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The isothermal section of the Y-Ni—-Cu phase diagramat 600°C has been investigated by means of X-ray
diffraction and microstructure analyses. The homogeeity ranges of the solid solutions YNi,Cu, (0<x < 4.6)
(structure type CaCus, space group P6/mmm a=0.48861(2)-0.50080(4)¢ = 0.39592(2)-0.40740(4) nm),
Y,Ni;7,Cu, (0<x < 7.8) (structure type ThNi,, space groupP6s/mmc, a = 0.8314(1)-0.8387(1) = 0.8042(1)—
0.8117(1) nm), YCY Niy, (0<x<0.28) (structure type TbCy, space group P6/mmm, a=0.49470(4)-
0.49540(4),c = 0.4133(4)-0.4227(4) nm) were refined. It was fod that the maximal solubility of the third
component does not exceed 3.8 at.% in,&u; and less than 1 at.% in ¥Ni;, YCu, and YCu,. The crystal
structure of a single crystal of composition YNjCu (YNis,Cu, solid solution) was investigated by X-ray
diffraction: a=0.4899(2),c=0.3979(3) nm, R; =0.028 for 57 independent reflections withl,> 2s(l.),
wR, =0.058. A new ternary compound, YNigs o7£U115305 Of unknown structure with an extended

homogeneity range, was found.

Intermetallics / Rare-earth metal system / Phase dgram / X-ray diffraction

Introduction

The phase equilibria in the Y-Ni-Cu ternary
system have previously been investigated near
the Ni—Cu side with low content of ¥ (16.7 at.%) at
500°C [1], and in the whole concentration range at
600°C [2] by X-ray diffraction (XRD), and at
700°C using diffusion couples and key alloj.
The isothermal sections of the Y-Ni—Cu phase
diagram at 600°CQ2] and at 700°G3] are presented
inFig.1a,h

A large number of studies of the ternary Y—-Ni—Cu
system were dedicated to the crystal structures
[4-12], magnetism[6], hydrogen sorptiori7-9], and
electrical [10,11] properties of the solid solutions
based on the binary Y-Ni and Y-Cu compounds.
However, there are some significant differences
between the results of these studies. The autidg§ o
reported the existence of two ternary compounds at
the isoconcentrate of 50 at.% Y, whereas [&)
the existence of extended solid solutions between
the isostructural binary compounds YNi and YCu
(both indicated as FeB structure type) was found.
The data on the crystal structures and the homatyene
ranges of some solid solutions based on the
binary compounds of the Y-Ni and Y-Cu systems
are contradictory (sedablel). In particular, the
results of [2] differ significantly from the data
of [1,3-6,12]

The binary systems Ni—Cju3-15], Y-Ni [16-24]
and Y—Cu[25-32], which form the ternary Y-Ni-Cu
system, have been widely studied, including thespha
diagrams over the whole concentration ranges. The
Ni—Cu system[13] is a simple isomorphous system
with continuous liquid and solid solutions sepadate
by a narrow two-phase region. The data on some of
the binary Y-Ni and Y-Cu compounds are
contradictory, in particular as they were invedega
under different conditions.

The Y-Ni phase diagram was first investigated by
Beaudry and Daangl6] using metallographic and
thermal analyses and X-ray diffraction. The existen
of nine binary compounds Mi;; (unknown
structure), YN§ (structure type (ST) CaGuspace
group (SG)P6/mmm), YNis (unknown structure),
YoNi;  (unknown structure), YNi (ST PuNi,

SG R-3m), YNi, (ST MgCy, SG Fd-3m), YNi (ST
FeB, SGPnm3g, Y3Ni, (ST Y3Ni,, SG P4,2;2), and
Y3Ni (ST FeC, SG Pnmg was detected. Later,
Buschow [17] reported the crystal structure of the
compound ¥Ni;7 (ST ThNiy;, SG P6s/mmgq. The
phase YNj with unknown structure was not found in
[2,23,24,33] but is present on the phase diagrams of
the binary and ternary systems reported in
[3,16,22,25] The authors 0f{19-21] reported two
types of structure for Mi;: a hexagonal structure of
the CeNi; type (SGP6;/mmq@ and a rhombohedral
structure of the B-Gd,Co; type (SG R-3m).
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Fig. 1 Isothermal sections of the Y-Ni—-Cu system at 60(®IC(a), 700°C[3] (b), and 600°C (present
investigation) (c).
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Table 1 Crystallographic data and solubility of the thb@mponent in solid solutions based on the binariiY—
and Y—Cu compounds in the Y-Ni—Cu system.

