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Properties and welding interface characterization of
new-type Au-Ag-Ge brazing alloy

CUI Da-tian, WANG Zhi-fa, ZHOU Jun, WU Hua-bo, LIU Jin-wen
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Abstract: According to Au-Ag-Ge phase diagram, two new-type brazing alloys Au-19.25Ag-12.80Ge and
Au-21.06Ag-13.09Ge (mass fraction, %) were prepared. The melting characteristic and microstructure of the alloys were
analyzed by using differential thermal analyzers and Sirion 200 field emission scanning electron microscope, and the
wettability with pure Ni was also studied. The results show that, Au-19.25Ag-12.80Ge brazing alloy is better, its melting
temperature range is 446.76—494.40 ‘C, and the temperature interval between the solidus and the liquidus is 47.64 C.
When the brazing temperature is in the range of 510—-550 °C, the alloy has a good spreadability and wettability with Ni.
Interface structure observation reveals that there is one continuous intermetallic layer between the brazing alloy and the
base metal Ni when welding. X-ray energy spectrum analysis results show that the intermetallic layer is Ge;Nis, and
because of its brittleness, the overthick intermetallic layer will decrease the shear strength of the welding joint, therefore,
the welding technology should be controlled so as to gain an ideal welding interface structure.
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Fig.1 Projection of liquidus of Au-Ag-Ge system

FHV B A 78 2 30 T A (DTA) I 52 ST R 42 IR s 4k
W, AARY S THEER A 10 K/mino JEIERESE
FE AN AL R A SORBE Y T BT . FEBCRITISL I

AL NI, JEEAN I mm, PRS4SRN Kk,

MERFEHR 0.3 g, 2 5I7E 510, 530 A1 550 CHEATH
TEMER, FARSER I FE S GB 11364—89. ilff4
WU BRI S5, 30 mL HC1+0.3 g CrO; %
BEAT 6 it T Sirion200 3% A& 5414 v s 1 B0 L
AHMEET RIS S R LU Ni R S B At
T[] B0 FH B 1% 23 B o) B S 1h AH 2R34T 1 3 3

2 GERMHE

2.1 FERIBIB LR IERNLELR

T T4 A ) I et 20 2 Rk U o 1) 2 BT
B4 DTA i npd 2 fioR. Al 2 Fhé 434
1 ANBH ST AR o S S PR AR o 1SRRG S IR
PRI X ]l 446.76~494.40 “C,  [H—JRAHELIE [A] b6
47.64 C; 2 SEPRIEG G IR EIX Y 451.03~
496.34 °C, [H-AHELELRIRG R 4531 Co HT 10
K/min )RR E AR R, WO P PR R

0.2
(a)
ok 446.76 'C
Z -02
£
Eea
=04
494.40C
-0.6 1 1 I L L 1
0 100 200 300 400 500 600 700
M /T
0.2 ()
ol 451.03 C
T?” -0.2
g
B a4l
& 0.4
-0.6
-0.8 1 L L 1 496134 “C 1
0 100 200 300 400 500 600 700
g /C

@ 1564 b)2954
2 FI44e) DTA ik
Fig.2 DTA curves of tested alloys
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Fig.3 Microstructures of tested alloys
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Table 1 Wettability and spreading property of brazing alloy
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Fig.4 Back scattered electron image of interface of tested

alloy after wetting with Ni at 530 C
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Fig.5 Back scattered electron images of interface of tested

alloy after wetting with Ni at different temperatures
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