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ﬁ 66796k Chromium-gallium binary system. Bornand, J. D.; .
‘eschotte, P. (Fac. Sci., Univ. Lausanne, Lausanne, Switz.).:
0‘(,&4 J. Less-Common Melals 1972, 29(1), 81-91 (Fr). The phase!

diagram Cr-Ga was studied for 60 different alloys by thermal;

* analysis, ‘x-ray diffraction, metallog., and electron microprobe,§

" dilatometry, and microhardness measurements, using‘carefullyl

T { annealed specimens. Four intermetallic compds. exist in the!

b4 Tm ! system: Cr;Ga (23 at. o Ga) with a polymorphic transformation

/ » at 1100°,Tpat 1620°; CrGa (50 at. % Ga), a high-temp. .
\—l—‘ o

—~———

' gompd. stable Between 760 and 880% Cr,Gas (54.0 o1, % Ga)ym. |
7757 finally, CrGay (77 at. % Ga) . To0a o <
melt incongruentlyand are stoichiometric withi
~ - =0.1at.. 9. Th soly. of Ga in solid Cr slowly increases with |
. temp. between 12 at. % (600°) and 16 at.. % Ga at the m.p. of
—CriGa. Them.p. of Ga is lowerei 0.25° in the presence of Cr.

Q. 1972 _73’, 70

1 an accuracy of




Gafls =Cho () 759,

| E514. Pacnap nepecolieHHoro pacroopa xpoma B MO- :
. HOKpHcTanauyeckom apcennpe raaausi. Topenuk C. C, |
‘“Muponenxo B. A, YxpanucxuniilO, M. «daekrpon. :
¢ rexunka. Hayu.-texu. c6. Martepnaawi», 1972, pum. 1, !
 119—120 ; it 5 : .

. i, MeronoM pentrenonckoit Tonmorpaui  H3yueH  Xapaxrep |
— . mukposuigeneniit B GaAs, aernposantiom Cr, nocie Tepmiy. |
D .o0paGoTki npi T-pe 900—1150%C. Iloxasano, uto pacnaxn :
nepecwiennoro teepaoro pacrsopa Cr B GaAs mpusoaur x

1l
i 1
[Co2 .o6pa3oBanHio Korep. MHKpOBbIAe/cHiii BTopoii ¢aagu. Oues b
Sl ‘nen ko3d. andoysun Cr B GaAs : D=10-7 cm?/cexk. o
:—{u.ﬁ; R : ®. Xawnmop —————
i e SR T .

~P——~W -13-1 ,._' '
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.. 86:9301g Study of intermetallic compounds in the chro=:
" mium-gallium system. Yarovoi, A. F.; Burylev, B. P;
’ Sryvalin, I. T. (Krasnodar. Politekh. Inst., Krasnodar,” USSR).
ﬂ/ Tezisy Dokl. - Vses. Konf. Kristallokhim. Intermet. Soedin.,
ond 1974, 152 (Russ). Edited by Rykhal, R. M. L'vov. Gos.
) Univ.: Lvov, USSR. Thermodn. properties, m.ps., and temp.
[ -range of stability of intermetallic compds. CrGay, CraGas, CrGa,
/.‘0 and CriGa formed in the Cr-Ga system were detd. from the
J concn. dependence of the electromotive force of the galvanic cells

N (,—,)(\\')Crll\'(!l—l ACle CrCI»l(,‘.r,(‘-m_.(\V)l_-i-_L___.A._Bekarkova

oa 97 PEns -
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F.; Danil
(USSR).

in, V. N.; Sryvalin,

Elektrokhim. Rasp!avy 1974,

146007x Thermodynamic properties of the gallium-chromium |
system. Yarovoi, A.
Burylev, B. P.
(Russ). Edited by Batolin, N. A.

