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Stress Relaxation Aging Forming Process System of 2195 Al-Li Alloy
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Abstract: In this paper, 2195-T8 Al-Li alloy is taken as the research object to explore the influence rules of
process parameters on its stress relaxation aging behavior. After solid solution and quenching, the samples are
subjected to stress relaxation aging experiments under different pre-deformation, aging temperature, and aging time
conditions. The mechanical properties of the samples after stress relaxation aging are measured by stretching at room
temperature. Based on the range and variance analyses of the experimental results, the influence weight proportions of
three process parameters, i.e., aging temperature, pre-deformation, and aging time, on the stress relaxation amount,
yield strength, and elongation are investigated. Further research shows that the pre-deformation can not only improve
the strength of 2195 Al-L1 alloy after aging, but also reduce the stress gradient influence on the mechanical property
nonuniformity of the material. The reasonable technological system for the precision-property collaborative
manufacturing of 2195 Al-Li alloy with stress relaxation aging is found out: 180 °C + 4% pre-deformation + aging
time in the range from 12 h to 16 h. The research work provides an important support for the determination of the
precision-property cooperative manufacturing process window of large Al-Li alloy components with stress relaxation
aging.
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Tab.l Main measured chemical composition of the alloy (mass fraction) %
a4 Cu Mg Mn Fe Zn Ag Zr Li Ti Al
I 5 3.95 0.32 0.25 0.028 0.25 0.25 0.27 0.15 0.96 Bal.
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Fig.1 Standard sample size
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Fig.2 Schematic diagram of the experiment flow
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Tab.3 Results of the orthogonal experiments under low/ high stresses
e | A | e | o i MR /B P %
1 0 170 12 43.6/76.1 433.3/521.3 11.2/8.9
2 0 180 16 56.7/92.7 487.8/567.1 8.5/7.9
3 0 190 20 73.5/110.4 467.1/485.4 6.8/7.0
4 2 170 16 56.8/94.9 540.7/551.6 9.2/7.9
5 2 180 20 65.2/101.8 545.8/550.2 7.9/7.1
6 2 190 12 78.8/120.6 540.6/509.7 6.7/6.3
7 4 170 20 71.0/99.4 540.3/572.3 7.8/7.2
8 4 180 12 72.9/96.8 546.8/553.5 7.9/7.6
9 4 190 16 86.1/134.4 541.2/520.6 6.1/6.4
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Tab.4 Range analysis results under low/high stresses

W ol A B C
by 57.9/93.1 | 57.1/90.1 | 65.1/97.8
ky 66.9/105.8| 64.9/97.1 | 63.2/107.3
ﬁ%ﬂéﬁ%ﬁpa ks 76.7/110.2| 79.5/121.8 | 69.9/103.9
R 18.8/17.1 | 22.4/31.7 6.7/9.5
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Tab.S Variance analysis results under low/high stresses

I E 1R 2RI A B C 2%
B2 M 530.5/473.1 775.8/1 664 83.3/1 663 —31.8/139.1
EREEDES 2 2 2 2
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Fig.3 Mechanical properties of pre-deformations (0,2% ,4% ) under different initial stresses after stress relaxation aging
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