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Abstract

Three different ribbons of amorphous Tii-.Bex alloys such as Tio ssBeo o1, Tios1Beo 3 and Tio s:Beo sr were

made by melt-spinning method to be used as brazing filler metals for joining Zircaloy-4 nuclear fuel cladding tubes,

and their crystallization behavior as well as microstructure of the brazed zone were examined. The crystallization be-

havior was investigated in terms of thermal stability, crystallization temperature and activation energy. The crystalli-

zation of the T -.Be. alloys proceeded in two steps by the formation of a-Ti at a lower temperature and of TiBe at a

higher temperature. The crystallization temperature and activation energy of Ti,-.Be. alloys were higher and larger

than those of Zr,_Be. alloys and PVD Be. Those resulted thinner joining layer with Ti-.Be. alloys, which kept sound
thickness of Zircaloy~-4 nuclear fuel cladding tubes after brazing. But in the brazed zones made by Ti -.Be. filler met-

als, a little solid-solution layers composed of Zr and Ti were formed toward the Zr cladding tube and Zr was detected

in the brazed zones. Microstructure of brazed zone was changed from globular to dentrite with decreasing Be content

in the T1i,-.Be, filler metal.
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Fig. 1. X-ray diffraction patterns of Ti,-.Be.{(x=0.41, 0.39
0.37) ribbons prepared by melt spinning
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Fig. 2. DSC curves of amorphous Ti;- Be, alloys at 20°C/min
heating rate
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Fig. 3. X-ray diffraction patterns of Tio seBeo o alloy
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Fig. 4. X-ray diffraction patterns of fully crystallized Ti,-.Bex
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Table 1. Crystallization temperature T.(K) and activation
energy AE.J{Kcal/mol) for the crystallization reactions of
Ti- Be amorphous alloys

Ty AE,
Composition(a/o) :
Ta Te AE, AE,
Ti s3Beo. » 715 824 512 60.1
TiosiBeo 3 693 811 559 61.9
Tl ssBeo u 694 783 594 64.1
-9.0 ;
@ TiysBegy,
B TijsBey s
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-11.0 : :
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1T, X 10% (K")

Fig. 5. Kissinger plots for the first peak reaction of Til-xBx
(x= 0.37, 0.39. 0.41) alloys in DSC
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Fig. 6. Kissinger plots for the second peak reaction of Til-xBx
(x= 0.37, 0.39. 0.41) alloys in DSC
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Fig. 7. SEM morphology of the brazed zone between the base metal and the a) Tio ssBey u, b) Tio s Beo 39,

¢) Tiy &:Beo. 37 amorphous ribbon filler metals
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Fig. 8. Back-scattered SEM morphologies of the brazed zone between the base metal and the (a) Tio.ss
Beo v, b)Tio s:Beo 35, ¢) Tlo.ss3Beo 37 amorphous ribbon filler metals
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