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Fabrication of Mold and Part by Using SLA Master Models
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ABSTRACT

The potential for growth and the future impact of Rapid Prototyping that it will have on the product
development cycle are enormous. Since making tools, in industry, precedes making parts, Rapid Tooling becomes
widely used in automobile, aerospace, clectronic, and other industries. In this study, master models formed by
Rapid Prototyping of Stereolithography have becn applied for vacuum casting to obtain silicone patterns which
have transformed into epoxy models. The epoxy models have been measured to check dimension errors, and tested
their functions. These checking and mcasurement have provided information on plastic injection possibilities and
data for die design. Temporary die making with the materials of Aluminum/Epoxy and powder injection metal
(PIM) has also been discussed in terms of hardness, surface roughness, and SEM microstructures
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(a) CAD modeling(unit : mm) (b) STL model

(c) RP model
Fig. 1 Magazine follower model
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Fig. 2 Silicone pattern by vacuum casting
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Table | Material properties of PU-01A/B
& | i1SK
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AR 7110
. ASTM | shore
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2204 | D
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kg/mm | 5.5 ( 185
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X HISK \ ;
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Fig. 3 The proto sample by silicone pattern

Table 2 Measured data of magazine follower(unit: mm)
(Measuring locations are shown in Fig.4)

A A A A | FY el | 23H%)
1 i 17.14 %~ 17.07 0.408
2 59,797 59.83 0.067
3 57.02°%" 57.10 0.140
4 12.34 74" 12.28 0.486
5 29.46 " 29.45 0.034 |
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Fig. 4 The drawing of magazine follower (unit :

mm)
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Fig. 6 The slide produced
by NC machine
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Fig. 7 Silicone pattern

by vacuum casting

Fig.99] =

A7 4

Insert for the slide model

WS L MG Ae A9 mEA A4

2 A 'i\—E“% F&3 T Fig102 Lo wE =
49l x)o Table 32 MAIA ] W& ¢aE e}
Wi ﬁ_m; S¢dAe #Z AdAFS 4+ o)

Table 3 Measured data of slide (unit : mm)
(Measuring locations are shown in Fig.10)

=] M A A master =3 2.2
CEI model | GlOlE} | (%)
1 22079 21.85 21.8 0.91
2 11.0°%% 10.85 10.8 1.82
3 243"V 24.10 24.08 0.90

Fig. 9 The slide with the insert made from
Epoxy+7%Ni-Fe powder by silicone pattern
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Table 4 Composition of 7% Ni-Fe powder

q ' (%)
Ni 7.0 )
Si 0.20 (max)
c 0.005(max as sintered)
0.2 (case hardened)
| Fe balance
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(a) Master model

(b) Silicone pattern
by vacuum casting
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(¢) 7% Ni-Fe model
by vacuum casting

(d) Measuring position
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11 Each H patterns

mm)

Fig.

Table 6 Vickers hardness of the final mold

T8 EHAHV) ot u] a1
Epoxy 2.5{2.5 541351561430
1
Al + I Z | 40%
35.5(33.1 35.7|34.6 38.635.50
Epoxy (mesh:1000)
17% Ni-Fe ' 2] 9%
40.1(40.5(42.0141.0|42.0]41.12
+ Epoxy | (mesh:2000)
Table 72 #Wleh FHAR 2ol FFY,
FAe] Aol whel GhEA v £ ole &
4 HlO]EVéi‘ﬂ L% ES sl8ste ddUTe
| AbEehid hAlgl o2l AzhETh 7% Ni-Fe
9]”%% W2 e o] giE AR F oY

AZA s

Table 5 Error percentages of measuring position between CAD modeiing and 7% Ni-Fe model

(Measuring locations are shown in Fig. 11 (d))
| ‘;Zgi - %lmp()‘(\ if /“o \1 lh*iig(;;\; o
-2 47 H | 220 %32 #qit | 22H%)
a 63.75 63.70 63.75 63.73 0.03 63.74 63.73 63.73 63.73 0.03
b 119.85 119.85 119.85 119.85 0.125 119.84 119.87 119.85 119.85 0.125
c 99.90 99.85 99.85 99.86 0.04 99.90 99.8 99.90 99.88 0.02
d 6.30 6.25 6.30 6.28 0.317 6.28 6.28 6.28 6.28 0.317
e 6.30 6.25 6.30 6.28 0.317 i 6.29 6.28 6.28 6.28 0.317
f 43.75 43.70 43.75 43.73 0.045 l 43.65 43.65 43.70 43.67 0.183
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Table 7 Surface roughness of the final mold

- Ra(gm) Ra(gm) | Rmax(ym)
0.130 0.161 0.61
Master Mold 0.097 0.113 0.39
(SL part) 0.033 0.041 0.20
| 0.022 0.027 0.15
0.182 0.234 1.52
AWE 7 0.093 0.128 1.06
poxy 0.121 0.167 112
0.135 0.218 1.53
0.190 0.279 1.95
7%Ni-Fe+Epoxy 0.164 0.268 2.01
0.091 0.125 0.99
Fig.12= Zt7} A" geld &9 YHEE SEM
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(a) Master model (b) 7% Ni-Fe model
by epoxy by 7% Ni-Fe + epoxy
Fig. 12 SEM photograph (< 1000)
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