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Sand molding " peree

Drag half of mold

Foamed polystyrene pattern %

= Y==-Pattern plate

Riser . :
Pouring basin

Cope half of mold

Core prints .
i_— Pattern imbedded in sand (one piece)

= Drag half of mold
3 t
\ !
W, ' ?
s e
; = Metal entering mold displaces
i‘ B R ANARRA -@ vaporizes pattern (Note: no core)
Ri— Core
= Eh Metal
[ 1
_ _éﬁ . Flash i Casting without metal fins or flash
Flash —>f = —1- *(no parting line grinding required)
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. Consumption
Ptastics Abbreviation Physical state 1000 tonnes
Thermoplastics
L DPE semi-crystalline 570 _
Folyethylene HDPE semi-crystalline 250 ‘
Polypropylene PP semi-crystalline 325
Polyvinylchloride PVC - glassy 450
Polystyrene PS glassy 180
Acrylonitrile Butadiene Styrene
Terpolymer ABS glassy 55
Polyamides (nylon) . PA semi-crystalline 21
Polyethylene terephthalate PET semi-crystalline 65
Polybutylene terephthalate PBT semi-crystalline
Polymethylmethacrylate (acrylic) PMMA glassy 27 ;
Polyoxymethylene (acetal) POM semi-crystalline N |
i
Thermosets
Aminos glassy 125
Epoxy glassy 18 ;
Polyester glassy 51 g
Phenolic glassy 50 i
Urethane semi-crystalline 94
or rubbery
Others . 294
Rubbers 940 . )
Total 3250 :

Commodity piastics are in italics.
* Courtesy of European Plastics News.
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Generic structure Narme 7,°C Ta’C
AN X=H polyethylene =120 140
§3< % X=F polytetrafluoroethylene ~ —113 327
{g_éj{ X = CHs polypropylene -10 170
HOH X=Cl polyvinylchioride 80 220
X = CgHg polystyrene . 100 —
X=CN polyacrylonitrile 105 D
X=0CO0OCH; polyvinylacetate 29
H X X=Cl polyvinylidene chloride —-18 205
l(-:l—g(: X=F polyvinylidene fluoride —45 210

{butyl rubber)

X =CHs; polymethyl methacrylate 105 —

} X =CHjs polyisobutylene —~70 —
} Y = COOCH;

glassy polymers -\
polyolefins -¥

prepolymer -Y
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Generic structure Name T¢C T C
<[ He=Cx ;l X=H polybutadiene -85 11 .
- N X=CHsz - polyisoprene -756 25
CH, . CHz {natural rubber) ‘
+0—(CHa)a} n=1 polyoxymethylene -85 170
n=2 polyethylene oxide -67 69
0 o n=2 polyethyleneterephthalate 69 265
il 1] n=4 polybutyleneterephthalate 80 232
0—(CH2)»—0—C C
ﬁ n=56 nylon 6 50 228
(CHa)a— C—N n=10 nylon 11 46 185
H
(”) ﬁ n=6, m=4 nylon 6,6 57 265
(CH2lp—N—C—(CH2)n—C—N ,
H H :
[ CHs
polyphenylene oxide 209 (261)
g o}
| CH3
} polyphenylene sulphide 90 2960
E S
] .
F ("3 polyethersulphone 225 - .
1 0 S :
It |
L. e} : #
i
r CHs 0 polycarbonate 145 (295) :
| ]
]
L CHa
" % polyetheretherketone 143 343

Parentheses on melting point signify the polymer is usually amorphous.
‘D’ means that the polymer decomposes before melting.

