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A Study on the Comparison of Brazed Joint of Zircaloy-4 with
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Abstract Brazing is an important manufacturing process in the fabrication of Heavy Water Reactor fuel rods,
in which bearing and spacer pads are joined to Zircaloy-4 cladding tubes. The physical vapor deposition(PVD)
technique is currently used to deposit metallic Be on the surfaces of pads as a filler metal. Amorphous Zr-Be
binary alloys which are manufactured by rapid solidification process are under developing to substitute the
conventional PVD-Be coating. In the present study, brazed joint with PVD and amorphous alloys of ZrBe,
(0.3<x<0.5) as filler metals are compared by mechanism, microstructure and hardness. The thickness of brazed
joint with amorphous alloys became much smaller than that of PVD-Be. The erosion of base metal did not
occur in the brazed joint with amorphous alloys. The brazing mechanism for PVD-Be seems to be Be diffusion
into Zr-4 with capillary action resulting from eutectic reaction while that for amorphous alloys are associated
with the liquid phase formation in the brazed joint. The brazed joint microstructure with PVD-Be consists of
dendrite while that with amorphous alloys is globular. The Zry7Beos alloy shows the smooth interface with little
erosion in the base metal and is recommended a most suitable brazing filler metal for Zircaloy-4.
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