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Table 1 Expressions of excess Gibbs free energy of Ag-Au, Ag-Cu and Au-Cu

System G* Ref.
Ag-Au (—16402+1.147) x1x, [18]
Ag-Cu [17384.37-4.46438 T+(1660.74-2.31516T) (x;—x,)] x1x> [19]
Au-Cu [~28230+3 T(3200+27) (x;-x2)+(3900-5T) (x;—x2)*] x1x» [20]

T2 Ag. Aufll Cu KIFRIHGK Sy, 26 FEMVRDG JL 7 ot S dhs

Table 2 Data of surface tension, density and relative atomic mass of Ag, Au and Cu

Pure Metal pil(kg-dm ) o/(N-m ™! M/(gm™)
Au 17.4-1.1(T-1065) X 102 17.4-11(T-1064-273) 107.86
Ag 9.15-7.1(T-962) X 10™* 9.15-7.4(T-962-273) 196.97
Cu 1130-0.23(7-1085-273) 8.02—0.000609(7—1084-273) 63.55




2530 B 3 W

JESGM, 5. Ag-Au-Cu &R E K IR EIS T 597

SR AN FENREE NIRRT, W& 8o
UK SR BRI TR 1 sgn . i A 22 B
Wt t— ks, AR G 22 Bt 1 1 A
KA o
1.3.1 %R 7k /1 s

it Butler Hlg THE H (1R 5K 77 S 2 BRAR TS L
BUCE AL N IME, B, 7R SERRE L BT AR
DA 25 1) s e e TH L VS B & IR T 7K ) 5 5050
R 25 R AP — B MR Z . N TEW Butler £5%
RICL R o AT DL T S A i B 22 (1) 3R T 5k F1 900
LE—E R REM, EE KA Butler ARG
HE T TIREMBE T Ag-Aufll Ag-Cu 708
IR R THI 5K 7 555 0 L 6T I B 43 P SE B B R AT
Xpbt, Rk 3 4 Fios.

&3 1381 K F Ag-Au G-3RI K T FAE S SLIAH
Table 3
tension of Ag-Au alloy at 1381 K

Calculated and experimental values of surface

Surface tension/(N'm ")

o Calculated Exple[rziﬁl ent Exp ;rz‘gl ent Error/%
0.2 0.939 0.920 0.970 2.07(3.2)
0.324  0.96507 0.9475 1.85
0.4 0.98635 1.005 1.86
0.6 1.01079 1.075 597
0.686 1.05505 1.035 1.94
0.8 1.08622 1.1175 2.8

Fz4 1373K T Ag-Cu A&RMK )T HEH 5L (H
Table 4 Calculated and experimental values of surface

tension of Ag-Cu alloy at 1373 K

Surface tension/(N'm ")

o Calculated Exp3e[r2iér]n ent Expz[rzigl ent Error/%
0.1 0.90872 0.950 0.910 4.35(0.14)
0.3 0.92426 0.965 0.930 4.22(0.62)
0.4 0.96463 0.950 1.54
0.5 0.9911 0.990 0.970 0.11(2.18)
0.7 1.06418 1.030 3.32
0.9 1.19407 1.180 1.19
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binary alloys
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Fig. 2 Variation curves of Ag or Au content on surface of

Ag-Au, Ag-Cu and Au-Cu binary alloys
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Table 5 Mole fraction ratio of A-B-C ternary alloy

Curve Mole fraction ratio
No. AB A:C B:C
1 9:1 9:1 9:1
2 7:3 7:3 7:3
3 5:5 5:5 5:5
4 3:7 3:7 3:7
5 1:9 1:9 1:9
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Experimental results
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Theoretical calculation of surface tension of Ag-Au-Cu alloy

TANG Yi-zhou" %, HUANG Can"?, DING Shi-run" %, HUANG Fu-xiang"?,
TU Jian"2, WANG Yuan-giang®, ZHONG Ming-jun">

(1.College of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China;
2. Chongqing Key Laboratory of Mould, Chongqing University of Technology, Chongqing 400054, China;
3. College of Pharmacy and Bioengineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: The surface tension is a key property for materials. This property plays an important role in the field of
composition design of liquid metals and alloys. It plays a decisive role in the surface cracking during solidification and
the micro-morphology of welded joints after welding. The Butler model and Toop model were used to calculate the
surface tension of Au, Ag, Cu and their corresponding binary alloys in melting state, respectively, and the results were
compared with the experimental values, so as to play a guiding role in the composition design of Au-Ag bonding wires.
The results show that the surface tensions of binary and ternary alloys are calculated by Butler model and Toop model,
which differs little from the experimental values. The surface tensions of Ag-Au-Cu ternary alloy vary from 0.89392 N/m
to 1.32471 N/m with the change of Au and Cu content at 1381 K. The surface tensions decrease or increases
monotonously with the increases of Ag or Cu content.
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