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Table1l Chemical compositions of 2195 Al-Li alloy (/%)

Cu Li Mg Ag Zr Si Fe Mn Sc Al
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Fig.1 Age hardening curves of plates with different grain structures
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Fig.2 Metallographic microstructures of longitudinal section of sheet samples with different grain structures: (a) fine-grained structure and

(b) deformed structure
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Table 2 Calculation results of grain size of plates with different grain structures (um)

Alloy state dro dno davr
Fine-grained structure 11.240.2 12.140.6 10.940.3 11.440.5
Deformed structure 191.140.3 192.44.3 18.440.4 87.620.7
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Table 3 Tensile properties of sheets with different grain structures at room temperature

Yield strength, Ryo2/MPa Elongation, A/%

Alloy state Tensile strength, Rn/MPa
Fine-grained structure 584.646.9
Deformed structure 641.943.4

560.9146.4 9.1404

613.633.0 4.040.3
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Fig.3 Tensile fracture morphologies of two samples at room temperature: (a) fine-grained structure and (b) deformed structure
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Fig.4 Stress-strain curves of sheet samples with different grain structures under slow strain rate stretching in 3.5%NaCl solution and silicone oil:

(a) fine-grained structure and (b) deformed structure
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Table 4 Stress corrosion properties of sheets with different grain structures under slow strain rate stretching

Alloy state Stretch media Break time/h Tensile strength/MPa Elongation/% lssrT/%
. . Silicone oil 257434 538.645.7 8.340.6
Fine-grained structure 7.6340.4
3.5%NaCl 23.2312.8 502.447.3 74404
Silicone oil 23949 612+15.4 8.84.4
Deformed structure 48408
3.5%NaCl 22.440.7 583.5421.2 8.610.1
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Table5 EBSD analysis results of plates with different grain structures

EBSD result Fine-grained structure Deformed structure
LAGBs/% 355 76.4
HAGBs/% 64.5 23.6

Average grain size/pm 114 87.6
Recrystallization fraction/% 71.2 0.7
Substructure fraction/% 26.8 15.2

Deformed fraction/%

2 84.1
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Fig.6 TEM images of intragranular dislocations and precipitates of sheets with different grain structures: (a) fine-grained and (b) deformed
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Table 6 Number, average grain size and volume fraction of intragranular precipitates of sheets with different grain structures

Number of intragranular

Average size of intragranular

i 0,
Alloy state precipitates/number nm precipitate/nm Volume fraction, fv/%
Fine-grained structure 94 33.6 3.6
Deformed structure 201 185 7.8
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Fig.7 Grain size distributions of intragranular precipitates of plates

with different grain structures
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Fig.8 Dislocation density distributions of two kinds of sheets with different grain structures: (a) fine-grained structure and (b) deformed structure
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Fig.9 TEM images of grain boundaries of sheets with different grain

structures: (a) fine-grained structure and (b) deformed structure
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Effect of Grain Microstructure on Precipitation Behavior and Properties of
2195 Al-Li Alloy Under Stress-Aging

Hu Tianjiao®, Ye Lingying"? Dong Yu', Wang Pengyu’
(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China)
(2. Key Laboratory of Nonferrous Metal Materials and Engineering, Ministry of Education, Changsha 410083, China)

Abstract: The effects of two different grain structures i.e. deformation and fine-grain microstructure, on precipitation behavior and properties of
2195 Al-Li alloy were analyzed by constant stress creep tensile test, room temperature tensile test and slow strain rate tensile stress corrosion test
combined with OM, SEM, TEM and EBSD. The results show that compared with the fine-grained sheet, the time for the deformed sheet to reach
the peak hardness is shortened from 18 h to 4 h, the peak hardness increases from 1619.94 MPa to 2234.4 MPa, and the tensile strength increases
from 584.6 MPa to 641.9 MPa. By calculating the contribution values of grain refinement strengthening, dislocation strengthening and
precipitation strengthening to the improvement of alloy strength, it is found that the improvement of mechanical properties of deformed sheet is
mainly due to the contribution of dislocation strengthening. At the same time, compared with the fine-grained sheet, the Issrr value of the
deformed sheet reduces from 7.6% to 4.8%, and the stress corrosion susceptibility reduces. The proportion of large-angle grain boundaries of the
deformed sheet reduces from 64.6% to 41.1% of the fine-grained sheet, the grain boundary precipitation phase distribution is more discrete, and
the precipitation-free zone is hardly observed, which is the main reason for obtaining relatively excellent stress corrosion resistance.

Key words: 2195 aluminum-lithium alloy; stress aging; grain structure; stress corrosion resistance
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