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Phase equilibriums of systems Ln,0; (rare earth oxides)-ZrO,.
III. Phase equilibrinm of the binary system yttria—zirconium
anhydride. Tsu-Hsiang Lin and Hui-Chun Yu (Chinese Acad.
Sci., Peking). Kuei~Suan~Yew Isuek Pdo 4(1), 22-9(1965)

|(Ch); cf. ibid. 4, 229(1964). The Y,0; (I)-ZrO: (II) system was

studied above 2000°. The exptl. method used is the same as
described previously (CA 62, 124914). I and II formed con-
tinuous solid solns.” A min. occurred at 90 wt. 9, and 2350°.

| Different crystal structures were formed between 10 and 65 wt.

%% of I Lattice consts. and ns were detd. _Y,Zr:0; did not exist
in the system. J. J. Law
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) 4B872. Kpmupas JMKBHAYCa CHCTCMbI ZrOle\IY:O;', on= T
peleJenHast  C NOMOMIBIO COJHEHHON  NeHi, oguchi

L’Mé—— Tetsuo, Mizuno.Masao, Yamada Toyoa R.'f-f‘—' =
The liquidus curve of the ZrO,—Y20s system as measured
by a solar furnace. «Harost Koré ruasiony CHK3HCE, XOKO+™

., _ Xy, Repts Govt Ind. Res. Inst. Nagoya», 1971, 20, Ne¢ 1,

——— .1 2932 (aHrum., pe3. ATON.)

P (f~" - Kpusast muxsnayca cicremst ZrO:—Y,O; Oblna onpeie-
—_———t o e
= JieHa C HCMOJb30BaHHeM COJIHEYHOIl meu THMA «reJiHocTaT».

/ Kpupble OxJakieHHs MOMYyeHL! C TOMOLIBIO SPKOCTHOrO,
D= . - i

I Y




MHpPOMETPa:” UOPa3ipl  H3TOTOBJEHB JABYXKPAaTHBIM CreKa-
HHEM cMeceil HCXOAHLIX okHcaon mpix 1700° (c mpomexyr.
pasMoJ0M), 3aKaJeHHble 06pasusl pacniaBa HCCAeN0BaHbl
PEHTreHOBCKIM, XIIM. i MIKpOCKOmHY. MeTomaMi. OTMeueHs!
_aHoMaJjsuH B XOXAe JIHIH JuKBHAyca mpu 7,5; 15,0 u 20,0
Moa. % Y.0; B cocraBax ¢ 5—I15 Moa. % Y.0,, 3aKazeH-|
FBIX M3 pacniaba, YCTaHOBJEHa HeHAEHTH(HIHPOBaHHAA
ry6iu. ¢dasa. DBTeKTHKa, NpHOMHKeHHas K cropolie Y20s,
pacnosokena npH 76 Mox. % Y203 n £830°% aByxdasnas
o6nacTb, o6pasyeMas KyGuu. TB. p-poM Ha ociose ZrO, u

- TB. p-poM Ha ocuose Y,Os; ycranosnena npn 57—76 mon.%

‘Y505, _ v .. JI._B.Illgenos!
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9B848. 0G ynopsmouennu B cucteme  ZrO;—Y,0,.
Baprep B. B. «M3s. AH CCCP. Hcopran. Martepnaisi»,
1972, 8, N\e 11, 2057 - ‘ '

Hiuickyccnonnas . craths. Tloasepraerest coMieniio yTep-

. xnenne (PJ)KXum, 1963,.75384) o6 oGpasoBauii B CHCTe-

Me ZrO—Y;0; ynopsamouenuoit ¢passt Y.Zry07 o CTPyKTY-
poit mupoxnopa. Ilpu wueiirponorpaduy. nayyennn oGpas-
1103, MOMYYCHHLIX MCTO/OM COBMECTHOTO OCaXKAEHHs THApo-
okicell ¢ mocnen. nmpokaakoit 1700° u otmmrom :950° g
Teyennie 10000 wac. yeranonseno . Jumwn oGpasobanie To.

“'P-poB CO CTPYKTYpOIl (/II00PHTA, a TakiKe, NO-BHIHMOMY,

* «(pa3bl ¢ HCH3BCCTHOIl CTPYKTYypoil. Anajornyno B cucreMe |

-o0pasyercs,

X 49319 P

HoO;—ZrO; ¢asa HoaZr,O7co cTpyKTYypoil nnpoxaopa we.

_. M.-B. Baposonees

\

1974
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m8942w High temperature” enthalpies ot binary dodecabo-
ides. Mar, R. W.; Stout, N. D. (Mater. Div. 8314, Sandia
Lab., Livermore, Calif.). J. Chem. Phys. 1972, 57(12), 5342-9
(Eng). The enthalpies of 3 dodecaborides detd. at 1300 to

2200°K by a drop calorimetric technique are Z\'-NX“B%{L’;__

gm 2 4.004 X 10T 4 1.260 X 107*7? — (2.528) X 10 =

2 % 10% cal/mole, ErBu:Hr — Hm = 3.947 X 10T +

| 1.357 X 10—2T? — (2.7067X 1007 — 3.896 X 10% cal/mole,
F'T_ H 9\8 UBys: Hr — Hams = 4.232 X 10T + 1.399 X 10-2T? — (2.430) X
2 fFT™ — 5.713 X 10° cal/mole. Minor differences between the
enthalpies of these dodecaborides were analyzed and correlated

with different electronic conduction contributions, which can be

predicted from the valence states of the metal atom. The metal

atoms achieve their usual chem. valency by donating 2 electrons

to the B lattice, and the remainder toa conduction band.” The U

atoms in UB,; appear to exist in the +5 and (or) +6 states,

whereas the +3, +4, and.- +3 states of Er, Zr, and Y are most

probable. [ T ' 2 T -

¢of 197579 w5 @ @b Sl
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)I; Bykov, V. N.; D’yakonov, B. P.; Kolesnikova, S. F.

' 10223d Zirconium-~yttrium-hydrogen system. Shcherbak, V.

(USSR). Zh. Neorg. Khim. 1972, 17(4),1156-9 (Russ). Phase
diagrams are given for isothermal cross-sections of Zr=Y—H sys-
tem using x-ray diffraction data at 25° and the vapor pressure
data at 700°. The system forms Zr and X.hydrides (ZrH,.s,

IO

vkl YW XM e o =

7%

- (+8)
K

CA P 4@ |
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93445b " Zirconia-yttria system above 2000°. Skaggs,
Samuel Robert (Sandia Lab., Albuquerque, N. Mex.). Report
1972, SC-RR-720031, 119 pp. (Eng). Avail. Dep. NTIS.

\ From Nucl. Sci. Abstr. 1972, 26(11), 25959. The zirconia-yttria

_ phase diagram was completed by prepg. 254 spherules 2-2.5 mm
in diam. fused from premixed powder pellets with a 250 W
continuous' wave CO; laser. The 10.6 g ir laser radiation is

~invisible to the eye, to photog. film, and to optical pyrometry.

b+ Other advantages of the laser as an imaging heat source are its

- continuously - variable power and its simplicity of operation.

