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Tensile Properties of 2099 and 2196 Al-Li Alloy Extrusions
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Abstract Uniaxial tensile tests were carried out to investigate the variation of the tensile properties on 2099 —
T83 and 2196-T8511 Al-Li alloy extrusions. Each material involved four kinds of cross-section extrusions. The true
stress-strain curves and mechanical properties of different cross-sections, the different sidewall and different thickness
were determined. Irregular tear zone and dimples are distributed everywhere by observing the fracture surface of Al-Li

alloy. Dimples in 2196-T8511 are smaller and shallower than the 2099-T83 Al-Li alloy, indicating that the plasticity

of 2099-T83 Al-Li alloy is better, which is consistent with the mechanical properties.
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Fig.1  Cross-sectional view of extrusions
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Fig.2  Stress-strain curves for different cross-
sections of Al-Li alloy
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Tab.1 Tensile properties for different cross-sectional

extrusions of Al-Li alloy

ﬁ& L E/ o/ o,/ K/ s/
ﬂ—%”? n

i} GPa MPa MPa MPa %

. 2099  77.02 473.02 559.48 676.73 0.0754 7.50
2196  76.66 535.12 607.72 713.98 0.0612 7.30

T 2099  76.8 363.21 419.47 518.97 0.0668 5.70
2196  79.85 526.97 602.08 714.87 0.0635 7.35
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Fig.3  Stress-strain curves for different wall of
J-section extrusion of Al-Li alloy
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Tab.2 Tensile properties for different wall of

J-section extrusion of Al-Li alloy

éﬁ E/ U.\/ U'h/ K/ &/
JE n

5 GPa MPa MPa MPa %

i 2099  73.44 515.78 600.44 726.45 0.0759 8.07
2196  70.51 525.19 588.56 707.20 0.0670  6.80

b 2099  74.43  494.11 586.30 717.64 0.0823 7.87
2196  69.03 528.40 592.41 708.51 0.0648 7.87
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Fig.4  Stress-strain curves for different thicknesses of T-section

extrusion of Al-Li alloy 2196-T8511
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Tab.3 Tensile properties for different thicknesses of
T-section extrusion of 2196—-T8511 Al-Li alloy

t/mm E/GPa o,/MPa o, /MPa K/MPa n 8/ %
2.4 73.17 519.93 592.23 705.867 0.0640 6.97
2.0 79.85 526.97 602.08 714.873 0.0635 7.35
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Fig.5 Stress-strain curves for different
thicknesses of Al-Li alloy
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Tab.4 Tensile properties for different thicknesses
of Al-Li alloy

t/ E/ o/ o,/ K/ S8/
M= n
mm GPa MPa MPa MPa %
- 2099 77.02  473.02 559.48 676.73 0.0754 7.50
’ 2196 76.66 535.12 607.72 713.98 0.0612 7.30
20 2099 73.44 515.78 600.44 726.45 0.0759 8.07
' 2196 70.51 525.19 588.56 707.20 0.0670 6.80
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