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Abstract

The effect of sintering atmosphere on the final
properties and phase change of Ti(C, N)—CriC;,
ceramics was investigated. In the case of sinter-
ing in vacuum and N, atmosphere, densely
packed sintered body was obtained. In Ar atmo-
sphere, however, densification was much de-
creased compared to sintering in vacuum and N,.
XRD analysis showed that in vacuum atmo-

sphere Cr;C; phase was changed to Cr;C; phase
whereas in N, and Ar atmosphere phase change

was not occured. That is, for vacuum sintering,

., the formation of defects in Ti(C, N) structure

occurred through de-nitridation process, and it
promotes the diffusion of C in CrsC; and raises
the densification effects. But in the case of N;
atmosphere, densification phenomenon was con-
sidered to be due to sintering mechanism that en-
abled formation of free carbon and removal of
oxygen by free carbon and existepce of carbon

in the grain boundary.
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Fig. 1 Flow chart of experimental procedure.

A3A1%




7‘:}

¥7

TilC:N)

70!

Volume %

Particle size (/m)

Fig.2 Partlcle size distribution of Ti{(C,N) and
CrsC, powders.
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Fig. 3 SEM photographs of raw materials.
(a) TI(C,N), (b) CriC,

3. d3 % 1@

3.1 E2|8 MEo o|xj= A&
Ti(C, N)ol| CriC,2 5~30wt%7bx & 7}ahod

AF BA7), A2 R ok=@ BA/dA 1650
C2 228 2249 399E, 7138, A9
ZE % AE § BUA 443 FA4EAUn
B AAE Figd—8e Uehidich

Figdol X dax E947eM 233 2249

AE BH71A 223 22A9 YUU=E

B2 EA A

« o)A o} « g

46

oo
2

» CriC & 5wit% H71E A9de A
H 238 A o2 ko 7}77}%}2‘4, CriC. 9]
S7Hgel wE AT BrldA AF
Skl %‘d:b‘a. AR Ax B

= A9 WHge] gl

a8} olm2 & 5—47]01]}\1 )\é A2ZAA 9 A
F BN 2 A2 BTG &
A AZARG 44 HIPL €5 UAx

ET RA 1oy
CriC; H7bFol F7185E ¢S ¢ oAz

tH

Jee @ Ve =3 it o Ti(C, N)—
CriCAl7b A& B7U 13 B97d e 5
Uk aZo] A olFojxm glon, oj=E B
A7l e AWl o|FoyAx Foo uh
3 Uk

100

90}
£}
2
P
2
B
K]
70
a TilCN)~CrCauinV
® TiC.N~CrCaiin,
60 B THCN-CrCrin Ar
1 | 1
5 10 20 30

CriC; addition amount {wtx)

Fig. 4 Comparision of relative densities of Ti(C,
N)-CryC; ceramics sintered at 1650°C for
90min. in vacuum, N; and Ar atmosphere.
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Fig. 5 Comparison of porosity of Ti(C,N)-Cr,C; ce-
ramics sintered at 1,650°C for 90min. in

vacuum, N; and Ar atmosphere.
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Fig. 6 Comparision of SEM micrographs of Ti(C,
N) ceramics sintered at 1,650°C for 90min.
(a) in vacuum, (b) N, and (¢) Ar atmosphere.
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Fig. 7 Comparison of MOR of Ti(C,N)-5Cr,C, ce-
ramics sintered at 1, 650°C for 90min. in
vacuum, N, and Ar atmosphere.
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Fig. 8 Comparison of Vickers hardness of Ti(C,
N)-5CrsC, ceramics sintered at 1,650°C for
90min. in vacuum, N; and Ar atmosphere.
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Fig. 9 XRD patterns of Ti(C,N)-CriC, ceramics

sintered at 1600 ~1700°C for 90min. in vac-
uum.
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Fig. 10 XRD patterns of Ti(C,N)-20Cr;C, ceram-
ics sintered in vacuum, N, and Ar atmo-
sphere (1,650°C, 90min.).
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Fig. 11. XRD patterns of ; (a) CrsC;, (b) Cr:C;
and (¢) Cry4Cs powders after the heat treat-
ment at 1,650°C for 90min. in vacuum.
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Fig. 12 XRD patterns of (a) TiN-20CrsC; ceram-
ics sintered in vacuum and (b) TiN-30CriC,
ceramics sintered in N, atmosphere. (1,650

C, 90min.).
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Fig. 13 XRD patterns of (a) TiC-50Cr,C, ceram-
ics sintered in vacuum and (b) TiC-20CriC:
ceramics sintered in N; atmosphere (1,650

‘C, 90min.).
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