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Thermal Behavior and its Effect on the Process of Laser Rapid Forming

CHEN Jing, TAN Hua, Zhang Feng-ying, Yu Jun, HUANG Wei-dong

( State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xian, Shanwnwxi 710072, China)

Abstract The temperature measurement system of melt pool produced in the process of laser rapid forming (LRF)
is established by using a two-color infrared thermometer. The two methods named as real time tracking measurement
and fixed point measurement are employed respectively to obtain the melt pool temperature and the cooling rate
(temperature gradient) of the melt pool tail. The influences of LRF process parameters on the melt pool temperature
are studied. The results show that with the increase of laser power and powder feeding rate the melt pool
temperature rises. And the results just reverse as laser scanning speed increasing. With the number of deposition
layer and deposition pass increasing, the LRF process presents characteristic of thermal accumulation effect, which
means the melt pool temperature gradually elevates. Meanwhile the cooling rate (temperature gradient) of the melt

pool tail takes on reverse trend.
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Fig. 1 Sketch of different measurement of melt pool
temperature. (a) real time tracking; (b) fixed point
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Fig. 2 Influence of process parameters on the melt pool
temperature. (a) powder feeding rate; (b) laser

power; (c) laser scanning speed
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Fig. 3 Measurement results of fixed point measurement.

(a) cooling curve of melt pool tail at different power;

(b) temperature distribution of melt pool tail
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Fig. 4 Temperature measurement results during single

pass multi-layer cladding. (a) influence of number

of deposition layer on melt pool temperature;

(b) influence of number of deposition layer on

cooling curve of melt pool tail
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Fig.5 Microstructure at different position along
deposition height increment. (a) at the surface of

the substrate; (b) on the top of the specimen
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