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Basically ,metal-casting processes involve the introduction of molten metal into a

mold cavity where ,upon solidification ,the metal takes the shape of the cavity.
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Green-sand cores are made from mixtures similar to those for green-sand
molds and are often strengthened with binders .They may also be strengthened
mechanically with wires or rods for small cores, or by frames made of iron or steel

(core arbors) for large cores.
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Dry-sand cores are made from silica sand and binders and are baked to improve
their strength. After they are molded, dry-sand cores must be heated in an oven. This
process hardens the cores, removes unwanted moisture, and activates the binders

for improved strength.
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In this process, a mounted pattern, made of a ferrous metal or aluminum, is
heated to 175-370°C (350-700°F), coated with a parting agent such as silicone, and
clamped to a box or chamber containing a fine sand containing 2.5-4.0 percent
thermosetting resin binder, such as phenol-formaldehyde, which coats the sand

particles.
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For castings with internal cavities or passages ,such as in an automotive engine
block or a valve body .cores utilized .Cores are placed in the mold cavity before
casting to form the interior surface of the casting ,and are removed from the finished

part during shakeout and further processing.
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Different types of furnaces are used for batch melting and continuous melting.
In a batch melting operation, a crucible of a certain capacity is used In continuous

operations ,melting and tapping can be done continuously in a cupola.
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Several types of defects in castings can be caused by the type of flow of the liquid
metal into the mold cavity ,shrinkage of the metal during solidification ,and other

conditions.
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The molds are clamped together by mechanical means and heated to about150-
200°C (300-400°F) to facilitate metal flow and reduce thermal damage to the dies.
The molten metal is then poured through the gating system. After solidification, the

molds are opened and the casting is removed.
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Dissolved gases may be removed from the molten metal by flushing or purging
with an inert gas ,or by melting and pouring the metal in a vacuum .If the dissolved

gas in oxygen ,the molten metal can be deoxidized.
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Alloys with an aluminum base have a wide range of mechanical properties ,mainly

because of various hardening mechanisms and heat treatments that can be used




with them Their fluidity depends on oxides and alloying elements in the metal.
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However .except for alloys with silicon ,they generally have low resistance to
wear and abrasion .Aluminum-base alloys have many applications ,including
architectural and decorative use .Engine blocks of some automobiles are made of

aluminum-alloy castings.
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Copper-base alloys have the advantages of good electrical and thermal
conductivity ,corrosion resistance ,nontoxicity ,and wear properties suitable for
bearing materials Mechanical properties and fluidity are influenced by the alloying

elements.
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Fluxes are inorganic compounds ,such as limestone and dolomite ,and may
include secondary fluxes ,such as sodium carbonate and calcium fluoride( for cast

iron and borax-silica mixtures) for copper alloys.
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If the melting points are too high ,the alloying elements do not mix readily with

the low-melting-point metals In this case ,master alloys ,or hardeners ,are used.
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In order to protect the surface of the molten metal against atmospheric reaction
and contamination ,and to refine the melt ,is must be insulated against heat loss.

This is usually done by covering the surface or mixing the melt with compounds

that form a slag.
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Mach-plate patterns are a popular type of mounted pattern in which two - piece

QS dax 5 ey cwyB )y ales VPN Y

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

opposite sides of a single plate . In such constructions , the gating system can be




mounted on the drag side of the pattern.
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Oven dried (baked) prior to receiving the molten metal ,dry-sand molds qre
stronger than green-sand molds and impart better dimensional accuracy and

surface finish to the casting.

S ) w33l 35 el Cgr ool 3550 alie 5 mlie -V




eyl Jgaz -IV-1Y

Woosled )15 axly bl Jour

Olye

5900 50 slasl g b | oo oS 003 | (g0loiian 0 el @,
Ll 5
. o]
B 6)&@ 9 C«S)Lw.o Y
Y blag | Y
)|Ja| )‘ T oolazul
- Slimgsg | F
sl Jyol JolS ke, |
Jos ey g )8
B ol (azkad) Jgazs &l -
_ o8 g'f’)‘}f oo oo v
Ol &9 Lls 5 (6503
O R T
A Ylsw | A
Y. ez |




B cddles )5 )58

\/\ G)Lo-a-z’ )Lf »‘9

(S o) ol Ags 5o 0yg5 o o gd

il o el 0lsel e b i Sl pbg ol

AL :)lf ula“l.; QLo)' ...................... :)IS Egy QLQ)' ........................... :\).?J é.i)l.’{
........ S g [y 5 0 lg ST o - VAN
................... (g 1) )5 axly ol (6,655 Coln 5l (slaodS) dnado —VA-Y