¢ Spherule temps. were measured on both pendant drops and falling

~~drops. Fifty-two liquidus-temp. mecasurements by automatic
photoelec. pyrometer were made on pendant spherules from

_previously analyzed groups. Cooling curves and phase trans-
formations were measured by recording light intensity vs. time
on a photomultiplier-oscilloscope combination. Temp. con-

~version from intensity data was obtained by using Planck’s law.
Pendant spherules were allowed to cool slowly to achieve crystal

—and chem. equil. Falling droplets were quenched from ~2100
to 87°K by liq. Ar. Cooling times of 1 to 1.5 sec from 3200 to

— Jheir © —

1Y



87°K were achieved. The 2 to 2.5 mm diam. spherules were
.divided. One part was examd. by x-ray diffraction using the
114.6 mm Debye-Scherrer powder camera. The data were fitted
by a Nelson-Riley correlation to det. the lattice parameter ao. A
* petrog. thin section was prepd. of the other part of the spherule.
‘Microscopy and electron-microprobe anal. were performed on
.. the thin section to. det. crystal structure and chem. compn.
Ninety-four spherules of compns. varying from 0.1 to 98.6 mole
% Y20; in ZrO; were examd. by the x-ray powder diffraction
method for lattice parameter, and by the electron microprobe
x-ray analyzer for chem. compn.' Data from the quenched
spherules are in excellent agreement with the work of Duwez, et
al. (1951), and Ruh, et al. (1968). The complete phase dia-
- gram is constructed from the data of Duwez, et al. (1951), some
unpublished data compliments of Ruh, et al. (1968), and the
" measurements made in these expts. New features include the
appearance of the max. temp. on the liquidus curve at ~10
mole ¢} Y,0; rather than at 20-25 mole % Y:0; found by the
previous investigators, a peritectic'isotherm at 2483°C, and a
peritectic compn. located at 75 mole % Y20;. All other features
of the phase diagram appear in previously published work. The
method demonstrates the successful use of the CO; laser as a heat
source to study refractory oxide systems without the use of a

container. .
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69360g Enthalpy and entropy of fusion of erbium boride
(ErBi2), uranium boride (UB12) and zirconium yttrium
boride (Zro.¢Yo0.4B12) by drop calorimetry. Mar, R. W.; Stout,
N. D. (Sandia Lab., Livermore, Calif.). High Temp. Sci. 1974,
smm s mmes — =0 6(2), 167-76 (Eng). -The fusion behavior of an assortment of -
‘dodecaborides was investigated. By means of acooling-curve
7;” ‘-AH—~-technique, ZrosYo4Bi2, and UBj2 were found to melt at 2328, |-.———
b | by 2356, and 2418°K, resp. The enthalpies of fusion were detd. by
- 2 7...... drop calorimetry to be 160.2, 159.7,7 and 141.2 kcal/mole for |- __
_ZrogYp.4Biz, ErBiz, and UBi2,reSp. '
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13 B946. - Cucrema ZrO,—Y,03 B rHAPOTEPMANBHBIX YC-

e e me i mm— = OBHSiX mpH 1000 krjem? Nakamura Kazuo, Hira-

no Shin-ichi, Somiya Shigeyuki. «Eré xékaii-

== ——--——= cH, Yogyo - kyokaishi, J. Ceram. Soc. Jap.», 1975, 83,
Ne 964, 570—574 (sinoH.; pes. aHrI.) : -

p{— - ®dasoBrie  paBHOBECHS cucrelg;xo_?_r&z_(l) —Y:0; (1)
b H3yueHbl B FHAPOTCpManbimX YCHOBHAX (1000 Krfem?). He-

-—-———— JIH3aUHH_TB. P-pa Ha OCHoBe KyOuuy. I Bhime B 15 M01.%
NaOH. O6aacTs roMoreHHoCTH TB. p-pa I B 3THX ycJa0OBHSX

e ————————  Y3Ke, YeM TaKOBAsl NPH HOPMaJbHOM NAaBJ. H PACNO.10KEHa
B HHTepBasie coctapoB (Moa.% [II): 14 (900°), j13—3l1

comeeeeemee— (1000°), 10—34 (1200°) u 6—45 (1400°).. Tlo pesiome

 —

LLG‘@&&C( N10/1b30BaJH MHHEPaJH3aTOPH: BOAA, P-PH THAPOOKHCEN X
xap6onatos Na n K n 6n. p-p HCL Ckopocts kpucran-|___

l
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86: 195839m Phase cquilibriums in’the yttrium-zirconi=’,
um-hydrogen .system. - Fadeev, V.- N; Eremina, L. Fal
Izhvanov, L. A. (Moscow, USSR).: Izv. Akad. Nauk SSSR,
Met., 1977, (2), 234-8 (Russ). Binary Y-Zr alloys contg.
9.9-99.5 wt.% Zr were remelted and satd. with H at 700 -900°.
Anal. of isothermal sections revealed that ZrH: and YH: have
limited mutual soly. The enthalpy of YH._formation is higher'
than that of ZrH: (-5:4 and -88.9 keal/mol, resp.) which results,

A# in preferred formation .of YH: at'low H pressures (which was
confirmed by x-ray phase anal.). At 700° and 44.4% Zr, the
binary alloy is 2-phase («-Y- and «-Zr). The introduction of H
leads to the appearance of solid-solns. of H in oY and «-Zr.
The 3-phase equilibrium (a=Y(H) + a-Zr(H) + YH.) is
established at 23-46 at.% H and disappears at 46 at.% H where
only 2 phases were detected (a=Zr(H) + YH:). The succession off
‘nhase equilibriums is YH: + «-Zr + p-Zr at 52-54 at.% H; b)

"H. + p-7r at 54-60 at.% H; YH; + g-Zr + 6-Zr.at 60-64 at.%

H: YH: 4+ §-Zr at >G4 at.% H. e -

C A 1977 26 Wog
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ol 28163k Phase c.agram of the zirconium dioxide-yttrium !
oxidy system in the region with low yYttrium oxide content, |
Gorelov, V. P, (USSR).

r. In-ta Elektrokhimi;, Ural'sk,"
prruch. Tsentr AN SSSE 1978, (28), 69-75 (Ruse). Fro Ref. |
f W{ Zh., Khim. 1979, Abstr. No. 8B866. Title only translated.
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14 6881 Men. Iloaspusaunonusie HccaeaoBaHua cTa-)
HAH3HPOBAHHOI ABYOKHCH UHPKOHHSI ZT0,87Y0,1301,055. Ca-
sauxuit A. A, Aabdpep C. A, Camoxsaa B. B~
Beuwep A. ‘A (Pemkosnerns  «K. ¢us.  Xumui»,
AH CCCP). M,, 1978, 9 c., na., G6uGauorp. 15 nasn. (Py-,
xomucb Aen, 8 BUHWUTH 30 mapra 1978 r., Ne 1076—-
78 Ilen.) 5
MeTo0M Ky/OHOMETPHY, THTPOBAHHSI KHCJIOPOAA 3J/ICK-!
TPOXHM. sYCEK C ZKHAKOMETAJLIHY. KATOAOM ONpec/eHHl..,
BeJHUHHBL 3JEKTPOHHOrO MapaMeTpa mnepenoca P, maasien-|
HOTO TB. 3MEKTPOJNHTA Zro,78Y0,1301,935, K-pLIC st T-PHOTO,
untepsana 870—1380 K suipaaiorcs yp-tnem: lg Po=
=11,1—46613/T 42,064 [0,0314-0,978-10%(1/T — 9,67
-10-%)2]"/2, DaekTponHasi cocTapasioulas O, oluieii npo-
BOJAHMOCTH  Zrog7Yo0.1301,055 Hailicia ¢ HCMOJIb30BAHHCM
MeToJa GJAOKHPOBAHHOTO 3JEKTPOAa sl T-PHOTO HHTCPBA-!
Jga 910—1330 K. ATopedepar:

