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Abstract: The characteristics of the

aluminum-magnesium alloy are light, good = Al-Mg —_

mechanical properties, corrosion resistance i
pIOD > B s ——
low energy consumption, green and cheap, -
. o . /
which make it more and more popular. MgLi
Currently, alumlnum—magnesmm alloy has Surface tension of binary alloy Surface tension of ternary alloy
been  widely used in  automobile
manufacturing, doors and windows sheet, Good mechanical properties Low energy consumption
Easy to heat Green and cheap

medical apparatus and instruments, aerospace
and marine transportation and other fields. The
performances of aluminum-magnesium alloy
are mainly affected by its thermophysical
properties. It is important to study the surface

properties involved in the presence of all
liquid processes in the industrial process than other thermophysical properties. Surface tension, one of the key influence
factors to the reaction of multiphase system and mass transfer, is a significant property of liquid metal, which plays a
decisive role in the crystal growth of alloys, the microscopic appearance of welded joints and the cracking of metals
during solidification. However, it is difficult to measure the surface tension at high temperature, only a small number
of reference data can be referred to. In this work, the surface tensions of the AlI-Mg, Al-Li and Mg—Li binary systems
at 973 K were estimated on the basis of Butler’s equation, in combination with excess Gibbs energies, and the factors
influencing surface tension were studied. The calculation results showed that the surface tension of aluminum melts
decreased with the increase of magnesium or lithium content, the surface tension of magnesium melt decreased with
increasing additions of lithium. On this basis, the surface tension of AI-Mg—Li ternary alloy at 973 K was calculated
by using Chou model. The calculation results indicated that surface tension of Al-Mg-Li ternary alloy was
approximately in the range of 0.326~0.851 N/m and its surface tension increased as the aluminum or magnesium
content increased. Further, the essential factors that influence the surface tension were obtained. The results have
important theoretical significance and practical application value for engineering research.
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Table 1 Excess Gibbs energies of AI-Mg, Al-Li and Mg—Li binary alloys at 973 K[2¢-28]
System Excess Gibbs energy, AGH/(kJ/mol)
Al-Mg XaXitel (—12000+8.5660 7)+(1894—3 TY(Xa1—Xae)+2000(Xa—Xre)*]
Al-Li XaXu[(—44200+20.6T)+(13600—5.3 T)(Xa—X11)+14200(X s —X1)°—121 00(Xa—X1)~7 100(Xa—X10)*]
Mg-Li XugXLi[(=13172+4.3009T)+H(=1912+2.7115T)(Xpig—X1.)+2531 (Xpte—X11)?]
*=2 @eRBRARiNETFR=E. BEMFZ@KAOP)
Table 2 Data of atomic mass, density and surface tension of pure metal i?’!
Pure metal Atomic mass, M;/(kg/mol) Density, pi/(kg/m?) Surface tension, o; (mN/m)
Al 0.026982 2698.72 0=871-0.155(T-933 K)
Mg 0.024305 1740.00 0=577-0.26(T-923 K)
Li 0.006941 534.00 07=399-0.15(T-459 K)
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Fig.2 Surface tensions of binary alloys at 973 K
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Table 3  Error of surface tension between calculated and
experimental values of AI-Mg alloy

Component/% Surface tension/(N/m)
- Error/%
Al Mg Calculated  Experimental®’]
99.10 1.05 0.863 0.865 0.19
96.64 2.94 0.861 0.862 0.09
94.41 432 0.859 0.857 0.18
91.09 9.14 0.852 0.846 0.72
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Table 4 Error of surface tension between calculated and
experimental values of Al-Li alloy

Component/% Surface tension/(N/m)
- - Error/%
Al Li Calculated  Experimental®'!
90.00 10.00 0.685 0.787 14.86
80.00 20.00 0.605 0.707 16.86
75.00 25.00 0.578 0.679 12.28
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Table 5 Molar ratios of two elements in
Al-Mg-Li ternary alloys

No. Mg:Li AlLLi Al:Mg
1 1:9 1:9 1:9
2 3:7 3:7 3:7
3 5:5 5:5 5:5
4 7:3 7:3 7:3
5 9:1 9:1 9:1
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