1. Tg*
183-7

"Nauka": Moscow, USSR. -

The emf. of 19 Ga-Cr alloys contg. 2-80 at.% Cr [7440-47-3]

’ 1l was detd. at >900°C and a diagram of the cell potential -

u
were used for building a phase (I’l
\Vl\if:_h_!(_iijg;t_ﬂ_rﬂ_@iffers from published data.

| The free energies, partial free energies, and activity coeffs. were -
caled. for systems in solid or in s

ercooled-liq. state. The data

agram of the Cr-Ga s

11l "-/_j__/ / ’ dependence on the compn. was constructed for 900 and 1027°K. .

ystem _

-

|
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88: 159308v Chromium-gallium-boron and manganese-=

gallium-boron ternary systems. Chaban, N. F. (USSR).
a - —5 Vestn. L'vov. Un-ta. Ser. Khim. 1977, (19), 57-9 (Russ). From |
« Ref. Zh., Khim. 1978, Abstr. No. 38796. Title only translated.
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10 6795. - TepMoOpMHAMHYECKHE cooiicTba  COEANHENHI
/ xpoma ¢ radmem, IonuapyK JI. B, JlykaweH-
c/l »(4‘254 ko I. M. «1ss. AH CCCP. Mer.», 1981, Ne 1, 66—68
C / TepMoiHaMHyecKie CB-Ba “cnnapoe  Cr—Ga  H3YYEHB

HHY. BJeMclTOB THMA (—)Cr/Cr*+ B pacnnare 0,3%

CrCl;+LiCl, KClI, NaCl/CrzCa;—x (+) B uuteppaie 450—

680°. CniaBnl FOTOBHJHCh M3 99,9% Cr .m Ga mapxi

)’} d/ / JIT—00 B 37eKTPOAYroBoil meuil B Ar. Ucnoab3oBaHH TO-
flé//. « 04 yononponst 13 W—Re cnnasa, K-phlil HE B3aiMo/eiicTBYET

¢ pacnnapoM. Cnuanil 0XapaKTepH30BaHbl METOIOM XHM.

i (a3oBoro -ananusa, [MoTeniiaa00npees oM P-1Hs-

. . MH SIBJISLIHCD Cr+3,35 Ga (xuak.) =CrGagas CrGasss+
4 6[/ 4 "{;/ o9ty =2792 GrGays CrGai+3,02 Cr=1.2 GaCraes.
TepMoAMuaMuy, PacueTsl nponefelbl Ha CTEXHOMETpHY. CO-

. cTaBel COERMHenNHil CrGaszas, CrsGag 1 GaCra s Hanee -
850, K,_xkaa/r-at), —AH_(o0p., -

_wmeuq"ﬂ,v:é_@ﬂ_(qu,-,

. FGIN 7D @

MeTOMOM (3. A. C. C HCMONb30BAHHEM KOHIleHTpall. rajbBa-

7



kkaajr-at) u —AS (o0p., kaa/r-ar-K): «CrGap . 054k
+0,014; 2,85+0,16; 2,71+0,21. «CrsGag»  0,7680,33;
1,85+-0,22; 1,28+0,27; «GaCra» 0,,787+0,020; 1,10%0,33;
0,3740,35 (cTrana. cocrtosiHue TB. Cr u xuuk. Ga). Io-
Jyyeiiile JlaHHble B uuou~--comacymrc1.....c...Ag_(p_@p.) {
cnnasop_CrGay, CroGas u GaCrs, moJyuenHbiMil POBbLIM
¢ coTp., HO Kﬁ H iéioﬁp.[ SAMeTIO pasnnualoTcs. YKasa-
HO Ha HeoGXOAMMOCTh TNepecMoTpa pe3ysbTaToB npexiteit

paborst asropos 1979 r. mo. BBICUIAM rajanjaaM xpoma.
JI. A. PesunukHii
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W/ 94: 123497q Thermedynamic properties of chromium—g'alliu'm
compounds. Goncharuk, L. V.; -Lukashenko, G. M. - (Kiev,
Z 7 ' USSR). Jzv. Akad. Nauk SSSR, Met. 1981, (1), G6-8 - (Russ), -

2 The thermodn. of formation properties of Cr-Ga intel:hxetnllic_
compds. were detd. from emf. measurements of a galvanic cel} at
. 450-60, e Tt B}

