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PRV SE . AgCuZnSn EFEHI A a0 R o 1) 2.4% Sn(#4
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Sn. 2) 4.8% Sn #rHt: 47.26% Ag, 32.24% Cu, 15.70%
Zn, 4.80% Sn. 3)5.6% Sn #rH: 46.98% Ag, 31.83%
Cu, 15.61% Zn, 5.58% Sn. 4)6.0% Sn 75 &: 46.85%
Ag, 31.60% Cu, 15.53% Zn, 6.02% Sn. 5) 7.2% Sn
S 46.27% Ag, 31.15% Cu, 15.36% Zn, 7.22% Sn.
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Fig. 1 DSC curves of AgCuZnSn brazing alloys under five
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Table 1 Special temperature of different endothermic peaks
in Fig. 1
w(Sn)/% 6s/°C 6,/C AG/IC

24 666.0 712.9 46.9

4.8 655.5 697.5 42.0

5.6 651.0 690.7 39.7

6.0 648.5 686.9 38.4

7.2 641.0 676.8 35.8
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Table 2 Brazability and brazed joints mechanical properties

of AgCuZnSn brazing alloys

w(Sn)/%  AO/'C  Wettability area/mm”  Strength/MPa
2.4 46.9 331.0 359.0
4.8 42.0 365.5 376.9
5.6 39.7 378.5 388.3
6.0 38.4 412.0 407.4
7.2 35.8 442.0 381.8
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Thermodynamics characteristics of
AgCuZnSn brazing filler metals

WANG Xing-xing, DU Quan-bin, PENG Jin, CUI Da-tian, YU Tao-yuan

(School of Mechanical Engineering,

North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: By revealing the thermodynamic properties of AgCuZnSn brazing alloys, brazing alloys of high Sn content
were prepared using melting alloyed method based on BAgS0CuZn substrate. The melting temperature of brazing alloys
was observed by differential scanning calorimeter (DSC), and its phase transformation thermodynamic characteristic was
analyzed with the thermal analysis kinetics of non-isothermal differential and integral methods. The mathematical
expression of process entropy and performance entropy of brazing alloys were proposed. The results show that the DSC
endothermic peak of AgCuZnSn brazing alloys shifts to the left, and its phase transformation temperature interval would
be narrower with the increase of Sn content. The phase transition activation energy of AgCuZnSn brazing alloys
gradually increases using non-isothermal methods. Under the same Sn content, the phase transition activation energy of
brazing alloys with non-isothermal differential method is exactly the same as that of integral method. When Sn content is
7.2% (mass fraction), the transition activation energy and pre-exponential factor of brazing alloys reach the maximum,
which are 364.46 kJ/mol and 7.29 X 10%, respectively. The results indicate that the expression of process entropy and
performance entropy could quantitative analyze the brazability of AgCuZnSn brazing alloys.

Key words: silver brazing alloy; melting characteristic; thermodynamic entropy; activation energy
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