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High strength Mge;Y,Zn; alloy processed by extrusion and
equal channel angular pressing
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Abstract: The high strength Mgy;Y,Zn; alloy processed by extrusion and equal channel angular pressing was
investigated. The results show that after extrusion, the processed Mgy;Y,Zn, alloy obtains ultrafine grains with average
grain size of 0.5-2.0 um, and exhibits excellent mechanical properties with yield strength, ultimate tensile strength and
elongation of alloy of 352 MPa, 413 MPa and 10%, respectively. After extrusion and equal channel angular pressing, the
average grain size is 300—400 nm, the yield strength and ultimate tensile strength of the alloy are 400 MPa and 450 MPa,
respectively. The long-period stacking lamellar structure is observed in the as-cast, extruded and ECAP processed
Mgy7Y,Zn, alloy, the formation of which is due to the solid solution of Y and Zn. The excellent mechanical properties of
Mgy, Y,Zn, alloy are attributed to the grain refinement and the long-period stacking structure.
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Fig.1 Microstructures of as-cast Mgy;Y,Zn, alloy: (a) OM; (b) SEM; (c) TEM
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Fig.2 OM photographs of as-extruded Mgy;Y,Zn, alloy Fig.3 BSE image of as-extruded Mgy;Y,Zn; alloy

4 Mg97Y2Zn1 350
Fig.4 Microstructures evolution of Mgy;Y,Zn; alloy during ECAP process at 350  : (a) 0 pass; (b) 1 pass; (c) 2 passes; (d) 4

passes; () 6 passes; (¢) 8 passes
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Table 1  Chemical composition distribution of as-cast
Mg97YZZn1 alloy
6 6 . Mass fraction/%
Position
Y Zn Mg Zn Y
Y Zn A 86.63 6.25 7.13
B 96.97 1.03 2.00
Y 7n 98.44 0.86 0.70

6 Mg97Yzle1
Fig.6 Electron probe microanalysis (EPMA) of as-cast Mgy;Y,Zn; alloy (a) and distribution of Mg (b), Y (¢) and Zn (d)
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7 Mg97YZZn1 TEM
Fig.7 TEM image of as-cast Mgy,Y,Zn; alloy (a) and selected area diffraction (SAD) patterns of areas A (b), B (¢) and C (d) in
Fig.(a)
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Fig.10 Mechanical properties of Mgy;Y,Zn; alloys after
extruded and ECAP processed different passes (4+2 passes: 2 [4]
passes at 330 after 4 passes at 350 )
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