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Fig.1 Typical BSE images of ZrO,/Ag-CuO-10%Al,TiOs/GH3536 joint brazed at 1050 °C for 30 min: (a) microstructure of the joint;

high-magnification image of zone b (b), zone ¢ (c) and zone d (d) in Fig.1la
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Table 1 EDS analysis results of each spot in Fig.1 (at%)

Spot e} Fe Ni Cr Zr Ag Cu Ti Al Possible phase
A 58.80 1.63 0.36 - 38.06 - 0.31 0.51 ZrO,
B 62.82 0.91 1.39 1.46 16.68 0.74 - 13.09 2.90 ZrTiOy
C 58.99 - - - 9.94 0.73 11.97 11.46 6.91 CuO+ZrTiOy
D 13.94 - - - 1.66 78.20 2.66 0.25 3.30 Ag(s.s)
E 51.27 2.12 13.39 4.45 0.50 0.56 - 1.19 25.80 NiAl,04
F 52.32 6.12 10.73 8.46 0.90 10.71 6.57 4.20 CuNiO;
G 49.47 10.88 22.13 9.93 - 3.42 4,17 - (Ni, Fe, Cr)304
H 52.86 341 7.16 29.63 0.35 3.20 2.42 0.98 Cr,0;
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Fig.2 SEM image (a) and EDS element mappings (b~j) of brazed joint: (b) Ag, (c) Al, (d) O, (e) Ni, (f) Fe, (g) Cr, (h) Zr, (i) Ti,
and (j) Cu
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Fig.3 XRD patterns of ZrO,/GH3536 joint: (a) ceramic side and
(b) alloy side
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Fig.4 Interface microstructures of ZrO,/GH3536 joints brazed at 800 ‘C for different oxidation time: (a) 50 h, (b) 250 h, (c) 500 h, and

(d) 1000 h
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Fig.5 EDS element line scanning of the metal side of the joints brazed at 800 °C for different oxidation time: (a) 50 h, (b) 250 h,

(c) 500 h, and (d) 1000 h
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Brazing parameter: 1050 °C/30 min
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Fig.6 Influences of different oxidation time on the shear strength
of ZrO,/GH3536 joints at 800 C
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Fig.7 Typical fracture morphologies of ZrO,/GH3536 joints at 800 ‘C for 0 h (a~c) and 1000 h (d~f): (b) high-magnification image of

zone b in Fig.7a; (c) high-magnification image of zone c in Fig.7a; (e) high-magnification image of zone e in Fig.7d;

(f) high-magnification image of zone f in Fig.7d
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Interfacial Microstructure and Mechanical Properties of Reactive Air Brazed Joints of
Zr0O, Ceramic and GH3536

Yang Junhao?, Yang Zhenwen®, Wang Ying®, Song Kuijing?, Wang Dongpo*
(1. Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300350, China)
(2. School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: ZrO, ceramic and GH3536 alloy were reactive air brazed (RAB) at 1050 <C for 30 min with Ag-CuO-Al,TiOs composite filler
reinforced by AIl,TiOs particle. The interface structure and formation mechanism of the brazed joint were analyzed. Meanwhile, the
influences of the exposure test at 800 <C on the microstructure and properties of joints were analyzed. The results show that Al,TiOs
particles are decomposed into Al,Oz and TiO; particles, and TiO; reacts with ZrO, ceramic to form the ZrTiO, phase. The metal elements
on the GH3536 side are oxidized to form spinel layer. The Ni oxide reacts with Al,Oz and CuO in the brazing seam to form uniformly
distributed NiAl.O4 and massive NiCuO, phase adjacent to the spinel layer, respectively. After the ZrO,/GH3536 joint is oxidized at
800 <T (high temperature) for 1000 h, NiAl,O,4 in the brazing joint is distributed in blocks, while the thin layer of Cr,O3; remains stable.
The elements inside the spinel layer are homogenized, the thickness of which increases significantly. The strength of the joint first
decreases and then stabilizes at above 20 MPa with the extension of oxidation time.

Key words: reactive air brazed joints; ZrO, ceramic; GH3536 alloy; Al,TiOs; high-temperature oxidation

Corresponding author: Wang Ying, Ph. D., Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300350, P.
R. China, Tel: 0086-22-27405889, E-mail: wangycl@tju.edu.cn