< sz s ——— el
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/953

7/ 3 B3144.  Ilpespauenne nopsiioKk—0Oecnopsiiok B Je-
dextnoit wnunean Gay,3CrySs. Transition ordre—desordre:
dans le spinelle deficitaire Gay,33CrsSg. Yaich Houria
Ben, Jegaden Jean-Claude, Potel Michel,
Sergent Marcel, Huguet Pierre, Alquier
Georges. «Mater. Res. Bull»>, 1983, 18, Ne 7, 853—
860 (¢p.; pes. aHrm1L)

[Toxasano, uto cocaunenie THNa wnnnean _Gay,33CrySy.
MozKeT GHITb NMOJyYeHO B ABYX Pa3JIHYHBIX MOAHQHKALAsX.
B umnskor-puoit a-dase Ga YETKO 3aHHMAaeT TETPasApHY.
MecTa, TOTAA KaK BHICOKOT-pHas f-tdasa siBasiercs Heyno-
psitoucnnoii. CTPYKTypHOE HCCJIEAOBAHHE MOHOKPHCTAJIOB
110Ka3aJ10, YTO MCIKAY STHMH JBYMS MpPCACAbIBIMH COCTOS-
HHSIMH HMeCTCS HeMpepLIBHLIT Nnepexoa mopspoxk—Gecnops-
JIOK, 3aBHCSILHIT OT T-pHl CHHTE3a. T-pHLIe 3aBHCHMOCTH
MArHHTHBIX CB-B 3THX ¢)a3 HCCJCHOBAHL CTATHY, W JHHA-:

... A E. Bozsnau

NS




/é/éz{ > - 10 E297. Bausuue nepexopa Hecopasmepéicopas-
1 meprasg BCIl na TennoBoe pacliHpeHHEe H MOAYJbL BCecTo-
PoHHEro cxaTusi pasbasaenxoro (cmnasa) Cr— 1,0 art.9

Ga. Effect of the incommensurate—commensurate SDW

transition on the thermal expansion and bulk modulus

of dilute Cr—1,0 at.% Ga. Alberts H. L, Lou-

rens J. A. J. «J. Phys. F:.Metal Phys.», 1985, 15, Ne 3,

L49—L52 (anura.) : :

HMccnenopanel TemnepaTypHele 3aBHCHMOCTH Ko3d. Ten-

JIOBOTO pacIIHPeHHss H MOAYJS BCECTOPDOHHErO  CXKaTHs

cinasa Cr—1,0 at.9% Ga. OGHapy:KeHH fABe aHOMAaJHH

,//Z,Z/Zalﬁﬁ)(?(f (MakcHMYM H MHHHMYM) Ha KDHBOM 3aBHCHMOCTH K03,

pacunipernst ot T-pel. ToukH neperu6a yka3aHHOIi KpHBOIf

9.2 Yy 7 OJNH3KH K TeMmrnepaTypam (a3oBLIX Nepexojo3 Hecopasmep-
41&(/&¢Q¢/MMK[L ,nax—-copasmepgaﬂygonug ChHHOBOIY l;momocm (lgCH) p“
/ copasmepnas BCII-napamart. coctosiHiie, onpejefesHbM H3
JIaHHBIX 1O 3jieKTpoconpoTiBaeniio. Kpupas Temneparyp-

