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Table 1 Chemical composition of Ni-Cr-B-Si and Cu-P-Sn

Element Mass fraction/%
Ni-Cr-B-Si Cu-P-Sn
C 0.6—0.8
B 2.5-3.0
Si 4.0-5.0
Cr 16—-18
Fe <5
Ni Bal.
Cu Bal.
P 5.5
Sn 2.5
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Schematic diagram of composite filler brazing

diamond
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Fig. 2 Morphologies of Ni-Cr alloy brazing diamond adding
different Cu-P-Sn contents: (a) 3%Cu-P-Sn; (b) 5%Cu-P-Sn;
(¢) 7%Cu-P-Sn
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Fig. 3 Morphologies of diamond and carbides at surface of
diamond after brazing: (a) Carbide at interface between
diamond and brazing alloy; (b) Brazed diamond; (c) Carbide at

surface of diamond
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Fig. 4 XRD pattern of brazing sample
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Fig. 5 Microstructures of interface between brazing alloy and
steel: (a) Interface microstructure of filler alloy and steel matrix;

(b) Microstructure of filler alloy
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Table 2 EDS analysis results of zones in Fig. 5

Analysis Mole fraction/%
zone C Cr Fe Ni Cu Si
A 389 917 7261 1428
B 6.45 253 79.08 11.94
C 81.64 18.36
D 10.62 89.38
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Vacuum brazing diamond with
Ni-Cr-B-Si+Cu-P-Sn composite filler metal

LU Jin-bin', HE Ya-xun?, ZHANG Wang-xi’, LIU Lei%, LI Hua'

(1. School of Mechanical Engineering, Suzhou University of Science and Technology, Suzhou 215009, China;
2. School of Materials and Chemical Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: A series of new composite brazing fillers metal were got by adding 3%, 5% or 7% (mass fraction) Cu-P-Sn in
the primary brazing filler metal Ni-Cr-B-Si, respectively, then, they were used to braze diamond particles. The interface
morphology of diamond carbide and the microstructure of brazing filler metal were tested by SEM, EDS and XRD. The
results show that, when the composite brazing filler metal containing 5% Cu-P-Sn alloy, the carbide on the surface of the
diamond is more regular and less with brazing temperature decreases, which decreases the thermal damage to the
diamond. In the brazing filler alloy, the microstructures, such as dentrite included solid solution of Ni with some carbides
like Ni;;Sij, and Cr;Cs, are formed. As the added component, Cu-P-Sn at different proportions can be dissolved into the
primary brazing filler Ni-Cr-B-Si in large degree, which can adjust the properties of the filler and reduce the heat damage
to the diamond.
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