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Simulation and Experiment of Femtosecond Laser
Pulse Ablation on Turbine Blade Material

CUI Bo ,GONG Jinliang™ ,WANG Zhiwen

(College of Mechanical Engineering ,Shandong University of Technology ,Zibo Shandong 255000, China)

Abstract : For research on the punching characteristics of the femtosecond pulse in the turbine blade material,
a double pulse laser source was used to make an ablating temperature distribution on the Ni-base superalloy turbine
blade material and to rewrite the laser source equation team for improving the double temperature equation team for
improving the double temperature equation. From the simulation for the process of the ablating turbine blade
material by the double pulse laser source, two temperature peaks appeared, that is an electron temperature and
crystal lattice temperature on the ablating temperature distribution curve. We confirmed that there two temperature
peaks on the ablating temperatures distribution curves obtained in the percussion drilling experiment on the Ni-base
superalloy turbine blade material by the double pulse laser source origined from electron and crystal lattice vibration
in the blade material. By comparing the result with that of the single pulse laser source, it is found that the tempera-
ture of two peaks raised 345 k higher and the equilibrium time prolonged 5 ps longer than the single pulse. The mor-
phology of holes percussion-drilled of the blade material by using femtosecond double pulse laser produced by Ray
Corp production U.S.A,with different laser parameters,such as laser pulse width,laser energy,laser frequency,and
laser pulse interval were found good quality and efficiency.
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