—_——eaan
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88:'127049v Phase cquilibriums and ordering in the system
zirconia-yttria. Stubican, V. S.; Hink, R. C.; Ray, S. P.
(Dep. Mater. Sci., Pennsylvania State Univ., University Park,
Pa). J. Am. Ceram. Soc. 1978, 61(1-2), 17-21 (Eng).
The phase diagram for the system ZrOz-Y20; was redetd. The
extent of the fluorite~type ZrOz-Y20s solid soln. field was detd.
with 4 high-temp. x-ray furnace, precise lattice patameter
measurements, and a hydrothermal technique, Long-rango
ordering oceurred at 40 mol % YiOa and the corresponding
ordored phaso was ZraYiOwi, The compd. has rhombohedral
symmetry (space group R3, is isostructural with UYsOpe, and
decomps. above 1250 £ 50°. The eutectoid may oceur at’ <400°
at a compn. of 20-30 mol % Y:20s., Detn. of the liquidus -line
indicated a eutectic at 83 £ 1 mol % Y203 and:a peritectic at 76
*1mol % Y205 . e Fas e, ]
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9 E372.  Tenaoemkocts NpOBOAHHKA KHCMopona ZrO,: {
:Y:0; npu uuakux TeMNeparypax, Low-tcmperature-spe- i
cific heat of a ZrO,: Y,0, oxygen conductor., Lawa |
less W. N. «Phys. Rev.», 1980, B21, No 2, 585—588 |
(anra.)

Hcnonb3osan  wactnumo CTaGHITH3HPOBAHHLIT KepaMHuy,
1 oGpascu_.\.Z_r_ngYzoa, cojepxamuit 4,3% Bakancuit kicno- )
C poaa. Mamepeiiia nposeaenw HMNYJIbCHBIM MCTOAOM B HH-
P - TepBane T-p or 2 nxo 15°K. Us6mrounas TeIJ0eMKOCTE.

'

Buiwe 6° K, oGycnioBnenHas poablo BaKaHcuil, omHcana
¢-noit jinwteiina ¢ wacrotoii 62 cm~!, M3buTtounas Ten-
JIoeMKocTh HHXKe 6° K oGbscHeHa posblo KBaAPYHOJBHOrO
Momenta mpumecn Hi. Bxnaga 3a cuer npoumecca Tymme-
JIHPOBaHHS He 0GHApyKeHO. . JL IL ., ..

Dr LGRO 59
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92: 136335v Low-temperature specific heat of a yttrium
oxide-dopad zirconium oxide oxygen conductor. Lawless, W.
N. (Lake Shore Cryotronics, Inc., Westerville, OH 43031 USA). |
Phys. Rev. B: Condens. Matter 1980, 21(2), 585—8](Em:).'
The sp. heat of a partially stabilized Zr0x:Y:03 cerami¢ conty.
4.3% oxyyen vacancies was detd. at 2-15 K. An excess sp. heat
at >G X attributed to the oxygen vacancies is accurately
described by an Einstein term with an oscillator frequency of 62
cm-l. A second excess sp. heat at >5 K follows a Schottky term
(6 = 35 mK) and is belicved to he due to the clec. quac rupole
moment of the hafnia impurity. The Debye temps, obtained
from the Einstein and Schottky fits are 475 and 470 K, resp. Np
cevidence for a tunneling contribution to the =y, Lest wus found,

OO G2 76
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1980

20 B806. TenaoemkocTs KHCJI0POA-NPOBOASIILErO |
(TBepnoro pactsopa) ZrO,—Y,0 NPH HH3KHX Temnepa- |
typax. Lawless W."N. Low-temperature specific heat

of a ZrO;:Y,0; oxygen conductor, «Phys. Rev.», 1980,
B21, Ne 2, 585—588 (anra.) i

Tennoemkocts C, TB. p-pa Zr0,913Y0,00701,057 (1) mame-
peHa MeTonoM IepHOAHY. nnﬁa‘i‘én‘da“n‘"imrépaane 2—
15K ¢ Tounoctbio *+5%. OnbiTHble AaHHbie oGpa6GoTaHtt
B koopanHatax CT—3—T2? c ueabio BLIICAEHHS AHOMab-
Horo BkJaana. Kpupass CT—3—T2 ymeer MHHHMYM B o00.ja-
cti 6 K. Yseanuenwe CT-3 sbime 6K o0yc/i0BNIeHO KHC-
JIOPOIHBIMH BaKaHCHAMH W ONHCHIBACTCS SMHWITEHOBCKIM ' .
BKJIanOM C HacToToil v=62 cMm~!, 0p=475K. Yeenuuenne P
CT—3 nmxe 5K BHauane Guio cBsizamo o appexTom |

i
TYHHEJMDOBAHHS MO KaHanaMm B cTpyktype I, nomo6uo !



Ag*- u Nat-nmpoBoasimum B-amomunatam. Opnako B
uutepBase ot 2 g0 5 K onbiTHble faHHbIE HE CMOIJH ObITh
ONHCaHbl JIHIITEHOBCKHM uJeHoM. Jlyuniee cOOTBETCTBHE
C 3KCHNEPHMEHTOM TIIOJYYEHO B IPEANOJOKeHHH aHOMAaJaHH
tuna IlloTTkH (AByXypoBHeBasi CHCTeMa, 3HEpPrus pac-
. wengennss §=38 MK, 0p=470K). Coraacue Op Bblunc-
JIEHHBIX B HH3KO- H BBLICOKOT-PHOIl 06JacTSX YKa3biBaeT
Ha npeHeGpe:KMMO MaJjblii BKJAaA anomaanu IUOTTKH Bblue
6 K. HeGosbiuoe pacuienyieHne BbI3BaHO KBaAPYMOJbHBIM
B3aumogeiictBem sigep Hf B anektpuu. nose. 1 sBaser-
cs cMmecblo Ky6. u TerparoH. (a3, B K-ppix Y3+ 3anumaer
cratucTHyeckn mosuunu Zrit+, Tlpumecs 2—3 Bec.Y% HIO,
B ucxoaHoMm ZrO, oTBeTcTBEHHa 3a BO3HHKHOBeHHe 3¢-
¢ekra Llortks, T. K. H3otonsl 'THf u '°Hf muwmeior
., 00JIbIIHE KBAaAPYNOJbHbIC 3JEKTPHY. MOMEHTHL. JIEEA. P
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4 E550. Bbxcoxorcmneparypuoe AHCIPONOpUHOHHpOBA-
HHe  dmanuTtoB. A.nexcau,upon B. U, AGpa-
MoB H. A, Buwnuskosa M. A, KanaGyxo-
Ba B. &, Jlomonona L. E, Mncprnxernunon
Ba H P, Ocuko B. B. «Han, AH CcCcp. Heopran.!
Marepuasni», 1983, 19, Ne 1, 100—103 ; :

