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Study of a change of Surface roughness of sphere by adjustment of

extrusion at fused deposition
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ABSTRACT

Fused deposition modelling(FDM) is a rapid prototyping(RP) process that fabricates part
layer by layer by deposition of molten thermoplastic material extrude from a nozzle. RP
system has many benefit. One of the benefit would be the ability to experiment with physical
objects of any complexity in a relatively short period of time. But it has a matter of surface
roughness and geometric accuracy.

We research into a change of Surface roughness making the sphere by adjustment of
extrusion in FDM.

Key Word: FDM(-2 333 & #), Rapid prototyping(§ %% %), Surface roughness(X % # 2 7])

el FAE LA EG o] ooz d¥

7 ey
1. M8 . HEY E5% Fol o3 dddxze] £

g gk, oleig Zald wistd AF 7HA

gragde #42983F ojeln, O QEAECl s dwAeiAlL Al

o] BAL ATL wZolA BASE £89 o 71 o)& Mukesh K. Agrwala & FDM FIX &
AR AAE & vz AEFa AAEL A ek AFES] BE I ulRels LAlsts 24
asich? oleld FAHL 34Y CAD XLR2PE A vy Ay, W35 2 sE
o)g3te] wAwS 3 F Af sxmugolg o o /hEstel T RPEA el gAHEE R B
&ated FOM gl AFale] 3abd FAE AR d AEgE vla Hrietsdch P R Ippolito ¥
& 3D SystemsAtoll A #Qbgh el wWAelaE

goh, aseg siEe AAFEe] Azl
A (,qa ;} 1o ZaamE AaEe] u  AHEEE RP7IES] A5 YUES HRe Abakg
g sbsap DTG

Bo A A 2 Ao FIMAAE o) &3 33 AE
H

3
oo %g_g mgsto] A Ashs wpalols) w el AES dskeh el WA wE

o

2ol 2} Z7be] Awalato] wAlate EW A4 FEAA A7 el digte] W EHE.



21 2458389 BF

dAA JE3ED JdE= RP ZledEs BFxyy
(SLA:  Stereolithgraphy). #2233 (FDM:
Fused Deposition Modeling). A& o]z A

AY(SLS: Selective Laser Sintering), 3¢
ZAdYFA(3DP: 3 Dimensional Printing). SPI
F7, Object. AE HZFHLOMFol At ™Y

Form foundation

Suy ’F' 1t Ik rm]

Fig. 1 Structure of FDM
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Fig. 2 Injection pattern of FDM
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Table 1 ABS(P400) Material Specification

Material Specification Value
Tensile Strength(psi) 5,000
Elongation(%) 50.00
Softening Point(R&BXF) 220
Specific Gravity (GMS/CM”) | 1.0
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Table 2 Result data of experiment
Slice
0.3556
Interval(mm)
Road
. 0.8170 0.4150
Width(mm)
Diameter Ra Rmax Ra Rmax
(mm) () (am} (4zm) (4m)
25 29.44 [11565| 21.74 | 99.5
30 31.15 | 122.45| 24.23 | 102.9
35 25.82 108 21.5 94 1
40 25.6 105.1 | 2312 | 97.7
45 26.54 | 110.55 22 96.8
50 25.78 | 108.7 | 21.85 | 93.25
55 26.51 | 105.9 | 18.53 | 88.9
60 2423 | 98.3 18.5 87.4
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Table 3 Result data of experiment

Slice 0.2540
Interval(mm)
Road 0.8020 0.4070

Width(mm)

Diameter Ra Rmax Ra Rmax
(mm) (i) | (m) {um) (4am)
25 27.3 | 107.5 | 24.07 | 122.7
30 28.8 1 103.7 | 25.19 | 124.4
35 256 ) 101.3 | 24.29 128
40 27.2 | 111.551 25.07 | 117.5
45 27.141108.75| 25.58 124
50 26.94 1 111.25] 251 121.9
55 26.121 103.5 | 23.64 | 113.2
60 24.63| 104.4 251 116.3
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Fig. 7 Result of adjustment angle
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