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Sand casting consists of placing pattern in sand to make imprint, incorporating a
gating system, filling the resulting cavity with molten metal, allowing the metal to

cool until it solidifies, breaking away the sand mold, and removing the casting.
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Most sand casting operations use silica sand( sio ) sand is product of the

disintegration of rocks over extremely long priods of time.
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Green molding sand actually a mixture of sand ,clay ,and water .Other material
can also be added to this mixture to import various properties such as improved

strength at elevated temperature.
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Clay is often used in molds as cohesive agent to bond sand particles .giving the
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Patterns are used to mold the sand mixture in to the shape of the casting .They

may be made of wood ,plaster ,plastic ,or metal.
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At the base of the sprue is a gate molds typically contain a system of gates
constracted of minimize turbulence in the molten metal and control flow .Gating

systems often in clued passageways ,called runners.
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One piece patterns age generally used for simpler shapes and low quantity




production.
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Split patterns are two-piece patterns made so that each part forms a portion of




the cavity for the casting.
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The most commonly used furnaces in foundries are cupolas and electric arc and|

induction furnaces.

S gio Iy 2 cdlad IS 5155 (o Cpa eolaiul 8,90 a2l ie g lie -2-10




b)) Jeu -4V F

Vojlads andz byl Jgor

590050 slasl g b | oo cunS 0 pes | (g0loiian 0y affee
Y Lloail g ol
v &) g &5 Lo
v Sl g (Gl SIS ale,
\ 50425 9 15 5l e oLz

ey 3 JS plosl Jpol JolS 2ols,

Y
Jos
_ o (I ashid) Jgaxo 4l
f 9 (5}.:-0-3 ‘)lf uia)‘)'f C_,_‘?:i =) W“B‘",
Ol o9 Llg=
¢ Vg 4 oS 5 eeo el

Sl ol gox




2L cdls |5 158

S a ) 9 290 Wlles

il o el 0lsel e b i Sl b g ol
AL DB LG Gl 3l Egy 3] ) em— 1= @)L’{

'-‘: .’9—;-."))[5&?‘9‘;5&_'9&.@—\’—\

(i 1) 55 a2y ol (5,55 5l (slaods) awaio =) =Y

ez 5 5 E9 75 51 B 1) o e gl o s slenl) g o) oY




Sz ) 6B 02ly cnl Gl cg 3V Slge ) -0

b gz [y ) axly opl (sdlags g Sl SIS -Y -7

RUWE. ) z

Fo J5b oy b JolS jebo a1y Jee )5 plosl ol e -V oY




g 5 43l 5l g (e |y e el e DS3-Y oA




L) csee (ol @8y 090 e S5 L asgai oaalin ) psee ax )5 axly cnl 0L 5 plsl Jolpe 0 -V -4

AR bl

.................... S g |y )5 0y ol 5l 6 S asecs =Y o =Y




3 Gly 2 SVl ) 21X

...... S (S a5, g -

ygn e bl 7 (5 S 45 00

.................... s :9&3‘)6;@.)439.3OO;3)LQ0596—

(o 095 358 slood 3l j5kaia -

faisS oo S0y 351 ol cde ax 4y -

........ Sl o) 51 Bad 50,5 0 & ygo Sloy 4z (65 0l e -




Lol sblie ax slyls 20318 asgy -

g ) Jeb b g 358 -

S g0 S 55b 9 93 jo 1y pj eyl 51 oy 0018 -

s -

a8 —

)-5 °)l€)~‘ -

.............. oaims ST ye5 SaIS—

---------- S (o0 08 Gy Slde SIS 03 9,8 51 S ) g 5 S eaBle wiile 093 (slalnl e a4y -

Td s aas axgi b (SIG ax 4 Olie a3 plfin g 5L 51 e 5L 51 LS agy 5l eoliiul plSm o -

DO




A\

s Sde SOL T 000 Cale; wb ol 4 5L Slge (yoges aSlal K a5 SIS -

g 08,5 Cole; b olde 4y 5,0 o505 adlol plSn a5 SIS -

ity i ol S g ol s -




oS g0 ‘) 0o 0ol ULM.: )‘))‘ u-*-’y r:l.?—\ VY

DS dax 5 ey cwyB )y ales -V e
The pouring of the molten metal require careful handling in order to reduce
contamination by gases and nonmetallic imparities .Ladles must be clean and free

of moisture.
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For casting with internal cavities or passages such as in an automotive engine

block or valve body .cores are utilized.
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Cores are placed in the mold cavity before casting to form the interior surfaces of
the casting ,and are removed from the finished port during shake out and farther|

processing.
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After solidification ,the casting is shake out of its mold ,and the sand and oxide




layers adhering to the casting are removed by vibration or by sand blasting.
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Cores are formed in core boxes ,which are used much like patterns are used to

form sand molds.
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In the horizontally placed core ,the core in anchored by core prints.
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To make cold-care molds, various organic and inorganic binders are blended in

to the sand to chemically bond the grains for greater strength.
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After the mold has been shaped and coves have been placed in positron, the two

halves (cope and drag) are closed, clomped, and weighted down.
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Several types of defects in castings can be caused by the type of flow of the liquid
metal in to the mold cavity ,shirinkage of the metal during solidification cracking'

