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Effect of Nanosecond Pulsed Laser Parameters and Texture
Machining Methods on Surface Texture Flattening

LIU Qi, DONG Guang-neng

(Institute of Design Science and Basic Components, Xi'an Jiaotong University, Xi'an 710049, China)

ABSTRACT: The work aims to reduce the burr of surface texture produced by pulsed fiber laser and improve the quality of
texture preparation. When nanosecond laser was used to process surface texture on CoCrMo disk, burrs around the texture grew
with the increase of laser power. By keeping the average laser power unchanged, laser frequency was increased to reduce the
burr height around the texture. A layer of water film was covered on the surface of the material to further decrease the burrs
around the texture and then flatten the surface texture. Therefore, the surface texture could be directly used without secondary
polishing. Based on this method, the number of texture processing was increased to mark a group of surface textures with a
depth of about 50 um and a height of less than 2 pm under 4 mm thick water film. Under 25.434 N load, the pin-on-disk friction
mode was used to carry out experiments by changing the relative motion velocity of friction pairs. When the relative motion

velocity was 30 mm/s, the minimum friction coefficient was 0.067 67 which was much less than that of the directly processed
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surface, and 23.1% lower than that of the original disk surface. Increasing the frequency of pulsed laser and the machining

method of coated water film can reduce the burr height of the texture. When the machining method of coated water film is used,

the deep texture can be fabricated many times, and the burr height remains unchanged at 2 pm without any change.

KEY WORDS: nanosecond pulsed laser; texture burr; surface texture flattening; water film
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SEH A EAEHE CoCrMo &4 (U ¢30 mmx
5mm), N 385HV, FEEHHL EAFENDE 2 R m
FRERE Ra h 0.019 pm. A RHREE &> TR 0,
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Tab.1 Composition of simulated humoral fluid

Ton concentration Ton concentration in

Ion in the plasma/ the simulated body
(mmol-L™") fluids/(mmol-L™")

Na* 142.0 142.0

K* 5.0 5.0

Mg** 1.5 1.5

Ca* 2.5 2.5

cr 103.0 103.0

HCO; 27.0 10.0

HPO; 1.0 1.0

SO 0.5 0.5
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Fig.1 Surface texture fabrication process by
laser and laser path of single texture
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Fig.2 Effects of different laser paths on the burr height
and depth of the machined textures
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Fig.3 Cross sections of textures prepared by different laser paths (a), metal stacking schematic
diagram with straight path (b) and circular path (c)
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Fig.6 Light microscope image of texture prepared
with and without water film: a) Without
water film; b) With water film
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Fig.7 Effect of laser processing times on surface texture
depth and burr height after water film is coated
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Fig.8 Surface texture parameters for tribological tests (a), cross section of direct machining texture
(b) and cross section of machining texture with water film (c)
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