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ABSTRACT Extruded bi-metal rods composed of AZ31 Mg-alloy core of 30 mm in diameter and 2A12
Al-alloy cladding of 4 mm in thickness were made by isothermal indirect extrusion process. The micro-
structure and corrosion behavior in 3.5%NacCl solution of the cladding surface, the core AZ31 Mg-alloy
and the intermediate layer of AZ31/2A12 were comparatively examined by means of optical microscopy
and scanning electron microscopy, as well as mass loss method in accordance with GB10124-88, polar-
ization curve measurement and electrochemical impedance spectroscopy. The results showed that re-
crystallization was happened during the indirect extrusion process for the profiles with precipitated phas-
es of B (Al,Mg,) and y (Mg,,Al,,) at the interface area of cladding 2A12/core AZ31, while only y (Mg,;Al,)
phases were precipitated along the grain boundaries for the core AZ31 Mg-alloy without cladding. It fol-
lows that a passivation film was formed on the surface of the extruded profile with the 2A12 Al-alloy clad-
ding during corrosion process, so that the extruded profiles could be prevented from further corrosion by
the passivation film. Therefore, the research shows that the indirect co-extrusion technology is beneficial
to improve the corrosion resistance of the AZ31 Mg-alloy clad with 2A12 Al-alloy.
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Fig.1 Schematic diagram of extrusion model and macro view of extruded bar (a), AZ31(BS) Mg-alloy
experimental material (b), 2A12 Al-alloy coated with AZ31 Mg-alloy, AZ31(ES) Mg-alloy and

interface layer (d)
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Fig.2 Microstructure morphologies of experimental materials: (a) AZ31(BS) Mg-alloy micro-region
morphology, (b) AZ31(ES) Mg-alloy micro-region morphology, (c) 2A12/AZ31-coated 2A12 Al-
alloy side micro-region morphology, (d) micro-morphology of the interface layer

FE1 3 75 3.59%NaCl ¥ i i Bl 1 OO S0 82

Fig.3 Microstructure observation of the material after corrosion in 3.5%NaCl solution: (a) corrosion
morphology of AZ31(BS) Mg-alloy micro area, (b) corrosion morphology of AZ31(ES) Mg-alloy
micro area, (c) corrosion morphology of 2A12/AZ31 coated microarea on 2A12 Al-alloy side, (d)
micro-area corrosion morphology at the interface layer
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Fig.4 Mass loss vs time for the materials immersed in
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Table 2 Kinetic laws of the materials immersed in 3.5%

NaCl solution
Material Kinetic law: y=bxt y/mg-cm™ t/h
2A12 y=2x10"%+0.0003 O<t<168 r’=0.9479
AZ31(BS) y=8x10x+0.0033 0<t<168  r?=0.4562
AZ31(ES)  y=5x10°5x+0.0074  O<t<168  r?=0.7104
2A12/AZ31  y=2x10°x+0.0001 O<t<168  r?=0.8751
Interface layer y=3x10°x+0.0023 0<t<168 r2=0.97
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Table 3 Open circuit potential of materials before and af-
ter corrosion in 3.5%NaCl solution

V)
Material Before corrosion  After corrosion
2A12 -0.9731 -0.1742
2A12/AZ31 -1.039 -0.2789
Intreface layer -1.570 -0.5639
AZ31(ES) -1.591 -0.7169
AZ31(BS) -1.600 -1.498
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Fig.5 Polarization curves of material before corrosion in
3.5%NaCl solution
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