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BV - ) — 75 (/1

' y}w , ) 12 B330. Crpykiypa asyx noaumopdubix ¢opm YAls. |
e é =+ = -~iBailey D. M. The structures of two polymorphic {orms | -
gl SR P S ;(()f YA)I;;. «Acta crystallogr.», 1967, 23, XNe 5, 729—733
- i (anra. . ! P

Loy © Ilposeneiio pentrenorpady. ccaeaoBatie  (MOHOKpHC-

T lraabubit merod, ACu-Ka ) uusko- i(I) 1 BricOKOTeMnepaTyp-f - - -
‘noit (1) momimopoubix popm kpucramia YAls. ITapamer-
‘pbl Kpuctaaany, pewetki: I a 6,276, ¢ 4,582 A, ¢. rp. P6yf -~ — —-

_M_w_ﬂglwr“%‘ Jmmc; 11 a 6,204, c 21,184 A, ¢. rp. R3m. Pacundponka

'CTPYKTYp NpOBOAM/AACH OGBIMHBLIMH METOJAAMit Ha OcHOBa-
e 30 (1) m 74 1(I1) HesapHcuMBIX pedieKcoB; yTouHenie
| KOOPAMHAT ATOMOB  BHIMOJHCHO ~METOAOM - HAHMCHBIUNX
__tkpanpatos, R=3(|Fo|—|F|)/Z|Fo|=0,099 (I) 10,087 (II).

‘Tlonomenne atomon: I 2Y n * (2/3; 1/3; 1/4), 6Al s}~ -~~~




i (x, 2x, 1/4; 2x, x, 1/4) ¢ x=0,1466%0,0002; II 3Y s
1(0,0,0; 2/3, 1/3, 1/3; 1/3, 2/3, 2/3), 6Y 1B (0,0,0;2/3,
11/3, 1/3, 2/3, 2/3) = (0,0,2). ¢ 2=0,2190%+0,002, 9Al B
i0,0,0; ~ 2/3; /3, 1/3; 1/3, 2/3, 2/3)+(1/2, 00; O,
i1/2, 0; 1,2,°11/2, 0) 'u 18Al B (0,0,0; 2/3, 1/3, 1/3; 1/3,.
%2/3, 2/3) = (x, 2x, 2; 2x, x, 2; x, x 2) ¢ x=0,47700,0009
Iy 2=0,2223+0,0004. I nMeeT rekcaroH. CTPYKTYpPy THIa
iNisSn, a Il — pomGoanpuy. cTpykTypy Thna BaPbs. IMpnuu-
_{noit cra6uabnoctu $as spaAseTCs  COXpaneHHe KOPOTKHX
1(2,96—2,98 A) xoutakror Al—Al no cpasuenmio ¢ ErAl
‘c MeHbumiM papauycom P33.. Ormeuaercs, 4UTO ' MOMBITK:
iycranoBiTb ycmosis mepexona I<-1 oxasamice Gesycne-
| {IBIMH. ’ " ) ) 10. Kapasan
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- & ) 13 B435. Pentrenorpaduueckoe HcclefoBalie CHCTEMbL
~ rrpuii-amommumit, Dagerhamn_ Tore, X-ray studies
s - jon the yttrium — aluminium’ system. «Arkiv-kemi», 1967,

; ‘27, Ne 4—5, 363—380 (aura.) '

‘.- . ! Penrrenorpa@iuecki ‘(MeToaut mopouika 1t BeficcenGepra)
‘ncenenonana cucrema Y—AL Ycranoniensl Ciaeayioluiie npo-
mexkyTounbie ¢assl: 1) 1sAl—KyOud.; a 4818 A, p (3kcm.)
432, p (sbiw.) 4,36, Z=1, crpykrypublit - Tin  CuzAu;
2) YzAl —poMGiuu., a 6,642, 6 5,084, ¢ 9,469, A, p (3xen.)

