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Steady and Low Consuming Supporting for Fused Deposition Modeling

WEI Xiao-Ran? GENG Guo-Hua! ZHANG Yu-He!

Abstract Fused deposition modeling (FDM) is the process of 3D printing objects from melted plastic filament. The hot
plastic exits from the nozzle and fuses with the part just below, adding a layer of material to the object being formed.
Since the filament can only be deposited on top of an existing surface, overhangs require a disposable support structure to
be printed. In order to improve the stability of the support structure and reduce its consumption, a sparse tree support
structure generation algorithm is presented. Different from the tradition algorithm, the region needs to be supported
for each filament is calculated and the support structure fits the FDM better. The support structure is divided into
three categories, and the multi-objective programming problem is decomposed. Experimental results show that supports

generated by this algorithm consume less time and materials and are more stable.
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Element 34 x 70 x 29 15.34 70 291 12 45 4.75 14 51 2.15 19
Umbrela 50 x 50 x 49 8.72 70 1.48 8 42 2 9 45 0.78 8

HRERIFTEN IS (0], We NS gE M E R, Ty h 555 Makerware 537 7EFT EVR (0] 7 A VLR
R A R EEIZ AT ). T Meshmixer 87% T Meshmixer 597, 5 Makerware $Sy5AHIE, iX &
FTEN LRI A 28 (Il 12 FioR), # Meshmixer T A SCRLL BAR SC P S5 RS N, (H 2 53k 78

FEIN KA ) Replicator2X 3T ENHLERAETRSL B4R F38cAT W] s /b,

AT . A SCHR B S R T e R = IS i
ASCFPAL S GHIFER TT AT Meshmixer e, 55 = H ST 5L B 56 TH S50 — AN ER
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42%:

F {4

TR 2 B X AR AT X3, 2 JE R A AT
DX 3k R AT S PR AR RO B S N BT S P A
PeAbIs FR M. AHAT X S 2 5 i Sk Is AR
(PIOCEER 2. e M BERCR, v DALE SRR AZ X 35
B BEAT BRI, W AE N, AR AH A8 X 38 4 22 45
S5 R B /NG 30 [ AH AT DX 38, 22 DX 3 0 22 B
KT N B3k N A7 M 22 ANFEHAD X sk 8 0%
DR AR S SIS E R B 4, IEHGE Y EE S,
AR EE 4TI A) 5 Meshmixer £73% . Makerware
SEAHIE .

5 Makerware Sy55f L, A SCSZ P GE R
R, JFHRH THETE S5 1, 1A MR ORI 2
5 Meshmixer B{R g5 EG, ASSCEERR e P B0 4
X JE T AL IS T S s HA 2
T RRA RS, AN S I Kb A s Sl T e
YR, 5 AN SRR ) S AR SCELAT
BRI 12 (d) A F A IS 2 R 4.

4 it

ALY T i 22 DU IS Hh 1K) SCHE Al
JRTT 5, T80 o3 BT 22 ORI 3 o 1 4 o 22 49 3
R, R SCEEIX AT 70 2R, MR RS IR s vt
RS (R S HE S A0 R S, P S LA v SR Y
THAE G B R AR doe /N SCAR S5, AEQRIIE T 4T B
J I R RN YT 4 T AT ETRERS.

FER G SCAR AR I, B T R SCP AR AT oAtk
W EHLIE, G 1) AL PRI A 2k
RS B 1R S 4%, AR 7 SRAR e SCHE S5 H P R
2) SCHELTH LRI Sy SRR 52 451, A b 1k
RIS HE L.
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