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TNPEIUCJIIOBHE

Hccneposanne, pa3paboTKa ¥ NPAKTAYECKOE UCIONb30BAHHE META/LTA-
YEeCKHX MATEPHAJIOB B 3HAUMTE/IbHOM CTEHEHU 0A3MPYIOTCA HA 3HAHMHU
COOTBETCTBYIOUMX AMATPAMM COCTOSIHMS, KOTOPHIE XapaKTepusylT (usu-
KO-XHMHYECKOE B3aMMONEHUCTRBUE OTAEIbHBIX METALIOB MEXAY co00i, a
TaKXe ¢ HeMeTanaaMu. V3yueHue quarpaMM COCTOSIHMS META/LTHUECKHMX
cucreM Hauanoch eme B XIX B. M mpogoxaercd mo Hacrosmee Bpems.
Bospmoii 06beM pa3po3HEHHBIX MyGIUKALMIA 10 AUATPAMMAM COCTOSTHUS
nenaeT HeoOXOMMMBIM Ui IPAKTHYECKOTO HCHONb30BAHMA CBENCHUE
PE3YIbTATOB M3y4YEHHMs BCEX CHCTEM B COpaBoyHuK. [logoGHoro popa
COPAaBOYHMK C KDUTHUYECKMM pACCMOTPEHMEM MMEIOIIUXCH AMarpaMm
COCTOAHUA JBOMHBIX CHCTEM Obut coctasieH M. Xaucensm B 1936 1. u
NEPEBECH Ha PYCCKuMil 93bIK ¥ u3naH B 1941 r. (Xancen M. CtpykTyps
OGuBapHEX CrUiaBos). CIpaBOYHMK TOMYYrJI BCeoOmee NpU3HAHME M CTa
OHMM M3 OCHOBHHIX CIIPABOYHBIX PYKOBOZACTB B PafoTe META/IOBENOB U
METaLTy ProB.

B 1958 r. BHILUIO BTOpOE M3JAHME ITOTO CIPABOYHUKA, HANMMCAHHOE
M. Xancennim coBmecTHO ¢ K. Anaepko. DakTHueCKH 3TO ObUI HOBBIMA
CIPABOYHUK, OCKOJIBKY GOJIBIIAS YACTh €r0 OCHOBBIBAJIACH HA 3HAYUTEITb-
HOM 0ObeMe HOBBIX MCCJIENOBAHUI, BHIIOJHEHHBIX 33 Gosee uem 20 yer
CO BpeMeHH MOSBJIeHMS NepBoro usamanusa. OH mepeBeaeH Ha DPYCCKMH
a3bK B 1962 r. Heckosbko mo3xe B CBSI3M C IPOAO/DKAONIMMUCH HCCIIEA0-
BAHUIMH )IBOI‘;[HI:IX AMArpaMM BBRIILUIH IBEC JONOTHUTECIbHBIE nyﬁﬂuxaunu
K cnpaBounuky M. Xancena, K. Asmepko, cocrasiaesnnie P.I1. DnimoroM
(1965 r.) u @.A. lllankom (1969 r.). 3T nyOGamMkKamuu OXBATHIBAJIH
MCCIIE0BAaHKs, BHIIOJHEHHbIE NpubusuTensHo 10 1969 . ¥ He Bowen-
mue B cnpaBouHuK M. Xancena, K. Angepko.

Co BpeMeHU M3TaHMs BTOPO# NONOJHMTENbHOM MyOIMKaLuK K Copa-
BournKy M. Xancena, K. Augepko omyGmikosaro Gosee 2000 pasmaussix
paBoT Ho MBOMHBIM AUarpaMMaM COCTOSHHS. B oTux paborax Gblam
MCCIEN0BAHBI PAHEE HE M3YuaBLIMECH ABOMHBIE AMATPAMMBI COCTOSHHS,
YTOUHEHB MHOIue H3 U3YyUaBIIUXCA CHUCTEM, BHECCHB CYmMECCTBEHHBIC
HOIOJIHEHUS B MX CTPOEHME. ITH 00CTOATC/IBCTEA MOCTYKWIH DPHYMHOM
COCTaBJICHMS HACTOSIMIETO CIPABOYHUKA.

Pa6ora Han cnpaBouHMKOM ObuIa Hayara no mHuuuaTuse MHcTHTYyTa
Metautyprud uM. A.A. BaitkoBa PAH c¢ mpuBieyeHueM MockoBckoro




ITpeducnosue

TOCYAapCTBEHHONO YHUBEPCHTETa, JIbBOBCKOTO IOCYAaPCTBEHHOTO YHMBED-
curera u Uucturyra npobnem Marepuanosenenns AH Yxpaunsl,

[Ipy HANMMCAHMK CIPABOYHUKA CTABMJIACH LEIb OXBATUTH KAK MOXHO
Gosiee TMONHO MMEKIMHUECS B JMTEPATYPE MCCIACAOBAHHMS TIO JBOMHEIM
AMArpaMMaM COCTOSHHMS METATMYECKMX CHCTEM, C KOTOPHIMH MOIyT
VMETDb N0 CHELWANUCTE B 0G/IACTH MeTauIoBeNeHns U Metautyprim. K
9THUM CHCTEMAM OTHOCSATCS ABOUHEIE CHCTEMEL, B KOTOPHIX 00a W/IN OfHH
SJIEMEHT SIBJIKIOTC MeTaiaMu. B To xe Bpems Gbuto mpuaHaHo meseco-
00pasHBIM BK/TIOYHMTb B CIPABOYHMK M HEKOTODHIE JBOMHEIE CHCTEMH!, B
KOTOpbix 00a djIeMEHTa HE SABJAIOTCS MeTannamu. Lisg Toro urodsi
MaTepraIsl, NPEACTABIEHHBIE B CIIPABOYHUKE, GbLIM OCTATOYHO MOJHEI-
MM, IOpH €10 COCTABJICHUM MCIONb30BAINCH CBEICHMS, IPUBCACHHHE B
cnpasourmkax M. Xaucena, K. AHnepko, B HONONHMTENBHBIX My6aMKALH-
ax P.II. Onnmora m @.A. Hlanka, a rakxe B cnpasousnmke A.E. Bona
”CTpOEHHE ¥ CBOMCTBA MBOWHBIX METAJUIAYECKHMX CHCTeM” M BBHIITYCKax
Bronnerens auarpaMm cOCTOSHUS CIIABOB, MafaBaemuix B CHIA u Wnpum
(Bulletin of Alloy Phase Diagrams. American Socicty for Metals (c
1991 r. Journal of Phase Eguilibria) u Journal of Alloy Phase Diagrams,
Indian Institute of Metals), B XoTopbix GbLIA OpERCTABIEHA YACTb TUAT-
PaMM COCTOSIHHMSL.

B 10 Bpems, korna MaTepuanm CpaBOYHWKA GHUTM B OCHOBHOM CcOGpa-
HBI, BBHIIIEJ CIIPABOVHMK IO ABOMHBIM AMArpAMMAaM COCTOSTHHSI METAJLIH-
UECKMX cHCTeM Nox pemakuued T. Maccassckoro. Marepuans storo
CIPABOYHMKA TAKXE YUTEHH NPH OLCHKE U OLMCAHUM THUATPAMM COCTOSI-
HUL.

Towck opurkHaNbHBIX CTaTeil, OMyGIMKOBAHHEIX O JBOWHBIM IHAr-
PaMMaM COCTOSIHUSL, [UISl BKJTIOUEHUS B CIIPABOYHMK MPOBOJMJICS C UCIIONb~
30BAHMEM CBENCHUH E€XETONHBHIX BHIIYCKOB ~JlMarpaMMBI COCTOSHHS
METaTMYECKUX cucTeM”, u3masaemeix BUHUTU u pedeparusmbix
XypHanoB "Merantyprua”. Ommcanve CUCTEMBI, KaK HPABHIO, BKIIOYAIO
B cebs ceeneHust 06 00meM xapakTepe (HM3MKO-XHMHYECKOTO B3aMMONEHi-
CTBHSI JICMEHTOB, COCTAaBE H XapaKTepe oOpasOBAHMSI COENMHEHMI, THIAX
U TEMHEPATYpPax HOHBADMAHTHBIX NPEBPAMIEHMIA, IPOTAKEHHOCTH (hazo-
BBHIX 00JIaCTel HAa MATPAMMAX COCTOSIHHS, KPHCTAUIAUECKOM CTPYKType
¢az. ComocTasieHne pesyTbTATOB MCCACHOBAHMN PAITMUHBIX aBTOPOB
TI03BONISUTO BHOPaTh HAauGo/eEe TOCTOBEPHBIC U3 HUX M OLEHHTb TOYHOCTD
TPUBOZIMMHIX 3HAYCHMIA.

Ilpu onucanum KPHCTALTMYECKHX CTPYKTYp 00pA3yIOMUXCS B CHCTE-
Max COeAMHEeHMi GEUI0 COUTEHO LENecOOOPA3HEIM BO BCEX CAYUasX, IIe
370 GHIO BOSMOXHBIM, YKA3HBATh CHMBON IlupcoHa 1 TIPOCTPAHCTBEHHYIO
Tpymmy (mp. rp.), KaK 9TO IPUHATO B GOBIIMHCTEE NOCTEIHHMX CIIPAaBOU-
HbiX m3nanmid. Cumson [TUpCOHA COCTOMT M3 TpeX uacTeil: nepsas, CTpoy-
Hast GyKBa XapaKTEpU3yeT CHHTOHMIO PEMIeTKH, BTOpad, npormcHast Gyksa

ITpeducnosue

XapaKTepM3yeT pemeTKy mo kiaccnbuxanum Bpass w mocaexyromue
AP — YKCIO ATOMOB B 9/ICMEHTApHOM sueMKe, TAK UTO JAeTCs NOCTa-
TOYHO IOJTHOE KAUECTBEHHOE OMMCAHNE KPUCTA/LINYECKOro THna. Hanpu-
Mep: cP24 o3nauaer KyOuyeckas rpaHELEHTPUPOBAHHAS pemieTKa ¢ 24
aTOMAaMH¥ B SJIEMEHTapHOH sueiike. B npuseneHHON HuXe Tabnmue yxasa-
HBEl BO3MOXHBIE THIIB pemeTOK BpaBy M MX 0GO3HAUEHHE B CHMBOJIE
[Mupcona. Ipu onpenenenmm cuMBona [TMpcOHA WCTIONB30BATM BRIIEYKA-
3aHHy10 MoHorpacduio V. ITnpcona ”Kpucrainoxumus i GusuKa MeTaa-
JIOB ¥ CILIaBOB”, CcpaBoyHHMK T. MaccanbcKoro u apyrde usgaHus.

Ta6auua. THME KPACTALIAYECKMX PEIIETOK B CuMBOax Mnpcona

Cumson Cucrema

al

aP Tpuksmunas (aHOpTHUECKas)

mP Mowuoknunnas

mC MOHOKIMHHAS §a30LEHTpUPOBaHHAS

oP PoMbuueckas

oC Pombuueckas 6asoneHTpHpOBaHHAS

oF PoMbuueckas IpaHeLEHTPUPOBaHHAS

ol PoMGuueckas 0fbeMHO-LEHTpUPOBAHHAS
tP TerparonanbHas

TerparonanbHasi 00bEMHO-LIEHTPHUPOBAHHAS

T'excaroHabHas

t
hP
hR PomBo3aprueckas
cP

Ky6uueckas

cF Kybuueckas rpaHeneHTprupoBaHHas

Ny R YN YIS0 O

cl Ky6uueckas 06beMHO-LEHTpHpOBAHHAS

IMpu omucaHWM KPHCTA/UTAYECKMX CTPYKTYD TAKXE HCIOTb3OBAHBI
caenywmue 0603HaAUEHAS:

OLIX — ofpeMHO-LEHTPUPOBaHHAY KyGuUeckas CTPyKTypa,

I'JK — rpaHeneHTprpoBaHHAsA KyGHUecKas CTPYKTypa,

T'TlY — rekcaroHaabHAs IUIOTHOYIAKOBAHHAA CTPYKTYpa,

OTTIY — peoifHas rexcaroHaJbHAs IUVIOTHOYNAKOBAHHAS CTPYKTYpa.

BEUTO mpM3HaHO TakXe Me1ecoo0pasHbIM yKasaTh HA IMATPAMMAx
COCTOSIHMSL MPUHSITHE B HACTOSIEE Bpemst HAMOOJEE NOCTOBEPHBIE 3HAYE-
HUSL TEMIIEPATYp IUIABJICHMS M TEMIEPATYp NOMMMODGHBIX MpeBpaINEHMH
YUCTHIX META/IOB. 3HAUCHUS 3THX TeMueparyp GBUIM yKa3aHbl mo Bio-
JiereHio $a3oBbx anarpamm criasos [B1]. TemnepaTypa miasnenns As
npungra pasHo# 817 °C npu pasnenmu 3,58 MIla cornacuo [B2]. Wc-
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TONb30BaHuE GOJIEE OCTOBEPHBIX TEMIEPATYD ILIABICHAS ¥ TIOJIUMOp-
GHEIX npeBpamenuit B 60MbIIMHCTEE CIyyaes HECYMIECTBEHHO CKAa3bIBa-
JIOCh Ha BHAC NATPaMM COCTOSHMM, TaK KAaK NONPABKY GHUTM HE3HAUM-
TE/ILHBL ¥ HE BEIXOXHIM 33 IIPEE/Ibl TOUHOCTH ONpPEAeACHHIE TeMIeparyp
HOHBAPHAHTHBIX NPEBPAIIECHUM, YCTAHOBNEHHBIX B UCCAEROBAHMAX. TAK
UTO BHOCUTb KaKHe-THOO KOPPEKTHBH B 3HAUCHHS ITHUX TEMIeparyp,
NPUBOIMMEIE ABTOPAMH OPHIMHATHHKX paboT, He mmeo cmbicia. TeM He
MCHEE B DSIiE CyuaeB, OCOGEHHO KOIMa TEMMepaTyphI HOHBAPUAHTHBIX
HPCBPAMEHHUH, IPUMBIKAIOUMX K YHCTHIM META/IaM, GBUIN GIH3KY K X
TEMICPATypaM IIABJCHMS, OTH HONPABKH BHOCWJIUCH C TEM, UTOGHI
COXPaHHMTb YCTAHOBJIEHHYI0 Da3HUILY B TEMIEPATYPAX HOHBAPMAHTHEIX
TPCBPAMIEHUA ¥ II/1aBJIEHHS YHCTEIX META/LIOB H, COOTBETCTBEHHO, OTIpe-
AEJIEHHBIH THII HOHBAPHAHTHOTO NIPEBPAINEHHS, HanpuMep, BTEKTHYEC-
KM WINM NEPUTCKTUYECKHUA U T.A.

Crenyer ofpatuth BHEUManue Ha psan 0603HAuEHMit, BBEJEHHHX B
TEKCT CIPABOYHHUKA.

OrpanuuenHbIC TBEPABE PACTBOPH HA OCHOBE UHCTEIX KOMIIOHEHTOE,
A/LIOTPONMYECKHX (DOPM UMCTHIX KOMIIOHEHTOB W/IH COEAMHEHMI OBO3HA-
HAlOTCS COOTBETCTBYIOMUMH CHMBOJIAME M 3aKTIONAIOTCH B KDYIIHE
ckoGku, HanpuMep (Mg), (BZr), (Pd,Sm).

Heorpanuuennsie Teepnbie pacTopht MEXAY OBYMS KOMIOHEHTAMHM
0003HAUAOTCA CHMBOIAMHE COOTBETCTBYIOMMUX KOMIOHEHTOB ¥ 3aK/JI0Ya-
10TCA B KPYIJIne ckoOKku, Hanpumep (8Cl, BY), (Ag, Au).

Ecam wuctni koMnonenT wm coenuuenne CYMECTBYET B ABYX MOOM-
ukanmax, To BBICOKOTEMIIEpATypHas Momudukanus oGo3HAUAETCH
cumBosiom B vmu 6yksamu BT: BZr, BPdSm mau Ni;Sn (BT), a uusko-
TeMnepatyphas — CHMBOTOM o Wiu Oykeamu HT: «Zr, «PdSm wm
NizSn (HT).

Ecnu uncrsii koMnonent mwim coenunenne CYmMECTBYET B TPEX MOMH-
(uKanusaX, TO BEHCOKOTEMneEpaTypHas, CPENHETEMIIEPATYPHAS ¥ HU3KO-
TemnepaTypHas MoquuKanuy 0GO3HAUAIOTCs, COOTBETCTBEHHO, rpeuec-
KMy OykBamu y, B, o, HanpuMep ySm, BSm, «Sm mwm Bi,Pt (BT),
Bi,Pt (CT), Bi,Pt (HT). '

Ipu wanoxenun Matepuanos B HacTosmeM CIPABOYHUKE MPH3HAHO
TENeCO00pasHbIM COKPATUTH OGBEM LETUDYEMOik JIATEPATYPHI, BKIIKOYAS
B HETO TOJhKO HCHOIb30BAHHBIE OPUIHHAJIBHEIE CTATDH.

ykasatus MOBTOPSIOMMXCS CCHUIOK HA CIPABOYHHKH, WCTIONb3ye-
MEIX BO MHOTMX ONMCAHMSX AMATPAMM COCTOSIHHS, GHUIH NpPUMEHEHB!
CIEAYIOMME COKPAMEHMS:

X — Xancen M., Augepko K. CTpykTypsl mBoiimbix cruiasos. M.:
Merannyprusnar, 1962, T. 1, 2. 1188 c.
3 — Ommaor P.II. CIpyKTypsl TBOHHEIX CrTaBOB. M.: Merawtyp-

rus, 1970. T. 1. 456 c.; T. 2. 472 .
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m — Iflank ®.A. CTpyXTypHl ABOMHEIX CILIaBOB. M.: Meramryp-
rug, 1973. 760 c.

M — Massalski T.B. Binary Alloy Phase Diagrams. American
Society for Metals. Metals Park. Ohio. 1986. 1987. V. 1, 2.
2224 p.

M2 — Bropoe naganue M.

P — Pearson W.B. A Handbook of Lattice Spacings and Structu-

res of Metals and Alloys. Oxford-London-Edinburgh-New
York-Toronto-Sydney-Paris — Braunschweig. Pergamon
Press. 1967. 1448 p.
V-C — Villars P., Calvert L.D. Pearson’s Handbook of Crystallog-
raphic Data for Intermetallic Phases. Ohio: Metals Park,
1985. V. 1, 2, 3. 3258 p.
V-C2 — Bropoe usnanue V-C.
Bl — Bull. Alloy Phase Diagrams. 1986. V. 7. N 6. P. 601—602.
B2 — Bull. Alloy Phase Diagrams. 1989. V. 10. N 1. P. 11—12.
B mpouecce mOArOTOBKY K M3NAHMIO HACTOSIIErO CHPABOYHHKA ymen
U3 XU3HM O-p TexH. HayK Jpmy M.E., apamomuiica VHMIHATOPOM U
OPraHU3aTOPOM ITOH PaBOTH. ABTOPCKHH KOJUTEKTHB CUMTAET HEOOXOTH-
MBIM OTMETHTH €0 GONBIIYIO POJIb B COCTABJCHHY COPABOYHHUKA.




Ac—Ag. AKTHHUII—CEPEFPO

OKCNEepUMEHTANBHHX AaHHHX IO AMarpaMMe coctosHusg Ac—Ag He
MMeeTCs. ABTOpHL pabors [1] HA OCHOBAHMM TEOPETHYECKHX MpEeACTaBJIe-
HHI O THNAX (PA3OBBIX IMATPAMM HA OCHOBE Ag B 3aBMCHMOCTH OT pacno-
JIOXKEHHUsI NEMEHTa-100aBKY B TlepuomMueckoil cucteme J.M. Menneneesa
TPEACKasHBAIOT OBTEKTHUCCKMI XAapakTep AMarpaMmbl Ac—Ag CO CTOpOHSBI
Ag. IIpeanonoxurensHo dBTEKTUKA ofpasyercs npu 870 °C u copepxur
okoyo 1 % (ar.) Ac. MakcuManbHas pacTBopuMocTh Ac B (Ag) mpuban-
sureapso 0,01 % (ar.). [1].

Jlureparypa

1. T'ynses B.B., Jeopeuxas I.d.// JlMarpaMMb1 COCTOSHIS METAITMYECKUX CHUCTEM:
C6. craTeir. M.: Hayka, 1968. C. 267—273.

E.B. Muicosa
Ac—Au. AKTUHUI—30JI0TO

OKCHEPUMEHTA/IbHAS MArPAMMA COCTOSIHMS CHCTEMEL orcyrcrByer. Ha
OCHOBAHUM IAHHBIX O IOJOXEHHWH DIEMEHTOB B IEPHOAMUYECKON CHCTEME
BBICKA3aHO TIPE/IONOKCHHUC O HAMMUMH B CHCTEME OBTEKTHKH. Pactsopu-
MOCTh AC_ B Au ©npM IBTEKTHUECKOH TEMIEpaType OEHEHA
~107%-1073 % (ar) Ac [1].

Jlureparypa

1. Tynses B.B., Asopeukas I.d.// JlHarpaMMbi COCTOSIHUS METAJLTMHUECKMX CHCTEM:
C6. crateir. M.: Hayka, 1968. C. 267—273.

K.B. ITosaposa
Ac—B. AKTUHU-BOP

Dazosas muarpamma Ac—B npeamonoxurensHo nogoGHA Jauarpamme
cocrosaus La—B [M, 1].

Jluteparypa

1. Spear K.E.// U.S. Dep. Commer. Nat. Stand. Spec. Publ. 1978. N 496/2. P.
744—762.

K.B. Hosaposa

Ac—Be, Ac—Cr 11

Ac—Be. AKTUHUM—BEPUJIJINIA

Cnnasn Be ¢ Ac mOMyuaoT myTeM BOCCTAHOBJICHHS FaJIoreHuaoB Ac
metautnueckuM Be B Bakyyme npm 1000—1350 °C u MOCEAY OIIETO
crnasaenus Ac ¢ Be. JlaHHbIX 0 XapakTepe B3amMOREHCTBHS 5THX 9ie-
MEHTOB HE mMmeertca [1].

