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in Binary Hypoeutectoid Ti-Co, Ti-Fe Alloys
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ABSTRACT

A TEM study on proeutectoid o reaction at sub-eutectoid temperatures has been made in
hypoeutectoid Ti-3.9w/0 Co and Ti-5.2w/o Fe alloys. Widmanstatten o plates were formed in
both alloys within the § matrix with some modification of degenerate forms. These degenerate
plates were formed by the sympathetic nucleation of « plates at @:8 interphase boundaries.
Three types of sympathetic nucleation, i.e., edge-to-edge, face-to-edge, face-to-face, were
found in both alloys. The edge-to-edge sympathetically nucleated crystals formed a low-angle
boundary between two érystals. The a:f interphase boundaries were found to be partially
coherent interfaces which consist of regularly spaced misfit dislocations. The growth of these
interphase boundaries were accomplished by the lateral movement of growth ledges. The
intersection points of two a plates or the low angle boundaries which had formed by edge-to
-edge sympathetic nucleation played a role as the potential sources of growth ledges during the
growth of plate. The interfacial structures and the spatial morphologies of the degenerate
proeu'tectoid a plates would be expected to influence the nucleation and growth of the succeed-

ing eutectoid decomposition process.
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Fig. 1.

Fig. 2.

Bright field micrograph showing face-to-edge,
face-to-face sympathetic nucleation of the
proeutectoid ¢ plates in Ti-3.9wt9% Co alloy
reacted at 908K for 300sec.

Dark-field micrograph showing low angle
interphase boundary between edge-to-edge
sympathetically nucleated proeutectoid @ plate
in Ti-39wt% Co alloy reacted at 898K for
2400sec. Reflection was taken from (1011),.
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Fig. 3. Montage of TEM micrographs of the morphologies and the interfacial structures of the proeutectoid alpha
plates in Ti-3.9wt% Co alloy reacted at 898K for 2400sec.

Fig. 4. a) Bright field micrograph of the interfacial structures at the broad face of a more irregularly shaped alpha
plate in a Ti-3.9wt% Co alloy; b) Dark field micrograph of the interfacial structures of the proeutectoid
alpha plates taken from (110); reflection. The alloy was reacted at 898K for 2400sec.
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Fig. 5. Bright field micrograph of the interfacial

structures at edges of proeutectoid alpha plate
in a Ti-3.9wt% Co alloy reacted at 898K for
2400sec.
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Dark field micrograph of the interfacial struc-
tures of the proeutectoid alpha plates showing
the growth ledges in Ti-3.9wt% Co alloy react-
ed at 898K for 1800sec taken from (110),. Edge
-to-edge sympathetic nucleation boundary is
shown by arrows and the dashed line.
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DF micrograph of the interfacial structures at @:8 interphase boundaries showing the growth ledges and

misfit dislocations in Ti-3.9wt% Co alloy reacted at 898K for 2400sec taken from (110), reflection.

Fig. 8. DF micrograph showing the early stage of
growth of sympathetically nucleated a plate at
.8 interphase boundaries in Ti-3.9wt% Co
alloy reacted at 898K for 2400sec taken from

(110), reflection.
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Fig. 9. BF micrograph of the interfacial structure of

alpha plate in Ti-5.2wt% Fe alloy reacted at
823K for 1.33x107 sec.
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Fig. 10. BF micrograph of edge-to-edge sympatheti-
cally nucleated alpha plates in Ti-5.2wt% Fe
alloy reacted at 823K for 1.33x 107 sec.
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Fig. 11. BF micrograph of the interfacial structure of alpha plate in Ti-5.2wt% Fe alloy reacted at 823K for 1.33 %

107 sec showing the growth ledges.
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Fig. 12. BF micrograph of the initiation of the sympa-
thetic nucleation of alpha plate at @:3 inter-
phase boundaries in Ti-5.2wt% Fe alloy react-
ed at 823K for 1.33X107 sec illustrating the
different image contrast effect from that of the
substrate alpha crystal due to the slightly
different orientation.
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