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Abstract To study the effects of magnetic field stirring on the laser metal deposition (LMD) parts, a device of

layers is much harder which can be 440 HV, ,

rotating magnetic field is designed and introduced to the LMD processes of titanium alloy. The microstructure of the
convection in the laser melting pool caused by magnetic field makes the top cross-section of single pass concave-
shaped. With the higher rotating speed of magnetic field, the o lamellar is finer, and the micro-hardness of deposition
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laser deposition layers is characterized and the deposition layers’ microhardness is tested. The results show that the
OCIS codes

It indicates that rotating magnetic field intensifies the convection in
350.3850;3 000.2170; 000.2190; 000.3110
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the pool and increases its cooling speed, which leads to finer microstructures and better mechanical property.
laser technique; titanium alloy; electromagnetic stirring; laser metal deposition; microstructure
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Fig. 1 Schematic of laser metal deposition

with magnetic fields
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Table 1 Composition of TA15 titanium alloy powder (mass fraction. %)

Element H O N C

Fe Al Zr Mo A% Ti

Percent 0. 005 0.11 0.014 0.012

0.033 0.13 6.53 1.78 1.53 1.47 Bal.
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Fig. 2 Macroscopic appearances of single pass deposition
layers. (a) Without magnetic field; (b) 50 mT,
120 rad/s; (¢) 50 mT, 180 rad/s; (d) 50 mT,
240 rad/s; (e) 50 mT, 300 rad/s
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Fig. 3 Macrostracture of 8 columnar grain in laser metal deposition sample. (a) Without magnetic field; (b) 50 mT, 240 rad/s
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Fig. 4 Microstructures of laser deposition layers under different stirring speeds. (a) Without magnetic field;

(b) 50 mT, 120 rad/s;(c) 50 mT, 180 rad/s; (d) 50 mT, 240 rad/s; (e) 50 mT, 300 rad/s
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Table 2 Size of the « lamellar under different stirring speeds

Electromagnetic stirring speed /(rad/s)

a lamellar size

0 120 180 240 300
Length /pm 6.2~9.8 4.1~6.8 3.6~5.8 3.4~4.8 2.9~4.6
Thickness /pm About 0.5 0.4~0.5 0.4~0.5 0.4~0.5 0.4~0.5
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Fig. 5 SEM photos of laser deposition layers with different magnetic fields. (a) Without magnetic field;
(b) 50 mT, 240 rad/s
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