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Table 1 Basic data of experimental materials

. . Density, Specific heat, Thermal conductivity,
Materials State Composition, w/% plgem®  Clkd (kg 4 AW {m K)™
Pure Mg As-cast 99.99-Mg 1.74 1.025 153
Pure Al As-cast 99.9-Al 2.71 0.91 220

AZ31 Extruded 2.5~3.5Al, 0.7~1.3Zn, Bare Mg 1.78 1.05 96.4

AZ80 Extruded/As-cast 7.8~9.2Al, 0.2~0.8Zn, Bare Mg 1.80 1.05 58.62

ZK60 Extruded 4.8~6.2Zn, 0.5Zr, Bare Mg 1.80 1.03 117.23
AA6082 Rolled 0.6~1.2Mg, 0.7~1.3Si, Bare Al 2.70 0.90 170~220
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Fig.1 Microstructures of cast ZK60 (a), extruded AZ31 (b), cast AZ80 (c), and extruded AZ80 (d) alloys
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Fig.2 Thermal conductivity of magnesium alloys after different

heat treatments
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Fig.3 Thermal dispersion curves of magnesium and aluminium

alloys under different convection condition
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Table 2 Fitted thermal dispersion dynamic equation under
different convection conditions for magnesium and

aluminum alloys

Physical parameter To/K M
AZ80 (free convection) 300.8 0.005
AZ80 (forced convection) 297.4 0.018
AZ31 (free convection) 299.1 0.003
AZ31 (forced convection) 297.4 0.012
AAB6082 (free convection) 298.4 0.004
AA6082 (forced convection) 298.0 0.008

Fitting equation

T=To+AT exp(-Mt)

Fz3 AZB0HEAEEH AAGDS2 RAESTEBAMNREHTHYIES KL

Table 3 Thermal dispersion physical parameters for AZ80 and AA6082 under free convection

Alloy Density, p/g <m™  Specific heat, C/kJ {kg K)™ Heat adsorption, 1/(sC)/J {cm® K)*
AZ80 (free convection) 1.80 1.05 0.53
AAB082 (free convection) 2.70 0.90 0.41
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Atmospheric Heat Dispersion Research of Mg-Al-Zn Magnesium Alloys

Ren Lingbao'?, Quan Gaofeng®?, Jiang Zhuzhong®?, Yin Dongdi*?
(1. Southwest Jiaotong University, Chengdu 610031, China)
(2. Key Laboratory for Advanced Technologies of Materials, Ministry of Education, Chengdu 610031, China)

Abstract: The atmospheric heat dispersion of magnesium alloys AZ80, AZ31, ZK60 and aluminum alloys AA6082 were measured in the
temperature range of 20~220 <C. The thermal dispersion curves of the columnar model could be exponentially fitted as
T=To+ATo exp(-t/A¢). The result shows that the solution treatment can decrease the thermal conductivity of the magnesium alloys.
However, the solution plus aging treatment can increase the thermal conductivity. The relationship between AT/T and the heat dispersion
rate was also studied. The heat dispersion rate of high columns (60 mm) is about two times larger than that of low columns (20 mm) in the
condition of forced air convection, while there is no obvious difference in the condition of natural convection. Moreover, the dispersion
properties of these alloys can be evidently divided into two regions by AT/T in natural convection. There is no much difference among
AZ80, AZ31, AA6082 alloys when 0.05<AT/T<0.25 (20~120 <C), while the AZ80 and AZ31 exhibit superior performance to AA6082
alloys when 0.25<AT/T<0.45 (120~220 <C).
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