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Abstract Metal additive manufacturing has been successfully applied in aviation, aerospace, mold, medical and
other fields due to its characteristics such as rapid, mold-free, and free-form complex structure. As the complexity
and volume of manufactured parts continue to increase, the amount of data in 3D models is increasing, and the time
required for data processing has increased significantly, especially the steep increase in path planning, which has
become the main bottleneck restricting the application of this technology. This problem needs to be solved urgently.
In order to reduce the time required for path planning, based on the basic fact that the contours between two
consecutive layers of additive manufacturing are similar, here the two-dimensional contours obtained by the slices of
the three-dimensional model are divided into groups according to characteristics, and an innovative inter-layer
information inheritance algorithm is proposed. Using the calculated filling path information of the previous layer, the
filling path of the current layer can be quickly calculated. This algorithm does not need to calculate the intersections

of each scan line and many contour loops of the current layer, which greatly reduces the calculation amount of path
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filling and speeds up the filling. The experimental results have proved that the overall calculation efficiency of the

proposed algorithm is significantly higher than that of the traditional path filling algorithm, especially for the models

with a constant cross-section or continuous cross-section, and the acceleration effect of the proposed algorithm is

more excellent.
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class SliceLayer

{
int sliceZ;
int printZ;
vector<LayerPart>parts;
Polygons result;

}
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Fig. 2 Definition of Layer
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class SliceLayerPart

{

Polygons outline;
vector<Polygons> insets;
Polygons skinOutline;

b5
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Fig. 3 Definition of LayerPart

struct IntPoint {
cInt X;
clntY;

}

vector< IntPoint > Path;
vector< Path > Polygons;
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Fig. 4 Definition of Polygons
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Definition
1. diff=compute_diff(outline_pre, outline);
2. If flag=0
. generateLinelnfill(outline);
return;
Repeat i++
. outline pre[i];
. outline[i];
j=0
9. Repeat j++
10.If flag=1
11.result = compute(result_pre, diff);
12.scanlineidx0=Scanldx(poly[j],line_distance) + 1;
13.scanlineidx1=Scanldx(poly[j], line_distance);
14.gap = scanlineidx1- scanlineidx0;

N v AW

15.scanlineidx0_2=Scanldx(poly[j], line _ distance) + 1

16.scanlineidx1 2=Scanldx(poly[j].line_distance);
17.gap_2 = scanlineidx1 2- scanlineidx0 2;
18.If flag=2

19.result_temp = result pre[gap 2-gap];
20.result = compute(result_temp, diff);

21.If flag=3

22.result = compute(result_pre, diff);
23.k=0;

24 Repeat k ++

25.result+= (temp_point, diff);

26.until k >gap-gap2;

27.until j>poly.size()

28.until i>polygon.size()

29.End Algorithm 1
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Fig. 12 Filling algorithm based on information inheritance between layers
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Table 1 Time-consumption comparison of different filling algorithms for different models

Time-consumption of Time-consumption of

Model Size /(mm>Xmm) ) ) Acceleration ratio
algorithm 1 /s algorithm 2 /s
Cube 300X 300 60. 061 24.092 2.49
Trapezoidal platform 450X 450 90.092 56. 948 1.58
Handstand trapezoid platform 450X 450 91. 060 59.323 1.53
Curved cube 133X100 22.807 14. 802 1.54
Box 300X 300 79.716 36. 558 2.18
Test model 200X 100 25.576 15.470 1.65
Vase 145X 145 91.593 90. 108 1.02
Sculpture 143X143 73.962 70. 44 1.05
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