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nefdlunumsrauuungs (Sand Molds) ﬁﬁzzﬂ%’ﬁ'umniuﬁa@ﬁu wisaan
Wy 2 Ysenn Aa

1. NSMEnAasTINTIA (Natural Mold Sand) Us:naudianaeddnn (SI0) weial
Aufwmies (Clay ¥iln Aluminium Silicate Inenduluaiusssues (Weathering)) %4
wisngin s uuuAsminrda  wadlaneilaldndnunsndslunina sssumatieneewuans
funidueedaagdiuiuiunn

NIYETINDE  WIlAINMIIanIudrnsLen mnfe mald Tuldeanlius
wdvhmadndnwauasiulgL T

TAAYDINTILNADTTTNTIF

1. Wanefuunasiaam

aamlARILLLURES
Tduanslurnzaudhafunaa

2
3
4. ynaulugranuuLNR (4.8%)
5

6.

NIEEIUT NN LaNANLasgnTzd i Ezats  udninnnasfuiumdenghidudasdiu

4% ua: AT (Moisture) ulFiaiioundt 4% asmsrilinsieinanedng
URaLsInan

nmeingemaasanduaaniunmeddnn (SI0)) 378 Zircon N1518 Olivine Uaw
N8 Chromite UAMMANNENAUAIUT=ENY (Binder), 1uAZAISBNRLAEANS 9 AaTzany

dwiunmeinemaniudestiodlfiuulnlun Bentonite) Ausnn



16

. -
waalansioIdy

33]“?1 1.6 udmy Fio

Sallway SIding 1

Belt -—\ .«w—r——w——v-v---«»—-»wuu»——---a:

. Foundry Sand ;

A4 b i

B [ A N §

[ 1 [ v ;

5 ! ! ! i

g S 1 j

& v i ; ;

ul ‘g Sand from Dryer : :
3

| & Dry Sand Storage E

e ':Faundry Sand |

H i

i 1

}

Q\_.,, }Wst Sand oo i

| | '

3 e ;

g i Truck Dumnp ; %

L foeemmeed

i Z‘def\? FILUURASVITIY UASHITIEDINTUINATS C(;

ﬂﬁw“ﬁr Different Sands on Strength and Working Froperties
Cured Tensile Strength,
psi (approx.)
Working 20 hr + 3 hr
Sand AFS Time Stripping @100%
Type GFN {min) Time 4nr 20hr 24 hr Rel Hum.
Lake 50-60 35 75 min 192 230 235 190
Lake 67%
Bank 33%  80-100 60 5 hr 10 min 40 125 135 110
Lake 85%
Bank 15%  70-100 60 3 hr 50 min 70 170 155 120
Silica 60-75 15 30 min 180 250 255 185
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M39h 1.2 Synthetic Sand Properties Versus Section Size and Weight

Green
Section Compressive
Weight Thickress, AFS Strength; Moisture,
b i - Permeability psi ger cent
up to 1 1/8 20 10- 3.6
1 - 10 1/4-1/2 30 12- ) 3.6
10 = 50 1-2 40 12 3.5
50 -100 ' 3 50 / 14 3.5
100 -200 4 3.4
200 -250 5 3.3
1000~ up G 3.2
ﬂ'ﬁ']dﬁ and Mixtures
Mixture
2 3 4
w&ivs’ne sand, AFS,GFN, y
60-80 e 98 b 96 Ib 95 b 90 b
Olivine floyg?” #7.......... %5 ... ... - - B 10 1b
.............. 4 b 2 b 51 31k
............. - 3 - -
..................... - - 34 1b 14 b
.................................. 2.2 b 23 1b 221 2.2 b
Gresn compression SIrength, PST ..o oo 12
Carbonized StabiliZer ... e 1 1/2%
MOISILITE oveo b et 2-3 %
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4. LUURES Loam dandunin Loam Mold iiunuumanuuislygl 9 :{%”ﬁal%
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N9 (Sweep) Fnstaiam i duguieaefidesnts naumns nl eAdT LU Ul Tau

Anyazhas

Pattern Core

J\,pe half.

_ Core print

@?@ —Drag half

Part mg ling

Drag half
of pattern Drag hait of flask

1 Place drag half of pattern on

é‘a:}‘ke off
mold board in drag haif of flask

excess sand

Downgate

(sprue) ow prepare cope haif of mold

Downgate

{sprue)
In-gate ; Core set in place
N
\ H
- "I -
3 Roll drag over, pld D
half of pattern and flask
A
Cope Drag
. & Separate flask, remove all pattemns,
Pouring

set core in place, close flask
cup

6 Flask closed, clamped together,
ready for pouring of metal

%

U@ 110 uvunaansey

Eakt
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Materials

Solvent
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Bottom Moulding Box

(

b
[RNRSR =Y
Pattern
(a) Component to be Cast {b) Bottom Box Rammed Up
_ Feeding Gate, to prowde
Top ng (‘Cope) . a head of metal to
Pouring : the mould, and all
Gate — escape of gases
i_ocatmg /% _
Pegs
Runner/

Bottom Box (Drag)
{c) Mould Ready for Pouri

3l 112 uane Moids nareuazsIunas Afzumla 9
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iston .
Typical variable

Watertown Method axis centrifugal
. 1 2 casting machine

Water cooled:
mold —7

Typical horizontal Spiral path of metal

axis centrifugal Delavaud Method
casting machine

Sartd Spun-Method
{Small mold)

o
gﬂ“n 1.15 Permanent Molds uge Centrifugal
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5. wuumaa Pit fenFen Pit Mold ifluuuunasuuuzanannuazlaunelaléviy
(Flask) taesmai#iEymmauiulnrumdawnulpemnavasadanii nszsuildsn
2.5"- 4" lnarimuslinguaonaiiiu Drag wasdaddu Cope Affwislnafimanzanday
freazazmnitulaedatinades dsesunaifuRulsnundana

