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Abstract ; In view of faults of the current 3D printing technology such as the long processing time and low
production efficiency, a path optimization algorithm of 3D printing based on fused deposition modeling
was developed. Because the slice contour of some printing parts was comprised of many closed curves,
the starting point of each closed curve was determined by the nearest neighbor method and the 3D printing
contour path planning was transformed into the trareling salesman problem. A contour path planning
algorithm based on ant colony algorithm was developed in order to plan printing sequence of the contour
paths reasonably. Parallel scanning method was adopted for filling the slice cross-section. Influence on
printing efficiency and quality for different scanning angles was analyzed and optimal scanning angle was
selected. The scanning area was divided into different areas and a region merging algorithm based on
four-point method was developed. The printing sequence of the different areas was optimized by the
nearest neighbor algorithm, which improved the scanning efficiency and molding quality. The experiment
of printing parts was done by means of the path optimization algorithm. Compared with the traditional
parallel scanning method, single layer contour path scanning lengths of the three parts were decreased by
19.5% , 12.5% and 10. 7% , the printing time was decreased by 12. 6% , 11.6% and 8.9% and the
dimensional accuracy and surface quality were improved. The result showed that the path optimization
algorithm was robust and effective and its efficiency was high.
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Fig.1 Skeleton map of part cross-section
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Fig.2 Steps of solving optimal solution of closed loops

printing order based on ant colony algorithm
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Tab.1 Comparison between two methods about

printing time and contour length
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AR5 164.5 160. 90

BEXE 3D T BN A RSH R BE A 0, R AR AR Y
BEAR LA B 5 GL R zigzag 35 HEAT HORR, X 2 7
JPEATED B 1 B 7s 245 i ROSE AT 04, an sk 2
MRo

®2 RIBELE

Tab.2 Dimension accuracy comparison mm

RN WA ASCEEWEHE  zigzag Y00 hHE
33 100 99.752 99. 614
B 50 49. 856 49.725
JE g 20 20. 141 20.221

BEXE 3D AT B 1% 2 i o OO, R AR SCER Y
BEAR LA L 5 R G zigzag 35 JEAT HO AL, Xt 2 7
JIEFTENEAE (I 1B 12 [ 1S ) b 3 v A i Y
FETRDRS BE AT I, R 25 R A3k 3 R

H12¢ 2 0] LA 3 AR SCOT AT BN I 1 & 4F
K0 R w2243 5 4 0. 248 0. 144 0. 141 mm , 3%
RGEH) zigzag PEITENEL L 2R T8 8 19 R i 22
7392 0. 386 ,0. 275 0. 221 mm , A] UL A SCT5 54T
B A4 F RO A T 8 T

o K30 LA 1% 14 8 1) zigrag 35 4T ED 9 %
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Tab.3 Surface roughness comparison pm
RS A AR R T7 12 R, R,

zigzag 18. 654 245. 832
B 1AM ERE

A7k 14.878 208. 213

zigzag 10. 721 124.375
P L

A7k 6.756 95. 568

zigzag ¥ 18.032 238.814
B 12 2 FRE

A7 13.941 204. 649

zigzag 1 10. 986 113. 420
Pl 12 Z2 A

AR5 6.534 92.252

zigzag 1% 19. 581 252. 144
Bl 15 F 4 E Ak

A7 i 14.987 210. 396

zigzag 15 11.208 128.716
Pl 15 Z 3

A7 B 6. 824 98. 829

Pt b TRLBE I R, 6 18 ~20 wm 2 i, 48 6 i
BIJE R, 235 ~ 250 wm; U T HLEE R, J 10 ~
12 wm, B K 55 1 R AE 110 ~ 130 pm Z [, $%
A0 I VAT B PR 9 5 T RLBS I R, 7E13 ~
15 pm 2 [s] 5 B 45 75 B Ry 200 ~ 211 s ] i
BURERE R 16 6.5 ~7.0 wm [, 5 BE B K 1% R 1E
90 ~ 100 ym Z[i] . F1ILTT UL , 5% AR SCHRE 1 6 7
0K 2 A B W A, 4T B ) 6 O A
B 3%

TTER B, i 2t % RT3 R 3% o RLRE 122 52 A (]
A DRI, AR SR I 45k 8y IR 2 1 3 i MRS € e A
T g AT ED S PF T AT B B A Iy, A ELATT
T2 T (FUR SR AR SCHR A e A2 ML 3 A
e GEAIE AR EL AR SOOI A8 RO R L A0 FT B Joi 32t 119
PETT 2 d iy By WL

5 it

(1) SR IO S0 0 s mil U R X 3D 4T B4R
HE AR BT ED e 50 A5 AR Ak, oK B A F8 R T B i
7, LA R AT BN ROR

() LEAATENRCR AN T 1w i i 45 N K, i
B MR B R T — B 3 T U AT
XA IR 50, R I 30 95 6 4 9 X0 4T BRIk
o HEAT Ak, DT B3 s il O R 5K 3D 4T B 58 AL
BT

(3) LI 25 R AR UL 5L 5 zigrag 1
P A, 3 412 1 B0 2 1) 0 JB0 I A% A 3 o i 4 i T
19.5% 12.5% 10.7% , 4T EP B A1 45 %6 T 12. 6% .
11.6% .8.9% ,4& = 7 4T ED R , REE T 3 A 2
AT 3D FTED, JoB i FAR T 7= A o AN, AR ORIk
5165511 zigzag A0 L4, 4T EDZ 4 09 RF A B
FM R AR — SR . LI RIE TIZE AR
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