Solubility of the

Solid Structure | Space Unit cell parameters, nm d
: 3" component, | Ref.
solution type group P b B at.0% FI. °C)
0.6917- 0.9644- 0.6357- 14 (600) | [12]®
: 0.6923 0.9721 0.6412
Y 3NiCu FeC Pnma 41 (600) 2]
12.04 (700) | [3]
a
Y aNi, YaNi, P4,2,2 0.7098 - 3.6060 <;|<_1 (6(88)0 [1[5]]
0.7148- 0.4122- 0.5512- a
Wincu | Fes o 0.7094 0.4450 05405 | 42 (600) 1 [12]
1x 5.7 (600) | [2]
50°  (700) | [3]
0.3474(1) - - <1 (600)| 2
Y Cuy,Niy CsCl Pm3m 4.9 (600) [2]
5.5 (690) | [10]
. . 1.4347- a
Yo_ggj\llz_xcux TmN|2 F-43m 1.4373 - — 10 (600) [12]
23.7 (600) | [2]
Y Ni,Cu, MgCu, Fd-3m 9.67 (700) | [3]
13.4 (800) | [5]
0.4301- 0.6874- 0.7297- a
0.4192 0.6471 0.7200 | 29  (600) | [12]
Y Cu,.,Niy KHg, Imma 3.9 (600) [2]
28 (700) | [3]
33 (800) | [5]
0.4978- 2.4450- a
0.4994 - 2.4476 14 (600) | [12]
: : g 16.67 (500) | [8]
YNi3, Cu, PuNg R-3m 5 (600) 2]
12 (600) | [1]
25 (700) | [3]
0.49525(3) - 3.6314(3) <1 (600) 2
a-YoNi7Cu | B-GdCo; | R-3m 4.1 (600) | [2]
3.08 (700) | [3]
Y,Cuh,Ni CeCuyg P6/m 1.1571(4) - 0.8669(6) 3.8 (600) a
2T crystal structure is not established 7.5 (700) | [3]
YNiy4 compound is not found - (600) a
Y Ni4,Cuy crystal structure is unknown 80°  (700) [3]
YCuy,Niy crystal structure is unknown <1 (60Q) °
0.48861(2)- ~ 0.39592(2)- a
0.50080(4) 0.40740(4)| 7 (600)
, 72 (500) | [1]
YNis. Cu, CaCuy P6/mmm 83°  (600) | [2.12]
75 (700) | [3]
66.7 (800) | [4]
YCus compound is not found - (600) °
0.49470(4)- ~ 0.4133(4)- a
0.49540(4) 0.4227(4) | 35 (600)
YCug_Niy ThCuy P6/mmm 3.3 (600) [2]
11 (600) | [12]
3.9 (700) | [3]
0.8314(1)- ~ 0.8042(1)- | _ a
0.8387(1) o8117(1) | 41 (600)
, . 35  (500) | [1]
Y2N|17_XCUx Th2N|17 P63/mmC 303 (600) [2]
37 (700) | [3]
30.5 (950) | [6]
2results of this work? continuous solid solution
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The rhombohedral structure is stable at low
temperatures, whereas the hexagonal one is the high
temperature modification. The phase transformation
from one type of structure to another occuia a
sluggish  martensitic-type procesg20]. These
structures are closely related, since both are
derivatives of the hexagonal CaCstructure type
[34]. The authors of[18] pointed out that the
YNi, compound has a structure derived from the ideal
cubic MgCuy structure with the defect composition
YooNi,. It can be described as a superstructure of
MgCu, with doubleda lattice parameter and space
group F-43m with the 4 site only partially occupied
by Y atoms.

