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Abstract

increase the production efficiency to meet the industrial need and produce cold roll steel sheet with controllable

Multi-heads laser texturing (LT) technology using polygon scanning beam modulation is proposed to

surface topography. Optical design, system principle and the practice are introduced. The results indicate that
single-head pulse repetition frequency of 30 kHz and crater density of 7 X 7 dots per square millimeter can be
obtained, with pulse width ranging from 0.03 ms to 1 ms. For roll with length of 1800 mm and diameter of
600 mm, when textured in 6 X 6 dots per square millimeter, the texturing efficiency can reach 35 min per roll,
enough to meet the industrial requirement. Meanwhile, round texturing craters are obtained, which improves the

uniformity of the steel sheet and its mechanical properties effectively. Double-heads laser texturing equipment based
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on this technology is already in practice and the results are satisfying.
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Fig. 1 Sketch of polygon scanning beam splitting and

modulating system
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Fig. 2 Sketch of multi-heads laser texturing equipment
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Fig. 3 Textured roll and texturing craters
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Table 1 Texturing efficiency of double-heads laser texturing

Texturing crater A, /mm Texturing Rotating speed of Single-head pulse Rotating speed of
density /(dots/mm?) time /min the roll /(r/min) frequency /Hz polygon /(r/min)
3X3 0.4 15 150 11781 9817
4X4 0. 283 22 150 16652 13876
5X5 0.2125 28 150 22176 18480
6 X6 0.17 35 150 27720 23100
7X7 0. 145 41 150 32499 27083
* 2 ZAEOCBARARSHILE
Table 2 Parameters comparison between three laser texturing techniques
Texturing technology Single-head pulse 'l.“exturin.g .Pulse Tefxturing crater Sh.ape of
frequency /kHz time /min  width /ps density /(dots/mm®) texturing crater
YAG laser 10 60~120 0.1~7 3X3~5X5 Round
Single-head CO, laser using chopper
beam modulation 24 40~85 42~1000 3X3~5X5 Elliptical
Multi-heads CO, laser using polygon
scanning beam modulation 30 20~45 33~1000 3X3~TX7 Round
‘B L.y R A Sk WL S B B Al ok B BACR JE AR B AT X
- A5 25 B — P

K4 BB RO

Fig. 4 Effect of texturing at production site
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Fig. 5 Radius of focusing point versus roll length
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Fig. 8 Microscopic photograph of textured roll sample
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