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Abstract

Ultrafine TaC-5%Co composite powders were synthesized by spray conversion process using tan-

talum oxalate solution and cobalt nitrate hexahydrate(Co(NO,), - 6H,0). The phase of Ta-Co oxide powders had
amorphous structures after calcination below 500°C and changed Ta,O;, TaO, and CoTa,O, phase by heating

above 600°C. The calcined Ta-Co oxide powders were spherical agglomerates consisted of ultrafine primary par-

ticles <50 nm in size. By carbothermal reaction, the TaC phase began to form from 900°C. The complete for-

mation of TaC could be achieved at 1050°C for 6 hours. The observed size of TaC-Co composite powders by TEM

was smaller than 200 nm.
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Fig. 1. Thermogravity curve of the spray dried powders in
air atmosphere.
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Fig. 2. XRD patterns of the powders calcined for 2 hours at
various temperatures in air.

CO, Bsll=jsr WAsh= 7 oR Azsle o)L
Souza 2] Q7-¢} vl A viepl AL Qe
I3 2= FHE 2Ae] TaC-5%Co7}t =HES 5
Az BUg 4749 25oA skagt Fo XA
34 el ot} YubHoE A FTUERL 7]
FollAl 200°C2F 300°C AkelelA] Aisi=7] Al=tst
MA Co, 0 HAIBKAL, 900°C ¥-23} =1 o)At
A skaddells CoONol HolAle 7R oA
ek el XRD Z#ol ospd 500°C o3}l
A Co ARSFEe] A o=ct. o7 Co Ab
3HE0] ofo] Mol XA FA AlHeR AEHA o
= Ao ko 400°Ce 500°Ce A= A} m
/«]]i}g} H];ﬂzl E_oﬂ _0,]6—]- L-L°_ §]7<4 _v),]E%Q_ "}E}“’H
al al{; 742& *EA‘EIU%, ]74 o E AFE E] 7
2 F

Tazorq} TaO, % CoTa, u]zu} »}E}uru%, 700°C
M= o] F|FZEo| & “E%Hﬂt AE =79
glc}. FHEE ARgLES] EAslelA 1000°C F<- 9
1 o) gel|A FEACE Ta O TaOF HBH-sl=,
Co0,0,2} Ta,07F 48384 CoTa, 03] 3AE vz
b B 2T EAEl 7S dAREe] +
23] Fall=m vAAAFe] dej#aL, 700°C FZoll A
o] FA Zhay ARsid A weNE 5o vles
AEEo] °éﬁﬂik Aol AR EfEHA] do s 7
He o 4 3ok

a% 32 2F Ax3
Foll AAE FAF At
of, Aulg (s 3aplrME 50

BE 500°CelA shAgH
173 2B Aol

SECEL B

H
R
ik

o83t v

18 TaC-5%Co B3 H2te] &4l 257

Fig. 3. SEM micrographs the powders calcined at 500°C
for 2 hours in air atmosphere.
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Fig. 4. TEM bright field images and selected area diffraction
pattern of powders calcined at (a) 500°C and (b) 700°C.
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Fig. 5. XRD patterns of the powders carburized for 6 hrs
at various temperatures (carbon addition : 136%).
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Fig. 6. Carbon and oxygen contents of the powders car-
burized for 6 hrs at various temperatures (carbon addition
1 136%).
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Fig. 7. XRD patterns of the powders carburized for 6 hrs
at various temperatures (carbon addition : 100%).
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Fig. 8. Carbon and oxygen contents of the powders car-
burized for 6 hrs at various temperatures (carbon addition
: 100%).
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Fig. 9. XRD patterns of the powders carburized for var-
ious times at 1100°C (carbon addition : 100%).
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Fig. 10. Carbon and oxygen contents of the powders car-
burized for various times at 1100°C (carbon addition :
100%).
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Fig. 11. SEM micrographs of the powders carburized with various temperatures and times. (a) 1050°C, 6 hrs (b) 1100°C,

3 hrs and (c) 1100°C, 6 hrs.
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Fig. 12. TEM micrographs of the powders carburized with various temperatures and times. (a) 1050°C, 6 hrs (b) 1100°C,

3 hrs and (c) 1100°C, 6 hrs.
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