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ABSTRACT Cu-brazed layer between the sintered-cam(Fe-5Cr-1Mo-0.5P-2.5C, wt%) and seamless steel-
pipe(0.25-0.35C, 0.3-1.0 Mn, bal Fe, wt%) in the camshaft shows a columnar structure of y-phase growing
from the steel pipe. Liquid phase sintered 60Fe-40Cu alloys arc carburized to simulate the brazing process giv-
ing rise to the columnar growth. Liquid film migrations and columnar growth of y-grains are observed in the
carburized regions. The y-grains grow in the same direction as the C-diffusion. Fe-solubility in the liquid of
carburized region is higher than in the uncarburized by about 0.3 at%. The columnar growth is driven by the

gradient of the supersaturated Fe-solute in the liquid between two adjacent y-grains.
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Fig. 1. Optical microstructure of a brazed joint in the
sintered camshaft.
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Fig. 2. The rise of lignidus line by carbon presence in
the base metal (A(C)-B) from a binary system (A-B).
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Fig. 3. Optical microstructure of liquid phase sintered
60Fe-40Cu alloy at 1130 °C for 40 hrs.
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Fig. 4. Optical microstructure of the liquid phase sint-
ered 60Fe-40Cu alloy carburized at 1130°C for 30 min.

)]
Fig. 5. Optical microstructure of 60Fe-40Cn alloy liquid
phase sintered at 1230°C for 4 hrs and carburized at
the same temperature for 1 hr showing (a) interface in-
stability and (b) liquid fibm migration. .
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Fig. 6. WDS analysis of the solid grains in Fig. 4. (1:
near surface, 4-6: central region)
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Fig. 7. WDS analysis of the solid grains in Fig. 5(b).
(LF: migrating liquid film, deposited: deposited solid,
original: original solid)
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Fig. 8. Composition change of the liquid from a near
surface (1) to central region(6-8).
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Fig. 9. Fe-solute content variation in the liquid bet-
ween two adjacent solid grains. (y-Fe(C,): uncarburized,
v-Fe(C,): carburized, y-Fe(C.): deposited solid)
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Fig. 10, Free energy and liquid composition change by
carburization. (y-Fe(Co): uncarburized, y-Fe(C,): car-
burized, y-Fe(C.): deposited solid)
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