J o ihiz .
Z fi:?:;z;ﬂ?ﬁomif ﬁ@ | %

EEEN:
ARE(1967-), &, H%,
FTEMRFZEAEZFIE
RARMERFE , E-mail:
shigaolian@163.com
BREE:

oriz, 8, Ht, E-mail:
magh_@126.com

hEDES: TG146.21
NEtFRRAg: A

W ESHS : 1001-4977 (2022)
10-1240-05

BEemB:

21 FTHREBSEFEFR
BANZHARE LB
(21KJB430006 ) ; FMNT

BRI 3 R Z B R S 5D

ZIME (2019kyqd004 ) .

WisHER:

2022-04-01,

=34 Al-7.0Si-0.3Mg &

Vol.71 No.10 2022

=B

=z 3= jm
(ERAELNSHFEEeErV=2

ASE, BIE, Bk &, T=ES, X 8, £F&H
(TN TR AZ RS, STH5500 215104 )

FE: ATHRMEZETAIT.0Si-0.3MgEEEEBMEENALR S HFMHEEME, STAI-
7.0Si-0.3MgEE D BEEIR (20 C ) FIER (-60 C) IE FREFBENL4x 10°~1.4x 10" s
RIRLER D ZMEBEHITIATR, DITWTRAMALRES, BRa SRR, EREH: N
THEERH1.4 x 107 s'E1.4 x 107 s'AF, Al-7.0Si-0.3MgA 2R ENEREEA S, Mi®
KETE, 8RiEeEHRESBENFINEIRSGE . JNTIRENLL x 10" s 6,
Al-7.0Si-0.3Mg&E IR A4S R AN A S Y B . BNTEASEEINMERER, 2
S RIEEHAS RATIN A B REKFL @, EWMREERSH, BiREMERIIKEIE
X, Al-7.0Si-0.3Mg& E1EB T FIIIZR (B S A B Frank-Read (&R . (IR IMBFIE(RER
PEME R ERBINERASRUNBEST B, MMEEAI-7.0Si-0.3Mga £ HE L .
XiEa: A=, MIRE; Al-7.0Si-0.3MgEeE; BiEAX

AISSIREEFREEHFISHEME . MERINENFKEHEMS, W ZNE
FEEFXNSHETWRE, XEEAI-SIREENEREREERRES, tH
EREIFESBX, MESUT, ASIRSSSTIRENESENS, F8
HTAISIEEPAIRRIAF KR HSSIHNAFKREEERAKES, BFESE
BERMETRENRBETERRKR, NIFERAKNAN D, XESAISIREGE
EEERE LM SR~ E .,

EREHT, ATHBAI-SIEERERIIRES, HTFAIEGRSENSIEINTHE
ERSIHEIORIIER, MMSESIHEANIE, REBFRXENEHHESEREMNZEMN
RS, AN, SRR EEREGSHENR Y. KELFAISIHBRID BT .
SR, TEREINET, HFMg,Si, AlLCuflp -FeEE B THRAI-SIEEEARE
BETHEBINZNMETRR, SHAISIRASNRTaESlE R E KT
BN, 52EK, ASIRESHBMHSHERENREMNRE, MRZNgS
PAMBTEXEY, A0, XTFASIREGEERENE TR REBEFTEHSHENS
BESHMETHEAAT, MYTHNERGEERE FAISIREGENZMEREF LA
NARETHEARMDAR D . FEitt, KAXLLAI-7.0Si-0.3MgEE HIFRIISR, W
RN EAREITAI-7.0Si-0.3MgE = RFMER NIRRT IIME, D TRERE
TAI-7.0Si-0.3Mg&a £ RIEIHNIE, XJTAI-SIREEHIH—ET AN AEEEERC

R,
1 EMESHEE
ASFBALSI-MESUERANEL. ASHIGHRENT0 C, SELEE

t, BEREMASIHIMgRIFEEE, ZEAERBAISHHEEE. FRIPSEIES,
ZREIHI A ERBENRER TS IUEIERRRLF . RRERGB/T 13239—2006F0f1
ZHREHB 5214—96HIfFRLfRIE, ERIUELIR. fh&iaaRiaiE




sEse /OIS

20221 SE10H/5871%E
®1 AEHLERS
Table 1 Chemical compositions of the alloys W /%
Ed4 Si Mg Ti Fe Cu Zn Al
Al-1Si-0.3Mg 0.916 0.348 0.137 0.171 0.008 0.011 A
Al-7.0Si-0.3Mg 6.5~7.5 0.25~0.45 <0.2 <0.2 <0.02 <0.02 A
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Fig.1 Shape and dimension of the tensile samples
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Fig. 2 Tensile properties of the Al-7.0Si-0.3Mg alloy at different strain rates
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(b)-60 °C, 1.4x10"s*

(e)20%C, 14x10%s*

(d)-60°C, 1.4x10°s*
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(g)20°C, 1.4x10"s?
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Fig. 3 Fracture microstructures of the Al-7.0Si-0.3Mg alloy at different strain rates
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Fig. 4 Microstructure of the Al-7.0Si-0.3Mg alloy after deformation
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Fig. 5 Schematic illustration of the fracture near the defect
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Effect of Strain Rate on Microstructure and Mechanical Properties of Al-
7.0Si-0.3Mg Alloy at Room Temperature and Low Temperature

SHI Gao-lian, MA Guang-hui, GENG Zhe, DING Yun-peng, LIU Hai, JIN Yu—jing

(Suzhou Vocational Institute of Industrial Technology, Suzhou 215104, Jiangsu, China, )

Abstract:

In order to study the effect of strain rate on microstructure and mechanical properties of Al-7.0Si-0.3Mg alloy
at room temperature (20 °C ) and low temperature (-60 °C ), the tensile mechanical properties of the Al-7.0Si-
0.3Mg alloys with strain rates ranging from 1.4x10*-1.4x10™" s™ at room temperature and low temperature-
were respectively conducted. The fracture microstructure morphology was analyzed to reveal the failure
mechanism of the alloy. The results showed that when the strain rate increased from 1.4x10* s™ to 1.4x10™ s™,
the tensile strength and yield strength of the Al-7.0Si-0.3Mg alloy increased, while the elongation decreased.
The effect of temperature on the tensile strength and elongation of the alloy were gradually weakened. When
the strain rate was1.4x10* s, the fracture of the Al-7.0Si-0.3Mg alloy expanded along the direction of
maximum shear stress of 45°. When the strain rate increased or the environment temperature decreased, the
crack propagation path changed from the direction of 45° maximum shear stress to horizontal level, presenting
a serrated distribution. The serrated distribution became more rugged with the lower the temperature. The
dislocation of the Al-7.0Si-0.3Mg alloy will form Frank-Read dislocation source during plastic deformation.
The combination of low temperature and casting defects will accelerate the initiation and propagation of a
large number of cracks, thus reducing the mechanical properties of the Al-7.0Si-0.3Mg alloy.
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low strain rate; low temperature; Al-7.0Si-0.3Mg alloy; fracture failure
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