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Table1Tensilestrength,yieldstrengthandelongationofthefabricatedAlMgBalloys


SeriesNo. AlloyNo. Compositions UTS(MPa) YS(MPa) E(%)

I

1 Al1%Mg1%B 100.271 56.9618 28.466
2 Al2%Mg1%B 142.087 67.9173 24.311
3 Al3%Mg1%B 174.024 76.2514 25.764
4 Al5%Mg1%B 240.114 114.008 16.213
5 Al8%Mg1%B 225.369 159.324 3.104

II

6 Al0%Mg1.5%B 68.0445 50.33 30.874
7 Al1%Mg1.5%B 106.309 80.23 22.739
8 Al2%Mg1.5%B 135.005 120.001 14.201
9 Al3%Mg1.5%B 164.760 120.003 8.670
10 Al5%Mg1.5%B 238.788 134.018 8.550
11 Al10%Mg1.5%B 194.860 163.839 1.644

III

12 Al1%Mg2%B 94.9239 61.6245 21.547
13 Al2%Mg2%B 133.951 68.6871 14.669
14 Al3%Mg2%B 168.783 78.2600 16.868
15 Al5%Mg2%B 220.653 113.7490 11.243
16 Al8%Mg2%B 249.975 156.0290 5.143

 

The structural evolution and mechanical behaviors of the AlMgB ternary system have been
investigatedinordertofabricateacompositesystemcomposedof(Al,Mg)B2inaAlandAl8Mg5
matrix.The stabilityof theAlMgB ternary systemhasbeen successfully evaluatedviaupdated
binaryphasediagramsandcorrespondingisothermalternarysystemswereidentified.Itappearsthat
thestructuralevolutionoftheborideisundertakenbythefollowingkinetics:Liquid→AlB12→
AlB12+Mg→(Al,Mg)B2.SeveralAlMgBternaryalloycompositionswereselectedforfabrication
andidentificationofboridesandmatrixformationduringsolidification.Theinsitu(Al,Mg)B2phase
wasdevelopedinaneutecticmatrixofAl8Mg5andAl,and,andthetensilestrengthwasincreasedby
twodistinctmanners,theincreasedamountofthereinforcing(Al,Mg)B2phaseinthematrixandthe
additionofmagnesium,resultingtothematrixreinforcementbyincreasingtheeutecticstructureof
AlandAl8Mg5.ItappearsthatincreasedstrengthbyadditionofMgand/orboroninAlgivesanew
insightformaterialsselectionoflightweightapplications.
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