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ABSTRACT

In an evacnated tube solar collector, the stable sealing of the heat pipe to the glass tube is important for the collector to use for a
long period of time. The sealing of copper tube to the glass is quite difficult because of the large differences in the physical and
chemical properties of the two materials. In this study, therefore, a proper copper oxide layer was induced to improve the chemical
bonding of the two materials, and the oxidation state of copper and the interface between copper and glass were examined by XRD,
SEM and EDS. Tts bondig strength was also measured. Cu,O was formed when the bare copper was heat-treated under 600°C, while
CuQ oxide layer was formed above that temperature. The bonding state of CuO to the copper was very poor. The borate treatment
of the copper, however, extend the stable forming of Cu,O layer to 800°C. Borosilicate glass tube was sealed to a copper tube by
Housekeeper method only when the scaling part was covered with Cu,O layer. The bonding strength at the interface was measured
3544 N, its thermal shock resistance was acceptable.
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Table 1. Specification of Glass and Copper Tube for the Present
Study (mm)
—
Ttem Borastlicate
Lﬁpeciﬁcation glass tube Copper tube
Length 50 40
: wedge part : 14.3
Outer diameter 15 ofher part : 127
. wedge : 0.01-0.07
¥ 3 '
Thickness 1.2 other part : 0.95
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Copper tube Glass tube

|

Fig. 1. Schematic diagram of seal of copper tibe to glass tube,
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Fig. 2. Thermal expansion curves of glass and copper for the
present study (heating rate : 5°C/min).
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Fig, 3, XRD patterns of the surface of copper. Copper was
heated at various lemperature in air.
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Fig. 4. XRD patterns of the surface of copper. Copper was
soaked in borax solution and heated at various
temperature in air.
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Fig, 6, SEM micrographs of borated copper tube after firing in an induction furnace.
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