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Introduction

Alloys of refractory carbides with low-melting semi-metals (Al) pro-
duced by powder metallurgical methods were investigated by [63Jcit],
{odei2] and [64Now] They found, using powder X-ray methods, a
ternary phase Nb (Al C and called it H-phase.

Using microscopic and X-ray analysis. measurements of 1T and certain
other propertios [79Sav], [RESav] and [R35av] established that in the
ALC-ND system, at 800 €L the Jower carbide of Nb is in cquilibrivm
with compounds of the AlS structural type. In Nb alloys containing up

o 40 at"e Al and up to 30 at.% C no new ternary compounds were
ohserved

The phase diagrams for the ternary system Al-C-Nb were established
by [80Sch] using arc melted samples. anncaled at 700 and 1000°C,
examined by X-ray diftraction methods  They found the H-phase
Nb,AIC (The carbide Nb,ALC is not stable at 700 to 1000 ().
[80Pca] showed a dimensional analysis of a ternary phase satisfying the
ratio of the radins of the metatloid to the radius of the transition metal
valid for true Flige interstitial phases.

Binary Systems

Ihe ALIEND system shows only thiee compounds, NhyAL NDbyAL and
NDATL,, with a solubility of 21.5 at.% Alin Nb at 2600"C and less than
0.3 at%0 Nbin Al at 661 C. NbAL, melts congruently and Nb,Alis
tormed peritectically; NbATL has a very narrow homogeneity range [M]
and [80Jor].

The ND-Csystem [M and 87Smif shows two compounds, NbC,and
stoichiometric Nb,C. Below 1500 °C, the terminal solubility of carbon
in Nb is quite small and reaches @ maximum of only 5.7 at.% C al
23407 C. The system includes a niobtum-rich eutectic at 10.5 at.% and
2340 Cand a carbon-rich cutectic at 60 at.% C and 3300°C. In the
ALC system |S]0the phase AlLC s stable. A high temperature AIC
phise [65Gin} could not be contirmed [870dc|
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Solid Phases

Two ternary phases are mentioned, NhyALC and Nb,AIC, both are
H-phases. Only the latter is stable at elevated temperatures (700
1000°C). The known phases are histed in Table 1.

Isothermal Sections

The isothermal section at 700-C tig, 1oshows the Tlphase Wh, AC
cquilibrium with the Nb-alumineic and the Nh-carbides, There are no
indications tor a solubility of carbonin he aluminmdes Alvo no sotubil
ity of aluminium in the Nb-carte 2 cor ld be detected by Xovay micth
ods. For the three-phase field H - HAT 4 NbC,
tration in the Nb-monocarbide est mated o be dooat e ¢

In the temperature range 707 o 1 007°C the fion Nho,
+ Al NbAL -+ ALCY tikes he Hephase torming out
NBAL + NbC', | mixtures, the

al 70070C but at 1000 °Chmost o v
170 h [80Sch.

In contradiction to [80Schf. {794+, i reports the carbide Nb,C o be @
equilibrium with the oo and o pi v oos, Tiby AL and MhO at 8007
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sta ¢ renction proceads very siowl

Heohase has wircady formed alte

Miseellancous

The effects of super-rapid quenchirg and subsequent annealing on the
microstructure, phase composition and superconducting properties of
Al-C-Nb alloys are:

As the cooling rate is increased o orapid decrease of the grain size t

observed together with a gradual increase of the o phase content and
a decerease of the content of other phases. The crystalline structure of
the compounds disorders progressively. The composition ol the AlS
phases shilts towards the stoichiometric composition and the excess
phases appear in initially two-phase alioys [84Sav]



