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ABSTRACT

TiC-metal composite powders were produced by SHS process. TiC powders were obtained by leaching process of eliminating the metal
binder from TiC-metal composite and characterized by X-ray, SEM, TEM and AES. Leached TiC powders were round shaped single
crystal of which size was smaller than 0.4 pm. Leached TiC particles and Ni powders were mixed and sintered for the cermet materials.
The shape of carbide particles changed from round to angular after sintering at 1400°C for one hour. Toughness of sintered cermet
manufactured from leached TiC powders increased by 20% compared with that of sintered cermet from commercial TiC powders.
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Table 1. Average Particle Size and Purity of Raw Powder
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Materials Purity(%) Average particle size(lm)
Ti 99 39.63
C (carbon black) 99 0.7
Ni 99.5 2.5
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Fig. 1. Schematic illustration of the experimental setup for the
Fabrication of SHS products.
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Fig. 2. Microstructure of SHS product with varying Ni content.
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(a) TiC-10 vol.%Ni, (b) TiC-20 vol.%Ni, (c) TiC-30 vol.%Ni and (d) TiC-40 vol.%Ni.
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Fig. 3. Average particle size of SHS product with varying Ni
content.

Table 2. Calculated Adiabatic Combustion Temperatures of Ti-
C-Ni System with Ni Content in Reactant

SHS product adiabatic combustion temperature
TiC-10 vol.%Ni 3111K
TiC-20 vol.75Ni 2810K
TiC-30 vol.%Ni 2447K
TiC-40 vol.%Ni 2045K
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Fig. 4. Microstructure of partially leached powder of SHS
product (HCI+H,O(1:1), 80°C, 1 hr).

35004 o .
] o oTiC

3000

25001

2000

1500

Intensity

1000 o [=}

5ooi J

o] -
20 30 40 50 60 70 80
20

Fig. 5. XRD patterns of leached TiC powder (HCI+H,0(1:1),
80°C, 10 hr).
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Fig. 6. M1crostmcture of TiC powders. (a) leached TiC powder
by SHS process and (b) commercial TiC Powder.



Tavins o oy S50 T Ll ¢

Fig. 7. Microstructure of the TiC powders obtained by TEM.
(a) leached TiC powder before the ultrasonic cleaning

and (b) leached TiC powder after the ultrasonic cleaning.
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Fig. 8. Surface analysis of the TiC powder obtained by AES.
(a) leached TiC powder before the ultrasonic cleaning
(b) leached TiC powder after the ultrasomc cleaning
(¢) annealed TiC powder ( 1200°C, 107 torr, 10 hr).
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Table 3. Chemical Composition of Leached TiC after Ultrasonic
Cleaning (wt%)

element Ti c Ni ql
composition 78.1 21.8
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Fig. 9. Microstructure of sintered cermet
(a) leached TiC powder + 20 vol%Ni
(b) commercial TiC Powder + 20 vol%Ni.
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