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Abstract

Recently developed Austenite stainless steel, 309L was used to overlay on 3Cr-1Mo-V-Ti-B steels,
using Electroslag welding process, which wide electrodes were adopted. Transition region in welding
interlayer relating to disbonding crack was investigated. Also. the effect of welding condition on the
width of transition region and coarsening grains of the austenite were studied.

1) With increasing welding speed the width of martensite at transient region was increased, but the
amount of delta ferrite in weld metal was reduced, being fine grained.
2) The form of martensite at the transition region was occured by reversible transformation during
cooling since the interdiffusion of Cr and Ni from weld metal and Fe and C from base metals at the
transition region, causes to lowering the concentration of Cr and Ni at the transition region. leading to
increasing Ms point.
3) With increasing welding speed, the grain of austenite formed at the welding interface was finer.
With increasing welding current under the same welding speed, the grain size of the austenite was
finer. At high current, original grain size of the austenite is coarse, but the austenite has fine grains
because the austenite was transformed to martensite during cooling.
4) In the case of high welding speed, the width of martensite at the welding interface was increased,
but the grain size of austenite at the welding interface was finer. This indicates that the inhibition of
disbonding crack may be achieved through dispersening fine carbides in the grain boudary.
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Table 1 Chemical compositions of base metal and electrode(wt.%)

Material C Si Mn P S Cr Mo v Cu Ni Ti B Al Ca
Base metal | 0.14 { 0.11 | 0.41 [0.009(0.003| 2.9 {1 0.95| 0.3 | 0.03| 0.1 |0.031]0.002/0.001|0.003
Electrode | 0.02| 0.82| 1.60| - - 226 - - - |11.42y - - - -
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Table 2 Change of hardness with mixing ratio of
Cr-Mo steel in STS309L
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