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Abstract

This study was conducted to investigate the brazing characteristics between Zircaloy-4 nuclear fuel clac-

ding tubes and bearing pads with filler metals of amorphous Zr.- Be(0.3<x<0.5) binary alloy, in which they were

produced in the ribbon form by the melt-spinning metod. The crystallization behavior, stability, hardness and micro-

structure of brazed zone were examined by X-ray diffraction, differential scanning calorimetry, micro- Vickers hard-

ness test, optical microscopy, and transmission electron microscopy. Zri-.Be«(0.3<x<0.4) amorphous alloys were crys-

tallized to e-Zr with increasing the temperature, and the rest were transformed to ZrBe; at higher temperatures. On
the other hand, Zr,-,Be.(0.4<x<0.5) amorphous alloys were crystallized to e Zr and ZrBe, simultaneously. The thick-

ness of the layer brazed with amorphous alloy was increased with increasing the beryllium content due to the higher
diffusion of Be. The morphology of brazed layer with PVD Be filler metal showed dendrite while that brazed with

amorphous alloys appeared globular. Micro- Vickers hardness of brazed zone increased as the beryllium content of filler

metal was decreased.
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Fig. 1. X-ray diffraction patterns of Zr,-.Be. ribbons made by
melt spinning
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Fig. 2. DSC curves of amorphous Zr,-,Be, alloys at 20°C/min
heating rate
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Fig. 3. DSC curve of amorphous Zr,:Beo s alloy at 20°C/min
heating rate(a: 410C, b: 480%C)
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Fig. 4. X-ray diffraction patterns of Zro:Beus (a) As-received
from melt-spinning, (b) After first reaction, (quenched from a
in Fig.3), (c) After full crystallization (quenched from b in
Fig.3)
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Fig. 5. X~ray diffraction patterns of fully crystallized Zr,-.Be
alloys

Table 1. Crystallization temperature T.("C) and activation
energy AE, (Kcal/mol) for the crystallization reaction of
Zr-Be amorphous alloys

T. AE,
Composition(a/o)

Tu T AE. | AEe
Zro 70Beo 50 351 424 54.35 77.50
Zro.6sB€0.35 410 431 55.61 | 73.38
Zrs soBe€o. 40 403 419 51.71 65.46
Zro ssBeo ss 433 61.55
Zry s0Beo 50 420 62.34
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Fig. 6. Kissinger plots for the first peak reaction of Zn- Belx=
0.3, 0.35, 0.4) alloys in DSC
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Fig. 7. Kissinger plots for the second peak reaction of Zri-Bex(x
=0.3, 0.35, 0.4, 0.45, 0.5) alloys in DSC
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Fig. 8. TEM diffraction pattern of Zr,/Bes s alloy after first re-
action (quenched from 'a’ in Fig. 3)
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Fig. 10. The thickness of brazed layer as a function of Be con-
tent in Zn-.Be, alloys
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Fig. 11. MicroVickers hardness of brazed zone with Zr.-.Be,
alloys
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