JInreparypa
1. Nanmupor MLHM. Crpyktypa M CBOMCTBA CILIZBOB Gepwums: CripaBounuk. M.:
DueproaToMuanar, 1981. 308 c,
JI.B. Moruanosa

Ac—Cr. AKTUHHHA—XPOM

Juarpamma cocrosaus Ac—Cr paccumrasa, ucxons u3 TPEATOIOXECHAS
006 aHANIOIMUHOCTH €€ CTPOEHMS APYIHM AUArpaMMaM COCTOSIHMST aKTHHM-
moB ¢ Cr, TIOCTPOCHHBIM SKCniepuMerTanbHo [1]. Paccumrannas JAuarpam-
Ma npeacraBneHa Ha puc. 1. OHa XapakTepusyercd OSBTEKTHYECKHM
npespamesueM npu 700 °C u mpakTHUECKM OTCYTCTBMEM pacTBOPUMOCTH
KOMIIOHEHTOB APYT B APYTe B TBEPHOM COCTOSIHMM. KoHuenTpanus Ac B
9BTEKTHYECKOH TOUKE COOTBETCTBYeT Npubmusutensuo 70 % (ar.).

Ac,%o (no macce)

010203040 50 60 70 80 90 100
tCTT T T T T
7863°)
o0,
L N
N
1600) A
\i
\\
1400 \\r "
1200 \\
N 10512
N R,
1000
~ r
200! \\ //
800 4 -
A 7 R I I Pt R
| (Cr) ~70 (Ac) —1
00 [ I I
g 2 20 30 409 S0 60 70 g0 30 ro0
cr Ac, % (am.) Ac
Puc. 1. Ac—Cr
Jlureparypa

1. Venkatraman M., Neumann J.P., Peterson D.E.// Bull. Alloy Phase Diagrams.
1985. V. 6. N 5. P. 413—414.
K.B. Hosaposa
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Ac—H, Ac—Mo, Ac—0

Ac—H. AKTUHU—BOJOPO/I

B cucreme Ac—H BoamoxHOo o6pasoanue rappupa AcH, ¢ THK
pewerkoit (a = 0,5670 + 0,0006 um) [3, 1, 2].
Jlureparypa

1. Bon A.E. CTpoenme # CBOCTBA ABOIHBIX METAJTMYECKIX cucrem. M.: ®dusmatrus,
1959. T. 1. 756 c.

2. Farr J.D., Giorgi A.L., Bowman M.D.// J. Inorg. Nuclear Chem. 1961. V. 18.
P. 4247,

K.B. Hosaposa

Ac—Mo. AKTUHUH—-MOJIUBIAEH

OKCHEpUMEHTANbHBIC JaHHEE 1o cucreme Ac—Mo OTCYTCTBYIOT.
JIpaarpamMma cOCTOSHUS, PACCUMTAHHAS HA OCHOBAHMM TePMOIMHAMMYEC-
KHMX M XMMWUYECKUX AaHHbIx [1], xapakrepusyerca nanmumeM o6acTu
HECMCIINBAEMOCTH B XNAKOM COCTOstHIH, MoHOTeKTHYCCKOE paBHOBeCHe
MpoxomutT mpu Temnepatype 2517 + 5 °C B o6nacTu KoHmeHTpammii
0,15 — (70 + 3) % Ac. KoHuenTpaums AC B MOHOTEKTHUECKOH TOUKE, —
6,2 + 0,5 % (ar.) Ac. DBTeKTHUECKOe npeppamenne X = (Ac) +
+ (Mo) uabmonaercs npu Temneparype 1047,5 °C u KoHueHTpamum
0,39 = 0,05 % (ar.) Mo. ®azosas TPaHWIEA MEXAY XHAKAM AcC u
TBEPALIM Mo B mHTepsane Temmepatyp 1027—2517 °C moxeT GBIt
paccyurana 1o ypasHenmio x = ~0,015 + 8,210 (I — 1000) —
— 10T — 1000)% + 8,3-10~!! (7 — 1000)3, Ife x — atoMHas aoas Mo,
T — temmeparypa, K. Pacrsopumocts Ac B (Mo) Mpu TEMAepaType
1517 °C cocrasnger 10~ (ar. mond), a Mo B (Ac) — ~9x10~5 % (ar.)
npu Temneparype 927—1050 °C.

Jlureparypa
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Ac—0. AKTUHHI-KUCJIOPOS

Coenunenue Ac,03 umeer crpyxrypy Tuna La,03 (cmmson IMupcona
hPS5, np. tp. P3ml). Mapamerps pemerku: a = 0,408 + 0,01; ¢ =
=0,630 + 0,002 sm [3, 1, 2].

Jlureparypa
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Ac—Pt. AKTUHU—IIJIATUHA

DKCHepUMeHTAIbHBIE JAHHKEE OTCYTCTBYIOT. B pabore [1] mpemnonara-
€T, uTo AuarpamMma cocrosuus Ac—Pt mogobua nuarpamme cocTosHHUST
La—Pt. B cucreMe MOXHO OXHMAaTh OOpA30BAHME COEAMHEHMU Ac,Pt;,
Ac3Pty, AcPt, Ac3Pt, (AcPty) u AcPts, a Takxe HAMMUME SBTEKTIMECKOTO
BSZ?HM(;HCﬁCTl:rI/IS! Mexay (Ac) u Ac7f’ts u mMexay AcPtgu (Pt (puc. 2).

Pt, % (no macce)
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ITpr 5TOM COCTaBBl SBTEKTHUECKMX TOYEK, MOJYUYEHHBIE DPACYUETHHIM
myTeM, paBHbl npuOausurensHo 16 u 92 % (ar.) Pt, a TEMIEpaTyphl
SBTEKTHYECKHMX PEaKUuil 0 NpuOIH3NTebHOM omeHke Ha 200 u 169 C
HHXe, yeM Ttemmeparypsl mwiasiexHus Ac (1051 °C) u Pt (1769 °C),
cOOTBETCTBEHHO [2]. B cHcTEMe TakXe mpennosaraercs HATWUME IBTEK-
Tukn AczPt, + (AcPty).
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Ag—Al. CEPEBPO—A JIIOMUHI#A

B ocHoBHOM cucreMa Ag—Al BO BCeM WMHTEPBAJ€ KOHIEHTPAmMit
paccMorpena B cupasBounukax [X, 3, III]. C yuetoM 5TMX maHHHX, a
TaKXe NOCHERYIOMMUX JONOTHEHUI M PE3YJIbTATOB OCHOBOIOIATAIOIIMX
pabor [1—4] B pa6ore [5] npuBeneH YTOUHEHHBIH BAPMAHT CHCTEMBI
Ag—Al (puc. 3), rie RaHH yCpefHEHHHE TEMNEPATYPhl HOHBAPUAHTHEIX
TPEBPAMICHMHA, a COCTABHl HOHBAPMAHTHBIX TOUEK IIOJYYEHBI JKCTPAMOs-
uuel (HasoBHX IPAHMI] K TEMIEPATYPAM HOHBADHAHTHBIX MPEBPAMEHHIA,

Al, % (no macce)

3 5 2 20 3040 50 60 798090100
+,°C G T T T T T TT
900 A\
\ »
500 778°
726°
0 45 D~
(49) N 660,452,
o ™ 7
603" s N )
557° (AL,
M~
0]
450°) \
4001 / \

— |
A

J00 /

w1 1]

0 19 20 0 40 50 60 79 88 90 W0
g AL, % (am.) AL
Puc. 3. Ag—Al

B cucreMe 06pa3yrnTcs TBepable pPACTBOPH HA OCHOBE HCXOMHBIX
koMroHeHToB (Ag) u (Al) u Tpu npomexyrounne dassl — B, 8, p. Dassbl
B u 8 ofpa3yrTcs IO MEPHTEKTHUECKAM PeaKUMSM M MMEKT 00J1acTH
roMoreHHocT#, mpoctupanomueca or 20,5 % (ar.) Al mpu 779 °C no
29,8 % (ar.) Al npu 727 °C (ana dasu B) u or 23,5 % (ar.) Al opm
611 °C mo 41,9 % (ar.) Al npu 567 °C (ana casn 6). Pasa p obpasyer-
Csl IO IEPUTECKTOMAHOM PEaKLMK ¥ e¢ 00J1aCTh FrOMOTEHHOCTH COCTaBJIAET
21,2—24,3 9% (ar.) Al mpu 300 °C.

JlanHble 0 TeMIepaTypax, XapakTepe o0pa3oBaHus yYKazaHHbx a3 u
JPYTHX MMEIOUMXCS B CHCTEMe HOHBAPMAHTHHIX NIPEBPAMIEHUSX NpUBELE-
HH B Tabn. 1 [5].

Maxkcumanbuas pactBopumocts Al B (Ag) cocrasnser 20,34 % (ar.)
npu 610 °C [X] wm 20,4 9% (at.) npu 450 °C [5]; makcumanbHas
pactBopuMocTb Ag B (Al) cocraBaser 23,8 % (ar.) npu 566 °C [X] wim
23,5 % (ar.) opu 567 °C [5].
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\,
Ta6nuia 1. MOHOBAPHAHTHbIE H HOHBAPHANTHbIE PEAKIMM B CHCreMe Ag—Al

y  Peaxuus Copepxanue Al B dasax, % (ar.) Temnepatypa, “C
X #(Ap) = B 21,6+0,5; 17,4+1,0; 20,5:0,5 77842
X +}} =3 32,7+1,0; 29,8+1,0; 32,1:1,0 726+3
X =8+ (AD 61,0+2,0; 41,9:0,5; 76,50,5 567+1
(Ag)+Pp=d 20,3:1,0; 23,710,5; 23,5:0,5 6103
(Ag) +6 =p 20,411; 23,5+0,7; 22,9:1,0 450+3
p=bd 24,4:0,4; — — 603+3

JlaHHBIE O KPHMCTALIMYECKOM CTpyKType (a3 B cucteme Ag—Al npuse-
nensl B Tabm. 2.

Tabauna 2. Kpucramnmmyeckas CTPyKTypa COeHMHeHmA cucrembr Ag—Al

ITapameTpst pemieT-
Coenu-| Ilpoto- Cumpon KM, HM
HEHME THIT Tlupcona,
p.rp.

TpumeuaHue
a c prMe

0,324 - Tpu xoHuenTpanuu 25 % (ar.)

Al u Temneparype 700 °C [5]

€12, Im3m | ¢ 3302 —  |Mpu xonuentpamunm 25,4 % (ar.)

B w Al u xomuaTHO# Temnepatype [5]

0,2871 0,4665 |Tlpu koHuenrpaumu 26,3 % (at.)
hP2, Al [6]

5 Mg P63/ mme 0,2884 | 0,2585 |[Ipu xonuentpanwmu 39,0 % (at.)
Al [6]

" pMn cP20, 0,629 — Tipu konuenrpauumu 25,7 % (ar.)
P4,32 Al [X]

HWccnepoBano Bimguue nasieHus (atmochepoe, 2,2 u 3 I'Tla) na
crpoenue muddysuonnbix coeB Ag—Al. C yBEeIHYECHMEM JaBJICHMS
TEMNEpaTypa IBTEKTHUECKOro mpespamenus X = (Ag) + 0 moBhmuaercs,
a pactBopumocts Ag B (Al) noumxaerca [7].
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Ag—Ar. CEPEFPO—APTOH

OKCTEpUMEHTANEHEE JAHHEE 0 AHAarpaMme cocrosaus Ag—Ar orcyT-
cTByI0T. ABTOpaMH paGoThl [1] Ha OCHOBAHMM TEOPETHYECKMX NpENCTAB-
nenwit o THnax dhasoBex gMAarpaMm Ha ocHoBe Ag B 3aBMCHMOCTH OT
pacnonoxeHns anemenTa-nobasku B nepuonHueckoi cucreme JI.U. Men-
AeneeBa MpeACKasaH IBTEKTHYECKH XapakTep mmarpamMmel Ag—Ar co
CTOpOHBl Ag ¢ SBTEKTHUECKOH TOUKO#, OTBEYAmEH npHbAHIUTEIBHO
10 % (ar.) Ar, u TemnepaTypoii SBTEKTHKH Ha I“;)'% °C Huxe Temnepa-
TYpHl naaenenns Ag. MakcumansHas pacteopuMocTs Ar B (Ag) npeano-
naraetcs okono 10~7 % (at.) [1].

Jlurepatypa

1. M'ynneg B.B., Jipopenkan C..// JinarpaMmbr COCTORHMS METALIHYECKMX CHCTEM:
C6. crareit. M.: Hayka, 1968. C. 267—273.
E.B. Jucosa

Ag—As. CEPEBPO—MBIIIIBSK

Huarpamma cocrosnns Ag—As uccnenoasa B page pabor, ykasaHHBIX
B 06aopax [X, 3]. B pabore [1] npusenesa obobmeHHas, B OCHOBHOM IO
nauueM pabor [2, 3], casosas amarpamma Ag—As (puc. 4) ¢ yyerom
TeMnepaTypel miaeneHus As, passoit 817 °C npu pasnenum (3,58 +

= 0,05) MIla [4].

As, % (me socce)
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B CHCTEME C}'I.I.[CCTBYM TBEPOEIE PACTBOPE HA OCHOBE KOMIIOHEHTOB
(Ag) u (As) u dasa {, oOpasynmancs Nno NepUTEKTHYECKOH peakiuH
(Ag) + X = { npu Temneparype 582 °C u copepxanmu ~10 % (at.) As
[3] wau npu 585 °C [5] u pacnajaromasncs No SBTEKTOMIHON peakuun
{ = (Ag) + (As) npu Temmepatype 446 °C u copepxanwm 9,5 9% (ar.) As
[3] wm npu 450 °C u 10 % (at.) As [5]; koHueHTpaumsa AS B WHTEpBa-
e romorensoct { asul cocrasnser 9,5—11 9% (ar.) npu 446—540 °C,
cooreercreenso [3], wm 10,5—12,55 % (ar.) [6] npu Tex xe Temnepa-
Typax.

SerekTHueckoe npespamenue K = { + (As) mporekaeT npH Temmepa-
type 540 °C u conepxanmm -25,3 %, (ar.) As wiu npu Temnepatype
535 °C w copepxaunun ~25 % (ar.) As [5].

Mo pauneM paboru [5] B cucreme HabmopaeTcs HECMEIMBAEMOCTH
B XMIKOM COCTOSIHHM MpH TeMmepartype MoHoTekTHkH 655 °C B murepsa-
e KoHOoeuTpanuii ~55—66 % (at.) As, yto no paHHEM paborw [2] He
MpOTHEOPEYHT XOAY KpHMBO# MMKBHAYCA, HA KOTOPOi MMEETCH TUIATO NpH
temnepatype ~650—660 °C u copepxanun -45—55 % (ar.) As.

Pacrsopumocts Ag B (AS) HHUTOXHO Mana (MO-BHAMMOMY, HAa YPOBHE,
onpeaensemoM jedexramu). Pacreopumocts As B (Ag) npuBeneHa Hike:

Temneparypa, "C 582 545 445 400 300
Pacrsopumocts As, % (ar.)...... 7.8 8,0-8,5 7.0 5.2 4.3
Herounmx .. - 31 X1 31 X1 X1

Maza { wmeer TTIY pemerxky Tina Mg (cxMeon IMupcona AP2, np. 1p.
Pﬁ_,jmmc)‘ [MapameTpul pemweTkn B 3aBHMCHMOCTH OT cogepaHus As
YKA3aHE HHXE:

As, G T 8,63 9.5 10,0 10,86 1.5
IMapaMerpsl permeTKH:
0,28984 0,29985 0,2897 0,29009 0.29008
.. 0,47340 0,47347 0,4731  0,47322 0,47347
Mcroummx - 131 161 151 31 161
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Ag—At. CEPEFPO—ACTATUH

OKCIEpUMERTANbHEE JAHHHIE [0 AMArPAMME COCTOsHMS Ag—At OTCyT-
CTBYIOT. ABTOpH! paGoTH [1] HA OCHOBaHWM TEOPETHYECKHX TIPENCTABIE-
HAW O THTAX (pa3OBHIX JUArPaMM HA OCHOBE Ag B 3aBHCHMOCTH OT Daclio-
JIOXEHUs 2IEMEHTa-100aBKH B nepuommueckoit cucreme JI.W. Merncaeesa
OPEACKA3HBAIOT IBTEKTHYECKHMI XapakTep AuarpaMMel Ag—At coO CTOpOHBI
Ag ¢ pBTeKTHYECKOM Touko# mpu 1075 %, (at) At u TEMIIEPATypoi Ha
~107° °C mmxe TemmepaTyphl IaBieHHs Ag, NIPUHATOH aBTOpAME
pasHo# 960,5 °C. Corsacro pabore [M] TemnepaTypa miasnenus Ag
cocraeasier 961,93 °C. Makcumanbssas pacrBopumocTs At B (Ag) mpenmo-
naraercs okoo 1075 % (ar.) At [1].

JIureparypa
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Ag—Au. CEPEBPO—30JI0TO

uarpaMMa cocTOsIHHS CHCTEMBI, 0006MAOmas pe3yIbTaThl MCCIENO0-
BaHW, BRINOJMHEHHHX 10 cepemusnl S0-x ronos [X, 3, M}, npusenena na
puc. 5. Ag u Au o0pa3yrT Mexay coBoi HENpepbiBHEIA PSI TBEDIBIX
pacTBopos. IlocTpoeHHBIE IKCIEPMMEHTAJIbHO KDHBBIE JMKBHAYCA M
commuayca B paGotax [1—4] XOpOWIO COrAcyrOTCA C PACUETHHIMY KPHBHI-
Au,% (no Macce)
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MM, HOTyueHHREIMH TEPMOIMHAMHYECKUM IyTeM aBTopamu pabor [5, 6].
WHTepBas KPUCTALUIA3ALNM CTUIABOB B CPEOHEH YACTH AMArPAMMEI COCTOS-
must He npesbimaer npumepso 2 °C. Cmnas, cogepxammii 50 % (ar.) Au,
MMECT TeMIepaTyphbl JUKBUAYCA U COJIMAYCA, PABHBIE, COOTBETCTBEHHO,
1032,5 u 1030,8 °C cornacso paGore [4]. Asropamu paGorw [7] oGmapy-
KEHO OTCYTCTBME HENPEPHIBHOCTH HAa KPUBHIX 3aBHCUMOCTH 3JIEKTPOCO-
nporusicHUs, dpdekra Xomwia ¥ mepuoaa KPHCTALTMUYECKOM peIeTkd OT
cocTaBa Juisl CIUIABOB, OTBEYAIOMMX cocTaBaM AgizAu, AgiAu, u AgAu,.
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Ag—B. CEPEEPO—b50P

Ilmarpamma coctostams Ag—B me mocrpoena. [To pamubiM paGors [1],
npuBefcHHEM B pabore [X], xuakuit Ag He B3aUMOZICHCTBYET ¢ B;
HECMEIMBACMOCTh KOMNOHEHTOB B paciUIaBe NOATBEPAACHA B pabore [2].
B pacinase Ag moxer conepxarecs 0,73 % (no macce) B B mpucyrcTeam
0,03 % (mo macce) Fe [3].

Csenenns 06 ofpasoBanmu coemuHEHUS AgB, co crpykTypoii Tuna
AlIB, (cumson [Tupcona hP3, mp. rp. P6/mmm) w mapamerpamu peImerku
a=0,300, ¢ = 0,324 um [4] He mORTBEpXEHH B pabore [2]. Teepamit
pacteop Ag B BB mmeer napamerpn a = 1,09355, ¢ = 2,38440 um [5].
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Ag—Ba. CEPEBPO—BAPUA

Huarpamma cocrossHust Ag—Ba npusenesa B 063ope [X] mo maHHeM
pabor [1, 2]. Coenunenns Ag,Ba, AgsBa; u Ag;Ba,, ykasanmsie Ha 9TOM
Auarpamme, TpeGyIOT NaNbHEMICro yTouHenws. COMIACHO NAHHBM paBoT
[X, 2] ma pmarpamMme BMECTO COCAMHCHMS Ag,Ba cienyer HaHecTH
coenuHenne AgsBa, cymecTBoBaHME KOTOpOro moaTBepxAcHO B Gosce
nosnHei pabore [3]. Cocras dasm AgsBas, o6pa3yromeics 10 mepuTeK-
THYCCKOH peaxumu mpHu temnepatype 797 °C, cuwmraercs B pabore [X]
coMHuTENBHBIM. B pabote [3] coofmaercs o manMumMM IETH coequHe-
HUA — AgiBa, Ag,Ba, AgsBa;, Ag;Ba, n AgBa, u3 KoTOpHIX cocauHERMs
Ag,Ba u Ag;Ba, yKashiBalOTCs KaK HaMBOJIEC TEPMAUYECKH CTAGHIBHEIC
daszsl.

8a, % (no macce)
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Ha puc. 6 npencrasnesa Auarpamma cocTostHus Ag—Ba, mocrpoenmas
HamMu O COBOKYNHOCTH JaHHBIX pabor [1—3], npu srom TEMIEPATY PBi
IiaBeHust Ag 1 Ba yKasaHbl 1O CTAHIAPTHBIM TAHHBIM. IIBa w3 ueTwpex
TNIpHBCACHHBIX HA JHArpaMMeE COCTUHEHWM — AgsBa [20,30 % (mo macce) |
Ba n AgzBa, [40,91 % (mo macce)] Ba mmamsres KOHTDYSHTHO IIpH
Temrieparypax > 726 u 850 °C, coorsercreenno. CoemuueHue Ag,Ba [36,
42 % (no macce)] Ba obpasyercs mo TIEPUTCKTHYECKOH pEaKUMM NpH
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temnepatype 797 °C. TeMmnepaTypa IUIABAEHHS SKBHATOMHOTO COCIHMHE-
mus AgBa [56,34 9, (mo macce)] Ba [3] moxa me ycramosmena. B mocie-
JOBAHHOW YACTH AMArpaMMul cocTosHMAs Ag—Ba npu copepxanum Ba no
50 % (ar.) mpoTekamT ABA IBTEKTHYECKMX MpPERpameHus: JK [16,5 %
(at.) Ba] = (Ag) + AgsBa u X [23,5 % (ar.) Ba] = AgsBa + Ag,Ba npn
Temmeparype 726 u 679 °C coorBeTcTBEHHO.

O6nacts amarpammsi cocrosHust, Goratast Ba u npueenennast Ha puc. 6
cormaceo paBore [X], Menee mayyena. Kak ormeueno B pabore [X],
TOPU3OHTANLHEIA YYaCTOK JIMEAM JHKBHAyca Mexay ~53 u 73 % (ar.)
Ba MOXeT yKa3HBaTh HAa CymECTBOBAHHE 001aCTH HECMCIIMBAEMOCTH B
KHAKOM cocTosiHmu. TemmepaTtypst mkBuayca GoraTeix Ba crutasoe GbU
TIOJTyYeHBI ¢ MCIOIL30BAHUEM Ba, KoTopsiii conepxan 1,9 % (mo macce)
Sr, 0,15 9% (no macce) N 1 mMen temmeparypy miasnenusa 629 °C, a me
658 °C [1].

