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Brazed with Ni-14Cr-10P-xTi Pasty Filler Metal
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Abstract: The titanium powder was added into the Ni-14Cr-10P alloy powder, and the high-molecular polymer was mixed at
high speed to obtain the paste-like Ni-Cr-P-Ti active filler metal. The C/C composites were brazed with the prepared pasty
filler, and then the shear strength of the brazed joint was tested. The interfacial microstructure of the brazed joint was analyzed
by scanning electron microscopy, energy spectrum analyzer, and electron probe microanalyzer. The results show that the active
elements Cr and Ti react with C on the surface of the C/C composites to act as a surface modification, and thus, the brazing
material can wet and fill the surface of the C/C composites. As the amount of Ti added increases, the shear strength of the
brazed joint increases first and then decreases. When Ti content is 1%, TiC is dispersed in a granular form. The brazing layer is
strengthened and the joint shear strength is increases. When Ti increases to 3%, a continuous Cr3Ca/TiC brittle layer is formed
at the interface, and the joint shear strength decreases. When Ti content reaches 5%, Ti reacts with Cr3Ca to make the gradient
interface layer disappear. The thermal expansion coefficient of the interface material increases, leading to the increase of the
residual thermal stress, and (Ni, Cr, Ti) intermetallic compounds increase and concentrate in the brazing layer. This causes a
sharp drop in the shear strength of the joint.
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Fig.1 Brazing sample assembly schematic and brazing heating process
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Fig.2 Schematic diagram of the shearing mold
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Fig.4 Shear strength of joints after brazing with Ni-14Cr-10P-xTi
filler metal (1000 °C, holding time 0.5 h)
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Fig.5 EBSD images and line scan analysis of joints brazed with TO pasty filler brazing at 1000 °C for 0.5 h
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Fig.6 XRD patterns of interfacial reaction layer on TO and T5
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Fig.7 EBSD morphologies of T1 joints brazed at 1000 °C for 0.5 h holding time
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Table 2 EDS results of granular tissue and intermediate gray

phase near the interface in Fig. 7 (al%)
Region Ni Cr P Ti C
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Fig.8 Microstructure of T3 joint brazed at 1000 °C for 0.5 h
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Fig.9 Morphologies of T5 joint brazed at 1000 °C for 0.5 h
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Table 3 EDS results of T5 brzing joints in Fig 9 (a) (1000 C,

0.5h) (al%)
Region Ni Cr P Ti C
1 43.90 04.93 16.40 16.48 18.28
2 02.18 69.19 00.76 00.93 26.93
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Table 4 Thermal expansion coefficients of phases in brazed joint

Materials Cr3C2 NizP Ni(s,s) C/C

CTE(10°/K) 10.3 16 12.0-16.0 2.0
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(a) Distribution of Cr and C elements in joints after brazing with TO pasty filler
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(d) Distribution of Ti and C elements in joints after brazing with TS5 pasty filler
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Fig.10 Scanning distribution of element surface of joint after brazing with T0, T1, T3 and T5 filler (1000 °C, 0.5 h)
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