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Microstructure and properties of BCu80Ni5SnTi active filler metal
for brazing cubic boron nitride
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Abstract: A new-type BCu80NiSSnTi filler metal suitable for brazing cubic boron nitride (c-BN) and 45 steel was
prepared. The microstructures of BCu80Ni5SnTi active filler metal and mechanical properties of the joints of c-BN and
45 steel brazed with BCu80Ni5SnTi filler metal were analyzed by SEM, EDS and XRD. The results show that the solidus
and liquidus temperatures of the novel BCu78-81Ni5-6Sn3-5.5Ti10-12(mass fraction, %) active filler metal are 858.4 and
874.8 , respectively. The microstructure of the filler metal mainly consists of a-Cu solid solution, Ni solid solution,
Cu-Sn eutectic phase as well as a little CuyTi;,Cu;Ti,,CuzSn,CuSn and Nij;Sn; compounds. The wettability of the filler
metal on ¢-BN is good and the contact angle is about 28°—30°. The shear strength of the brazed joint between c-BN and
45 steel using this active filler metal reaches 210—230 MPa. The new-type BCu78-81Ni5-6Sn3-5.5T110-12(mass fraction,
%) active filler metal possesses better brazing metallurgy characteristics. Chemical metallurgic joining forms in the
interface between c-BN grits and BCu80Ni5SnTi active filler metal.
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Fig.5 Microstructures of Cu-based active filler
metal: (a) Cu88Ni5SSn1Ti5; (b) Cu84Ni5Sn3Ti8;
(c) Cu79.5Ni58n5.5Til0; (d) Cu75NiSSn8Til2;
(e) Cu70Ni5Sn10Til5
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Fig.7 DTA curve of CuNi5Sn5.5Til0 active filler metal
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