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Laser and Plasma Nitriding of Titanium Using Continuous Wave-CQO, Laser
in Atmosphere Environment
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Abstract

industrially pure titanium surface, and film of titanium nitride was formed on the titanium surface. Microstructure

In the atmosphere environment, laser combined with plasma stream technique was used to process

and phase formation of the nitrided sample surface were analyzed using scanning electron microscopy (SEM) (with
energy dispersive spectrometer (EDS)) and X-ray diffraction (XRD) techniques. It was found that under proper
conditions, the satisfactory nitriding results were obtained. In the range of laser power density between 2, 0X10°
and 1. 0X10° W/cm?, scanning velocity between 200 and 1000 mm/min, the nitride effect was best when laser
power is 1, 0X10° W/cm® and scanning velocity is 200 mm/min. The best nitride depth of the industrially pure
titanium sample was 80 ym. In the effective nitriding area, with the increasing of the depth, the nitrogen content
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decreased quickly, while the nitrogen content decreased slowly in the transition area.
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Fig. 1 Schematic diagram of the laser and plasma

x-y scanning stage

nitriding (LPN) apparatus
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Table 1 Summary of experimental conditions for

the samples

Group Laser power Scanning velocity
number density /(W/cm?) / (mm/min)
1# — —
2% 1.0X10° 200
3# 8.0X10° 200
4 6.0X10° 200
54 4,0X10° 200
6# 2.0X10° 200
7# 1.0X10° 200
8* 1.0X10° 400
9% 1.0X10° 600
10* 1.0X10° 800
11 1.0X10° 1000
12* 1.0X10° 1200
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Fig. 3 XRD spectra for the LPN nitrided Ti samples at the same scanning velocity and

different laser power density condition for comparison
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different scanning velocity condition for comparison
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Fig.5 SEM images of different sample cross-sections. (a) partial enlarged drawing of the typical sample of the second

group; (b) typical sample of the second group; (¢) typical sample of the sixth group; (d) typical sample of the

eleventh group
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