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Abstract: Using a miniature split Hopkinson pressure bar
(m-SHPB) system, the dynamic compression properties and
severe plastic deformation microstructure of a high-
manganese austenitic steel (NPR) were investigated under
ultra-high strain rates. The NPR steel demonstrated excellent
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impact resistance and strain-hardening capability under ultra-
high impact loading, with a yield strength of approximately
550 MPa, an ultimate compressive strength of approximately
1 500 MPa, and a fracture strain of 0.7. Analysis of the strain-
rate sensitivity coefficient (1) under quasi-static and
dynamic conditions revealed two distinct strain-rate-
sensitive regions for NPR steel. At a strain rate of 1x10' s?,
NPR steel did not fracture, but a significant number of
aggregated microvoids formed along grain boundaries on the
impact cross section, with the pore initiation direction
oriented at an angle of 65° relative to the impact direction. As
the strain rate increased to 2x10* s, NPR steel fractured,
with adiabatic shear bands forming on the impact cross
section due to the coalescence and growth of these
microvoids, oriented at an angle of 70° to the impact
direction. Additionally, a large number of heterogeneous
structures was formed along the impact direction, including
kink bands, deformation twins, and rotational nanocrystals
generated in twin-twin interaction regions, indicating that
NPR steel exhibits complex damage mechanisms under ultra-
high strain rates.

Keywords: high-manganese austenitic steel (NPR);
(m-HSPB);

dynamic compressive behavior; adiabatic shear band,

miniature split Hopkinson pressure bar

severe plastic deformation
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Fig. 2 Microstructure characterization of as-received NPR steel
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