4115, p ‘(sbiv.) 4,27, Z=4, ¢. rp. Pnma, CTPYKTYPHbIT THI
JPbCI_z (A75 JaHTANON0B BCTpeues BNEpBhe) HzoMopdua ¢

| Ca,Si, Ca:Ge 1 np.; 8) YsAl —Terparou., a 8,239, ¢ 7,648.1

N 1A p ‘(3ken.) 4,06, Z=4, . np. P4o/mnm, usomopdua c
. i ZrsAly u HizAlp, crpyxkTypa TecHo mpuMbIKACT = K THOV'
AR 0 11 4) YAl — poxM6uu., a 3,884, 6 11,522, ¢ 4,385 A, p

T (oxem) 3,98, p (sbiv) 392, Z=4, ¢. TP Cmem, crpyTyp-| <=

T 196808

)



cuptit T CrB, usomopdua ¢ HIAL u ThAl, 5) YAl —xyGiu.
_ta 3,754 A, crpykrypuniit  tHn CsCl, 6) YAl —kyOuu. aj
‘7,860A, p (sken.) 3,94, o (Bbiu.) 3,91, Z=8 crpykTypa Til-!
ima ¢aspl Jlaseca MgCuz; 7) YAly —umopden;  kyGuu.
i.haza oTnocHTess K cTpykTypruomy tHny AuCus, a 4,323 A.
. wis GosbuwimncTpa mepeuncennbix $pas MeroioM mpoG no
| TOPOLIKOBBIM ;1alHbIM YTOUNGHB MO3HIHOHIBLE ‘MapaMeTphl
iatomon. ITocneanss ¢asa —rekcaron. YAl; ucosieioBana
| MOHOKpHCTa/bHbIM crocoGoM. [Tpamerpsl peuetkn a 6193,
ic 21,129 A, p (skem.) 3,67, p (Bmiw.) 3,62, Z=9, ¢. rp.
i R3m. [osoxeiile aToMOB, Hailleiloe MeTO10M npo6 u n3
|.CHIITE30B 3/IGKTPOHHOI TJIOTHOCTH, yTouHeHo mo R(hkl)=
i =0,1i14 merozoM namuMcibunx kBagpatos. Cmpyktypa mpn-
Imbikaer K Tiny Mg;Cd, 10 coJepKHT ABa €OPTA MLIOTHO
! ynakoBauiibIX c10eB (KyOHu. 1 FeKCaroi.) B nocae1osaTesb-
inocti ABABCBCAC ... Caon c rexcaroi. ynaxkoBxoil 3a-
| MCTHO gicKaxeHbl. Bce kaToMmul- ItMelOT K30pa..u. 12, ownako
KOHTaKThl Y—Y OTCYTCTBYIOT. B koopaunaununounylo cbepyy

- . McexaTomunie ACTCTOSNS Y
iaTOMOB Al pxonar {l__Y_A’i 396—3,5%)‘ RTO\HI"L T, %ﬂymmxkaﬂ\

Y—AI 3,02—3,11..A
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) 13B572. HuskoTemnepaTypHasi TemJOCMKOCTL HEKOTO- N:
PBIX COCAMHEHHIT ANIOMHHHSL C PEAKHMH 3eMJAMI THNA ¢da3 >
— | JlaBeca. YAl,, LaAl,, LuAl,, Hungsberg R. E. X
"'_-02—, T~ GschnlTdne FTCLX.,—JTTOW temperature heat capa-|
— i ¢ity of “some rare earth aluminum Laves phase compounds:
e =YL LaAly and LuAls. «J. Phys. and Chem. Solids», 1972,73%
_ © 33, Ne2, 401—407 (anra.) X
~ ! Cocmuenns na ochose P33 u Al coctana AB, (dasu %
— - . i ___JlaBeca) — YAl,, LaAly u LuAl, nosiyyensl 13 KOMNOHEHTOB a
) : T pyropbIM cnsiapJeniieM B aTMocdepe aproua. Metannorpa-{\&
= ! ¢uy. 1 pentrenorpaduy. -anann3 NoOKasLlBaeT, 4To YAl, wu \Q
—————— 7 LaAl; — oxnopoaunl i onnotasur, a B o6pasuax LuAlg“%{
s e | __ofuapyeno He6oablioe KoJ-BO AP. Gda3pl. Y. TenjoeM- ‘\\
_“'7; i KocTb YKa3aHHbIX COEAHHEHHIl B HHTEPBAIC 2,5—20° K name- -
_— : : -k
N —
1, |




e e e

psiach B afnaGaTiy. xanopimerpe. Jas LaAlz npu 329°K;
naGaonascst mepexoi B CBepXNpOBONALIEE coctositine. M3

‘3KCMEpPHM. 3aBHCHMOCTH 'C/T=vy+pT2 or T2 moayueHtt 3na-
yennsi: y=1,81 MJUK/r-aT-Tpan’ H 0=473°K (1-pa He6as)
nas YAl =365 MAX/r-aT-rpajp® i 9=352°K nna LaAly;

