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ABSTRACT A method of Monte Carlo about grain growth in welding heat affected zone of single
phase alloy was developed. This model can obtain an one—to—one correlation between Monte Carlo steps
and real time of welding. Using FEM the thermal cycles in the HAZ were calculated and according to
Arrhenius equation of grain growth, the grain structure evolution in HAZ of ferrite stainless steel EB-
26-1 under certain process parameters was simulated. The results show that the grain size distribution
in the welding HAZ could be obtained from Monte Carle simulation, and the grain growth is restricted
by the steep temperature gradients in the welding HAZ.
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Fig.1 Relationship between the MC step (tpeog) and grain
size (1)

1400 |

T
-
)
[=3
[=3

Temperature, T

Time. s

B2 {H4%HE HAZ g fgstdi sk

Fig.2 Thermal cycle curves at different positions in HAZ
(80, 100 and 150 pm representing the distances from

fusion line)

T0¢ j

Q=200 kdimol

—

o 200 400 600 800 1000
Diatance from mekting ne, pm
B3 HAZ BRI EATEN S tvos

Fig.3 Simulated MC steps (fp105) at different locations in
HAZ
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Fig.4 Effect of temperature gradient on the grain growth
in HAZ from 100 pm to the fusion line
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Fig 5 Comparison of simulated and actual microstructures

(a) simulated microstructure (b) actual microstruc-

tures of HAZ  ([c) actual base atrurture
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