Kpucranmuyeckas crpyxTypa ¢as npusenena B Tabnm. 3.

Ta6nmua 3. Kpucrawimieckas CIpykTypa CoeyuHenui cucreMs Ag—Ba

Cumuon Iup-| IlapaMerpsl pemerky, uM
Coenunenve | Tlporotun | coma, np. rp. P p Hcrounnk
AgsBa CaCug hP6, 0,5708 0,4636 [2, 3]
P6/mmm
Ag,Ba CeCu, oll2, 3]
Imma
AgBa FeB 0P8, (3]
Pnma
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Ag—Be. CEPEEPO--BEPUJLIHIA

TlepBoe cHCTEMAaTHYECKOC UCCAEAOBAHME CUCTEMBI Ag—Be BEIIOIHCHO
B pabore [1]. PesyneraTe pasnuuHEIX HccrenoBammii cucTeMu Ag—Be
o6o6mern B page pabor [X, D, M, 2—4], nanHbe KOTOPHX HE3HAYATE/b-
HO Pa3MYaloTcs MEXJy coboil B YacTH TEMIepaTyp M COCTABOB HOHBapH-
AHTHBIX peBpamenuid. [IpuBogumeiil BapuanT cucteMur Ag—Be (puc. 7)
COCTABJIEH C YYETOM BCeH MMeomelics uagopmanmuu [M].

B cucreMe yCTaHOBJICHO CYIECTBOBAHWE TBEPHHIX PACTBOPOB HA OCHOBE
MCXOIHBIX KOMIOHEHTOB (Ag), («Be), (BBe) i 8-hasmr (AgBe,), obpasy-
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romeics 0o nepurekTiyeckoi peakuuu K + (aBe) = 6 mpu TemmepaType
1010 °C u xonuenrpauuu Be ~ 73 % (aT.) ¥ CMCIIEHHOHE OT CTEXHOMET-
puyeckoro cocrasa. Qasa & pacmajaercs NO IBTCKTOMEHOM pEaKIuM
& = (Ag) + («Be) npu temmepatype 760 °C m, BO3MOXHO, UMeeT 001ACTH
TOMOTEHHOCTH.

B pabore [1] coobmaercs o6 obpasosanmy ¢asst y (AgBe, ;) mo
MEPUTEKTHYECKON peakiuu Mexny (Ag) u ¢asoit & npu TemmepaTtype
860 °C u conepxanun 63 % (aT.) Be, B pabore [5] — 00 srekTpoanaTH-
YECKOM BBHUIEJICHHM U3 JMTHIX CIUIABOB KPHCTA/UIOB cOoenuHEHHS AgBe ;.
TMocnexyrommumu paboramu {111, 3] cymecrBoparme 3mux (a3 He DOATBED-
XJEHO, TI0ITOMY OHM Ha AHArpaMMc HC IPHBCAEHBI, XOTS IJIATO Ha
KPHMBO# JINKBHAYC YKa3HBACT HA BO3MOXHOCTb CYIIECTBOBAHMS B paioHe
xonuenrpaunuii 30—70 % (ar.) Be coenuHeHmil, MNaBImMUXCS HHKOHTPY-
ouTHO. B pabore [2] BRICKAa3aHO NMPEATIONIOXEHHE, YTO 3TH (ha3nl JHOO
ABISIOTCS METacTAGMIbHBIMH, JIMO0 TPOWHBIMM, CTaGHIM3HPYEMBIMH
TIPUMECHBIMM 3JIEMEHTAMHU.

B cHCTEME TAKXE MPOXOAAT HOHBADMAHTHHIC PABHOBECHS SBTCKTHYEC-
xoro tuma X = (Ag) + & mpu conepxaunu Be 10,5 % (ar.) [X, M] n
npu Temnepatype 880 °C [M, 2, 3] smbo 881 °C [X], a Takxe mepuTek-
Tiueckoro Tvma K + (BBe) = (aBe) npu Temmepatype 1265 °C (2] smbo
1270 °C [M, 3].

Pacreopumocts Be B (Ag) 1o naHHBIM [X] cocrasaser 3,5 %
(at.) mipu temmeparype 881 °C u 1,6 % (ar.) npu remmepatype ~760 °C.
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PactBopumocTs Ag B (BBe) Gruta onpenciacHa pasHoit ~0,4 %, (ar.) npn
temneparype 1265 °C [2], aubo 1270 °C [M, 3]. PactBopuMocTs Ag B
(«Be) cornacuo paboram [ILI, 2] npuBeneHa Huxe:

Temneparypa, °C ..o 1265 ~1100 1010 900 800 760 700
PactBopumocTe Ag:

1.1 0,1 0,048 0,028 0,016 00117 0,007
1,7 1,3 057 033 019 0,14 0,084

% (ar.)
% (no macce) .

B pabore [M] oTMeuaeTcsi, UTO MPOBEIEHHOE TEPMOIMHAMMYECKOE
MOJC/IMPOBAHUE [JOCTATOYHO XOPOLIO ONMUCHIBACT SKCIEPHMEHTAIBHO
ycTaHoBJeHHbIE (paszosble rpanuns. Ha daszosoit qnarpamme, npencras-
nenHoit B pabote [M] (oM. puc. 7), ykasaHbl ABa 3HAUEHMS PACTBOPHEMOC-
: 0,3 % (at.) Be B (Ag) npm sBrekTnueckoin Temnepatype 880 °C u
0,05 9% (ar.) Ag B (aBe) npm nepurexkTuueckoit remneparype 1010 °C.

®aza & (AgBe,) umeer I'LIK pemerky Tuna Cu,Mg (cumson IIupcona

cF24, mip. rp. Fd3m) ¢ napamerpamu a = 0,6299 + 0,634 um mist pasHbix
cniaBoB [X], HAa OCHOBAHMEK UEFO MOXKHO HpPEATIONAraTh CYIUCCTBOBAHUE
obnacTH TOMOTeHHOCTH 3T0M (Dassl. DIEKTPOIMTHUECKN BHEACHHAS ¢asa
AgBe,, umeer TerparonanbHylo tana Mn ,Th pemerky (cumsoa ITupco-
®a t26, nip. rp. 14/mmm) ¢ napamerpamu a = 0,7284 (5), ¢ = 0,4246 (5)
[51. Crpyktypa npeanonaraemont ¢asel y (npu 63 % (ar.) Be) me
uaeHTRUIMpPOBaHa.
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Ag—Bi. CEPEBPO—BHCMYT

JlaHHbIE 1O MCCJICAOBAHMIO AUATPAMMhl COCTOSIHMS CHCTEMHBI Ag—Bi
TIpEBEAEHB! B CripaBoyHOM smrepatrype [X, III, 3, M]. Ha puc. 8 nokasa-
Ha AuarpaMma COCTOSIHMS CHCTEMBI, IIpEACTaBicHHas B pabore [M], B
KOTOpOI# 0606meHs nanHbic pabor [1—4] u BHECEHB MONPaBKH, CBSI3aH~
HbIE ¢ YTOUHEHHEM TEMIIEPATYD ILIABJACHHS HCXOAHBIX KOMITOHEHTOB.
Oprextnka K = (Ag) + (Bi) obpasyerca npu Temmeparype 262,5 + 2 °C.
Ona comepxur 95,3 % (a1, 97,5 % (mo macce) Bi. Makcumansmas
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pacreopumocts Bi B (Ag) 2,615 (ar.) npu 500 °C u He mpeBmimact
0,83 % (at.) [1,6 % (mo macce)] npu TeMmepatrype BTCKTHUKH [5]1.
PactsopumocTs Ag B (Bi) npeHeOpexumo Mana.

AsTopsi pabotet [6] onpeaejs rpaHMiy 06JaCTH FOMOTCHHOCTH
TBEPAOTO PACTBOpAa Ha OCHOBE Ag SKCIIEPMMEHTANLHBIM M DaCueTHBIM
nyTeM. PacyeTHbie JaHHEIE HMEIOT 3aHUXKCHHEIC 3HAUCHHS.
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Ag—C. CEPEBPO—YTJIEPO]L

B pabote [III} coobmaeTcs O MONYyYEHHH XHMAYCCKHM IMyTEM COCH-
nenns Ag,C, 6e3 kakoil-mu6o MH(OPMAIMH O €TO CTPYKTYPE. Bonee
MO3AHAE TTOATBEPXACHUS CYIECTBOBAHMS COCAMHEHUS OTCY TCTBYIOT.

B o630pHo# pabore [1] Ha OCHOBAHMM AaHA/IM3A NAHHHIX Pa3/IMYHbBIX
aBTOpOB DpHBEAEHa OoraTas Ag yacTb (Pa3OBOH AMATPAMMEL Ag—C
(puc. 9), moxTeepxAaomas AanHnie paborer [X] 0 TOM, YTO pacTBOpPH-
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¢, % (no Macce)
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mocts C B (Ag) HA3KA M IIPH OXJAXIECHAH OH KPHACTAJUIM3YETCS B BUJE
rpacdura.

B cuCTEMe HMCET MECTO MEPHTCKTHYCCKOe npespamenne X +
+ C = (Ag) npu temnepatype 962,23 °C. Pacteopumocts C B (Ag) mpu
nepuTeKTHYecKoi Temnepatype cocrasaser 0,036 % (ar.) [0,004 9, (mo
macce)]. Pacrsopumocts C B (Ag) B muTepsasne Temneparyp 780—961 °C
Moxer GHTh ommcana ypasuenueM lg x = 1,25—3317/T [2], a pacTsopH-
MocTs rpaduTa B pacruiase Ag — ypaeHeHueMm Ig x = —19500/T + 6,1, rae
x — artomuas aona C, T — temneparypa, K. OkcrpanompoBaHHOE 3Haue-
HHE PacTBOpMMOCTH TpadmTa B paciUiaBe Ag npu TeMnepaType, 61u3Koi
K TEMNEpPAType IUTABJICHAS Ag, COCTABJISET <1077 % (ar.) C. B pa6ore
[X] yxasano, uto pacteopumocts C B paciuiase Ag cocrasisier 0,0012;
0,0025 u 0,0022 % (mo macce) mpu Temmeparypax 1660, 1735 u
1940 °C, coorseTcTBCHHO, a pacteopumocts C (B BHAE rpadura) B (Ag)
pasua 0,026—0,04 9, (mo macce).
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Ag—Ca. CEPEBPO—KAJIbLIUI

Bsanmoneiicteue Ag u Ca HM3Y4YasoCh MHOTMMH HCCIEHOBATEAIMH.
PesyabTarel, nosyueHHbie MMH, 0GOBIICHH B CIIPaBOYHMKAX X, 3, 1IN}
n paborax [I, 2], B KOTOPHIX TPHUBENECHH TIPaKTUYECKH COBMANAIOMMUE
BADHAHTHL JMArpamMMbl COCTOsTHMS. OfIHAKO BapUaHT, yKasaHHEN B paBore
[11, B ocHOBY KOTOpOrO HONOXEHB! naHAKE pabor [3—7], seaserca Gomee
OOJHBEIM, B CBSI3M € YEM OH TNPEACTaBJECH Ha puc. 10 ¢ monpaskoit Ha
YTOYHCHHEIE TEMIIEPATYpHI IIaBacHusa Ag u Ca.

ta, o (no macce)
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B cucreMe pEHTIEHOBCKMM METONOM MAEHTHGMIMPOBAHO 0OPa3oBaHME
mecta cocpuneHuin: Ag,Ca,, AggCa,, Ag,Ca, AgCa (cymectByer B mByX
KpHUCTaumyeckux (opMax o u ), i\gSCas u AgCa,. Kpome Toro, npen-
TIOJIATAETCs, UTO B CHCTEME CYMIECTBYIOT eme ABa cocnuueHus AggCa, u
Ag%Casg, CTPYKTYPBI KOTOPEIX HE MACHTAUuMpoBaHs! [6].

OCANHEHMS IJIABATCS KOHTPYSHTHO: Ag,Ca, [22,2 % (at.) Cal npm
731 °C [6, 7], AgCa [50 % (ar.) Ca] npm 666,6 °C [6, 7] u AgCa,
[75 % (ar.) Ca] npu ~490 °C [1, 6]. [lo mmenmo apTopoB pabor [2, 7]
coepunenmne AgCa; 00pasyercst Mo MEPUTEKTHYECKOH PeaKuyH M3 pacmia-
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sa # AgzCa; nmpu temmepatype 475 °C M BO3MOXHO CYyHIECTBOBAHHE
obmactu romorenHoctH coenunenus AgCa, B unTepBase cocrasos 75,0—
76,25 % (at.) Ca.

Io mepuTEKTHYECKMM peakuusM obpasylorcs coenmnenust AgoCa,
[18,2 % (at.) Ca] npu 687 °C [6], Ag,Ca [33,3 % (at.) Ca] mpu
597 °C [6] u AgzCas [62,5 % (at.) Ca) mpm 555 °C [7] wm 560 °C
[6]. TTo MueHmo aBTOPOB paboThi [6] He MCKMOYEHO Takxe, yTo Ag,Ca
ILUTABUTCS KOHTPYIHTHO M JACT IBTEKTHKY ¢ Ag,Ca, npu TemmepaType
597 °C u copepxaunnu 33 % (ar.) Ca.

Coenuncnne AggCas (27,27 % (at.) Ca)l, no-BumuMomy, obpasyercs
B pe3yJbTaTe 3BTEKTOMAHONO NPEBPALIEHHS NPHA TEMIIEpaTypax HHXe
597 C [6]; coenunenne Ag, Casg, npubmsurensuo copepxamee 59,0
(at.) Ca, obpasyercs mo NEPUTEKTOMAHOM PEAKUMM NPX TEMIEPAType
598 °C [1, 6]. Ono He crabuipHO mpu Temnepatypax muxe 555 °C.

B CHCTEME MMEIOT MECTO IBTEKTHYECKHE MPEBPAIICHAS, YKA3AHHBIC B
Tabn. 4.

Ta6nuua 4 HoHBApDHAHTHLIC PEaKIUM IBTEXTHYECKOrO TUNA B cucreme Ag—Ca

Peakuus Conepxanue Ca B dasax, | Temneparypa, | Hcrounux
% (at.) °C
K = (Ag) + Agy,Ca, 14; 100; 18,2 655 m
X = Ag,Ca + AgCa 39,8; 33,3; 50 545 [11
X = Ag;Ca; + AgCa, —; 62,9; 75,0 - [1, 6]
X = AgCa; + (Ca) ~80,5; 75; 100 488 ]
80; 75; 100 470 121

B3aMMHAas pacCTBOPMMOCTh KOMIIOHEHTOB B TBEPAOM COCTOSHUM IIPaK-
THYeckH orcyrcreyer [1, 2].

JaHHBIE 0 KPHCTA/UIMUECKOH CTPYKType coemuHenmit cucreMn Ag—Ca
npHBEREHHI B Tabm, 5.

Ta6nwuna 5. Kpucrasamueckas CTPYKTypa COeMHECHHA cucrembl Ag—Ca

Cumson TlapameTpnl PEIETKN, HM
Coenuue- | Ilpororun | Ilupcona, HcTouHMK
HUE np. rp. a b <
Ag,Ca, Ag,Ca, hP18, 0,550 - 1,410 [4}
P6;22
AggCa, AggCa, cl44, 0,981 - [51
Im3m
Ag,Ca CeCu, oll2, 0,726 0,468 0,814 {81
Imma
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Cumson TlapaMeTpsl pemeTku, HM
Coenune- | Ilpororun | IMupcona, HUcrounnk
nue np. rp. a b c
AgCa CrB oC8, 0,4058 1,1457 0,4654 [91
Cme2,
Ag,;Cag CrsB, 132, 0,8039 - 0,5011 [4}
14/mem
AgCa, Fe,C oP16, 0,799 0,686 1,017 [Ti1}
Pnma
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Ag—Cd. CEPEBPO—KA MU

®azopag nuarpamma Ag—Cd nccenoBanacs HeoqHOKpaTHO. O606me-
HEI pe3y/bTaTh Gonee yem 200 pabor [X, 3, III, 1]. Hanbonee peramsno
HCCTIEAOBAHHEIE B padote [2] TeMiepaTyph ¥ KOHIICHTPAIMM HOHBADHAH-
THBIX TOYEK B CHCTEME JICIJIA B OCHOBY npemtaracMoit B pabore [1]
Auarpammel cocrosEMst (puc. 11). B cucreme nmpu xpucTatmsamum obpa-
3YIOTCSl TBEDABIE PaCTBOPHI Ha OCHOBE MCXOQHBIX KOMIOHEHTOB (Ag) u
(Cd), a Takxe Tpu cocnuHeHus: P-chaza (TBEpIBI PACTBOP Ha OCHOBE
AgCd), y-daza (TBepmbIA pacTBOp Ha OCHOBE AgsCdy), nperepnesaiomas
C MOHIDKCHHCM TEMNEPATYPH ToMMopdHOE npespameHue B y'-asy mpu
temnepatypax 436 u 470 °C nis crutasos, Goratmix Ag u Cd cooTeer-
CTBEHHO, H £-()a3a (TBEPAKIA PaCTBOP HA OCHOBE AgCdy).

OTH cOCTMHCHMS OOpa3yloTCsl N0 NMEPHTEKTHYECKMM DEAaKIHSIM X
HMEIOT MHPOKUE 00/IACTH rOMOTeHHOCTH. Tax, ist $ashl B KOHIEHTPAIMs
Cd npu temnepatype 736 °C cocrasaser 42 % (aT.), npu TeMnepaType
640 °C — 57 9% (ar.), npu Temnepatype 470 °C — 51,2 % (ar.), a npm
remnepatype 440 °C — 48,5 9% (at.). Ina dasm y(y’) KoHImEHTpamus
Cd npu temnepatype 640 °C pasma 60 % (ar.), a mpu 592 °C —
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62,85 % (ar.). Laa ¢asm e xommentpauus Cd cocrasaser 65,7 n
81,4 % (ar.) mpu Temnepatypax 592 u 343 °C, cOOTBETCTBCHHO.

B cucreme mabmopaercss Takxe obpazosanme $a3 { u B’ mo mepurTex-
TOMAHBLIM peaxkmusM. DTd (as3sl TAKXKE MMCIOT 00JACTH FOMOICHHOCTH.
(asa { romorerna B o6nactu cocrasos 50—56,5 % (ar.) Cd B muTepsane
Temnepatyp 440470 °C, a npu temneparypax 240 u 230 °C xormenTpa-
mus Cd cocrasnser 49,5 u 54,0 % (ar.). Has dasu B’ koHHEHTpanus
Cd pasua 48,5 % (at.) nmpu temmepatype 240 °C u 50 % (aT.) mpm
remmepatype 230 °C.

Tlo nauubiM auddepeHINaNIbHOr0 TEPMHYCCKONO aHATN3a U U3MEpe-
HAS TBEPAOCTH NpeAnoJaraercsi obpasosamue coepmucHmii Ag,,Cd
[8,05 % (mo macce) Cd}, AgyCd [25,78 9, (mo macce) Cd] n Ag,Cd
[34,26 % (no macce) Cd] B pesysbTaTe yNOpSAOYEHMS TBEPAOTO pacTso-
pa Ha ocuHoBe (Ag) mpu Temmeparypax Hixe ~700, ~380 u ~450 °C,
cootsercreerno [III, 3].

HouBapuauTHEE paBHOBECHs, HMeomue MccTo B cucreme Ag—Cd,
npuBeneHst B Tabx. 6.
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30 Ag—Cd
Ta6nuuwa 6. HoHBapuanTHeIE peaxkiuu B cucreme Ag—Cd
Peakumst Conepxanue Cd Temueparypa, HMcrounux
B (asax, % (ar.) °C

X + (Ag) = B 44, 36, 42 722 141
43,5, 37,4, — 736 (1, 2]

K+p =y 64,1; 57, 60 630 4]
63,1; —; — 640 [2]

XK+ y =e 73,2; 66,1; 68,1 578 41
71,2; 62,85; 65,7 592 21

X + ¢ = (Cd) 96,9; 82,9, 94,8 337 [41
97,4; 81,4, 93,75 343 [2]

pry=( 51,2; 57,5, 56,5 470 12, 51

(Ag) +{ =P ~42; 49,5; 48,5 240 2}

p = (Ag) +{ 48,5; 42; 50 440 [2, 51

(=p+y ~54, 50, 58 230 [2]

Pacreopumoctb Cd B (Ag) cocrasaser 37,4; 41,5; 42,6; 42,5 % (ar.)
Cd npu temnepatypax 736, 500, 300 u 240 °C, coorsercTeenro [1].

B (Cd) pacrsopsiercs 5,4 u 6,25 % (ar.) Ag mpu Temmepartypax 250
1 343 °C [2], mbo 5,55 u 6,35 % (ar.) mpu Temmeparypax 250 u
300 °C [X], COOTBETCTBEHHO; MO maHHBEIM paborer [6] pacTBopuMOCTs Ag
gogcnzg onpenencHa mexay 5,0 u 6,5 % (ar.) Ag mpu Temmepartype

Kpucrammyeckas crpykTypa ¢as npuseseHa B tab. 7.

Ta6auna 7. Kpucrannmdeckas CTpyKTypa coequnenmii cucremsl Ag—Cd

IMapamerpbl
Coenune-| Ilporo- | Cumson peLIeTKH, HM Tpumeuanve
HUe tun  |[Tupcona ’
1y a c
np. rp.
B B A\ cl2, 0,33268 - Ilpu xoHueHtpauuu 47,37 % (at.)
m3m Cd, 3akanka ot 570 °C [7}
0,33297 —_ Iipu xonuentpauuu 48,85 % (at.)
Cd, sakanka or 550 °C [7]
0,33347 - Tipu xonuenrpanuu 50 % (at.) Cd
u Temneparype 500 °C [8]
0,33016 - Tpu xonuenrpanyu 50 % (at.) Cd
u Temneparype 500 °C [9]
p' (HT) CsCl cP2, 0,33315 — Tipu xonnentpanym 50,8 % (at.)
Pm3m Cd, 3akanka or 210—224 °C [5]
0,33325 — ITpu xonuentpauuu 56,4 % (ar.)
Cd, sakanxa ot 210—224 °C [5]

ITapameTpsl
Coenuue-| Iporo- | CuMeon peeTky, HM ITpumeuauue
HUE an |[Iupcona, a -
np. rp.
{ Mg hP2, |0,29750 | 0,48255 [ITpu xonmentpawm 50,0 % (at.)
P6,/mmc Cd, saxanka or 270—320 °C [10}
0,29945 | 0,48240 |IIpu xosuenrpanuu 55,0 % (a1.)
Cd, sakanka ot 270—320 °C [10]
0,29835 | 0,48240 |ITpu koruentpanuu 50,8 % (at.)
Cd, sakanka or 234 °C [5]
y BD? - 143m | 0,9965 —  |ripu xonuenrpaupu 58,9 % (at.)
Cd [11]
0,99881 — Ipu kouuenTpauum 63,7 % (ar.)
Cd (11]
v - - - — ool
e Mg hP2, |0,30461 | 0,48197 |IIpu xormentpaumu 67,1 % (at.)
P64/ mmc Cd [11]
0,30972 | 0,48197 |ITpu xonuentpauun 86,1 % (at.)
Cd [11]
0,30485 | 0,48178 |IIpu konuentpanuu 68,78 % (ar.)
Cd, omxwur npu 438 °C [10]
0,30962 | 0,48183 |ITpu xonuentpauuu 82,0 %, (at.)
Cd, orxwur npu 338 °C [10]

"/9:161(1‘901-1(-(03 coepuuenue tuna 3:2 [12].

