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(Numerical Study on the heat transfer and fluid flow of weld pool
under stationary heat source in stainless steel)
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D EE ¥ 22X 9% Buoyancy force

2) £AAF 2AA A=) 2% Electromagnetic force

3) EHFHe Aolo| 9% Marangoni effect
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Fig. 1 Schematic view of analysis region(unit : mm)
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(1) Continuity equation(Mass conservation)

du dw _
3r+ +82
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(2) Momentum conservation equation

radial component momentum

du . du du __1 0P .92 1 0u_ u | 3
at T4 5, Woz = par 372+7’ ar 72+822]
~+.B)—L Ku

0
axial component momentum
aw dw dw 1 0w, 3w
ot YU, Ty = +V[ar2+r 7’+3z]
~+(.Bo—L Ku+ g/ T- T,)
(3) Thermal energy conservation
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Fig. 2 Representation of the boundary conditions in this analysis

Table 1 Thermophysical properties of the specimen in this study

Properties(Symbols) Units SUS304
Gravity(g) mst 9.8
Density(p) Kg/m’ _mtemperature dependent |
Viscosity( 7) pascal * s "

Thermal conductivity (K) Jm-s-K "
Specific heat(C,) J/Kg - K____ " ]

Vv
Volume expansion coefficient( B_)_ - T/ri_- o _lﬂ\ﬁlA(; T
Latent heat of fusion{L) I/Kg 247X 10°
Liquidus temperature(Tr) K 1723
Solidus temperature(Ts) K 1523
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Fig. 3 Thermophysical properties as a function of temperature
for SUS304 used in this analysis”
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