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Study on surface roughness by extrusion quantity at FDM
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ABSTRACT Fused deposition(FD) modeling
by Stratasys Inc., is one of the material
deposition  subfamilies of solid freeform

fabrication(SFF) technologies. In this process,
build material in the form of a flexible
filament, is heated to a semi-liquid state and
extruded from a robotically  controlled
deposition head onto a fixtureless table in a
The

controlled

temperature  controlled  environment.

position of nozzle is computer
relative to the base, which allows geometric
be

dimensions. FDM provide what the part was

complex models to made to precise

directly tested by the worker. It provide
believable data.
This study is experiment on surface roughness
of part at FDM
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Fig.1 Structure of FDM system
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Table 1 Measurement system

Metric system R
Measuring speed Auto
Measuring range 600 ym
Cutoff value Ac 0.8mm

Number of sampling 5
lengths
Measurement parameter | Ra, Ry
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Table 2 Result data of experiment

Slice
0.3556(mm)
Interval
Road 0.8170(mn) 0.4150(nm)
Width
Angle(" )| Ra(m) |Rmax(im)| Ra(m) |Rmax(im)
0 14.41 69.36 17.46 65.85
15 18.00 97.00 23.00 123.00
3 23.14 11557 31.94 158.21
27.78 134.12 35.28 174.25
10 43.72 171.18 43.25 188.94
15 50.33 210.22 516 230.6
20 4737 200.13 43.98 218.95
25 43.11 194.25 44.49 209.14
30 4121 186.69 41.12 197.86
35 40.3 172.39 38.79 194.69
40 38.32 162.43 3752 183.48
45 3553 144.37 36.12 168.49
50 338 143.33 34.33 153.23
55 32.66 140.9 34.68 141.37
60 31.75 138.17 32.25 135.15
65 29.74 132.43 28.43 124.35
70 26.15 126.27 24.32 117.85
75 25.09 122.42 28.1 113.95
80 2464 115.21 24.68 111.15
85 24,01 11272 20.94 105.45
90 23.74 112.03 22.89 98.15
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Table 3 Result data of experiment

Slice
Interval 02540 E
Road . . 8
. 0.8170¢mm) 0.4070 @
Width £
Angle(" )| Ra(gm) |Rmax(sm)| Ra(m) |Rmax(um) 8
0 1724 | 8212 9.83 53.67 S
15 | 2200 | 10000 | 2341 | 9300 :,5)0
3 3048 | 14021 | 2513 | 11485 0 3 10 20 30 40 50 60 70 80 90
3245 | 16321 | 3108 | 14413 Angle(*)
10 3837 | 19216 | 365 158.1
15 48.08 218.85 44.13 190.3 Fig.6 Result of adjustment angle
20 4778 | 21195 | 4156 | 183.15 ”50
25 4809 | 20305 | 3816 | 1535 _
30 4307 | 18842 | 3399 | 139.15 3 20
35 429 | 17324 | 3055 | 12825 £ 150
40 3773 | 1649 | 3442 | 12758 3 10
45 3282 | 15935 | 2944 | 1214 3
50 3055 | 14175 | 2959 | 1201 ;%: r
55 3056 | 1252 | 2868 | 11365 I —
60 2500 | 1081 | 2405 | 1077 o 32 4?('?0 mrme
65 2315 | 10193 | 268 109.1 noe
70 20.25 93.79 21.72 101.9 Fig.7 Result of adjustment angle
75 225 87.4 213 | 10065
80 1922 | 8736 | 1934 | 1018 200
8 | 2221 | 8541 | 1841 | 571 T |
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