Yeranosaeno, yro MOHOKPHCTAIL * pHaHHTOBR (TBepavie:
pactBopul B cucreme ZrO,—Y.0O NP BOCCTaHOBJCHHI
B BAKyyMe NpPH BBICOKAX T-pax TePSIOT wacTh Honop O2-,,
NPH 3TOM H3MEHSIOTCS'  onTHYecKie, 9MeKTPHYCCKIIC i
¢usny. coiicrsa, ITpoucxoasmue B mnyx H3MCHEHHS NOJ-!
HOCTLIO  OGpaTHMBI! coXpansioTes (azopag OHOPOAHOCTD!
H MOHOKPHCTAJHUHOCTL 0Gpa3yos. o Pesioxe;

P.L983, /8, v¥
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13 b803.  CyGcoanapychble ¢asosbie paBHOBeCHS M yno-
panouchue B cicreme ZrO,—Y,0;. Subsolidus phase equi-!
libria and ordering in the system ZrO,—Y.0;. Pascual
Carmen, Duran Pedro. «J. Amer. Ceram. Soc.»,
1983, 66, No 1, 23—27 (anra1.) ;

C nomowpio OTA, aunatoMeTpun n oOBuNO, a TaKkKe
‘BBICOKOT-PHOII  AH(PAKTOMCTPHI H3yucHb (A30BHC COOT-
dowennst B cHeteMe ZrO, (I) — Y03 (I1) B nosanoM -
TepBaJe Komil-uil B cyGconnaychoii oGaacti. OGpasuul 1o-
JiydeHsl cnekatiieM I 1 II'B COOTB-IUHX KOJ-BaxX NpPH T-pax
~2000°C B cpeae 959% Ar—59% H, sun naabseniueM B
TIasMeHHOl Kucopoanoii  meun. Hek-pwie o6pasusl ass
YCTaHOBJCHHS PaBHOBCCHs BBIACPXKHBAMI NpH T-pax 800—!
2000°C ot 3 u. 10 8 mec. IlpeacrasiecHa mpeas. ¢azopas!
AnarpamMa cucreMsl 1—II. B neit ycranossaeno Tpi 33Tek-)
TOHAHblC p-WHH: 1) TeTparon. p-pul I—MOHOKA. TB. p-pH
I+Ky6uu. TB. E-ﬁu I npn 4,5 Mmon.% Il n T-pe. —~490°C;

X./983, 19, w/3



2) Ky6uu. T8. p-pul I—08-asa Y4Zr;Ojs+rekcaron. ¢pasa'
YeZrOy (II) mpu 45 mom% II u T-pe  1325+25°C;!
3) 715. p-put 1l C-tHna—-kyOuy. TB. p-put l4rexcaron. da-:
3a I npw —~72 mon.% Il n 1-pe 165050° C. OGuapyxe-,
uel ase ynopspoucHuble ¢ass: I u Y4Zr;Oy, K-phie pas-;
Jaralotest npn T-pax >1750°C u 1375°C wa 8. p-pu Il
C-tuna u KyGuu. TB. p-pel I coors. Ilapamerpnl siueiiku:
III: rekcaron., a 0,9773 (3); ¢ 1,854 (5) nw. JI. T. Tutos:

‘Af)‘O;
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7 E648. dasopble papHoBecHs H ynopsiioueHne B CHCTC-|
me ZrO,—Y;0;. Subsolidus phase equilibria and orde-,
ring in the system ZrO,—Y;0;. Pascual Carmen,
Duran Pedro. «J. Amer. Ceram. Soc.», 1983, 66,!
Ne 1, 23—27 (anra.) l

MeTo1aMIl  BHICOKOTCMICPATYPHOIL peutrenorpadui, AH-;

J1aTOMCTpHH, PCHTTCHOMETPHIL 1 LOTA wuccaenobana clcre-|

ma_ZrO,—Y,0; mpi T-pax no =2000° C. OGuapy:xenbl|

Ma_ otz — 28 |
'Tpil_SBTEKTONANBIC pasnosecns.  Hinke 1375°C ¢asa;
Y,Zr30;; KpHCTAMIH3YETCs B yropsiA0YCHHOI poxM60o3ApHY.|
aadsi il M 2 4
CTpyxType ¢ mapamerpaMi sJieMeHTapHOIl  AYeiikn a=.

cnpgep

ch 1983, 18, NF

=0,9737 n ¢=0,9119 nm. Boiue yKa3auHoii  T-pbt na6.10-!
naetcst pasynopsioucuue C oGpa3zoBanieM (JIOOPHTOBOrO
“TBCPAOrO  PacTeoOpa. Vnopsanoueunast  $asa Y¢ZrOy ¢
75 moa.% Y20; mMeeT rekcar. CTPYKTypy ¢ napaMeTpaNn|
a=0,9773 u c=1,8541 uy, CyWeCTBYCT B yurepsaje Co-
crapos 63—90 Moa.% YyOp 1 pasnaractcs mnpi ~1800° C|
TiyTeM pasynopsiouctius ¢ o6pa3oBanieM TBEPAOro pac-.
tsopa C-tuma. Ha ocnoBaHuH TOJIYYEHHBIX PE3Y-IbTATOB,
W JNTEpaTypHBIX AAHHBIX TOCTPOCH yTOUHCHHBIT BapHauT
NHArpaMMHl cocrosnii ZrO:—Y20s. buba. 25. ‘

i B. T. Ananin
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98: 114530b Subsolidus phase equilibriums and ordering in'
the system zirconia-yttria. Pascual, Carmen; Duran, Pedro (Inst.!
Ceram., CSIC, Madrid, Spain). J. Am. Ceram. Soc. 1983, 66(1),
23-7 (Eng). The subsolidus phase relations in the ZrOz-Y203 system |
were established using DTA, expansion measurements, and room-!
and high-temp. x-ray diffraction. Three eutectoid reactions were,
found: (a) tetragonal zirconia solid soln. — monoclinic zirconia solid
soln. + cubic zirconia solid soln. at 4.5 mol% Y203 and ~ 490°, (b)
cubic_zirconia solid soln. — é-phase Y.Zr;O1z + hexagonal-phase!
YsZrOn at 45 mol% Y203 and ~ 1325° + 25°, and (c) yttria C-type'
solid soln.—cubic zirconia solid soln. + hexagonal phase YeZrOy at =~ |
72 mol% Y203 and 1650° + 50°. Two ordered phases occur at 401
mol% Y203 with ideal formula YiZr3012, and another, a new,
hexagonal phase, at 75 mol% Y:0; with formula YeZrOy,, They:

