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Influence of solution-aging on mechanical properties for 2195 Al-Li alloy profile
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Abstract: 2195 Al-Li alloy as a representative of the new Al-Li alloy which can be strengthened by heat treatment, it has the advantages
of high specific strength, high corrosion resistance and fatigue resistance, and it is often used as a stressed structural part in the aerospace
field, so it is necessary to study its heat treatment process. Therefore, the strength, elongation and hardness values of profile at different
solution temperatures, different solution times, different artificial aging temperatures and different artificial aging times were obtained by
the uniaxial tensile test at room temperature and the hardness test, and the influence of solution-aging parameters on the mechanical prop-
erties of 2195 Al-Li alloy profile in O state was studied. The results show that 2195 Al-Li alloy profile meets the engineering requirements
by solution treatment at 520 °C for more than 1. 5 h, and then artificial aging at an environment higher than 160 °C for least 24 h. The lin-
ear relationship between hardness and tensile strength values of 2195 Al-Li alloy profile is established by the least square method, and the
strength value can be obtained quickly.
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Fig. 1 Profile and test samples

(a) 2195 Al-Li alloy profile

(b) Tensile sample

(c¢) Hardness sample
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Table 1 Chemical compositions of 2195 Al-Li alloy profile ( %, mass fraction)

FHopb A T

Si Fe Cu Mn Mg Zn Ag Li Zr Ti VU — Al
At
<0.12 <0.15 3.7~4.3 <0.25 0.25~0.80 =<0.25 0.25~0.60 0.8~1.2 0.08~0.16 <0.1 <0.05 <0.15 #&i&=
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Table 2 Mechanical properties of 2195 Al-Li alloy profile at different solution temperatures

A ghR

BRI/ C EEREA NIRRORE/C ALESE R/ JEIRERE/MPa HURBREE/MPa A/ % fifi i /HRBW
490 426. 68 447. 67 10. 00 78.6

500 446. 41 465. 37 9.30 82.9

510 1.5 160 36 482.17 509. 74 9.18 85. 1

520 496. 21 519. 81 9.00 85.8

530 488. 51 506. 85 8.70 84.9
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Fig. 2 Change trends of mechanical properties for 2195 Al-Li alloy profile with solution temperature

(a) Tensile properties
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Table 3 Mechanical properties of 2195 Al-Li alloy profile at different solution times

M ZER
EWERE/C EEmEL ANTRERE/C ANTREE AL JEIREEE/MPa HLREE/MPa K E/%  HE/HRBW
0.5 435.38 469. 74 10. 20 81.0
1.0 479. 34 506. 44 9.55 85.1
520 1.5 160 36 496.21 519. 81 9.00 85.8
2.0 498. 00 521. 00 8.95 86. 2
2.5 501. 60 523. 88 8. 89 86.3
570 10.8 90
540 1104 88
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Fig. 3 Change trends of mechanical properties of 2195 Al-Li alloy profile with solution time
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Table 4 Mechanical properties of 2195 Al-Li alloy profile at different artificial aging temperatures

i @5
BELE/C EENE/L ATIREGRE/C AN TSN E/h IR/ MPa STRHREE/MPa K E/%  BEEL/HRBW
150 460. 03 489. 07 10. 61 79.4
155 473.09 504. 83 9.80 83.0
520 L5 160 36 496. 21 519. 81 9.00 85.8
165 497.00 521.52 8.96 86.0
170 498.10 525.26 8.88 86.4
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Fig. 4 Change trends of mechanical properties of 2195 Al-Li alloy profile with artificial aging temperature

(a) Tensile properties
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Fig. 5 Mechanical properties of 2195 Al-Li alloy profile at different artificial aging times
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