-HOil 33aBHCHMOCTH MOJYJIO BCECTOPOHHETNO CXKATHSI HMeer

IUHPOKHIT MHHHMYM H nepersGbl BOJIH3H TOYEK MAarCHHTHBIX

-()a30BLLX MepeXONOB. AHAMOTHUHLIE H3MEPEHHS AAS CIIaBa

Cr— 5 at.% Ga x oGHapy:KeHHIO aHOMAajHii He NpHBe,

¢ /985/'—/—5’ N]O -~ .. 1L C Komrpateiko
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) 7B52009. Kpucrannoxummuyeckue cofictBa _Gay/CryS
H TBEPABIX pacgnopon Ha ero ocHoBe. TiHTOB ﬁ B.,
Kecnep §I. A., Topaees M. B., Crymuuxkos B. A. «MUss.
AH CCCP. Hecopran. wMarep.», 1987, 23, Ne ll,
1799—1803 .
HccnenoBann kpuctannoxuM. ocoGennocti Gag/sCreSy u
TB. p-poB Ha ero ocHoBe. [IoKasaHo, YTo ¢ H3MeHeHHeM
& /}?, /‘W Q COCTaBa B HHX OCYIIECTBJSICTCSl MEPEXOX OT' YNOPSAOueH-
HOIl 1O TETPasApHy. MO3HUHSIM CTPYKTYPH C CHMMETpHeit
/Ly W F-43m x cgrpyxgype HOpDMaJIbHOH IIMHHEeNH Fd3m, P
50 s B U3 pesiome

X*/ﬁ/%)/_/f/"’? .
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) 752034, " GaCrgS4 — HoBOE COeAHHEeHHe CO cMemaHHoR
BANIEHTHOCTBIO M CTPYKTypoii THna wmunean. GaCraSq—
cine neue Gemischivalente verbindung mit Spinellstruk-
tur / Haeuseler H., Kwarteng-Acheampong W. /[ Mater.|
Res. Bull— 1988.— 23, Ne 11.— C. 1635—1640.—
Hem.; pes. aura. A : .
. OcywecTBaensl  cHHTe3  (B3aHMOMENCTBHCM . MPOCTHX
cyabdugos npn T1-pax po 1150°C), peutrenorpaduy. (me-
Tox mopomka n MK-cnekrpockonuy. mccaenopaunit ¢as cu-
crembl xGaS—(1—x)CrS;.  Tlomyyeno HoBoe coelHHeHHe
GaCroS, (I), mas K-poro ompejeseHa CTPyKTypa C pac-

G — -
Tipeacienniem Cr mo okrtadipHy. n Ga mo TeTpasApHY. mo-

aoxenusiy CT wnuuenn. - [Tapamerp kyOuu. pewerkn [
a 993,6 nM, ¢. rp. Fd3m. ®asu’ co’ CT mnuHean ycTofun-
Bu npu 0,3<x<0,6. ITapamerp peuleTkH JHHEHHO YBeJH-
unpaercsi ¢ pocrom x. M3yuenne TB. p-poB I u Gag/;CroSy
(1), ans k-poro xapakTepen CT WIMHHeNH C yNOpPsAAOYeH-
HBIM pacnpefe/iehiics aToMOB _Ga no TerpasdapHY. NOJOKe-



’

Huam u ¢ rp.- F43m moxasano, ‘uTo KpHCTaJJbl GaxCraSs
co CT Il peaansyloTcsi AJs COCTaBoOB C 2/3<x<5/6 nuxe
1000° C. TIpn Gosee BHICOKHX T-Pax HMCET MeCTO pasyno-
psnodete atomoB Ga no TETpPasApHY. MONOKEHHAM C 06-
Pa30BaHHEM BHICOKOT-PHEIX (ha3 cO CTPYKTYpOil I._Ananus
cnektpos MK noaTsepausa H3MeHeHHe ¢. TP. F43m na
_Fd3m npu stoM (a3oBOM mepexofe. YcTaHOBJEH Meracra-
GuJBHBI xapaKTep coefMHenns I, K-poe mosydaeTcs JHIIb
npu Guictpoit 3akanke ot T-put 1150° C. TlpuBeAentl 3Hate-
uns I, d(hkl) perurenorpaMMul mopowka - L

