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Our previous work on Ti containing alloys shows that TiC precipitated at the alloy surfaces acts
us an adhesive between the ceramics and the alloy. It is important, therefore, to elucidate the
mechanism of the TiC surface precipitation on the alloys. It is noted that precipitation of small TiC
particles in alloy matrices produces the interfacial and strain energy at the interface, and the extra
energy from these sources appears to be responsible for the precipitation of these TiC particles to
the surface. This work shows that small TiC particles are present in the matrix of these T contain
ing alloys throughout the temperature region in which the extensive surface precipitation of TiC
is observed, although according to an available phase diagram the TiC precipitate is absent in the
matrix of these alloys. Il the surface TiC originates from TiC in the matrix, the TiC surface
precipitation rate must increase with increasing diffusivity of Ti and C in the matrix. This diffusivity
effect was experimentally confirmed. These results are in accord with the presumption that the
driving force for the surface precipitation is the interfacial and strain energy.
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Fig. 1 Phase diagram of Fe-nC-0.7 Ti alloys®.
The tendency of surface segregation and
precipitation is schematically represented at
the position corresponding to the carbon con-
centration of the alloys®.
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Table 1 Chemical composition of Fe-C-Ti alloys (mass%).

Alloy @ Ti Si Mo P | s Fe | TiClat%)
Fe-0.02C-0.7Ti | 0.021 | 0.605 | 0.006 | 0.001 | €002 | <0.001 bal. 8. 00
Fe-0.14C-0.7Ti | 0.143 | 0.74 0.008 | 0.017 | 0.002 0, 0004 bal. 1.29
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Fig., 2 Estimation of the thickness of TiC layer
formed on Fe-0.14 C-0,7Ti alloy heated at
1020 K for 86.4ks (24h) in a vacuum. If sput-
tering yield of TiC is of the same order as
TarOs(60s of sputtering corresponds to about
10 nm thickness for Ta20s), the thickness of
TiC is estimated to range from 5am to several
hundreds nm depending on the location.
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Fig. 8 Detection of TiC precipitated in Fe-0, 02C-0. 7Ti alloy heated at 1350 K for 32. 4 ks (0h)
in a stream of ¥z and then water quenched. Elemental distribution was measured on a cross

section by EPMA.
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Fig. 4 Detection of TiC precipitated in Fe-0. 14C-0. TTi alloy heated at 1350 K for 32. 4 ks (9h}
in a stream of H:z and then water quenched. Elemental distribution was measured on a cross

section by EPMA.
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Fig. § Detection of TiC precipitated in Fe-0,02C-0, 7Ti alloy heated at 1460 K for 346.6ks
{96h) in a vacuum and then water quenched. Elemental distribution was measured on & cross

section by EPMA,
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Fig. 6 Detection of TiC precipitated in Fe-0.14C-0.7Ti alloy heated at 1450 K for 345.6ks
(96 h)in a vacuum and then water quenched. Elemental distribution was measured on a ecross

section by EPMA,
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Fig. 7 Surface concentration change of the
alloys heated at 900 K as a function of time.

TiC precipitation rate

both alloys.

is very similar on

Table 2 Diffusion coefficients of C, Ti and S

in a- and y- Fe(m?¥/s).
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Fig. 8 Surface concentration change of the
alloys heated at 1150 K as a function of time,
TiC precipitation rate is much greater on
Fe-0, 02C-0.7 Ti than Fe-0. 14C-0, 7Ti.
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