


[2] PREDICTION OF INTERFACE REACTION PRODUCTS BETWEEN Cu AND VARIOUS
SOLDER ALLOYS BY THERMODYNAMIC CALCULATION

1. Introduction

A &3 49l o|f=2 Pb-free solder alloys®] BQ/Jo] hFE UYL, T U5 29T
St binary eutectic solder alloys?t A|9tE] T}, soldering &9l= ThY3SH intermetallico]
MMEAE T, XS0 2 MAEE compound’t wettability of solderd] 938 ZFoz X& A
A compound® of= Zlo] Qs B =FoJA]= metastable equilibria2 driving
forceE AAB] A& A compoundES &St st AALS CALPHAD methodS

ol g3yct.

2. Basic Assumptions and Thermodynamic Calculation

LA Cu-Sn binary systemo=z YHS AMdstct, WA fee?t liquidES &Absho
metastable phase diagram-& 2&ct T2{H 250°CoA9] fcc?t liquide] 284S & 4 9
1, Gibbs Energy oA liquidet feccd] & AAME ™ot 723 ZF compoundf]
Gibbs energys oAl &8 AAlae]l 4 A=lg F561H o]Z4o] driving force’} Erf.
Cu-Snof|Al= CubSn57t 7 driving force?t & compound©]il soldering 1t % 7}&F
WA ABEET. o] A Autet A ARt

3. Application to Sn-Pb, Sn-Bi, Sn-Zn and Sn-Ag Binary Eutectic Solder

ternary systemo] THsjA]= ©A Cu substrateo]] Sn-Pb binary eutectic solder alloys
S oz 5o AdYsitt. liquid?t fccf metastable diagrame 22]WH Cu-rich fcct
liquid Afelo] PHE tie-lineo] ERfsHA ek =20 we A8k gdsiHE shuel
tie-lineS ZAAsloF st=0, 0] =30 diffusion equationg Z=X| i1, diffusion rate
o] mY Rfoldth= AES o]&sttt.  solid-liquid Z3AI9A  diffusion coefficients@}
concentration gradient WA= o2yt o] A=}
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Sn¥t PbQ liquidofA]l9] self-diffusion coefficient= solid Cuo|41¢] Sni} PbQ] tracer
diffusion coefficient®.t} 107108 A= 3 7] 29 liquidofA19] concentration gradient
+ A9 it & & ot olof] T2t interfaced|A9] liquid &/42 £7] liquid &/dat 7
o] Aty =2 4 93, pure Cu®t %x7] liquid®] &AJo] metastable Cu + liquid / liquid
phase boundary’} Utit= A& interface liquid &S AMERSIT T2|H o] &S 7|&
O 2 tie-lineg AT £ 91, ZF compound £33 driving forces AABHA 71 WA U
< compoundg o5& 4 <t

g WS A85HH Cu-Sn-Pb, Cu-Sn-Bi, Cu-Sn-AgoA= CubSnb7t o &%t} 351K
Ot Cu-Sn-ZnofAl= tie-lineo] Cu-Zn lineC 2 Wown CuZn_y compound’t A ®HAj Al
oz dEuct. ol MY Avels A gk,

4. Discussion and Conclusion

Cu-Sn-In #2 74+ ternary compound’} A/JE=0 FHst meto]g7} o] ¥rgst

Al st AP Qi CubSnb7F WeAl g At & & 9ty qkeF ternary

compound®]] tjgt dAst mefole7 A FY EHootH, & =39 Yyez A ¥ A

BEE dEE & e Aoz AZE. o] Y2 soldering w8 ofyz} solid/liquid
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[3] PREDICTION OF Ti/A1203 INTERFACE REACTION PRODUCTS BY DIFFUSION
SIMULATION

0. Abstract

metal/ceramics interface reactionoj| A M ALS o &5t= MEZ
thermodynamic+diffusion simulation ¥¥-& AQrstct. o] &5 R-Ti/Al203 interface
reactiono| A 2% o] APE= a7dS o Fsict. TiAlo] 4 7 ©A AJZAITE Ti
matrixo]A] O potentialo]] T} TiAl9] QHd do] FFS W ATt
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1. Introduction

interface reactionof ©2t A9 EXo] ¥Wslr] W29 reaction productsE &35t
24T 2 QoW zgo] WolHrt pure Ti9t Al2030f tfsh @2 AFSo] QIed], Tiol
S0 wet BAEE Aol FetAlth. o] AYsts =wol AU, TiAl9 stabilityof
siAE Aol wayct

o|flof solderingof|Al & ol&sts A5 WA= A BEdS 458z oFsl, o
o EHAtsto] B =Ro Aastch A g 7HHs] 2B local equilibriumg A4St
1l diffusion simulationg &35 £7] A2 Astth. 72]H driving forces AAIE 5 A
o, o8 sI¥oz A WAl 44 compoundd o5 4 ek o] WS B-Tieh Al203
9] 1100°CoflA19] interface reactionof A -£3ict.
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2. Thermodynamic Calculation and Simulation of Multicomponent Diffusion
CALPHAD ®HI¥HS o] &3lA] Ti-Al-O ternaryo] T3t thermodynamic AAHS 33T
Ti-Al-O ternary systemo] OsjA= A1 =F0] nfeto|elE At&3s1ion, Tiet Al2039]
metastable equilibrium e AASHICE

diffusion AAF2 =7] B-Ti9 interface &S L7] 8} AFE3Stch. interface moving
velocity7} Zolof 3$tth= ®WAS  ES] nonlinear differential equationg Qi

newton-raphson ¥¥lS o] 83} A

3. Prediction of Ti/Al203 Interface Reaction
thermodynamic A2 &3 metastable phase boundaryS AAstal, diffusion
simulation2 E£3l interface &AL ZAASITE 21 60, 600, 3600, 7200% $.9]
diffusion path& Lt 60, 600xAE= O7F B-Ti matrixo ZEIIEX] 9k, o]
driving force of formationg AARIS o TiAlo] 7Y A Ugton A AAMAoz AR
g 2 9.t 3600, 72007} &3S = B-Tio O7F Zgt=EIth. I2|HA] interface &4
< low Al high O %90& o]&st=0], O potentialo] Z7}sto] el TiAle] QHAd/do] Hof
A1aL, Ti3Al9} QFg7do] F7ksttt. o]Z12 B-Ti matrix®] FAof et Ay Ayt FefAl=
= & 29dsiEd. B-Ti matrix®] F717} 2 = matrixo] O7F Zote|=0 3 A|7to]
ZAeja, oo o2t TiAle] ez Fopglen, AFger  HIEE  o-Ti/B
-Ti/Ti3Al/TiAl/AI203 JEf7t Hot. SHAITE B-Tie] &77F Atew O7f He| =matE A,
Ti3AIRE #=EA], Ao 2 H &= o-Ti/Ti3Al/Al203 FEj7} Hct.

4. Conclusion
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