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FUAVDINAITAN =z FUAVDINATTAN 2
U.u. U1 U.u. U1
ABS, SAN 5.0-10.0 3/16-3/8 Polycarbonate 5.0-10.0 3/16-3/8
Polyester
Acetal 3.0-10.0 1/8-3/8 3.0- 8.0 1/8-5/16
(unreinforced)

Acetate 5.0-11.0 3/16-7/16 Polyester 5.0-10.0 3/16-3/8
Acrylic 8.0-10.0 5/16-3/8 Polyethylenc 2.0-10.0 1/16-3/8

Butyratc 5.0-10.0 3/16-3/8 Polyamide 5.0-10.0 3/16-3/8
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FUAVDINATAN > FUAVDINANAAN g
V) T VRV T
Polyphenylenc
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POM 0.01-0.02 PS 0.01
PPD 0.02-0.03 SB 0.03
PPS 0.01-0.03 PC 0.02-0.03
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PBTP 0.01-0.03 Nylon 0.005-0.015
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Y o ra o . I o 1a
3.2.1 1Rl Iaeasd (direct tool) 191N3 19032071 RP a5 19udfiuw
) Y 1
nralane erhuvasFua TaglinatansnasadanIng 13 (3935y, 2546; Kunwoo,

1999)

Step 1. The part is designed on CAD Step 2. Soligen’s software designs the
software and exported in STL format casting mold and “slices” it into layers.
| —
0

Step 3. A thin layer of powder is deposited  Step 4. An ink-jet print head deposits binde
for each layer of the casting mold or “shell.” that solidifies the powder into ceramic.

Step 5. The process is repeated until all Step 6. Loose powder is removed
layers of the shell have been formed. from the completed shell.

Step 7. The shell is fired and Step 8. The shell is broken away from
filled with molten metal. the part. The part is finished and shipped.

{ o 1a 4
NG 13 MIMUUWUNWIIN RP Taeagauy Direct shell production casting

31: Kunwoo (1999)
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3| 9 ' = Y 1 = 9 Y i 3 o
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R ¥

Create parting Cast first side of
Create pattern line block dummy mold
<b
N . )
Cast second side Invert and remove
Remove pattern of dummy mold parting line block

H o ra 4 .
M 14 MIMUUANNN RP TAgdouuy Single - reverse method

11: Kunwoo (1999)

a o o & &
U, A5MINGUDI9 2 A9 (Double - reverse method) 1HUMT a3 19 RP 111
Y Y 9 v 1
MNUUUATAULT NN U MTNH ARSI TN TN FUNUNADINITAININD

15

I
M T

Al

HiE

]
L]

Dummy mold Castreverse  Remove pattern Cast tool Remove reverse

DN 15 MIRUNALAIN RP Tagdouiul Double - reverse method

11: Kunwoo (1999)
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! G o

Step 1. Create pattern Step 2. Create parting Step 3. Cast first side of

line block dummy mold

Step 4. Invert and remove Step 5. Cast second side Step 6. Remove

Prrting line block of dummy mold pattern
(@)

Dummy . Cast ' Remove . ’ Remove
mold reverse pattern Cast tool reverse

(b)

{ o 1a 4 .
MU 16 MITMUUANIN RP TAgd0UVY Triple - reverse method

N11: Kunwoo (1999)
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1. website www.azom.com
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1.3 AuauiATaquaAInIgT 1N 5

d‘ v 0'/
A1319% 5 Aaauiana

Aaantia AR )
Density (g/cm3) 1.6
Surface Hardness SD89
Tensile Strength (MPa) 48
Flexural Modulus (GPa) 9.5
Notched Izod (kJ/m) 0.04
Linear Expansion (/°C x 10°) 7.2
Elongation at Break (%) 1
Strain at Yield (%) N/A
Max. Operating Temp. (°C) 130
Water Absorption (%) 0.2
Oxygen Index (%) 28
Flammability UL94 Vo
Volume Resistivity (log ohm.cm) NA
Dielectric Strength (MV/m) NA
Dissipation FactorlkHz NA
Dielectric Constant 1kHz NA

HDT @ 0.45 MPa (°C) 260+
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AINN S (79)

Aaantia AR )
HDT @ 1.80 MPa (°C) 120
Material Drying hrs @ °C NA
Melting Temp. Range (°C) NA
Mould Shrinkage (%) 0.15
Mould Temp. Range (°C) NA

17 www.azom.com (2006)

2. Blehm Plastics, Inc.

M3Naea315¥NoU Aluminum Filled Epoxy Resin ¥aia BP 4123 Imsudieda
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3. De-Comp Composites, Inc.
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3.1 pgiliflon ACR-500 815 aAUILOS CS-215 (Standard) ooy Taamwiyd 115y

