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Effects of Er on Microstructure and Properties of Al-7Si-0.6Mg Alloy
Wang Huixin, Bai Pucun, Cui Xiaoming, Meng Chuang., Zhao Xueping

(College of Materials Science and Engineering, Inner Mongolia University of Technology)
Abstract ;: The effects of different contents of rare earth Er on the microstructure and properties of Al-7Si-0.6Mg a-
luminum alloy were investigated by scanning electron microscopy(SEM), energy dispersive spectrometer(EDS) ,
X-ray diffraction(XRD) and transmission electron microscopy (TEM). The results indicate that the alloy is main-
ly composed of a-Al, eutectic Si, AlEr,Si, and iron-rich phases (x-AlSiMgFe and §-AlSiFe). Rare earth Er is an
excellent modifier that can obviously improve the microstructure of Al-7Si-0.6 Mg aluminum alloy. The addition of
Er not only refines the primary «-Al phase in the alloy, but also modifies the eutectic silicon. When the addition of
rare earth Er is 0.1% , the refinement and modification effect is desirable, where the primary phase o-Al dendrite
spacing is decreased, the coarse dendrite is gradually refined, and the eutectic Si is evolved from acicular to short
rod. Compared with the one without rare earth addition, the hardness of the alloy with 0.1% Er addition is in-
creased by 23.2%, and the elongation and tensile strength reach 4% and 293 MPa, respectively.
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Fig.1 XRD pattern of Al-7Si-0.6Mg alloys with
different Er contents
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Fig.2 SEM image of Al-7Si-0.6Mg alloys
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Tab.2 EDS results of selected points in Fig.2 %
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B 65.55 30.16 1.83 2.46 — 66.40 31.25 1.05 1.30 -
C 57.40 12.01 11.87 14.38 4.34 61.68 12.40 12.93 12.25 0.74
D 57.29 23.7 1.07 11.85 6.09 62.45 20.69 2.19 10.61 4.06
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Fig.3 Optical micrographs of Al-7Si-0.6Mg alloys with different Er addition
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Fig.4 SEM morphologies of the eutectic Si in Al-7Si-0.6Mg alloys with different Er addition

2.3 Er 3t & Si (950

Kl 4 NATE Er 5 51 ALL7Si-0.6Mg & 4 th 3t i
Si MBS . ME da ] DA H RN Er B, 3645 Si 3
B ER M RWIE A, BEE Er A

(0.1%) , F & St AHM R SFAZ 41 AE /N, T & A 43 A 17 T
PRIE S, StAHVE B/, W 4b, X4 Er &8 0.2% .3t

ain StIZ T ANAL » dEIRZ Wi A O IR ILIAT de. B
HES EH 2 I SIE AL . BE BUER O AR

(o) 3 5 XA

ARRHYHE B Hx =0 B A2 BB #E T Ex, 200 T
#F‘%ﬁ/i‘?ﬂﬁﬁﬁ IEE*EH(* ErR Al a2 5 5 5 P

(510)

(110) |
400)

(a) TEM (b) FFT
B 5 2%K# P+ AlEr,Si,48% TEM #= FFT
Fig.5 TEM and FFT images of AlEr,Si; in specimen 2
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