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ABSTRACT

This paper presents experimental results on selecting optimal process parameters for UV-Vacuum casting. The
UV-Vacuum casting is a relatively new process that allows very rapid mold preparation and part duplication via UV
curing. Effect of various process variables such as pressure and temperature on mold strength and part accuracy was

evaluated by using Taguchi method.
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2. UV-Vacuum Casting
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Fig 1. Process of RTV Silicon mold
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Table 1. Properties of RTV Silicon °"9 x| Instron 4485°]8 & JH(KN)
AR | Instron 44850] &8 = (%)
B E § UV-Urcthane2 365nm2] UVZ X o3 %35 O7A A9AA Yo 2@ Aavjadx
o 1 243s %29 Zo AT EXTE]
UV-Urethane White "lﬂi A| B |AXB| C |AXD] e ‘ %{E SN
Bk a9 5 gouw | 1213 ]4]5 16| xw
HE(25C,P) 14,000 L 0|0 0|0 00| 5076 1411
HE 1.192 2 [0]0] 0 | 1] 1 |1 2965 944
UV 33zt 5~10% 3 [0[1] 1 ]0] 0|11 4649 13.35
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Table 3. Tables of orthogonal arrays

Source | Variation | DF S’gl‘;’:fe F
A 0.9283 1 0.9283 39.0989
AXB 2.1060{ 1 2.1060 88.7000
AXC 7.4969| 1 7.4969| 315.7525
D 143419 1 14.3419{ 604.0487
3 0.0712] 3 0.0237

Table 4. ANOVA tables for S/N data
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Bo 23.55 28.81
B, 27.64 25.1
Co 27.45 24.94
Cy 23.74 28.97

Table 5. Interaction of two variables
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Table 6. Tables of orthogonal arrays 44 6 (%A [a
1 ololo o] o]olo1.1]99.0]39.54
Source | Variation DF | mean square F B 0lol 0 1] 1]1|894]993/39.46
AéB 82?(7’ : g-i;’?‘; ‘;-g‘;;g 3 ol1] 1[0l 0 | 1ls07] 9873950
' : ' 4 o1l 1 ]1] 1 ]o0[89.0]989]3943
AXC 06659 1 0.6659| 11.2405 R T e zgg S
D 1.8817] 1 1.8817| 31.7653 5 o T 10 o 858 588 35.46
€ 0.1777] 3 0.0595 7 1110 0| 1]0|892[99.1]3944
Table 7. ANOVA tables for S/N data 8 1111]0]1]0]1]89.9/993/3949

Table 9. Tables of orthogonal arrays

Ao Ay
Co 97.19 98.69 - mean
c 9953 9856 Source | Variation DF square F
B, 98.11 99.04 A 0.0011 1 0.0011 10.0805
B, 9876 9821 B 0.0002 | 0.0002 1.8866
AXB 0.0011 i 0.0011 10.5448
Table 8. Interaction of two variables C 0.0009 1 0.0009 8.7023
FA%3% 8 D, AXC, C, AXBY X2 %8 ¢ + AXC 0.0060 1 0.0060 57.4754
At AXC, AXBS) A%l thal o) YEE DET Hrha e 0.0002] 2 0.0001
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2.5 UV-Urethane Part 249

UV-Urethane Parts #8 374 22002 438 8= %
Aol o AFHAR w2 AVIE 100X100X3.03
(mm) 2719 g #og AAEA.
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Table 10. ANOVA tables for S/N data
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Ao Ay
Co 79.03 78.88
C 78.87 78.94
By 78.98 78.92
B: 78.90 78.92
Table 11. Interaction of two variables
EXTEY A5
wix) | A| B |AxB| C |AxXD| e ;é N
iz
ek 112} 3 4 5 16| &N
1 010 0 0 0 0 | 0.331| -5.336
2 010 0 1 1 1 | 0.541| -9.604
3 011 1 0 0 1] 0.438{-7.875
4 011 1 1 1 0 | 0.404| -7.164
5 110 1 0 1 1 | 0.474] -5.008
6 |1]0| 1 ][ 1] 0 [0]0.352-6490
7 14{1 [¢] 0 1 0 { 0562} -7.378
8 1)1 0 1 0 1 | 0.428| -9.064
Table 12. Tables of orthogonal arrays
- mean
Source | Variation DF square F
B 3.1776 1 3.1776 3.7643
C 5.6518 1 5.6518 6.6955
D 2.8527 1 2.8527 3.3794
e 3.3765 4 0.8441
Table 12. ANOVA tables for S/N data
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Fig 4. S/N ratio versus control factors
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