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

2 substrate/solder joint2]

Substrate/solder interfaceOf| A1 2| intermetallic compound& &8dt= A
mechanical property®} solder2| wettabilityOl &S O[EICE Interface reaction productE 0O 535}
= A2 F8SICt 0] AF= soldering & substrate/solder interfaceOlA Xg MEE|=

intermetallic compound& 0|&3%t= 40| SX0|LC}

Substrate®@} liquid solder phase AO|2| thermodynamic state= initial phase2| metastable
equilibriag AAtst| HYE=ICE Of Wf 7|[2XCoZ 0| =20|M, substrate/solder interface reaction
2 diffusion controlled reactionO|2f 7HI3FRILE Liquid interfacel| composition2 liquid elements
ALO| ratio”}t initial solder alloy2| ratioZ} &2 substrate + liquid/liquid metastable phase boundary
point2 F5Y 5= AL} Metastable equilibrium0|A driving forceZt 7t &2 phaseE IEHSHH,

XS ¥M4x|E intermetallic compoundE O|&& 4 UCt

LM pure Cult Pure SnQ| binary systemOi| CHSE figure 30 A] straight line2
metastable equilibrium®| common tangent lineO|Ct 2 EEO| gibbs
energy’t O| line®A ==ZAH2|Zt Z® driving force?t 3Lt Driving force=
CubSn50A © 31 0|0 HXY M7= compoundt 0% 7tsdstH, Ol 4
gHozr SIS

figure 60 A1 Cu-rich fcc@t liquid AFO[Q] A AHEl metastable
phase boundary?} tie-line2 2 EOZICt O] Cu substratet
liquid solder AlO| interface reactionZ 0| & phase?| diffusion

rate XtO|7} O§ & Wf diffusion equation =X| &1

compositiong &5 = JUChk= AS O[ERLL Figure 6
interface2| liquid compositiong metastable Cu+ liquid/liquid phase boundary2t pure Cu2} liquid
solder2| initial composition2 0|2 straightO| BtL}= metastable phase diagram?| X|FH2Z2 0%
SHRALE Figure 65 E™ metastable liquid2| interface composition 225 E 2| tie-line2 CubSn5
sko 2 BFSHH, metastable equilibriumOl Al driving forceE 2 A2 CubSn5E A AHEICE HEEA
Sn-Pb eutectic solder@ Cu substrate2| soldering®ilAdl M H-d = 242 Cu6Sn50|LC}. Figure 80f
ME metastable liquid2| FZFE interface composition2 fcc + liquid/liquid metastable boundary
Of RHZE!l circleZ2 HEA|EICE O] R0 = CubSn52| H-H0| 7t driving force?t =Lt AHAH=ICE

SHX|BE figure 1101 Zn 2] =2 CuZn_y + CuZn_e two phase
regionO|X| 2t driving forc= CuzZn_yO| EW A HAsicH =Est
Figure 140X Cu-Sn-In2| &% O compound’t Xg HJEX|
phase diagram0fl A= HELC=Z 0f=357| ofFCh= otAZH ULt




PREDICTION OF Ti/Al,O; INTERFACE REACTION PRODUCTS BY DIFFUSION SIMULATION

ol =X 7|ES| Y2 solid/liquid reaction # 2t OFL|2} solid/solid interfaced A= &8¢

Z= U Sh=ZOICt Driving forceE Al4t5t0] M& dEE|l= intermetallic compoundE MEHE ==
ULE BAHL 2 O] =F2 Ti phase?t Al,O; AO[OA] MZ TIAIO| Ed=E= Aut, M Ti FH
d B0 OiXl= 22 YHSSHRATE 1100=0M Ti-Al-02| AHLHE isothermal

section2 fig 11t ZCt O] 2E0|A pure Tie bec TZXO|CH Metastable phase boundary+= Fig 2
O LtEFL}™ equilibrium diagramd} oxygendt aluminum®| isopotential curve?} overlap & £
O|C}. BTie| interface composition2 metastable phase boundaryOf RUACED 7PI" = QUCH
Metastable equilibrium stateOlA] CtE phaseS2| &4 driving forceE A4 7tS3tAL driving
forceZ7t 7t 2 phase?t M& @M E|= interface reaction product® MEHEICH XS HEL|=
phase?t A E|H, XS phase?t MEE phase AtO| interface composition2 metastable phase
equilibriag A4HStL diffusion kineticsE® 12{5t0f ZEE £ RUCE O[2fgt IEHE Sl interface
layer sequence ¥t OFL|2} interface reaction product®| ¥ =ME 0% 7ts3ICH 1100=0f A
BTiCl AlL,O;2t2| metastable equilibriumOfA{S] interface compositionge Z7d37| ?I8 diffusion
simulationO] =3 Z|ACH AN OZ HLAEN diffusion pathe 13 31t ZCh 60X0|A£ Ti matrix
Ol oxygenO| saturated Z|X| EUZS & F= AUCE AluminumEZLt oxygen?| diffusivity?} 37| i
20l oxygenO| Ti matrix0Ol X saturationECt. 600X M beta-Ti matrixe 2| oxygen2 =
saturate=| A X2t interface composition2 60X Mt HO| &Lt O|= interface compositione
At mobE W7HK| BEY K| E=Che AS 2l0|otct Chet phase ¥ driving force SO0f A
TIAIO| 7+ A TiAIO| 1100=0A pure Ti2k Al A0 7tY XS HHE|E productEtl FEHEE
ACE TIAIO] HEE FHol= MZ HdE beta-Tit TIAIALO| interface®| thermodynamic stateZf O]
T phase AO| metastable equilibriumOf &3%tCt Z2l4= BTi, TiAl, ALO; ARO[S| A4t
metastable phase boundaryE E2O0{ECt O] stateOAl driving forceZt 74 ALt ALtElE A2
Ti;AIO|Ct, M2t CHEo 2 HME|E phase 7t TisAlO|2t O &%t 5= QUCE fig32| 3600, 72000}
M oxygenO| saturated® Z0f interface composition2 low Al, high O Y22 7iC}t 0| S
TIAI2| stability= ZASt Ti;Al2| stability’t S7t5t= AE =&Y = AUCL MEHM TiAl layere
AlZHOl X|LtH Ti;AI2 transform$HEE PHF Ti matrix?t F7H2H, Ti7b oxygen2 £ saturationk|=

O AlZtO] 22 ZE ZHO|E2 TiAl layer?t 22§ resist® ZO|C} O] AL ZItAQl layer

sequence= PBTi/aTi/Ti;Al/TiAl/AL,Os7F EICEH HEH Ti matrixZt Sf2 ™, Ti matrix0l oxygenO| HitEH|

saturationT| O Ti;AIZt A & == QUCt 0| B layer sequence= oTi/Ti;Al/A,0s7F & ZIO|C}
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