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Simulation of Laser-Induced Fe-Matrix TiN Reinforced Composite

Layer Forming Temperature Field
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(School of Mechanical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The feasibility of Fe-based TiN reinforced composite layer induced by laser was discussed. Unlike

PVD and CVD as well as the methods based on deposition, TiN is in-situ composited in the surface layer of

Fe-based sample induced by laser, but not deposited on the surface of Fe-based sample. Also, different

from laser cladding and laser alloying, Fe substrate does not experience the cycle of melt and resolidifica-

tion. The temperature field of laser under the condition of moving light source is simulated. The relation-

ship between the laser temperature field and influence factors is analyzed in order to control parameters to

achieve the TiN reinforced composite layer.
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Fig.1 Analysis flow chart
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Table 1 Simulation test data table

BWotTh®/  OEBEER/  HiEE/ W2 R/

w mm (mm s 1) mm
1 700 1.5 3 1
2 600 1.5 3 1
3 800 1.5 3 1
4 700 1 3 1
5 700 2 3 1
6 700 1.5 2 1
7 700 1.5 4 1
8 700 1.5 3 0.5
9 700 1.5 3 1.5
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Fig.2 Temperature field cloud picture
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Fig.3 Right sidecontour map
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Fig.4 Contour map of laser power-affected temperature field
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Fig.6 Contour map of scanning speed-affectedtemperature field
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Fig.7 Contour map of powder layer thickness-

affectedtemperature field
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