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Abstract: Ti (C, N)-based cermets were produced by vacuum sintering. The effect of sintering tem-
perature and holding time on the microstructure and mechanical properties of Ti( C, N)-based cermets
was studied, and the fracture morphology was investigated by scanning electron microscope. The re
sults show that, with the increasing of the sintering temperature, the microstructure of cermets be
came uniformity, and the ceramic grains got rounded, and the rim phase structure was completeness
gradually. When the sintering temperature was too high or the holding time was too long, the rim
phase was modified thicken, and the growing phenomenon of grains was abvious, the properties was
decreased. The cermets sintered at 1440  for 60min showed the best mechanical properties. Their
transverse rupture strength reached 1914 2M Pa, and the hardness reached 90. 1.
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Table1 Mean particle size and oxygen content of raw powders
Pow der TiC TiN Nane-TiC Nane- TiN Ni Mo wWC Cr3Cy C
Particle size/ m 2.51 3.00 20.00 1073 14.00 1073 1.70 3.20 4.45 3.35 5.5
Mass fraction of oxygen/ % 0. 40 1.10 < 1.00 < 1.00 < 0.30 0.10 0.56 0.31 -
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(a) 1400 60min; (b) 1420 60min; (c) 1440 60min; (d)1440 90min
Fig.2 Microstructures of nane-com posite Ti( C, N)}-based cermets sintered under different conditions

(a) 1400 60min; (b) 1420 60min; (c) 1440 60min; (d)1440 90min
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Fig.3 Chemical com position of the binder phase of nane-com posite Ti( C, N}-based cermet determined by EDS
(a) 1440 60min; (b) 1440 90min

2.2 , 3
Ti(C,N) 3 , )



52

/2008 1
2 T(GN) , 1440 , 60min
( !/ %) , 1914 2M Pa, HRA 901,
Table 2 Element content of the binder of nane- composite
Ti(C, N)-based cermet (mass fraction%)
K 2
Element Ni Ti Mo W Cr
2 2
1440 60min 55.24 18.91 13.01 11.43 1.40
1440 90min 37.78 26.25 19.23 15.98 0. 67 ’
1440 ,
3 Ti(C,N)
T able 3 Properties of the nane-com posite Ti( C, N}based
cermets sintered under different conditions
Sintering temperature holding time 1400 60m in 1420 60min 1440 60min 1440 90min
Transverse rupture strength/ MPa 1433.3 1677.9 1914.2 1534.1
Hardness( HRA) 88.7 89.4 90. 1 89.9
60min 90min R s
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Fig.4 Fracture appearances of nane-com posite Ti( C, N)-based cermets sintered under different conditions

(a) 1400 60min; (b) 1420  60min; (c) 1440  60min; (d)1440

90min



Ti(C, N)

53

4a, b ,
4a 4h R
4c , 1440
60mln " B
4d ,
o 4C 2 2 2
3
(D ;
(2) )
, Ti(C,N)
1440 60m in ,
, 1914. 2MPa, HRA  90.1
[1] CLARK E B, ROEBUCK B. Extending the application areas for

titanium carbonitride cermets [ J]. International Journal of Re

[2]

[3]

[ 4]

[5]

[ 6]

[7]

[8]

[ 9]

fractory Metals and Hard Materials, 1992, 11(1):23- 33.
VIATTE T, BOLOGNINI S, GUTARD T, et al. Investigation
into the potential of a composite combining toughness and plastic
deform ation resistance [ J]. International Journal of Refractory
M etals and Hard Materials, 1999, 17: 79— 89.

ETTMAYER P, KOLASKA H, LENGAUER W, et al. Ti(C,
N) cermets—metallurgy and properties[J]. International Journal
of Refractory Metals and Hard Materials, 1995, 13: 343- 351.
BOLOGNINI S, FEUSIER G, M ARI D, et al. High tem perature
mechanical behaviour of Ti(C, N)-Me- Co cermets [J].
tional Journal of Refractory M etals and Hard M aterials, 1998, 16:

Interna

257- 268.
) ) . .N
[J1.

Ti(C,N)

, 2005, 34:
479- 481.
RUSSIAS J, CARDINAL S, AGUNIY, et al. Influence of tita
nium nitride addition on the microstructure and mechanical prop-
erties of TiG based cermets [ J]. International Journal of Refrae
tory Metals and Hard Materials, 2005, 23:358- 362.
BELLOSI A, MEDRI V, MONTEVERDE F. Processing and
properties of Ti(C, N) WC based materials [J]. Journal of the
American Ceramic Society , 2001, 84 (11):2669- 2676.
ZHENG Y, WANG S X, YOU M, et al. Fabrication of nane-
composite Ti(C, N)-based cermet by spark plasma sintering[ J].
M aterials Chemistry and Physics,2005, 92: 64— 70.
NI XJ, QLLH, WANG W, et al. Study of Ti(C, N} based cer
mets fabricated by pressureless-HIP sintering [J]. Key Engineer

ing Materials, 2005, 280- 283: 1417- 1420.

(50674057)
: 2007-08-28; : 2007 1212

(1980- ), ,

, : 238* (210016)

E-mail: xinyul062@ 163. com

(L#F 48 W)

[6]

PATER R H. Interpenetrating polymer network approach to
tough and microcracking resistant high tem perature polymers II:
LaRGRP41[ J]. Polymer Engineering and Science, 1991, 31(1):
20- 27.

PATER R H. Interpenetrating polymer network approach to
tough and microcracking resistant high temperature polymers I11I:
LaRGRP71[ J]. Polymer Engineering and Science, 1991, 31(1):
28- 33.

PATER R H. Tough high performance simultaneous sem#inter
penetrating polymer network [ P]. NASA Patent : LAR 143391,
1989-1+02.

PATER R H. Improving processing and toughness of a high per

formance composite matrix through an interpenetrating polymer

network [J]. SAMPE J, 1990, 2§(5): 19— 26.
[ 10] , , , . /
[JI. , 1998, 14(6): 61— 63.
(51460010
105BQO101)
: 2007-04-26; : 2007 16-17
(1967 ), , s
s : (100081) E-mail: wangwen-

jun318@ sina com




