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ABSTRACT

The purpose of this research is to investigate the effects of Co, Co-Ti addition on the sintering
characteristics of (Tii-xAlx)N material synthesized by the direct nitriding method for a application as a
cermet material The observed shrinkage rates of (Tii-xAlx)N pellets increase with the additive (Co, Co-Ti)
content, temperature and time, and also the pellets with the same additive content exhibit the shrinkage
behavior that depends on the Ti/Al ratio. However, although the shrinkage rates in this study is the most
higher (36%), the density of the sintered (Tii-xAIx)N pellet is below 80% density in theory because of the
partial segregation and the dense band defect of AlCo compound. Consequentely, it is considered that Co was
not effective as a binder material because the wettability of liquid Co metal on (Ti-xAlx)N materials is poor,
In (Ti-xAX)N with Ti-Co additive, the stoichiometric TiN is transformed by the under-stoichiometric
TiNx(x{1.0) during sintering, leading to the good properties such as hardnees and hot oxidation.
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Fig. 1 Flow-chart for the sintering of
(Til-xAIx)N.
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Fig. 2 XRD patterns for[(TiesAls)N+
8wt%Co] samples sintered in various
atmospheres at 1600°C for 2 hours.
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180/(Til-xAX)NA HE9) 2AS4o vAE Co, Co-Ti SHAWAY g3

I(IN)AIN/ I(IIO)AINO/
I(Z»)TIN/ I(ZD)’HN/

am | Vv / VanN
(A) | (As) |35 | (A=)

vacuum | 42433 | 764031 | 16005 |418716 | 010 | 012
Ar | 42436 | 764043 | 16001 |417965 | 015 | 003
Nz | 42445 764663 | 15999 |418420 | 016 | 002
ICPDS | 42416 | 763136 | 16003 | 418429

Table 1. Summary of XRD results for
(TiosAls)N samples sintered in
various atmospheres at 1600C for 2h.
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Fig. 3 Volume shrinkage for (Ti-xAlx)N
samples sintered in vacuum for 4 hours
as a function of temperature.
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Table 2. Volume shrinkage for the (Tii-
x-Alx)N +8wt%Co samples sinrered in
vacuum.
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Fig. 4 Low magnification SEM photograph of
the cross-sectional area for
[(TiersAlezs )N + 8wt %Co] sample

sntered in vacuum at 1650C for 4 hours,
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Fig. 5 SEM photograph and X-ray dot mapping of the cross-sectional area for
[(TiorsAlos)N +8wt%Co] sample sintered in vacuum at 1650°C for 4 hours. (position 1 in Fig. 4)
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Fig. 6 SEM photograph and X-ray dot mapping of the cross-sectional area for
[(TiesAlzs)N +8wt%Co] sample sintered in vacuum at 1650C for 4 hours. (position 2 in Fig. 4)
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Fig. 7 Volume shrinkage for (TiosAlbs)N samples
with Co, Ti-Co metal binders sintered in
vacuum as a function of temperature,
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Fig. 8 XRD pattens showing the peak shift of
(111)and (200)TIN induced by Co, Ti-
Co metal binders for (TisAks)N samples
sintered in vacuum at 1600°C for 2 hours,
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