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The influence of surface roughness on injection interval and part angle at FDM

Man-Kyung Ha*, Jae-Uhk Jun**, Jin-Seo Chung***

{ Abstract }

Nowadays, Industrial competition power is depended on that rapidly produce the customized products. Therefor, it is
necessary to reduce period of product development. Thus, concurrent engineering that work many process at a time was
appeared and Rapid prototyping was appeared, it is method that rapidly produce the prototype. If the graphic model was
made by CAD, the prototype can be made in short term. That provide what the part was directly tested by the worker. It
provide a worker with believable data.

We study on the influence of surface roughness on injection interval and part angle at FDM.

Key Words : RP(Rapid Prototyping, 3 < 2 3), Concurrent engineering(‘%A] 3 8}), FDM(Fused Deposition Modeling, 42| ¢4 &
4} &2 ¥),, Injection interval( F-AHA)
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Fig.1 Structure of FDM system
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1) ABS(P400)

AdwrH oz ABS £ & 7Y ¥ 273%e 2dAg
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2) ABSi (P500)

ABSi#2l & ABS #29] 583 FF24 ABSe} 2
71%3 54¢ 72 glow, H7HH o8 ofojzE 4
A1 8(Izod impact strength)ell A 176 J/m (3.3 ft-lb/in)e] 7
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3) Elastomer (E20)

G7tard Eeld2d 2 1% 71AA ZEd WFAol
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4) Investment Casting Wax (ICW 06)
o] Akg] ¥ investment casting waxi= A7} o}F A 11,
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FDM o] AL e 3744 Fefjrt ALgEn, 2
37kA #Hel2 3] A ¥ (Contour type), 53 (Raster type),
& 3% (Mix type ; Contour /Ras ter)o]t}. Fig.2¢] FDMoj|
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Rester type

Contour type Mix(Contour/Rester) type

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

Material Specification Value
Tensile Strength(pst) 5,000
Elongation(%) 50.00
Softening Point(R&B)XF) 220
Specific Gravity (GMS/CM3) 1.05

Fig. 3 Picture of FDM 3000
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Fig.4 Test part modeling
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Table 2 Measurement system

Metric system R
Measuring speed Auto
Measuring range 600an

Cutoff value Ac 0.8mm
Number of sampling 5
lengths
Measurement parameter Ra, Ry
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Fig.5 Roughness of inclined surface(Injection interval 0.315mm)
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Fig.6 Roughness of inclined surfaces (Injection interval 0.515mm)
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A3} dlolg @& Figs, Fig6el 222 ehidlx,
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Table 3 Average roughness of inclined surfaces

(Injection interval 0.315mm)

unit(ym)
6 3t A& AIZHS
ggg]% e?nqg:j} FEo @ AZ AZHE Table 59 AngleC) a _—
5 39.2 212.32
4.2 NBlo| TE 10 50.12 224.1
. L 15 54.8 220.7
Agel B Yehd A3 2o] ¥Y xZAA T 7} ” 5259 s
A ggde) 4744 239 9@ SN AN ER > 2654 195.62
AA7 vz AFdME AAEY BRAAY & FARL 30 39.14 183.8
Zo| e 5ol ¥ ee Aol Aoz vehd 35 34.44 166.25
. ol A& xZA ) FA} 1AL AN AN AL 40 29.96 1507
Z2d) o AgAAre] Azl 9 )Xy g2 45 2743 134.2
oz g™t} 50 24.18 127.8
55 22.73 117.6
60 21.67 110.65
250 . - 65 20.3 106.55
T lf R 70 1923 100.5
F Ral0515) 75 18.76 95.1
§ 150 ~ Rmax{515) 80 17.5 92.35
5 85 17.78 90.52
g 10 - 9 154 873
©
E % #,.-m\.\d Table 4 Average roughness of inclined surfaces
» a s (Injection nozzle dia. 0.515mm)
5 15 25 35 45 55 B5 75 85 unit(#m)
Angle(”) Angle(°A) Ra Rmax
5 35 204
Fig.7 C.om?arison of roughness of inclined surfaces at i 10 5287 2254
njection interval 0.315 and 0.515mm
15 48.6 212.7
20 45.1 191.2
25 40.66 177.5
600 30 387 163.46
500 =0.315 35 36.13 1563
= 400 40 33.81 146.38
= 300 45 323t 142.27
2 50 29.6 1324
= 200 55 254 1218
100 60 24.59 113.8
0 65 2137 102.8
1 ) 3 il 5 70 20.4 97.2
Mode! number 75 18.89 94.4
80 19.56 90.8
Fig.8 Comparison of Required time 85 17.69 90.3
(Injection interval 0.315 and 0.515mm) 90 18.03 88.1
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Table S5 Required time
(Injection interval 0.315 and 0.515mm)

unit(min.)
Model 0.315(mm) 0.515(mm)
1 477 348
2 466 352
3 367 266
4 319 213
5 227 176
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