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An Adaptive Slicing Algorithm for 3D Printing Using

Facet Normal Vector to Preserve Model Features
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Abstract: An adaptive slicing algorithm based on the normal vector of triangular facet in the STL
file is proposed to solve the problem that traditional adaptive slicing algorithms are complicated to
calculate and cannot effectively retain the model features. The algprithm can reduce the step
effect, and recognize and preserve the model features. Firstly, the component of the facet normal
vector in the delamination direction is calculated, and the larger component is identified as the
place where the inclination angle of the model surface is small. Then a small layer thickness is
used in this place to reduce the step effect. A method to recognize model features is proposed,
and the normal vector of the facet is used to calculate the dihedral angle between the facets and

the complexity index of the vertices, so as to identify the sharp edge and complex point features
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of the model surface. A smaller layer thickness is used near the features to retain the model

features, while larger layer thicknesses are used elsewhere to reduce printing time. Finally,

missing triangular facets are detected and the layered thickness is corrected to prevent the loss of

model features. Experimental results show that for a dumbbell model, the proposed algorithm

can identify the non-local highest or lowest feature points, which cann’t be identified by the

traditional algorithm; and for chinchilla model and cone model, the proposed algorithm can

identify all model features, and the layer thickness can be adjusted according to the complexity of

the model features. On the premise that the tip height is 0. 400 mm and 0. 355 mm respectively,

the number of layers reduces by 2.5% and 1.2% respectively, compared with the traditional

algorithm.

Keywords: adaptive slicing; triangular facet normal vector; model feature; STL model;
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solid filename stl UINTS[80] - Header
facet normal x y z UINT32 - Number of triangles
outer loop //foreach triangle
vertex x y z REAL32[3] ~  Normal vector
vertex x y z REAL32([3] - Vertexl
vertex x y z REAL32[3] - Vertex2
endloop REAL32([3] - Vertex3
efndfacet UINT16 - Attribute byte count
: End
endsolid filename stl
(a) ASCII (b) ikl
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Fig. 1 Two forms of STL file
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Fig. 2 Structure diagram of point table and surface table
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Fig. 4 Schematic diagram of the position relationship between

triangular facet and layered plane
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Fig. 5 Schematic diagram of model features
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Fig. 7 Schematic diagram of vertex normal vector
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Fig. 8 Flow chart of adaptive slicing algorithm in this paper
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Table 1 Comparison of slicing results of chinchilla model

o =T ik JEE/mm RuEE/mm )25
R 2 0.8 0.798 106
KR 2 0.4 0. 399 211

B AE N R 0.4~0.8 0. 400 153
2 JE BRI RR AR 1Y
0.4~0.8 0. 400 158
EREANA =
VNS 0.4~0.8 0. 400 154

F2 AEREA SRR

Table 2 Comparison of slicing results of cone model

DR ERE/mm  RuEEE/mm )R
ERENE 0.8 0.711 117
ERENZE 0.4 0. 356 234

8 {iE N4y R 0.35~0.8 0. 356 157
2 A R AR AT il } 3
0.35~0.8 0. 355 171
EREA N =
ATk 0.35~0.8 0. 355 169
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Table 3 Comparison of slicing results of dumbbell model

SET ik JZIE/mm  REGEE/mm 43R
HRBSZ 0.7 0.697 114
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Fig. 9 Slicing effect picture of chinchilla model
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