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Microstructure and properties of new type Au-20.1Ag-2.5Si-2.5Ge
medium-temperature solder

CUI Da-tian, WANG Zhi-fa, ZHOU Jun, JIANG Guo-sheng, WU Hua-bo

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Au-20.1Ag-2.5Si-2.5Ge (mass fraction, %) medium-temperature solder was selected to prepare the casting
alloy by the vacuum medium-frequency induction melting method, the melting point and the microstructure were studied
by DTA and SEM, and the wettability of the solder alloy with Ni was tested tentatively. The results show that, the melting
temperature of the solder alloy is in the range of 451.36-506.49 C; a+f eutectic structures form in the solder alloy;
because of the addition of Si and Ge, the eutectic structures are modified to be much finer and dispersive structures; the
solder alloy has good machinability and good wettability with Ni, the solder alloy is alloyed with Ni by forming
intermetalics in the welding interface.
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Fig.1 Schematic diagram of liquidus projection of Au(Ge)-
Ag(Ge)-Si(Ge) pseudo-ternary phase diagrams
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Fig.2 DTA curve of solder alloy
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Fig.3 Microstructures of solder alloy: (a), (c) Au-20.1Ag- 2.5Si-2.5Ge; (b), (d) Au-19.25Ag-12.80Ge

LR AR 2 O ERR) o 2L ARG AR KBRS 5
VAT IE] 30 S T A e S 109 T Dt A % i~ 47 ok
BN IE IR o I A X RN K e 75 Au-Ag-Si-Ge
JCEY, GJRM—Aung B R K A4 8 AH—Ge s M
(1) S HTALHS A PR R HEH, X PR S 18 B o)
ResE AR, HOEAHTHE, DAULatRELAS T 5 i v s
SRV X IITE CL J Gesiytin PR 2E KR B 1145, T
BRI T G SR AR 25 ) e ARG, TR R 1 1
R A, AT NE T (0 4 R A — G MR T BE A 41
NI 3(a)s 3(c)). Au-Ag-Si M Au-Ag-Ge &4x(f)
YA M HRATIRIL B, 1T Au-Ag-Si-Ge A 4113t
enHZVM AN, AR, Ge B Si (RIS,
BT A AR AR .

HHN, Au-20.1Ag-2.58i-2.5Ge &ML LR
5 JB A — Gegsiy AH ) I A& B4 Ham . Au-19.25Ag-
12.80Ge & &34t Ge MK, XHAE Au-
20.1Ag-2.58i-2.5Ge A& H AL R i T4k,

NS AN T, ¥ Au-20.1Ag-
2.5Si-2.5Ge E4&FEF K 10 mm X 15 mm X 38 mm 7
BE 80 g, HEAT T RILASRAF IR MEARTE G 0 i n T4 sk
Ko HEEREEN —XERIEE, BN 45 mm 5
ke, HASTERAE 50%LL 1, 5 W SE IR K
AR R HAR R E™ 4, X R PFrik s ETrl

J I 2N 2.

23 $FRIEE 5 Ni BSHEIELBR R

PRIy 550 CIF, ETRMG 45 Ni B ROR
PSS O AL 4. R 1 TS ETRIEAR
[l S E Nl s Rl e T AR URIE I AR A
Kl 4 rh iR AU RERE T 2 R AR 2

H# 1 A, PRS0 NI IRV A 38/ T 157,
BN A 2R I Au-20.1Ag-2.58i-2.5Ge 5P K& 45
Ni HA RrriEEtt; BHA 530~570 CyulEn, B
RIS T, Bl R T RE TG O, T A B
PN, IXUEB] TR RS (3 A R TR RE S BEA TR
(RN o A PR T 9K g B R P T v S e 1 %,
e m RN — . S5E S RAA R
PR, AR JEVE U T AT S AR AR R Tk ), X
Yo B TP RS BEM R (i i e Bl R R T
i, OSSN, X R R B T R T
BRI 51— s Al

4 P2 A B Ni AR B, A Au-20.1Ag-
2.58i-2.5Ge £FEMA 4, HIXECY Ni G 0]
W, EPEHE G NiJZ9 R, RTS8 4
B G )2, BEY B A TfEIX S, & i G
WA B Ni-SitEd, TSy, v



1504 T EA G R AR

2007 £ 9 H

x 1 PR SAEARRLE TS NI IR 15 e i A
TR A N A
Table 1 Measured values of wetting angles and areas-of-

spread of solder alloy after wetting with Ni at different

temperatures
Soldering .
Sample Area-of-spread/ Wetting Angle/
Temperature/ 2 o
No. . mm )
C
1 530 89.08 11.62
2 550 90.30 10.94
3 570 97.63 5.95
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Fig.4 BSE image of welding interface of solder with Ni at
550 C
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Table 2 EDS analyzing results for component of marking

points on interface in Fig.4 (mass fraction, %)

Spot

Au Ag Si Ge Ni Cu
No.

A 66.27 1342 577 231 7.85 438

B 0.75 035 36.12 132 5930 216

C 68.54 1386 3.74 9.77 1.28 2.8l
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