=19 Mmk/r-aT-rpan? n ©=384°K ans LuAl,. Otmeueno,
yTO CYAS 1[I0 Bejiuniie T-p Ilebast, xapakrep HH3KOT-pHoil

JHHAMHKH PeleTKH ONpefessieTcst aToMaMi Al. T-pa Ie-

Gast n l.aAl, anoMalspHO HH3KA M0 CPABHEHIIO C YAl - 1

LuAly, a koucraita y — Bbicoka. Bbicokoe 3uaueine y aBTO-

pbl CBAI3LIBAIOT C HAJHUHCM CBepXMPOBOANMOCTH B LaAl,

(8 mByx Ap. dasax Jlaseca CBepXMPOBOJHMOCTD 1e na6.o-

‘naertcs). IToxasano, 4TO LaAl, pefmer cebs  Kak BKUI-
;CBEPXMPOBOJHIIK. B. E. Mauzapycon
pOBOMMUK. >. L. MatfpyLos




z Bp =408 Wiy /%;z

‘aluminum Laves phase compounds YAl,, LaAl,, and LuAl,.
Hungsberg, R. E.; Gschneidner, K. A., Jr. (Inst. At. Res.,
Iowa State Univ., Ames, Iowa). J. Phys Chem. Solids 1972,
33(2), 401-7 (Eng) The heat capacity of 3 rare-earth Laves-|
phase compds. YAl;, LaAl;, and LuAl; were measured at 2.5°-
= 20°K. A superconducting transition was obsd. in LaAl; at
) ¢ . 3.29°K. The C/T vs. T? data yielded: v = 1.81 mJ/g atom-

) °K?and 6 = 473°K for YAl;, v = 3.65 mJ/g atom-°K?and § =

5 | 1352°K for LaAl;, and ¥ = 1.9 mJ/g atom-°K? and § = 384°K

‘]- ~ for LuAl,. The Debye temps. indicate that the low-temp. lat-
i
!

y' ,; 77421q Low-temperature heat capacity of some rare-earth
PR 1
|
I e
|

_tice_dynamics are controlled by the B element (Al).- The

*a/ ‘as a B.C.S. (Bardeen Cooper Schrieffer) superconductor

—— Debye temp. of LaAl; is anomalously low compared to those‘
of YAl; and LuAl;, and the electronic sp. const., v, of LaAl; is

——~anomalously high compared to YAl; and LuAl,. The high v} .. __.
: ‘value is thought to account for supercond. in LaAl; and the ab-
| sence of supercond. in the other 2 Laves phases. LaAl, behaves

gy s
@



qj%@ Y Bl', céin Ja/c leﬁ-é/j 1917
'——/7“—//’«0& Gees od-be

Fem, zcé&”/aét/a/a ;& %86/47,£/9
5 7? ﬁm/sz “ J. 7’ / f/&/%f;/zf/-

5 A.,
Wf fww/. JEELED. ué(fmz/mz(/ 7

% et , 1979, //// /0 2.
véw / zcm? vm/ 7 a/aa /2/275/%/ 2"

pa [

4 //7975 //’//‘/ // Fﬂﬂ;j



ALl , Cakl, Latt, T
ya%/ | /427% /x~;75’f
ﬂc%zgg ,f/ Srr20%, F#,
Fapt. /7@4 /ﬁ/ 95 //// |

Y67 7-5" -
&7 /4‘/)’4{/6‘ {Zfz,o’/ﬂ/z z/ o ;/’ 72’/27{/
vetel - %//m/z N A ;'?//% iﬁ?f/% /

A 1975.22 w4 2Tovd CBD T



ﬁ{,}}[x Gesrante A-Y) T30 H5

/i
JLL&CL/Z//M{ A. 9‘ fosets B.U .
e ’Eﬂ&ﬁ/ V-3 pf //z/wvo% VA ﬁ/af/zz'/zz//é

o,

74 fﬂ/ﬂ .Zm/ucdc/ 7975, //// //
29335
77¢V¢aﬂ/xfm zdc/ZZ!/.»éC @/mm/;z/e

| ;,mm,[a'é’ 7ol Jf ” @ 3

C i SG7E-TY a2 S5y

o



|

B~ YW —658 gz

YAl

e

SN

AH// |

be

_ of Y, Th and U, MX, compounds with 11IA and IVA ele-

_ - paanychl ucThIPCXBaJL. 10HOB U u Th u Tpexsaa. noua Y.

