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Effect of minor elements addition on the mechanical properties of LZ121 alloy
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Abstract:

Minor elements of Al or Y added LZ121 (Mg-12wt%Li-1wt%Zn) alloys were
investigated. Three kind of as-extruded Mg-Li alloy plates, Mg-12 wt%Li-1 wt%Zn
(LZ121), Mg-12 wt%Li-1 wt%Zn-1 wt%Y (LZW1211) and Mg-12.5 wt%Li-1 wt%Zn-
1 wt%Al (LAZ1211), were prepared. The mechanical properties as well as
microstructures of alloy plates after cold rolling and annealing were evaluated. The
results show that the hardness and ultimate tensile strength of all alloys can be improved
after room temperature rolling. Moreover, the harnesses of annealed LZW1211 and
LAZ1211 are increasing as the annealing temperature increases. The ultimate tensile
strength of 300°C annealed LAZ1211 is increased (from 190MPa to 287MPa)
obviously. However, the ductility is decreasing.
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Fig.2 ~ Mechanical properties of LZ121 ~ LAZ1211 and LZW1211 .
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Fig.4 ~ Mechanical properties of the LZ121 after various amount of cold rolling.
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Fig.5 ~ Optical microstructures of the as-rolled specimens receiving cId rolling by
(a) extruded (b) 40% (c) 80% .
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Fig.6 ~ Mechanical properties of the LAZ1211 after various amount of cold rolling.
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Fig.8. ~ Mechanical properties of the LZW1211 after various amount of cold rolling.
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Fig.9 ~ Optical micrographs of LZ121 alloy (a) extruded (b)cold roll 80% and
annealed at (¢) 373 K (d) 473 K and (f) 573 K for 0.5 hour
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Fig.10 - Stress—strain curves of LZ121 alloy at different annealing temperatures.
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Fig.11 ~ Optical micrographs of LAZ121 y (a) extruded (b)cold roll 80% and
annealed at (c) 373 K (d) 473 K and (f) 573 K for 0.5 hour
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Fig.12 - Stress—strain curves of LAZ1211 alloy at different annealing temperatures.

6



LZ121 I EM T CZ Y (LZWI211)ZER K # > /i Fig.13 Biif ez
HIR > B0 FE G DAL R ST Oum B2 39um > A ERIERAVERE - 1 Fig.14
FIRIBE AR KORE RS DIEE R G AN EHETT - (HAE 300°C R RFE(K > HETEH
Ryl ORER R EL R > DB i RREE -

Fig.13 ~ Optical micrographs of LZW1211 alloy (a) extruded (b)cold roll 80% and
annealed at (c) 373 K (d) 473 K and (f) 573 K for 0.5 hour
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Fig.14 ~ Stress—strain curves of LZW1211 alloy at different annealing temperatures.
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Fig.15 ~ X-ray diffraction patterns of LZ121 alloys after cold rolling and annealing
treatment.
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Fig.16 ~ X-ray diffraction patterns of LAZ1211 alloys after cold rolling and annealing

treatment.
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Fig.17 ~ . X-ray diffraction patterns of LZW1211 alloys after cold rolling and

annealing treatment.
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