(hot tearing) occurs.
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Blows ,scars blisters .And scabs ,which are cavities on the surface of the casting.
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To keep the core from shifting ,metal supports known as chaplets ,may be used

to anchor the core in place.
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Wood patterns are used for small ,aluminum for intermediate ,and ferrous alloys

for large production runs.
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Good permeability of molds and cores allows gases and steam evolved during

casting to escape easily.
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Patterns may be made of a combination of materials to reduce wear in critical
regions of the pattern .Patterns are usually coated with a parting agent to facilitate

their removal from the molds.
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In the permanent — mold casting process ,two halves of a mold are made from

materials such as cast iron ,steel ,bronze ,graphite ,or refractory metal alloys.
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Lost-foam casting is a type of evaporative-pattern casting process that is similar

to investment casting except foam is used for the pattern instead of wax.
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Dry-sand cores are made from silica and binders and are baked to improve their

strength.
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Match-plate patterns are a popular type of mounted pattern in which two-piece

patterns are constructed by securing each half of one or more split patterns to the




opposite side of a single plate.

it |y o Cdled IS 5155 i g oolicisl 590 gl e g aslia —Y V=10




VY ooslads ander obots)l Jour

eyl Jga -TY-17

- AL
5900y cliael g ol | 00l oS 0y05 | (50l 0y .

v bloail g ol

\ e 5 S L

v il g sl SIS Cole,

v Sl g )15l 5l oo ool

v 5 5 bl Jgol b5 cule,

o S

g s (IS axkad) Jgame 43|

- Sod S8 G5 &2 e

ol oo Uls> 4

] il s JUS ) s

\ ¢>‘).«o 9 caL.A )‘ oolazu!

o Syl oz




PEHE cudled )5 o155

o 3 Lowary dnid

S sldilginl Jow g S a9 550

................................... ul.»...u)...as r:l.* ubyﬂ).:.m r:l.a L;b‘yl} tab 9 'al.’
................................... R ORI | S ] PR S SR 31 L BT SUvCR) S SRR P [ T
............................................................................................................................... A oo 1y )5 oty IS Bas -VA-)
...................................................................................... (O gio 1) )5 axly pl (6,655 5l (slaoMs) dwaio -YA-Y
......................................................... D 50,8 E9,5 51 B 1) p e g0l o sla slosal) 5 las -YA-Y

Yy#s



Yyv




YYA




L) csee (nl @8y 050 Cde S5 L asgai onaliv ) psee ax )5 axly cnl 0Ll g el J> e 0 -VA-S

................................................................................................................................................................................. 0 6“99"
............................................................................................................ B g | )5 axly ool 5l (6 S e VA=Y -
.................. Sem o |y 31 a0 sl 0956 5 (6,15 0y ol b L | jo 1) g5 ilolgadn g ool ke -YA-1

yva




100 Gy gy OYlge 40 SVANY

........................................... 0,5 5z, 88l O jao 4 lgi sei |y allginl aisle Dladad Jam cde a> -

3,0 0929 axkad 15 s dx 90 Sl 09l (6, S IB B3l O jso 4 S slaslginl Jow oS S0 jo -
................................................................................................................................................................................. RS ol

I ot 9 955 55 IB Bl S5 ay slalsial Jas o5 5y I8 4 s olsices T L 155 4 -

................................................................................................................. AadS s gl gl sl ol o e (6,5 A

Y.




axkd o ome a4z oS S IB a5y 420 )0 G390 Djpo |y SO slalgial oo azsls -

.................................................................................................................................. RUER W IV IR WAREAPERE 3 B w1

SR Ay oy B oged Cole, b ) SIS az 09l (65 dB o) az )0 50 SO wilginl Jaw azsls -
.............................................................................................................................................................. ol s 4 Il anlad

S g |y 00l ools ylas Il oY el -YA-NY

AR




WS dez 5 lgy o B ]y g ale> -YANY

Expend able molds are made of sand ,plaster ,ceramics and similar materials

which are generally mixed with various binders ,or bonding agents.
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The selection of a pattern material depends on the size and shape of casting ,the

dimensional accuracy and the quantity of castings required ,and molding process

to be used.
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Moisture content of the sand must be carefully controlled ,so that its strength is

not adversely affected.
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