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Microstructure and properties of boron carbide ceramic brazed joints
with high nitrogen steel
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Abstract: The reliable joining between B,C ceramic and high nitrogen steel was obtained using Ag-Cu-Ti filler metal. The
wettability and spreadability of Ag-Cu-Ti filler metal with different Ti contents on B,C ceramics and high nitrogen steel were
studied, as well as the microstructure and shear strength of brazed joints were investigated. The results indicated that when the Ti
content reaches 4. 5wt%, the filler metal possess better wettability and spreadability effect on both B,C ceramics and high nitrogen
steel. The result of microstructure analysis indicated that TiC and TiB exist in the microstructure of brazing joints along ceramic

side, while TiFe,, TiN and CuTi, exist along steel side. As a result, the maximum shear strength of brazed joint reached 54 MPa,.

Highlights: (1) The reliable joining between B,C ceramic and high nitrogen steel was obtained.

(2) The maximum shear strength of brazed joint reached 54 MPa.
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Table 1 Chemical composition of high nitrogen steel
C Ni Cr N S Si
0.02 1.07 19.58 18.53 0.75 0.001 0.02

B,C P F1 POOON 57 2084 114 i JE iU R ST 4
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Fig. 1 Diagrammatic sketch of welding joint
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Fig. 2 Spreading morphology of Ag-Cu-Ti filler metal with different Ti content on B,C and high nitrogen. (a) 2.5% Ti on
B,C; (b) 4.5% Ti on B,4C; (c) 2.5% Ti on high nitrogen steel; (d) 4.5% Ti on high nitrogen steel
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Fig. 3 Spreading area of Ag-Cu-Ti filler metal on B,C
and high nitrogen steel
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Fig. 4 Microstructure of B,C/ high nitrogen steel brazed joint. (a) 2.5% Ti joint; (b ) 4.5% Ti joint; (c) 2.5% Ti along
ceramic; (d) 2.5% Ti along high nitrogen steel; (e) 4.5% Ti along ceramic; (f) 4.5% Ti along high nitrogen steel

*2 E4HPESREDS HMER (RFHE, %)
Table 2 EDS analyzed results of Fig.4

M B C Ag Cu Ti Fe N
A 14.09 35.46 0.82 13.90 35.56 0.17 —
B — — 1.97 14.34 33.87 42.2 7.62
C 12.94 28.08 4.12 4.62 49.95 0.29 —
D — — 2.15 8.74 41.66 36.74 10.71
E — — 0.67 6.73 47.83 16.12 28.65
F — — 3.99 62.43 21.66 5.82 6.1
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Fig. 5 XRD patterns of B,C/high nitrogen steel joint. (a)
B4C; (b) high nitrogen steel

60

N
=

PLBTsRE R/MPa

[53
[=]

25%Ti  4.5%Ti  SiCFJ¥%  C/SiC
B,C K% B,CHI&E  /316L /Q235

[EAM RAWN NEH U]

B 6 B,CHE/SRME SiC/316 M C/SiC/Q235
BLOERE

Fig. 6 Shear strengths of B,C/ high nitrogen steel joint
and SiC/316L stainless steel and C/SiC/Q235
joint
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