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Fig.2 Solutions to axis problems of molten pool shape model
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Table 1 Physical properties used for calculation

Mild steel A1050 A5052
Melting point : Ty, [K] 1808 930 922
Latent heat : L [kd/kg] 2.72x102 3.95x102 3.95x102
Specific heat : ¢
830 900 900
[J/kgK]
273 =T<930 273 =T<922

Density : p [kg/m®]

273 =T< 1808
-0.36T +7.95x10°

-1.44x107T2-2.79%1072T+270

-1.44x107*T2-2.79%1072T+268

1808 =T 5 0
7300 930 =T 922 =T
2555 2531
273 =T<373
0.1125T+121
273 =T<671 373 =T<573
273 =T<1173
5 231 0.05T+146.35
Thermal 2.19x10T
o 2 B 671 =T<930 573 =T<673
conductivity : K -8.53x10°°T +97.0
-0.540T +593 175
[J/msK] 1173 =7
27 930 =T 673 =T<773
91.2 -0.02T+188.46
773 =T
173
Surface tension :
1.0 0.5 0.5

o [N/m]
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Fig.5 Effect of arc pressure on weld bead profile
(Mild steel, 1=230A, V=25V, v=80cm/min, R;=4mm, R,=14mm)
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(b) Second pass (c) Third pass

(a) First pass
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Fig.7 Calculated example of the three pass welding

230A,V

25V, v=40cm/min, Pa=500Pa, R,=4mm, Ry=4mm)
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Fig.9 Comparison between mild sttel and A1050 weld bead profiles
(dpipe=30mm, hpipe=3.0mm, hyjae=5.0mm, q=1700W, v=3.0mm/s, Vf=10mm3/s)
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Fig.10 Effect of physical properties on weld bead profile
(dpipe=30mm, hpipe=3.0mm, hyjae=5.0mm, q=1500W, v=3.0mm/s, Vf=10mm3/s)
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