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A Study on the Direct Synthesis of TaC by Cast-bonding

Heung-ll Park and Sung-Youl Lee”

Abstract

The study for direct synthesis of TaC carbide which was a reaction product of tantalum and carbon in the cast iron was
performed. Cast iron which has hypo-eutectic composition was cast bonded in the metal mold with tantalum thin sheet of
thickness of 100 um. The contents of carbon and silicon of cast iron matrix was controlled to have constant carbon
equivalent of 3.6. The chracteristics of microstructure and the formation mechanism of TaC carbide in the interfacial
reaction layer in the cast iron/tantalum thin sheet heat treated isothermally at 950°C for various time were examined. TaC
carbide reaction layer was grown to the dendritic morphology in the cast iron/tantalum thin sheet interface by the
isothermal heat treatment. The composition of TaC carbide was 48.5 at.% Ti~48.6 at.% C-2.8 at.% Fe. The hardness of
reaction layer was MHV 1100~1200. The thickness of reaction layer linearly increased with increasing the total content of
carbon in the cast iron matrix and isothermal heat treating time. The growth constant for TaC reaction layer was
proportional to the log[C] of the matrix. The formation mechanism of TaC reaction layer at the interface of cast iron/

tantalum thin sheet was proved to be the interfacial reaction.
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. 70 - Table 1. Chemical compositions of base materials, wt.%
Specimen |« | g | mMn | P s | CE
T— _ No.
I It 2 WT1 | 280 | 2.60 | 0.05 | 0.035 | 0.008 | 3.67
[ P wr2 | 289 | 230 | 005 | 0034 | 0008 [ 3.66
WT3 | 301 | 190 | 0.05 | 0.034 | 0.008 | 3.64
I A — WT4 | 320 | 140 | 005 | 0.034 | 0.008 | 3.66
* CE(Carbon Equivalent)=(C+Si/3) wt.%
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Fig. 1 Schematic drawing of metal mold for cast-bonding.
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Fig. 2. Microstructures of as- cast bonded cast iron/tantalum
thin sheet.
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Fig. 3. Typical microstructures of isothermal heat treated
WT1 and WT4 specimens at 950°C for 12 hours.
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Fig. 4. SEM morphology of reaction layer for WI4 spe-
cimen heat treated at 950°C for 12 hours.
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Fig. 5. EPMA line analysis of Fe, C and Ta elements on
the reaction layer for WT4 specimen heat treated at
950°C for 24 hours.
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Fig. 6. X-ray diffraction pattern of reaction layer for WT4
specimen heat treated at 950°C for 24 hours.
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Fig. 7. Thickness changes of reaction layer with isothermal
heat-treating times at 950°C.
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Fig. 8. Relation between carbon concentration and
calculated activity of carbon.
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Fig. 11. Effect of carbon concentration on the growth rate
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