*2/ Criosuas Kybuueckas CTPyKTypa TUTA y-JaTyHH C 52 atomamu B 3JIEMEHTAPHOM]
sueitke, 3NEKTPOHHOE COE/IMHEHUE TUMA 21:13 [12]

3/ Ynopsinouennas Moaucuraums y-asbr ¢ cnerka nehopMUPOBAHHOI  peIETKOM|
ly-cazbr [10].
4l DnexTponHOE coesuuenue tvna 7:4 [1 11.

Crnass Ag ¢ Cd B6/M3M SKBHATOMHOTO COCTaBa NPH TEMIICPaType
muxe 0 °C, a Taxxe P XOJOAHOM AepopMaLyy IpeTEpreBaloT MapTeH-
cuTHOE mpespamenne. Maprencntaas dasa B’ MMEET rPRHENCHTPUPOBAH-
Hyl0 pOMOMUYECKYIO PCIIETKY (mp. rp. Cmmm). Ilpu TemmepaType
—180 °C ¢pasa B” DOTHOCTHIO MEPEXOAUT B MAPTEHCHT 18R ¢ rwioTHOYMA-
KOBAHHOM COMCTOM CTPYKTYpOii ¥ TapaMeTpaMi PEemEeTKH /s CIIaga ¢
conepxanuem 49 % (ar.) Cd, pasHbiMH g = 0,53, b=10,30; c = 0,24 um
corsacHo pa6ore [13]. B paGote [14] ompenesnens mapaMETpPs! PEIICTKH
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pOMGHYCCKOrO MapTCHCHTA mpH  TEMTIEpaTypax —196 u —74 °C pns
crunasa ¢ 45 % (ar) Cd:a= 0,30904; b= 0,48550; ¢ = 0,47433 M a =
=0,30968; b= 0,48651; ¢ = 0,47536 HM, COOTBETCTBCHHO. MapTeHCHT,
o6pasylommics Ipd xonomHo# nedhopMali TOro Xe CIiasa ¢ obxaTneM
1560 %, mmceT rpaHEnEeHTPHPOBAHHYIO TeTparoHANLHYIO CTPYKTYPY €
napaMeTpaMH PEmCTKA a = 0,4379 uM, ¢ = 0,38535 um; npH XONOXHOA
pepopmManuy ¢ obxaTueM, Gompmum 60 9, obpa3ycrcs MapTEHCHT C

rpaHeleHTpAPOBaHHON Kybuueckol CTPYKTYpOH, @ = 0,4180 um.
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K. B. Iosaposéa

Ag—Ce. CEPEBPO—TIEPUH

JlmarpamMma COCTOSTHHS Ag—Ce unccnenosana peopHokpatHo [X, 9,
[II]. Astopamu paGOTEI [1] mpoBeacHO moxpobHoe 0BCYXKAEHAC BCEX
HCC/ENOBARMHA, TIOCBSIIIEHHBIX H3YUCHIIO crwraroe Ag ¢ Ce, ¥ IPEVIOXEH
OBOGIEH b BAPHAHT JHATpPAMMbE cocrosmmst (puc. 12). B cucreme
06pa3yoTCst TBEpAbIE PaCTEOPH! Ha OCHOBE KOMITOHCHTOB (Ag) M (Ce) u
yeThipe COCAHHCHHMS: AgCe, AgsiCeig Ag,Ce n AgCe. [lpa W3 JTHX
cocmunenmit Ags;Cey 1 AgCe miaBsITCS KOHIPYIHTHO Ipy TEMTEPaTypax
1040 + 10°C [2]1 » 70 °C [1], COOTBETCTBCHHO.

CoenuHEHHE AgﬂCel4 2, 31 (um Ag;Ce [4, 51) mmeeT obsacrs
romoreHHOCTH OT 21,5 NO ~25 % (ar.) Ce. Hanbonee mpesnoUTATC/IBHEM
aBTOpHI paboTHI [1] cymraroT 0603HaUEHHE AgSICe] 4 TaK Kax COEAMHE-
HHE H30CTPYKTYPHO AggCd, 4 1 uMeeT TeKCATOHATBHYIO CTPYKTYPY-

Coemunenne AgCe CymECTBYET B IBYX momamkamsix. [1pa TeMuepa-
Typax 455°C [2] m 485 °C [6] Batmopaercs TepMUUECKHit abdexr,

ce, % (ne mac
L0 2 3w ce)
t.°c T T T & 5'” a”]ﬂ 7]0 80 @0
T T

100

1190
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/I”\\ .4
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AN .
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ol BN T
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. 81750 45 \ 798°
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Puc. 12. Ag—Ce "% tam.) ce

KoTopHii apropamm [2, 6] orm
=P cog : eccH X (hasoROMy Tipe
7 °C nnaenns AgCe. Temnepatypa ne exoy PEBPALCHMIO & =
0 °C [2]. peXOAa « = B mpmmsiTa
Cocnumerme Ag,Ce 06
- AgsCe 4 Pasyercs O MEePATEKTHUYCCKOMN
ey 12, 4] ‘nAg4Ce npu TeMmepatype ~840 °C u cone i peaayn X +
Hue HM(;CT éocrmeIOHO)xeune [2, 3], uro HaubBomnee 601‘2’1‘0: I‘ZM Ce20 %
an0Ch 1 G0 aB AgsCe, B Goree mosnuux paGorax [4, 5] g coenuHe-
Coeﬂﬂeﬂi’éﬂiﬂﬂé 6blgo onpeneneno kax Ag,Ce , 51 He noaTsep-
g,Ce obpasyercsa -
+ hgs Ce TIO TICPUTEKTH ;
[3—%1. ELE:,, :B;KAche npu Temnepatype 855 ﬂc‘lepfxso;a ;%?Ku(l«m )KC+
dop (@, B, y) fmm, uro Ag,Ce cymectsyer B BuAC Tpe,x X at.) Ce
540 [5] m 7’57 o[ , 6]. Temmeparyps npespameHmit o = PYKTYPHBIX
B CPICTCMeOAC _g]’ COOTBETCTBEHHO. @ =pup =y paus
g—{e npoxozr T
Ag) + PH IBTEKTHY, -
= (Ag) + Ag,Ce mpu 798 °C 1 10,0 % (ar.) Cegm;;(( zpfz%dtg:ﬁnsé:}\ )Kcu
’ 2 gCe

mipi 780 °C u 43,0 9
81,0 % (ar.) Ce ’[2/‘,’1, (;]T_') Ce n X = PAgCe + (yCe) ripu 508 °C u

© PaCTBOPHMOCcT  Ce
?,2“" 0,06 % (ar.), W
arn/ .

HUYTOXHA Mala wu
COCTaBJSIET
a paCTBOpPHUMOCTb Ag B (8Ce) paBHa < 2 /
(J

24 1534
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34 Ag—Co
Ta6nuua 8 Kpacraanuueckas CTpykrypa coeyuueHni cucreMnl Ag—Ce
CumMeon ITapameTpbt peLIETKH, HM HcTOuHMK
Coepuuenue TIpororun | IupcoHa,
np. rp. a b c
Ag,Ce’ - - - - - {1, 61
AgsCeyy Ags Gdyy hP68, 1,2883 - 0,9455 [, 3]
P6/m
uAg,Ce (HT) Cu,Ce ol12, | 0,4800° | 0,700 | 0,8205™ M
Imma
o«AgCe (HT) CsCl cP2, 0,3756 - - f1]
Pm3m
'Hpennonmxwrenhnu TETPArOHAIbHASL CHMHTOHUS [1, 6], OnHAKO PE3YJILTATHI PEHTIE-
HOBCKMX Mcchenosanmit ciasos Ag ¢ Ce B obmactu cocrasa coegunenus Ag,Ce otCyT-
CTBYIOT.
‘Hpn KOMHATHOW TEMIIEPATYDE.

Kpucraumueckas CTPYKTYpa COEMHCHMIA NPUBCACHA B Tabs. 8.
CTpyKTypE! BHICOKOTEMIICPATY PHEIX monuduxanuit Ag,Ce n AgCe ne
YCTAHOBJICHEL.

JIureparypa

1. Gschneidner, Jr., K.A., Catderwood F.W.// Bull. Alloy Phasc Diagrams. 1985. V. 6.
N 5. P. 439—443.

2. Delfino S., Ferro R., Capelli R.// J. Less-Common Met. 1975. V. 41. N 2. P.
59—64.

3. McMasters 0.D., Gschneidner, Jr., K.A,, Venteicher R.F.// Acta Crystallogr. B.

1970. V. 26. P. 1224—1229.
4. Heumann T., Preval A.// . Less-Common Met. 1980. V. 76. P. 263—~265.
5. Stapf L, Iehn H.// J. Less-Common Met. 1983. V. 92. P. 167—169.
6. Stapf I, Iehn H.// J. Less-Common Met. 1984. V. 98. P. 173—-175.
7. Iandelli A., Palenzona A.// 1. Less-Common Met. 1968. V. 15. P. 273~2174.

I.11. 2Kmypko

Ag—Co. CEPEBPO—XKOBAJIBT

JKCTIIEpUMEHTAIbHAS AHATPaMMa CHCTEMb Ag—Co OTCyTCTBYET, XOTH
paGoThl IO HU3YUYCHHUIO 0cOBEHHOCTEH B3aMMORCHCTBUS ITHX 3JMEMCHTOB
nmerores [X].

Ag ¢ Co He CMEHIMBAIOTCS B XHIKOM COCTOSHHU. B pabore [1] Ha
OCHOBAHMH TEPMOJMHAMHYECKMX PACYETOB YCTAHOBJIEHO, YTO PaCTEODH™
mocTb Co B XunkoM Ag TOTUMHSETCS yPABHEHMIO In x = —11500/T + 4,5,
rne x — atomsas goxs Co, T — TeMmecparypa, K; B TeMmepaTypHOi
o6racti 600—940 °C pacTBOPUMOCTB JIEXHT MEXAY 3HAUCHUSIMHA 0,0002
u 0,009 ar. goneit Co. PacTsopiMoCTs Ag (B aTOMHBIX JOJSIX) B XHIKOM

0 10 20
t.°C T T T T T
L X+ My X
15 | ~1489°
1500} 1495°
130
1100 I ‘ \ l .
~g57' o 0]
961,95 357 I /
900
(A
700
00!
* 0w w 0 40 s 6o 70 80 0 100
Ag Ca, % (am.) to
Puc. 13. Ag—Co
Co ommcaHa ypaBHEHHMEM Ig x = _5500/T + 0,69 B TemnepaTypHOH

obmactu 14951600 °C. .
PacteopamocTh Co B XHIKOM Ag mipu TeMnepaType 1450 °C npuban-

surenpHO pasHa 3,3 % (@r.) Co [2]. Ilpi PEHTTEHOBCKOM MCCAEOBAHMN
criagos Ag ¢ Co, 3aKaJIEHHBIX CO CKOPOCTHIO 10°—10% °C/c, ycranosne-
HO, 4TO B (Ag) MOXET 6BITH pacTBOPEHO 10 1,5 9, (ar.) Co [3].

Ha puc. 13 npuseneHa obobmernas astopamy paborst [4] muarpamma
cocrostans Ag—Co.
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K. B. Hosaposa

Ag—Cr. CEPEBPO—XPOM

B pabore [1] mpuseneHa 0606meHHasA AMarpaMMa COCTOSHHS (puc.
14), THe, B OCHOBHOM, MCIO/L3OBAHEI NAHHHIC pabor [X, 2, 3]. lunarpam-
ma Ag—Cr xapakTepusyercsl HaqMuneMm 06,1aCTH HCCMEIHMBAEMOCTH H
OTCYTCTBHEM MHTEPMETA/LTMYECKAX (a3, TemmepaTypa MOHOTCKTHYECKOTO

2%
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Ag, /o (no macce)
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pasHosecust K, = X, + (Cr) npunsta passoi 1450 + 5 °C, moHorex-
THUUECKO# TOUKE OTBevaer conepxanme Ag ~3 % (ar.). CornacHo maHHBIM
paborer [1] obnacte HecmemmBsaemocTd npocrupaercs or ~3,0 go ~97 %
(at.) Ag, a mo gauHbIM paborts [2] — ot ~3,5 no -85 % (a1.) Ag.

Temnepatypa seTekTHyeckoro npeppamenus X = (Ag) + (Cr),
pasHas 960 °C, u monoXxeHHE SBTEKTHYECKON TOUKHM C COAEPXAHMEM Ag
99,91 % (ar.) ycramosnemn B pabore [1] mepeceyeHHeM pacUETHBIX
xpusix jukeaayca Cr u Ag., B pa6orax [X, 2] B ommrume or paborsr [1]
YKa3aHO HA MEPUTCKTHYECKMM XapAaKTED NPEBPANIEHHs B 3TOH 06JacTH
TIPM TEMIIEPATYPE, HECKOJIBKO NMPEBHIAIOIEN TeMIEpaTypy IABICHUS
Ag, ~962 °C.

PactBopumocts TBepaoro (Cr) B XuakoM Ag yCTaHOBJIEHA METOIOM
XMMHMYECKOTO aHanm3a B uHTEepBase temmepatyp 960—1445 °C [3].
Pacreopumocts (Cr) B (Ag) onmpeneicHa METONOM DagHOAKTHBHBIX M30TO-
noB npu temaepatypax 700—960 °C [4]. Maremarmueckoi 06paGoTKOi
STHMX 3KCIEPAMEHTAIbHEIX JaHHbix noayuena [1] pacrsopumocts (Cr) B
xuxkoM Ag ~3,0 % (ar.) nIpu MOHOTEKTHUECKOM Temnepatype 1450 °C,
a pacrsopumocts (Cr) B (Ag) 0,01 9 (ar.) mpw 3BTEKTHYECKOH TeMmepa-
type ~961 °C. Bonee Bricokoe 3HaueHne pacrsopumoctr (Cr) B XKAAKOM
Ag, pasnoe 15 % (ar.) Cr, ykazammoe B pabore [2], obbsacHsercd B
pabore [1] mmsxoit uncroroit Cr ¢ TemnepaTypoyt nuasaenus 1800 °C,
UCTIOIB30BAHHOTO B pabore [2].

Ag—Cs, Ag—Cu 37
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Ag—Cs. CEPEBPO—LIE3UN

BCeacTBHE pasiuymsi aTOMHBIX paanycoB Ag m Cs ux Baaumuas
pACTBOPMMOCTb B TBCPAOM H JKHAKOM COCTOSHHSIX AO/DKHA 6BITh HMUTOX-
HO MAJIOH; WHTEPMETA/LUTMYCCKAX COETMHEHMI B cucTeMe He obpasyercs
[1]. YunTbiBasi TEHACHIMIO K PacCIOEHUIO PACIUIABOB NIPU IEPEXOAE OT
cucreM ¢ Li k cucremam ¢ CS, MOXHO mpeanoJjaraTh, YTO B CHCTEME
Ag—Cs 6yner HabaIOAaThCS NOTHAS HECMEIMBAEMOCTD [2].
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JLJL. 3ycman
Ag—Cu. CEPEBPO—ME[b

Pesynprarh ucciienosanms: cucremsi Ag—Cu o6obuens B paborax [X,
9, UI, M]. YTouHeHHS M JONOJHCHMS, BHECEHHHC B NOCICAYIOIHUX
HCCNENOBAHTSX, CBA3aHBI, TVIABHBIM 00pa3oM, C pacyeraMu rpadu ¢azo-
BHX pasHoBecuii [1-3]. Tuarpamma cocrosamst Ag—Cu npencrasieHa Ha
puc. 15 mo nannbmv paborst [X]. OHA OTHOCHTCS K CHCTEMAM 3BTEKTHYEC-
KOTO THIZ C OTPAHMYEHHOW PACTBOPHMMOCTBI0 KOMIIOHEHTOB ApYT B APYTE.
JI7 SBTEKTMYCCKOM TEMIIEPATYpPh AaHbl 3Haucuus 778—779 °C, a g
IBTEKTHYECKOH KOHHEHTpamun — 3Hauenus 39,8; 39,9; 40,4; 40,9 %
(ar.) Cu.

B pa6ote [3] amarpammy coctosHus cuctembl Ag—Cu paccymThiBaM,
HCIO/b3ys MMEIOMMUECS AHHBIC [0 IKCIEPHMEHTANBHO IIOCTPOCHHOM
[HATPAMME COCTOSIHUSL M WM3BECTHHIC TEPMOJMHAMHMYCCKHC AaHHHIE C
TpHMCHCHHCM MOZNETH CyOperyJspHeIX pacTBOpoB. Ilo AaHHEIM 3TOi
paboThi Temmeparypa sBTekTHueckoro pasmosechs K = (Ag) + (Cu)
cocrapnser 781 °C. Dprexruka comepxut 39,8 % (ar.) Cu. Makcumams-
Hasi pactsopumocts Cu B (Ag) pasma 13,6 % (ar.), a MakcuMarbHast
pacteopumocts Ag B (Cu) — 4,9 % (at.).
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Astops paborsl [4] Ha OCHOBAHMM MCCIENOBAHMSA CIUIABOB C COACPXa-
uueM 93,0-99,0 % (at.) Cu npemyIoXuin Bap¥aHT AHATPAMMBI COCTOSI-
mns Ag—Cu co croponst Cu ¢ 5BTEKTOHAHBIM TIPEBPAIIECHHEM TIPA TEMIE-
parype 630—640 °C ¢ xputuucckoil Toukod okono ~94,0 % (ar.) Cu.
Maxkcumansnas pacreopumocts Cu B (Ag) cocrasaser 14,1 9 (ar.) [X]
mbo 13,6 % (ar.) [3], MakcumaneHas pacrBopumocts Ag B (Cu) —
4,9 9% (ar.) [X].
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Ag—Dy. CEPEBPO—IHCIIPO3UI1

Tlepsoe cucrematuyeckoe uccienoBanme B3ammoneiicreus Ag u Dy (mo
90 % (at.) Dy) nposeneno asropamu paGotet [1] MeTomamMu MHKpoc-
TPYKTYPHOTO, PEHTTEHOBCKOTO M AudXpepeHHMaNbHOTO TEPMHYECKOTO
aHaym3oB. I1py McorenoBaHMM Mcnoab3oBam Ag uncroroit 99,99 % u Dy
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ueroroit 99,99 % (no macce). CruiaBb IOMyYaa METOHOM MHIYKUMOH-
HOH TUIABKM B aproHe. B cHcTeMe OGHAPYXEHO TPH COCHAMHEHUS
AgsDyy4> Ag,Dy, AgDy, IIasmuxcst KORTPYIHTHO NPy TEMNEPATypax
99& 980 1 1185 °C, COOTBETCTBEHHO, M YETHIPC SBTCKTHUECKHE PEAKLHMU
(tabn. 9).

Ta6nuua 9. Derexinueckue peakuuu B cucreme Ag—Dy [1]

Peakuys Conepxanue Dy B xumj- Temneparypa, “C
xoit dase, (ar.)
X = (Ap) + AgsDy)q 12,0 £ 0,5 800 + 5
X = Ags, Dy, + Ag,Dy 28,6 + 0,6 905 + 5
X = Ag,Dy + AgDy 37,5+ 0,5 950 + 10
X = AgDy + (a Dy) 74,5 £+ 0,5 900 : 10

3uayenne pacrsopuMoctu Dy B (Ag) mpu TeMmepaType SBTEKTHKH
XOpOMIO COTJIACYETCA CO 3HAYCHHUEM, YKA3aHHBIM B paBore [2], u cocras-
nsier 1,34 % (ar.) npu remneparype 805 °C. Cocaunenue Ag,Dy umeer
HeBOMBMYI 06ACTb TOMOrEHHOCTH ¢ comepxanuem Dy or 33,33 no
34,48 9%, (at.).

Bo BceM MHTEpBaae KOHUeHTpaumii cucrema Ag—Dy uccnenosaHa B
pa6ore [3]. Crmasst roropwnn u3 Ag yucroroit 99,8 9% u Dy umcroroit
99,75 % (o mMacce) METOAOM AYFOBOMH IUIABKH B aproHe, OTKMIaIH IpH
600 °C u HccrenoBamM METONAMH MUKDOCTPYKTYPHOFO, autdepeHupams-
HOFO TEPMMYECKOTO AHA/H30B, HBMEPCHAEM TBEPROCTH M MHUKPOTBEPAOC-
TH, YCTAHOBWIIHN, YTO COCAMHEHHE, Hamboaee GoraToe Ag, MMCET CKOpEE
dopmyny AgzDy, ueMm AggsDyy,, u obrapaer He6oMBmoM 061aCTHI0
romorensoctd. Coenuacaust AgDy u Agz;Dy niasarcst KOHIPYSHTHO IIpH
temnepatypax 1180 m 960 °C, coorsercteenso. Coenunenue Ag,Dy
o6pasyeTcs IO MEPHTEKTAYECKOH PEAKIUH MEXAY XHAKOCTHIO B (aszoit
AgDy npu remmeparype 960 °C. B cucTeme npoTeKaloT TPH IBTCKTHYEC-
kux npespamenns: X = Ag + Ag;Dy npu 800 °C u 10,9 % (ar.) Dy;
X = AgsDy + Ag,Dy npu 905 °C 1 29,7 %, (ar.) Dy; XK = AgDy + Dy
npu 870 °C u 67,9 % (at.) Dy.

