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Contrastive Analysis of Three Processing Methods of
Roller Bit Bearing Surface Texture

HE Xia, LI Meng-yuan, WANG Guo-rong, JIANG Long

(School of Mechanical Engineering, Southwest Petroleum University, Chengdu 610500, China)

ABSTRACT: Surface texture has been proved to be effective in improving lubrication performance, reducing frictional wear,
but also promoting emergence of various texture processing methods. The work aims to find an effective method of texture
processing for research of texture lubrication and antifriction on roller bit bearing, so as to further study bionic surface texture on
the roller bit bearing. Processing modes of precision carving, nanosecond laser and femtosecond laser were used for texture ex-
periment of the roller bit bearing, bottom morphology of the processed texture was observed to analyze advantages and disad-
vantages of three texture processing methods in terms of texture processing dimension, machining accuracy and processing ob-
ject. Regular 3D texture morphology could be obtained by adopting precision carving technology, but is the technology was ap-
plicable to textures with diameter over 400 pum instead of materials with high melting point. Due to the effect of molten metal
accumulation, nanosecond laser exhibited poor texture processing quality. Better texture profile could be obtained by femtose-
cond laser technology as it exhibited high processing quality and was not limited by materials, and reasonable texture diameter
should be less than 300 pum. It provides a basis for processing methods of texturing sliding bearing of roller bit. Femtosecond

laser technology has a good application prospect in the field of roller bit bearing in terms of texture processing dimension,

s HE: 2017-05-19; 1&iTH#EA: 2017-07-07

Received: 2017-05-19; Revised: 2017-07-07

BEEWmB: BFaAMAFELMA (51505397)

Fund: Supported by the National Natural Science Foundation of China (51505397)

EZ RN AE (1976—), &, ##K, T2AFHAEGERBET @OFL,

Biography: HE Xia (1976—), Female, Associate professor, Research focus: lubrication and wear reduction of oil and gas equipment.



Fa1E FH3IW

AR5 ZF Sk R R T 2K = Foin 107 B3 He oA 29 -

processing object and machining accuracy, and precision carving technology can be used only when the texture size is large.

KEY WORDS: roller bit bearing; surface texture; precision carving; nanosecond laser; femtosecond laser
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Fig.1 Sketch of cutting tool: (a) physical picture of cutt
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Fig.2 Three feeding path diagrams of precision carving: (a) raster mode, (b) spiral mode, (c)rotary cut mode
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Fig.3 Processing platform sketch of femtosecond laser
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Fig.5 Diameter measurements of precision carved texture
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Fig.7 Bottom morphology formed in different path mode: (a) ras-

ter mode, (b) spiral mode, (c)rotary cut mode

[F3E 717 O e S . WL 7 AT LR, 24U
[MI7E 4 RS BRI 3 5 7 71 5 20 0% o R P 7107 =K
T AT 32 B S ERIE A0 2 <t iR, AR A T 07 ) 4%
S 77 AN A o SR SR EE 71 77 AR A B
25 ) 3450 43 A AR BE LRI RIS, SR S v [l S
G3SCHLE W o SR ATV RE 0 7 S0 A% 21 ) 2R ISR
HHA AN K HMEZN IR, KI5 1207200
FE T EEARAAXT N . AN 8 Fras, M TR 2R SE R B
F/NT 400 pm B, ZURY I R AR g 4 3B U1 B3 A4 Rk i
JE RO RS DX, Y SC e A R AT, R Y v
A 10~15 um,

\\ N\,
W

#,

Ko 2o

Fig.6 Diagram of deviation analysis
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Fig.8 3D morphology of precision carving texture
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Fig.9 3D morphology of nanosecond laser texture of different diameter: (a) D=100 pum, (b) D=200 pum, (c) D=300 pm, (d) D=400
um, (e) D=500 pm, (f) D=600 pm, (g)D=700 pm
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Fig.10 Profile of nanosecond laser texture
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Fig.11 SEM images of nanosecond laser texture
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Fig.12 SEM images of femtosecond laser texture
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Fig.13 3D morphology of femtosecond laser texture
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