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Schematic of mechanism on a good combination of high strength and high ductility
of a cast austenitic high Mn steel containing N, C and V

Before deformation

After deformation

Origin grain boundary

V nitride (VN)
Edge dislocation

Interstitial (N, C) & substitutional (Si) solid solution
strengthening and precipitation hardening due to V nitride (VN)

Twin sub-boundary

V nitride (VN)|

Synergistic effect of interstitial (N, C) & substitutional (Si) solid solution
strengthening, precipitation hardening due to V nitride (VN) and Hall-Petch
type strengthening from fine twin grains formed via the TWIP mechanism

% A good combination of high strength & high ductility

(1) High strength

- Interstitial (C) & substitutional (Si) solid solution strengthening
(2) High ductility

- Twin grain size |, grain boundary area 7, Crack propagation rate |, Elongation 1

- Dynamic Hall-Petch strengthening due to numerous fine mechanical twin sub-bounaryies-like obstacles to dislocation formed during deformation such as tensile and
impact test according to TWIP (Twinning Induced Plasticity) mechanism (Efall-Petch formular: o4s(MPa) = 6p + Kys x D05)
- Precipitation hardening due to V nitride (VN) and Pinning of grain boundary by VN, resulting in grain refinement, thereby precipitation hardening

- Numerous fine mechanical twin grains formed during deformation according to TWIP mechaism





