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Abstract

3D printers are widely used to verify the designs in the early stage of product development, and are
required to have short build time. However, the build time is still too long for a quick design review for
engineers. This research focuses on how to split the prototype in order to reduce the build time and improve
surface roughness. In order to verify the feasibility of prototype splitting, the build time and the roughness
have been experimentally measured for various parts and build orientations. Based on the experimental results
an expert system was developed for splitting the original CAD mod el by using an efficient splitting method. It
can recommend a splitting plane based on build time, surface roughness and the number of divided parts. It is
shown that the model splitting reduces the build time significantly and improves surface quality without rough

surfaces where the support was removed.
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Table 1 Comparison of build time
1 ea. in a batch
full Shr 5min Shr 16min
divided parts 2hr 45min 3hr 29min
ratio 54% 66%

5 ea. in a batch
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Table 2 Adhesion error unit: mm
imber |~ aheurve | ahesve |adhesson
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average 0.03 0.081 0.040
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Table 3 Results of verification part

A71% AR AT A Y SR 813

Table 4 Results of gear shift knob

Original A.ut.omatically Reduction Original model A'ut.omatically Reduction
model divided model divided model
Height 141.8 mm 33.2 mm 76.6% Height 105.2 mm 40.4 mm 61.6%
Build time | 0T 00 3he 7min 69.6% Build time | 7hr 22min36scc | TLoom™ | 5009
8sec S4sec 58sec
Material Material
used for 106.0 g 24.1g 77.3% used for 526¢g 24.8g 52.8%
support support
Rmax 206 um 46 um 77.7% Rmax 214 pm 42 pm 80.4%
Ra 18.2 um 5.4 um 70.3% Ra 17.7 um 4.8 um 72.9%
- 42 A §F HEoffel Mg

Fig. 11 Gear shift knob model

(a) Divided parts

(b) Adhered part

Fig. 12 Gear shift knob produced by ThermoJet
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