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Microstructure and Mechanical Properties of Carbon Fiber Reinforced ZrB,—

SiC Brazed Joints With TC4 Alloy

WANG Wei' WU Peng’ LI Zhenya’
(1 School of Aviation and Materials, Anhui Technical College of Mechanical and Electrical Engineering, Wuhu 241000)
(2 School of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu 241000)
(3 China National Aeronautical Radio Electronics Research Institute, Engineering Department, Shanghai 200241)

Abstract  Carbon fiber reinforced ZrB,—SiC composite ceramic and TC4 alloy were connected by using Ag—
28Cu filler in the vacuum brazing furnace. Scanning electron microscope, energy dispersion spectrometer and
mechanical universal testing machine were used to study the effect of brazing holding time on the microstructure and
shear strength of the brazed joint interface. The results show that the carbon fiber reinforced ZrB,-SiC composite
ceramic / Ag—28Cu / TC4 alloy joints are well bonded. The typical joints are composed as following: TC4/TiC+TiCu/
Ti,Cu/TiCu/Cu, ,/Ag. ,/TisSi,/TiC/ZrB,—SiC~C. Different holding times have not changed the phase composition of
the brazed joints. However, it has an influence on the microstructure of the joints interface, the thickness of the weld
and the number of constituent phases. With the increase of brazing holding time, the Ag (s, s) and Cu (s, s) areas
in the center of the weld gradually decrease, the thickness of the Ti—Cu reaction layer gradually increased in the TC4
side reaction. The maximum thickness of the weld is 70 pwm and the thickness of the central area of the weld is 45 pm

when holding for 30 min. The average shear strength at room temperature increased first and then decreased with the
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increase of holding time and the maximum shear strength is 34 MPa at 810 °C with 20 min holding time.
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