Vlv*v‘v’
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u *AYA.’AY
AYAYAYA
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100C 200C 300C 400C 500C 600C 700C

Substance 212F  392F 572F  752F 932F 1112F 1292F
Hydrogen, H, — — T 0.01 0.5 1.5 3.0
Carbon monoxide, CO  — 0.2 0.5 2.0 6.0 75 8.5
Methane, CH, — T 0.15 1.0 4.0 8.5 9.0
Carbon dioxide. CO, — 1.0 2.0 4.0 12.5 17.5 20.0
Acetylene, C,H, — — 0.1 0.5 1.0 2.0 2.5
Ethylene, CH, — T 0.5 1.0 4.0 55 6.0
Ethane, C,H, — T 0.1 0.5 1.0 3.0 5.0
Propylene, C,H, — T 0.15 0.5 1.5 3.0 4.5
Pentane, C,H,, 0.01 0.15 0.25 0.5 1.5 0.5 0.08
Benzene, C.H, — 0.05 0.5 3.0 6.0 14.0 16.0
Toluene. G H, — 0.05 0.5 3.5 6.5 8.0 4.0
Styrene, C,H, T 005 235 620 450 200 100
Ethylbenzene, CH, — — — T 0.1 0.5 1.0 1.5
Carbon black — — — — — 6.0 10.0
Residue 99.5 965 700 20.0 8.0 — —
Yield of
mixed gases, cm¥gn  10.0 250 - 500 100.0 150.0 2000 3500
TOTAL 99.5 98.0 98.2 98.6 98.0 98.0 1000

800C 900C 1000C 1100C 1200C 1300C 1400C 1500C
Sub.  1472F 1662F 1832F 2012F 2192F 2372F 2562F 2732F
H, 45 6.0 8.0 9.0 10.0 10.5 11.0 11.5
CO 10.5 115 11.5 12.5 10.5 8.0 7.5 5.0
CH, 11.5 16.0 18.5 15.0 13.0 10.5 3.0 8.0
CO, 16.5 8.5 6.0 4.0 25 1.0 0.5 T
C,H, 3.0 4.0 5.0 10.0 12.5 110 9.5 8.0
C,H, 7.5 6.0 4.0 3.5 2.5 2.0 1.5 12
C,H; 7.0 4.0 25 1.5 1.0 0.5 0.2 0.05
C,H, 2.5 1.0 0.5 0.1 T — — —
CH, 0.01 T — — — — — —
C Hq 10.5 7.0 4.0 3.0 2.0 -1.0 05 0.02
C,H, 20 15 1.0 0.5 03 04 0.01 T
C,H, 50 35 2.0 1.5 1.0 0.6 0.3 0.06
CgH,, 0.8 0.5 0.1 0.05 T — — —_
C-B! 170 21.0 25.0 30.0 350 43.0 50.0 57.0
Res. — —_ — -— f— — — —
Yid. :
gases 500.0 650.0 800.0 900.0 950.0 1000.0 1050.0 1100.0
TOTAL 98.3 905 91.1 90.6 90.3 89.2 90.0 90.8

T = trace
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Ability to control Temperature,
Velocity, and observe Pressure
changes
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matograph A
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Gating system ratio
(S=1:R=1.1:G=2)

S S: Sprue
R: Runner
G: Gate
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Sample Welght: 0,973 mg
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Operator ID:
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Abstract
Expendable pattern casting (EPC) has always been interesting for foundrymen and

industrial people due to its unique advantages. Many aspects of this process have been
investigated. This process is still considered as a new casting method in Iran because
there is not enough knowledge about the process. Promising researches have been
carried out about different related parameters such as coating materials, coating
thickness and etc. but a little work has been performed about the physical and chemical
properties of foams and their effect on the quality of castings, especially in Iran.

In this research, effect of different commercial foams i.e. polystyrene with 20 &

40 ﬁ%— nominal density and polystyrene called blue foam, and coatings including
m

Styromol 702 (contains graphite fillers), Holcote 110 (contains zircon fillers) and
Rheotec 150 (contains both graphite and zircon fillers) on the soundness of Aluminium
castings have been studied through strip fluidity test. Also, the effect of pouring
temperature on 40 x 20 cm fluidity strips 'in thickness of 2,4,6,8,10 and 12 mm, has

been investigated.

The results show that polystyrene foam of 20 icg_; nominal density is the most suitable
m

foam for casting. Styromol 702 and Rheotec 150 are also appropriate due to ease of
application and their enough dry strength. Fluidity caused by Styromol 702 is the
- lowest. Increasing pouring temperature from 720 to 760 °C has little effect on fluidity.
As expected, by increasing the strip thickeness the fluidity length increased, although

some deviations from this trend have also been observed.
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