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ABSTRACT  The isothermal section of Fe—Co—Nb ternary system at 1173 K was determined by
means of the diffusion triple and electron microprobe analysis. The results indicate that there are five
binary intermetallic phases of Fe;Nbg, FeaNb, CoyNbg, CogNb and CoaNb in Fe—Co—Nb ternary system at
1173 K. FezNbg and Co7Nbg formed into a continuous solid solution (Fe,Co)7Nbg. Four three—phase
regions of aFe+aCo+CosNb, aFe4+CosNb+CosNb, aFe+FesNb+CosNb, FeaNb+CosNb+(Fe,Co)7Nbg
exist in the isothermal section. No ternary compound is observed.
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Fig.1 Back-scattered electron images (a) and schematic diagram of Fe-Co-Nb diffusion triple at
1173 K (b)
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Table 1 Equilibrium data determined by EPMA in the Fe-Co-Nb system at 1173K (mol fraction)

Nb/(Fe,Co)7Nbg Co2Nb/(Fe,Co)7Nbg
Co Nb Fe Co Nb Fe Co Nb Fe Co Nb Fe
0.012 0.961 0.027 0.098 0.494 0.408 0.668 0.310 0.022 0.527 0.471 0.002
0.006 0.959 0.035 0.065 0.491 0.444 0.638 0.307 0.055 0.504 0.469 0.027
0.017 0.960 0.023 0.403 0.491 0.106 0.597 0.304 0.099 0.448 0.462 0.090
0.015 0.961 0.024 0.178 0.493 0.329 0.535 0.301 0.164 0.351 0.458 0.191

0.008 0.984 0.008 0.499 0.483 0.018 CoaNb/aFe
0.011 0.973 0.016 0.473 0.481 0.046 Co Nb Fe Co Nb Fe
FeaNb/(Fe,Co)7Nbg 0.565 0.272 0.163 0.534 0.022 0.444
Co Nb Fe Co Nb Fe 0.599 0.271 0.130 0.548 0.025 0.427
0.005 0.337 0.658 0.006 0.469 0.525 0.532 0.271 0.197 0.462 0.038 0.500
0.012 0.339 0.649 0.008 0.477 0.515 Co3Nb/Co2Nb
0.032 0.341 0.627 0.015 0.479 0.506 Co Nb Fe Co Nb Fe

0.058 0.347 0.595 0.057 0.479 0.464 0.727 0.251 0.022 0.695 0.270 0.035
0.116 0.345 0.539 0.125 0.477 0.398 0.742 0.252 0.006 0.718 0.271 0.011
aFe/FeaNb aFe/Co3Nb
Co Nb Fe Co Nb Fe Co Nb Fe Co Nb Fe
0.114 0.018 0.868 0.072 0.271 0.657 0.601 0.018 0.381 0.696 0.251 0.053
0.072 0.016 0.912 0.033 0.272 0.695 0.582 0.020 0.398 0.690 0.251 0.059

0.013 0.017 0.970 0.009 0.268 0.723 Co3sNb/aCo
0.029 0.016 0.955 0.013 0.276 0.711 Co Nb Fe Co Nb Fe
0.162 0.032 0.806 0.091 0.270 0.639 0.735 0.249 0.016 0.951 0.021 0.028
0.235 0.029 0.736 0.106 0.272 0.622 0.721 0.251 0.028 0.943 0.019 0.038
aFe/aCo FeaNb/CoaNb
Co Nb Fe Co Nb Fe Co Nb Fe Co Nb Fe
0.646 0.013 0.341 0.743 0.012 0.245 0.138 0.310 0.552 0.489 0.296 0.215
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Fig.2 Composition—distance curve diagram

Estimated Equilibium
——— Measured Equilibr

0.8y
©
6\% 7
$ 0.6/
& /
il
\,f e 7_(F.e, ColN
F 04y
Fe,Nb.y J
0.2/
Feg 02 Y g4

Molar fraction of Co

3 Fe-Co-Nb =JC& 1173 K FEH
Fig.3 The isothermal section of the Fe-Co-Nb
ternary system at 1173 K
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