@

Q" d‘ 9 Ja 1 ] [ FY a 9 1 -Qy ya A CZ
FuUNAlEAINITIan Uum"lﬂcluqmwﬂwm ﬁ']iﬂiﬂﬂﬂllﬁﬂ“lﬂ!\ﬂullﬂﬂ UAUTUUAITA

QU a q

U lﬁl
PNAITNNN 6

a a A

M13197 6 Auauiaiagegiitioy ACR-500 g15ARUILDS CS-215 (Standard)

anautAn 1y AR )
Ratio by Weight 100 pbw to 18 pbw
Pot Life (200 gram mass) 90/130 minutes
Tensile Strength @ 25°c 7,500
Flexural Strength @ 25 ¢ 11,300
Compressive Strength 15,300
Heat Deflection 125°F
Hardness, Shore “D” 82
Density: Resin 12.9
Hardener 8.0
Mixed 12.1
Shelf Life: Resin / Hardener 1 year

A De-Comp Composites, Inc. (2006)

a 4 4 ) o
3.2 9giitian ACR-500 815AAUINDS C-201 (Standard) 090U IABRNIZA 1T
Qy A 9 ya 1 " W Y a g o ' Qy A
Fuaundeslsaimsvias uum“l@iuqmwgmm AIUITININITHADBUITUNUANNUKT U

= ay Y A . @ o ay Y=
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a A J 4

M3 7 Auauiiadagegiiiiiey ACR-500 #1511 C-201 (Standard)

Auantianili AR )

Ratio by Weight 100 pbw to 18 pbw

Ratio by Volume 3.6tol
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AnauAn AR 9)
Pot Life at 72°F (200 gram mass) 45
Cure Time 24 hours
Flexural Strength 11,200
Tensile Strength 7,400
Compressive Strength 15,200
Density: Resin 12.9
Hardener 8.5
Mixed 12.23
Specific Gravity:  Resin 1.55
Hardener 1.04
Mixed 1.47
Shelf Life: Resin / Hardener 1 year
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4. website www.Smooth-On.com and www.sculpturesupply.com
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5. website www.manufacturingtalk.com
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6. website www.melrosechem.com
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7. QCM Industrail
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8. Rapid Product Development Resource Centre, Industrail Centre, PolyU
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. Pouring casting resin
Frame setiing

Apply releasing agent
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A Rapid Product Development Resource Centre, Industrail Centre, PolyU (2006)
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Pouring casting resin

{ 3 { ] Qs’ 1 1a o
NINT 20 VuUADUN 4 Wumimﬁﬂuwmmuazmﬁammwuw%ﬂﬁ'm

N Rapid Product Development Resource Centre, Industrail Centre, PolyU (2006)

2/' o 1 o 1a 4 4 ) 1 3
8.5 MNUUNMMTUINUULLUVDDN LLiﬁij’Ju1!L1IW3JW51uﬂﬂillﬁ3lﬁ1hlﬂﬂ1ﬂﬁﬂu"llu

9
v o o o

[ 2 v
gameie TiFunuansanuanusougeld snduiimsuenuiiuiaanng 21

Cavity

Core

A o A 1A 2y 4 9 o
NN 21 VUABUN 5 LINUUNUNATUABILUALLLIDDNIINNU

11: Rapid Product Development Resource Centre, Industrail Centre, PolyU (2006)

9
< an 1A 1 ° Aa
8.6 IND1BAZIBEAvIATAYD I TuAGIUARS IazITh U 3Aa madimaiddn §

9 [ Qy o 1a 4 Qy a [ {
amsuvulaaruau Llﬁg‘ﬂ']ﬂTi‘]J'iSﬂ@ULLNWNWW%@Naﬂ%’UQTHWﬁ']?f@'lﬂ @Nﬂ'ﬁ/\lﬁ 22



38

Mould base
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N Rapid Product Development Resource Centre, Industrail Centre, PolyU (2006)
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¥iA EP 310 Resin/B EP 310 Resin/BLP
AUTY 1 Standard hardener Long pot life hardener
Colour grey grey
Viscosity (cps) 30.000 40.000
Density (kg/dm) 2.0 2.0
Pot Life (min.) at 25°C 60 min 90 min
Hardness (Rockwell)/(Shore D) 112R /91D 112R /91D
Flexural Strength Mpa 130 125
Flexural Modulus Mpa 13.800 15.500
Tensile Strength Mpa 75 75
Tensile Modulus Mpa 14.000 14.500
Compressive Strength Mpa 265 255
Compressive Modulus Mpa 6.800 9.000
Izod Impact Strength (J/cm) 0,7 0,7
Shrinkage (%) -0,01 ~0
Thermal Conductivity (W/mK) 1,65 2,08
Linear Expansion (106 x mm/mm/K) 30 31
Deflection Temperature (°C) 250 250

111: MCP Group (2006)
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10. Star Technology, Inc.
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