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Abstract — Evaporated Al/Pd thin films were irradiated with various doses to produce intermetallic
compounds. In order to study the first phase formation and phase sequence, RBS and TEM studies
have been used. It was found that the initial phase formed by irradiation of 5X10" Ar*/cm® was
AlPd;, while 1.5X 10 Ar*/cm? gave the subsequent phase of AIPd. This phenomenon was analysed
using effective heat of formation (AH’) model. The experimental results agree with that predicted
by effective heat of formation model. This model has been extended to predict the first phase
formation and phase sequence by ion beam mixing in metal/Si systems as well as metal/metal
systems.
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AlPd 0.333/0.667 Pd 12 —203 —244
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2710 f& FEA JA4Y ALPdAFS )
Pde} FFo] Eoldel wel 2Ade) W3k
€oj F% Ado Ao} Pde) AiAQ F=7) oF 41
atom% Pd o142 WelxA =\ AlPd,¢} Pd A9
oA M2E Al AIPA7} BAde) HH o] ZA A=
AlPd,o) ¥ajA) AIPd®) FEFAHLGke] So2 o
E #0)7) WEel ALPd;= $H43] AIPdE HolH ]
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oo Az re] FEAMEYE MNIE )4 Ion

4 =

-
d

~N
=
A

O oo R o.f:

P

.
)

e
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F 2. oz 71x S5/ A § A& o AYAd
System Compound Compsition Limiting AH; AH; Predicted Observed
4 P M/Si element (kcal/g- atom) 1st phase 1st phase
Nb/Si Lowest eut.= 0.050/0.950
NbSi; 0.333/0.667 Nb -7.3 —1.10 NbSi, NbSi,
NbsSi; 0.625/0.375 Nb —109 -0.87
Nb,Si 0.750/0.250 Nb -79 —0.53
Co/Si Lowest eut.= 0.770/0.230
CoSi; 0.333/0.667 Si —-82 —283
CoSi 0.500/0.500 Si —120 —5.52
Co.Si 0.667/0.333 Si —9.2 —6.35 Co,Si Co,Si
Fe/Si Lowest eut.= 0.680/0.320
FeSi, 0.333/0.667 Si —5.6 —2.69
FeSi 0.500/0.500 Si —96 —6.14 FeSi FeSi
FesSis 0.625/0.375 Si —4.6 —3.92
Fe;Si 0.750/0.250 Fe —b.6 —5.08
Pt/Si Lowest eut.= 0.770/0.230
PtSi 0.500/0.500 Si -79 —3.63
Pt:Si 0.667/0.333 Si —6.9 —477 Pt.Si Pt,Si
Ti/Si Lowest eut.= 0.160/0.840
TiSi; 0.333/0.667 Ti —10.7 —5.14 TiSi, TiSi,
TiSi 0.500/0.500 Ti —155 —4.96
TisSiz 0.626/0.375 Ti ~-17.3 —443
Cr/Si Lowest eut.= 0.180/0.820
CrSi, 0.333/0.667 Cr -9.6 —5.19 CrSi; CrSi,
CrSi 0.500/0.500 Cr —-95 —3.42
CrsSis 0.625/0.375 Cr -9.8 —2.82
Cr;Si 0.750/0.250 Cr —-83 —1.99
V/Si Lowest eut.= 0.050/0.950
VSi, 0.333/0.667 \% —24.6 —3.69 VSi; VSi,
VsSiz 0.625/0.375 A% —12.0 —0.96
V.Si 0.667/0.333 A% —123 —0.92
V5Si 0.750/0.250 A% —6.8 —045
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Haslo] Mgl o|xqt R F5/ e EA ] o
Az HE redd g ARdch fFEAMA
2ug o]gsle] olu] AYPAANr Hig FH 7z
Z4/A8EA &, Cr/Si, Co/Si, Pt/Si, Ti/Si, Nb/Si,
V/Si 2 Fe/Siell disiA &8 AHAE % 29 o}
ehdct fEAd ez e, Cr/SiAlell A< CrSie
(AH';/= —5.19 kcal/g-atom)7}  Cr:Siz(AH' ;= —2.82
kcal/g-atom), CrSi(AH';= —3.42 kcal/g-atom)X c}
Az ¥, Co/SiAlel = CoSi(AH = —6.35
kcal/g-atom)7} CoSix(AH';/= —2.83 kcal/g-atom)+}
CoSi{(AH' = —5.52 kecal/g-atom) Bt} HA A==
o2 d=3qch v R E PYSiAlel e Pt,Si
(AH'/= —4.77 kcal/g-atom)7} A A=, Ti/Si
Al o] A= TiSi(AH' ;= —5.14 kcal/g-atom)7} t}& A
ERICIR ﬂﬁik‘}} HA PAEE Hog oAy
i) =3} Nb/Si, V/Si, Fe/SiAloll 4+ 27k NbSi,,
VSi,, Fe51°] zZ7\Ae 2 d&=Hdch 53], TS,
Cr/Si, Nb/Si 2 Co/SiA|N 4= TiSi;, CrSi;, NbSi,
CoSiz} o} st wlste] BEAALIL o
- & AR, fFRFEAAY fFEAEA
2Eg Agel o Agel ZA7 WA o 2

