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Analysis of approximate round crater in multi-head laser texturing
technology with polygon scanning

ZHOU Le ,CHEN Pei-feng , WANG Ying
(College of Optoelectronic Science and Engineering, Huazhong University of Science & Technology , Wuhan 430074, China)

Abstract: In order to obtain round texturing craters to improve the uniformity and mechanical properties of the steel sheets
with elliptical texturing craters produced by traditional single-head laser texturing technology, a multi-heads laser texturing
equipment using rotating polygon as scanning beam splitter and modulator is proposed. Under a certain defocusing condition, the
focusing point will move along the roll surface in phase with the rotating speed of the cold roll, so that an approximate round crater
with a minimal elliptical ratio ( ratio of long axis to short axis) of 1.0010957:1 can be obtained in theory. Some experiments were

conducted. The experiment results conform to those calculation ones. By controlling defocusing and other texturing parameters,

December,2009

different elliptical ratio can be designed guiding the application of multi-head laser texturing technique.
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Fig. 1 Sketch of multi-head laser texturing equipment
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Fig.2  Sketch of polygon scanning beam splitting and modulating system
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Fig.3 Sketch of single-head chopper modulating CO, laser texturing
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Fig.4 Typical elliptical craters by chapper modulating CO, laser texturing
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Fig. 5 Elliptical ratio of texturing crater changes versus rotating speed of the

roll
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Fig. 6 Sketch of synchronization between focusing point scanning and rota-

tion of roll surface
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Fig. 7 Sketch of thin lens equivalence of optical path, M;—collimating

lens; M;—focusing lens
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Fig. 9 In the process of synchronization, S, , S, resulting from difference be-

tween v; and v,
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Fig. 10 v, varying with different value of I, without considering the influ-

ence of sec function

Fig. 11 Photographs of texturing craters produced by mulli-}l@hser tex-
turing technology
a—when [, = Omm, microscopic photograph of texturing crater
(100 )
b—when I, = 0. 58mm, microscopic pholograph of texturing crater
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Fig. 12 Elliptical ratio’s varying with different /, without considering the in-

fluence of sec function
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