................................ e ‘Bl.s |) )lS ».\?"9 w‘ )L:.) S y90 u‘;:.e‘.?:s jj‘f‘—\A—f

.......... S g [y ) 0ty ol gl it g oY slge - VA=

........ a2 gt oS jsb ay | hos IS alosl Ul ye —VA-Y




Cgee ol @) 095 Sle SO L adged cdalive |y (e 4z )5 axly (ol 0LL 5 el Sl e 50 VAR

SR I




S gi 1) 5 axlg ol 516 S A - VA -

e g [y 01 e sl 0956 9 IS oy I b bLS | jo 1, 095 Slolaian g &l las — VA=Y

020 Fewly oy OYlse 4 -VAYY

DS b |y o -




SRS 7 |y b (o -

e B s gl | dd > (gl 1S -

.................. A =y |y (6 S o -

S g 1) (6 S B o slao )5 -




............... D2 7 1 69,5 Cldl Il yas -

e e gi |y (65,5 Codl S as sl )15 -

SRS o gs |) 03 yiid M‘;bu»—

e gy |) el oz oo )15 -




...................... S 5 |y (6 S B o> (g San, ple> -

Sgl e odliiwl oz 0gd )0 ol oS £oiax -

RS o gs ‘) Oz &)5‘5)‘) 0)95&9“-’.-7“"‘)")"5“" J‘“?‘c_




.................... Dg oo oolaiul jelaie Az 4y g S WS -

................................ RUWE- ) C.uoy |) 0)5)3—

4.3L:e6’;.::’5).,69))0ng6La:ui;.o..:bja\.';g.gas)ob&fﬁgbwlﬁ‘&y'})uﬁlﬁm}owq@—

................................ Dg g0 00ld 118 (g0g0e L jgo

.................. Sg oo aid S lai o JIB slad aig jo 5L Slge o cde 4z 4y -

...... DB syl gl (oo STHio 4z 90 9,55 51,8 065 Jasg ;0 MolS 0l 5L gy a5 90 0 -




. .o . QLQ%A_]L'Q“SJK:\J”CA-LC_
By Ss olge a4 iy lade a3, o0

3 ao § & Py o 50 b LB (6,108 4y cde -
................................ T ols (K olse a> a4y aijg Jlaie § o 65, 02

. . T = Q o_
MQC).«::U%J‘;XAOA%)QGAJBBG)j‘éﬁ?jtsjtfcjlg)w Ll,o.c" 0970




g Vs B Lo ol it 5 Ol 4 el B 0,8 LSl (e Gloj alold Wl e 4z o -

DB gl

lp 20,5 (o0 Sbml aslad (oo 55 (st xS @l e |y B alste AT (Soee o -

........ . 5,5 Wb ax s ol 5l (6 S ol




...................................... A oy |paise 010 0929 ola g, dx 0dl ABu ) a> £98 aiS (gl -

oo g0 |) o0l ool uLu-AJ )|J.,| u-“y ‘AU—\/\—\YJ




Cast irons represent the largest amount of all metals cast They generally
possess several desirable properties ,such as wear resistance Jhardness ,and good

machinability These alloys can easily be cast into intricate shapes.
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The most commonly used furnaces in foundries today are cupolas and electric-arc
and induction furnaces .Cupolas are basically refractory-lined vertical steel vessels

that are charged with alternating layers of metal ,coke ,and flux.
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To make cold-cure molds ,various organic and inorganic binders are blended
into the sand to chemically bond the grains for greater strength These molds are
dimensionally more accurate than green-sand molds but are more expensive and

are generally used for larger castings.
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In the permanent-mold casting process ,also called hard mold casting ,two halves
of a mold from materials such as cast iron ,steel bronze ,graphite ,or refractory
metal alloys .The mold cavity and gating system are machined into the mold and

thus become an integral part of it.
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Castings of gray cast iron have relatively few shrinkage cavities and little
porosity Recall that various forms of gray cast iron are termed ferritic ,pearlitic,
and martensitic .Because of differences in their structures ,each type has different

properties.
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Compacted graphite iron First produced commercially in ,1976 compacted
graphite iron has properties that fall between those of gray and nodular irons.
Its machinability is better than nodular iron .Typical applications are automotive

engine blocks and heads.
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Because of the high temperatures required to melt cast steels ,up to about1500 "C

(2700°F), their casting requires considerable knowledge and experience.

