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Morphology of carbide on diamond interface by vacuum brazing
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Abstract: Using Ni-Cr, Ag-Cu-Ti, and Ti-Zr-Ni-Cu alloy as fillers diamond was brazed on matrix in vacuum furnace. By
SEM, EDX and XRD analysis, it is shown that at certain brazing temperature, duration and vacuum level, chemical
bonding takes place on the interface between the diamond and all the fillers. The kind, amount, morphology and
distribution of carbides formed are different on different filler interface. Some slice-like Cr;C, and acicular Cr,C;

carbides exist on the interface of Ni-Cr, discontinuous-lump-like TiC carbide exists on the interface of Ag-Cu-Ti, and

continuous-cobble-like TiC exists on the interface of Ti-Zr-Ni-Cu.
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Fig.1 Micrograph of brazed diamond
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Fig.2 Morphology of interface between diamond and filler
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Fig.3 Carbide morphologies of diamond by brazing with
Ni-Cr: (a) Cr3Cy; (b) Cr,C;
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Table 1 EDS of compounds on surface of diamond (mole

fraction, %)

Compound C Cr Si Ni
Cr;C, 40.34 59.33 0.33
Cr,C; 33.53 61.24 5.23

Diamond 97.57 0.31 1.61 0.51
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Fig.4 EDS patterns of compounds on surface of diamond:

(a) Cr3Cy; (b) Cr;C5

s + — Diamond
o — Cr,Cy
A — Cr;CE
: .
3 L
10 30 50 70 90

20/(°)
B 5 £NIARABHLY XRD %

Fig.5 XRD pattern of compounds on surface of diamond
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Fig.6 Structure of TiC crystal
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Fig.7 Morphology of diamond after brazing
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Fig.8 Morphology of carbide on diamond surface brazed by
Ag-Cu-Ti
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Fig.9 EDS pattern of TiC carbide
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Fig.10 Schematic diagram of TiC/liquid interface
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Fig.11 Morphology of diamond after brazing
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Fig.12 Morphology of carbide on diamond surface brazed by
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Fig.13 EDS pattern of TiC carbide
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