5518 %55 3 FEEREEFIR 2008 4 3 A
Vol.18 No.3 The Chinese Journal of Nonferrous Metals Mar. 2008

XEHS: 1004-0609(2008)03-0388-06
Zn 3§57 Mg-Mn & & HF MEREFNE M BERY =2 M

Fam, k2, [Fag]!
(1. WE/RVE NP R BPRVREE S TR RS, WE/KTE 1500015
2. P EEEEBES BB, TR 110016)

 E: WIS Zn X Mg-Mn SEMRAZ. F12#MERERIE Hank's SR IS M BE R M. 25 3R W] Zn W] LAWY
A1 Mg-Mn & 4 1S A Zn St (I 280 00 3%, A4 ]ST i1 700~900 pm J5k/)h 2] 50~80
pmo A I E AR B Zn SRR R Zn I 3%, BoARERSHE s 128.8 MPa, Jil flRam
15 42.6 MPa, KRR 1152, 7 Mg-Mn &4 I 1%~2%[1 Zn, {15, Me-Mn & &40 A8 e v,
i Mg-Mn & &8 ihidt )3 S PR, (HU2, M Zn S HEINE 3%, BULBASARE, e, ik b
A,

KEIR: PO B MORAIZ: JreEbkees Rk

FESES: TG 146.2 SCRRARIRED: A

Effect of Zn on mechanical properties and corrosion properties of
as-cast Mg-Mn alloy
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Abstract: The effect of Zn on the microstructure, mechanical properties and corrosion properties in Hank’s solute on of
as-cast Mg-Mn alloy was studied. The results indicate that the addition of Zn element can significantly refine the grain
size of cast Mg-Mn alloy. When Zn content is increased up to 3% (mass fraction), the grain size of the cast alloy
decreases from 700-900 pm to 50—-80 pum. Meanwhile, the mechanical properties of the alloy also increase with
increasing Zn content. When Zn content is 3%, the ultimate tensile strength and the yield strength are increased by 128.8
and 42.6 MPa, respectively, while the elongation is increased twice. Addition of Zn element to Mg-Mn alloy can stabilize
the passivation film, which mainly contributes to the low corrosion rate of Mn-Mn-Zn alloy. However, when the Zn
content is over 3%, the passivation film becomes unstable, which results in a relatively high corrosion rate.
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Table 1 Chemical compositions of Mg-Mn and Mg-Mn-Zn alloys (mass fraction, %)

Alloys Mn Zn Al Fe Ni Cu Mg
Mg-Mn 1.13 - 0.21 <0.01 <<0.005 <<0.005 Bal.
Mg-Mn-1Zn 1.10 1.05 0.19 <0.01 <0.005 <0.005 Bal.
Mg-Mn-2Zn 1.11 2.10 0.20 <0.01 <<0.005 <<0.005 Bal.
Mg-Mn-3Zn 1.08 3.05 0.18 <0.01 <<0.005 <<0.005 Bal.
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Fig.1 Optical microstructures of as-cast Mg-Mn and Mg-Mn-Zn alloys: (a) Mg-Mn alloy; (b) Mg-Mn-1Zn alloy; (¢) Mg-Mn-2Zn

alloy; (d) Mg-Mn-3Zn alloy
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Element w/% x/%
Mg  33.21 46.73
Al 18.08 22.93
Mn  48.71 30.34

Mn

EleV

Element w/%  x/%
Mg 55.13 76.76
Zn 4487 23.24

2 Mg-Mn. Mg-Mn-Zn &4:(¥ SEM 451 EDS /34t

Fig.2 SEM images and EDS analysis of alloys: For Mg-Mn alloy, (a) SEM micrograph; (b) Morphology of Al-Mn phase; (c) EDS
spectrum of Al-Mn phase. For Mg-Mn-Zn alloys, (d) Morphology of Al-Mn phase; (¢) Morphology of Mg-Zn phase; (f) EDS
spectrum of Mg-Zn phase; (g) SEM micrograph of Mg-Mn-1Zn alloy; (h) SEM micrograph of Mg-Mn-2Zn alloy; (i) SEM

micrograph of Mg-Mn-3Zn alloy

£ 2 Mg-Mn Fl Mg-Mn-Zn &4t 124V fg
Table 2 Mechanical properties of Mg-Mn and Mg-Mn-Zn
alloys

Tensile Yield Elongation/
strength/MPa  strength/MPa %

Mg-Mn 89.21+ 7.6 23.0% 43 671 1.0
Mg-Mn-1Zn 1745%15  43.6%54 121 1.1
Mg-Mn-2Zn 18241+ 6.8  58.6%5.7 11.0£0.2
Mg-Mn-3Zn 2180160  65.6%0.7 155%2.0

Alloy
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2323 [EthiEEE |- (AR A R S

%3 ol LR B B SR FB AL A . T LR
e M Zn T8 1%2%0, &40 R, M E, #H T
FEH Leon FEAIG, 1 Zn A 3%, A48 Ry A Econ
T AR, Lo AT R € Mg-Mn &4 INA
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Fig.3 Corrosion rate of Mg-Mn and Mg-Mn-Zn alloys
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Table 3  Electrochemical parameters of Mg-Mn and Mg-Mn-Zn alloys

Alloys Eeon/V Teon/(MA-cm™?) R/kQ EyV AEIV

Mg-Mn -1.615 1.579 3.79 —1.504 0.111
Mg-Mn-1Zn -1.641 1.448 8.15 -1.412 0.229
Mg-Mn-2Zn -1.619 1.462 4.68 -1.500 0.119
Mg-Mn-3Zn -1.723 1.604 3.13 - -

4 Mg-Mn Ffl Mg-Mn-Zn % 4109 ) BlUE SR

Fig.4 Corrosion morphologies of Mg-Mn and Mg-Mn-Zn alloys: (a) Mg-Mn alloy; (b) Mg-Mn-1Zn alloy; (c) Mg-Mn-2Zn alloy;

(d) Mg-Mn-3Zn alloy
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