S B R e s L C. B. CoboaeBa

/u‘}:\‘
*HHIT)
R
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/) 14B2032. ~ Kpucrananueckas crpykrypa, UK- u KP-
)cnexrpu GaCrSe;. Kristallstruktur sowie” FIR- und Ra-’
manspekiren vom ~GaCrSe; / Lutz H. D., Engelen B.,
.Fischer M., Jung M. // Z. anorg. und allg. Chem.— 1988.
— 566, Ne 11.— C. 55—61.— Hewm.; pes. aura,
OcyiecTBieHbl CHHTE3 . (B3aHMOACHCTBHEM MNPOCTHIX Cce-
JeHHnoB B Bakyyme npu T-pe 1073 K ¢ BupamuBaniem
KPHCTAJIJIOB METOAOM ' ra3oTpaHcnopTHoii . p-uuu), PCTA
(R 1,6% aas 949 orpaxecHHII) H CNEKTPOCKOMHY. (CleKT-
pat UK n KP) uccaenosauns kpucraanos GaCrSe;. [Ma-
‘pameTpul  pomGnu.’ . pewetkn: @ 1011,82, b 37345,
¢ 1239,2 nm, p (Buu.) 5,087, Z 4, ¢. rp. Pnma. Oxraszg-
pe CrSes (Cr—Se 255,20—260,07) coeauusiiotres peGpamu
B napul. K npoTHBONOJOXKHEIM peGpaM OKTa3ApoB npH-
coeauusiorest pebpamu terpasapu GaSey (Ga—Se 238,26—
240,26), Onaropapsi uemy oGpasyloTcsi LENOYKH COCTaBa
(GaSe,) (CrSeg)2(GaSey), BHTAHYTHC B _HaNmpaBJICHHAX

X198, v/Y



[101] u -[101]. Mexay coGoil ucnoukn cpa3aHbl BeplLIHHA-
MH TCTPasApoB H OKTasApoB B 3-MepHblil Kapkac, MpoiH-.
3aHHBII BAOMb OCH b KaHaJaMH, B K-pHX HMeKTCS NMycTo-
Te B BuAc TpuroH. npu3M. C TOYKH 3peHHd HafienHoil
CTPYKTYPH JaHa HHTCPNPCTALHS CNEKTPOB UK u KP.
B cucreme GarSe;—CroSe; BHsIBJIEHO TaKxe CyLeCTBOBad-
nue MmoHoka, ¢asm Gap,3CrozSe; m rexcaro. a3t Cr-
_GajSes co CT FeGaS,. - o C. B. .CoGo.icBa

~Tag
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127: 351703k Condensed phase equilibria in the Cr-Ga-N sys-
tem. Mohney, S. E.; MacMahon, D. J.; Whitmire, K. A. (Department
of Materials Science and Engineering, The Pennsylvania State University,
University Park, PA 16802 USA). Mater. Sci. Eng., B 1997, B49(2),
152—-154 (Eng), Elsevier. An isothermal section of the Cr—~Ga—N phase °

‘Hiagram at 800°C has been exptl. detd. in order to better understand the
lp l [l/ metallurgy of Cr—contg. elec. contacts to the wide band gap semiconduc-
7 [y 9[ ‘/ tor GaN. The cubic phase CrN with the NaCl structure and liq. Ga are

I the only condensed phases in thermodn. equil. with GaN at this temp.

Two chromium gallides (Cr;Ga, CrGa), another chromium nitride (Cr,N),
and two ternary phases (CryGaN, Cr,GaN) were also obsd. in this study.

C.A. 1997, B, N5
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F: Cr3Ga

Ps 1

131:248933 Standard enthalpies of formation of

some 3d transition metal gallides by high

temperature direct synthesis calorimetry.
Meschel, S. V. Kleppa, 0. J.. James Franck

Institute, The University of Chicago Chicago, IL

60637, USA J. Alloys Compd., 290(1-2), 150-156

(English) 1999 The std. enthalpies of formation of
some 3d transition metal gallides hav been measured
by high temp. direct synthesis calorimetry at

1373.f—.2 K,»fqllgv}ng Ff?u}§§,i§ kq/mq}ﬂqf_ggows

7999



are reported: Sc5Ga3 (-59.4.+-.2.0); (-39.0.+-
.1.4); v2Ga5 (-16.6.+-.1.7); Cr3Ga (-11.8.+-.1.8);
FeGa3 (-24.8. .2.1); CoGa3 (-29.4.+-.2.2) and NiGa

(-44.9.+-.1.9). The results are com with some
earlier values obtained by soln. calorimetry or
derived from EM measurements. They are also

compared with predicted values from the semi |
empirical model of de Boer et al. and with -
available enthalpies of format 3d transition metal
aluminides and germanides.



