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Fig.1 DSC curves of silver brazing alloys with electroplating tin
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Fig.2 Reaction fraction integral curves of silver brazing alloys with electroplating tin: (a) 2.4% Sn, (b) 4.8% Sn,

(c) 5.6% Sn, (d) 6.0% Sn, and (e) 7.2% Sn
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Thermodynamics Analysis of Melting Characteristics for Silver
Brazing Alloys with Electroplating Tin

Wang Xingxing', Peng Jin', Cui Datian®, Du Quanbin®, Long Weimin?
(1. North China University of Water Resources and Electric Power, Zhengzhou 450045, China)
(2. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research
Institute of Mechanical Engineering, Zhengzhou 450001, China)

Abstract: Silver brazing alloys with electroplating tin were prepared using the combination process of electroplating and heat diffusion based
on BAg50CuZzn substrate. To reveal the thermodynamic properties of silver brazing alloys with electroplating tin, the melting temperature of
the alloys was determined by differential scanning calorimeter (DSC), and the phase transformation thermodynamic characteristic of silver
brazing alloys were analyzed with the thermal analysis kinetics of non-isothermal differential and integral methods. The microstructure and
phase composition of wetting interface between 304 stainless steel and silver brazing alloys were investigated by optical microscope and XRD,
respectively. The results show that the phase transformation temperature range of silver brazing alloys from solid to liquid would be narrower
with the increase of Sn content, and the phase transformation activation energy is gradually increased by a non-isothermal differential and
integral method. When Sn content is 7.2%, the activation energy and pre exponential factor reach to the maximum, which are 555.56 kJ/mol
and 1.41x10%2, respectively. The phase transformation rate equation of silver brazing alloys with electroplating tin is deduced as
k=1.41x10%exp(-5.56 <L0°%/RT). Silver brazing alloys with 7.2 % Sn content is melted on the surface of 304 stainless steel, and the
microstructure of wetting interface are composed of Ag phase, Cu phase, CuZn phase, CusZng phase, Cus1Sn1; phase and AgsSn phase.

Key words: silver brazing alloys with electroplating tin; melting characteristic; activation energy; phase transformation rate; DSC
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