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Table 1 Melting characteristics of the test alloy

Melting temperature/C Difference between

Samples
No. Solidphase  Liquid phase solid-liquid phase
point point temperatures/C
1# 506 537 .
2# 491 510 19
3# 337 519 182
44 358 516 158

K1 Au-Ag-Si-Cu & &M B4R
Fig.1 Microstructure of the Au-Ag-Si-Cu alloy: (a)Au-24Ag-3.25Si, (b)Au-24Ag-3.25Si-1.5Cu, (c) Au-24Ag-3.25Si-2.0Cu, and (d)
Au-24Ag-3.25Si-2.5Cu
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Kl 2 Au-24Ag-3.25Si-1.5Cu & 442310715 B BT A1
Fig.2 BSE image of the Au-24Ag-3.25Si-1.5Cu alloy structure
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Table 2 X-ray energy spectrum analysis results of the phase

Element content/at%

Phase
Au Ag Si Cu
a 12.65 1.52 85.54 0.29
p 51.09 26.05 17.43 5.44
0 40.86 8.72 36.35 14.07
& 52.45 39.03 0.73 7.79
1620
£ 1520
S L
E 1420
13201
1220 1 1 1 1 1 1
0 1 2 3

Cu Content, w/%

Kl 3 Cu &t Au-24Ag-3.25Si 4Tk & 4 BANAE (1 5%
Fig.3 Effect of the content of Cu on the microhardness of the
Au-24Ag-3.25Si solder alloy

2.3 Cu TEN Au-24Ag-3.25Si $TRIEE 5 Ni (B4
e A

EEC 1, 2# ARG ST IR R, AR
550 C, RGN L Hyo £FRMS 45 Ni ff
2 5 R0 e TS0 SN A an T 4 FroR . I 4 n] g,
VRN Cu TG 2 1 204 LA 70 Ni AR L0 i 5 1 36 1 %
PRAF, THRARVFNY, FPRHY A I L, JL
2 A (0=28°) /N, N 900, TT LLHIWT 2 # AT kL& 4
5 Ni (MR . 5RIN Cu TG R I 1#EF RS 4
FALL, Cu JCHEMRINIF AW Au-24Ag-3.25Si 41k
G445 Ni SRR .

K4 EPRbE S NLARE S 00 R T 50 R0 3

Fig.4 Spreading pattern and wetting angle of the solder alloy
after welding with Ni: (a,c) No.l alloy and (b,d) No.2
alloy
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Fig.5 Line scanning analysis of the welded interface of No.2

alloy with Ni: (a)Ni, (b) Si, and (c) Cu
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Effect of Minor Cu on Microstructure and Welding Performance
of Au-24Ag-3.25Si Brazing Alloy

Cui Datian"" %, Wang Zhifa?, Jiang Guosheng®
(1. Hunan University of Science and Technology, Xiangtan 411201, China)
(2. Central South University, Changsha 410083, China)

Abstract: By analyzing the phase diagram, four kinds of alloys with different component, Au-24Ag-3.25Si, Au-24Ag-3.258i-1.5Cu,
Au-24Ag-3.25Si-2.0Cu, Au-24Ag-3.25Si-2.5Cu(wt%) were prepared by the vacuum melting method in a medium-frequency induction
furnace. The welding experiment was done in a tube type resistance furnace with flow H, as protective gas, the welding temperature was
550 °C and the base plate is pure Ni sheet. The melting temperature was measured by a microscale DTA analyzer and the microstructure
and welding performance of the brazing alloy were studied by metallographic and SEM analysis together with X-ray energy spectrum
analysis. The results show that the addition of proper Cu can reduce the melting temperature and the interval between solidus and liquidus
of the Au-24Ag-3.25Si brazing alloy. The microstructure of the alloy was also changed greatly because of the addition of Cu. There is a
new type of solid solution formed, which makes the microhardness of the alloy increased accordingly. The spreading pattern is fine and the
wetting angle is small after the Au-24Ag-3.25Si-1.5Cu brazing alloy welding with Ni, whose welding interface structure is almost the
same as that without Cu. There is also IMC layer in the interface and the X-ray energy spectrum analysis show that the IMC layer is Ni-Si
intermetallic. The addition of Cu will not improve the welding performance of the Au-24Ag-3.25Si brazing alloy with Ni obviously.
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