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Figure 12. Hot-Pressed, Ground, and Drilled Pirani
Melting Point Specimen.

these investigations have been previously described and discussed in detail
(27)

in an earlier documentary report

The melting temperatures were determined using the Pirani
technique, and with the present equipment, the experiments could be carried
out in either vacuum or in inert atmospheres of pressures up to 2.5 atmos=~
pheres. The majority of the melting point investigations were performed on
the pseudobinary section HfB -MoB, and HfBz-WzBs. The other melting investi-
gations undertaken in the ternary systems were only intended to give some

indication of the solidus temperatures.

The melting point studies that were made on the high
melting pseudobinary HfB ;MoB, and l-lth-WzBs systems were carried out
under 2.3 atmospheres of helium in order to minimize losses of boron, as well
a3 of metal. Lower melting alloys were normally measured under 1.3 atmos-
pheres of helium; all alloys were vacuum out-gassed in the furnace at 1500°C

to 1700°C prior to melting.
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Figure 18. Hf-Mo-B(12/21/67): Arc-Melted Alloy
Showing Peritectic Attack of HfB, Grains, -
Matrix MoBz.

Figure 19. Hf-Mo-B (2/31/67): Melting Point Alloy
Rapidly Cooled from 2304°C.

Single Phase MoB,.
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Figure 24. X-ray and Metallographic Results of alloys
in the Region of the Ternary ¢-Phase.

Figure 25. Hf-W-B (57/14/29): Alloy Arc-Melted and
Subsequently Heat Treated at 1600°C for
300 Hours.

Hafnium Monoboride (Light) + ¢-Phase (Grey) + Hafnium

(Dark), Etchant: NaOH
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Figure 26. Hf-W-B (52/18/30): Alloy Arc-Melted and X1000
Subsequently Heat Treated at 1600°C for

300 Hours.
Hafnium Monoboride (Light) + ¢-Phase (Grey) + Hsz
(Dark), Etchant: Oxalic Acid.

Figure 27. Hf-W-B (45/25/30): Arc-Melted Alloy X675

HfBz (Light) + ¢-Phase (Grey) + waz (Dark).
Etchant: Oxalic Acid.
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Figure 28. Hf-W-B (54 12/34): Arc-Melted Alioy Sub- X200
sequently Heat Treated at 1600°C for 300 Hours.

HIB (Dark) + Phase (Grey) + Hf (Light). Etchant: Oxalic Acid.

/

T'he "WB_ " exchange in the HfBZ phase was
determined to be approximately 11 mole percent at 1400°C. On the other
hand, the hafnium substitution in the tungsten binary boride phase was indi-

cated to be nominal.

b. Higher Temperature Investigations

A total of forty-eight ternary compositions were
investigated in order to deterinine their incipient melting temperatures(Figure 29).
These investigations produced similar results to those found in the Hf-Mo-B

system.
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