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The effect of annealing on the vibration fracture properties of light weight Mg-Li alloys
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Abstract

This study investigated the damping capacity and
vibration fracture resistance of light weight Mg-Li
(LA60) and Mg-Li-Al-Zn (LAZ1110) alloys under
resonant conditions. The effect of annealing was
also explored. Results show that the LAZ1110
comprising BCC B matrix and HCP o particles
exhibited inferior damping capacity and thus a higher
deflection amplitude under a constant push force
compared to LA60. As for LAZ1110, alloying with
Al and Zn significantly improved the work hardening
ability and deformation resistance. Moreover,
annealing at 250°C resulted in the dissolution of
intergranular o and might thus an increased Al
concentration of the matrix, which led to greater
strength and lower ductility.  Interestingly, the
degraded vibration deformation resistance of the
annealed LAZ1110 might result from a lack of

intergranular o phase.

Keywords: Mg-Li, vibration fracture resistance,

damping capacity, crack propagation.
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1 FH RS (wWt%)

Li Al Zn | Mg

LAZ1110 | 11.2 | 0.95 | 0.43 | Bal.
LA60 571 | 0.11 | 0.01 | Bal.
22 ML
Hardness(HV)
LAZ1110-F 55.97
LAZ1110-O 70.72
LAG60-F 56.10
LA60-O 46.75

3 UERAPRIFLEY S A EAHREE ) (GPa) (H & 3
% E IR

a phase /3 matrix
H E H E
LAZ1110-F | 1.64%0.03 | 60.25+3.14 | 0.9410.01 |47.0610.52
LAZ1110-O | 2.04£0.02 | 70.07+4.32 | 1.13%0.02 | 51.88%1.45
a matrix . B phase
H M H M
LA60-F 1.02+0.02 | 51.16+0.8 | 1.7£0.01 | 55.7+1.37
LA60-O | 0.66+£0.01 | 39.4+2.1 | 0.94+0.03 | 41.6+0.45




F4 J (IR N

YS (MPa) | UTS (MPa) | EL (%)
LAZ1110-F 120.75 148.80 56.87
LAZ1110-O 128.55 192.83 28.92
LAG6O-F 86.88 130.11 34.83
LA60-O 39.51 124.43 38.63
A5 R
Resonant Logarithmic
frequency (Hz) | decrement (0)
LAZ1110-F 85+1 0.0085
LAZ1110-O 83+1 0.0102
LA60-F 84+1 0.0084
LA60-O 81+1 0.0111
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