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Alloying Mechanics in Moving Melt Pool during Laser Solid Forming
from Blended Elemental Powders

Chen Jing Zhang Fengying Tan Hua

Abstract

Lin Xin Huang Weidong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University,
Xi'an, Shaanxi 710072, China)

The laser solid forming (LSF) titanium alloys from blended elemental powders are investigated. By
combining the computation of the melting time of powder particles with the motion analysis of the solid-liquid
interface of the melt pool, the formation mechanism of the unmelted powder particles during LSF from blended
elemental powders is disclosed. That the powder particles inject into the "unmelted zone
grees well with the experimental results

pool.
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to the formation of the unmelted particles. The morphologies of the unmelted particles are presented as "crescent" or
sphere when the spherical elemental powder particles are used as the deposited materials
segregation band is prone to occur when the V content in the Ti-xAl-yV alloys is near or higher than the critical

.

The morphology and formation condition of the composition segregation
The uniform composition in the alloying clad layers can be obtained by controlling the powder delivery

is the main reason leading
band during LSF Ti-xAl-yV from blended elemental powders are investigated. It is found that the composition
=]

The theoretical analysis
i-xcAl-1 1
concentration of element V, and this is caused by the low melt flow velocity near the solid-liquid interface in the melt
parameters, powder characteristics, and the processing parameters
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Table 1 Characteristics of laser deposited powders

Powder material Particle morphology

Particle size /mesh

Equivalent diameter /pm  Melting temperature /K

Ti Spherical 100~200 131. 40 1940. 15
Al Sphere like 150~200 83.55 933.47
A% Irregular 200~250 56. 85 2175. 15
#2 LSFMAITZSH
Table 2 Typical processing parameters of the LSF process
Laser power / Scanning velocity / Spot diameter /  Powder feed rate /  Carrier gas flow /

. AZ /mm

w (mm /s) mm (g/min) (L/h
1250~2700 2.5~10 3.0 4.5 180 0.25~0.6
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Fig. 1 Schematic diagram of the central cross-section
of the melt pool along laser scanning direction
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Fig. 3 Morphologies of the unmelted powder particles in laser deposited Ti-xAl-2V from blended elemental powders
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Fig. 4 EDS mapping (a) and line scanning (b) analysis results
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