ecomp. at 1375° and >1750° into cubic zirconia solid soln. and!
yttria C-type solid soln., resp. The extent of the cubic zirconia and |

ttria C-type solid soln. fields was also redetd. By incorporating the |
nown tetragonal-cubic zirconia transition temp. and the liquidus’
temps. in the system, a new tentative phase diagram is given for the |
system Zr02.Y20,. '

w
@'/4/}[3/ f_/f,/V/V
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"Z 20 5963.  M3yuenne peBpallenHit u nedeKT-|

oyt Ny

30BbLIX N

HOCTH B CHCTeMe ZrOz—-mnom Ko“ﬁunauuouuorm
paccesinus, Crpekadomckuit B. H, Maxy-
pun 10. H, Boskorpy6 3. I'. «Hss. "AH CCCP.:
Heopran. Ma'rcpuanbx» 1983, 19, Ne 6, 925—929 ‘

[Tokasano, yTo B cHCTeMe ZrO~——Y203 npH »oncpxcamm'
Y;03 no 1 Mon9% cneuennsie npu 1600° C o6pa3sunl HMEIOT!
MOHOKJL. CTPYKTYpY, XapaktepHyio aaa «-ZrO, B oGnacth;
5—7 MmomY% Y,0; obGpasunl asyx¢dasHel, OHH co;lcp/KaT;
B-ZrO; n a-ZrO,. TIlpn 8—23 mom9% Zr,O;  obpasus:
HMEIOT CTPYKTYPY, Xapakrepuyio aas y-ZrO,(F) c cuib-!
HBIM aHHOHHBIM pasynopsinouerineM (mo 10 Moa.% Y,Os
BKJIOUHTEJbHO) H IHPOXJOPHHIM ynopsigouennem (13—
23 mon.% Y:0;). B obnacti 28—42 mon.% Y.0; obpas-!
usl AByxdasubl; pasbl HMEIOT CTPYKTYpH, XapakTepHble!
s Y03 u y-ZrOy(F). _Us pesiome’

O(- /\935, _1;9/ /\/02/0
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Mg —_ g@ﬂ 6B3049. TepmoAMHAMHYECKAsT aKTHBHOCTL Y:0; B

MprLy-
s

X. /988 19

BEPABWX pacTBOpax cHcTemn Y;0;—ZrO;. BuuTO-
uak B. M, Ckoauc I0. §, Tesuukui B. A, e
pacumos f. M. K. dus. xumuus, 1984, 58, Ne 10,
2596—2597 |

|
Tepmoaunamuueckue cs-a 8. p-poB Y;0,—Zr0, onpe-

JeeHbl METOMOM 3. X. C. C HCNOJb30BAHHEM TraJbBaHiy.
3aeMeHTOB 1BYX THNOB (—) Pt, O. | Y,0;, YOF || CaF, Hxl
X(YgO,)x(ZrOz),_x, YOFIPL Oz(+) (]) H (—")pt)
O: | Y:0,, YOF || CaF; || (Y:0,)+(ZrO:)i-x, YF, | Pt,.
O: (+) (2). Sueiika (1) mpumensnach aas H3yuemus'
TB. P-POB ¢ BBICOKOIf akTHBHOCTbIO Y,O, npu 0,15< |
< x<0,35, aueiika (2) npn u3yueHuH p-poB C Hu3KOII|
akThHBHOCTBIO Y,0;, T. K. BO3MOXMHO B3aumoneiicTnie,
¢ YOF, 1. e. npu 0,013< x<0,09. MNoTenuuanonpesensio-:
mue p-iun B (1) Y20, 4+ (1—x—8)/6 (Y20,)x(Zr0s);_x = |
= (l —‘x)/ﬁ (YgO_,)x+6(Zr03)l_x_5 H B (2) 3Y2OJ -+ !
+ 2YF3 -+ (1 —x—-—ﬁ)/ﬁ (YgO;)x(Zl'oz)l_x:GYOF-{—(l —x)/'
/6(Y10,),,+0(Zr02),_x_°- Pasoselit coctan 3xextponos!

) NG



KOHTDPOJIHPOBaAJCs peHTreHorpadHuecks. Mamepenns nposo-
JHJIHCh B TOKe ArFP(Og)~l IMa] wan NJP(O.) ~100 Ia].’
Has o6pasoBanusi H3 OKCHLOB TETPAaroHaJbHOTO TB. p-pa
npy x=0,013 n 0,02 (—AGs0 (kIk/M0nb) paBum 1,7+
+0,1 1 2,54+0,1, xaa KyGuu. TB. p-pa mpu x=09; 0,15;
0,25; 0,30 u 0,35 —AG30 paBuu 11,840,3; 19,240,4;
28,540,4; 31,8+04 u 33,940,4 coors. Ky6uu. T8. p-p B
cicreMe Y,03—ZrO, Gosee craGuJjeH 10 OTHOIIEHHIO X'
HCXOAHHM OKcHAaM, yem TB. p-p B cHcreMe CaO—ZrO,,
ans k-poro AGpzee cocraBa  (Ca0)o,17(ZrO2) e85 . paBHo
—7,95 xJIx/mMomb, JI. A. Pe3nnuxuit
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/103: 221884p Thermodynamics of binary solutions with a!
common product of the dissociation of the components in the
gas phase. Belov, A. N. (Leningr. Gos. Univ., Lenin ad, USSR).!
Zh. Fiz. Khim. 1985, 59(10), 2433-5 (Russ). A meth is presented
for calcg. thermodn. parameters from limited exptl. data by using
successive approxn. to obtain consistent thermadn. parameters. The
method uses the Gibbs-Duhem equation and equil. const. expressions
for component dissocns. The ZrO--Y203 system at 2773 K is treated

[@) as an example. .

¢.A. 19887 103, v X6
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104: 156684c The interaction of platinum with zirconium and
yttrium at 1000°C. Konobas, Yu. I; Raevskaya, M. V.; Sokolova,!
I. G. (Chem. Dep., Moscow State Univ., 119899 Moscow, USSR). J.|
Less-Common Met. 1986, 115(2), L5-L6 (Eng). Phase equil. in thei
PEZr-Y system was studied at 1000°. No phases were detected othcrl'
than those in the binary systems. The isothermal section is
characterized by the formation of ternary solid soln. regions of|
different widths. R S




Desmapb LA bporre 7,

pied 7
L Pl XApLLL 7987
s i &S Ve é’%i?- /




40- yp L B7 e
. W/% /ﬁﬂ%/?y

efl/ﬂ;;[% /ﬁjf/ﬁ% 0/3 M - 475,



oy~ s /957

I 106: 202690t . Solutions of irrcgulhr problems of the thcrmodyal_
namics of phase equilibriums, 1Y, Calculation:of.the phase
diagram of the zirconia-yttrium sesquioxide system. Degtyarev,

(S!.{A.;») Voronin, G. F. (USSR). Zh. Fiz. Khim. 1987, 61(3), 617-22
uss).