6. uuunsa dloy Wuwuumsafifinaueugs usslmuudusmaamihlans
gown sasrimdiazananunanudainliunsaiuladies@Bing ahud) dnlsaau 5 sz
Lm”amxgmﬂﬂﬁwawLLé"ﬂﬁY’\'”a 5 wianrildufsmsuaulnnants (Co) Whihuuu e
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7. wuunaaildanune SauBundn Shell Mold ¥38 C-Process Al ilunisii

V- as P P
NIBIANNINTNNU Urea Formaldehydes #38 Phenol Formaldehydes il
NN (Ovens) uirEsnsnasnnzdadanmedinilinsnaudugsnun

o . . <t .
fanunundszain 1/4-3/8" Tanfiuuruas Joint Line w38 Parting

Free-flowing fine silica sand and resin are
mixed to coat the sand particles.
3. Prepared sand put in the dump~box, sufficient

to cover the pattern plate to a depth of about

50 mm.

4. Heated metal pattern located on top of the

box.

5. Dump-box is inverted so that the sand-
resin mix falls onto the heated pattern and
is held in this position for several seconds,
during which the heat from the pattern

causes the resin to fuse and bond the

sand particles.
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pattern plate 6. Dump-box turned over; a layer of fused
sand 'sticks' to the pattern plate and the

remainder falls away.

7. Pattern plate and adhering sand are removed

from dump-box.

and partly cured sand

e fully cured in an oven at a

ded temperature.

9. The cured shell is released from the pat-

tern.

10. The second half of the mould is prepared as
above, Both parts are aligned and clamped
together with large bulldog clips. The shell
mouids are often supported in racks for

pouring, as shown in 11.

As the metal solidifies and cools, the

shells burn away and leave very little sand

to be removed.

it 116 Shell Molds
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Gﬂﬂiﬁ 1.5 Some Sands Used for Shell Cores

% Retained on

Source AFS No. Shape Solor % Quariz 50 70000 1000140 2000 2700 Pan ) Clay:
Wedron,

Winois 108 Rounded White 99.9+ 0.4 284 448 188 50 26 0-2%
Miltville, Sub-

New .Jersey 124 angular White 99.9+ 0.3 153 416 316 78 34 0-.2%
Mili Creek,

Oklaboma a7 Rounded White 39.9¢ 0.4 74 450 363 104 01 04 0-2%
Overton,

Nevada 124 Hounded White 99.0+ 507 282 67 0-2%
Vassar, Sub-

Michigan 83 angular Tan a3 9.5 1.9 05  1-3%

Qceanside,

Catifornia 70 Angular © White 87 55 07 01 0-2%

Providence, Sub-
Rl 141 angular 154 268 29.6 134 112 1-1.5%
Australia,

Zircon Rounded

519 43.2 None

Ceramic
Shell Mold

Casting

g‘ﬂﬁ 1.18 Ceramic shell Process
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[
[

Pouring
Basin

{ry Sand
Strainer Core

Burlap Wrapping

Shell,
Holes for Escape

of Gases,
Shefl Core

Core Arbor of
Wrought fron Pipe

Collar Whichfits
Against
Bottom of Flask

Flagk,

Col
Nut Tightened Ag
Collar 1o Provid
Holding of C

onCors Arbor™—

1.

Metal pattern plate complete with its machined
runner and riser is preheated to a suitable

temperature.

Free-flowing fine silica sand and resin are

mixed to coat the sand particles.

Prepared sand put in the dump-box, sufficient
to cover the pattern plate to a depth of about

50 mm.

gl 121 Shell Mould Process



34

e T gl
naelanziawi

pattern plate —

sUf 121 (sie)

4;)

attern located on top

rted so that the sand-

resin mix falls onto the heated pattern and

hich the nheat from the pattern

bond the

sand particles.

Dump-box r of fused

late and the

plate and adhering sand are removed

7 dump-oox.

The pattern plate and partly cured sand

The cured shell is released from the pat-
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ond half of the mould is prepared as

ahove. Both pants are aligned and clamped

her with large bulldog clips. The shell

e often supported in racks for

pounng, as shown in 11,

As the metal solidifies and cools, the

hurn away and leave very little sand

» be removed

?\,@rﬂ Vents
=}




. e
naelanzilaeiu

arob . CO; gas (a) Sufficient probes and their
e gassing gassin
manifo?d correct location in the mould

g are essential for uniform har-
100 mm 100 mm

3

dening.

hood
gassing ‘

- VACUUM  gassing . ) . {c) ldeal for automated product
pulley ‘ pulley

where several moulds or core

can be gassed at one time.

door

0 olT0TOC0 GO 000000 O conveyor
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1. Wax pattern made and fastened onto its own runner with a

heated spatu!a.

2. A tube of plastic material made from polythene or P.V.C.

pipe is placed on a piece of glass and the pattern arranged
O : at the centre as shown.

poured alongside the pattern until

4, When hardened, the mould is carefully removed from the
plastic ring, and the wax melted and burned out to leave the

cavity.

5. The mould is then turned over so that the pouring basin is

uppermost, and the molten metal is poured into it.

g‘ﬂﬁ 1.24 Lost Wax
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(c) Mould " after
e removal {melting)
of the wax patlem

(o 7

¢ &
JUN 126 udavmiay U uTY

(d) Final castin
components

71} pALIINADT

W

with finished
in the foreground

S
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