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Table 1 Composition ratio of powder core and corresponding
chemical composition of flux cored silver brazing

filler metal (/%)

Core proportion Chemical composition

Alloy

Alloy powder Flux Ag Cu Zn Sn
1 0 100 30.23 38.31 30.13 1.33
2 30 70 28.45 40.04 2780 3.71
3 40 60 27.37 40.73 27.68 4.22
4 50 50 26.73 4150 27.18 4.59
5 60 40 24.27 43.02 26.61 6.10
6 70 30 23.42 4356 25.09 7.93
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Fig.2 Spreading and wetting process of 30% CuSn alloy core flux cored silver solder on copper plate
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Fig.3 Effect of CuSn alloy powder content in flux core on

wetting area
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Fig.4 SEM microstructure (a) and distribution of alloying elements of T2 copper/Q235 steel joint brazed by composite flux cored silver

filler metal with 30% CuSn alloy powder: (b) Ag, (c) Cu, (d) Zn, (e) Sn, and (f) Fe
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Table 2 EDS analysis results of each point in Fig.4a (w/%)

Point Ag Cu Zn Sn Fe Possible phase
1 11.30 59.74 27.87 1.09 (Cu)
2 11.57 58.70 28.73 (Cu)
3 9.26 64.32 26.42 (Cu)
4 11.26 58.85 27.10 1.18 1.61 (Cu)
5 62.12 12.32 18.55 7.01 = (Ag)
6 36.64 35.53 24.09 2.74 1.00 Ag-Cu eutectic
7 21.47 41.22 33.01 4.30 - Ag-Cu eutectic
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Fig.5 SEM microstructures of T2 Cu/Q235 steel brazed joint with different CuSn alloy powder contents in flux core: (a) 0%, (b) 30%,

(c) 40%, (d) 50%, (e) 60%, and (f) 70%
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Table 3 EDS analysis results of each point in Fig.5 (w/%)

Point Ag Cu Zn Sn Fe Possible phase
1 10.79 60.19 28.02 - 1.00 (Cu)
2 9.26 64.32 26.42 2 2 (Cu)
3 10.53 60.77 271.77 - 0.93 (Cu)
4 30.99 33.77 23.23 12.01 - Ag-Cu eutectic
5 10.88 60.71 26.39 1.50 0.52 (Cu)
6 15.52 43.81 23.73 16.04 0.90 CuZn, CuSn
7 8.03 65.23 23.46 2.50 0.78 (Cu)
8 18.20 47.48 18.77 14.76 0.79 CuZn, CuSn
9 74.66 6.85 8.25 10.24 = (Ag)
10 17.11 51.12 16.94 14.06 0.77 CuZn, CuSn
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Fig.6 Effect of CuSn alloy powder content in flux core on

microhardness of brazed joint
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Fig.7 Micro-hardness indentation morphology of joint brazed
with composite flux-cored silver brazing filler metal with

70% CuSn alloy powder
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strength of brazed joint
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Fig.9 SEM fracture morphologies of brazed joint with different CuSn alloy powder contents in flux core: (a) 0%, (b) 30%, and (c) 70%
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Table 4 EDS analysis results of each point in Fig.9 («/%)

Point Ag Cu Zn Sn Possible phase

1 10.78 60.72 28.5 - (Cu)

2 70.98 10.58 13.96 4.48 (Ag)

3 10.79 65.63 23.58 - (Cu), Cuzn
4 59.66 19.52 12.46 8.36 (Ag), CuSn
5 6.12 71.88 15.28 6.72 CuZn, CuSn
6 64.65 17.39 6.16 11.80 (Ag), CuSn

3 Qﬁ 'I/E Materials Science-Materials in Electronics[J], 2020, 31(12):

1) I CuSn & &8 I 5 & 25 S AR AT BHEK R
BT E/Q235 4 RE % 8 ik IR A7 S B 3R 15 B 43 38 21 11
AgCuznSn & 4 4T4%, 4 CuSn & & ¥4 &N 30%H,
SH/1Q235 AMEF IR H S L 2R85B0

2) BEER S CuSn & &K & B M, 4
BHE LR K Q235 ARAR - [H iR AR W K. 4
CuSn & & W& &N T0%H, FFRHE L4 2 Q235 44
R B Y T AR 4 A B T 531.53 A1 479.41 mm?, A
Lb T R8I0 A S8 10 25 S AR AT LAY 4R & T 66.7%-
102.2%.

3) BEER S CuSn & &M & BRI M, %
H1Q235 BT 422 3k 11 S A I P N T T 1, SR 4/Q235
PET IR Bk PR R B RO T R e PR e s, 4
2GR TR ok A B 309 1 Sk i B A B B KAl
(198.91 MPa), #&f 1 23.4%.
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Effect of Low-melt Alloy Powder on Brazing Process of Flux-cored
Silver Brazing Filler Metal

Wang Meng, Zhang Guanxing, Zhong Sujuan, Shen Yuanxun, Long Weimin, Dong Hongwei, Liu Xiaofang
(State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering,
Zhengzhou 450001, China)

Abstract: To overcome the problem that AgCuznSn filler metal with high tin content is difficult to form for its high brittleness, a
composite flux-cored silver filler metal with CuSn alloy powder core was designed based on the concept of flux-cored wire. The effects of
30wt%~70wt% Cub0Sn40 alloy powder on the wettability, microstructure, interfacial microhardness and tensile strength of silver filler
metal, copper/Q235 steel brazing joint were studied. The results show that AgCuznSn filler metal with high tin content was in-situ
synthesized by CuSn alloy powder in core and BAg30CuZnSn of outer layer during brazing process, and uniform composition with good
joint structure was obtained. With the increase of the content of alloy powder in the core, the wetting area of composite flux-cored silver
solder on copper plate and Q235 steel plate is promoted constantly, the microhardness of copper/Q235 steel brazing joint increases
continuously, and the tensile strength increases firstly and then decreases. When the content of CuSn alloy powder in the powder core is
30wt%, the maximum tensile strength (198.91 MPa) of Cu/Q235 steel brazing joint is obtained, which is enhanced by 23.4% compared
with the core silver brazing filler metal without alloy powder adding.

Key words: in-situ synthesis; flux-cored silver brazing filler metal; wettability; microstructures; tensile strength
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