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Effect of Power Intensity and Pulse Time on Remelting
Characteristics in Pulsed Nd:YG Laser Spot Processing

Luo Gengxing Wu Xiaolei Chen Guangnan
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080)

Abstract Geometrical characteristics of melted pools were studied as for Nd: YAG pulse laser
spot remelting. The experimental results showed: the depth/width radio of pool increased
significantly with the power intensity; when the pulse time surpassed 4ms, the influence of power
intensity on the depth/width radio became weak. From the liner heat conduction model, the
calculated results of the steel showed that a heat conduction-type pool would become a deeper
pool when critical power intensity and critical pulse time surpassed 5%10°W/cm? and 2ms.
The theoretical prediction was well consistent with experimental results.

Key wrods pulse laser remelting; geometrical characteristics of melted pool; heat conduction;

heat physical properties
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self-designed rotating circular disk tensile and impact apparatus. An experimental study

of Fe;Al was performed at the strain rate ranging from 30s 'io 1209s7" and complete stress-strain
curves are abtained for Fe;Al under tensile and impazct. It can be seen from the results,
that Fe,Al obviously has dyaamic ductility and effect of strain-rate hardening. The yiel
yield strength, the ulimate strength and the failure strain increase with the increasing of
strain rate. Frow the lincar leastsquares fit, the relationship the relationship between the yield
strength, the ullimate strength, the failure strain and strain rate are obtained under tensilead
and impact. At the same time, we derived one-dimensional macro-constitutive equation for Fe;Al
under tensile impact according to the elastic-viscoplastic constitute theory. At room temperature,
the observation of the fracture surface on SEM showed that the dominant fracture process in
the formation of transgranular cheavage and grain-boundary cracks. The major factor of failure
on Fe,Al is hydrogen embrittlement. We observed that the grain size on the fracture surface
decreases at higher strain rates. In addition, we proved that water can improve the process of
hydrogen embrittlement.

Key words tensile impact; Fe,Al; dynamic ductility; transgranular cleavage



