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Fig.1 Weld pool models for EBW of thin Niobium plates:
(a) downward EBW and (b) horizontal EBW
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Fig.3 Meshing for different types of molten pool: (a) bowl shape, (b) nail shape, (c) cone shape-1, (d) cone shape -2, (¢) cone shape -3,

and (f) cone shape -4
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Table 1 Physical properties of the material used in the simulation!'"""!
Temperature/ C 20 100 300 500 800 1000 1100 1500 1700 2000 2500
Density, p/g-cm™ 8.660 8.655 8.630 8.600 - 8.560 8.510 8.505
Thermal conductivity, / W-m™-K"' 537 552 582 57 628 68 706 72 756
Specific heat capacity, ¢/J-kg™ K 269 277 283 288 305 314 - 339 360 380
Surface tension, o/N-m’ - - - - - - - 1.90
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Fig.4 Sketch of the physical model
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Table 2 Welding parameters used in the experiment and

the simulation

Parameter I 11 11T v A\ VI

Acceleration voltage/kV.- 60 60 60 60 60 60
Beam current/mA 30 40 50 45 55 60
Welding speed/mm-s™ 8 8 8 6 6 10

Penetration form Half Half Full Full Full Full
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Fig.5 Molten pool states for EBW with 30 mA beam current and 8 mm/s weld speed
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Fig.6 Molten pool states for EBW with 55 mA beam current and 6 mm/s weld speed
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Fig.7 Cross-sectional bead shape for different EBW parameters: (a) parameter I, (b) parameter 1, (c) parameter 111, (d) parameter IV,

(e) parameter V, and (f) parameter VI
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Molten Pool State for Horizontal EBW on 3mm Niobium Plate

Fang Yuchao, Yang Ziyou, He Jingshan
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In the case of downward EBW with full penetration, defects such as underfill and collapse on the face of weld may occur due to the
recoil pressure. Proper horizontal EBW parameters were used to obtain weld with front reinforcement in accordance with the technical
requirements. A 2-D model of the horizontal welding process for 3 mm niobium plate was established, and molten pool models with different sizes
and shapes were built for different welding parameters. The VOF method was applied to simulate the free-surface state of molten pool metal in the
welding process, and the evolution of molten pool for different welding parameters was obtained. Experiment results indicate that the weld width
increases with the rise of heat input, and the simulation results agree with the experimental.
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