.......... IR VOWep S o) JRN VCS| FRRV L PO S RUV SR P ICSPVY TR P TEPE 4 S R




eyl Jgaa V- 1Y

V¥o,lads JIS 0ty b)) Jgozr

- 5
5900y slael g o | ool S 005 | (g0lgiuiinn 0 ped S @S,
blal g ol
. ayoks|
) 6H)Ken 5 &5 Lo v

Y dlag | Y

)‘).:‘ )| T oolaw!
- u‘,...e” > "5 ¥

sl Jyol JolS' cole,

= I
Jos Sy 9,8
(42kad)  Jgame &l
= oo | F
O o9 Llgz g (6 5med
o B 5 oo mul
A oYlgw | A
\ 8‘)“’ 9 C"L"" )| ooLb.:..»l ﬂ
Y. Heleez|




PBEHE cdls |5 158

:YO e)l.o.aib )Lf »‘9

il o el 0lsel e b i Sl pbg ol
AL DB LG Gl 3l Egy 5] ) ems— 1= é.l)l.?

S g |y 5 0l ST o -V O-)

(O gio 1) )5 axly (ol (6,655 Coln 5l slaodS) dondo -YO-Y

]

g )5 €955 5l LB 1) piome 90l ia sla plesaly g Clas ~YO-Y




...... Ay pb 1 S asly ol 5hs 090 Ol o 15l -VO-F

...... s g |y )5 axlg cpl syt ez oY 0lge -V O-0

Mg ) ) 0y cnl (ilage 5 (genl OIS -YO-F

e gdgs Jol5 jeb ) (oe SIS plonil >l 0 VOV




St shos S GbL S G 5 e ) e Olisel e slaplesaly 5 1S 55 -YO-A

L oo (nl @) 0920 Sde 3L w3ged ovalive |y (pgee 4z )1 0oly (nl L 5 plamil Jol e yo -VO-A

e 7yl




g 1) 45 oz lg ol 5l (6 T A s -YO-) -

a9 [y 01 s syl 0956 9 IS oy ol b bLS | jo 1, 095 Silolaian g &l a5 -V -1

e el 2y SVl & -YO)Y

Dail oo Slasein ax sl slazsil g ©gd Il 4o g T lasLIT -




28,5 55 g Slasie 4 4z b erteegll a3l (650,)k 5 (B s Aok 0 il SIS 4z -

DR o gs

........................... €55 oo ool wlFaiz 2,8 JUIS 5| auirng)T claslIT oS0l g >yb jo [ -

S 95 QT SLle s 0 oolainl 2Kl piww 55 4> p—:-i-:-njﬂ sl sl -

............ Sy oo odliiwl 55 g i gl 4w 5l ol sleslT 5 puivegll (6 Fais ) 4o jglaie ax 4 -




50 Rl (Slaged 4z w5 5ol plp V51 e (g) sl il 4355 Jlad 4 el )| Cnd &S’ (5550 50 -

s s

sl 18 5y anlad g 0335 i (S a7 sl slagLIT 5o -

50 Wb pisegl slaslIT (6 Faisu o jlocags bzl sl 5 0auST, Slolasl Bis> (gl Slowged ax -

s

D9 o oloul dalad (3 gu ax 39d ooliiwl 8y 4355 ) iyl GlasUIT (6 Faisu ) 10 45 S ge 0 -




o9 4> (9925 ooliinl 435 5) 0gub eolatwl o yuo 31 Jadd puiagll slaslT g Saisu, 045 Syg0 o -

...... Dg o oloul axlad o

.o}.i;‘saoou.:.m\)sb.‘.“\ggawo);a—

...... 20,5 cn et gl az 0 LBy 00l al e -

DS 18 a5 5,50 Wb SIS dx o 1l eolain] s jo -

Sl iz lendly jo L;).“..’;'isc\.?c:)\y a0 -




oS g0 ‘) 0o 0ol ULM.» )‘).:‘ LJ""Y r:l.? -YO-VY

QS dax 5 ey cwyB ]y ales YO T
The design to the gating system in important for proper delivery of the molten

metal into the mold cavity.
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Turbulence must be minimized ,air and gases must be allowed to escape by
such means as vents ,and proper temperature gradients must be established and

maintained to minimize shrinkage and porosity.
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The design of risers is also important in order to supply the necessary molten




metal during solidification of the casting .The pouring basin may also serve as a

riser.
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Almost all metals can be sand cast .The surface finish obtained is largely a function
of the materials used in making the mold .Dimensional accuracy is not as good as

that of other casting processes.
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A test for fluidity using a spiral mold .The fluidity index is the length of the

solidified metal in the spiral passage The greater the length of the solidified metal,

the greater is its fluidity.
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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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