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Useful Equation: 

k o 

	 27 si,Tni 	1  

CL(Z) — Co  1 —  — 
L_ 

Z —k° -1  
Cs (Z)= ko Co  1 —  — 

L_ 

Nhom 
	 C(1)v S* p .exp —(AG„ + AGL,„)I kT 

N,,,,, = C(2)v S* p .exp —(AG,, + AG,,,,,)I kT 

S(e) = (2 + cos 0)- (l — cos O)2  / 4 

(16R-24, 	1 
= 	 „ 	• s(e) 

34 (AT )  

X, Cs  
ko  = 

X L  CL  
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1. 	1@b''`u'ioRTILvi2,J'iovilasimmlgicigTIAlviPi@i3d (15 mti)Lut,l) 

a) Nuclei 

b) Constitutional supercooling 

c) Skin forming 

d) Macrosegregations 

e) Shrinkage porosity 
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2. 	1@61.yiun t1nnnal6i-yifiLnowlnilw)SLailictalnLii@Cgo-)1111,1 (Homogeneous 

Nucleation) 5-gghtilLvdwii101,riEn4121 nf01/3701774Ititf?011 (10 Rt111,11,1) 

3. 1.p.ii,Nn (Wetting angle) iiNa@d111.5@ni5Crloi7nRSLasiTcta-invLiiinnvinlricu 

lotuno nfoln7o,n-mt/7tinou (7 fltIllit4) 

4. 	1@tctrio,?,thilli@41,10-i@ivolatctl- nnolalu,ar,6daltivia-rd@livir,cu'iqcvit Lii@f-n5 

nmlqwvici,1,11ulnact.am@ivolavticuaucuLnalEuguw (Positive gradient) nfoli 

a7ocimIJ777ov (7 Rt60,11.4 
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5. nmi3q)16C-rd@llvitNaLItainn -Jthiaw,1 	(Nonequftibrium Freezing) D'IE.J111  

ii@ri'muolarmLLIAInnultemlAl ko  LctitwinR1cVi n-ii,muuctii6m16i-A-jnatanui'Akinf?Tu 

@@nTlno-mla6Utcd616d@ILvla-J -) EinnanKtinnt,viAli v7-111,1niaRnuAlmiLLMtatiLLvil 

lavit,NaLwAlu@yllitA'InhOyitnnuAnLR1 (lc) `iflalif1-14J"-Ild-11 1@tunE61/6)Alactiri@ 

6i-ALthcitNffi@niaLnuw-y-a.nihrriculcuultillavitNaL 

LilLicial@oR-na.JErrrmlavillavriNaaA-JEJ 	 (KJ ich  

am16i--innaL6W-Ariolcuctlovridlo-AnnlimoncuctAfil AV) (12 RtLi1.11,1) 

k0  

k„ +(i_ko ) e— RgID 

iqJ 	R = filmtl--ruaZutooIcrirr 

6 = f1111.1111-i1110441VUNIJOIJ 

1) = 

S/Liq. 

 

Solid Liquid 

   

   

ttthiamtm L 

a) ke  = 1 

b)ke = ko  

c) 	< ko  < 1 
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6. la`6cunumtu-nvinnItuvia@LLima2 (Zone Melting) g@or:1/2 (7 mtLan.1) 

7. 1@tculovi- LLI.Nvil@'Olitiniaf/27iNavi@ 

NoLVILLvini-ilfiuyil 3 ,J 'IJLLuli (A1 ?,1J) rii@Lu@nwml,thnl6ti@li,it,al@ivil 3 LL'U u 

(12 mtLuu) 

Front Side 
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8. lavitNaL Fe-1.90wt°/0C CtionnAlij--311,111mcvinISIEn 

,11011,M1d1 	 LLattiLm@ivolaitIShcluLauCiou 

(30 maqLutd) 

a) Ict,f4Tu-guvrwrmaii'lAnanalLvia-) Siouvillavitial6i-AcULLA-) 60% 

b) Ict,ivi-lqartiffjill6m4wainAlmtvi -NTNalfivd@lLva-AtAa (a) 

c) Ichin?W-Dtenlyvvin6iniUnnuviAjlTinu,villmAtiAli-Jvilgiu 

d) 11,ivneTod-rtnalala Fe3C 

Fig,tire 4).24 	111, 	 pita, dia,.trdmi [Adiiptcd lrom 	 i'haNc 

1)10,viams. 	 Voi. 1. T. i3. N.la,,,11,Li (1'1100r-in-( 	1000. ii,prinicd h> 

permi,ion 01 AtiNI 	 N1,ocri;11, 	()11.1 
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