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contamination; the samples received a heat treatment at 1260°C under a
vacuum of < 5 x 10-5 Torr for two hours to give the specimens mechanical
strength and to initiate mixed crystal formation. The pertinent equipment
and techniques used in alloy preparation have been described in a previous
report(34).

The samples for investigation in the solid state were
heat treated at 1500°C under a vacuum of < 5 x 10-5 Torr for 50 hours.

These samples were quenched by admitting helium to the vacuum chamber
immediately upon shutting off the heating element of the furnace.

Approximately 1 Wt% cobalt was added to the samples
in the monocarbide region to aid in the attainment of equilibrium during the
heat treatment. At the sintering temperature (1500°) the cobalt is eventually
completely removed by vaporization under the high vacuum applied.

In general, the inajority of the ternary alloys were found
to have aftained equilibrium. Although equilibrium conditions were not retained
in most of the metal-rich samples due to the rapid disproportionation of the
(Zr, Ta) solid solution upon cooling.

Portions of some samples which were used in solid-
state studies were arc melted in a non-consumable tungsten-arc-melting
furnace; Figure 10 shows the location of these alloys.

All of the above ternary alloys were subsequently pre-
pared for X-ray diffraction analysis; the majority of the melting-point, arc-
melted, and DT =lloys were studied by metallographic techniques. Systematic
chemical analysis checks were performed on the solid state, as well as the

melting investigation alloys.

19


























































only in the more rapidly quenched melting point samples ( v80°C sec-l ) could

the decomposition be partially retarded (Figure 27).

Fi ~-e 26. Zr-Ta-C: (12/58/30), Melting Point Sample
Rapidly Cooled from 3210°C X1000
a-B(Ta, Zr),C Transformed Structure.
In all DTA samples in the region that contained
.= tantalum-rich metal phase as one of its components, and which were
¢ -om above 2400°C, a sharp peak was observed at ~2000°C
~igures 0 wnd 21) that could only be explained as being the result of a non~-
equilibrium condition existing in the alloy. Metallographic investigations
of DTA, melting point, and arc-melted samples in this region did not show

any .ouormalities except that the metal phase was observed to have cored

(Figure 28).
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Figure 27. Zr-Ta-C: (10/55/35), Melting Point Sample X2000
Quenched from above 3300°C.

Partially Decomposed B-(Ta, Zr)zC
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Figure 28. Zr-Ta-C: (18/64/18), Arc Melted Alloy X400
Showing Cored Structure

L Tag Dendrites (Light) in a Cored Metal Matrix.
Dark Areas are Tantalum-Rich, Light Areas in
the Matrix are Zirconium-Rich.
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Figure 35. Zr-Ta-C: (60/38/2), Quenched from 2000°C, X1000
Apparent Eutectic Structure.

Figure 36. Zr-Ta-C: (70/10/20), Quenched from 1850°C X1000
Primary Monoc rbide in a Metal Matrix.
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Figure 53. Zr-Ta-C: Isothermal Section at 3900°C.

Figure 54. Zr-Ta-C: (65/5/35), Quenched from 3280°C. X750

Monocarbide (Light Grains) with Metal at the Grain
Boundaries (Metal Phase Stained Dark by Electroetch).
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Figure 55, Zr-Ta-C: (45,”15/40). Quenched from 3400°C. X225
Single Phase Monocarbide (Cored Grains)

Figure 56. Zr-Ta-C: (10/55/35), Quenched from 3570°C. X250
Two Phase Region Monocarbide and Subcarbide. Monocarbide
Grains Exhibit Heavy Attack by Liquid and Show Ta,C Precipitations
(Multidirectional Platelets).Subcarbide Phase in Grain Boundaries
as well as Areas with Unidirectional Precipitations.
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