The phase equilibria in the Y—Cu system have
been studied if25-29]. All the authors confirmed the
existence of the intermetallic compounds YCu
(ST CsCl, SGPm3m) and YCuy (ST KHg, SG
Immg. Some authors reported the existence of a high-
temperature modification of the compound Y¥Cu
above 860°C[14,28,29] (the structure is unknown).
The phase Yuw, was not found in[25,30,31]
however it is present on the phase diagrams of the
binary and ternary systems reported in
[3,14,26-29,32] The authors 0f32] determined the
crystal structure of the 2Cu; compound, which was
found to adopt the structure type CgglSG P6/m,
a=1.1627,c = 0.8698 nm). According to the data of
[25,31], the phase YCu with unknown crystal
structure exists in a narrow homogeneity range,
whereas ir{3,14,27-29,32]t is shown as a compound
with constant stoichiometric composition. Some
authors attribute this phase to the hexagonal tstreic
type CaCy [2,13,26,33] while in [32] the crystal
structure of YCy was determined as an original
monoclinic structure type (S@2/n, a=0.8765,

b =0.5000, c=0.4105 nm,y = 91.09°). The phase
with  TbCuy-type structure (SGP6/mmn) was in

[14,26,31] attributed the composition YGuwhereas
by other researcherg29,31,32] it was reported to
occur at the composition YGuwith a narrow

(< 1 at.%) homogeneity range.

These inconsistencies in the literature on the
compositions and crystal structures of the binary
compounds of the Y=Ni and Y-Cu systems, and on
the solubility of the third components in the bipar
compounds, prompted us to conduct additional
research of the system Y-—Ni—Cu at 600°C, the result
of which are presented in this article.

Experimental

The alloys were prepared by arc melting of the
elements with not less than 99.9 wt.% purity under
argon.During the arc melting the weight losses were
less than 1 wt.% of the total mass of the ingotee T
alloys were annealed in evacuated quartz ampotles a
600°C for 1000 h. Bulk and powdered samples were
stable in air over months. The annealed binaryyallo

of the Y—Cu system with an Y content of ~10-30 at.%
were subjected to re-crystallization. For that s
0.5 g-specimens were ground into powder, cold-
pressed into pellets, separately sealed in evatuate
quartz ampoules, and exposed to prolonged thermal
annealing at 600°C for 4500 h.

The phase analysis of the alloys was carried out
with the CSD program packad@5] on powder XRD
data, obtained with DRON-2.0 (FKex-radiation) and
STOE STADI P (MKoy, CuKay) diffractometers.
Small and irregularly shaped single crystals were
selected from crushed, annealed samples and sealed
Lindemann-glass capillaries under argon atmosphere.
These crystals were first examined by the Buerger
precession technique in order to establish theatityu
for subsequent intensity collection. Diffractiontalaf
a crystal were collected at room temperature on a
STOE IPDS | image plate diffractometer with
monochromatized A&o radiation and oscillation of
the crystal around the-axis. The starting atomic
parameters were derived by direct methods using the
program SIR9736] and subsequently refined with the
program SHELXL-97[37] in the WinGX program
package[38] (full-matrix least-squares of?) with
anisotropic atomic displacements.

Metallographic, quantitative and qualitative
composition analyses of polished samples and single
crystals were performed by energy-dispersive X-ray
spectroscopy analysis (EDX) on a scanning electron
microscope VEGA TS 5130 MM with an Oxford
Si-detector.

Results and discussion

The isothermal section of the Y-Ni—Cu phase diagram
at 600°C was investigated by means of XRD and
metallographic analyses of 144 binary and ternary
alloys and is presented lifig. 1c.

The existence of the compoundsNY, Y3Niy,
YN|, Yl_gNiz, YNig, (X'YzNi7, YNi5, and Y2Ni17
was confirmed (se€-ig.1). The solubilities of Cu
observed in these compounds agree with those given
in our previous work12] (seeTablel). Like in our
earlier research of the related system Y-Zr—Ni
under similar conditions[39], in the present
work we encountered a problem regards the ,YNi
compound, reported earlief3,16,22,25] Based
on the results of powder XRD and EDX we conclude
that it does not exist at 600°C. The results of¢he
studies will be given in more detail in a separate
publication. It should be noted that one of our
previous works was devoted to the refinement of the
phase equilibria in the related Dy-Ni system
concerning the possible existence of a DyNi
compound, which was also not fourjd0]. The
continuous solid solution between Y,Nand YCu at
600°C reported in[3], was not confirmed. No
significant solubility of the third component in
a-Y-Ni; was found (se&able J).

Chem. Met. Alloy$S (2016)
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In the present work, the results dR,12]
concerning the existence of a continuous solid
solution between YNi(ST CaCy, SGP6/mmn) and
YCus (attributed to ST CaGuin [2,13,26,33] were
not confirmed. The pure YGwompound is probably

not thermodynamically stable at 600°C (see below).