Ha puc. 16 mpuscneHa o606meHHast AHarpaMMa COCTOSIHMS CHCTEMBI
Ag—Dy [4] no naHHEIM DpEXBAYmHUX HcCrenosaHmd. Boratomy Ag
COEMHEHMIO Tpumical cocras Ags; Dy, [5]. OTHocHTeNbHO CoCTMHCHUS
Ag,Dy nprsenens nannbie pabotet [1]. O6nacts romorennoctn Agsi Dy,
cocrasnser 21,5—25,5 % (ar.) Dy u coenunenuns Ag,Dy — 32,2—34,3 7,
(at.) Dy. TemMmepaTypsl 3BTCKTHK M MX COCTABbI YCPEJHEHH IO NAHHEIM
pa6or [1, 3}. Pacreopumocts Dy B (Ag) npu temmeparype ot 300 no
750 °C npesencHa no gaHHEEM paborts [2], Tak Kak B 9roit pabore Gumm
HCTIO/Tb30BAHBI HAMOOIEE YMCTHIC METAJUTBL. JHEPTHs AUCCOLMAUMHA IIpoMe-
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xyrounroit daser AgDy cocrasnser 129 + 10 x[x/monb, cTanmapraas
Tertora obpasosanuga 448 + 19 xJIx/mosns.
Kpucrammueckast CTpyKTypa coeqMHeHMA npuseaena s tabm. 10.

Tab6nuua 1 0. Kpucramamdeckas cTpykrypa coequHeHuil cucrems: Ag—Dy [5]

Cuwmsosn ITupco- IlapameTps! pemieTky, HM
Coenunenue IporoTun Ha, np. Ip. 2 P
AgsiDyyy Ags Gdyy hP68, 1,2670 0,9289
P6/m
Ag,Dy MoSi, 16, 0,3694 0,9213
14/ mmm
AgDy CsCl cP2, 0,3611 —
Pm3m
Jlureparypa

. 216.71)2371?“ S., Ferro R., Capelli R. et al.// J. Less-Common Met. 1976. V. 44.
]97&. gsi:hll;cl(ll;lg{:llg.’l {(..A.. McMasters O.D., Alexander D.G. et al.// Metall. Trans.
s I A et 0 ) B s o
N 4_4b,G;6022§:5dg‘_ler K.A., Calderwood F.W.// Bull. Alloy Phase Diagrams. 1983. V. 4.

N 15.PGIS§hr;t:7idm:r, Jr., K.A,, Calderwood F.W.// Bull. Alloy Phasc Diagrams. 1985. V. 6.
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Ag—Er. CEPEBPO—3PBUIA

Cucrema Ag—Er mccmeposana Bo Beeit obnactu KkoHueHTpaumit [1].
Ilpy M3rOTOBJIEHIH 00pa3moes MCIOIb30BaTH Ag YHMCTOTOA 99,9993 9%, (o
macce) # Er uncroroit 6onee 99 % (mo macce). CriaBs CHHTE3RPOBATH
METOAOM AYTOBOIl TWIaBKM B aproHe. OTXHMr CIUIaBOB B 3aBUCAMOCTH OT
cocrasa mposogwm mpu Temnepatype 750—950 °C ¢ nocieRyomen
3aKanko# B BOJAE.

B cucreme obHapyxeHo Tpu coemuneHmst AgiEr, AgEr u AgEr,
[IaBSIIAXCS KOHIpyaHTHO npu Temmeparype 930, 1020 1 1195 °C,
COOTBETCTBEHHO, M UETHPE SKTEKTHUCCKUE PeaKIuy pu coxepxanny Er
11,5, 26,5, 37 n 76 % (ar.) W mpu TeMmepaTypax 772, 890, 993 u
932 °C, coOTBETCTBEHHO. 1Ipn M3yueHH#M KPHCTAJUIAYECKOA CTPYKTYPH
asropamu paGorhi [2] ycraHOBJEH COCTaB Goratoro Ag COCHMHEHNS,
cooTseTcTByoOmEi dopmyne Ags Ery, (BMecto AgzEr .

Er, % (no Macce)
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B pa6ote [3] Ha oCHOBaHMH JAHHHIX nuddepeHIAaNIBHOTO TEPMAUEC-
KOro aHanu3a Temmeparypa 9srextEkn (Ag) + Ags Ery, ompenencsa
passoit 795 °C, a pacrsopumocts Er B (Ag) mpu dTOH TEMIEpATypE
cocransier 3,6 % (ar.). Tlo mammbm paborsi [1] MaxcuMaTbHAsi pacTBO-
pumocts Er B (Ag) pasHa 5 % (at.).

Ha puc. 17 npusenen nanbonee JOCTOBEPHHIN BApHAHT AMATPAMMBI
cocrosans Ag—Er [4].

KpucTanaaueckas CTPyKTypa COEAUHEHNI TIPUBEACHA B Taba. 11 mo
xansEbiM pabort {2, 4, 5].
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Tabaumna 1 1. Kpucramimyeckasd CTpykrypa Cc i 1 Ag—Er
Cumson ITapamMeTps! pemeTkH, HM
Coepunenne | Yportornn Ilupcona, Hcrounmx
np. rp. a ¢
AggEry, Ags,Gd,, hP68, 1,2596 0,9236 [2]
P6/m 1,2488 0,9173 5]
Ag,Er MoSi, 116, 0,3669 0,9155 4
14/ mmm
AgEr CsCl cP2, 0,3574 - [4]
Pm3m
Jiureparypa

1. Gebhardt E., Elssner L, Hohler J.// J. Less-Common Met. 1969. V. 19.
P. 329--335.

2. McMasters 0.D., Gschneidner, Jr., K.A., Venteicher RF.// Acta Crystaliogr. 1970.
V. 26. P. 1224—1229.

3. Gschneidner, Jr., K.A., McMasters 0.D., Alexander D.G. et al.// Metall. Trans.
1970. V. 1. P. 1961-1971.

4. Gschnegidner, Jr., K.A,, Calderwood F.W.// Bull. Alloy Phase Diagrams. 1985. V. 6.
N6. P. 17-1

5. Steeb S:. Godel D., Lohr C.// J. Less-Common Met. 1968. V. 15. P. 137—141.
AJI. Tamapxuna, T.I1. Joboda

Ag—Eu. CEPEBPO—EBPOIINIA

Cucremarrueckoe uccaegopanme cucremu Ag—Eu nposeneno B paGore
[1]. CnutaBsl f1g MCCIEROBAHMS TOIYUasd METOXOM AYTOBOM ILUIABKU B
armocepe Ar u3 Ag umcroron 99,99 9 (mo macce) m Eu umcroroit
99,86 % (mo macce). Wccnenosanue MpOBOMMIM METONAMH TEPMHUUECKOTO,
XMMHUUECKOTO, MUKPOCTPYKTYPHOTO M PEHTIEHOBCKOrO aHaimsos. B cucre-
Me oBHapyXeHo nsaTh das: Ag,Eu, Ag,Eu n AgEu, nuiassiumxcs KoHIpy-
SHTHO Tpu Temueparypax 745, 792 u 673 °C, cOOTBETCTBEHHO, U AgsEu
u Ag,Euy, 06pasyromuxcs M0 NepUTEKTHYECKEM DEAKIWIM TIPK TEMIIC-
parypax 722 un 570 °C, COOTBETCTBEHHO, A TAKXE UETHIPE IBTEKTHUECKHX
peakuum (tabr. 12).

Tabnuua 12 DBrektmyeckue peakuuy B cucreme Ag—Eu [1]

Peakuusa Conepxauve Eu Temneparypa, °C
B XMAKOH daze, % (at.)
X = (Ag) + AgsEu 12,5 710
X = Ag,Eu + Ag,Et; 25,5 699
X = Ag,Eu,; + AgEu 48 648
X « Ag,Eu; + (Ew) 79 429

B3anMHOR pacTBOPMMOCTH KOMIIOHEHTOB B TBEDAOM COCTOSHHMA HE
obuapyxeso. Pacrsopumoctp Eu B (Ag) mpM TEMOEPATYpe SBTEKTHKHA
cocrasaser 0,01—0,02 % (ar.) [2].
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Ha puc. 18 npmsenes o6oGmEHHbI B pabore [3] BapwaHT gMArpaMMEL
cocrosams chcreMbl Ag—Eu, Ju1s KOTOPOTO OCHOBOTIO/IATAIONME SBJISIOT-
ca papHBe paborw [2).

Ilo pasmmM paGoTel [6] 3HEprus AuCCODMALMM AgEu cocrasiser
123 + 12,5 xJ1x/mMons. i

Kpucramueckast CTPYKTYpa COCAMHEHHMEl TPHBCICHA HA OCHOBE
pabors [3], B KOTOpO# MCNONb3OBAHEL JAHHEIC pa6or [1, 4, 5]
(ta6a. 13).

Ta6nauuna 1 3. Kpucraungeckas CTpykTypa coenuuenni cucremnl Ag—Eu [3]

Cumson TTapaMeTpbl PEMETKH, HM
Coepunenue | Ilpororun Ilupcona, 7 -
np. rp. a
AgsEu CaCug hP6, 0,5616 (5) - 0,4641 (1)
. P6/mmm
AgEu MoNi, 10, 14/m - - -
Ag,Eu CeCu, oll2, 0,4785 0,7536 0,8168
Imma
AgEu FeB oP8, 0,8037 0,4764 0,6259
Pnma
Ag,Eu. U,Si tP10, 0,8461 - 0,4515
g2 i P4/mbm
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A.JI. Tamapxuna, T.11. Jlo6oda
Ag—Fe. CEPEBPO—XEJIE30

Jnarpamma coctostuns Ag—Fe 3KCIepuMeHTaIbHO HE NMOCTPOEHaA.

PasroBecHBIME (pazamu cucremnl Ag—Fe ssnaiorcs (e«Fe) — (8Fe) —
TBEPAHI pacTBOp Ha ocHOBE BHcokoTemnepatTypHoit OLIK Moxudmxammn
Fe; (yFe) — Teepmeiit pacrsop Ha ocsose I'lIK mommdukawpm Fe; (Ag)—
TBepan# pacrsop Ha ocuose I'LIK Ag.

Ag u Fe dakTruecku He CMEMMBAIOTCS B XHAJKOM cocTosum: (1, 2].
Asropamu paborsr [3] msmepena pacrsopumocts Ag B (yFe) B mmtepsanc
remneparyp 1093—1288 °C (rabn. 14).

Ta6naumua 14 Pacreopumocte Ag B (yFe) [3]

Temnepatypa, °C_| Ag, 107 % (ar.) || Temnepatypa, °C | Ag, 10~ % (ar)
1093 0,37 1245 1,04
1141 0,53 1260 1,19
1200 0,81 1288 1,35

Jannne no pacrsopumocty Fe B MOHOKpHcTa/utnueckoM (Ag) mpuse-
neHn B paGore [4]. PacrBopumocts Fe ysemuumsaercs ot
0,024- 10~ % (ar.) npn Temueparype 650 °C no 0,764- 10~* % (ar.)
npu temmeparype 912 °C. Jlaxe ueGonpmme caegst O 3HaUMTENBHO
TIOHMXAIOT pacTBopumocts Fe [4].

B pabore [5] cpenaHa mONBITKA HA OCHOBAHMM TEPMOLMHAMHUECKAX
pacyeToB OKCTPAMOJIMPOBATh 3HAUEHUS PACTBOPUMOCTH M TIOCTPOUTD
ToMHyIo auarpammy cucremn Ag—Fe (puc. 19).

CseneHns 0 HOHBAPHAHTHHIX PAaBHOBECHAX B cucreme Ag—Fe mpen-
crasjaeHH B Tabn. 15 cornacHo pa6ore [5].

Tabaunuya |5 HoueapuaHTHbIE peakuuy B cucreMe Ag—Fe.

Peakunst Cozepxauue Ag B (asax, Temnepatypa, °C
% (at.)
X, = (8Fe) + X, 0,0168; 0,259; 99,14 1533
(8Fe) + X, = (yFe) 0,0089; 0,022; 99,47 1398
X, = (yFe) + (Ag) 0,0016; 99,94; 99,993 961
(yFe) = (aFe) + (Ag) 0,001;  0,0002; 99,996 911,5

Ag—Ga 45

Ag, % (no macce)

7190 z0 30 40 50 60 70 80 90 100
EAC | | D o T T T T
%00 ] My +Hg
0,026 f 1533° 99.1
0,017 I
, (6Fe) |
o 027 1398° 99.5)
4 1394° |I
< (7F¢)
1200 t
. Rl . .
961 A
0,0021577 T : 99,995
”.Mﬂl-e oa) 79995
800 (s re 770 °%—— Maznumios 49)—
h npebpaw enue
500 I

g 17 20 30 40 50 50 70 g0 90 100
Fe Ag, % (am.) Ag

Puc. 19. Ag—Fe

JIureparypa

1. Vogel R., von Massenhausen W.// Arch. Eisenhiitienwes. 1956. V. 27. P. 143.

2. Gibson W.S., Hume-Rothery W.// J. Iron Steel Inst. 1958. V. 189. P. 243.

3. Wriedt H.A., Morrison W.B., Cole W.E.// Metall. Trans. 1973. V. 4. N 6.
P. 1453—1455.

4. Bernardini J., Comb-Brun A., Cabane J.// Compt. Rend. Acad. Sci. Paris. Ser.
C. 1969. V. 268. P. 287—-289.

5. Swartzendruber L.J.// Bull. Alloy Phase Diagrams. 1984. V. 5. N. 6. P. 560—564.

AJI. Tamapxuna

Ag—Ga. CEPEBPO—TAJITIAN

Ilmarpamma cocrosHmst cucremu Ag—Ga (puc. 20) mpusenena no
paunmm pabor [X, 39, II].

B cucTemMe YCTaHOBJIEHO Cyliecrsosanue Tpex a3 {, (' m & u TBEpP-
IBIX pacTBopoB Ha ocHoBe Ag u Ga.

(aza { ofpasyeTcs N0 NEPUTECKTAUCCKOH PEaKIMM NpU TEMIEPATYPE
611 °C, osa crabuibua B murepsane temmnepatyp 611—380 °C. Ilpm
remneparype Huxe 380 C dasa { mepexomur B dasy (' — TBepmBIA
pactsop Ha ocHose coeunenus AgsGa,. ®asu { u (' — 3ICKTPOHHKE
coenunenns Tana 3/2. O6e (ass NMEKOT IeKCaroHaIbHbIC TUIOTHOYIAKo=
BaHHHE CTPYKTYpH ¢ mapamerpamu pemerku a = 0,2930 M, ¢ =
=0,4747 um (0); a = 0,780 um, ¢ = 0,288 um ({'). Pasa Ag,Gaz (8)
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ofpasyeTcs MO TEPUTCKTHUECKOH peakuuu mpu temmeparype 326 °C u
TOMOTEHHA B OYEHb Y3KO# 001acTH COCTaBOB.

Cornacuo ganueM paborsr [X] pacrsopumocts Ga B (Ag) cHMXAeTcs
or 18,7 % (ar.) npu remneparype 611 °C po 17,6 % (ar.) mpu Temmnepa-
type 380 °C u 11,8 % (at.) npu remneparype 211 °C. PacTBopumocTs
Ag B (Ga) pasua ~3 % (at.).

AJI. Tamapxuna, T.I1. Toboda

Ag—Gd. CEPEBPO-TATIOJIMHUN

Cucrema Ag—Gd wccrenoBasa METOfaMH TEPMHYECKOTO, MHUKPOCTPYK-
TYPHOTO ¥ DPEHTIEHOBCKOro asanm3os [1]. Cruiasel cMHTE3MpOBaNM METO-
oM pyroBoit rwiasku B atmocdepe Ar us Ag uucroroir 99,993 % (mo
macce) u Gd umcroroin 99 % (mo macce). B cucreme o6HapyXxeHo TpH
WBTEPMETAUIMYECKUX coepunenns: Ag;Gd, KOoTopoe, KaK YCTaHOBJICHO
B pabore [2], mmeer crexmomerpumueckoii AgsGd;4 (remmeparypa
mwiasneans 975 °C), Ag,Gd, obpasyromeecs 1Mo nepuTEKTHUECKON peak-
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muwu nipu 830 °C, n AgGd (remnepatypa mwiasaerus 1100 °C). B cucreme
KPMCTAJLUTH3YIOTCH TPH IBTEKTHKH.

B o63opHoit paGore [4] mpencrasien oGOOHIEHHEA BapUAHT AMAr-
pammit Ag—Gd (puc. 21), B OCHOBY KOTOPOIO FMOJIOXEHH JAHHBIE pabOTH
[1]. Temneparypa 3srexTuxm co croponsi Ag (805 °C) npusenesa mo
)xam{bmé asropos [3]. HomBapuaHTHEIE HMpeBpaICHAS B CHCTEME YKA3aHBI
B Tabn. 16.

Tab6anuua 16 HoHBapuanTHble peakuyun B cHcTeMe Ag—Gd

Conepxauue Gd
Peakuus B xuAKO#t ¢hase, | Temneparypa, °C HcTounnk
% (ar.)
X + Ags)Gd,, = Ag,Gd 35 830 [1,2]
X = Ag + Ag5,Gd,, 11 780 o8]
805 [3]
X = Ag,Gd + AgGd 37 825 [
X = AgGd + (« Gd) 77,5 790 (1]

Pacteopumocts Gd B Ag npm Temneparype sprektuku 780 °C cocras-
ager [1] < 2 % (ar.), a pacrsopumocts Gd B (Ag) npu TemmepaType
aprexTuku 805 °C cornacso paGore [3] pasva 0,95 % (at.).

Kpucrannuueckas CTpykTypa COeAMHEHHMI npuBeneHa B Tabn. 17.
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Ta6nanuna | 7. Kpucrajumdeckas cTpyxrypa coefuHenmii cucrem Ag—Gd
Cumson TlapaMeTpsl pemIeTKH, HM
Coenuuenyve | Ilporotun TTupcona, Hcrounmk
np. rp. a ¢
hP68, 1,2638 0,9245 4
AgsGd, AgsGd,, P6/m 1,2676 0,9311 2
Ag,Gd MoSi, 16, 0,3730 0,9289 4
14/mmm
AgGd CsCl cP2, 0,3647 - 4
Pm3m
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Ag—Ge. CEPEBPO—TEPMAHMIA
5 {I&aarl'paMMa cocrosamns Ag—Ge (puc. 22) npecraeneHa B paborax [X,
, 0, 1].
Tonoxenve JMHAX JMKBUAYCA YCTAHOBJICHO DA3IMYHBIMH WCCIENOBA-
TeasMHM C XODOIIMM coBnajeHuem pesysabratos [1—4]. Temneparypa

Ag, 9o (no macce)
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sBrekTaueckoi peakumn XK = (Ge) + (Ag) HaxomuTcs B WHTCPBAJC
remmneparyp 650,5—651,6 °C [1, 2, 4]. Asropamu paGorsi [1] ona mpu-
gera pasHoit 651 + 0,5 °C. DBTeKTHUECKAs TOUKA OTBEYACT COACPXAHMIO
75,5 + 0,5 % (ar.) Ag. Jlamma comupyca BoraToit Ag 4acTH CHCTEMEI
nocTpoeHa no faHHEM pabor [2, 3].

PacrsopuMOCTb Ag, M3y4y€HHAs PaJMOAKTHBHEIM MCTOAOM [5] =
navepervem bdexta Xowna cinasos (2], He mpessIuacT 0,009 % (ar.)
npu Temneparype 800 °C.

TepMOOMHAMIYECKHI aHATA3 xuaKoda3HEX ¥ TBEPAODA3HbIX MPOLEC-
cos B cucTeme Ag—Ge BHIIONHEH HA OCHOBAHMM DPC3YJITATOB KAJIOPHMET-
PMUYECKHX, MACC-CTIEKTPOMETPHYECKHAX uccaenosanmit u nameperns I1C
{1, 6—8].
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A.JI. Tamapxuna, T.1I. Jloboda
Ag—H. CEPEBPO—BOJOPOJ

IMonnas amarpamma cucrembl Ag—H HeussecTHA.

Coracso paboram [1, 2] pacrsopumocts H B Ag B TBEpROM M XHA-
xoM cocrosHuu npu nasiesuu 0,1 MIla onmceiBacTCs COOTBETCTBEHHO
COOTHOMEHM MM

lg x = —2,72 — 3600/ T npu 550—961 °C,
lg x = —2,36 —3512/T npu 961—1200 °C,

rne x — H, % (at.), T — Temneparypa, K.
B paborax [3, 4] mpEBOAMTCS HECKONBKO MHDBIC 3aBUCHMOCTH:

lg x = —2,99 — 3380/7 npu 550961 °C,
lg x = —2,32 — 3560/ npu 9611650 °C.

YuuTsiBasi, uTo pacTBOPEMOCTb H B XMIKOM Ag HAXE, UEM B TBED-
ZIOM, MOXHO TPEATIONOXMTb, YTO B CHCTEME Ag—H umeercs razoIBTEKTH-
YeCcKOe PABHOBECWE TP TEMIEPATYPE HECKOJIBKO HIKE TOUKM IABTCHASL
uncroro Ag u nasxennu 0,1 MIla (puc. 23).
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B.H. Hlanosanoe
Ag—Hf. CEPEBPO—-TA®HUI
Nnarpamma cocrosrmsa Ag—Hf He nocrpoesa [L1I]. B cucreme obuapy-
xeno [1, 2] xsa coepunenus (rabn. 18).

Ta6nuua 18 Kpucramimueckas CTpykTypa COIMHEHMI cHcTeMs Ag—Hf

Cumsosn TlapaMeTpsr pemeTky, HM
Coepuuenue | IIporotun ITupcona, Hcrounnx
np. Ip. a c
tP4, 0,342 0,657 1]
AgHf ¥ TiCu P4/nmm 0,341 0,648 [2]
t16, 0,319 1,183 [1]
HfAg MoSi, 14/ mmm 0,320 1,184 12]

llpeanonoXuTesbHo CTPOCHNE JaHHOH CHCTEME! AHAJIOTMUHO CTPOCHHIO
cucremut Ag—Zr [1].

Jlureparypa
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T.01. Joboda, A.JI. Tamapxuna

Ag—Hg. CEPEBPO—PTYTb

Ilnarpamma cocrostHus cucteMul Ag—Hg n3yuesa Bo BceM MHTEpBAJC
cocrasos [X, 3, II]. Ha puc. 24 npmBeneHa AuarpamMma, NIOCTPOSHHAS HA
OCHOBAaHMM PE3YABTATOB MAKPOCTPYKTYPHOFO, PEHTTCHOBCKOIO M TEPMH-
YECKOr0 aHAIM30B.
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B cucreme Ag—Hg cymectsyror coracHo pabore [X] npomexyTouHbie
daser: dasa B, obpasyromasca O TEPUTEKTHYECKON PEAKLIMM TIPA TEMIIE-
parype 276 °C u conepxanmw 44,65 % (ar.) Hg, u dasa y, obpasyroma-
SICS TI0 MIEPATEKTAYECKOI peakmuy npu remueparype 127 °C n conepxa-
vum 55,7-57 % (ar.) Hg.

