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Microstructural characteristic under different strain of
90W-Ni-Fe alloy at strain rate of 6000 s

ZHANG Lei, HUANG Yu-feng, CHEN Xun, LI1U Wen-sheng, MA Yun-zhu

(National Key Laboratory of Science and Technology for National Defense on High-strength Structural Materials,
Central South University, Changsha 410083)

Abstract: The dynamic deformation of 90W-Ni-Fe alloy under different strain levels (0.15 0.25 0.45 0.6) at the
strain rate of 6000 s ' was obtained by using the Split Hopkinson Pressure Bar (SHPB) system and strain stopping
rings. Scanning electron microscope (SEM), transmission electron microscope (TEM), electron backscattering
diffraction (EBSD) and nano-indentation technique were used to analyze the microstructure characteristics and
mechanical properties of the deformed tungsten particles. The results show that homogeneous plastic deformation
mainly occurred in the tungsten particles when the strain is lower than 0.25 and the dislocation slip is proposed as
the primary deformation mechanism of tungsten alloy. As the strain level increases to 0.45, the temperature rise
during the impact process accelerated the dislocation rearrangement and annihilation of tungsten particles, leading
to the dynamic recovery occurred in the tungsten particles and the formation of a large number of lath subgrains.
As the strain level increases to 0.6, an adiabatic shear band were formed in the specimen, the microstructure in
adiabatic shear band is mainly comprised of numerous fine small grains. Grain refinement causes the
nano-hardness inside the shear band (13.21 GPa) to be higher than outside the shear band (9.16 GPa).With the
strain increasing, the microcracks nucleate and expand along the shear band, resulting in the failure of
90W-Ni-Fealloy.
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