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ABSTRACT

We investigated the thermal and electrical properties of the B,05-ZnO-Bi,O; glass system as a sealing material in sheath heater
modules. A composition with over 90 wt% Bi,0O; in the B,03-Zn0O-Bi,0; system was glassified by controlling the cooling rate. The
glass transition temperature and thermal expansion coefficient in bismate glass could be controlled by the minor ingredients of ZnO,
SiO,, Ba0,, and K,0. The B,0;-Zn0O-Bi,0; glass system bonded well to metal, and bismate glass insulating properties were
comparable to those of bismate glass B,O3-ZnO-PbO glass system in a sheath heater module.
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Fig. 1. Composition designed of B,0;-ZnO-Bi,O; glass system
(wt%)é). Subsolidus; dashed line shows glass-forming area
(mol%)¥; S = ZnBi,0,, Sp=ZnBiBO,.

No. Glass system (wt%) Si0, ALO; BaO, K,0
S1 0.2 0.1 0.9 -
S2 03 0.1 0.9 -
$3 7B,0; - 10Zn0 - 80~83B1,05 03 04 0.9 i
A Group
S4 1.0 03 1.0 -
S5 5.0 0.3 - -
S6 1.0 - - -
S7 2.0 0.3 - -
o 5B,0; - 2700 - 90~93Bi,0; 20 0s ] ]
B Group
S9 2.0 0.5 - 0.05
S10 2.0 0.5 - 0.10
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Fig. 2. Schematic of rollers splat-cooling device' in present
works.
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Fig. 3. Sketch of sheath heater. (a) Pre-formed glass bead, (b)
Shape of a sheath heater module, and (c¢) Structure of
cold zone at sheath heater after glass sealing.
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Fig. 4. XRD patterns of B203-ZnO-Bi2036) glass system:(a)
Quenched by water, (b) Quenched by rollers splat-
cooling device.
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Fig. 5. SEM/EDS image of interface between sheath rod and B,05-Zn0O-Bi,0;, S8 glass, as a hermatical sealing. (a) Microstructure
of interface between glass and metals, (b) Digital mapping, Ni and Cr across the interfaces of the glassy phase of inconel for

120sec at 720°C in air.
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