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Evolvement of sintering shrinkage and chemical composition of
millicromr Ti( CN) base cermets during sintering
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Abstract: Using chemical analysis and vacuum sintering in different temperatures, the evolvement of the shrink-
age, chemical composition and properties of the nano-Ti( CN) base cermets during sintering process were studied.
Because of pressing stress was released and the deoxidizing and outgassing( oxygen) were happened tempestuously,
the nano-cermets green compact was expanded at about 600 C. The temperature of liquid phase appear is lower
about 50 C than that of micro Ti(CN) powders. Because of the decomposition of nitrogen, the nano-Ti(CN) base
cermets began to expand after 1400 C. The total carbon and oxygen content in nano-cermets green compact decline
gradually with the increase of sintering temperature, the oxygen content decline rapidly between 1 100 = 1 300 C.
The nitrogen content in nano-cermets begins to decline, the decline reach floodtide before the liquid phase appear,
the higher of nitrogen content in nano-cermets is, the higher the declining amount is. Only by pressure sintering
could the dense alloy be gained, the fracture toughness of nano-Ti( CN) base cermets increase by 50% compared

with the micron one.
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Table 1 Chemical composition and grain size of as-received main pow ders

Chemical composition/ %

Powder d¥sss/ Pm
Ti W Mo Ta C N 0] Ni Co Fe

Ti(CN) 78.4 9. 68 11.2 0.34 1. 40
Ti(CN) 75.74 14.33 6.97 3.06 < 0.1
Mo2C 93.61 6.25 0.72 0.036 1.43
TaC 93.34 6.22 0.14 0. 86
wWC 93. 82 6.13 0.01 1.75
Ni 0. 055 0.28 99.5 0.32 1.53
Co 0. 025 0.39 0.05 99.9 0.72
WC-Co 85.7 5, 87 0.12 0.17 8. 11 <0.1
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Table 2 Shrinkage rate and density of green compacts of
cermets during sintering at different temperatures
S Sample 1 Sample 2 . Sample 1 Sample 2
temperature/  Shrinkage e] Shrinkage e] temperature/  Shrinkage ¢] Shrinkage ¢]
C rate/ %  (g*em ) rate/%  (g*em”?) C rate/ %  (g*em )  rate/%  (g*em )
600 - 0.25 - 0.02 - 1250 4. 86 5.88 4.39 5.49
800 0 - 0. 68 - 1300 14. 85 6.08 8.79 5.76
900 0 - 0.93 - 1350 16.72 6.29 13. 08 5.99
1 000 0 - 1.76 - 1 400 16. 95 6.30 19.:55 6. 64
1100 0. 87 - 2.1 - 1450 15. 88 6.23 19. 58 6. 69
1200 1.36 5.85 3.31 4.51 1520 14.75 5.7 19.4 6.62
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Fig.1 Change curves of shrinkage 50~ 100 C.
rate of green compacts with A 1 0 2, FIFBR 22 £L s P35 B2 Ml A iR 7,
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Fig.2 Change curves of density
of green compacts with

temperature during sintering
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Fig.3 BAS images of nano- Ti(CN) green

compacts sintered at different temperatures
(a) —1400 C; (b) —1520 C
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Fig. 4 Change curves of chemical composition
of green compacts of cermets
with temperature during sintering
(a) —Nano-powder green compacts;

(b) —Microm powder green compacts
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Fig. 5 Microstructures of nano-Ti( CN)

base cermets after pressure sintering
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Table 3 Physics and mechanical properties

of cermets

; Vickers Bending Fracture
Sample Density/
No (= o B hardness, strength/  toughness/
& HVso MPa _ (MPa* m"?)
1 6.45 1550 1440 12. 6
2 6.71 1560 1530 8.1
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