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Fig. 4 Thermal physical parameters of materials: (a) Ni base

superalloy Inconel 740; (b) 45 steel
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Multi-direction temperature field of Inconel 740 nickel based
alloy in laser engineered net shaping

YANG Wei', CHEN Zhi-guo"?, WANG Li%, WANG Yi-peng', WEI Xiang'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Materials Engineering Department,

Hunan University of Humanities Science and Technology, Loudi 417000, China)

Abstract: The thermal influences of deposition direction(Single layer and 10 tracks (0° direction), diagonal 10 tracks
(12° direction), single track and 10 layers (90° direction)) on the first track in the laser engineered net shaping of
nickel-based superalloy were studied by ANSYS finite element numerical simulation, and the simulation results were
further validated by experiments. The results show that the deposition of single track and 10 layers has the greatest impact
on the first track. As the number of layers (tracks) increasing, the temperature gradients in the three directions decrease,
and the decrease trend of the single track and 10 layers direction is same as that of the diagonal 10 tracks direction.
During the cladding process, the stress o, on the first center is gradually converted from compressive stress to tensile
stress, and the maximum tensile stress is obtained on the first track when the monolayer 10 tracks is deposited.
Observation of the microstructure of nickel base alloy Inconel 740 after forming indicates that the growth direction of
columnar crystals is characterized by epitaxial growth from bottom to top, and slightly inclines to the direction of
material deposition which is in good agreement with the simulation results.
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