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Fig. 1 Two-dimensional steady-state keyhole model. The

frame of reference is moving with the center of
keyhole
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Fig. 2 Comparison of the interface position with an existing
solution for the case of iron and Pe = 0.2586 (e.g.,
a=0.19mm, u_, =7.5mm/s)

Fig. 3 Interface migration pattern in response to variation of
Pe for the case of iron.
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Fig. 4 Interface migration pattern subject to variation of each
dimensionless property. The results are for a
hypothetical material whose properties are Pr = (.06,
a/a, =4, Ste=0.2 and ©=0.5 and obtained by
varying only (a) Pr, (b) ay/a,, (c) © and (d) Ste.
The Peclet number is fixed as Pe = 0.18 for all cases
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Fig. 5 Timewise variation of temperature at a fixed position
(x =0,y = 0) in the weld path for the case of iron
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Fig. 6 The dimensionless minimum power supply to maintain
keyhole-welding



