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Study on structure and properties of the joint between SiC ceramic
and Q235A steel through brazed connection
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Abstract: A brazing material and process suitable for brazing SiC(70%SiC+30%Si3N4) ceramics and
Q235A steel together were developed by adding different volume fractions of TiN powders into Ag-
26.88Cu-4Ti powders. The microstructure of the weld interface was observed by scanning electron
microscope, and the connection strength was tested through shear experiments. The connection mechanisms
between solder and SiC base metal were explored. The experimental results indicated that this type of
brazing material had good flowability and was tightly bonded to the SiC base material without obvious pores,
forming a good connection layer. The reaction products were found to be mainly TiC and TisSi3.The brazing
material displayed the best flowability when the volume fraction of TiN reached 5%. Futher increase in the
volume fraction led to a decrease of the flowability of the brazing material Too low brazing temperature
would compromise the fluidity of the brazing material, resulting in low connection strength, wheras brazing
at a high temperature would give rise to an excessive thickness of TisSiz brittle phase. Comprehensive
research demonstrated that the best welding results could be achieved by adding 5% TiN powder and brazing
at 920 °C for 10 minutes, and the maximum shear stress of the brazed joint would be up to 85.6 MPa.
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Fig.1 Ceramic surface morphology (a)and XRD pattern(b)
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Tab.1 Properties of ceramics and Q235A steel

PR B pl(glem’) KRB a/(109K) FLE SRS 0v/(MPa) #EIEMEE E/(GPa) #E S H 1/(W/(m-K))
SiC P& 3.1 4.7 >380 >400 120
SisNa Fig 8¢ 3.19 3.6 800~1050 318 2~155
Q235A 37.85 10.6~12.2 215 200 49~53
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Fig.2 Powder morphology after ball milling and mixing
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Fig.3 Microstructure of the joints with different TiN volume fractions
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Tab.4 Thermal expansion coefficients of solder metals with

different TiN volume fractions

TiN(VIV) % IR R EL o/(109/K)
3 18.67
5 18.45
7 18.23
9 18.02
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Fig.5 Microstructure of joints at different brazing temperatures
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