Pacreopuvocts Ag B xuakoit Hg mo pannsmiM pabor [X, 2] npusene-
Ha B tabn. 19. B paGore [2] 3HaueHMs pPacTBOPHMOCTH OINpEAEas-
M METOAOM XHMBUECKOTO aHaJM3a OT(WIbTPOBAHHHIX HACHIIEHHBIX
amanbram.
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Tabnuuma 19. Pacteopumocts Ag B Hg

Pacrsopumocts Ag, Pacrsopumocts Ag,
Temnepartypa, "C B xuakon Hg, Temneparypa, "C B xwkon Hg,
% (ar). [X] % (at) [2]

20 0,066 20 0,07

50 0,145 100 0,41
100 0,41 200 1,8
150 0,92 300 2,4
200 1,75 400 19,0
500 38,5

Pacrsopumocte Hg B (Ag) B TBEPAOM COCTOSHMM IO JAHHBIM
paborst [X] pasma 37,3 % (ar.) mpm temmepatype 276 °C, a mo maHHEM
paborsr [1] — 37,2; 36,5; 37,1 % (at.) npn Temmepatypax 270, 100 u
45 °C, COOTBETCTBEHHO, UTO OJM3KO K 3HAYCHWSM, IPUBENCHHHIM B
pabore [X].

Qaza P umeer mmeasbuyro [IIY pewerky c mapamerpamu a =
=0,206, 1M u ¢ = 0,481, um [1]. Dasa y obnagaer CTpyKTypoit y-nary-
uu ¢ OLIK pemerkoil; mapamMeTp pemETKN B Y3KOM WHTEPBAJIC TOMOTCH-
Hocte uamenserca ot 1,003 no 1,005 + 0,0002 M [X].

B cnnasax cucremnl, copepxampx Gonee 35 % (ar.) Ag, mpu oxnax-
neHu HaOJIONAETCS CAJTbHAS TEHAEHIES K 0Opa30BaHMIO METACTAGMIIBbHO-
IO COCTOSHHS.

Jlureparypa
1. Rayson H.W., Calvert L.D.// J. Inst. Met. 1958. V. 87. N 3. P. 88—90.
2. Jang G., Palman H.// Z. Metallkunde. 1963. Bd. 54. S. 364—369.

T.01. Joboda, A.JI. Tamapxuna
Ag—Ho. CEPEBPO—TOJIbMUIT

PesynbraThl Mccnenosanmii crvtasos Ag—Ho pasmt B paGorax [3, I].

Cucremarnueckoe mccaeosanme cucreMil Ag—Ho mposeneno B pabore
[1] meropamm TEPMHUECKOIO, XUMHMUECKOTO, MHKDOCTPYKTYDHOTO W
PEHTTEHOBCKONO aHam308. CIUTaBhl N0Tyya Il METOAOM AYTOBOM ILTABKY
B atMocepe Ar u3 Ag uucroroit 99,9995 %, (mo macce) u Ho umcroroit
6oree 99 % (mo macce).

B cucreme ofpa3yeTcs Tpu KOHIPYSHTHO FUIABSIIMXCH COCHMHCHMS:
Ag,Ho, (920 °C), Ag,Ho (990 °C), AgHo (1165 °C). Cornacro paGote
[1], coemanenue Ag,Ho, MMEET NPUMUTHBHYIO OPTOPOMOMUECKYIO CTPYK-
Typy. OnHako B pabore [2] ycranoBieso, uto Goratoe Ag coeguneHmne
nmeer dopmyny AgsHo, 4 1 rexcarosanbHyio pemeTKy THNa Ags Hoy .
B cucreMe KpHCTAIN3YIOTCS YEeThipe BTEKTHKM (Tabm. 20).

Ag—Ho 53

Tab6nuua 20. DBrekrmueckue peakuuu B cucreme Ag—Ho [1]

Peaguus Conepxanue Ho B xuz- Temneparypa, °C
Ko¥ ¢hase, % (ar.)
X = (Ag) + Ag,Ho, 11,5 775
X = Ag,Ho, + Ag,Ho 26,5 890
X = Ag,Ho + AgHo 36,5 970
X = AgHo + (Ho) 81 880

Ha puc. 25 npusener 06o0wenusii 8 paGore [3] apuanT auarpaMMul
cocroguust cucremsl Ag—Ho, koropmit Gasupyercss, B OCHOBHOM, Ha
HaEBBIX pabotei [1], 3a McKiOYeHMEM cocTaBa 6OraToro Ag COCTMHEHWMS,
KOTODHI# MpPMHST 10 JAHHHEM paboTe [2], ¥ TEMIEPATypsl SBTEKTHKH
(Ag) + Ags Ho,,, xoropas mpumsita mo mammbiv paGotsl [4] u pasha
795 °C.

Wndopmanus o pacrsopumoct Ag B (Ho) orcyrcrsyer. Makcumann-
Haga pacrsopumocts Ho B (Ag) cocrasnger 1,6 % (ar.) [1, 4].

B pabore [5] uamepena remioemxocrs Ho m AgHo.

Kpucrannuueckas CTpyKTypa COeAMHEHMIA npuseacHa B Tabm. 21.
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Tabnuua 2 1. Kpucranmyeckad CTPyxTypa COeavHeHuit cucremsl Ag—Ho [3]

Cumzon IlapamMeTpsl pemeTkH, HM
Coenunnenue IIpororun IT N
np. p. a [
hP68, 1,2579 0,9229
AgsHoy, AgsGdy P6/m
t16,
Ag,Ho MosSi, 1) mmm 0,3680 0,9184
cP2,
AgHo CsCl Pm3m 0,3591 —
Jlureparypa
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3. Gschneidner, Jr., K.A., Calderwood F.W.// Bull. Alloy Phase Diagrams. 1985. V. 6.
N 2. P. 140—141.

4. Wunderlin W.L, Beaudry B.L, Daane A.H.// Trans. AIME. 1965. V. 223. P. 436—
439.

5. Hill R.W., Cosier L, Hukin D.A.// J. Phys. F, Met. Phys. 1976. V. 6. P. 1731—
1733.

T.01. Joboda, A.JI. Tamapxuna

Ag—In. CEPEBPO—MHIVI

Jiuarpamma cocrosiaust Ag—In mpencrasiesa Ha puc. 26 mo AaHHBIM
pabotsi [1]. CruraBe M3TOTOBJISUTA B KBapIEBBIX amiyJax B atmocdepe
He u3 In umucroroit 99,99 % (mo macce) u Ag umucroroir 99,99 % (no
macce).

B cruiasax, Goratsix Ag, mpu temmneparype 695 °C u3 TBepmoro pac-
TBOpa ¥ XuAKocTH oOpasyercs ¢pasa B, xoropas npu Temmeparype 670 °C
BCTYTIAET B NEPUTEKTOMHYIO PEaKumIo ¢ (Ag), uTo mpuBoauT K oOpasosa-
B0 pas3el y. Pasza y mpy KOMHATHOM TEMIEpAType TOMOTEHHA B MHTED-
Baje XoHHeHTpamuu 29-29,7 % (mo macce) In. Ilpum rtemneparype
660 °C dasa § pacnagaercs Ha cmecn y + XK. Ilpu remmeparype 205 °C
aHANIOTMUHHEIA pacmaj (KaraTekThyeckad peaxmusd) Ha cmech & + K
nperepnesaer dasa y. [lpn xomHaTHOM TeMnepaType dasa & TOMOreHHa
B WHTEpBane KoHmeHTpamui 32,5—45 9% (mo macce) In. B mpomecce
Harpesa npu 312 °C Balmopaercs npespamenne ¢ — y. Ilpu Temmepary-
pe 187 °C mporexkaer peakuust (Ag) + y = «’, a npu Temneparype 166 °C
— peaxuug ¢ + X = ¢. ®asa ¢’ cymectsyer npu cogepxanuna 26,2 %
(no macce) In, a dasa ¢ — upu 67 % (no macce) In. OprexTrka @ +
+ (In) kpucrammsyerca npu reMmneparype 144 °C.
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MaxcumanpHas pacrsopumocts In B (Ag) mocruraer 19,5 % (o
Macce) ¥ MaJio M3MEHAETCH B MHTEpBaje Temueparyp 700—200 °C.

(aza y obnajaer rexcaroHanbHOM pemeTkoit (a = 0,2961 M, ¢ =
=0,4778 um). Qasa & orseuact cocmuHeHMO Ag,In 1 mMeer KyGuueckyio
PEIIETKY, TapaMeTp KOTOPod B OBNACTH TFOMOTEHHOCTH M3MEHSETCS B
upenenax 0,9878—0,9887 um.

Jlureparypa
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Ag—Ir. CEPEBPO—MPUINIA

Ir npaxTrueckn HepacTBopuM B XuaxkoM Ag. PactBopaMocTs B TBEP-
nom cocrosamm It B (Ag) menee 0,3 % (ar.) u Ag B (Ir) meree 1,8 %
(aT.), COOTBETCTBEHHO, coracHo pabore [J]. CsengeHus O HaaMunK
npoMeXYTOUHHX (a3 B CHCTEME OTCYTCTBYIOT.

OpueHTupoBOUHAas auarpamma cocrosHns Ag—Ir, paccunTanHas Ha
OCHOBAHMY OLIEHKY CBOMCTB pa3baBJECHHHX XHAKUX criasos [1], mpen-
crasieHa Ha puc. 27. Pacuer mposeeH IS TMAPOCTATHYECKOTO NABJICHAS
0,1 MIla B mpeAnosOXEHUM OTCYTCTBMS B3aWMHOH pDacTBOPUMOCTH B
XHUIAKOM COCTOSIHAM ¥ B MA€aJbHOM naposoit dase.
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TTonoxeHue SBTEKTHUECKON TOYKM COOTBETCTBYeT Temmeparype 961 °C
n copepxanmo Ir 0,1 % (ar.). MuEMManbHAS PacTBOPHMOCTD Ir B XHa-
xom Ag cocrasnser 0,1 % (ar.) B6au3M TeMnepaTyphl ruIaBacBas Ag.

Jlureparypa

1. Karakaya L, Thompson W.T.// Bull. Alloy Phase Diagrams. 1986. V. 7. N 4.
P. 336—338.
T.I1. Toboda, A.JI. Tamapxuna

Ag—K. CEPEBPO—KAJIMIA

CornacHo Teopernueckum pacuetam [1] B cacreme Ag—K He ofpasy-
JOTCA MHTEpMETa/UTHYeckue (asei, a pacrsopumocts Ag B (K) 1 K B (Ag)
HUYTOXHO Mana. [IpeAnOTOXHATENBHO IIPA TEMIICPATYpE ILIABJICHHS Ag
B HEM MoOXeT pacTBoputhes 1o 1 % (at.) K.
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Jlureparypa
1. Kienast G., Verma J.// Z. Anorg. All. Chem. 1961. Bd. 310. S. 143—169.
JLJT 3ycman

Ag—Kr. CEPEBPO—KPUIITOH

JimarpamMma cocrosiHmst cuctembl Ag—Kr He mocrpoena. Ilo nanabM
paborr [3] pacrsopumocts Kr B pacriasienHoM Ag COCTaBJISET MCHee
107 % (at.). Pacteopumocts Kr B Ag B TBEPIOM COCTOSHUM MCHEE
0,01 % (ar.) [1I].

A.JI. Tamapxuna
Ag—La. CEPEBPO—JIAHTAH

Jimarpamma cocrosMst cucrembi Ag—La, mpuseneHsas Ha puc. 28,
TIOCTpOEHA TIO JaHHEIM paGorer [1], Ha OCHOBAHMM PE3Y/IBTATOB XMMMUEC-
xoro, mudxpepeHnuaNbHOr0 TEPMUUECKONO, MeTawuiorpaduueckoro u
PEHTTEHOBCKOTO aHaMM308. CIUIABH I MCCIIEOBARMS GBUIM M3TOTOBJIEHB!
B MHIYKIMOHHOI meun B atmochepe Ar u3 Ag wucroroit 99,99 % (1o
macce) u La — 99,9 % (mo macce).
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B XHUKOM COCTOSIHAA KOMIIOHEHTH HEOTPAHNYEHHO PACTBOPUMEL APYT
B apyre. 1Ipd NOHMXEHWM TEMIEPATYPH B CHCTEME 0OpasyeTcs YeTHpe
npomexyTounsic (assl. Coenmmenmss Agsla m Ag,la obpasywrcs no
MEPUTEXTUUCCKHAM PEAKIMIM NIpH Temuepatypax 825 + 5 u 860 + 10 °C,
coorsercrsenno. Coemunenue Agsla nmeer ase momudukamm. Coemwre-
uns Agsila), u Agla KpHCTAITM3YIOTCS KOHTDYSHTHO TIPH TEMIIEPATYPax
1000 + 10 # 880 + 10 °C, coorsercrsenno. Cocamnenne Agg, La, , nmeer
06/1acTh TOMOTECHHOCTH B MHTEpBae copepxanus La 21,5—25 %, (at.).

B paGore [2] ycraHOB/IEHO, YTO GAMXARIIAM COECAMHEHNEM CO CTOpO-
HH Ag SBIgETCH Ag,la, obpasyromeecst 110 TIEPATEKTAYECKOM PEAKIUAK
npu remueparype 820 °C.

B crcTeme KpuCTalaM3ylOTCs TpU SBTEKTHKH (Tabm. 22). B cucteme
TIPOTEKAET TaKXe KararexTwueckas peakums yLa = XK + BLa mpm Temme-
parype 790 + 10 °C. Maxcumanbhas pactsopumocts La B (Ag) mpm
9BTEKTHYECKOH Temneparype 795 °C pasna 0,05 % (ar.) [1]. B paGore
[2] mpumseneso Gonee BBICOKOE 3HAUEHWE pacrBopuMocTH la B (Ag) —
0,6 % (ar.) mpu temneparype 780 °C. MaxcumasHasi pacTBOPUMOCTD Ag
npu Temneparype 790 °C B (yLa) cocrasnser 3 + 1 % (ar.), B (BLa) —
1+0,59% (ar.) [1].

Tabaupa 22 DBreKTHMYECKHE peaxnuu B cucteme Ag—La [1]

Peakuus Conepxanue La B xumxoit Temneparypa, °C
taze, %, (ar.)
X = (Ag) + B AgsLa 10,0 £ 0,3 795+ 5
X = Ag,la + Agla 43,0 : 0,5 800 + 5
X = Agla + (p La) 76,5 + 0,5 535+ 0,5

Kpucrannmyeckas cTpyxTypa COEAMHERMH NpUBEneHa B Taba. 23.
AsTtopr paGoThi [3] mpuBOEAT OGOOIIEHHYIO AMATPAMMY COCTOSTHMS
Ag—La, sxmouaromyo, B 0OCHOBHOM, fanHke pa6or [1, 2].

Ta6nuua 2 3. Kpucramimueckas CTpyXTypa coeuHeHuir cucrembi Ag—La [1]

Cumson IlapamMeTpni pemerky, HM
Coepvuenve Ipororun | Ilupcoua,
np. p. a b ¢
Agsla (HT)* - - 0,55690 - 0,90775
Aggslay, Ag;Gd,, hP68, 1,2955 — 0,9525
P6/m
Agla CeCu, oll12, 0,4825 0,7287 0,8196
Imma
Agla CsCl cP2, 0,378— - -
Pm3m —0,380
*TeKCATOHAThHAS CHHTOHMS,
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JInteparypa
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P. 370—374. B.I1. Ionsxosa

Ag—Li. CEPEBPO—JIUTHIA

Jimarpamma cocrosuus cucremb Ag—Li mpwsenena Ha puc. 29, mo
xaBEHEM paGotel [1], OCHOBaHHOW Ha pe3y/lbTaTaX pabors [2].
Li o6pasyer mupOKyIO 00MacTh TBEPAKIX PACTBOPOB MpH OGABICHAN
x Ag. Jlermposanue Li TBeproro pacrsopa (Ag) SHAUMTETBHO YMCHBIIACT
napamerp ['IK pemerku Ag [¢ a = 0,40861 nm p1s Ag 1o a = 40§30 HM
g ciasa Ag — 25 % (ar.) Li] [3]. IlapaMerp kpucTa/UIMYECKOH OLK
pemerkn Li Taxxe yMmMeHpIIaeTcsl 10 MEpE JIETMPOBAHMS Ag (ca=
=0,35093 Bm mas Li mo @ = 0,34928 um ana cruiasa Li — 0,5 % (ar.)
Ag) 14].
Li, % (no macce)
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B cucreme obpasyiorcss dass B, y3, Y, # Y|, HMeOmue obnacru
TOMoreHHOCTH B METEpBaTe 50—56 % (ar.), 63,5—73 % (ar.), 7684 %,
(ar.) u 88—92 % (ar.) Li, coorsercrsenno. Qasza B Gasupyercs Ha
coenmpenmu LiAg, usoctpykrypra CsCl (cmmson Ilupcona cP2, mp. rp.
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Pm3m) ¢ napamerpom pemerkn a = 0,3169 um npu 49,88 % (ar.) Li
[5]. ®azm v, Y2» Y3 [O CTPYKTYpE TECHO CBA3aHbl OHA C APYIOM U C y-
JIATYHBIO ¥, BEPOSATHO, Ga3MPYIOTCS HA COCTMHEHMSX LigAg, 69,23 %
(ar) Li] [2], LijgAgs [76,92 % (ar.) Lil [2, 6] u Lij,Ag 92,31 %
(ar.) Li] [2]. Pagauna saxmouaercs, OUEBMAHO, B PACIpEAE/ICHAA
atoMoB Ag u Li mo pasnuuneM ysnam pemerku. Ilapamerp pemerxn
v3-hase co cropoHm obnactu, GoraToii Ag, OTBEUAET 3HAUCHHIO @ =
= 0,951 uM, paa yo-thaser @ = 0,970 um npu 79,56 % (ar.) Li u IS
¥;-thasm a = 0,982 um npu 91,65 % (ar.) Li [2].
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A 3ycman
Ag—Lu. CEPEBPO—/TIIOTELII

B ofsopuoit pabore [1] ofoSmennl ceemenus mo cucreme Ag—Lu.
Makcumansnas pacteopumocts Lu B Ag pocruraer 5,78 % (ar.) mpu
9BTEKTHYECKO# Temrepatype 814 °C.

B cucreme cymecTeyloT Tpnm MHTEPMETAaLIMUECKMX COEAMHEHHS:
Ag,Lu, Ag,Lu u Aglu. Wadopmanus o xapakrepe n TEMIIEpaType ux
06pa3oBaHUs OTCYTCTBYET.

Kpucrannnueckas cTpykrypa coeanHenmii npusenesa B a6 24.

Tabawnua 24 Kpuctauimdeckas CTPYKTYpa coeauHeHnit cuctemsr Ag—Lu [1]

Cumson ITupco- TMapameTpsr peweTxM, uM
Coeannenne Tpororuit Ha, Ip. p. 2 -
AgsLu MoNi 110, 0,6670 0,4158
14/m
Ag,Lu MoSi, t6, 0,3633 0,9099 +
I4/mmm + 0,0003 + 0,0008
Aglu CsCl cP2, 0,3541 —
Pm3m

Ha puc. 30 npusenena nccienoBanHas YacTh QUATPAMME! COCTOSHMS
cucteMsl Ag—Lu.

Ag—Mg 61

L, (0 Macce)
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Ag—Mg. CEPEBPO—MATHHI

Imarpamma coctosaus Ag—Mg (puc. 31) mocrpoeHa mo aaHHBIM
063opa [1]. Cuctema xapakTepusyeTcs 00pa3oBaHHEM OXHOTO KOHTDYIH-
THO TUIABAmErocs coeauHerus PB'(AgMg) ¥ OHHOrO MHKOHTDYIHTHO
Iiassmerocs coenuHenns y (AgMgs). Ha ocnose Ag m Mg obpasyrotcs
OTpaHMUYEHHHIE TBEPAHE PACTBOpHL. B Ipelenax 00JACTH TBEPAOTO PACTBO-
pa (Ag) uMeeT MecTo ynopsgoueHue ¢ obpasosanueM dasn o' (AgzMg).

B tabn. 25 cyMMEpOBaHBl 3HAueHMsl PACTBOPMMOCTH KOMIIOHEHTOB
CHCTEMBI B TBEDAOM COCTOSIHMM B 33BHCHMOCTH OT TEMIEpaTyphl.

Tabawnua 25 pacTeop T TOB C b Ag—Mg
PacrBOpAIMOCTh KOM- PacTBOpMMOCTD KOM-
Tewmuepa- | nonenTos 8 teeprom | Ucrounnx || Temnepa-| nonenros 8 tBepaoM |Mcrounux
Typa, °C | cocrosumm, % (ar.) Typa, °C | cocrosumu, % (at.)
Ag B (Mg)|Mg B (Ag) Ag B (Mg)|Mg 8 (Ap)
200 <0,20 - 41 450 2,79 - {41
260 0,3 - 3] 450 3,50 - {51
300 0,72 - [4] 457 — 27,20 2]
300 0,90 - (51 472 3,75 - [1]
300 — 27,80 12} 472 385 | — [4]




62 Ag—Mg

. PacTBopuMMOCTb KOM- PacrBopuMoCTb KOM-
l‘eMne]za- H0oHEHTOB B TBepaoM | Mcrounvk || Temnepa-| nouentos B teepgom |Mctounmk
Typa, °C | cocrosuum, % (ar.) Typa, °C | cocrosumu, % (aT1.)

Ag B8 (Mp)|Mg B (Ag) Ag B (Mg)|Mg B (Ag)
300 — 28,40 [3] 472 39" | — 5]
343 1,20 - [$1 500 - *31,60 {31
390 1,70 - 31 550 - 27,60 2]
400 1,59 - [4] 600 - 32,10 31
400 2,30 - 5] 640 - 27,80 2]
400 - 27,00 [2] 700 - 32,10 {31
400 - 30,20 {31 735 - 28,80 [2]
440 3,00 - 759,3 - 29,30 121
‘3!{3‘16“145, TOJXYYEHHBIE SKCTPANONALMEN.

