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Fig. 1 Schematic diagram of mechanical vibration device

AISITMg&® (kD IEEL ) ARG, 1B
HREFEBARIIAARSIEHITRAESEETER
, FERBRAFEES. E8UEMERR. AR
BRSERBRERIFREN T, JBAMEENT00 C
B, BEIEAZFRHAZEL80 CHIHIBENES, ZiE
BAR¥E LR ERERE. mREEEF, EEELFxR
AORoDEES , BEE0~4 000 HzAYSESE B L E EIRIG
0.015 mmUAK EERIRENAT30 st fTiRe . RohS
#H(WSEFIRNE ) o] BiRshIESI2E PAVERERHT
DR . BRENEIESHARIRMNEE T HIERH
TR NHA RO . AISiITMgE I
FEEAEA/NF10 mm x 10 mm x 5 mm, ZFHKellerid
(HNO; : HCI : HF : jf¥5=25 mL : 1.5 mL : 1 mL:

95 mL ) HITEM. KESFNSEFRSETEERT
F10 s, AEFEREBYSHEINIFRITEL, FEE
X TFIRF. RAZEISSABNESBEEMBEIHIFHTE
BHMALREB IS . SHESHFR20MERE
gefl, EAImage-profXEXT@Ef K/ NFTNE, 25
FMBA (1) HEEVABEFEHIRY, RETFMNEN

®L AISITTMgAEHIULER T HITER
Table 1 Chemical composition of AlSi7Mg alloy
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Fig. 2 Appearance of the sample and sampling position and specification of tensile testing
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Table 2 Primary phase sizes and grain refinements of
AISi7Mg alloys at different vibration frequencies

RN RICR RIERES WIEAE AEAREE
/mm IHz (mm-Hz)  #HRF/pm 1%

0 0 0 48.99 0
0.015 1000 15 47.06 3.94
0.015 2000 2.0 43.75 10.70
0.015 3000 45 39.12 20.15
0.015 4000 6.0 28.67 41.48

APIRSRT, AISITMgE ERIHAERFIIR T H548.99
um; BEEVMIREIAININ, HIREDREN1.5 mm-Hz
BF, AISITMg&ERIHIAEBFIOR I EEH47.06 um,
ERRIZE /93.94%; HHUMIRENEE /93.0 mm-Hz
BY, AISITMgE SV ERFIIR TURERE(E, X5
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R E B I ZE 4.5 mm-HzAS, AISi7TMgA RISt
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EANZES.0 mm-Hz, YIIRIEEIEIN04.5 mm-HzAT
SRR IEEBEBEREIN; BEVMIREIRER H
— LB, ZN MR EXE6.0 mm-HzAT,

(e) 6 mm-Hz
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Fig. 3 Microstructures of AlSi7Mg alloys at different vibrational frequencies
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Fig. 4 Average primary phase sizes and grain refinements of AISi7Mg

alloys under different mechanical vibration frequencies
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Fig. 5 Diagram of mechanical properties of A1Si7Mg alloys at different

vibration frequencies
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Table 3 Mechanical properties of AISi7Mg alloys at
different vibration frequencies

PRBNFREE/Mm -Hz B /MPa. FTHa i IMPa. S K 5%/%

0 127.74 158.03 2.20
15 132.42 165.25 2.48
2.0 140.57 170.12 2.71
45 143,61 176.37 3.56
6.0 147.86 186.29 4.80
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Effect of Mechanical Vibration on Microstructure and Mechanical
Properties of AISi7Mg Alloy

YU Wen-xia', LEl Yu-cheng®
(1. Wuxi Vocational Institute of Arts&Technology, Yixing 214206, Jiangsu, China; 2.Jiangsu University, Zhenjiang 212013,
Jiangsu, China)

Abstract:

The solidification microstructure of AlISi7Mg alloy prepared under different mechanical vibration frequencies
was gradually enhanced with the addition of mechanical vibration and frequency, which had obvious changes
in primary phase size and grain modification. With the increase of mechanical vibration intensity, the primary
phase size decreased, and the grain refinement increased gradually. When the mechanical vibration intensity
was 0, 1.5, 3.0, 4.5 and 6 mm-Hz, the primary phase sizes of the alloy were 48.99, 47.06, 43.75, 39.12 and
28.67 um. The tensile strengths of the alloy were respectively 158.03, 165.25, 170.12, 176.37 and 186.29 MPa.
The yield strengths were 127.74, 132.42, 140.57, 143.61 and 147.86 MPa. The elongations were 2.20%, 2.48%,
2.71%, 3.56% and 4.80%, respectively. The mechanical properties of the alloys increased gradually with the
addition of the mechanical vibration and the increase of the intensity.
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