st= S| ASeE|xl M183 M6Z pp. 91-98 201414 12 (ISSN 1226-7813)
Journal of the Korean Society for Power System Engineering http://dx doi.org/10,9726/kspse, 2014 186,091
Vol, 18, No, 6, pp. 91-98, December 2014

3D ZEIZAIAHI CAMAIAES &35 SHIIZ0| 2Hst A7
Research on Die Machining using 3D Printing
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Abstract: The purpose of this research is to investigate optimum machining conditions to improve the
quality of die using the CAD/CAM system(Power Shape/Power Mill) and 3D printing. Surface roughness
is widely used as an index for processing degree of accuracy. The Power Shape was used to model the
shape of product. And the model shape is confirmed by 3D printing system(BFB-3000). Also, tool path
and NC-codes were generated using Power Mill. Finally, the product was cut using CNC
machine(NBS-2025). The cutting time and surface roughness were measured by measuring instrument.
And then this process was repeated by changing the conditions to find optimal machining conditions.
The surface roughness behavior with regard to specific factors were analyzed. Through this study, the

optimal machining condition can be obtained.
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Fig. 1 Model shape generated using Power Shape
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Fig. 2 Photo of CAM system(NBS-2025)

Table 1 Specification of NBS-2025
X,Y,Z work area

210X260><200mm

1HP, 24000rpm,
max®10 collet

0.75mN
60mm/sec

Aluminum, Brass,
Scaglila, etc

Spindle Motor

Measuring force of detector
Maximum feed rate

machinable material
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Table 2 Specification of SJ-310

Model SJ-310
. Standard type
Drive head (178-230-2)
Measuring force of detector 0.75mN
Radius of tip 2um
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Table 3 Specification of BFB-3000
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Table 4 Component properties of Al6061

Fig. 3 Photo of Surface roughness measuring

instrument (SJ-310)

Fig. 4 Photo of 3D printing system (BFB-3000)

Molding size 280<300><200
Equipment size  [580< 520 520(hX w<d) Component Elements Metric
- Properties
Layer thickness 0.1mm(100microns) -
- Aluminum, Al 958 - 98.6 %
X&Y positioning 0.05mm(50microns) -
. Chromium, Cr 0.040 - 0.35 %
Print d
Tt Spee Max_150mm’/sec Copper, Cu 0.15 - 0.40 %
Nozzle temperature 280 C Iron, Fe = 070 %
Magnesium, Mg 080 - 1.2 %
Manganese, Mn <= 0.15 %
Other, each <= 0.050 %
Other, total <= 0.15 %
Silicon, Si 0.40 - 0.80 %
Titanium, Ti <= 0.15 %
Zinc, Zn <= 025 %
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Fig. 5 Photos of 3D printer working and finished
part obtained by the 3D printing system
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Fig. 6 Tool paths simulation and generation for
optimal cutting, rough (a), medium (b), finish

(c), respectively
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Fig. 9 Inclined surface roughness and machining Fig. 12 Inclined surface roughness and machining

time according to feed rate
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Fig. 13 Flat surface roughness and machining time
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Fig. 14 Curved surface roughness and machining
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Fig. 15 Inclined surface roughness and machining

time according to machining allowance
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Fig. 16 Raxmachining time according to feed rate
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Fig. 17 Raxmachining time according to tolerance
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Fig. 18 Raxmachining time according to machining
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