Thermodn. properties were caled, ‘for all; phuses in_ the!
(%ZZ//{/L@/ L,/‘@ZrOz-_\'an system and the phase diagram was constructed. .+ - |

wal
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I 106: 202689z Solution of irregular prohlems of the thermody=:
namics of phase cquilibriums. I. Zirconia-yttrium sesquioxide.
system. Degtyarev, S. A,; Voronin, G, F. (USSR). Zh. Fiz, Khim.|

1987, 61(3), 611~16 (Russ). The thermodn. of phase equil..is!
divided into 2 clagses of problem, regular and irregular. Basicy
principles for solving the irregular problems are outlined. Thermodn.|
/ properties of ZrO2-Y20s cubic solid solns. are caled. to illustrate this|

/?%ML% ) K/.. /‘rcutment.

sl
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16 53059.  Pewenne HeKOPPEKTHbLIX 3a2Ja4 B TEPMOMH- |
HamHKe (a30BbiX paBHOBecHil. Cucrema ZrO,—Y,0;. Solu-i
tion of ill-posed problems in thermodynamics of phase
equilibria. The ZrO,—Y,0; system. Degtyarev S. A.,!
Voronin G. F. «<CALPHAD», 1988, 12, Ne I, 73——82}
(anra.). Mecro xpanenus 'TIHTE CCCP i
PaccMoTpeHB MPHHUHNBL PCLICHHSt HEKOPPEKTHHX TEpMO-,
JHHAMHY. 3a/aY, BO3HHKAIOUIHX NpPH HEXBAaTKe ISKCHEepHM.'
nanHux. Ilokaszano, 4YTO JOMOJHHT. HH(oOpMmauus M. O.

/]LZM . H3BJEYEHA M3 CTPYKTYPHBIX NAHHBIX NyTeM MpHBJACUCHHS |
MOJeH C/1aG0B3aHMOMEHCTBYIOIHX MOAPELIeTOK H noaGopai
VW/W/{ SMNHPHY. SHepreTHy. napamerpos. OTMeueHo, uTo npej-’
nouTeHHe CJaelyeT OTAaBaTb MOJAEJH, K-pasi ONHCHIBACT!
OCHOBHHE TEPMOAHHAMHY. CB-Ba C HaHMEHbIIMM HaGo-'
poM SMIHpHY. mapamerpoB. B kau-Be npumepa paccMoT-
pPEeHO oOnHcaHue AHArpaMMbl COCTOAHHS cucTeM ZrO,—!
Y:0; npu pasnuuHbIX — «HH3KHX> H «BHCOKHX» T-pax. M3-|
JI0KeHa METOAHKA COCTaBJICHHs NOANPOrpaMM /sl omuca-|

X. /1988 9, n /8



HHS CB-B Pa3NMuHbX (a3 H NMOKa3aHO, uTo Aaunsie Buuto-’
nska u cotp. (K. ¢us. xumuu», 1984, 58, 2596) sasas-
joTcsi  OWHOOUHBIMH., Pe3yibTaThl  PacuerToB  AHArpaMMel
COCTOSIHHA B LeJOM corjacyiotcsi ¢ paGotoit Beaosa n Ce-
menoBa («K. ¢us.-xumnn», 1985, 59, 589) npu BLICOKHX
1-pax. TIpaBHABHO NMPE/ICKA3aFHl JHKBHAYC H COCTaB KyGHd.
TB. p-pa, HaXOAAUIErocs B PaBHOBCCHH C TETPAaroH. TB.
pacTBOpOM.  _ . JL. A. Pesnuuknii

&



1 % Ox |
Aermpea C.A. Bopohuu I".®. /goag
Pacyer ¢asoebix paHosecu# B cucteme Zr0,-Y,0;  npu
NOBbLIWEHHOM AaBNEHNH
// XypH. du3. xumun. — 1988. - T. 62, BbiM. 9, - C. 2540-2543.
Bubnuorp.: 20 Ha3s.
—— 1. CHCTEMB! ABO/HBIE OKUCHbIE — ®a30Bble PaBHOBECHA.
2. UupkoHui, aByokuch — Mccneposanue B cucremax. 2. UTTpun,
OKuCb — MccnepgoBalue B CHCTEMAX.

N° 126925 YK 541.11
18 N08097 ,
HMO BKI 12.12.88 : : EKN 17.8
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m//-/zﬁ 21 B3051 Jen. Oueprun o6pa3oBaHHsi TBEPABIX pact-,
BopoB B cucreme ZrO,—Y;0; 3aiiuena H. A. «Mamp»

KoHd. MoJ. ydeHBX XuMm. ¢-ra MIY, Mockpa. 26—28
suB. 1988. Y. I». MI'Y. M, 1988, 201—204. Bn6nnorp
3 nass. Pyc, (Pykonmuch men. 8 BUHUTHU 25.07. 88,
Ne 5880-B88)

ITpoananu3npoBaHa BO3MOXKHOCTb ONHCAHHS . 'rep\xolm-
HaMHY. CB-B KyGHY. TB. p-poB B cucreMe ZrO,—Y;0; pas-)
JIHYHBIMH MojensiMH. [lokasano, 4To npH HCMONbL3OBAHHH,
MOJC/TH NMOAPCLIETOK C NMEPEeMEHHON eMKOCTBIO MEpPBHIX Tpex|

j?//jvé'ﬂﬂll ﬂly Q . 4JeHOB psifia MapryJjeca B pasJIOXKeHHH H3GBITOYHO CBO-
GonHOI 3HEPTHH OKAa3bLIBaeTCs JOCTATOYHO MJISi ajeKBaT-:
HOTO ONHCAHHS SKCNCPHM. AaHHBLIX. PaccunTaHe sHepruu’
oGpa3oBanus TB. p-poB npu T=1200 K B 06.1. cocraBos
.x=0,10—0,99. AsTopedepar,

X /988 wd/
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153044, Mcnoab3oBaHHe Pa3NHYHBIX BapHaHTOB MeTO-!
Aa 9. . C. AJS HCCAEAOBAHHSI TEPMOJHHAMHUECKHX CBOIlCTB,
TBEPABIX DACTBOPOB OKCHAOB UHPKOHHS M WTTpHs | 3aii-
mesa WM. A, Tpanosckas K. B. [/ JK. ¢us. xuMHH.—,
1988.— 62, Ne 9.— C. 2325—2328.— Pyc. '

