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sheet (mass fraction, %)

Cu Mg Li Ag Zr Mn Al
387 037 090 028 0.111 0.001 Bal

Chemical composition of studied 2195 alloy
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Schematic diagram of preparation process of specimen: (a) Heat treatment process; (b) Pulse electromagnetic field
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Research on thermomechanical treatment process of
2195 Al-Li alloy based on pulsed electromagnetic field treatment

XU Jia-hui', HUANG Liang', XU Yi-ke', XIE Bing-xin', ZHA Ming-jie', WANG Yu?, LI Jian-jun’

(1. State Key Laboratory of Materials Processing and Die & Mould Technology,
School of Materials Science and Engineering, Huazhong University of Science and Technology,
Wuhan 430074, China;
2. Shanghai Aerospace Equipments Manufacturer, Shanghai 200245, China)

Abstract: The thermomechanical treatment (TMT) and thermomechanical treatment combined with pulsed
electromagnetic field (TMTP) were carried out. The latter process is solution treatment and quench, following by
pre-stretching, pulsed electromagnetic field treatment without deformation, and artificial aging. During the pulsed
electromagnetic field treatment, the displacement constraint of the die plate is used to ensure that no plastic
deformation occurs in the specimen. The results show that the two thermomechanical treatment processes can
significantly increase the yield strength of the as-annealed specimens, and the increment of yield strength of the
specimen under TMTP condition is greater, which reaches 254.3%. At the same time, the elongation of the TMTP
specimen is slightly larger than the TMT one. TEM results show that the densely distributed precipitates ensure the
strength of the specimens under two TMT conditions. SEM results show that the fracture morphology of the TMT
specimen is typical intergranular fracture combined with a small number of dimples, while the TMTP one is
intergranular fracture combined with more dimples. Through the relationship between the grain boundary
precipitates and the strength of the grain boundary, the mechanism of the plasticity improvement for TMTP
specimen was revealed.

Key words: Al-Li alloy; thermomechanical treatment; pulse electromagnetic field; grain boundary precipitates;

dimples
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