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Abstract: The response properties of laser shock on high-speed steel WIMo03Cr4V were studied exper-
imentally by adopting different laser energies and shock frequencies. The experiment result indicates
that the area under laser shock produces round pits, depth of which will increase as the laser energy
and shock frequency increase. The surface residual stress exists in the surface of the impacted area un-
der laser shock, and such residual stress increases as the laser energy and shock frequency increase;
but the maximum residual stress will approach saturation after three times of shock, without obvious
stress amplification. The nano-hardness and elasticity modulus in the pimple center increase as the la-
ser energy and shock frequency increase, and compared with the matrix, the maximum increases for
the nano-hardness and elasticity modulus are respectively 15. 04 % and 14. 35%. Impacted by the force
effect of shock wave along the depth direction, the grain size in laser shock impacted area is approxi-

mately 10 pm as a minimum, which increases with the increase of distance. According to the variation
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of grain sizes, the impacted area can be divided into 5 layers: severe plastic deformation layer, plastic

deformation layer, slight plastic deformation layer, transition layer and the matrix. Laser chock can

effectively refine surface layer grain of the high-speed steel W9Cr3Mo4V and improve the mechanical

property in surface layer of the impacted area, thus providing guidance for the fabrication of laser

shock strengthening high-speed steel tools.
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Tab.1 Chemical composition and mechanical properties of high speed steel W9Mo3Cr4V
Composition C w Mo Cr \%
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Mechanical o,/ MPa 602/ MPa E/GPa o/ (kg + m *) v
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