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Effect of Er on microstructure and corrosion resistance of
AZ91 magnesium alloy
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Abstract: The microstructure and corrosion behavior of AZ91 magnesium alloys with trace addition of Er were
investigated by optical microscopy (OM), scanning electronic microscopy (SEM), energy-dispersive spectroscopy (EDS),
X-ray diffractometry (XRD), collecting gas, immersion test and potention dynamic polarization. The results show that
with Er addition in the range of 0%—0.7% (mass fraction), the y-Mg;;Al,, phase is refined with increasing Er addition and
disperses well in the matrix, and AL;Er phase forms. The corrosion resistance of alloy is significantly improved. The alloy
with 0.7% Er has the best corrosion resistance, and the corrosion rate is 0.546 06 mg/(cm”d), only 1/15 of that of
common AZ91 alloy. Trace addition of Er enhances the electrode voltage and lowers the corrosion current of AZ91 alloy
in 3.5% NacCl solution, thus improves the corrosion characters of magnesium alloy.
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Table 1 Chemical composition of experiment alloys

Mass fraction/%
Alloy Alloy
No. Al Zn Mn Er Mg
1 AZ91 890 0.71 0.23 - Bal.

2 AZ91+03%Er 895 0.68 0.27 0.29 Bal
3 AZ91+0.5%Er 9.21 0.70 0.27 045 Bal
4  AZ91+0.7%Er 896 0.72 025 0.70 Bal
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ABRFTEE I, IO 75 i vk et IFH
T I PRV, B ARN 400 mL
(R Bl R, B 24 h G S T B AR A
L PRI o R . R T 24, 48, 72 196 h

JEECHT] 20%CrOs+1%AgNO VRO GE B =4, I
FATEK CERN R 2288 PR phye &I, AR 5 B
JR, S SRR [ R, B3 OTAT
SIS TN 5 0 o IRFERT Tl 48 h S 1Y LB SR
S 2 E2HE POLY VAR-MET 4xAf s F HE4T,
FIF B HTAE Sirion200 37 K SHIHRG B LEET,
EDS 73 75 B35 1) Gensis60 8 BE1E 73 B A4 T .
JE k=4 X HHERATS 43 T AE DMAX22000 EREAT. K
H IM6ex  HiAb 2% T ARSI Tafel #th2k. H Pt A4
Hidl, VAN SR AN 2 L bl =l AR R, Ha i
SR 3.5%NaCl #i, HHIVEH-1.8~0.2 V, H#iH A
10 mV/s, W E 25 C.

2 GR5UE

2.1 1= Er 3 AZ91 LA L A 2

1 R I Er S5 AZ91 85 a8
M. IWE 1) LAEH, AZ91 BEA SR 2 1
P& a-Mg FURSEFA R LA y-Mg,Al, AH
e LA 1(b)~(d) K. Wi Er w] LW & 404k
V—MgwAl]zy ﬁ1f%:*ﬁ J’-MgwAllz mﬁ%ﬂﬁﬁ%fﬁ(i@éﬁ
GI AR YRR /S R ERCIR B RCIR 3 A, HBES Er i
IBGIAWr A Bk AL, A4 5] B 2 P b &
41 F44 4 1) SEM {481 EDS . I 2(a)nT I,
BETERT a-Mg Ml p-MgAly, Z8h, H 255
IPRCRAH . 28 EDS 7-#r & W], &4 & Mg, AL
Mn ZEICELE 2(b). M 2(c)i& v &I, IA Er
B EASFRM . & EDS RN, A RS
Al 1 Er, JLEEREEZN 31K 2(d)), W] LU e %
A ALEf,

AZ91 BEA LSRN Br J5, AE&HR KL
IRKFEE BS Br fi k. —JHHT Er 5 Al 7
PE2ZE(E N 0.4, KT Er 5 Mg bk 248 0.1,
U, e R T Al-Er M1 AN Mg-Er Ao
BAES SRS R, Mg,Al, HF ALEr FHITE R
Wk 437 C o655 CM, ALEr MG T
Mg, Al FATEEEE AT AR TR, AR T 2R —
oy ALJGE T, Wb T p-Mgs Al MR RS . %) —
Jiif, Fit Br JUEERENGTEICE, 11 MgjrAl, A
AR R ey AR PR AR KA A A, #] MgysAlL,
KR, IR Mg,Al, MRS, 88K TR
FERE, /R SFM, NGt Br )5, # A 52 5
IS4 1)) ) 2 A A BT SRS A [T S, B K



9519 &4 50 XAEW], 5. Br XWHEES AZO1 B Bl DAL SRR g ke FE 1 2 0 849

e

Fig.1 Optical microstructures of as-cast alloys: (a) AZ91; (b) AZ91+0.3%Er; (¢c) AZ91+0.5%Er; (d) AZ91+0.7%Er
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Fig.2 SEM images and EDS patterns of as-cast alloys: (a) SEM image of AZ91; (b) EDS pattern of point 4; (¢) SEM image of
AZ91+0.7%Er; (d) EDS pattern of point B
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Fig.3 Average corrosion rates of different alloys immersed in

3.5% NaCl solution for 5 d
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Fig.4 Corrosion rates of alloys immersed in 3.5%NaCl

solution after different times
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Fig.5 Polarization curves of alloys in 3.5% NaCl solution
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Table 2 Fitting results of polarization curves for AZ91+xEr

alloys
Sample No. Ocor/ V Jeon/ LA
1 —1.566 37.020
2 —1.536 19.890
3 —1.521 9.206
4 —1.544 8.557
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Fig.6 Morphologies of corrosion surfaces of alloys in 3.5%
NaCl solution for 2 d: (a) AZ91; (b) AZ91+0.3%ETr; (c) AZ91+
0.5%Er; (d) AZ91+0.7%Er
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Fig.7 XRD patterns of alloys surface after immersion in 3.5%
NaCl solution for 5 d: (a) AZ91; (b) AZ91+0.5%Er; (c) AZ91+
0.7%Er
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