A7\ AT A
Vol. 3, No. 2, pp. 110-114, 2002

Fe g miae R AEALG) B AT

P

=
i

H s
- B2

A Study on the Rapid Manufacturing for Jewelry

Youngcheol Joo”,

Master Patterns

Changhoon Lee" and Ohsung Song™*
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Abstract The master pallemn manufacturing process is one of the most important processes in jewelry industry
because the process takes 20% of lotal jewelry manufacturing costs. The previous jewelry manufactug_ing process has
many steps of “rough design — detailed drawing ~* wax pattern manufacturing — lime soda [lask mold manufacturing
— silver master pattern manufacturing — mass production of wax pattern — investment casting process — final jewelry
product.” A novel process that reduces processing steps by using a rapid prototyping system (RP) has been suggested.
The process is “3D CAD design — DuraForm mold manufacturing by RP — manufacturing master patlern by low
melting alloy — mass production of wax pattern —* investment casting proccss — final jewelry product.” Molds are
made with DuraForm powder, ol which melting temperature is 190°C, by a selective laster sintering type RP. An alloy
of Pb-Sn-Bi-Cd, of which melting temperature is 70°C, is casted in the DuraForm molds. Spheres and rings of diameter
20 mm are made by this process. The dimension deformation rate is less than 2%, and the post processing of the
castings is convenient. The casting made by the suggested process can be used as a master pattern of jewelry products.
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(d) One-piece mold lor a ring

Figure 1. Mold design
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Figure 2. Schematic illustration of a SLS Rapid Prototype
(Sinterstation 2500°", DTM)

A)A #AzF 7] (Sinterstation 25007, 1] DTMAME

Algsled HZxw 0.1 mm, W27 0% 2ACE A
2stAth. Aol ALS-E SLS We] L= 7] A

=E Figure 20 VERAKISE RA AZe] AMREE B
e BT FlEE Ao Y A&t URE 2A2 &
FAAFIHA 152°C~58°CS] B97)8 e Y3k A
F2 HeAd ey YA 25 W CoH A7t A
Fo R R mEt d=gue] E%o] A& 50 um
o] HolAY g FAEIE B ol o Bukeg 5
i 2FET § Fo| AdF T degurt o
sl TolvkE JH 71 E97t BT FlERM B
27 AuriEA FEgY Qe Mz g &
a] Fof) thA] de]A st ohE @ Fa
A}?ﬂ@l A7 Wom 3EA Aol rPHA
BAL FEE A Aol 2d £ 4
9] 93 ATl 2o 4L wrlA 71E}F~1
o oA RALE Wol AAH FEA FHe BT
o= £x2E ahd ke A 4
CEHAR BT oA AMRe] ZEEElT
HEFAE 48AY ALd)e}t FAFE
= Fa% A, HEFAN 258 50T Fold
A A FA T A7 S ER T AP G2 A
A R}, dakE 0.1 mme] &HEFA7F 4
AMRET glovmz B AHNHAE 0.1 mme &HET
& A EE
SLS =22 Z87e vl A2
=3 FekEe] ZUdlA] ARFHE SLS
o]2r}. Table 1o Vel ule} 7ho) Ej]o]-u]-o]_gﬁ]_q]
R FEREe BEuks e 7)AF B4 1 58}
U—1 190°C ol&ke] A& §HE 7M1 Qi) &3] Wi
%ﬂ— 2] Y7o] 54um=A FAE ﬁm,qam a5
g7 AZel mzeH Yo TRAHUEE

o
L

ofh ru]o
o,
gt
_\1

B

FIT:

[+}
& W1°

F 9

3Ll o R o dlo do w

O
d#g zr

o=s

O

< }

A,
q
o,

mfo ¢

< A4

2]

_|[n‘

1w

ﬁl-h'

rlr oEL

l

112

Table 1. Properties of DuraForm Polyamide powder and part

Powder Property Value
MSDS DuraForm Polyamide
Specific Gravity, 20°C 097
Powder Depsity, Tap 0.59 gien?®
Average Particle Size 58 microns

Particle Size Range, 90% 25 1 92 microns

Meling Point 184°C

Part Property (SLS processed) Value
Tensile Strength at Yield 43 MPa

Tensile Modulus 1517 MPa
Tensile Elongation at Break 8%
Tmpact Strength (Notched 1zod) 216 J/m
Surface Finish, Ra (upper facing) 8.5 Um
Chemical Resistance Alk?f;:mgg’f:f;ms’
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Figure 3. DuraForm molds for (a) a sphere and (b)  ring
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(a) spherc with one-piece mold.

(b) sphere with two-pieces mold.

(c) ring with one-piece mold.

(L) rin g w1th two -pieces mold

Figure 4. Master patterns with duraform molds
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