8 B632.  Tepmoamnamuyeckne csoitctsa Y, Th u U-co-
epunennit MX; ¢ anementamu IIA u IVA [rpynn]. Pa-
lenzona A, Cirafici S. Thermodynamic properties

ments. ‘«Thermochim. acta», 1975, 13, Ne 3, 357—360
(anra.) :

Mertomoy mumasiu. anddepenunanbioit  Kajzopumerphu|
onpee/eHs 1___oGpazosauns (AH coeHHeHH It
MX. rne M=Y, Th, U, a X=Al, In, TI, Si, Ge, Sn, Pb..|"
Jnauctist AHe HaxXoAsATcsi B JIHHCHHON 3aBHCHMOCTH OT
oTHOWeHMiT Homubix pagunycos r(M)/r(X), rae r(M)—[ -

Jas ~ coeannenuit UX,;, AHi= —3,56 r(U)/r(X)+0,03
(+042), a naan ThX; AHe= —9,94 r(Th)/r(X) +4.40 |

(+0,55) kkaa/r. aT. OTHOCHTe/bIO HH3KHe 3Hauenusi AHpi 7~ ~
UX; o6ycaopaennt Gosee CHABHBIM BKIaLoM cpsdeii X—X
no cpapuemno ¢ M—X B coexmenmisix UXs. B. Heuwmop|

1978 SE_GBD B




. 1 i i . )
{ | P /K‘ Z/-
!%fx. ; 20 B789. JurtanbnuM 06pa30BAHMS PACHJABOB HTTPHS //é

¢ amomunueM. I'eqppn II. B, Ecuu 10. O, ﬂe’rpy-ll’——‘
meBckuit M. C, Poicc I M,, Ctporanos A. H,
, «Idokn. AH CCCP», 1976, 228, Ne 2, 386—388 . _’

. Kanopumerpiuecku namepens napiu. M HHTerpajbHble SH "
" TaJbnuH 00pPasoBaHHsi XKHAK. CNJAABOB HTTPHS C AJIOMHHH
em npu 1870°K. Haiizeno, uto mepBble Tapll. SHTAJBMHI
©777 Y77 7T P-peHHst HTTPHSt B aJIOMHHHH H aJIOMHHHSL B HTTPHH COOTB.
A ” i paBubl —160,2 1 —120 KIXK/r-atoM, a MHHHM. 3HaueHue :
| HHTErpaJbHOil 3NTaJLMHH oGpa3oBanis paBHo —50,5 K,El)Klr-‘ T
! aToOM H TIPHXOAMTCST Ha 55 aT.% amoMHHHA. MaKcHM. 3Ha-
—-—-————-— —-yeHHe NapaMmerpa OJiXHero mopsnka pasuo 0,72 anL*———
xa1=0,52. OHepruy MeXKaTOMHOTO B3alMOACNCTBHSI B 3HA-|
= | YHT. CTENEHH H3MEHSIOTCST ¢ cocTaBoM p-pa. Iokasamo, yro————— '~
I'Y, Al-pacniaBnl XapaxTepn3yloTcst GO.TBUIMH OTPHL, or-
‘e - oo -—--KJIOHEHHSIMH OT 3aKoHa Payss i npunamiexar kK cucremayi————— —
| C CHJIbHBIM B3aHMOJIEICTBHCM Konnoueur_on._ABTppecpgp_a]j
| s omsry . S it 11 7,

e, e NNRCY”  EaE—— = -
i : y .
Cof | SRS - S T

s L
X gIENKD T | -
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,) 85: 1289533k Enthalpies of formation of yttrium and alu=
minym melts, Gel'd, P. V.; Esin, Yu. O.; Petrushevskii, M. S,;
yss, G. M.; Stroganov, A. I. (Ural. Politekh. Inst. im. Kirova,
Sverdlovsk, USSR), Dokl. Akad. Nauk SSSR 1976, 228(2),
386-8 ‘[Phys. Chem.] (Russ). Tha partial molar enthalpies of
soln. of Y in Al and Al inl%l were ~160.2 and -120 kJ/mole, resp.
The min. enthalpy of formation was -50.5 kJ/mole at 55 at.%
.AL The melts had significant microheterogeneities and complicated
concn. dependence of the at. interaction energy. The greatest|
Y-Al bonding forces occurred at 40-70 at.% Al J. Pietkiewicz

