
Cashing r 1got Shuclune 1 
Molfen mefaly are povred imfo molds and 

permilled o 4olidify oten the mold produceo a sinpie shope paishkd shape, 

r Cash 

In svr Case, the meld prodvces a nimple shahe, called an inget, 
that hegires exfensive plaahe defr madion or machinNn eejrc a inishd 
pveduct io yeated 

Jnethr a Caotnf or an got, a micostmvefre pvducsd which 
three pars lta . Con consT many a 

Chill Zone 
The chill zone io a namoo band fondomly mentd n at 

he 4fnce o the casing. 

The melal at the mold oall so the pist o ceol to or belao he reezn Rmp. 

The mold oal alo prioe many srfacoo at wkich helengoneoas nucle adnn 

ay fake place . 

hre fore, a lorge no. groind begin to nueleat and 

Columnar Zone-
The Colomnar one Conlain elongated grains men1ed 

a pav hc olar cryotalleqinphic dire co on 

As heat io Temoved rom the caohnp by the msld matenal the grains 
in the chiu 3one begin to rao fh ire cdion appos;t to tha 

hnat fno, or rom th Coldeot focoarde ha hstast aTeao f hi caspne 

USually maan hat h rain roo perpendisor to he mold cial 

gmauns 9 Jasle in Cerlain Crylallographie diretino, Jn melals uoh a 

Cubic Caypfalshu chr rawo m he chill zone that haue a <loo7 dreho 
perpen dhtular to ha mld dall enoro faoter than our less favourable oyeyled 



Eventually He yan he Colomnar 3one have <lvo> direcdhons thalt ave 

parallel fo one an@ fher, vin the columnnr zone anuotropiC propenhes 

The fermation ihe Columnar ame o inflvence d pnmarily y grooth, rafher 
than nucleod bn, phenomena. 

he ain may be comprred many denhiao he kisuid io oiginnlly 
mderte le d. Or dolidkhfieadhen may pncced b planar oh4 the mdercoo led. 

Columnar raansf no ndercorli'n has ocered. 
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Fg . Devebp me 4 the micmstucturt a capdnf dno ikiptndbon. 
(ay Nucleahen bein 

(b) Th chil 3pnt mo 

(c) Prerred ouoth pmduce the columnar gm 
d) Assidinal nuclendon creajeo the esuimd 3me. 
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Dendj hes may he 
Preent 

columnvr qrodn s 

Mold isid 

Favernbly cmenkd 
chull ran1 deve lap 

tnto columnay rauns 

ch rains 
men led 

hg l2: Combeiive qrouh 4 he graine in the chi zone Teoulh 1 only 

these rains wi fab favrable orientnionmo developin 
into celumnar rans. 

tsviaxed Zme . 

tqutaxedZenn-
marl Cases a pre melal conhnves to graw Jn 

Colomnay manner utl all the ligvid hao selidki tied 

9 peciol irmeus thnus in pure melals, an Ho utver, in allop and 

esuiaxed 3me trmo n the Comer ha Casting or ingot 

The esui4xed 3me Cmfain nw, ondomly nthed rain fth ta jed 
ba ade pomng tmperatre, all elomu, r ran Tepai 
inoculndna agtnt 

Thee wains rro a relohvely round, esuiexed, rain ith a 

Tndom menfoden and stop th roath the celumna ralnss. 

egu axe d 3ome 1 a nuclea hon - Conto (lt d Th tmahn the 

Pro ce d and CaUseD that pndm ha Candine to have is otropic 
he havr 
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