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Abstract: The Ag-Cu-Zn brazing filler metal containing 21wt% Ag was microalloyed with Sn, P, Ni and In,
and the melting performance, spreading performance and processing property for brazing filler metal, and the tensile
strength and microstructure of the brazed red copper and 45 steel joint were studied. The results show that the
optimum composition (mass fraction/%) of microalloyed Ag-Cu-Zn brazing filler metal was 21Ag-Cu-Zn-1.5Sn-
0.2P-1.0Ni-2.5In. Compared with 21Ag-Cu-Zn-1.5Sn quaternary alloy brazing filler metal obtained by prior
optimization, the solidus and liquidus temperatures decreased by 106 ‘C and 31 °C, respectively, the spreading area
per mass on red copper base metal increased by nearly 66%, and welding wire with diameter of 0.8 mm could be
made by conventional hot extrusion and drawing. When the brazing filter metal was used for brazing red copper or
45 steel, a dense and defect-free brazing joint formed with a metallurgical bonding layer at the interface; compared
with 21 Ag-Cu-Zn-1.5Sn brazing filler metal, the tensile strength of the joint for brazing 45 steel increased by about 11%.
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Table 1 Chemical composition of brazing filler metal %}

e T

Ag Cu Zn Sn P Ni In
17 21 43.0 34.5 1.5 0
2% 21 42.8 34.5 1.5 0.2
3% 21 42.0 33.0 1.5 0.5 2
47 21 42.3 34.4 1.5 0.8
57 21 40.5 33.3 1.5 0.2 1 2.5
6% 21 42.5 34.0 2.5 0
7* 21 41.0 33.0 2.5 0.5 2
8% 21 41.0 32.7 2.5 0.8 2
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Fig. 1 Schematic of spreading test method
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Fig.2 Schematic of butt joint assembly
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Fig. 3 DSC curves of brazing filler metals containing different

mass fractions of Sn
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Fig. 4 Spreading area per mass of different brazing filler metals
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Fig.5 Spreading morphology of 1% (a) and 5% (b) brazing filler metals
2.3 SFRIEOEEE AN T 1RE

M 6 mTLLAE i 2 BT R 8 BT & o Bl
1.5% B A BOR T 0.2 YO T RHis B AR
A AELR A B A E — 2D S0 BT R T Y
s PR 8 BTE 43 KCk 2.5 Y0 I, ST AT 2 o Fifi
B AR I . BEEEPRND LM R
G T A AE ), R AT A Bt 25 5 o 11
BET . 57 BFRHRE RN 17 £FRHHE XY, BT LA
PRAEEFRHA I TR RE . SRR IS AR T 2
AR 57 SRR R B AR 0.8 mm AR 22, Ul
WHZETREEAT RAF RN TVERE .

Hi 1 7 T LI AT R EE U S A R L
B S Al BT A o 11 €0 0 SRR B ROk N A A o

52

B 6 TESFHMEMERE

Fig. 6 Microhardness of different brazing filler metals
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Fig. 7 Micromorphology of 5% brazing filler metal before and after hot extrusion and drawing: (a) as-cast; (b) hot extrusion state;

(c) the first drawing+annealing state and (d) the second drawing+annealing state
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Fig. 8 Microstructure of brazing seam interface by brazing 45 steel with 5% brazing filler metal: (a) at low magnification and

(b) at high magnification
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Table 2 EDS analysis results of different locations
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Fig. 9 Element line scanning position (a) and results (b) of brazing

seam interface by brazing 45 steel with 5% brazing filler metal
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