F: Cr-Ga-N 7

P: 1 /jfﬁ

132:96431 Thermodynamic calculation of the binary
systems M-Ga and investigation of ternary M-Ga-N phase
equilibria (M = Ni, Co, Pd, Cr). Gr J.; Wenzel, R.;
Fischer, G. G.; Schmid-Fetzer, R. Institute of
Metallurgy Technical University of Clausthal Clausthal-
Zellerfeld D-38678, Germany J. Phase Equilib., 20(6),
615-625 (English) 1999 A thermodn. modeling of the
binary systems Ni-Ga, Co-Ga, Pd-Ga, and Cr-Ga has been
performed by using the CALPHAD method. This modeling is
focused simplified description of the solid-state equil.
From published data on nitrogen systems, isothermal
sections of the ternary M-Ga-N systems have calcd. by
extrapolation. Ternary specimens were prepd. from M and
GaN po in various ratios, pressed into pellets, and
annealed at 500-700.degree. .ltoreq.162 h. Phase
analyses were carried out by x-ray diffraction, and
results compared to the calcd. ternary phase equil. and

C. 4. oo, 3%



indicate that M a are not in equil. in any of these
systems. The M-GaN reactions are slugg In the
ternary Ni-, Co-, and Pd-Ga-N systems, no ternary
compds. were obs solid reaction products are
essentially the metal-rich binary intermetall
(Ni3Ga, CoGa, Pd2Ga). Thermodn. calcns. show that,
at elevated local pre the reaction slows down.

Pressure buildup occurred inside the tightly pr
pellet, since only small amts. of nitrogen gas
escaped from the pellet. Cr-Ga-N system, two
ternary compds. exist along the Cr-GaN section.

Ther the reaction of GaN with Cr to form the
ternary phases could occur withou liberation. Even
this reaction is sluggish and was not completed in
the specimens investigated.
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F: Cr-Ga

P: 1

132:96431 Thermodynamic calculation of the binary
systems M-Ga and investigation of ternary M-Ga-N phase
equilibria (M = Ni, Co, Pd, Cr). Gr J.; Wenzel, R.;
Fischer, G. G.; Schmid-Fetzer, R. Institute of

Metallurgy Technical University of Clausthal Clausthal-
Zellerfeld D-38678, Germany J. Phase Equilib., 20(6),
615-625 (English) 1999 A thermodn. modeling of the
binary systems Ni-Ga, Co-Ga, Pd-Ga, and Cr-Ga has been
performed by using the CALPHAD method. This modeling is
focused simplified description of the solid-state equil.
From published data on nitrogen systems, isothermal
sections of the ternary M-Ga-N systems have calcd. by

C-R2ovp, 22



extrapolation. Ternary specimens were prepd. from M and
GaN po in various ratios, pressed into pellets, and
annealed at 500-700.degree. .ltoreq.162 h. Phase
analyses were carried ‘out by x-ray diffraction, and
results compared to the calcd. ternary phase equil. and
indicate that M a are not in equil. in any of these
systems. The M-GaN reactions are slugg In the ternary
Ni-, Co-, and Pd-Ga-N systems, no.ternary compds. were
obs solid reaction products are essentially the metal-
rich binary intermetall (Ni3Ga, CoGa, Pd2Ga). Thermodn.
calens. - show that, at elevated local pre the reaction
slows down. Pressure buildup occurred inside the
tightly pr pellet, since only small amts. of nitrogen
gas escaped from the pellet. Cr-Ga-N system, two ternary
compds. exist along the Cr-GaN section. Ther the
reaction of GaN with Cr to form the ternary phases could
occur withou liberation. Even this reaction is sluggish
and was not completed in the specimens investigated.




