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(College of Mechanical Engineering, Shenyang University, Shenyang 110044, China)

Abstract: Magnesium alloys are widely used in aerospace, automobile and electronic products because of their low density
and high specific strength. However, the poor corrosion resistance of magnesium alloys limits their application. To improve
the corrosion resistance of magnesium alloys, Bi and Gd were used for alloying, and a Mg-1Bi-0.5Gd (0.94 wt. %Bi,
0.53 wt. % Gd) alloy was prepared via a reverse extrusion process. The microstructure and corrosion behavior of the
Mg-1Bi-0.5Gd alloy before and after extrusion were studied via XRD, OM, SEM, hydrogen evolution experiments and
electrochemical tests. The results show that, compared with the homogeneous alloy, the extruded Mg-1Bi-0.5Gd alloy has
greater corrosion potential and a lower corrosion current density, resulting in better corrosion resistance, which is attributed
to the extrusion process further refining the grain structure of the alloy and significantly improving its corrosion resistance.
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Tab.1 The actual chemical composition of the alloys
(mass fraction/%)

Actual chemical composition

Alloy
Mg Bi Gd
Mg-1Bi-0.5Gd Bal. 0.94 0.53
1 Mg-1Bi-0.5Gd
XRD o
a-Mg  MgGd
1 Mg-1Bi-0.5Gd XRD

Fig.1 XRD patterns of the as-homogenous and as-extruded
Mg-1Bi-0.5Gd alloys
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Fig.2 Microstructure of the Mg-1Bi-0.5Gd alloy: (a) homogeneous state; (b) as-extruded state

3 Mg-1Bi-0.5Gd SEM  :(a) ;(b)
Fig.3 SEM images of the Mg-1Bi-0.5Gd alloy: (a) homogeneous state; (b) as-extruded state

4 :(a)24h ;(b)
Fig.4 Hydrogen evolution volume and average hydrogen evolution corrosion rate: (a) 24 h hydrogen evolution amount; (b) hydrogen
evolution corrosion rate

, o 1) , o
b 4b b ’ b [e]
258 mm/year, ,
95 mm/year, ,
[]5—16]0
24 h )
SEM 6, , o ,
[18-19]
) o 2.3
) ) Ta 3.5%NacCl ,
4 Bi , a-Mg

hEIM  https://www.cnki.net



Vol.45 No.09
898 FOUNDRY TECHNOLOGY Sep.2024

5 24h :(a) 0.5 h;(b) 0.5 h;(c) 12 h;
(d 12h
Fig.5 The macroscopic morphology of the alloy after soaking for 24 h and removing the surface corrosion products: (a) homogeneous
soaking for 0.5 h; (b) extruded soaking for 0.5 h; (c) homogeneous soaking for 12 h; (d) extruded soaking for 12 h

6 24h SEM:(a) ;(b)
Fig.6 SEM images of the alloys after 24 h of immersion and removal of corrosion products: (a) homogeneous state;
(b) as-extruded state

[20]
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) o Nyquist
7 Mg-1Bi-0.5Gd Nyquist  :(a) ;(b) Nyquist

Fig.7 Polarization curves and Nyquist diagrams of the Mg-1Bi-0.5Gd alloy: (a) polarization curve; (b) Nyquist diagram
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Tab.2 Fitting results of the polarization curve of the

Mg-1Bi-0.5Gd alloy
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