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Quantitative Comparisons of the Characteristics of various Rapid
Prototypes and RP machines
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Abstract

For the various RP processes and machines, quantitative comparisons were carried out, which include
the variations of roughness according to inclined angle of surface, tensile strength and heat-resistance,

shape accuracy affected by curl distortion,

manufacturability of submilli-scale structure, and

manufacturing speed. It was observed that steeper surface results in smoother roughness except
Eden500V of Objet. Specimen made by LOM process showed the best heat-resistance, but that of SL
process had heat-resistance only up to 60°C. Generally, tensile strength in the building direction was
shown to be smaller than in the scanning direction, but SL process showed the opposite results.
RM6000II of CMET was superior in the manufacturing small-scale structure below 0.2mm, and Z570
of Zcorp. and ViperPRO of 3D systems were great in manufacturing speed.
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Table 1 RP machines used in benchmark test

Apparatus Layer
Processes Pp Makers Materials thickness
Model [mm]
ViperPRO | 3D Systems (Ef) f)fj;"r’gs(fn) ((3 -015)
TSR-829 0.1
SL RM6000I1 CMET (Epoxy resin) (0.05)
SLA5000 | 3D Systems (%"p”éf(; ! rlelsfno) (%_115)
(Poly-jet) | Eden500V |  Objet é‘;’(’)‘;’y"r o fr?) 0.016
Z510 102 powder
3DP Spectrum Z Corp. (Plaster) 0.1
MAXUM ABS
FDM Stratasys 0.254
VantageSE PC
Sinterstation 3D Svst. PA
stems _ami
HiQ+HS ). (poly Zmlde)
SLS (Alumide) 0.1
GF (0.15)
EOSP-385 | EOS GmbH (Glass filled
nylon)
OTZ-3LT-P20
LOM PLT-A3 KIRA (Roll paper) 0.15

A\

Fig. 1 Specimen for measuring the roughness of

inclined surfaces (50x100%45)

Fig. 2 Bar-shaped specimens for measuring curl

distortion
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Fig. 3 Specimen for measuring shape accuracy
(200x200%130)

yl 2

Fig. 4 Specimen for tensile and heat resistance test
(165%19%3)
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(b) Simulation part B (440x367%x242)
Fig. 5 Simulation models for comparing of

manufacturing speed
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Fig. 8 Variations of surface roughness according to
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Fig. 10 Photos for comparing the shape accuracy of
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small-scale structure
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Fig. 13 Comparisons of total manufacturing time
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