We refined the homogeneity range of the solid
solution YNi,Cu,;: 0<x < 4.6, using EDX technique
(see Tablel). A significantly higher solubility of
copper (~41 at.%), in comparison with previous
works, was found in the Xi;; compound (see
Tablel). It may be described by the formula
Y,Ni7.Cu, (0<x<7.8). The variations of the unit
cell parameters and the cell volumes within the
YNis,Cu, (0<x<4.6) and ¥Ni;7,Cu, (0<x<7.8)
solid solutions are presentedFiy. 2. Substitution of
copper for nickel is accompanied by an almost linea
change of the unit cell volumes within the solid
solutions. The presence of YCu (ST CsCl, BG-3m)
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and YCy (ST KHg, SG Immg in the phase
equlibria in the Y-Ni—-Cu system at 600°C was
confirmed (seé-ig. 1). In [2] two ternary compounds,
YNigg 0Ll 103 (ST FeB, SGPnma a=0.7103,
b=0.4188, c=0.5491 nm) and YNk oLl 706
(unknown structure), which are in equilibrium at
600°C {ig.1a8), were reported to occur along the
50 at.% Y isoconcentrate. However, according to the
data of{3], a continuous solid solution exists between
the binary compounds YNi and YCu at 700°C (see
Fig. 1b). In the present investigation we confirmed the
results of our previous work 2] on the solubility of
copper in the YNi compound (s@&blel). The YCu
compound does not dissolve detectible amounts of
nickel. In contradiction with3], YCu with CsCl-type
structure is stable at 600°C, which makes impossibl
the formation of a continuous solid solution YNCu,
between YCu and YNi, the latter crystallizing in
another structure type (FeB).
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Fig. 2 Variation of the unit cell parameters and cellwnés within the homogeneity ranges Y.iu,

(0<x<4.6) (a), ¥Niy7.Cu, (0<x<7.8) (b).
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In order to resolve the contradictory literatuseted
on the Y-Cu binary compounds reported in
[13-15,25-32] special efforts were made to obtain
homogenous samples. Prolonged annealing with
preliminary grinding of the alloys with an Y conten
of ~10-30 at.% was applied and the powder was
pressed into pellets in order to accelerate re-
crystallization of the samples. The results of Xamy
phase analysis of as-cast alloys and alloys anmhedle
600°C indicated the existence in this concentration
region of three phases with the following Y congent
~14 at.% (YCq), ~20at% (YCy and ~22 at.%
(Y-Cw,). According to our data, the Ygeompound
(ST ThCy, SGP6/mmn) has a narrow homogeneity
range from ~13 to 15at.% Y, which is in good
agreement with the data [f1] on as-cast alloys. This
result allowed us to assume the ¥Cand YCuy
compounds, reported if14,26,29,31,32Jas different

Y-Ni—Cu system annealed at 600°C are presented in
Fig.3, and their phase compositions are given in
Table2. The alloy of composition Y¥Cugs, from the
presumed homogeneity range of the Y@umpound
[25,31] was found to be a two-phase sample
(Fig. 33 Table2) and contained the phases Y,Gund
Y,Cuw,. The diffuse X-ray powder patteririf. 4a) is
very similar to that reported ii28,31] These authors
ascribed the unusual features of the diffractogtam
the occurrence of random, non-periodic defectdien t
parent CaCatlike type structure. We did not confirm
the literature data on the crystal structure of the
compound YCy own structure type (S@®2/n) in
[32], or structure type CaGu[2,13,26,33] The
homogeneity range extends from 17 to 20 at.% Y at
600°C. The same sample ;w3 (see Fig.3a
Table2, Fig.4a) was subjected to re-crystallization.
The XRD pattern of the re-crystallized sample is

ones, to be the same compound, which we denote herepresented irFig. 4b. Unfortunately, as a result of this

as YCuy_». It should be noted that the alloys with an Y
content of 19-23 at.% are very hard and their X-ray
diffraction reflections are very blurred, probaluye
to the existence of internal stresses or defedtschw

were not removed even after prolonged annealing. In

this case mainly the EDX method was used for the
determination of the phase equilibria. Backscattere
electron images of alloys of the Cu-rich cornetted

20.00kV

‘WD=24.3mm x3500

treatment it absorbed some oxygen (the presence of
Y,0s3 proves this), which, possibly, stabilized the
CaCu-type structure of the main phase ($eg. 4).

The alloy annealed at 600°C, corresponding to the
Y,Cuw;, compound (composition XCug), was single-
phase according to the EDX analysisig(3b,
Table?2). Its powder diffraction patterri{g. 58 could

not been indexed due to blurry XRD peaks.

