
$oidifcathon a lolio Solvhm alloy (23) 
hen an alloy uch as CU-4o7 Ni 

o melted and cooled doli dhhcadhon egiyes hat looth nuele ahon and 9ad7 
OCCUrs. 

ge neous nucleanen permits litle or no mder co oling, so soldistden Heleregen 
begins ohen the ugid reaches he usuidus kmperature . 

he phane diaqam tz4), aith a he line dnon ot the liqidus temperare 
fells us that the fivst solid fo fm has a o hin f cu- S2 7. Ni . 

Grow th theAolid Aegures that he lafent heat uim, wich e volves 
the lqvid solidipe, be Yemoved from he Aoid - iqid Mlerntt. . 

n addihn 
, difvs ion mat occr so that fhe composiheno the Aoid x ugvid 

phares tollevo the Joldus k iquidus cve o nn Coolun 

hL lefent heat d fsin so Temoved over a ange kmper orbr ec that the 
Coulinr cve pLaten fg5) shows a chane iy slope, rathur han a flat 
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CU 80 Ni 

weght percent nickel 

Fg 4 e chanye 1 dkv ctre da Cu-40% Ni aly dn erilibium ss ldp caden. 

T uckel k copaer a-tm mut dlve dunn Caalip n order fo Sadsfy the 

hae diap rana prnks ce a nmdtm , e bnum Stctre. 
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12-80 c = uaudos 
130 

124o'c Soudus 
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Time Cu 

Sha ceolin cmve tor an Somaphous ally duing 1slidshcadvn T 
Chanpe slope the ceouup cemwe 'indhcale 4he lisudus k 4slidus 

emperohre, in thio Cae fr a cu-4o7 ali aly 

At the slat d freaginf, the liqid Conlains CU-40 Ni and the -irst solid 

Centaino Cu-S27 Ni 

lt atong must have difuseo and Concentraded t he tist soliod to Jom. 

Bu affer Coolin to 1255 C, sot dn cadim ha advanced and the phare 
af ram tells us hat ng all s ha uqvd must Comtain 32 li qnd 

all thesolid must centain 45Z l. 

U'n ceolinf om he iquidus to 12-50C 

oam fh ist solid t ha nico 

s0me nickel atows must igfuse 
old, redying he nickel iy the idt 

solid. 

A ddi henal Atiekel aBomo dilfvre rom the soldi fyine Aigvd o the 

n ol'd. MMen whilk Copper atomo hove Con cemnaded , by dithvsim 
in fo the remainn tid. 

must Canhnue mhl the lost iaid, which contoiv 
oid Con taininp CU- 4o 7 N 

hA pro cem 
CU-38 7 Ni, solh cdih es m 



Just belas the solidus, all the ssid must Comtaun a mutm 

Cenceutraden 40 Ni thvovzkt. 

n erder to achieve his ejtbyum inal cw otre, the Cooi rau mut be 
exfremely lao. 

Solhuent hme must be perited fr the copper K nickel atomo to 

oisek pro duce the Combo Sid m3 ven by the phare hagrams 

must prahcal Cashn aivsdnw, the codin at too rard to penmT 
esuibnum. 

Won eguiibniom Joldiicadd on 6 oid Soluh on alloys 

hen coolinp o too rapid or aloms to diwre « prodwce the equi ubvum 
Cmdih on tnusualwecre are podued in he Caoding. L' see Ohat 

happens fo our Cu- o i ally on raptd colinp. 

Again the firat oid , Confainin Sah dli, forns on Ten ching tha Aigvidus 

tmporatore t). 
On coolinj f» 1260c, the he line tells us at the diqud coniio 34 Ni 

& the sod which tmo at that tomperartre contains 46 Ni. 

Sane difw ion occos Tapidky *n Aiguids, we exhe ct the tir te ine 

to accmlely predict the lisid Combosihen Hswever, ilfwio 
CombaTahvely lnð. 

7he tivst soid that fomo shl hay abavt S27 Ni, but the nosid 
only 46 Ni . we mght shd that ha avrage comboidn Containo 

the dsld i SIf Ne. 

T nve a dijrent nn esnubyum solidss than hat nven b he phoe 
diaam. As Aoldnfjcadion Cmhnue, th nm esj Ubnom seidus lnu Cmtnues 
f separat pom he egaubnum teidus . 
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Fig6 The chanye m svedre a cu-uof Ni aloy dup non eviGb ium 

suids endien, hshint ime tor dihin the dsid 

eregatid rcAre. 

when he kmberahre reetbas lyo'C, ta eilbjuw solidu Gne 

Aignipcot amnnt ugid remains 

We could eshmat the amant guid b perferming a Lever (ad 
Cal culadiens, where the endo the lever Are 21Veyby he gidd p oid 

an d the nmesnabnum soudus pont 

h liuid ill aot cmp bfely sslidky uml we cool to 90'C , Lohure he 

non egolibnom doudus intersects he onpna Crmokidhn of to Ni 

At that tmporatre ligsd Cmfalnin 17 Mi roidipes, giine so d 
. 

Containin S Ni. he 

bof thr Combo sd n o nut 

avera Compundhon othe slid 4o li 



The acfual ocadion the nomegilbriom solidus ine 

inal nm cquilibnum solidus dempeadure depend m he Cooun rat . 

footer coolinf rts cause render deparfe m esibbnum 

nd he 

enth phane in a co-4o Ni ally 
that io preaent under he non eqiibriom Condihen ohown i t 6 at 

Ex: Calculat he Cmpoidn e amont 

13 ouC 1280 C, 1Dco , 124oc& SdC. Compore h he eguubiun 

Compoihon k amo ents cach phan. 

Ans 

ep m egv'tby vm 

1260 C L ZNi loo L L4o Z Ni 

/28 C L 407 Ni loo L 

SI-40 65 L 126o C 34 Mi * A6-34 So L 34 Ni -34 6 

46 Ni 4o-34 So f a 
A6-3 4 SI- 34 

48-4o 

43-28 L28 7 N L 28 7 Ni 

o 4o% Ni loo 
4o-28 
48 23 

43 4o 
Ldo Ni43 -20 13 L 

43h Ni o-2 2 87 
A3-20 
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