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2. =2Q%
M= : Prediction of Ti/Al203 interface reaction products by diffusion simulation
1) Introduction
Ti/AI203 Zt2] AHO| M= TiO, Ti3Al, TIAIS Q| B2 intermediate compoundS0| Lt2C} HHES 0| A 08 compound
7t HEEI=X HF3ts 20| S350, B2 MAAT7} O|FO{MRATY. Initial Ti layere| FH|0fl [z} CHE intermediate
compound?t MAME|= Zi0| LAE({D, 0| MYE LTt ULt sy =20 M= initial two phases?t2| metastable
equilibrium& 7}A5tD, 71% =2 driving forceE 7}X|= A0| HX M7ICH= BHH S ALE35}QILT Diffusion simulation2
E3l, solid/solid interface, solid liquid reaction®|A{2] interface A2 FsIiC}
2) Thermodynamic approach
Ti-Al-O systemOi| A C+2 T} Z+2 sublattice model AFE : ( T, M)Q (Va,0) , &=l b=3 for BCC
Gibbs free E : (0= NI 5\7:,\ Griva t ﬂm:ﬁ:o\ Cpzen Y70 Yo Grino T 3‘\!3: Qoo t O‘RT(L\J\Ti In9i +ﬁAl PMUA\)

+ CRT (Yyq Indua + Yo Inyo) + “Crm

. . . . nd oM i
Multicomponent diffusion equation : J, = - %, D:& 9G5, Dg; = LES (&5 -ux) Wi *fis 85 Us Yua M;%
— J
3) Results
doist AAS B3 figlnt ZH2 Tiel &£7|x=A0| Z&HEl metastable phase boundary lineS ¥2 4= ULt =7|AE{0O|A 2t

intermediate compound 49| driving force H|At0]|= interface energy, misfit strain energy, nucleation activation
energy?t AFZEICE Diffusion simulation2 E3af] @2 simulation time diffusion pathe fig22t ZtCt AIELC} 2 09|
diffusivity2 215l Ti matrix L§2| 02| chemical potential2 &5t diffusion2 02| iso-chemical potential line2 [t
2r} Thermodynamic datag 0|235}0] intermediate driving forceE A|At51H SH A= = TiAlO| 7}& =Lt 60, 600
Z9| intermediate compound®@tE X|SHC} A|ZH0] X|LID{ 3600, 7200E0|A = low Al 28k 2 diffusion path?}t O|=
5t intermediate compound?| 9HE A2 Ti3AIO| I = OFK|A| EICt 0]Z42 Ti matrix7t A|Z+0] X|ihof| 2} oxygen?|
potentialO| 227t TiZ saturation A|7|7| If2O|C} Initial titanium layer2| SH|0] 2} intermediate compoundZt
St e ASADE 0|72 0|25t MEEt 4~ QICt (Initial layerZ} 852 ™ O w2 TiZt OO saturate =|7| 20|

saturate E|7| & Q&S compound TiAIO| HO|X| QH=L})
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Fig L. \iiodf;




3. =290

H|= : prediction of interface reaction products between cu and various solder alloys by thermodynamic
calculation.
o3t

intermetallic compound & 7t& HX| M4 E|= Atof| Cist 0| S0| ZR5HH|, solder?| wettabilityg 7+ 32| HHR7|

1) introduction : Sn-Pb solder0i|A{ interface reaction product?} joint2| 20| 2 ¥&k2 O|=IC} CH

[ 20|Ct. substrate/liquid solder AFO|2] metastable equilibrium A|4HS S35l interface compositionS & 4= QILC}.
012 EH &E T 7H& =2 driving forceE 7HX|= 40| M€ MK MME ZAo|Ct.

2) method : substrate/solder AtO[2Q] 7T HF22 diffusion controlled H20|2H= 7|2 7HH51H0], SHE systemOi| A
LIS 4= Q= A £9] gibbs energys= substitutional solution model& E3l | AH=|ALCE

3) Result:

rir
b
HI
0z

(binary / Cu-Sn) Cu-Sn binary system0i| A, 3li2t 2= 0j|A metastable phase boundary 4SS S5l A47]
=9| driving force H| &2 U} Cu6Sn5 > Cu3Sn 0|01 A1t X[t

(ternary / Cu-Sn-Pb) Interface compositionS &7| Q|5 = 2%tst ternary diffusion equationS Z0{0}5HX|2t, £
9110{| M= substrate®} liquid solderZtO] & AtQ| diffusion rate?} Ot £ Uff approximationsh= BHHE AFE3IQICT

pure cult solder?| ZME ZMoZ Q151U S Ml BH H= metastable line CubSN5XME &l O|{X QULCE.

CIE systemOl| M = SY5IA| 0| F7Hs510, metastable lineO| & =4 J7H20|2 O|{ZICHH, driving force A4S Salf
Ot 40| 2AM[EHX| of| S8t 4= UCE

5tX| 2t thermodynamic information2| 2Z 92 intermetallic compoundZ 0|F &|= &52| region2 H&s| &

it M8 4= gifh= SHAIES 71X Tk

Todtermetallic Compound