‘WD=24.4mm 20.00kV

d

x1.5

Fig. 3 Backscattered electron image of alloygClgs (a): dark phase — YQUY171Cls g9, light phase —
Y2Cur (Y218CUr7.9; Y2:Clyg (D): YoCly (Y 26.18CUr3 89, Y2rCUseNis (C): dark phase —Cuy (Yo36CUradNizg), light
phase — YC (YssLCU7Niz7); Y1sClreNigy (d): light phase — YNi (Yi6ClodNir2g; dark phase — Cu

(Cug1Y19).
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Table 2 XRD and EDX data for alloys of the
Y—Cu and Y—-Cu—Ni systems.

Nominal sample

. XRD data EDX data
CompOSItlon
YCu, Y171ClUsz 89
Vil Y.Cuy Y21Clzs
Y, Clyg Y.Cu Y2613 85
. Y.Cuy Y23Clro Nizg
YarCUsNis YCu, Y35LCUs7 Nizz
. YNi Y i
Y 13CueNig Cu ° Cig:?Yui Oj\l 128

The authors 0f3,14,26-29]also failed to determine
the crystal structure of )Cuw;, and only in[32] the
crystal structure of the )Cu; compound is stated to
adopt the structure type Cefzu(SG P6/m). We
exposed the ¥Cu; alloy to a re-crystallization
process. It was found that the CgGtype of crystal
structure of ¥Cu, only forms after re-crystallization,
as it is shown inFig.5b. In this case no oxygen
impurities were found, which proves that the sunoet
is not impurity-stabilized, compared to the Cg@uwe
structure of YCy which is sensitive to oxygen
impurities Fig. 4).

The highest solubility of copper in @ is
3.8at.% at 600°C, according to the EDX results
(Fig. 3c, Table?). In [12] the solubility of nickel in
Y Cu; was reported to be ~11 at.%. That is inconsistent
with the results 0f2,3] (seeTablel). We conducted
an EDX analysis of the alloy YCuwgNiq; (Fig. 3d,
Table2), which did not reveal the presence of the
YCu; phase in the sample, indicating a significantly
lower solubility of nickel in YCuy which does not
exceed 3.5at.% at 600°C. The Y,Cphase does
practically not dissolve the third component in the
Y-Ni—Cu system at 600°C.

One ternary compound, with the extended
homogeneity range YBMis_o 76 U1 15_3.25 Was found to
occur in the Y-Ni—Cu system along the 20 at.% Y

isoconcentrate at 600°C. We failed to determine its
crystal structure as the powder XRD profile wasyver
blurred. This is probably due to the existence of
internal stresses or defects, which were not rechove
even after prolonged annealing procedure at (000°
Our attempts to find single crystals of the new
compound failed. Instead of the new compound
(which was the main phase in the sample), a single
crystal within the homogeneity range of the ¥ Gu,
(0<x<4.6) solid solution was extracted from a
crushed sample of compositiongMigCuyg (annealed

at 1000°C). The composition YMu was found by
EDX analysis. Single-crystal XRD data confirmed
that the crystal structure was of the CaGtructure
type. All relevant crystallographic data are listied
Table3. The atomic coordinates and displacement
parameters for the YMCu single crystal are gathered
in Table4 and 5, respectively. The results of the
investigation indicated that the Wyckoff positiohs
and 3 are fully occupied by Y and Ni atoms,
respectively, and thecaite is occupied by a statistical
mixture of 25 at.% Ni + 75 at.% Cu. In this case we
obtained satisfactory values of the displacement
parameters and the loweRtvalues. As one can see
from Tablel, the concentration ranges of the solid
solutions in the Y-Ni—Cu system vary at different
temperatures of annealing. Comparing the results of
the present investigation with the data of
investigations of alloys annealed at different
temperature$l,3-6,8,10] it appears that an increase
of the annealing temperature leads to an increése o
the solubility of the third component in the
binary compounds of the Y-Ni and Y—Cu systems
(Tablel). Replacement of Ni atoms £ 0.124 nm)
by larger Cu atomg (= 0.128 nm) leads to an increase
of the unit cell parameters and of the unit cell
volumes of alloys within the homogeneity ranges of
the solid solutions. The variation of the unit cell
parameters is, however, non-lingar6,12] There are
both slight positive and negative deviations from
Vegard's rule.