Mg, % (70 Mocce)
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Puc. 31. Ag-Mg

Kpucrannuueckas crpykrypa dasm o (AgsMg) — ymopsmou i
TBepAsA pacteop ¢ I'IIK pemerkoii. Xapameisyn%pﬂnoﬁngﬁ%nzggf :
ynopsitouenmio mo tuny Au,Cu, Ho Habmonaercs Takxe m HeGobmas
TeTparosansHocts [1]. Ilpu mamenenum conepxanms Mg B npenpenax
20,0—-28,5 % (ar.) cpemmmit mapamerp pemeTku hase o’ maMenaercs Ha

Ag—Mn 63

0,0010 BM, HaXONACh B AMANA30HE 0,4104—0,4114 BM no JaHHBIM pa3-
nuuHEX asTopos. TerparomanbHOoCTh pemeTku ¢/a cocramiser 1,0060
npw 28,5 % (ar.) Mg [1}.

Kpucrannmueckas ctpykrypa ¢asu B'(AgMg) — OLK Ttvma (a =
=0,32897 + 0,33472 um) [1].

Kpucramueckas crpyktypa dassr y(AgMg;) — rexcaronasbaas Tena
AsNa; (cumpon Ilupcona hP8, mp. rp. P63/mmc (a = 0,48842 -
+ 0,49030 um, ¢ = 0,77868 + 0,78438 mm) [1].
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JLJ. Poxaun

Ag—Mn. CEPEBPO—MAPI'AHEL]

Tmarpamma cocrosaas Ag—Mn (puc. 32) mocrpoeHa mo oGoOmeHHBIM
AAHHBIM HA OCHOBAHHMH PE3YJIbTATOB TEPMUUYECKOIO, MUKPOCTPYKTYPHOTO
1 PEHTTEHOBCKOTO AHAIM30B, & TAKXKE M3MEPEHMS JIEKTPOCONPOTHUBICHUS
ciaBoB [X]. Merasis 06pasyior Ipu CIUIABIEHME OIMPOKYIO O6MacTh

Mn,% (o MacCe)
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Ag—Na, Ag—Nb 65

HecMemmBaeMocTu (mpu copepXammm Mn or 50,3 mo 95,8 % (ar.)).
TeMiepaTypa MOHOTEKTHYECKOH PEaKIluy PaBHA 1185 °C; npm Temnepa-
type 987 °C u coxepxamun 47 % (ar.) Mg IpoTeKaeT MepUTEKTHYCCKast
peakmus: X + (yMn) = (Ag), BecoMa 6/in3Ka K TEMITEPAType MePUTEeK-
THYECKOH PEAKI[UM TEMIIEPATYPa SBTEKTOMIHOTO NPEBPAEHHS (yMn) =
= (Ag) + (BMn). PacrBopuMoOCTb Ag B (yYMn), onpenesieHHEass METOOOM
uaMepeHns NapaMeTpa pemieTkyu, NpH TeMIeparypax 1150 u 990 °C
paeHa, coorBercTBenHo, 3,2 m 2,6 % (ar) Ag. PacrsopuMmocTs Ag B
(BMn) cocTaBiseT MEHEE 0,2 % (ar.), a B («Mn) IpakTHYECKH OTCYT-
CTBYET.

B coasax, Gorathix Ag, MMEET MECTO yNOpSIOUEHHE TBEPHAOro pacTBso-
pa mpu IOHNKCHMM TEMIIEPATYPHI. Haubosbmas CreneHb MOpsSaKa Ha-
6monaercs y ctasa ¢ 25 % (ar.) Mn.

T.11. Jloboda, A.JI. Tamapxuna

Ag—Mo. CEPEBPO—MOJIMBJEH

PacreopumocTs Mo B Ag mpu TeMmepatype 1600 °C cocrasiseT
~5,6 % (ar.) [X], cornacHo pabote [1] pacTBOpEMOCTH Mo s Ag mpe-
HespHO Mana. Ha oCHOBaHMM TEPMOJMHAMHMYECKHMX NAHHBIX paccuuTaha
muarpamma cocrosaua Ag—Mo [2], B COOTBETCTBHM C KOTOPOI B CILIABAX
cacTembl mpu Temmepatype 959 °C ocymecTBASETCS OBTEKTHUECKOE
npespamenne XK = (Mo) + (Ag); conepxanne Mo B XHUAKOH ¢aze n
TBepHEX pactBopax (Mo) u (Ag) npE SBTEKTHYECKOH TEMIIEpaType
cocrasaser 0,33, 99,994 u 0,15 % (at.), COOTBETCTBEHHO.

Jlureparypa
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K. B. ITosaposa

Ag—N. CEPEBPO—A30T

N u Ag He pacTEOPSIOTCH APYT B APYTe HA B XWAKOM, HU B TBCPAOM
COCTOSHMSX., XVMHAUECKAM IIyTEM CHHTE3MPOBAHBI COCAMHEHNS AgNj n
AgzN. Coennnenne AgN,; mnasurcs npn 250 °C u pasaraercs o B3pel-
som mipy Harpese Bomie 300 °C wmn pu BCTpSXWBAHMM. CrpykTypa ¢asu
AgN, nonobua crpykrype KN3 (a= 0,559 uM, ¢ = 0,605 um). Coennne-
HHUE igaN ycroiunso npu Temnepatype 20 °C 1 MeJJIeHHO PasJaraercs
npu marpese. Pasza AgzN umeer TIK pemerky ¢ mapaMeTpoM a =
=0,4369 um (X, 2, HI].

T.1. Jlo6oda, A.JI. Tamapxuna

Ag—Na. CEPEBPO—HATPUH

Imarpamma cocTosHus cuCTeME Ag—Na, WcciefoBaHHas METOAAMY
TepMUUECKOTO M DEHTFCHOBCKOIO aHATM3OB, MpuBeAena ma puc. 33 [1].
C1a6Hiif HAKJIOH KPUBOW JIMKBHAYCA 110 OTHOMICHHMIO K OCH COCTABOB B
unrepsane konuenTpammi 30—95 %, (ar.) Na ykaswBaer Ha TEHACHIVIO
K PACCTaMBAHMIO B XHIKOM COCTOSHHMH, OAHAKO JKCIIEPHMEHTAJIbHO
paccrausanne oBHApyXeHO He Obuto. Pactsopumocts Na B Teeprom Ag
cocrasiser ~1 % (ar.), pactBopuMocTs Ag B TBepaoM Na HHYTOXHO
Masa u IpH Temnepatype iwiasiaenus Na pasma 0,03 % (ar.) [2].

Na, /o (na macce)
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Puc. 33. Ag—Na

PeHTreHoBCKHME MCCIEHOBAHMS CILIABOB CUCTEMBI MO3BOJIAIM YCTaHO-
BATH CymecTBOBaHue coenuuenust Ag,Na co crpykTypoit tuna Cu,Mg

(cumson [Tupcona cF24, mp. Tp. ngm, a=0,792 um) [1].
JIureparypa
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A 3yeman
Ag—Nb. CEPEBPO—HUOBUN

Ag nu Nb mpakTHueckn HEpaCTBODHMBI HM B XKHJKOM, HH B TBEPAOM
cocrosuamsx. B uHrepsane temmeparyp 1400—1700 °C pacreopumocts Nb
B AMAKOM Ag HE3HAUYHMTEbHA, a8 pacTBOpMMOcTh Ag B TBepaoM Nb npe-
nespHo mana [I].

T.11. Jloboda, A.JI. Tamapkuna

3 3ax. 1534




66 Ag—Nd

Ag—Nd. CEPEBPO—HEOIMM

JInarpamma cocrosaus Ag—Nd OTHOCHTCS K 9BTEKTHYECKOMY THITY C
TpeMsl MHTEPMETAJUTMUSCKMMM COCHMHEHMSMA M HE3HAYMTEIHbHOM B3a-
MMHOH pacTBOpPUMOCTBI0 KOMIOHeHTOB (puc. 34) [1]. Cnnasm cuctemsi
6BLIA TOTyueHH CIOco00M AYrOBOM IUIABKA B MHEPTHOM aTmocdepe u
H3YYEHB! METONAMM METAJLTOrpadMueckoro, pEHTIEHOBCKOro 1 Audxpeper-
IMaJbHOTO TEPMMYECKOTO aHANM30B. JINTepaTypHEE JAHHbBIE COAEPXAT
Pa3HOI/IACKS. OTHOCHTEJIBHO CTEXMOMETPHM M TEMIIEPAaTyp OOpasoBaHMs

N, o (no Macce)
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Puc. 34. Ag—Nd

HMHTEPMETA/LTMYECKMX COEOMHEHNIM M TEMIIEPATYP OBTEKTUUECKAX PEaK-
umit. B pabGorax [2—4] ycranoBaeHO 0OpasoBaHME COSAMHEHMIA:
AgsNd, 4, mnassmeroca konrpysnrao mpu 1025 °C, Ag,Nd, obpasyrome-
rocs 1o neputekTHdeckoi peakumn npu 825 °C, n AgNd, mrassmerocs
koHrpysHTHO npu 952 °C. B cucremMe mpoTEKarOT CAEAYIOMME IBTEKTHUEC-
KHME PeaKIuu:

XK = (Ag) + AgsNd;, mpn 806 °C u 10,5 % (ar.) Nd;

X = Ag,Nd + .I{gNd mpu 810 °C u 40,8 % (ar.) Nd;

X = AgNd + «Nd mpu 640 °C u 80 % (ar.) Nd.

B paGore [5] coemmnenmio, HaubGonee Goratomy Ag, mpumucaHa
dopmyna AgzNd. Temmeparyps ofpasosamust coeauneruit AgzNd,
Ag,Nd u AgNd parnsr 995, 820 u 945 °C, cooTBeTcTBEHHO; HECKOJIBKO
OTVIMYAIOTCS M TEMIIEPATYPH SBTEKTUUECKUX DPEAKLMM, COCTABJISIONIME
805 °C (K = Ag + AgzNd); 810 °C (K = Ag,Nd + AgNd) u 650 °C
(X = AgNd + aNd). B paborax [5, 6] ycraHosneno, uro Ag,Nd noasep-
raeTcs mosmMopdHOMY IpeBpamenuio npu Temmeparype 620 °C.

Ag—Ni 67

Tlo naseeM paborsr [1] pacTBOpMMOCTD Nd B Ag npn TeMnepaTyEe
sprekTHueckoit peakimu 806 °C HaxoauTcs B IpeAe/ax 0,2—0,25 %

(ar.). .
PacreopuMocth Ag B «Nd mpu 725 °C pasna 1 % (ar.) [3].
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T.11. JIo6oda, A.JI. Tamapxuha

Ag—Ni. CEPEBPO—HUKE]Ib

Tuarpamma cocrosaus Ag—Ni ssiserca IIPOCTO#M MOHOTEKTHUYECKOK
cucremoii [X]. Dasosas auarpamMa (puc. 35) MPEACTaBIEHA 10 AAHHAIM
pabor [X, 1]. B oBnactu, Goratoit Ag, COCTaB SBTEKTHYCCKOM n?:nm npu
seTekTHUeckoi Temmepatype 960 °C [X] ormeceR K 99,679 % (ar.),

A9, (10 Mocce)
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68 Ag—O0

COCTaB XMAKo (has3bl Ipn MOHOTeKTHYecKoW Temmeparype 1435 °C [X]
—k 96,11 % (ar.) Ag. IlonoXeHue MOHOTEKTMYECKOM TOUKHM COOTBET-
cteyer 3 % (ar.) Ag [X]. Makcumansnas pacrsopumocts Ni B Ag
cornacHo pabore [X] coorsercteyer 0,102 % (ar.), B Gosee mo3mHEN
pabore [2] yxkasano nHa 0,21 % (ar.) Ni. MakcumanbHas pacTEOPEMOCTb
Ag B Ni cocrasnser ~1 % (aT.) ¥ yMeHbmaeTcs ¢ IOHMKCHUEM TeMITe-
PaTyphL.

Jlureparypa
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.11 XKmypxo, E.M. Coxonosckas

Ag—0. CEPEBPO—XKHCJIOPO]

Baaumoneiicrene Ag ¢ O ommcano B cnpasounmkax [X, 2, III]. Yacrs
AMATPAMMBEI COCTOSIHMSI JTOM CHCTEMBI IIPH IIOCTOSHHOM [AdBJIECHHHA
1,5 1077 MIla (puc. 36) nocrpoena 1o AanHeM pabotsr [X]. PacTeopu-
mocts O B Ag npu Temnepatype 900 °C cocrasaser 0,041 9% (ar.), mpu
200 °C —0,000022 % (ar.) [1II]. Ilpu Temnepatype 150 °C ob6pasyercs
okcux Ag,0, koropmit muccomuupyer npu 230 °C [IU]. Coexunenne
Ag,0 umeer kybuueckyio pemerky Tvma Cu,0, a = 0,4736 um [11]. Tpr

nasneaun 1,25 1074 MIla u Tem-
0, % (am) neparype 1100 °C (ambo

z°c” s 740 15 B0 25 1,15- 107" MIla u ~1300 °C) ky-

0o ras 6uuecKkas PemeTKa COSAMHEHMs Iie-

2200 ST PEXONHT B TEKCATOHAIBHYIO THIA

2000 P CdJ, ¢ napamerpamu a = 0,3072

AN 3) BM, ¢ = 0,4941 (4) um [3].

7800 N Coeaunenne AgO cymecTByer B
\ Y

7600 A ABYX MORU(UKAUMAX: TETPArOHAb~

1400 M\ e Hoit (a = 0,4816 BM, ¢ = 0,4548 BM)

\ ¥ MOHOKJTWHHOM, B3aMMOCBA3b MeX-

1200 \ Ay koropuMu He Haipena [I}. ITo

1000 \.950,5 (A9 <— 9394 APYTMM JaHHHEM [D] 3TOT OKCUA

Ag) 9,32 nMeer Tpu Mopuduxammu: Kybu-

ooa yeckyw (tun  ZnS, a =0,4816

s00 (3) uM, THK (s Merasumueckux
400 aToMOB) M OpPTOPOMOMYECKYIO.
200 190 Okcup AgO, wmeer kyGuueckyo

crpykrypy Tuna NaCl (so3moxHO
tuma KCN), a=0,55 oM [3, III].

C nomouiplo TepMOrpaBMMETDH-
YECKOIro u MHKpOCprKTypHOPO aHa-

0,002 (Ag)+ Ag, 0
2 0,7 0,2 03 04
Ag 0,%%6 (ne macce)
Puc. 36. Ag—O

Ag—Os 69

J1M308B MOCTPOEHA AMArpaMMa CHCTEMBL Ag—AgO B MHTEpBAJIE NABJICHHIA
0,02—70 MIla. Ilpu nasreRnn 70 MIla u Temmeparype 548 °C xpucran-
JIM3YETCsl OBTEKTHKA, COAepXamas 40 % (mon.) AgyO. Ilpu nasieHuu
.1 TTla Ttemmeparypa miasiaenus Ag,0 NpENNOIOKUTENLHO pABHA

1000 °C [1].

Jluteparypa
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7.11. Jloboda, E.M. Coxonoscxkas

Ag—0s. CEPEEPO—OCMUIA

Ha puc. 37 npueefeHa AUarpaMMa COCTOSHMS Ag—Os, nocTpoeHHas
[0 PacUCTHRM A3HHBIM [1]. Baaumuas pacTBOPMMOCTb KOMIIOHCHTOB B
TBEPAOM COCTOSHUM OTCYTCTBYET, & IapoBast (hasa Bemer cebst HAEANBHO.
PacueT npoeeaeH IpH A3BJICHAH 0,1 MIa.
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Ag—P. CEPEBPO—®OCDOP

CeefleHNs 0 AMATPAMME COCTOSHHSI CHCTEMBI Ag—P npusenenn B
paborax [X, D]. B stux paborax coobmaercs o6 06pazoBanuu HBYX
coenmuennit Ag,P n AgP; [X] u sBTeKTHKHM mpn TeMrepatype 877—
879 °C u conepxanum P ~ 3,25 % (ar.).

B 6Gonee nosnmeit pabore [3] meropamm TEPMUYECKOTO ¥ MHKPOCTPYK-~
TYPHOTO aHANM34 MCCAENOBaHA 06/1acTh CHCTEMEI C CopepXanneM P po
7 % (ar.) npu nasnenun 0,1 MITa (puc. 38). MakcumanbHasg pacTBopu-
MocTs P B Xuakom Ag ipn Temmepatype 885 °C, oTseuaomei peakuumu
X = (Ag) + T, pasna 5,7 % (ar.). Temmeparypa storo npeppamenus
NPaKTHYECKM HE 33BMCHT OT JaBneHus [J].

P.% (no macce)
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Puc. 38, Ag—P

Meromom n3soGap nocrpoesa P—T—X muarpamma Tpex¢asHoro pasHO-
secust XK + (Ag) + I. Ilpn temmeparype 780 °C mo mepuTeKTHUECKO
peaxumu o0pasyeTcsl COemMHEHUE AgP,. Ha ocHOBanwm TepMozmHaMuyec-
KOIO 2HA/M33 OTMEYEHH OO/MACTH DEry.ispHEIX TBEPHBIX PACTEODOE B
uHrepsanax 25—30 u 65—70 % (ar.) P. BrickasaHo IpeAmoNOXeHHE 0
BO3MOXHOCTH peanu3auun TeepAodasHuIX mpespamenwit B Goratoi Ag
0671acTH 1 06 OTCYTCTBHM COSNUHEHMI, Gotee GoraThx P, yem AgP, [1].

Jlnteparypa

1. Yrah A.fL, Nmecransnk B.P., Anoxun B.3. u 1p.// Yias. AH CCCP. Heopraunuec-
xue Matepuansl. 1974. T. 10. Ne 8. C. 1401—1405.
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Ag—Pb. CEPEBPO—CBUHEI]

Jlnarpamma cocrosiHust Ag—Pb OTHOCHTCS K CHCTEMaM IBTEKTHUYECKOIO
THIIA C OTPAHUYEHHOM PACTBOPMMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOS-
maum (puc. 39) [X]. Paccumranmnas asropamu paboter [1] mmarpamma
coctosHEst Ag—Pb 6:1m3ka X guarpamMmaM, omyG/IMKOBAHHEIM DaHEE B
paborax {2, 3]. Mexny pacyeTHBIMH ¥ KCIEPUMEHTAIBHBIMA HAHHEIMH
MMEETCs XOpomiee COOTBETCTBHME IO pacrsopuMoctu Pb B Ag B TBEpIOM
cocrosHuM B uHTepsasie temuepatyp 300—600 °C. Pacreopumocts Pb B
Ag mocrmraer 0,3 % (ar.) npm Temmeparype 200 °C. MakcumanbHas
pacTBopumocTs Ag B Pb mpu oeTekTaueckoi temmeparype passa 0,19 %
(at.) [1].
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Io pe3y/bTaTaM TEPMOXMHAMHYECKOTO PACYCTa YCTAHOBJICHHI KOODAM-
Hath osTekTHKH: 304 °C u 95,5 %, (ar.) Pb, uro xoppesmpyer ¢ A3aHHBI-
Mmu pabor [X, 2].
Jureparypa
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Ag—Pd. CEPEBPO—ITAJUIA U

Ag npu coutassiennn ¢ Pd ofpasyeT cucreMy ¢ HENpepHIBHOM B3aMMHOK
pactsopuMocTeio KommoHenToB [X, O, LI, 1]. duarpamMma cocrosHEs
Ag—Pd npencrasnena Ha puc. 40.

Pd, % (0 mecce)
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Ag—Pm. CEPEBPO—IIPOMETHI

Jluarpamma cocrostHust cucremsl Ag—Pm (puc. 41) mocrpoena B pabore
[1]. Opu 775 °C xpucramnusyercs osrektuka (Ag) + Ags; Pm,, cocras
9HBTEKTHUECKOM Touku oTHeceH K 10 % (at.) Pm [2]. Pacreopmmocts Pm
B Ag cocrasnser 0,2 % (at.) mpu 9sTekTHuecKoi Temuepatype. Coenn-
Henus AgsPm;, u AgPm o6pasyioTcd ¢ OTKPHITHIM M3KCHMyMOM IIpH
TEeMIIepaTypax 930 n 960 °C, coorsercreenno. Qasa Ag,Pm xpucramm-
3yercs 1o nepurekTuyeckoi peakuuu rpu 810 °C u mpu 650 °C npetep-
nepaer noaumopduoe npeBpamenue. B Tabn. 26 npusencHB! AaHHBIE O
KPHCTAJLIMYeCKOH CTPYKType coeauHeHni B cucreme Ag—Pm [1].

Ta6auuya 26 KpHCTaLiMdecKas CTPYKTYpPa COEAMHEHHI CHCTeMbI Ag—Pm

Cumeon ITapaMeTpsl pewmieTku, HM
Coeguuenne IIporotunt | ITupcona,
np. rp. a b c
Ags Pm, - h};6,5 1,271 - 0,939
aAg,Pm’ CeCu, oll12, 0,470 0,693 0,816
Imma

Ag—Pr 73

Cumson TIapaMeTpbl PEWIETKH, HM
Coenunenne IIporoTtun 1Inpcona,
up. rp. a b c
AgPm CsCl cP2, 0,370 - -
Pm,3m

Kpucramnueckas crpykrypa BAg,Pm ne yctanosnena

Pm, %o (10 Macce)
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Jureparypa
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C.II. Anucosa
Ag—Pr. CEPEBPO—IIPA3BEOJITUM

Ha puc. 42 npuseneHa AnarpaMma COCTOSHMS cucTeMul Ag—Pr coryac-
Ho pabore [1]. B cucreme obpasyrorcs coemunenmst AgsPr co cTpykrypoi
mina PAgsLa n Agg Pry, co CTPyKTYpOil M30THIIHOA Ags,Gd,,. Unrepsan
roMoreHHOCTH coefunenus Agg Pry4 cocrariser 77,8—80 % (at.) Ag.
Tlpu Tepmuueckoit oGpaboTke cruiasa AgsPr yCTaHOBJEHO CyIIECTBOBaHME
HH3KOTEMIIepaTypHO# Momu(uKanmn o 5Tod (hasel CO CTPYKTypO# co-
6cTeennoro Tuna [3].