IToka3aHa BO3MOXKHOCTb HCMOJb30BaHHS METOAA 3. A. C.
C TB. OJAHOPOJHBIM M HEOAHOPOAHBIM  KHCIOPOA-HOHHBIM
3MeKTPOJIHTOM [/l HCCJCNOBAHHS TEPMOAHHAMHY. CB-B TB.
p-poB B cucreMe ZrO;—Y;0;. Jlast npoBepKH HaleAHOCTH
SKCTepHM. NaHHBIX, a TaK:Ke KaK CaMOCTOATeIbHAs' MeTO-
JHKa HCMO/Mb30BaH MeTOj HeCTauHOHapHON 3. A. C. Ycra-
HOBJICHO, UTO MOJyuyeHHble NAHHHE JJIS TB. p-pOB (ZrO3) 1—=-
(V203)x' (rae x=0,30 u 0,35) yROB.JETBOPHTEJLHO corsia-
cyloTcsl Mexay coGoil. Pesiome
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11 B3045. TMapuuanabHble TEPMOAHHAMHYECKHE ¢ym(-]
UMM okcHaa MTTpHs B Cys-pactBopax cucteMn ZrO,—Y,0;
/ 3aiiuesa H. A., Cxoauc 10. 5. [/ K. ¢us. xmnm.-—-!
1990.— 64, Ne 1.— C. 251—253.— Pyc.
MetogoM 3. A. c. ¢ F~-HOHHLIM 3/CKTPOJHTOM oOmpese-|
JCHB NApl. TePMOAHHAMHY, CB-Ba OKCHAA WTTPHs B
TBepAbix Css-p-pax cucreMbl ZrO;—Y,0s3. IlpoBenen Kpur.:
ananu3 onyGJHKOBAHHLIX paHee TCPMOZHHAMHY, (p-umﬂ
Y;03 B 004. Fy-p-poB. IlocTpocHa KOHUEHTPAL. 3aBHCH-|
A mocts_xuM._IIt Y,0s; mpu 1273 K. = _ Pesiome!
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112: 205626m Partial thermodynamic ‘functions for yttrium!'
,gx‘xdc in the Css-solutions of the ziirconia-yttria system.
Zaoitseva, 1. A.; Skolis, J. (Mosk. Gos. Uniiv., Moscow, USSR). Zh.
Fiz. Khim. 1990, 64(1), 251-3 (Russ). Em{. measurements at:
1150-1350 K with F-ionic electrolyte cell were used to det. the'
partial thermodn. property of Y201 in C-type yttria-zirconia solid|

solns.. (ZrO1-=(Y=02)x for x = 0.70, 0.80, 0.85, and 0.95. Chem. |
A potential as function of soln. compn. was detd. at 1273 K. !

C:A-189¢, /1%, v X ®



Crrerneeeea | 9%/

220, > 220 Mavushben /< "
#&A/za/?/a/z 2.8,

2. Neozo. Fhim. 99/,
J (10), 4637 -9

[ w’ﬁpd&m A0, 7



Y,0,- zoL’/fﬂ 3656 | 7972
L“"“"J%ém/w//%// 2 ///WLL/

by Bamenges. 1y en-
199, 98 Wit 1476 - [652

LElpd M;z’ /hldﬂﬁb/ /ﬂmg
4&}/ 2 Zﬂ//% Vilais - Habe
A Zioio -

M
7

2



D, — Yol /993

/ ;/Iﬁu)( /@

, 121: 66877q Thermodynamics of zirconia system with a possibility

of intelligent characters. Mitsuhashi, T.; Ikegami, T.; Watanabe,
A.; Matsuda, S. (Natl. Inst. Res. Inorg. Mater., Tsukuba,Japan
305). Proc. Int. Conf. Intell. Mater., Ist 1993, 155-8 (En ).!
Edited by Takagi, Toshinori. Technomic: Lancaster, Pa. 'I'ie‘
thermochem. properties of ZrO2, ZrO2-Y203 solid soln. and Zr3Y«O12
were evaluated from measurements of enthalpies of soln. The
enthalpy of tetragonal-monoclinic (t-m) transformation of ZrQO2, and
the surface energy difference between t- and m-phase are -12.5
kJ/mol and 0.12 J {nmz at 300 K, resp. The enthalpies of mixing of
Zr02-Y20s3 solid soln. were estd. to be pos. at 970 K in Zr-rich solid
soln., with max. at near 3-4 mol.% Y203. The enthalpy of formation
of Zr3Y4«O12 was detd. at 970 K. The present work has shown that
m-phase of pure ZrO: is more stable than t-phase at 300 K with no
relation to particle sizes, and the compn. of the max. enthalpy of
mixing is coincident with the optimum toughening compn. in
Y:205;-PSZ.
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- 121: 309528h Calculation of the enthalpy of formation of W'
compounds RiZr;0;: (R - Y, Ho, Er, Tm, Yb, Lu) wity &
fluorite-type structure. Reznitskii, L. A. (Mosk. 3 Uﬁ'l‘
Moscow, Russia). Neorg. Mater. 1994, 30(8-9), 1197-8 (Ru.[:
The heats of formation of the fluorite-like rare earta Zircopj,""
oxides from simple oxides were estd. by an approxn. method fr::
the heats of changes of the coordination nos. of cations in the Procey:

/ 3 /[/j of crystn.
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123: 180496f Low temperature heat capacity of (Zr02)1-x(Y203)x
(x = 0.0776 and 0.0970) and low energy excitations. Shirakami,
Tatsuya; Atake, Tooru; Mori, Toshivuki; Yamamura, Hiroshi
(Research Laboratory of Engineering Materials, Tokyo Institute of,

Technology, 4259 Nagatsuta-cho, Midori-ku, Yokohama, Japan 226).
Solid State Ionics 1995, 79, 143-6 (Eng). Heat capacities were.
measured on fine powder samples of yttria-stabilized cubic zirconia,:
*(2r02)1-2(Y203): (x = 0.0776 and 0.0970), between 13 and 300 K by|
adiabatic calorimetry. A broad hump was obsd. at about 20 K in the'
normalized heat capacity curve of C‘,,T~3 vs. T, in contrast with thatv
of non-doped zxrcoma (x=0). et moros RS T
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. 126: 51644r Low temperature heat capacity of powder and sin-

tered samples of yttrin—doped zirconia. Tojo, Takeo; Atake, Tooru;

¢ Shirakami, Tatsuya; Mori, Toshiyuki; Yamamura, Hiroshi (Res. Lab.

: Eng. Mater., Tokyo Inst. Technol., Yokohama, Japan 226). Solid State

“ Jonics 1996, 86—-88(Pt. 1), 89—92 (Eng), Elsevier. The low temp. heat

capacity of powder (0.45 zm) and sintered samples of yttria—doped zir-

* conia ((ZrO2);-x(Y203)y (x = 0.0776, 0.0970)) was measured by adiabatic

calorimetry between 13 and 300 K. The powder samples showed excess
" heat capacity over that of sintered samples, which was ascribed to|,

