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Table 1 Chemical composition of 2098 Al-Li alloy (wt.%)
JLHE Cu Li Mg Mn Ag Zr Zn Al

AA2098 3.71 1.29 0.26 0.03 0.03 0.06 0.01 i
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Fig.1 Schematic of the melting pool of laser remelted Al-Li alloy
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Fig.2 Top surface microstructures of 2098 Al-Li alloy under various laser scanning speeds
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Fig.3 SEM microstructures of top surface under laser scanning speed of 5mm/s
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Fig.4 EDS analyses of the top surface under laser scanning speed of 5mm/s
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Table 2 EDS analysis result of the top surface under laser scanning speed of 5mm/s

TR Jt ERINTTS SN2
(Wt.%) Al A2 A3 A4 AS Bl B2 B3 B4 C1 C2 C3 Cc4 Cs
Al 89.15 92.13 92.02 89.86 93.04 86.07 89.23 87.79 87.81 75.84 79.28 82.27 91.96 89.39
Cu 10.85 7.87 7.98 10.14 6.96 13.93 10.77 12.21 12.19 24.16 20.72 17.73 8.04 10.61

Bl 5 52 o433 S 10mmys i b 22 18 R R D36 1 g i
TSR, TR R ILE 3, i LA A Cu i B

4.5%~9% Z 18], #E R & X Cu i B 2 FE T W 7 7%~12% 2
(B, Ja s e & AL /AT T C1,C2,C3, C4 PUAa,
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Fig. 5 EDS analyses of the top surface under laser scanning speed of 10mm/s
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Table 3 EDS analysis result of the top surface under laser scanning speed of 10mm/s

JLFR RIUL [ERINE]ES RIS
(wt.%) Al A2 A3 A4 A5 Bl B2 B3 B4 B5 C1 C2 C3 C4 Cs Cé
Al 91.01 93.83 93.59 95.43 92.86 90.79 91.35 93.22 92.08 87.98 78.23 86.96 82.89 80.88 93.13 91.90
Cu 8.99 6.17 6.41 4.57 7.14 9.21 8.65 6.78 7.92 12.02 21.77 13.04 17.11 19.12 6.87 8.10
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Fig. 6 EDS analyses of the top surface under laser scanning speed of 15mm/s
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Table 4 EDS analysis result of the top surface under laser scanning speed of 15mm/s

TCR H AL HeAR X i %
(Wt.%) Al A2 A3 A4 AS Bl B2 B3 B4 BS B6 Cl 2 c3 c4 cs
Al 93.86 | 9420 | 93.93 | 96.87 | 96.74 | 91.68 | 93.81 | 9491 | 93.09 | 91.87 | 9599 | 8424 | 87.16 | 9345 | 9239 | 95.65
Cu 6.14 | 580 | 607 | 313 | 326 | 832 | 619 | 509 | 691 | 813 | 401 | 1576 | 12.84 | 655 | 7.61 | 435

7 2 WO A 20mm/s B RERS T4 SR, TR S 8.76% 2 (8], HUR i X Cu bR FE Al i 7 3%~10% 2 [A]
BILES, ATAER ISP O AR Cu B EAE325%~ IEMIAG T T CI~CS TR, Hofi Bt Cu &8 6%~14%,
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Fig. 7 EDS analyses of the top surface under laser scanning speed of 20mm/s
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Table 5 EDS analysis result of the top surface under laser scanning speed of 20mm/s

TE Faitr L FEMRE X b %

(Wt.%) Al A2 A3 A4 A5 Bl B2 B3 B4 C1 C2 C3 C4 C5
Al 91.24 96.75 94.65 95.87 96.68 90.46 94.75 92.77 96.70 86.23 93.93 89.26 93.29 92.47
Cu 8.76 3.25 5.35 4.13 3.32 9.54 5.25 7.23 3.30 13.77 6.07 10.74 6.71 7.53
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Fig. 8 Statistic result for the effect of laser scanning speed
on Cu segregation
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Fig. 9 Corrosion morphologies after immersion in EXCO solution for 6h for specimen with a laser scanning speed of 5mm/s
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Fig. 10 Corrosion morphologies after immersion in EXCO solution for 6h for specimen with a laser scanning speed of 20mm/s
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Fig. 11 EDS characterization of corrosion surface after immersion in EXCO solution for 6h for specimen with
a laser scanning speed of 20mm/s
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Fig. 12 Schematic for the effect of Cu segregation on corrosion behavior of Al-Li alloy
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Study on Influence of Laser Remelting on Copper Segregation Behavior and
Corrosion Property of 2098 Al-Li Alloy

Lei Xiaowei', Xue Boyu?, Muyeser-Tilwaldi', Wang Nan"*
1. Northwestern Polytechnical University, Xi’an 710072, China

2. School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China

Abstract: Grain Boundary (GB) copper segregation is inevitable for Al-Li alloys during laser remelting. Copper
segregation may significantly influence the microstructure and corrosion property of Al-Li alloys. In the present study,
laser remelting technique was employed to obtain laser-remelted structure on 2098 Al-Li alloy. Scanning electron
microscopy and energy dispersive spectroscopy were used to characterize the microstructure of laser remelted zone
and the feature of copper segregation. Immersion test was conducted to analyze the corrosion behavior of laser-
remelted Al-Li alloy. It is found that the upper surface of laser-remelted Al-Li alloy can be symmetrically divided into
three parts: the columnar grain zone in the center of the weld, equiaxed grain zone at the edge of welding pool, and
columnar grain zone in between the center and the edge of the weld. The GB copper content increases from the
center to the edge. With a laser scanning speed of 5mm/s, the amount of GB copper content could reach to 21wt.%,
while it is around 9wt.% at the center of the weld. The corrosion resistance of laser remelted Al-Li alloy declined with
the increase of GB copper segregation.
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