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» Sand Casting * Investment Casting - Die Casting

High Temperature Alloy, High Temperature Alloy, High Temperature Alloy,
Complex Geometry, Complex Geometry, Moderate Geometry,
Rough Surface Finish Moderately Smooth Surface  Smooth Surface

Finish
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Three Cast Structures of Solidified Metals

Chill zone Equiaxed

(c) structure FIGURE 5.8
Schematic
Illustration of three
cast structures of
metals solidified in a
square mold:

*(a) pure metals;

*(b) solid-solution

alloys; and

*(c) the structure

obtained by

- L PPV heterogeneous

S ey At [s>¢% nucleation of grains,
i - ' using nucleating

agents.
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Features of a Sand Mold

Open riser Vent

L

Pouring basin {(cup)

i 1D IN

|
|

Drag

|

Jau
Blind

riser

Flask

N
Sprrue
Sand
Parting
line
Sand

*Schematic illustration of a sand mold, showing various features.



Pouring cup
5 Side riser

Casting

Top riser



Electric Furnaces

Melt or Crucible or

Coil 3 Charge “l f Lining

Induction Furnace Electric Furnace



1318988 ( Green Sand)

gadLaNAIUTzR 1% (Binders)

wiln b w3autls wIatangnIn (Dextrine)

AT awiLaE Huna (Water Glass) 13T% (Resins) #IaTLu4e (Cement)

IBNITI WA NILNNEA DY NITIBLAN RIDNINT LN UTeunth 1% WENNL
NINLRAD LNDYIN AR URFANANNAZLD LS ’RINIIDDAALULDAN Lade

qmaadﬂ?maaﬂﬁ A

P4 Y ~ % = 3
mugﬁ"[@mg LGN AN NDUIANWLANTS iﬂﬂ’]t;]ﬂ

navanlg laan Litfednianmiaed lansenunie

SUNRNUYEN lane

AN ARKNIBADN M REAIN

NWAMUTOWINNIN AN 1 TU LRRNLAHYIRaalIzu s 1,500°-1,550°C




NNINATDLNINYKAa (Sand Testing)
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LULBaan3I1g (Sand Molding)
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Steps in Sand Casting

(a) (b)

Core prints
Cope pattern plate Drag pattern plate

(d) (e) ()
Risers

@ Flask

Core halves
pasted together

Core boxes

Cope ready for sand



Steps in Sand Casting

(@) (h)

\//
Cope after ramming with

sand and removing Drag ready for sand Drag after
pattern, sprue, and risers removing pattern

0] (m)

Casting as Casting ready
Drag with core Cope and drag removed from for shippement

set in place assembled ready mold; heat treated
for pouring
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NTUIBNITHNADAILNIINIT DN ¢) (Other Expendable Mold Casting Processes)

uuuaatdaan (Shell Molds)
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=Shell Casting

z

Dump-Box Technique

~
4

v
/! 2l
s ;’%/&4 Coated sand
Vi
r /K<’ Pattern Pattern
P N Coated
sand

~

N
\®
<~ Dump box

)

(a) Pattern rotated (b) Pattern and dump
and clamped to dump box box rotated

Figure 11.13 A common method of making shell molds. Called dump-box technique, the
limitations are the formation of voids in the shell and peelback (when sections of the shell
fall off as the pattern is raised). Source: ASM International.



=Shell Casting

z

Dump-Box Technique

Shell Excess

Coated coe/lted sand

sand

%

Investment

(c) Pattern dump box (d) Pattern and shell
in position for the investment removed from dump box



A8n1suaaLuUiuIan (Hot Box Method)

Pouring cup
and sprue

Plastic shoot Sand
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WUUBABE N (Vacuum Molding) VeProcoss

WUUKABINALE NI (Expanded Polystyrene Process)

Sand packed
Y around pattern

Cup and sprug ——»- Mold box —»= ‘ LA L " L}—— Molten metal
of foam F: displaces and

% vaporizes

foam pattern
Foam pattern —» Spraying
refractory
compound
(1) ) (2)

- v i .
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Lost Foam Castings

Molten
metal

Polystyrene
blank
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Mold to make pattern
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Wax
pattern

Injection wax

or plastic pattern Ejecting pattern Pattern assembly
(Tree)
(f)
Slurry coating Stucco coating Completed mold
(8) (h) s )
Autoclaved » metal
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) Castin
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Mold to make pattern

(a) (b)\«

Injection wax pattern
or plastic pattern Ejecting pattern Pattern assembly
{Tree)

(f)
N

)
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Slurry coating Stucco coating Completed mold
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Heat
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WUUBAAISUawlnaan k@ (CO2 Mold Process)
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LULARBNIILHENTLNNEG (Sand Mold with Cement Binder)



LULRABLEIINN (Ceramic—Mold Casting)

Mould-making:
pouring the plaster

B Fireclay backup
B Ceramic facing
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Operation Sequence of Making a Ceramic Mold

(a) Transfer (b)

bowl

(c)

Green mold

Ceramic

slurry

Pattern i .

Flask Flask

Pouring slurry Stripping green mold Burn-off

*Sequence of operations in making a ceramic mold.
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Ceramic facing~__

Steel

band
Fireclay an

Hrag backup

(©)

(b)

Ceramic

. band
Cope Fireclay
(shown inverted) backup

B Fireclay backup
[ ] Ceramic facing

Figure 11.17 A typical ceramic mold (Shaw process) for casting steel dies used in

hot forging.



N13MADFINA (Vacuum Casting)

(a) (b}

Vacuum

Induction furnace

Casting

Molten metal




Die Casting Machine




N13%aaLKIYY (Centrifugal Casting)

Molten Mi>ld
metal O
{ }
Mo ld\ \_/

Free roller

@,

Drive roller

©,

i i
Rollers
l |
Drive shaft |

FIGURE 5.30 Schematic illustration of the centrifugal casting process.
Pipes, cylinder liners, and similarly shaped parts can be cast by this
process.



Semicentrifugal Casting
Process

Pouring basin (b)
and gate

Molten
metal

"

Casting

Flasks

Holding

fixture

Revolving table

*FIGURE 5.31 (a) Schematic illustration of the semicentrifugal casting process. (b)
Schematic illustration of casting by centrifuging. The molds are placed at the
periphery of the machine, and the molten metal is forced into the molds by centrifugal

forces.



Centrifugal Casting

horizontal sand-lined mold
casting vertical



mM3shaeiiudn Squeeze CaStlng Process

-%rl? -
. ez ™o

Melt metal Pour molten metal Close die and  Eject squeeze casting and
into die apply pressure charge melt stock and
repeat cycle

n1suaauuulngg (Slush Casting)
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