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Irregular Mill Roll Fiber Laser Texturing Method Based on Random
Frequency and Random Power
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Technology, Wuhan, Hubei 430074, China

Abstract The mill roll laser texturing is the newest mill roll texturing method which has broad application
prospects. As the limit of processing method, the distribution of the craters on the surface of the mill roll is
anisotropy and periodicity, which makes the surface of the texturing cold-roll steel not satisfy the needs. A fiber
laser control method is proprsed to produce random frequency and power lasers. This method can control the fiber
laser device output particular wave form laser by the pulse width modulation signal which is calculated by a pseudo—
random algorithm. The surface of the mill roll produced by this method is isotropic and irregular which can reach
the quality requirements. In addition, it can also improve production efficiency. The laser texturing equipment based
on this method is applied in practice and makes well effect.
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Fig.1 Test of algorithm time efficiency
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| calculate two random numbers |

| calculate random duty cycle and frequency |

| produce PWM with random duty cycle and frquency| N

| process PWM to control fiber laser |

| produce laser with random frequency and power |

| get a texturing point with random size and position |

<isprocessing end?

Y ¥

‘ surface of the mill roll is isotropic and irregular ‘

end
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Fig.2 Flowchart of texturing random control method
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Fig.3 Software simulation result of the random algorithm. (a) Fixed frequency and fixed power; (b) fixed frequency and random power;

’

(c) random frequency and fixed power; (d) and (e) random frequency and random power
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Fig.4 Experiment equipment. (a) Actual processing; (b) platform motion system; (c) laser controller ZST-1
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Fig.5 Result of comparative experiments of actual mill roll texturing effect. (a) Result of Siemens system 260X;

(b) result of our system 260X; (c) result of Siemens system 60X; (d) result of our system 60X;
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Fig.6 Result of texturing points super position and mutual interference. (a) Zoom in 60X; (b) zoom in 260X
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Table 1 Regular and irregular texturing contrast experiment about surface roughness and texturing point density

Regular texturing Irregular texturing
Surface Texturing point Surface Texturing point
Base frequency /kHz
roughness /pm density /(dot/mm?) roughness /pum density /(dot/mm?)
10 1.41 3x3 1.37~1.75 3x3
15 1.87 4x4 1.71~2.034 4x4
25 3.39 5%5 2.96~3.585 5%5
35 4.5 6X6 4.67~5.126 6X6
50 5.62 TX7 5.41~5.897 X7
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Fig.7 Result of irregular texturing cold-roll steel. (a) Zoom in 60X; (b) Zoom in 260X
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Fig.8 Result of regular texturing cold-roll steel
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