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Jewelry Model Cast Elements Evolution with Alignment Angle
in DuraForm Rapid Prototyping

Youngcheol Joo and Ohsung Song’

Abstract

We fabricated test samples containing various shape elements and surface roughness checking points for the jewelry cast mas
ter patterns by employing the 3D computer aided design (CAD), selective laser sintering (SLS) rapid prototype (RP) with the
DurakForm powders. We varied the alignment angle from 0° to 10° at a given layer thickness of 0.08 and 0.1mm, respectively, in
RP operation. Dimensions of the shape elements as well as values of surface roughness are characterized by an optical micro-
scope and a contact-scanning profilometer. Surface roughness values of the top and vertical face increased as the alignment angl
increased, while the other roughness values and shape elements variation were not depending on the alignment angle. The resolu-
tion of the shape realization was enhanced as the layer thickness became smaller. The minimum diameter of the hole, common in
jewelry design, was 1.2 mm, and the shrinkage became 12% at the 1.6 mm-diameter hole. Our results implied that we face down
the proposed design elements with 0° alignment angle, and consider the shrinkage effect of each shape element in DuraForm RP

jewelry modeling. (Received August 30, 2001)
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Fig. 1. Design of the test sample.
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Fig. 2. Schematic illustration of a SLS Rapid Prototype
(Sinterstation 2500 plus, DTM)

Table 1. Properties of DuraForm Polyamide powder and part
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Powder Property Value Part Property (SLS processed) Value
MSDS DuraForm Polyamide = Tensile Strength at Yield 43 MPa
Specific Gravity, 20°C 0.97 Tensile Modulus 1517 MPa
Powder Density, Tap 0.59 g/em® Tensile Elongation at Break 8%
Average Particle Size 58 microns Impact Strength(Notched 1zod) 216 J/m
Particle Size Range, 90% 25 to 92 microns Surface Finish, Ra(upper facing) 8.5 um

Melting Point 184°C

Chemical Resistance

Alkalines, hydrocarbons, fuels and solvents
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