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Table 1 Composition of flux-containing brazing filler metal
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Fig.1 DSC curves of brazing filler alloys and flux: (a) 4047 alloy powder, (b) potassuim fluoroaluminate flux powder, (c) self-made

composite brazing filler metal, and (d) imported brazing filler metal
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Fig.2 Spreading area of composite brazing filler metals: (a) self-made composite brazing filler metal, (b) imported brazing filler metal,

and (c) flux-cored brazing filler metal
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Fig.3 Quality change of composite brazing filler metals in

humid environment
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Fig.4 Macro photos of cross section of flux-cored brazing filler
metals before (a) and after (b) 144 h of moisture

absorption
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Fig.5 Microstructures of cross section of composite brazing filler metals: (a, c) self-made filler metal and (b, d) flux-cored filler metal
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Fig.6 Macro images of brazed joints with composite brazing

filler metals: (a) self-made brazing filler metal and

(b) flux-cored brazing filler metal
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Table 2 Mechanical properties of brazed joints with composite

brazing filler metals

Filler Specimen Lap  Fracture Maximum  Fracture
metal width/mmwidth/mm location force/N strength/MPa

12 5 3003 oes1o 1063
side
Self-made
12 25 3003 o615 10838
side
Imported 12 5 003 o504 1071
side
Flux-cored 12 5 3;?33 25752  107.3
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Fig.7 Fracture position of brazed joints with composite brazing

filler metals
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Fig.8 Microstructures of brazed joints with composite brazing filler metals: (a) overall microstructure of the joint with self-made filler

metal; high magnification microstructure of the 6061 side joint (b) and 3003 side joint (c) with self-made filler metal; (d)

microstructure of the 3003 side joint with imported brazing filler metal
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Fig.9 SEM image of brazed joint with self-made brazing filler metal (a) and EDS line scanning of elements (b) near the both sides of

interface
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Research on Microstructure and Brazing Properties of Flux-Containing
4047 Filler Metals

Wang Bo '3, Long Weimin', Lou Yinbin?, Deng Jianfeng®, Guan Shaokang®, Fei Wenpan?,
Wang Shuiging?, Zhang Lei'
(1. China Innovation Academy of Intelligent Equipment Co., Ltd, Ningbo 315700, China)
(2. Zhejiang Xinrui Brazing Technology Co., Ltd, Shengzhou 312000, China)
(3. Henan Key Laboratory of Advanced Magnesium Alloy, Zhengzhou University, Zhengzhou 450002, China)

Abstract: A novel flux-containing 4047 composite brazing filler metal was prepared by powder forging method. The microstructure and
brazing performances of the self-made composite filler metal, commercial flux-cored and imported brazing filler metal were investigated
comparatively. Experimental results show that there are two endothermic peaks in the melting curve of the self-made composite filler
metal, and the melting point of flux is relatively lower than that of the 4047 filler alloy. The spreading area of the self-made composite
filler metal is 363 mm?, which is close to that of imported filler metal (353 mm?) and is significantly larger than that of flux-cored ones
(311 mm?). Under the environmental conditions of 85% humidity and 35 ‘C, the self-made and imported filler metals show excellent
moisture absorption resistance, while the flux-cored one shows a remarkable increase in mass due to moisture absorption of flux. The
moisture absorption rates of the flux-cored ones placed in humid environment for 72, 144 and 216 h are 3.88%, 4.02% and 4.27%,
respectively. The results of microstructure analysis show that the flux particles of the self-made composite filler metal are small in size and
evenly distributed, which are firmly wrapped in the matrix of the 4047 filler alloy. The average fracture strength of the brazed
AAB061/AA3003 dissimilar lap joints is 107.5 MPa, and the fracture position is located in heat-affected zone of the AA3003 side. The
dense structure of the brazed seam shows that the self-made composite filler metal has good brazing performance and high brazed rate.

Key words: aluminum silicon brazing filler metal; moisture absorption resistance; microstructure; mechanical properties
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