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Figure 1.

Carbon System.
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Proposed Constitution Diagram for the Niobium-Molykbdenum-
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Figure 14, Nb-Mo-C (26-60-14 At.%), Rapidly Cooled from 2280°C. X560

Lamellar Eutectic-Type Structure Consisting of (Nb, Mo)-ss and
(Nb, Mo)]_x-ss.

Figure 15. Mo-C (17 At.% C), Cooled at 14°C per Second from 2220°C X375

Mo + Mo C Eutectic.
atrix - Mo)C

Discontinuous Phase: Mo
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Figure 18. Nb-Mo-C (59-8-33 At.%), Cooled at Approximately 50°C X600
per Second from 2650°C.

Peritectic-Type Non-equilibrium Mixture Resulting from the Four-
Phase Reaction:

L + (Nb, Mo)Cl_x—ss — (Nb, Mo)zC-ss + (Nb, Mo)-ss

Figure 19. Nb-Mo-C (56-12-32 At.%), Rapidly Cooled from 2600°C. X600

Primary Monocarbide with Iatragranular, Localized Metal Precipita-
tions, Contained in a Matrix of Metal + Monocarbide Eutectic.
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Figure 20. Nb-Mo-C (31-36-33 At.%), Cooled at Approximately 10°C X560
per Second from 2700°C.

Non-equilibrium Reaction Mixture, Consisting of (Nb, Mo)Cl_x-ss
(Primary Constituent), MoZC -ss, and (Nb, Mo)-ss.

From 2240°C, the temperature of the four -phase plane, the
solidus temperatures for the dimolybdenum carbide solid solution increase
within a small concentration range to a maximum at 2640°C and approximately
64 mole percent Mo C (Figure 16). Melting at this composition, however,
occurs under disproportionation, as evidenced by the observation that the speci-
mens, when quenched from above solidus, contained a non-equilibrium mixture
of monocarbide, subcarbide, and metal phases. At higher molybdenum con-
tents, the solidus temperatures of the subcarbide solution are lowered, and
as the boundary system is approached, melting changes from a peritectic
to a maximum type; the transition point lies at approximately 87 mole per-
cent MoZC .
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Figure 22. Nb-Mo-C (28-25-47 At.%), Quenched from 3260°C. X375

Cored Monocarbide Solution

compositions, gradually merged with the film background. Although the
analysis of these patterns yielded some information regarding the composi-
tions of the phases coexisting in the liquidus + solidus region, for the purpose
of lattice parameter measurements, duplicate samples were, after melting,
re-equilibrated at slightly subsolidus temperatures and then quenched.
Metallographic analysis showed the microstructure of these alloys to be

homogeneous (Figure 23), and the X-ray patterns also were sharp.

DTA cooling runs on two alloys having compositions of
Nb-Mo-C (2-56-43 At.%) and (6-51-43 At.%) showed incipient (solid state)
decomposition temperatures of 1940°C and 1930°C, respectively, for the
monocarbide solution. These temperatures are only slightly lower than the

eutectic isotherm of the binary a-MoC, oF phase. In these samples, a second,
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Figure 23. Nb-Mo-C (40-18-42 At.%), Melted at 3250°C, X600
Reequilibrated for 15 Minutes at 3000°C and Quenched.

Single Phased, Homogeneous Monocarbide.

solid state reaction in the vicinity of 1600°C was attributed to the decompo-
sition of the n-MoC, -
portionaticn of the monocarbide. This finding was confirmed by X-ray

~-pbase, formed as a reaction product in the dispro-

analysis of qugnched alloys. In two further alloys, which contained 2 and

3 nrole percent niobium, but had a carbon content of 36 atomic percent, only

the thermal arrest due to the decomposition of the 1|-MoCl i phase was detected'.
The measured decomposition temperatures, however, were approximately

100°C lower than that of the binary phase.

From the phase distribution deterrnined at lower temperatures,
combined with the results of the quenching and DTA -studies, the higher de-

composition temperatures in the carbon-richer alloys will have to be attributed

to the fact that the limiting tie line of the equilibrium:
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