1. db)9) 9 uwl)fﬁS OYlso U.oa.oaa.t)ii:b lS.;..b 9w
lg..d.) dlaos ¢ | We Resp e 1| he Science
e CIVILICALT:osni (O CIVILICA

:dlio (ylgic
XYo 5LTg,San Vg8 )3 duoligs (h92 634 (gilw dudd (5)h> YSlie didkie )Lisle g 518 (5395)55 (sa0)y

:)Li’».‘i.’:l‘ho

(1401 1 Jw) 2 o)ladis ,8 6)9> ,iylpl (5)Kdbg> (6)9ld g pole doliliadgs
18 (dlis Jool wlxbio slass

20309
.Department of Materials Engineering, Saveh Branch, Islamic Azad University, Saveh, Iran - gl> Ls,oMé

:dlio AocMS

In multi-pass welding, the heat-affected zone formed in each pass is subjected to another thermal cycle by the next
pass. This problem locally changes the microstructure of the heat-affected zone depending on the position of each
area relative to the melting line of the next pass, and the overlapping of the heat-affected areas will lead to complex
microstructures. In this research, based on the practical conditions of pipe production in the factory, including
submerged arc welding with four electrodes in two passes from the inside and outside of the pipe, the thermal cycles
of the heat-affected zone were first analyzed. Simulation of thermal cycles of heating and cooling up to the peak
temperatures of 400, 0o and Who °C was performed in a dilatometer and the transformation behavior and
microscopic structure were studied. Simultaneous modeling of precipitation dissolution and austenite grain growth was
done. It was observed that the grain growth reaches a limit in Yoo seconds. The main cause of grain growth at
temperatures below and above W&o °C, is the dissolution of fine and coarse deposits of niobium carbonitride,
respectively. Also, the modeling of austenite formation and decomposition was done using the classic JMAK equation.
It was observed that the parameter n does not depend much on temperature; while parameter k strongly depends on
.temperature, transformation amount and austenite grain size
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