29 44 éﬁriTﬁi Cr/SiAl A= CrSip[14],
= Co,Si[15], Pt/SiA o) 4= Pt,Si(16]7}

E 3. Zr/SiAlo v o]

shabg

CRET A Z - AR - B
7}z ol Efte] od HAsw AW o=
BaE ok ®3 Nb/SiAlo) A& NbSi:[17], V/SiA)
oA VSi,[18], Fe/SiAlolA+ FeSi[15]7} 7zt
ARA HYFer Husglen oz AFAHAE
2 BEF REARAE NEE o83l &5 Ade}
Ags] dAsn ok 9, TYSiAIY ASde o
Al TiSi; Aol TisSiy7} 2714 s #FI=HE B
azb glevt, Arfell ojF o)A Egte] AgelE
TiSi;7} ARA Qo2 s glow[18] o}
AR TisSiy?t 27142 A=Y H=E e ¢l
=8

oz} zbo], ol 7}R) F&/AEA ) glelA
ol &4 & vyl iFol o3 FAFH= AW 4
FERAGNEE o83t Al 5 1SS &
5 ook HIZARA o] Egd 7 AFzele 4
FAZ7E BEA] 4 Zr/SiAlel daH a4
dgte 2 RE 53 495 & 34 Jepiigich o] E
Aol sl e ZrSit A §AAe R €3F
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Al/PdAll & Ton Beam Mixing 43 ZH3}2H e
g e AES 95 U

(1) Al/PdAAA] o] &A1 E3o o3 FAFH=
71AFe AlPdqo]=] Pd2} AlPd, ARl A A AFel
AlPdAde] A=A

2 FrEAdd Hge
(Al,Pdy)3 FHiA AHAIPG)S &

=

ol-gste] &R A
Ay Azel dA

A4 £ 2714 94 A5 A%

Svstem Compound Compsition Limiting AH; AH'; Predicted
v p Al/Pd element (kcal/g-atom) 1st phase
Zr/Si Lowest eut.= 0.100/0.900

ZrSiy 0.333/0.667 Zr ~12.9 —3.387 ZrSi;
ZrSi 0.500/0.500 Zr —185 —3.70
ZrSis 0.550/0.450 Ir —186 —-3.38
ZrsSi; 0.600/0.400 Zr —184 —3.08
ZrsSiz 0.625/0.375 Zr —~17.2 —2.75
Zr,Si 0.667/0.333 Zr —16.7 —2.50
Zr,Si 0.800/0.200 Zr —104 —-1.30
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