
Transformation Plasticity in
Steel Welds



Diffusion of all atoms during 

nucleation and growth.

Sluggish below about 850 K.

Invariant-plane strain shape 

deformation with large shear 

component.

No iron or substitutional 

solute diffusion.

Thin plate shape.

Cooperative growth of 

ferrite & cementite.

No change in bulk 

composition.

Diffusionless 

nucleation & growth.

Carbon diffusion during 

paraequilibrium nucleation. No 

diffusion during growth.

Carbon diffusion during 

paraequilibrium nucleation & 

growth.
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Watson and McDougall



Swallow & Bhadeshia, 1996







possible elongation of 15%



Chang et al., 1996

Lower bainite, transformed
with and without stress
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Jones & Alberry, 1977
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7Ni 2Mn











316 austenitic stainless steel

constrained
tensile
sample

hot-strength



Transformation strain

24 variants of martensite per austenite grain

Variant selection









Goss Cube
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