B S| AIEHs =2 F Vol.11 No.4 2002. 8.
Transactions of the Korean Society of Machine Tool Engineers

FDM?9|A] SLICE INTERVAL®| AJ2EE2] ¥mo)| n]x]= o3k

5porz* x-leO#
(=5FA449 2002. 4. 30, AA4AS=A 2002. 7. 12)

The Influence of Surface Roughness on Slice Interval Adjustment at FDM

Man-Kyung Ha*, Jae-Uhk Jun®

]I Abstract F

The FD process is analogous to the direct piston extrusion process where the cold feed filament acts as a piston, extruding
the molten filament from the heated liquefier through a nozzle. The extruded filament is deposited on top of fixtureless
platform, where the liquefier and the nozzle move in X and Y direction control by computer based on the part geometry.
After the first layer, the Z platform indexes down and the next layer get deposited on top of the frist layer. the layer
by layer building process introduces surface problem. This paper describes effect of slice interval of the parts built by
fused deposition modelling rapid prototyping system.
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Fig. 1 Structure of FDM system
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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(kgf/cm? ) 351.55
Elongation(%) 50.00
Softening Point(R&B)C) 104.44
Specific Gravity (GMS/CM3) 1.05

3.2 A3y

NAEY 34 29FL 95l WA AutoCAD 221
B2 N850 AUTUL BE0| 7 LUL STLStereo
lithograph)a} g = W2k & 2 A7} AFshes 9
&2ho] A(QuickSlice)gt= T2 1%L o|43le] FDM %

70



BB A7IAIE S =2 Vol.11 No.4 2002. 8.

Fig. 4 Picture of FDM 3000
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Table 2 Condition of injection

(mm)
Nozzie Road Model Slice

No. Width No. interval
0.4070 1 0.2540
0.4150 2 0.3556

#16
0.8020 3 0.2540
0.8170 4 0.3556
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Fig. 5 Test part modeling
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Table 3 Measurement system

Metric system R
Measuring speed Auto
Measuring range 600 1 m
Cutoff value Ac 0.8mm

Number of sampling lengths 5
Measurement parameter Rs, Ry
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Fig. 8 Roughness of inclined surfaces (Model No. 1)
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Fig. 7 Inclined surfaces

Table 4 Average roughness of inclined surfaces (Model No. 1) Table S Average roughness of inclined surfaces (Model No. 2)
Slice Interval 0.2540(mm) Slice Interval 0.3556(mm)

Road Width 0.4070(um) Road Width 0.4150(mm)

Angle(” ) Re(zm) Row{sm) Angle(" ) Re(ym) Ruu(1a1)
0 7.235 40.55 0 17.46 65.85
L5 29.075 99.3 1.5 29.2 116
3 293 116.1 3 31.935 128.7
5 32.445 145.2 5 35.275 149.1
10 35.02 174.2 10 36.755 174.9
15 421 192.05 15 51.596 217.1
20 47.775 211.95 20 55.6 233.1
25 464 203.05 25 52 244
30 43.07 164.7 30 512 217.1
35 38.1 163.1 35 50.7 211.2
40 37.73 154.3 40 463 192.95
45 3282 159.35 45 429 180.95
50 30.55 141.75 50 34.325 143.8
55 30.555 144.25 55 32.7 142.3
60 22.255 101.05 60 3225 135.15
65 20.57 101.9 65 2843 124.35
70 16.925 83.85 70 24315 117.85
75 19.13 874 75 28.096 113.95
80 19.215 93 80 24.68 111.15
85 21.05 97.55 85 20.94 105.45
90 18.6 88.75 90 291 98.15
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Fig. 9 Roughness of inclined surfaces (Model No. 2)

Table 6 Average roughness of inclined surfaces (Model No. 3)
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Fig. 10 Roughness of inclined surfaces (Model No. 3)

Table 7 Average roughness of inclined surfaces (Model No. 4)

Slice Interval 0.2540(mm ) Slice Interval 0.3556(mm)

Road Width 0.8020(mm) Road Width 0.8170(mm)

Angle(” ) Ry(ym) Runax(1m) Angle(" ) Re(im) Ruex(m)
0 9.825 53 0 14.41 69.36
1.5 18.6 954 1.5 224 110.03
3 25.13 114.85 3 23.14 115.57
5 2 133.5 5 27.78 118
10 27 146.8 10 3236 1374
15 36.7 169.8 15 40.9 163.7
20 41.555 183.15 20 4.8 200.13
25 38.16 165 25 43 214.63
30 33.985 139.15 30 44 196.4
35 30.55 128.25 35 42.83 183.4
40 30.8 132.8 40 38.32 162.43
45 29435 121.4 45 35.53 144.37
50 29.59 125.1 50 33.8 143.33
55 28.675 113.65 55 32.66 140.9
60 24.05 107.7 60 31.75 138.17
65 254 1124 65 29.74 132.43
70 21.72 101.9 70 26.15 126.27
75 21.295 105.6 75 25.09 121.9
80 19.34 101.8 80 25.64 112,03
85 18.41 80.5 85 26.01 114
9 18.1 87.1 90 25.74 112.03
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Fig. 11 Roughness of inclined surfaces (Model No. 4)
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Fig. 12 Required build time
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