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Multi-contour Adaptive Slicing Algorithm for Sand Mold Additive

Manufacturing
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Abstract:In order to further achieve high efficiency and high precision forming of sand 3D printing, the study
investigates on normal vector and unitisation preprocessing of sand stereolithography (STL) model, extract
the internal contour of multi-contour sand model of complex structure, and put forward the adaptive layering
thickness criterion of the unit normal vector | Z | maximum of triangular faceted slice in each layer of sand 3D
printing, so as to achieve the high-precision layering of the STL model taking into account of different
curvature profiles in both the printing direction and the horizontal direction. Finally, based on the MATLAB
development platform, we write a multi-profile adaptive test program for sand model, and carry out the
slicing test on the complex pump casing sand/core STL model. The experimental results show that the
adaptive slicing algorithm can significantly improve the forming accuracy of the sand printing and forming
efficiency at the same time. The study has great theoretical value and engineering significance for sand 3D
printing.
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(b) Surface curvature of
pump casing

(a) CAD médel of
pump casing casting

(c) CAD model of
pump casing sand core

(d) Overall schematic diagram of
pump casing sand typet
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Fig.1 CAD model of casting and sand mold/core
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Fig.2 Flowchart of the multi-contour adaptive slicing algorithm
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(b) Pump casing sand core STL model
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(b) Internal profile of the pump casing
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Fig.5 Extraction of the inner and outer contours of the sand

mold on the pump casing
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(a) Schematic diagram of layered steps

(b) Schematic diagram of the intersection of the tangent plane
and the triangular plane sheet
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(b) Topological proximal triangular face sheet ring
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(c) 342nd layer slicing process
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(d) Slicing process of the last cutting plane
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Fig.8 Adaptive layering process of pump casing sand model at different cutting planes
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(c) Specimen A area 2 surface roughness measurement diagram  (d) Specimen B area 2 surface roughness measurement diagram
K9 RFcub S ENRE A

Fig.9 Pump casing sand core printout
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(c) A specimen area 2 surface roughness measurement diagram (d) B specimen area 2 surface roughness measurement diagram
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Fig.10 Isothickness layered and adaptive hierarchical slide plots
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Algorithm 1: Inner and outer contour splitting algo-
rithm
function  Indn90=ExtractTriangle1(nIndn90, points,
ConnectivityList, zs, color)
Indn90=[];
for i=1:length(nIndn90)
pl=points(ConnectivityList(nIndn90(i), 1), :);
p2=points(ConnectivityList(nIndn90(i), 2), :);
p3=points(ConnectivityList(nIndn90(i), 3), :);
pp=I[pL; p2; p3J;
zmin=min(pp(:, 3));
zmax=max(pp(:, 3));
if (zmin<"=zs &.&. zs<_=zmax)
Indn90=[Indn90;nIndn90(1)];
else
gajrgjkankas=1;
end
end
Algorithm 2: Inner and outer contour extraction algo-
rithm:
function [P, C]=ExtractTriangle(nind, points, Connec-
tivityList)
changeind=[];
P=[];
c=I[}
for i=1:length(nind)

changeind=changeInd(changeind, nind(i), Con-

nectivityList);

e=[J;

for col=1:3
ind1=ConnectivityList(nind(i), col);
ind=find(ind1===changeind(:, 1), 1);
if ~isempty(ind)

c=[c changeind(ind, 2)J;

end

end

C=[Cscl;

end

if ~isempty(nind)

P=points(changeind(:, 1), :);
end
endfunction  changeind=changelnd(changeind, row,
ConnectivityList)

for col=1:3

ind1=ConnectivityList(row, col);
if isempty(changeind)
changeind= [changeind; [ind1 size(changeind,
D11}
else
ind=find(ind1==changeind(:, 1), 1);
if isempty(ind)
changeind= [changeind; [ind]1  size

(changeind, 1)+ 1]];

end
end
end
end
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