HEREAR
FOUNDRY TECHNOLOGY

Vol.43 No.12

Dec. 2022 <1073

DOI:10.16410/j.issn1000-8365.2022.2303

I HISH STL RERENT F Eixw R

SAE, Wit , RES,A H
(KX TAEXF BAZ8FR, Hk XX 430205)

B OEONT RS S R STL Bl B 8 A UI A SR AU D A SR T — AR D Bk s R E A
15 =R I 2R 28 AR AR LR HEF 3 80 1 2 K AT = A w5 T U R 5 1) b A e IR T
100 J2 N — 2 DI 20 S 50 A 802 0 R AT — 2 09 A S8 3 AR5 45 6 B 4k AR BE A e 1 R S0k i o & S 5 00 T
B AR S B [ L A5 B 8 B B SN R U B, R T 22 R A S 18 Rk AR 58 T2 I Ay 2 B ot 32 T8 P, X 8 580 T A
PEATHERE o BET QU T RF G 4S5 KA e, A 42 4% STL AEALIEAT D) v Mk . &5 3R B 2500k e i b ik ke D) i A
FPRR I AH 2 Y BT S TR, I XA 22 MG LR 9 52 A STL A58 20t AR AR 4 3 56 WU VDA A%

KGR I i STL A AL B ik s TRE LB 5800k s U0 ) 3k s AR B0 0k

hESES: TP391 XHFRIRAE A X E S :1000-8365(2022)12-1073-06

Research on the Optimal Slicing Algorithm of the STL Model in
Additive Manufacturing
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Abstract: To improve the efficiency and the success ratio of slicing STL (stereo lithography) data model in the additive
manufacturing process, this paper has presented an optimized STL model slicing algorithm. This algorithm mainly included
three parts: layering the triangular facets, removing redundant line segments, and sorting the vertices of the outline. First, all
triangular facets were layered according to the lowest point in their slicing direction to improve slicing efficiency, which
means that only the valid data of the previous layer are inherited while switching from the previous layer to the current
layer. Then, a method based on the ray casting algorithm and multiple depth-first search (DFS) to solve the problem of
contour intersection in singular cases was presented to obtain the outermost outline vertices in the complex case of
intersection points on the outline. Finally, multiple depth-first search was used to sort the outline vertices according to the
connectivity of the final line segments formed by intersection points. The test program based on the Qt development
platform can test multiple complex STL models. The results show that the algorithm can solve the singular problem of
contour intersection in the slicing process, and can also complete the slicing work well for complex STL models containing
multiple closed holes.
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Fig.1 Schematic diagram of triangular patch layering
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Fig.2 Diagram of intersection of triangular patch and cut plane
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Fig.3 Singular phenomenon of contour intersection
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Fig.4 Topology of slice with intersecting contours
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Fig.5 Topology of slice with intersecting contours using
ray-casting
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Fig.8 Images of the part slicing test
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