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Welding parameters used in the experiment
and the simulation

Table 1
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A 60 30 8
B 60 40 8
C 60 50 8
D 60 45 6
E 60 55 6
F 60 60 10
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Fig. 1 Schematic sketch of the physical model
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Table 2 Material properties used in the simulations (pure niobium)
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Back scattering rate of electron in different tilted

angles, calculated with 60 kV electron beam on
niobium substrate plate
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Fig. 3 3D-optical microscopic observation of frozen molten pool shape on the face of weld. (a) parameter A;
(b) parameter B; (c) parameter C; (d) parameter D; (e) parameter E; (f) parameter F
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Fig. 4 Temperature field and 3D morphology of weld pool surface(simulation result). (a) parameter A; (b) parameter B;
(c) parameter C; (d) parameter D; (e) parameter E; (f) parameter F
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Fig. 5 Fusion zone predicted from simulation compared with cross-sectional morphology of the weld bead observed
from experiment. (a) parameter A; (b) parameter B; (c) parameter C; (d) parameter D; (e) parameter E; (f) parameter F
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along the centerline
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Fig. 7 Dynamic fluid flow analysis (effect of the scanning of electron beam). (a) fault section; (b) cross section
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