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Abstract

technology, the

Shenyang , Liaoning 110819, China
experiment

Li Jinbao, Shang Shuo, Sun Youzheng, Guo Kuaikuai, Liu Changsheng
of

LDMD formation

of

Inconel

alloy powders and
of single track deposited layer and the process parameters is discussed. The results show that, when the ratio of
characteristic energy is between 0.5 and 0.7, the deposited layer shows a relatively smooth oval because of
incomplete melting of powder and less energy redundancy. Feeding rate is the primary factor to control the height of
pools.
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625
nondimensionalization of the formation parameters are conducted, and the working diagram with the contact angle as
deposited layers. When the feeding rate is constant, the laser power has a great influence on the depth of molten

spherical
an evaluation parameter of geometric morphology is obtained. The relationship between the geometric morphology
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Parameter Nondimensionalization in Laser Direct Metal Deposition Formation
of Inconel 625 and Its Influence on Single Track Geometric Morphology

Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University,

In order to standard different parameters in the laser direct metal deposition (LDMD) formation
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Table 1 Chemical compositions of Inconel 625 powder (mass fraction, %)

Element Cr Nb Mo Mn Si Fe C Ni
Content 21.50 3.80 9.25 0.40 0.30 0.55 0.030 Bal.

2 2 Inconel 625 ¥ K #4251

Table 2 Thermal physical parameters of Inconel 625 powder

Parameter Value
Density /(g/cm®) 8.4
Melting point /°C 1290-1350
Thermal diffusivity /(m*/s) 3.5
Thermal conductivity /[W/(m*K) ] 12.1
Specific heat capacity /[J/(kg*K)] 430

BURE A B WF R REOE B DT BUE REEH & 2808 REEME 2 Fis, A& Ky 1060 nm 1 GSI
AT JK1002 B FBGE SE B O LR HOL &% L RV R E 3 380k 3 8 L DRI 3 TAF & 06 2% 208 & LA T

0302010-2



[l 1 Inconel 625 k7 SEM [
Fig. 1 SEM image of Inconel 625 powder
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Fig. 2 Schematic of LDMD system
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Fig. 3 (a) Schematic image of single track deposition; (b) morphology of single track deposited layer;

(c¢) grain morphology of single track deposited layer
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Table 3 Process parameters of LDMD

Group No. Power p /W Feeding rate F, /(g/min) Scanning speed v /(mm/s) Sample number
1 600 18-50 6-12 49
2 700 18-50 6-12 49
3 800 28 6-12 7
4 900 28 6-12 7
5 1000 28 6-12 7
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Fig. 4 Macroscopic morphology of single track deposited layer. (a) Deposited layers with

different morphologys; (b) samples
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