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Study on 3-D carving ray algorithm for laser ablation of solid material

SANG Yu-lei, LIU Xiao-dong, LIU Liu, HUANG Zhong-kun
(National Engineering Research Center for Laser Processing, Huazhong University of Science and Technology , Wuhan 430074,

China)

Abstract: In order to carve 3-D deep images on hard material, after analyzing the relationship of 3-D image space shading,

a new algorithm was put forward for carving real 3-D images on solid material by means of laser ablation. At first, the 3-D image

was mapped to a big space box based on the box algorithm. Then complete envelope points of STL( stereo lithography, a 3-D

model file format) can be obtained with rays parallel to the z-axis intersecting the STL triangular facets. At the same time, by

normalizing the points to the small space boxes and marking the corresponding small shaded space boxes, the data for carving

solid material were obtained. The algorithm was used in a 3-D laser carving system to deal with a STL in 268mm x 422mm x

253mm including 130000 facets, it took 2s ~5s. The results show that the algorithm is practical and efficient.
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Fig. 1 Box-structure
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Fig. 2 Process of rays intersecting the STL facets

Fig 3 Envelope points of STL
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Fig. 4 Position relation between rays and triangular faces
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Fig. 5 Track along the triangles
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Fig. 7 Rays generation on the triangular faces projection domain
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Fig. 8 Cuboid box and grid
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Fig. 9 Yellow crane tower carved on black aluminum

Fig. 11 Mickey mouse carved on aluminum
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Fig. 8 Comparison of indentation morphologies

a—indentation morphology withont ball b—indentation morphology of ball
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