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Micro-Mechanics
of Materials Group

AR MDN 250 steel HPT processed MDN steel

Peak strength after
deformation and
aging - 2.9 GPa

Peak strength after
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18Ni MDN250 Block boundary Wt

Slip planarity during Lath boundary Hardening in unaged Aging kinetics Transformation

uniaxial defomtn N Precipitation hardened alloy and brittle fallu.rfz in accelerated temperatures quickened
TR over aged condition
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Clamped beam geometry

16 (L) : Fatigue pre cracked upto a/w of 0.3
e T Critical CTOD measured using

optical DIC at the crack initiation

was used to quantify J¢T0P

Fracture tests were carried out in a
Jinan ™ UTM coupled with an in-
situ optical DIC strain

measurement (Sobriety™ Mercury All dimensions are in mm
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Experimental setup
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Processing | Critical CTOD Initiation Plastic Minimum Notch along HPT+O0OA

condition at crack fracture zone size thickness for

Fracture toughlleSS initiation toughness (Tp) (mm) plane strain
values for different (6) mm) | (k) (MPaym) (B,) Gmm)
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Planar slip deformation Crack branching Transformation Induced Plasticity Conclusion

phenomenon (TRIP) in overaged condition « Planar slip in AR was detrimental for tensile stress-strain behaviour
/ and yet enhanced fracture toughness through crack branching
Absence of planar slip and occurrence of TRIP effects due to reverted

comigh austenite enhanced the overall ductility and fracture toughness of

crack AR+OA at the cost of strength
Nano scaled reverted austenite formed through HPT processing

Fatigue \ showed significant TRIP effect leading to enhanced crack tip
pre crac | AN N 5.9/ toughening and improved fracture toughness
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