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High Temperature Deformation Behavior of AZ31 Magnesium Alloy after Friction
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(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)
Abstract: The high temperature deformation behavior of AZ31 magnesium alloy after friction stir processing

(FSP) under deformation temperature of 250 ~ 400 C, strain rate of 0.001 ~ 0.05 s~ '

were investigated by Sans
CMT4104 tensile testing machine. The results show that after FSP treatment, the average grain size of magnesi-
um alloy is decreased to 3.89 pm. In the process of hot deformation, with the increase of deformation temperature
and the decrease of strain rate, the grain is coarsened gradually. When the deformation temperature is 300~ 350
‘C and the strain rate is 0.001~0.005 s ', the elongation of the alloy reaches over 100% , which indicates that the
magnesium alloy has desirable superplasticity after FSP processing. Under different thermal deformation condi-
tions, the true stress-strain curves of AZ31 magnesium alloy show peak values, and the peak stress is decreased
with the increase of deformation temperature and the decrease of strain rate. According to the flow stress and mi-
crostructure analysis, the suitable thermal deformation parameters of AZ31 magnesium alloy are 300 ~350 C,

and the strain rate is 0.001~0.005 s .
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Fig.1 Profile and dimensions of tensile specimens
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Fig.3 High temperature deformation microstructure of AZ31 magnesium alloy after FSP at strain rate of 0.001 s~

! and

different deformation temperatures
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Fig.4 High temperature deformation microstructure of AZ31 magnesium alloy after FSP at 300 C and different strain rates
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Fig.5 True stress-strain curves of AZ31 magnesium alloy after

FSP under different high temperature deformation conditions
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Fig.7 Peak stress of AZ31 magnesium alloy after FSP under

different high temperature deformation conditions
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