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Table 1 Chemical composition of Kovar alloy 4J29 (w/%)

C Si Mn Co Ni Fe

0.018 0.15 0.28 17.26 29.2 Bal.
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Table 2 Chemical composition of the float glass (w/%0)
Fe;03 Al,O3 B,0s Na,O K20 SiO;
0.12 15 18.5 135 4.5 Bal.
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Fig.1 Schematic of the experimental equipment (a) and the shear

test (b)
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Fig.2 Microstructures (a~c) and EDS elements line scanning of the glass/solder interface (d) of glass/Kover joint at 400 C and 1000 V:

(a) interface, (b) solder/alloy interface, and (c) solder/glass interface
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Fig.3 XRD pattern of the glass/solder interface
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Fig.4 SEM images of interface brazed at temperature of 350 “C and different voltages: (a, d) 600 V, (b, €) 800 V, and (c, f) 1000 VV
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Fig.5 SEM images of interface brazed at voltage of 1000 V and different temperatures: (a, d) 300 C, (b, e) 350 C, and (c, f) 400 C
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Effect of Electric Field on the Microstructure and Properties of Brazed
Joints of Float Glass and Kovar 4J29

Yu Weiyuan, Yang Guoging, Sun Xuemin, Wang Fengfeng, Zhang Tao
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal, Lanzhou University of Technology,

Lanzhou 730050, China)

Abstract: Effective connection between Kovar alloy 4J29 and float glass was realized using ALTSAB technology and SnAg3.5Ti2 solder. The
effects of voltage and temperature on the interface microstructure and shear strength were studied, and the mechanism of bonding formation was
explored. The results show that with the increase of voltage and temperature, the interface between glass and solder has no significant change, new
chemical bonds =Si-O-Ti and =Si-O-Sn are formed at the interface, and TiO and SnO are formed by oxidation reaction. There is reaction
dissolution phenomenon between solder and alloy side, and FeSn, phase is formed at the Kovar alloy side. There are some slender rod-shaped and
needle-like NisSn, phases in the solder. It is considered that the formation of sodium ion depletion layer and the diffusion of Ti** and Sn*" into the
glass matrix are the key to the formation of effective bonding. The maximum shear strength is 12.5 MPa when the voltage is 1000 V and the
temperature is 400 °C.
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