Intensity (a.u.)

. 0.6

Id (A™)
Fig. 4 XRD patterns of the ¥Cus; sample: a) annealed at 600°C (unknown structhyeiter re-crystallization
(ST CaCy (bottom, solid lines; positions of peaks indicdtgatircles) and ¥O; (bottom, dashed lines)).
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Intensity (a.u.)

0.3 0.4 0.6 0.7

0.5
I/d (A™)
Fig. 5 XRD patterns of the YCuw;g sample: a) annealed at 600°C (unknown structbjedfter re-crystallization
(ST CeCdg SGP6/m (bottom)).

Table 3 Crystal and structure refinement data for Y.

Empirical formula YNi4,Cu
Space group P6/mmm
1
Unit cell parameters
a, nm 0.4899(2)
c, nm 0.3979(3)
Unit cell volume, nn 0.0827(1)
Calculated density, g/chn 7.776
Absorption coefficient, mmh 24.219
Crystal size, mrh 0.12 x 0.08 x 0.03
Radiation and wavelength, nm Ag Ka, 0.056086
Diffractometer STOE IPDS |
Refined parameters 11
Refinement F?
26 ax 46.72
h, k | -6<h<6
-6 <k<6
-5<l<5
Collected reflections 931
Independent reflections 65 (R = 0.087)
Reflections withl, > 24(1,) 57 R, =0.035)
Final R, indices R all data}’ 0.028 (0.039)
WeightedwR, factor (vR; all data)’ 0.058 (0.062)
Goodness-of-fit o2 1.22
Extinction coefficient 0.08(2)
Largest difference peak and hole/A(®) 2.0/-2.7

*Ru(F) = [Z(IFol - FD1/ ZIFdl;
°WR(F?) = [S[W(Fy’ - Fe)* / Z[wW(Fo") ]

Table 4 Atomic coordinates and displacement parameter@”(if) for YNi,Cu.

Atom Site X y z Uq
Y la 0 0 0 0.0080(5)
Ni 39 Y 0 Yo 0.0052(5)
M 2c % Vs 0 0.0065(2)

M = 0.25Ni + 0.75Cu

8 Chem. Met. Alloy$S (2016)
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Table 5 Anisotropic displacement paramet&(s1¢* nnt) for YNi,Cu.

Atom Uy Uoo Uzs U
Y 0.0049(6) 0.0049(6) 0.0142(9) 0.0024(3)
Nil 0.0058(6) 0.0018(7) 0.0067(8) 0.0009(4)
Ni2 0.0055(3) 0.0055(3) 0.001(2) 0.0027(3)
Cu 0.0065(2) 0.0065(2) 0.0065(2) 0.0032(4)
U13=Up=0

The Y-Ni—Cu system studied here is similar to
other RE-Ni—Cu (RE= Gd, Dy, Ho) systempt1-43]
in many aspects. All these systems are charactkrize
by the formation of ternary compounds at a low
(20-25 at.%)RE content and the presence of solid
solutions of Cu/Ni substitution based on Y-Ni and
Y—Cu binary compounds.

Conclusions

The phase equilibria in the Y=Ni—Cu ternary system

and the Y—-Ni and Y—Cu binary systems at 600°C have

been re-investigated in order to resolve some
controversial data on compositions and crystal
structures of binary and ternary phases. The pcesen
of the YN, compound at 600°C was not confirmed.
The homogeneity ranges of the solid solutions
YNiS_XCUx (OSX§46), YzNi]].xCUX (05)6578),
YCug_Niy (0<x<0.28) were refined. The maximal
solubility of the third component does not exceed
3.8 at.% in ¥Cu, and is less than 1 at.% in,Ni-,
YCu, and YCy. The crystal structure of a single
crystal of composition YNCu (CaCug-type structure,
YNis,Cu, solid solution) was investigated by
single-crystal X-ray diffraction. One new ternary
compound with an extended homogeneity range,
YNi2.85_0_7£U1115_3_25 was found to occur in the
Y-Ni—Cu system at 600°C. Its crystal structure is
unknown.

A long-time special procedure for re-
crystallization was needed to reach equilibriuntesta
for the Y-Ni and Y—Cu samples in the 15-25 at.% Y
region. After this treatment, the,@u; compound with
CeCuyetype structure and the Y@y compound
(unknown structure) were obtained.

The previously reported YGu and YCu
compounds crystallizing in Cagtype structures are
stabilized by oxygen.
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