VP 1
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<l 92: 48167m Phase composition and thermodynamic properties f
9 of yttrium-aluminum system compounds. Kober, V. L;?
(/ Nichkov, I. F,; Raspopin, S. P.; Nauman, V. N. (Ural. Politekh. '

! v- Inst., Sverdlovsk, USSR). [lzv. Vyssh. Uchebn. Zaved., Tsvetn.
X J Metall. 1979, (5), 40-3 (Russ).  The heat- free energies, and |
entropies of formation of intermetallic phases (YAls, YAL, YAL!
¥32;z, Y2Al) in the Y-Al system were detd. The least stable is |
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110: 161102q A thermodynamic optimization of the aluminum-=
yttrium system. Ran, Qingsheng; Lukas, Hans Leo; Effenberg,
Guenter; Petzow, Guenter (Inst. Werkstoffwiss., Max-Planck Inst.
Metallforsch., D-7000 Stuttgart, 8 Fed. Rep. Ger.). . Less-Common
Met. 1989, 146, 213-22 (Eng). The thermochem. anal. of the
binary system Al-Y is described. The description of the system is
optimized by using exptl. values of phase diagram and thermodn.

%% ) wm M expts. For the liq. phase, Redlich-Kister polynomials are used. The

compds. AlsY; ALY, AlY, Al2Y3 and AlY; are treated as stoichiometric

phases.  Values estd. with the Miedema medel for enthalpies of

Z %/ formation of these compds. are uscd-to climinate a contradiction
3 ) A ) among different measured values. .
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118: 1769768 Standard enthalpies of formazion of 4d aluminides’

fby direct synthesis calorimetry. Meschel.! : V.. Kleppa, O. J

(James Franck Inst., Univ. Chicago 5640 S. Ellis Ave., Chicsgo. ILI
60637 USA). J. Allon Compd. 1993, 131(1), 111-16 (Eng).:

The std. enthalpies of formation of aluminides in the binary systexy’

Y-AL, Zr-AL, Nb-AL, Mo-AL and Pd-ALjwere detd. by direcs:

symhesls calorimetry at 1473 £ 2 K. The reml’..s are compared with'

earlier exptl. data and with predicted values from Miedema's'

2 semi-empirical model. The enthalpies of formation of the 4d-alumin; des,
A /%’ are compared with the enthalpy data for the mnespondmg bon:ies
+ germanides and silicides. : o
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" 122: 296438x Thermodynamic calculations in the Y-A]l-C system.’
Groebner, J.; Lukas, H.-L.; Aldinger, F. (Max-Planck-Instjtut fuer;
Metallforschung, PML, Heisenbergstrasse 5, D-70569 Stut art, !
Germany). J. Alloys Compd. 1995, 220(1-2), 8-14 ( ng).:
The thermodn. functions of state of the Y-Al-C system were.
assessed by a computerized least squares method using all exptl. data '
available in the literature, as well as some of our own expts. First
the published literature is summarized. Then the exptl. investigations,
the modeling of the phases and the optimizing procedure are
described. The binary Y-Al, Al-C and Y-C, as well as the ternary
Y-AI-C phase diagram is shown, o s e s
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I 127: 2994258 Enthalpies of formation for the Al-Y and Al-Y-|
Ni intermetallic compounds. Timofeev, V. S.; Turchanin, A. A.; t
Zubkov, A. A.; Tomilin, I. A. (Moscow State Institute of Steel ‘and A.l-I
loys, Lemnsky Pr., 4, Moscow. Russia 117936). Thermochim. Acta 1997,
299(1-2), 37—-41 (Eng), Elsevier. A method of liq.—metal soln. calorim-

etry has been applied for thermochem. research of intermetallic compds

in the Al-Y and Al-Y-Ni systems. Heats of dissoln. for the followmg
intermetallics: Al,Y; ALY; Al,Y; and Al YNi in liq. Al were measured'
with the help Ef:"ﬁxﬁ—temp Tsopetibol Calvet—type calorimeter, Us-|
ing these values, std. molar enthalpies of formation for the listed com-:
. pds. were calcd.: Af_”sH (Al:.Y) = —185.6+7.2 kJmol~3; Ar,0sH" (Al,Y)
= —160.4£7.5 kJmol-1; Ag9sH’ (Al Y3) = —234. 4:{:19 5 kJmol-1;!
Ar208H°m(ALYNI) = ~361.5%12.0 kJmol-1. Comparisons have been
made with some available exptl. data and theor values caled. from the'
Miedema model with the help of parameters recommended in different'
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