8, IILLERI, HMgEEH0.28%0T, FEAIIR AR
E. BEEEEESR),; BMJE=/90.30%A7,
THNERBERA, $246.73 MPa, MYMgSEx



2025 SH4AHIET4E ER2E5%E Founorw
45
40t /T 22t _ ?g: —
5| Y 30t i g —
30} I‘I 25t /BN :2» / \
*al & 1} miln & i / -
10} | Wt H H]v’ 4} /ﬂ
5t /./' T 5F _ 1 2l
02 25 50 5 40T>£T1 55 ° ﬁ?{?Hzl.s R R RETEE 1920 232527
Ak R pm AR pm AR/ m
(a) 0.28% (b) 0.30% (c)0.33%
E5 AEMgEREEIFZEMENRNR I SHELE
Fig. 5 Histogram of grain size distribution for subframe specimens with various Mg contents
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Tab. 4 Mechanical properties of a front subframe sample
Mg /% i it B8 4 /MPa R E/MPa 1% T EHB
1-1 246.31 285.04 7.40 78
1-2 237.69 281.56 8.24 76
1-3 233.55 288.97 7.86 76
0.28 14 235.49 280.08 7.36 77
1-5 231.78 279.13 8.10 78
FEE 236.97 282.95 7.79 77
2-1 249.33 285.41 7.34 80
2-2 243.61 300.80 9.60 82
2-3 250.68 307.90 9.80 84
0.30 24 243.75 309.17 9.70 83
2-5 246.3 308.92 9.93 88
FEEE 246.73 302.44 9.27 83.4
31 226.07 305.10 11.40 87
3-2 226.89 317.15 10.00 85
3-3 226.74 311.63 11.83 90
0.33 34 231.31 308.63 10.10 91
3-5 230.99 306.88 10.27 89
FEE 228.40 309.88 10.72 88.4
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Fig. 6 Hardness values of materials having diverse Mg contents
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Fig. 7 The elongation of tensile test rods with varying Mg contents
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Fig. 8 The yield strength and tensile strength of tensile test bars with
diverse Mg contents
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Effect of Mg Content on Microstructure and Properties of AlSi;Mg, Cast
Aluminum Alloy for Automobile Chassis Subframe

LI Lian-chi, MA Xiao-jun, LIU Hai-bin, SU Wei-giang
(Hubei Hangte Equipment Manufacturing Co., Ltd., Jingmen 448000, Hubei, China)

Abstract:

In consideration of the safety performance of automotive chassis subframes, a metal mold casting process
and AISi7Mgx aluminum alloy were used to prepare the automotive chassis subframe, and test bar samples
were taken from its body to study the effect of Mg content on its structure and properties. In order to select
materials with appropriate composition for production and avoid insufficient performance or increased cost.
This study investigates the influence of magnesium (Mg) content on the microstructure and properties of
these test rods to identify suitable material compositions for production while avoiding both insufficient and
increased costs. The research results indicate that as Mg content increases from 0.28 % to 0.33 %, there is a
refinement in the eutectic silicon within the microstructure, accompanied by an increase in precipitation ratio.
Concurrently, the Mg2Si phase also increases accordingly. Specifically, tensile strength rises from 282.95 MPa
to 309.88 MPa, elongation improves from 7.79% to 10.72%, and Brinell hardness increased from HBW77 to
HBW88.4. However, yield strength decreases from 246.73 MPa to 228.40 MPa. Notably, when Mg content
is 0.3%, the comprehensive performance of the material attains its optimum level while avoiding an increase
in cost—yield strength measures at 236.97 MPa, tensile strength at 302.44 MPa, elongation at 9.27%, and
Brinell hardness at HBW83.4.
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