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Effect of Cracks in Electron Beam Welding of K418 Superalloy and
Its Microstructure and Properties

TAN Guan-hua, WANG Shan-lin, WU Ming, SUN Wen-jun, CHEN Yu-hua, KE Li-ming

(Jiangxi Key Laboratory of Forming and Joining Technology for Aerospace Components,
Nanchang Hangkong University, Nanchang 330036, China)

ABSTRACT: The paper aims to study the effect of process parameters on weld crack of K418 superalloy and reduce the
formation of cracks during welding. The welding of 2 mm thin plate K418 superalloy was carried out by vacuum electron
beam. The welding crack was controlled by changing the process parameters. The microstructure of the weld was ob-
served with optical and scanning electron microscopy. The hardness of the sample was measured with microhardness
tester. The tensile test was carried out on the joint with universal tensile tester. The fracture was observed with scanning
electron microscope. The results showed that when the welding beam current was 24 mA and the welding speed was 600
mm/min, the scanning waveform was O-shaped. When the frequency was 500 Hz, no crack was found on the surface of
the welding joint. Through the tensile test, the fracture position was found to be the base material, and the fracture was a
typical brittle dissociation fracture. The formation of surface cracks in the welding joint can be reduced or eliminated un-
der suitable process parameters.
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Tab.1 Welding process parameters
' i /v REHRT/mA JRBEHE/(mm-min ) L F B /mA L /(J-mm s
1# 60 501 600 15 90
2% 60 501 600 18 108
3# 60 501 600 21 124
4% 60 501 600 24 144
5* 60 501 900 24 96
6" 60 501 1200 24 72
7* 60 501 1500 24 57.6
8 60 501 1800 24 48
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Fig.1 Tensile specimen size
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Fig.2 Welding joint structure under different process parameters
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2
Tab.2 Crack statistics under different parameters
%5 FRAE (REmZE0)  KRaE (A RE0) A X T SE (RGEmXCRRaEZf ) Bit
1% 1 1 2 2 4 6
2# 1 1 0 4 2 6
3# 2 0 0 2 2 4
4# 0 0 0 4 0 4
5% 1 0 0 4 1 5
6" 2 0 0 3 2 5
7 3 0 1 4 4 8
8 7 1 2 8 10 18
6F 24
—a— Weld bead 22} —s—Weld bead
—e— total 20 —e— total
18
£ 4t £ 16f
5 5 14r
5 T 12f
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Fig.3 Effect of process parameters on cracks
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