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Fig.1 Cross-section schematic diagram of glass at wetting
process (a) and spreading area of glass on four base

metals at different temperatures (b)
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Fig.2 Wetting angle between glass and composites at different temperatures: (a) 450 °C, (b) 460 C, (c¢) 470 C, (d) 480 °C, and (e) 490 C
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Fig.3 Wetting angle as a function of temperatures
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Table 2 Wetting angle at the temperature of 490 C

Wetting angle/(°)
Base metal

Left Right Mean

55%SiC/Al 31.96 32.06 32.01
AlLO3 20.16 20.58 20.37
SiC 24.46 24.87 24.67
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Fig.4 Spreading interfaces of 55% SiC/Al composites at five temperatures: (a) 450 C, (b) 460 C, (c) 470 C, (d) 480 ‘C, and (e) 490 C
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Fig.7 SEM micrograph (a, b) and EDS element area-scanning (c, d) of the cross-section of the interface
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Fig.8 SEM micrograph (a, b) and EDS element area-scanning (c, d) of the cross-section of the interface

between SiC and glass at 490 C
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Sealing Mechanism of Interface between 55%SiCp/6061 Al Composite Materials
and PbO-Zn0O-B,0; Glass

Xu Lei, Chen Zhiru, Li Changyun, Wang Youchao, Mi Guofa
(Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The wettability and interface bonding mechanism between 55% SiCp/6061Al composite materials and PbO-ZnO-B,0s glass
during the sealing process were investigated. The results show that the glass would spread wider with the increase of temperatures. The
wettability angle becomes smaller and the wettability is improved. The spreading area of glass on Al,O; and SiC is larger and the
wettability angles are smaller than those on the composites. The sealing temperature between glasses and 55% SiCp/6061Al ranges from
450~490 °C. When the sealing temperature is higher than 470 °C, bubbles would appear in the sealing interface and the number of bubbles
increases with the increasing of temperatures; at the same time the size of the bubbles becomes larger too. When the sealing temperature is
460 °C, a 12 pum diffusion region appears between the glass and 55% SiC/Al composites. When the sealing temperature is 490 °C, there is a
clear boundary between the glass and Al,O; ceramic, and the SiC particles would diffuse into the glass when the glass and SiC ceramic are
sealed together.

Key words: 55%SiCp/Al composite materials; PbO-ZnO-B,0s3 glass; sealing; wettability; interface bonding
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