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Interfacial reaction mechanism of CBN grain continuous brazed by
ultra-high frequency induction
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Abstract: Continuous brazing with ultra-high frequency induction was proposed to braze the cubic born nitride (CBN)
grits and steel substrate based on Ag-Cu-Ti filler alloy. The new compounds morphologies were observed and analogized
by scanning electron microscopy (SEM) and energy diffraction X-ray (EDX). The results show that, with the variation of
scanning speed, granular compounds TiN about 100 nm in size, the needle-like and prismatic compounds TiB, less than
200 nm in size are observed, respectively. The theoretical analysis results reveal that, during continuous brazing by
ultra-high frequency induction, granular TiN layer forms on the surface of CBN firstly, and then, prismatic TiB, layer
forms on the outside of the new TiN layer. The joint is CBN/TiN/TiB,/filler structure, finally. A satisfactory interfacial
structure can be obtained when scanning speed is 0.5 mm/s.
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Fig. 1 Schematic diagram of continuous brazing with ultra-
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Fig. 2 SEM image of brazed joint after buffing
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Fig. 3 Interfacial SEM image(a) and element line scanning

spectrum(b) of CBN grain
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Fig. 4 SEM image of CBN grain after brazing
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Fig. 5 SEM image of compounds on surface of CBN grain
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Fig. 6 SEM images of compounds on CBN grain surface at different scanning speeds: (a) v=2 mm/s; (b) v=1 mm/s; (¢) v=0.5 mm/s

(d) v=0.25 mm/s
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Fig. 7 EDX spectrum of compounds on CBN surface
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Fig. 8 Simplified phase diagram of Ti-B-N system
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Fig. 9 SEM image of compounds on CBN surface brazed in

vacuum furnace with Ag-Cu-Ti alloy!®
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