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2D transient model for rapid laser remelt

Zhu Daqging, Zuo Duluo, Li Shimin
(National Laboratory of Laser T echnology, HUST , Wuhan, 430074)

Abstract: A two— dimensional transient model for high speed laser remelt was presented by solving the heat

conduction and convection equations through finite element method and multigrid method. The time dependent physical

process of laser remelt under CW laser and pulse laser with high scanning speed ( HSP) (2m/s) and low scamning speed

(LSP) (0. 2m/s) were simulated. The result shows that the scanning speed has big impact on the streamline and the

distribut ion of the composition. It also shows that the same area on surface may be heated by multi— pulses of laser under

LSP while it only be heated by one pulse under HSP. The result indicates that during laser remelt, the surface of the melt

pool changes, the middle hollow s and the edge ‘teisés! In addition, the shape, the size, the average cooling rate of the pool

and the cooling rate at the edge of the pool can be obtained through the results. These cooling rates are useful to analyze

t he microstructure.
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Table 1 Physical properties and some parameters used in calculation

thermal

. specific melt Tonsi L. viscosity change butk expansion laser beam
name heat conductivity point ensity viseosity with temperature coefficient dispersion
(73 ko 4 d7/dT -1
T etk (wemky Y Jem 2™ ey bof (m'K™) o/m
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Table 2 Process parameters [ ],.‘,_,,,, 3R ﬁﬁ ﬁf % {/F J=:| F
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Fig.5 lsotherms with time(536K~1536K), pulse laser,
v =0.2m/s, P,=3.5% 10°W/m
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