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Finite Element Analysis on Thermal Characteristics in Manual MAG Welded

Q345D Steel with Beam Structure
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Communications, Urumchi 831401,China)

Abstract: The welding process of Q345D low alloy high strength steel beam structure manual MAG welded was
numerically simulated by special welding finite element analysis software. The temperature distribution, the morphology of
molten pool and cooling rate of metal in adjacent the pool areas under the optimal thermal input condition were analyzed.
Furthermore, based on the CCT curve of Q345D low alloy high strength steel, the microstructure of the welded joints at weld
beam heat affected zone was predicted. The research results can provide thermal theory for the further prediction of welding
deformation and residual stress distribution.
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Fig.4 Molten pool form and thermal cycle curves

, , 193.901 CJs, 301.271°C/s,
2460.33°C  831.2064 °C ; 6 Jmatpro
800 C 500C (tes) 3.5 Q345D CCT o lgs 5
4s, ,
33 100°C/s, , 6
1273 s
b + + o
° ) 900 | *F(0.1%) AP(0.1%) *B(0.1%) vP(99.9 %) sB(99.9 %)
N ° 800
’ o L TRANSITION:(C
et ) : ps Rain2
5 y s 500 Martensite:
Start:413.6
, 3660.11 'C/s; 400 50%:380.6
) yid 90%:303.8
’ 796.444 C/S( 0.1 1 10 100 1000 10000 100000
)O t/'s

I8 6 Q345D ¥ CCT Hhk
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