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Fig.13 Microstructures of joints with In35 brazing metal at different connection temperatures: (a) 580 °C, (b) 600 °C, (c) 620 °C, and (d) 640 °C
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ALTi LA S ALK [ 4 BT 2H R o

3] Ag-28Cu-35In-2Ti £F &L AT 5482 3k I HT BY ) 5t
FEREIR FE T 20 b TS, B IR T RS W
R RL5EA Indf B RD , Fe Sk ak B T i

4) ALRTHIDE Ni 7] LA ZGPH 1E In 4 8, (H 32 Sk 34
BRI R 21.452 m/s, T ANEE Ni Bk By B = 2]
15 F 65.941 m’/s, Al 3 [ 4 Ni {452 3k 3 b e 0 2
TR

5) 18 F Ag-28Cu-35In-2Ti £F ki 47 15 82, 7E 12 B2 1R
J& 640 °C , AR 18] 9 30 min (4614 R , BT A3 AR 424%
SLPUBY Y98 B, 920,28 MPa.
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On Low-Temperature Brazing of AIN Ceramics and Al: Design of Brazing Material,
Microstructure and Properties of Joint

Zhou Hangze"’, Long Fei’, Xu Rui'”?, Wang Ce'’, He Peng'”, Shi Qingqing®, Zhao Yan’
(1. Zhengzhou Research Institute, Harbin Institute of Technology, Zhengzhou 450018, China)
(2. Institute of Materials, Henan Academy of Sciences, Zhengzhou 450046, China)
(3. State Key Laboratory of Precision Welding & Joining of Materials and Structures, Harbin Institute of Technology, Harbin 150001, China)
(4. Gree Electric (Zhengzhou) Appliances Inc, Zhengzhou 450066, China)
(5. Wolong Electric Nanyang Explosion Protection Group Co. , Ltd, Nanyang 473000, China)

Abstract: This study addresses the lack of brazing materials suitable for low-temperature brazing of AIN ceramics and Al. By adding elements In
and Sn to AgCuTi brazing materials to lower their melting points, new low-temperature brazing materials Ag-28Cu-35In-2Ti and Sn-19Ag-
14.35Cu-17.5In-1Ti were prepared to achieve good bonding of AIN/ALI joints. The low-temperature brazing process, joint microstructure and
properties of AIN ceramics and Al using two types of brazing materials were explored. Results show that for Sn-19Ag-14.35Cu-17.5In-1Ti
brazing materials relatively stable compounds such as InSn, and Al,Ti form at the solder joints. Ag-28Cu-35In-2Ti brazing material generates
relatively stable compounds such as Al,Cu, Agln,, and TiAl, at the solder joint, and the joint strength increases with the increase in welding
temperature. To prevent the diffusion and precipitation of In, Ni plating is chosen on the surface of Al, but it reduces the thermal conductivity of
the joint. It is found that using Ag-28Cu-35In-2Ti brazing material for welding contributes to the highest joint strength of 20.28 MPa at 640 °C for
30 min; under the condition of 620 °C for 15 min, the thermal diffusion coefficient can reach 65.941 m’/s. This brazing material provides a new
method for highly reliable connection of AIN ceramics/Al.

Key words: low temperature brazing material; AIN/Al; microstructure and properties; surface modification
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