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Abstract

Solidification paths of Al-Ge-Si and Al-Cu-Si ternary alloys under the conditions of the
equilibrium and non-equilibrium solidification were analyzed on the basis of thermodynamic
calculation. Sub-regular solution model was used to describe the Gibbs free energy of the
phases in the ternary alloys. The excess free energy of the phases were calculated from the
interaction parameters of the binary systems which construct the ternary systems. The
changes in fraction solid and compositions of ternary solution phases during the solidification
of the ternary alloys were calculated. As a result, the experimentally obtained temperatures
such as the start of solidification, the start of eutectic and the end of solidification agreed
well with the calculated non-equilibrium solidification path.
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Fig. 113, PR Al1—25.5% Ge—16.0% Si &€& (ZMUBOBREIEREX THRT) DR
WRETOREB LU A Py FEEROBEZLEHE L CTETRIRER LR LD TH
3o WREERHIC KWEHTEFNLENRL TV 5 OO & FEHOEE OBBRT, % O %58
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Fig.1 Solidification paths of Al-25.5%Ge-16.09%Si alloy superimposed on the ternary phase
diagram.
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Fig. 2 Change in the germanium concentration in the liquid during solidification of Al-25.5%

90
80F
70F
60
50
40
30r
20

Al -25.5%Ge-16%Si

/mass®
\

Content

Ge

tEquilibrium

10F —— Nonequilibrium

O 1 1 1 1

0 0.2 0.4 0.6 0.
fs

tion of Al-25.5%Ge-16.0%5i alloy.
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Fig.3 Change in the germanium concentration in the diamond solid solution during solidifica-
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Fig.4 Relationship between fraction solid and equilibrium partition coefficient k, for germa-
nium of Al-25.5%Ge-16.0%Si alloy.
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Fig.5 Relationship between temperature and fraction solid of Al-25.5%Ge-16.09%5i ternary alloy.
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Tablel KEAEETH S ACSCHEEOMBERERTACCAHEEBRIERT LI, HL DO
FORLEHSRTHY, HEE TR IRTOTEDORELEF L CRE SARBITT5 2 &
WBHREETH 2, 22T ACCESEHBRT2EERS & LT, Al, Cu, Si DEILES DR/ A
DR #1T - 72,

Table 1 Chemical composition of AC8C alloy.

Cu Si Mg Zn Fe Mn Ni Ti Al

2.0~4.0 | 8.5~10.5 | 0.6~1.5 | <0.50| <0.80| <0.50 | <0.50 | <0.20| Bal.

Fig. 6 12 Cu & Si D¥EH ACSC AL D FN L IFIFH L W Al-2.8%Cu-10.0%Si ZIt& & Dt
FLATE CORMBE R (L2 S NRRERH ECR L2 b O TH 5, ZOESEHE TI3853K TREE
DEAET B A3, BT CER U 72 BEE BIAIEE 13850K THIF T WEZRL TWb, Z 0%k, I
SR ST BT AN S, P, FEFHHE S & 844K THEMREZEL, AL
e 5, —7, EROHLGEFEBREIZ839K THEMO 25 KEwds, Z0EIINE W, 20%
TR A e - T b L, BRI OBE W 3T9TK TEEKR T 3 5, —77, JEFE
EEOBEICE, 785K £ CRENHMEL, ZOBETEaENE U TEERT T 2, 2hiex
U CTERITH, 788K T E L, IR OBR L 12— 7T %, DL LOoFER» 5, &
PHIEE SR T 2 5 S ORE AL, FEFEEIE A L RIT—ET 2 2 e ath b,
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Fig.6 Solidification paths of Al-2.8%Cu-10.0%Si alloy on the ternary phase diagram.
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Fig. 7 Change in the copper concentrations in the liguid and solid during solidification of Al-2.
8%Cu-10.0%Si alloy.

12
Al -2.8%Cu-10%Si

= 10
- Liquid
@
£ 8' \\
3
5 e
= ——- tEquilibrium
QO 4+ —— :Nonequilibrium
P

2F Solid

0 L 1 L 1

0 0.2 0.4 0.6 0.8 1.

Fig.8 Change in the silicon concentrations in the liquid and solid during solidification of Al-

2.8%Cu-10.0%5Si alloy.
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Fig. 9 Relationship between fraction solid and equilibrium partition coefficient k, for copper
and silicon of A1-2.8%Cu-10.0%Si alloy.
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Fig. 10 Relationship between temperature and fraction solid of Al-2.8%Cu-10.0%Si ternary alloy.
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