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Temperature Rise Model of Laser Cladding Material Powder by
Side-Injection with Experiment Investigation

LIU Zhen-xia, CHEN Jing, HUANG Wei-dong, WU Ding-yi
(North-west Polytechnical University, Xi’an, Shaanxi 710072, China)

Abstract A temperature rise model of laser cladding material powder by side-injection is established. In this model,
the distribution of laser power is considered. The relation formula between the temperature rise of the powders and
the time that the particles moves under the laser beam shine is deduced by considering two kinds of circumstances
when the diameter of laser beam is larger or smaller than the diameter of powder spot. The paper presents the
relationship between the temperature rise and moving time of the powders for different laser power. The paper also
presents the relation between the temperature rise and the interaction time for different powder diameters. The
micro-distance photograph technique and the image segmentation technique are used to investigate the state and
temperature of the cladding material particles after its passing through the laser beam. The experiment analysis
validates the model prediction.
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Fig.1 Model coordinates system for temperature rise
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Table 1 Calculation parameters

(cladding material: 316L stainless steel)

ap = 0.1 e=0.54
Oe. = 60° o =7800 kg * m™*

v, =1.0 m/s ¢=0.5%X10° Jkg 'K
7, =50 pm T, =300 K

r, =2.0 mm 6 =5.67X10"% Wm?K™*

P =1500 W
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Fig. 3 Relations between particles temperature and

interaction time for various laser powers
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Fig. 4 Relations between temperatures rise of various

diameter particles and the interaction time, P =1000 W
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Fig. 5 Picture of laser cladding
(a) original photograph;

(b) photograph after picture segmentation
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