4 adsorbates on the surface of the powder samples. Excess heat capacity

’ : due to the low—lying mode was obsd. in the doped samples as compared

. with non—doped zirconia (x = 0) and is discussed from the viewpoint of

oxygen vacancies in theerystals.
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127: 208822t Experimental investigation and thermodynamlc;
alculation of the ternary system Mn—x—Zr. Flandorfer, Hans;
Grobner, Joachim; Stamou, Athanasxs, Hassiotis, Nikitas; Sm:cone,I
Adriana; Rogl, Peter; Wouters, Ria; Seifert, Hans; Maccio, Damele,
Ferro, Rxccardo Haidemenopoulos, Gregory; Delaey, Luc; Effenberg,’
Gunter (Institut Physikalische Chemie, Universitat Wien, A—1090 VI-
enna, Austria). Z. Metallkd. 1997, 88(7), 529—538 (Eng), Hanser. Phase
equil. were established in the ternary system Mn—Y—Z2r for an isothermal
section at 800° by use of x—ray powder diffraction, light optical micros-’
copy, and quant. EPMA. No ternary compds. were obsd. Mutual solid
solubilities among the binary phases were found to be generally less!
than ~2 at.%. Soly. of Mn, Y in Zt at 800° was 2.1 at.% Mn and 2.9 at.%,
Y, whereas no Mn dissolves in a Y. A reinvestigation of the binary solid
soly limits of Mn,Zr, . at 800° by quant. EPMA and x—ray powder full
profile analyses revealed a smaller homogeneous region, Mngzr,_,. 0= .
x < 0.20, than previously reported in literature. There is little soly. of
Yin stoxchxomemc Mn,Zr and max. soly. of Mn, Zr in °Y was detd. from !
as cast alloys to be 1.8 at.% Mn and 2.4 at.% Zr. Based on this exptl.
findings and the literature data relevant to the binary systems a ther-!

C A.1997, 2L p 15




modn. calen. of the ternary system was attempted, requesting a signifi- |
cantly higher heat of formation of Mn,Zr than previously reported. A'
nearly pseudobinary section was exptl. established for the join Y=Mn;,-
Zr with a max. eutectic at 1072 + 10° at 57 at.% Y (calcd. at 1064° and
58% Y). Three ternary eutectics were defined: L += Mn,Zr + Mn,Y +
Mn,;3Yg at 1090 % 10° at a compn. of Mn;5Y23Zr; (caled. at 1087° and at
Mn;,Y052r,),.L == (°Y) + Mn,Y + Mn,Zr at 870 + 10° at a compn. of
MnyoYs72Zrs (caled. at 883° and at MnjgYesZry) and L == (°Y) + (6Zr) +!
Mn,Zr at 1054 , 10° at a compn. of MnygY;5Zrsg (caled. at MngY21Zrss

and at 1992°).
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F: 2r02-Y203-MnO ;
P: 1 !
132:27257 Phase equilibria in 2Zr02-Y203-MnOt |
ternary system at 1673 K. Kawashima, Tsuyoshi ‘
Fundamental Research Laboratory, Tokyo Gasj

Co., Ltd. Tokyo 105-0023, Japan Mater. |
Trans., JIM, 40(9), 967-971 (English) 1999 l
The phase equil. in the zirconia-rich part |

of the  2r02-Y203-MnOt  ternary  system  wer |
investigated at 1673 K in air by high temp. X-ray |
diffraction. The three phases, the tetragonal ZrO2 |
phase, the fluorite-type cubic Zr02 phase and Mn304 1
phase, were detected without any compd. The phase |
boundaries were intensively examd. using the :
relation between the lattice parameter and c TheJ

C.RR000,/32



soly. of MnOt increases with increasing Y203 concn.
In the Zr02-MnOt system, 5.4 mol. % MnOt is sol.
in 2r02, while in the 2r02-Y203-MnOt tern system,
10.3 mol. % MnOt dissolves into 2Zr02 + 6 mol. %
Y203. For the sy 2r02 + 3 mol.% Y203 with
dissolved MnOt, the two phases of the tetragonal
solid soln. and the fluorite-type cubic 2r02 solid
soln. were transformed single phase of the
fluorite-type cubic solid soln. as the MnOt concn.
increased. For the 2r02 with dissolved MnoOt,
however, the single phase o tetragonal solid soln.
did not transform even though MnOt dissolved to it
Y203 system are discussed in ref. to the cationic
radius of the Mn ions.
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F: ZrO2-Y203
P:1
134:318042 Development and application of very high temperature mass
spectrometry. Vapor pressure determinations over liquid refractories.
Hastie, J. W.; Bonnell, D. W.; Schenck, P. K.  National Institute of Standards
and Technology (NIST), Gaithersburg, MD, USA. Pure Appl. Chem. (2000),
72(11), 2111-2126. in English.

" Existing thermodn. and vaporization data for liq. refractories are based
either.on ests. or on data extrapolated from studies on the solids obtained at much

lower temps. Previously, pulsed laser heating, coupled with time-dependent mass |
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spectrometry of the free-expansion vapor plume, can be used for semi-quant. !
measurements of vaporization thermochem. The present work extends this |
approach with the development of (a) more direct, and more accurate, methods .
for detg. the system temp. and pressure; (b) improved exptl. and theor. detns. of -
key parameters such as ionization cross sections; and (c) improved

characterization of the gas dynamic expansion and thermal equilibration ,
processes. Example material systems considered include C, SiC, Al203, ZrO2-

7%Y203, and Y203 at temps. and total pressures typically at 3000-5000 K and |
0.01 to 10 bar, resp. (1 bar = 105 Nm-2). :
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135: 168363h Low—temperature heat capacity and defect struc- '

ture of yttria stabilized zirconia. Tojo, Takeo: Kawaji, Hitoshi;
Atake, Tooru (Mater. Struct. Lab., Tokyo Inst. Technol., Yokohama,
Japan 226-8503). Nippon Kessho Gakkaishi 2001, 43(3), 257-263
(Japan), Nippon Kessho Gakkai. A review with 30 refs. The excess

heat capacity of Y,05—stabilized ZrO, (YSZ) at low temp. is discussed
based on adiabatic calorimetry. The vibrational property and defect
structure of YSZ are also detailed with the result of mol. dynamics simula-

tion. . i P =



135: 278746k Specific features in thermal expansion of RFe,,Ti P07
single crystals. Zubepko, V., V.; Tereshina, . S.; Telegina, I. W3 'Ipr 1 7 WU/
eshina, E. A; Luchev, D. O.; Pankratov, N. Yu. (Moscow State i
University, Moscow, Russia’ 119899). Phys. Solid State 2001 43(7),
1273-1277 (Eng),” MAIK Nauka/Interperiodica Publishing. al ;
jexpansion and its anomalies in the vicinity of spin—reorientatiom phase
transitions in single crystals of RFe,Ti (R = Y, Tb, Dy, Ho, mnd Er)
compds. were investigated by the tensometric technique at 77—400 K.
The temp. dependences of the thermal expansion coeff. a(T) are olbtained.
It is found that the YFe;;Ti and HoFe,,Ti uniaxial magneti¢ materials |
exhibit pronounced anomalies in the a coeff. at T = 200 and 290 K. For °
the TbFe,,Ti single crystal, the a coefT. is close to zero in the viiinity of
the spin—reorientation phase transition (at T = 325 K). For the DyFe,,-" |
Ti single crystal, which is characterized by two spin—reorientatiom phase '
transitions (at T = 120 and 250 K), no features in the a(T) dependence.
are revealed in the region of the low—temp. spin—reorientatiom phase .
transition. In the ErFe,,Ti single crystal, the specific feature of tthermal
expansion is obsd. at T = 220 K ’
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