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ABSTRACT: In view of the problems that the traditional integral 3D printing slicing algorithm does not have reasonable layer
thickness for the hole feature model slicing, and it is difficult to balance the molding accuracy and molding efficiency, the work
aims to improve the forming accuracy and molding efficiency of the hole feature model 3D printing by improving the slicing
algorithm. The upper and lower horizontal surface areas of the model were determined. The triangular patch in this area was re-
moved. The hole feature triangular patch and other parts were kept in a non-adjacent state. Then the triangular surface contained
in the model hole feature was separated through the established triangular patch topology. And finally the model hole features
and other parts were adaptively sliced according to the layer thickness criterion of the normal vector of the triangular patch that
intersected the current layer and the minimum angle of axis z. The slicing paths of each part of the model were integrated to

form a complete model 3D printer execution code. Through the slicing simulation of the example model and the actual printing
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results, for the nut model and thumb wheel model used in the experiment, the model forming accuracy was improved by 20.18%

and 62.68%, and the printing time was reduced by 34 min and 11 min, respectively, compared with the triangular patch normal

vector adaptive slicing algorithm. For the pore feature model, the strategy of separating the pore features of the model and adap-

tive slicing separately can improve the model forming accuracy and reduce the model molding time.

KEY WORDS: 3D printing; pore feature model; feature segmentation; adaptive slicing; forming accuracy; molding efficiency
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Fig.1 Example model in STL format: a) nut model; b) thumb wheel model
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Fig.2 Schematic diagram of the step effect of the STL model:
a) large thickness slicing; b) small thickness slicing
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Fig.3 Schematic diagram of sliced geometric errors
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Fig.4 Hole feature separation
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Fig.5 Normal vector angle vs. layer thickness
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Fig.6 Adaptive slicing simulation for all parts of the model:
a) simulation of the outer layering of the nut;
b) simulation of the internal layering of the nut
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Fig.7 Slicing algorithm process in this paper

R (2) HEHZE dyert « diayen » %’J&ﬁﬂ“%: 12
[RGB EREEE N, &/ TR/ANZEE, N
—EREmHNE— Fﬁmmiim,ﬁﬁ?FﬁFr,
MT—ZZEEN E—BRERNE dya G1EZFEEH
W, W —RREEA E—2EE L dayen 3 diayers
4) PR 4. FIBCYHTR REB KT Zna. A50)2
T ER T Zmax WM R GE R, TR WER 53 53 2 50 i 42 4
B, R DI 3,

3 SERLIKLIEHEFTED

5 EEHL

ARSCAR Y 2 A 7R B RL Y) 3 Fh o J2 5840 J 2 AR
AR AN 8 Fim o3 For 2L 43 e S R A 2 A
SCHR[O T $ = 1T R 2% 1m) 12 1 3 B 432 B B AR S
Rty 28k, Hp RS ERRARWZEN
OhmmMm87U§ﬂ SCHR[O]SEEE T # 4k =0 H

N2, ARy E RSB T FLIA N AMERAE Bl
ﬁﬁﬁﬁo

3.2 RREUSLAKITED
N T S UEAR S 2 R S BR AT ENRUCR R R AT

3.1

A BRSO R R W 2 AR IR 53 DL SR Sy
JEFE SCERIOVIT 4 = A T ik ) i [ 3 V40 2 B
R 2R ST 0 J2 8 v i Y G-code S A 5216 % FDM
FTERHL 58 LA 15, FTENREM i PLA Z#1,
HWFREE W E R 30%,2 /s BIAEHL 3 Fl 4 250 11
SEPRFTENEMG NG 9 FiR o X FHERRARR | 45245
JZ SEAARFT BRI PR A SR S R R U, SCRR[9] 4%
J2 B R AR SC 3 2 B A5 10 P ) 2 B R B0
X PR R AR Y, S5 JEL 4y 2 A VA AR TR A1 1Y) VR AR AR
TERE N HRE , SCHR 91493 )2 3 FIUAR SC 4y |2 3 7R 1 A
A1 VR A Y 55 R 3 0
FENBIRERIAT N R v, G058 T 7 BS54
EREATENRERT, IR (3) A THAIZE A H
BIET B ES m B, Nk 2 R, ATLLE
MY IR IE R 0.02 mm B, B P B
U, FTENFERT K ; M4 2R N 0.3 mm B, AUJE
iR 22, FTENRERT e/l o SCHR[9] F i R 4 )2 B
A SCR T B B A E N B st ] 389 4h 2 )R 4y IR 5
Perp 2 R ERE 2 1), {H )R S SR (9] A 3 4T )2 B
DAL, ARSCOT 2L R B Sy T T 20.18%F1
62.68%, FTENFERT 43469 T 34 min A1 11 min,



222 wmo®m R K T O’ 2023 % 12 A

15 15+ 15+
10+ § 10
\g [ - i | i
or - of 0r
75 C 1 1 1 1 1 75 C 1 1 1 1 1 _5 C 1 1 1 1 1
160 155 150 145 14 160 155 150 145 14 160 155 150 145 14
x/mm x/mm x/mm
a IRRBTARIAE R b IEREEIAR SCER[9]5 2 ¢ ERARARIA ST E

35+ 35r 3541
30 301 30+
25+ 25T 25+
§ 20 E 201 E 20+
£ 15F £ 157 | 15r
No10r Noaor 10+
5r 5r S5r
0r or or
-5r =5r =5r

710_I 1 1 1 1 1 1 710_I 1 1 1 1 1 1 710_I 1 1 1 1 1 1

180 170 160 150 140 130 120 180 170 160 150 140 130 120 180 170 160 150 140 130 120
x/mm x/mm x/mm
d BIRRERIE R ¢ BTSR[] 2 f IR A

K8 3 Fhor)2 L Z BN L
Fig.8 Slicing simulation comparison of 3 slicing algorithms: a) uniform slicing of the nut model; b) nut model literature [9] slic-
ing; c) the nut model sliced in this article; d) uniform slicing of the thumb wheel model; e) thumb wheel model literature [9]
slicing; f) the thumb wheel model sliced in this article
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Fig.9 Comparison of 3 slicing algorithms for physical printing: a) uniform slicing of the nut model; b) nut model
literature [9] slicing; c¢) the nut model sliced in this article; d) uniform slicing of the thumb wheel model;
e) thumb wheel model literature [9] slicing; f) the thumb wheel model sliced in this article
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Tab.2 Actually printed data of 3 slicing algorithms

Number of trian-

Model gular patches Slicing approach Layer thickness/mm  Average step height/mm  Build time/min
Uniform 0.02 0.007 6 260
Slicin ) 114 1
Nut model 6266 . g . 0.3 0 0 8
Literature[9] algorithm 0.02-0.3 0.021 8 95
My algorithm 0.02-0.3 0.017 4 61
0.02 0.0118 637
Thumb Uniform Slicing
0.3 0.175 8 15
wheel 10 082 . .
model Literature[9] algorithm 0.02-0.3 0.040 2 64

My algorithm 0.02-0.3 0.0150 53
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