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Table 1 Process parameters of 2198 Al-Li alloy with different scanning methods

Scanning methods Process parameters Scanning amplitude/mm Frequency/Hz Waveform
Non-scanning
Circular scanning x=y=0.5 500 O
Saw tooth V=1200 mm/min
awscgl‘l’ninvgvave 1,=6.8 mA x=0.5, y=0.2 500 1
U=60 kV
Elliptical scanning ?;283 rrE/T x=0.6, y=0.4 500 o
Triangle wave scanning x=0.6, y=0.5 500 N
Circular arc scanning x=0.6, y=0.5 500 )
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Fig.2 Macromorphologies of the weld joints with different scanning methods: (a~f) upper surface; (g~l) lower surface; (a, g) non-

scanning; (b, h) circular scanning; (c, i) saw tooth wave scanning; (d, j) elliptical scanning; (e, k); triangle wave scanning;

(f, 1) circular arc scanning
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Fig.3 Macromorphologies of weld cross section: (a) non-scanning, (b) circular scanning, (c) saw tooth wave scanning, (d) elliptical

scanning, (e) triangle wave scanning, and (f) circular arc scanning
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Fig.4 Microstructures of welded joints: (a) non-scanning, (b) circular scanning, (c) triangle wave scanning, and (d) circular arc scanning
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Fig.5 Local magnification microstructures of weld center: (a) non-scanning, (b) circular scanning, (c) triangle wave scanning, and

(d) circular arc scanning
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Fig.6 Microhardness curves of joints with different scanning
modes: (a non-scanning, b circular scanning, c triangle

wave scanning, and d circular arc scanning)
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Fig.7 Tensile curves of welded joints under different scanning

waveforms
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Table 2 Tensile test data under different scanning wave forms

. Tensile strength/MPa Elongation/%
Scanning methods
a b c Average a b c Average

Circular arc scanning 290 274 304 289.3 3.1 3.4 3.1 3.2

Circular scanning 327 331 330 329.3 2.9 2.8 2.6 2.8

non-scanning 334 350 342 342 2.8 2.5 2.8 2.7

Triangle wave scanning 344 351 348 347.7 3.5 3.4 3.1 33

Base metal 490 492 488 490 12.9 13.1 13.0 13.0

Note: a, b, ¢ represent the three sets of tensile specimens with the same parameters

8 IR b A iy T SEMTE 3

Fig.8 SEM tensile fracture of welded joints: (a) base metal, (b) triangle wave scanning, (¢) dimple morph, (d) non-scanning, (e) tear

edge morphology, and (f) pore defect
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Effect of Scanning Mode on Microstructure and Mechanical Properties of 2198 Al-Li
Alloy Joint Fabricated by Electron Beam Welding

Zhang Ziyang, Wang Shanlin, Ke Liming, Li Juan
(National Defence Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Vacuum electron beam welding of 2198-T8 aluminum lithium alloy sheet with a thickness of 1.8 mm was carried out. The
influence of different scanning modes on weld formation and joint mechanical properties was investigated, as well as the microstructure
and mechanical properties of the welding joint under the optimal welding process. The results show that when the working distance is 300
mm, the acceleration voltage (U) is 60 kV, the focusing current (/;) is 498 mA, the welding speed (V) is 1200 mm/min, and the electron
beam (/) is 6.8 mA, the welding joint without the addition of scanning are formed well without macro porosity defects. According to the
comparison of welding with scanning modes under the same parameters, we derive that the hardness values and tensile strength of the
welding joint are improved when adding triangle wave scanning in the process of welding. The average tensile strength of welded joint is
326.5 MPa, the fracture strength of the joint is 71.5% of that of the base metal, and the elongation is up to 86.8% of the base metal
elongation. The weld fusion zone is the weakest in the weld zone.

Key words: aluminum-lithium alloy; electron beam welding; weld formation; mechanical property
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