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Fig. 1 Schematic diagram showing size of tensile sample
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Fig. 2 Microstructures of extruded rod of spray-formed 2195 alloy: (a), (c) Before solution treatment; (b), (d) After solution

treatment
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Table 1 Mechanical properties of 2195 alloys under different aging process parameter

pre-stretching deformation Af:rga ITSEZ:SS Ultimalt/eI ;;rength/ Yield I\?It}::lngth/ Elong/iltion/
0% pre-stretching (155 °C, 24 h) 59147 536+6 11.8+0.1
1% pre-stretching (155 °C, 24 h) 62145 598+4 11.2+0.4
3% pre-stretching (155 C, 24 h) 663+1 647+1 10.440.6
5% pre-stretching (155 °C, 24 h) 653+2 64543 10.84+0.4
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Fig. 5 Typical fracture morphologies of 2195 alloy samples under different aging parameters with pre-stretching: (a) 0%;

(b) 1% (¢) 3%; (d) 5%
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Effect of pre-stretch on microstructure and properties of
2195 Al-Li alloy prepared by spray forming

MA Xiao-guang', LI Shao-ying?, HAN Bao-shuai', YE Fan’, RONG Gang', XU Yan-jin', ZENG Yuan-song'

(1. Department of Materials Application Research, AVIC Manufacturing Technology Institute,
Beijing 100024, China;

2. School of Materials Science and Engineering, Tsinghua University, Beijing 100084, China;

3. College of Materials Science and Engineering, Beihang University, Beijing 100083, China)

Abstract: The effect of pre-stretch on the precipitation behavior and the mechanical properties of spray formed
2195 Al-Li alloy were studied. The results shows that lots of ¢'(AlzLi) + less amount of T1(Al.CuTi) phases can be
observed in the microstructure of 2195 alloy after solution and aging treatment, accompany with many
discontinuous grain precipitates. The dislocations increase significantly in the 2195 alloy with the introduction of
pre-stretching deformation before aging treatment, which can act as effective nucleation sites of 71 and 8’ phase
causing T1 and @' phase size decreasing and uniform dispersion. Meanwhile, the microstructure has a mixed
precipitate, such as 71, ¢’ and &' phase, and with PFZ decreasing. The results of mechanical properties showed that
2195 Al-Li alloy will have a good balance between the strength and toughness under the heat treatment of (510 ‘C, 2 h)
solid solution + 3% pre-stretching + (155 °C, 24 h) aging treatment. A good balance between strength and plasticity
can be reached with the tensile strength of (663+1) MPa, the yield strength of (647+1) MPa and the elongation of
(10.4+0.6) %.

Key words: spray forming; 2195 Al-Li alloy; thermo-mechanical treatment; precipitated phase; mechanical

property
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