IMo nannbiM paGors [4] coenubenns AgsPr u Ag,Pr obpasyrorcs no
MEepUTEeKTHYECKHM peakiusM npu Temneparypax 830 u 847 °C (855 °C
[5, 6]). Coennnenns Ags, Pr, m AgPr niaBsTcst KOHIPYSHTHO IpU 1033
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Pr, % (no macee)
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u 932 °C. B cruiasax cucrembni Ag—Pr nmpoTeKaloT TpHM SBTeKTHYECKHX
npespamenns: XK = (Ag) + AgsPr (802 °C u 9,2 % (ar.) Pr), X =
= Ag,Pr + AgPr (802 °C u 40 % (ar.) Pr), X = AgPr + «Pr (586 °C u
78 % (ar.) Pr [1] mmm 595 °C u 80 % (ar.) Pr [5, 6]). Temneparypa
o = § npespamenus Pr monmxaercs ot 795 no 652 °C ¢ yreqmueHneM
copepxanust Ag B cruiasax 1o 4 %, (ar.). MakcuMmatbHag pacTBOpHMOCTH
Ag B aPr ycranoenena pasnoit | + 0,5 % (a1.) mpu 646 °C [4].

CorsiacHo pabore [1] coepmbeHue AgsPr, oGnanaer rekcaroHabHOMR
cTpykTypoit (cumpon [Impcona hP6S) ¢ napameTpaMu pemeTkH a =
=1,2745 vM, ¢ = 0,9420 am. Tommmopdroe npespawmesne B COSXMHEHIH
Ag,Pr ycranosneno npu temmeparype 617 °C [7]. Huskoremneparypas
momubunkauns aAg,Pr uMeeT opTOpOMOHUECKYI0 CTPYKTYpY THNA CeCu,
¢ mapamerpamu a = 0,4781 um, b = 0,7084 umM, ¢ = 0,8196 BM; BEICOKO-
TEMIepaTypHas Momudbukaia BAg,Pr — crpykTypy TEma AIB, (cumBos
[npcona AP3, mp. rp. P6/mmm), a = 0,4777 umM, ¢ = 0,6867 um. Coemu-
nernne AgPr mmeer crpykrypy tuna CsCl (cumson [Mupcona cP2, op. Ip.
Pm3m), a =0,3736 am.
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T.11. Jlo6oda, E.M. Coxonoéckas
Ag—Pt. CEPEBPO—IIJIATUHA

Imarpamma coctostmmss Ag—Pt (puc. 43), moctpoenHas s pabore [1]
HA OCHOBAHMH HKCIIEPUMEHTANGHBIX M PACUETHRIX AAHHKIX, TOIIOIOIAYEC-
k¥ 6/M3Ka AMArpaMMe COCTOSHWSI, NPUBEAEHHOM B crpasournke [X].
I'parvmn das B, B’, o', «”, y # y’, OPOBEACHHBIE MITPAXOBKIMM JIMHHS-
MM, yKashiBAIOT HA AUCKYCCHOHHbIA XapakTep 9TOii YaCTd AEArpamMMsl [2,
3]. B o63opHoit paore [1] NMpuBEHEHB! CBOTHHE JAHHBIE O KPUCTAJLTTUCC-
KOl CPPYKTYpe M IapaMeTpax PEmETKM TBEPABIX PACTBOPOB HA OCHOBE
Ag, Pt, a Takxe a'-, "~ 1 y-bas. Pasa o’ WMeCT KyOHUECKYIO CTPYKTY-
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py (p. rp. Fm3m) C NapaMeTpoM DEmeTKH Ipu 820 °C a = 0,3910 nm;
cTpykrypa daz a” u y mzoronna CuzAu (cumson Ilapcona cP4, mp. 1p.
Pm3m) pna a-cbass a = 0,3895 am (upn 800 °C), ana y-dasm a =
=0,3890 um.
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Ag—Pu. CEPEBPO—IIJIYTOHMI

JlmarpaMma coctosHUsl cucreMbl Ag—Pu XapakTepuayeTcs OrpaHMyeH-
HOM PACTBOPUMOCTBIO B KHIKOM COCTOSIHMM M CyMIECTBOBAHWMEM MHTEpMeE-
TaJUTTIEcKoro coemunenns PuAg; [, 11. Muarpamma cocrosrms Ag—Pu
TpEeACTaBieHa o JaHHEM pabotw [1] (puc. 44). O6nacts HecMemmBae-
Moctn npu temueparype 950 °C pacmonoxena B npegenax 12—77 %,
(ar.) Ag. Ilpu 3Toii TemmepaTtype B pe3ysibTaTe B3aMMONEHCTBMS ABYX

Ag, %o (n0 macce)
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xupkux as obpasyercs coemunerme PuAg,. ®asa PuAg; umeer rekcaro-
HAJIBHYIO CTPYKTYDY, a = 1,2730 uM, ¢ = 0,9402 nm. ITpu temnepatype
790 °C kpucrauayercs 3BTeKTMKa PuAg; + Ag. OBTekTHUECKas TOUKA
pacronoxena npu 89,8 % (ar.) Ag.

Jlareparypa
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Ag—Rb. CEPEBPO—PYBUIVI

Inarpamma cocTosHms cuctemsl Ag—Rb He mocrpoena.
CormiacHo pabore [1] B3aumHas pactsopumoctb Ag B Rb npenensHo
Maja B TBEPAOM M XHIKOM COCTOSHMAX.

Jureparypa
1. Kienast G., Verma J.// Z. Anorg. All. Chem. 1961. Bd. 310. S. 143—169.
C.II. Anucosa

Ag—Re. CEPEBPO—PEHMN

Cmunassr Ag ¢ Re momyueHst 15 pasyMuBbBIMA METOJAME € MCHIO/Ib30BA-
HMEM KaK YACTHX METa/UIOB, TAK M XMMMYECKMX COCHAMHCHMIA. ¥ CTAHOB-
JneHa HecMemuBaeMmocTb Ag ¢ Re B XuaKoM M TBEPAOM COCTOSIHUSX BO
BCEM MHTepBaie KoHUeHTpawmit [1, 2].

Jlureparypa
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Ag—Rh. CEPEBPO—POJIVII

JlmarpamMma cocTosHM cucTeMel Ag—Rh xapakrepusyercss orpaHIdeH-
HO# PAaCTBOPMMOCTBIO KOMIIOHEHTOB B XUIAKOM M TBEPHOM COCTOSHHSX X,
3]. BapuanT XMarpaMMsl COCTOSIHMS, TOKA3aHHBIA HA pUC. 45, SBISETCS
opuentuposounsm [1]. TTpn Temmeparype ~960 °C u comepkammu MeHee

Rh, % (am.)
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1 % (ar.) Rh ocymecTsiseTcss SBTEKTUUECKas KDUCTA/LTA3ALAS [2].
MonorekTuueckass peakuus peanusyetcs mpu Temneparype 1900 °C,
MOHOTEKTHYECKas Touka otseuaer 20 % (ar.) Ag [2]. Pacrsopumocts Rh
B Ag npu Temmeparype Hike 800 °C IpaKTUUECKH OTCYTCTBYET; C yBEIH-
UEHMEM TEMIIEPATYpPHl pacTBopuMocTs Rh B8 Ag Boaspacraer mo 0,4 %
(at.) mpu 3BTEKTHUECKON Temnepatype [2].

Jinreparypa

1. Karakaya I, Tompson W.T.// Bull. Alloy Phase Di '
P. 362—365. oy se Diagrams. 1986. V. 7. N 4.
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C.I1. Anucosa

Ag—Ru. CEPEBPO—PYTEHUI

Huarpamma cocrosmms Ag—Ru co croponnt Ag (puc. 46) mocTpoena no
nauHeM pabors [1] B pabore [2].

Ilpu Temneparype 920 °C u conepxanmu 3,1 % (ar.) Ru ocymecrsus-
€TCs DBTEKTMUECKAs KpHCTam3auus. Pacrsopumocts Ru B Ag npeness-
HO Mana. B pabore [1] ykasaHo, uTo B crUIaBax c copepxauueM Gosee
5 % (aT.) Ru mpoucXOMT paccnaMBanME, ONHAKO DKCIEDHMEHTAJIBHO
TEMIIEPaTypa MOHOTEKTMYECKOM peakiuu HE omnpeaesena. Ha ocHose
OLEHOUHHIX TEPMOAMHAMHUYECKMX XapaKTEPYCTHK aBTOPH paborer [3]
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NpOBENM NpUONM3UTE/IbHBIA DAcYeT BO3MOXHON DPaCTBOPAMOCTH XHA-
xux ¢as.

OrMeucHo, YTo cogepxamme B cruiasax Ru mo 3 % (ar.) He mameHseT
sesmynay Tepmo DIC. Ag, HO yXYAMAET €ro MIaCTHYHOCT.

Jlureparypa
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C.I1. Anucosa

Ag—S. CEPEBPO—CEPA

JlaHHBIE 110 W3YUYEHWIO PABHOBECHOH AMArpAMMBI COCTOSHHSL Ag—S
npeficraBaeHs B cpasounmkax [X, 3, I]. B cnpasounuke [X] npuse-
IR TIepBbiit BADUAHT AMATPAMME! COCTOSTHUS CMCTEMBI 110 JaHHBIM paboret
[1]. B cucreme Ag—S obpasyercst OnHO CoenMHEHME Ag,S, MMeromee TPy
crabunbubie dopmer. Huskoremmeparypras monuduxanms aAgyS cymec-
TBYeT NP CTEXMOMETpHYecKOM coctase (baswr, B TO Bpems Kak B u y
MORuUKALMH MOTYT pacTBOpsaTh H30nToK Ag u S. Momadukauus oAg,S
obnagaeT MOHOK/IMHHOH CTpyKTypoil (cumBon Ilupcona mpP24), a =
=0,9531 uM, b = 0,6925 M, ¢ = 0,8278 um, p = 123,85°. Crpykrypa

S, % (no Macce)
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BAg,S npu Temmepatype 800 °C xybuueckas (cl6), a = 4890 #M. Moma-
cukauus yAg,S npu temmeparype 600 °C umeer Taxxe KybuuecKywo
crpykTypy (cumson Ilupcona cF12), a = 0,634 am.

B XHMAKOM COCTOSHHH MMEIOT MECTO ABA Pa3phiBa CMEIIMUBAEMOCTH —
B noxcucreMax Ag—Ag,S u Ag,S—S B pesynpTaTe MOHOTCKTHYECKOH M
IBTEKTHUYECKOH PEAKIMid, COOTBETCTBEHHO. DKCIEPHMCHTAILHBHE AaHHELE,
KAacalomuecs rpaHuI] 001aCTH HECMEIMBAEMOCTH B XUAKOM COCTOSHAH B
obnacrn Ag,S—S, orcyrcrsyior. Ha puc. 47 npusenen oSoSmeHHHil
BApHAHT IMATPAMMH cOcTosHES Ag—S [2] B OCHOBHOM IO jaHHEM paGo-
Trt [3]. PacTBOpHMOCTS S B Ag ykasaHa no JaHHHM pabor [4, 5].

Pacrsopumocts Ag B &S (cTabwmbHa 1o 95,5 °C) u B BS (crabmmwHa
B MHTEpBANE Temnepatyp 95,5—115,22 °C) skcnepuMeHTaNbHO HE Ompe-
AesCHA, HO BEPOSTHO HeaHauyuTenbHa, 061acTH TOMOTEHHOCTH MOJMMOp-
bubix Momubukanuit Ag,S onpenencHH B pabote [6].
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T.I1. Jloboda, A.JI. Tamapxuna

Ag—Sb. CEPEBPO—-CYPBMA

Iuarpamma cocrosuust Ag—Sb (pmc. 48) mpHBEnEHA 1O JAHHBIM
paborsr [X]. CucremMa xapaktepuayercs oOpa3oOBaHMEM TBEPHOTO PacTBo-
pa Sb B Ag, {-, €-, &¢'-¢a3 u Teepyoro pacrsopa Ag B Sb. Dazu { ¥ €
06pa3yloTcs 1O MEPUTEKTHYECKAM PEAaKIMAM NP TEMIlepaTypax 702,5 u
558 °C, coorsercreenHo. B murepsane temneparyp 440—449 °C npouncxo-
AMT mponecc ymopspmoduerns B case e. Ilpu remmeparype 485 °C »
conepxanuu 41 % (ar.) Sb B cucreMe MPOXOAWT IBTEKTUUYECKAS KPUCTasl-
musamng. Pacreopumocrs Sb B Ag cocrasisier 7,2 9% (ar.) mpu Temmepa-
Type 702,5 °C u 5,5 % (ar.) npa remmeparype 300 °C, a pacTBopumocTb

Ag B Sb mpenesHo Mana. Ilapamerper pemerky ¢-(hasbl M3MEHSIOTCH OT
a = 0,40923 um 10 0,41229 HM TpA coxepXaHuM B clutasax Sb or 1,14
10 6,15 % (a1.) mpu ucnonnsosanuy Sb uncroroi 99,99 %, (mo macce).
®aza { SB/SETCH MEKTPOHHHIM COSAMHEHMEM C JJIEKTPOHHOH KOHIICHTPa-
nueit 3:2. TlapamMerpu pemeTkn {-(ha3hl ¢ F€KCArOBANBHOM CTPYKTYpOi
(cumson Ilupcona ~AP4, np. rp. P6;/mmc) cocrasnsior a = 0,29276 uM,
¢ = 0,47831 um, c/a = 1,6338 npu conepxanuu 9,2 % (ar.) Sbu a=
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=0,29681 mM, ¢ = 0,48003 am, ¢/a = 1,6173 npu conepxanmu 16,0 %

(at.) Sb.

Ma3H & ¥ ¢ SBASIOTCS ICKTPOHHEIMYA COCIUHCHNIMH C 3JIEKTPOHHOK
kounenTpanuei 7:4. M®aza & coctasa Ag;Sb mmeer OpTOPOMOHYECKYIO
crpyxtypy Tana pCuTi (cumBon Iupcona tP4, np. rp. Pmnm) ¢ napa-
merpama a = 0,599 BM, b = 0,524 mM, ¢ = 0,485 am. ®asa e’ UMeeT
YTIOPSIOYEHHYHO OPTOPOMOMUECKYIO CTPYKTYPY (cumson Tlapcona tP4, np.

. P4 M.
p. P4/mmm) [M] C.IT. Anucosa

Ag—Sc. CEPEBPO—CKAHJIHIA

Jluarpamma cocTosHusi Ag—SC IpUBEACHA Ha pHC. 49 no AAHHHIM
pabotar {1], B KOTOpO# NMpOaHANTH3UPOBAHH M 06061IEHB PE3yaBTATH
pabor [2—S5]. B cucreme 06pa3yioTcs TBEpABIE pacTBOPH Ha ocHoBe (Ag)
4 (Sc) u Tpu coenuHeHus Ag,Sc, Ag,Sc u AgSc.

Coemuennst Ag,Sc 1 AgSC JUIABSTCS KOHIPYSHTHO MpH TEMIepaTypax
1155 u 1230 °C, coorsercrserno. Coemunenne Ag,Sc obpy3eTcss 1o
MEPATEKTHUYECKOM pEaKiuy M3 pacnjaBa ¥ Ag,Sc mpu TeMmeparype
~936 °C. B cucreme oBpasyiorcs Tpu spreknku: X = (Ag) + Ag,Sc mpu
Temneparype 926 °C 1 coxepxanm ~12 % (ar.) [5,4 % (mo macce)] Sc;
X = Ag,Sc + AgSc npu 1130 °C u 40,0 % (at.) [22 % (mo macce)] Sc;
X = Ag%c + (SO) mpu 920 °C u 80 % (ar.) [63 % (mo macce)] Sc.
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Puc. 49. Ag—Sc

Borarag Sc yacte muarpammsl cocrosHus (Gonee 95 % (ar.) Sc) B
obsacTH ITHKBUAYCA NPEACTABACHA Ha PHCYHKE HITPUXOBOH JHHHEH.

Maxkcamanseas pacreopuMocth Sc B (Ag) 3,4—3,5 9% (ar.) npm
temneparype ssrextaxku 910 °C [4], Torma xak mo E€HHBIM JAHHBIM
[1] pacrBopumocTh Sc B (Ag) nocruraer 10,4 %, (ar.) npu Temneparype
asrexTKH 926 °C. UHdopManus o pacteopumoctu Ag B (Sc) u O Baus-
HHUH 00aBOK Ag Ha o = (-IPEBPAICHUE SC OTCYTCTBYET.

B pabore [6] mnpenckasaHa SHTANBINS PACTBOPEHUS OECKOHEUHO
pa3baBneHHOrO XxuaAKOro Ag B xumukoM Sc, passas 128 k]I x/monb.

Kpucrannuueckas CrpyKTypa COeAMHEHHI NpecTasacHa B Tabn, 27.

Ta6auua 27. Kpucraumdeckas CTPYKTYpa COSAMHEHH CUCTEMBI Ag—ScC

Cumson ITapaMeTps! PelIeTKH, HM
Coenunenue | TIporotnn TIupcona, Hcrounuk

op. rp. a 4

Ag,Sc MoNi, tI10, 0,6574 0,40686 [V-C]
14/m

Ag,Sc MoSi, t6, 0,3524 0,8941 [V-C]

14/ mmm

AgSc CsC1 cP2, 0,3412 - M

Pm3m
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T.II. JIoboda, A.JI. Tamapxuna, K.B. ITosaposa
Ag—Se. CEPEBPO—CEJIEH

Imarpamma cocTosuus Ag—Se (puc. 50) B OCHOBHHX ueprax Gnuia
nocrpoeda B pabore [X] MO AaHHSIM, NMOTYYEHHHIM €€ B HAyase CTOnc-
THs. BHOCAEACTBEM TNPEHMYMECTBEHHO YTOYHSIACh KPHCTAUIAYECKAs
CTPYKTypa NOAMMOPGHHX MomudHKanuil €IMHCTBEHHOTO B CHCTEME
coenunenus Ag,Se [3, III, 1, 2]. Coenunenne Ag,Se IIABATCH KOHIPY-
anTHO npu Temneparype 897:3 °C [X, 3]. Ilomumopdroe npespamenue
@ = B coemmHeHus Ag,Se 1o fanHsM paGotst [2] nporcxomaT C TeMmepa-

Se, % (e macce)
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TYPHBIM TVICTEDE3MCOM, TEPEXOR 0 ~ B OCYIIECTBAAETCH MPH TEM
127-133 °C, a B ~ « npu TemnepaT[;peyanIG—-lW °C. i reparype

B cucreMe cymecTByIoT 061acTH PACCHOEHHS B XXMAKOM COCTOSTHMH
npu teMmneparypax 890 u 616 °C [X]. 119 MOHOTEKTHUECKHX TOUEK
naubl 3paucnus 12,0 % (ar) [19 % (mo macce)] Se u 44,5 % (ar.)
[37,0 % (mo macce)] Se. Isrexruueckoe npespamenne XK, = (Ag) +
+ BAg,Se mpoucxomur npu Temmeparype 840 °C. Konmenrpaupms osrekTi-
YecKO! TOUKM npuHsTa BOMmu3n ~32,0 % (ar.) Se, HO TOUHO He ompese-
JIeHa.

Pacreopumocth Se B (Ag) npu MOHOTEXTHYECKO Temmeparype 890 °C
cocrasaser 0,56 % (ar.), npa Temmeparype 400 °C — 0,04 9%, (ar.) [4].

Ipeacrasnednas B pabore [5] o6obmenHHas muarpaMma COCTOSTHAS
Ag—Se aHanorMyHa guarpaMMe COCTOSHMS, IPUBENCHHOK B pabore [X].
Orinmyme ee, B OCHOBHOM, COCTOMT B TOM, UTO B YaCTH AMArPAMMbI
Ag,Sc—Se npu Temneparype sume 693 °C ykasaHa mITpHXOBOA JTMHHEH
aByxdasHas 061acTh XKHUAKOCTH — ras.

Bricokoremneparypras (snie 133 °C) B-momudmkanms Ag,Se mmeer
OLK pemretky [, 6]. OTHOCHTEIBHO CTPYKTYPHl HE3KOTEMIIEPATY PHOM
vomuduKkamm aAg,S¢ CymecTBYIOT pasimyHEle MHeHns. CTpykrypa toi
(asn ykasana xak MOHOKIMHHAA [X], pombuueckas [X, 3, III], rerpa-
roansHas [J]. ITapaMeTpsl pPEmIETKH, COOTBETCTBYIOIAE PAa3THYHBIM
CHHIOHHSIM COETMHEHHS Ag,Se v XpucTanMyeckas CTPyKTypa COeauHe-
HUH NpuBeneHa B Tabn. 28.

Ta6xuna 28 . Kpucraumgeckas CTPYKTYPa COeJUHEHMiA CHCTEMBI Ag—Se

IMapameTpbt pemieTkH, HM
Coenunenue | Cuuronust n
a b c -
pAg,Se (BT) |Kybuueckas 0,498 - — Tipu Temme-
PpaType Bblie
133 °C [5,
61
Ag,Se (HT) |Terparonann- 0,498 — 0,467 Tipu remne-
Has paType HHxe
133 °C [3,
6]
Bonee cnox- 0,706 - 0,498 TTpu temne-
Has TE1paro- partype 65 °C
HaJIbHAS 9, 5, 6]
Pombuueckas 0,4344 0,7111 0,7790  |TTpu remne-
parype Hixe
133 °C (5,
7
» 0,432 0,705 0,782 (1, 51

Ag—Si 85
TTapaMeTps! PEWIETKH, HM
Coepunenne | CHHrOHMS Tip! HHE
a b ¢
” 0,550 0,435 0,357 (o)
* " 0,8630 1,413 1,550 3,7
Ag,¢Se,

.COC;KMHCHMC BBIIEJICHO HENOCPEACTBEHHO ¥3 BOAHBIX PacTBOPOB npu noJydeHunn
coepuuenust Ag,Se; Ha JJEMEHTAPHYIO sueiiky NPUXOAMTCs ueThipe GopMyJbHbIe eu-
HMIBL; COEAMHEHME CUMTAETCS MCTUHHOM HM3KOTEMIIEPATY PHOM monudmxanmeit [7].

B pabore [1] ompenmeneHn ycnoBus 06pa3oBaHHS ¥ YCTOHUMBOCTH
TeTparoBanpHOM MomudEkanum dasn Ag,Se. [lanHas ¢asa obpasyercs
NpH OCAXACHWM B BAKYYME M SIBJISETCH TIPOMEXYTOYHOH MeTacTabrILHOM
chopmoit; ycroirumBoi MomudHKanmeH Ag,Se cuuraercsa pombuueckas [1].
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K.B. Hosaposa, E.B. Jvicosa
Ag—Si. CEPEBPO—KPEMHIH

JuarpamMma cocTosHus Ag—Si HCCIEA0BaHA HEOTHOKDATHO X, 3, 11,
M]. D10 cucrema mpocToro ssTektHueckoro Tuna. Ha puc. 51 npusencna
o6obmennas [2—7] B pabore [1] muarpamMma cocrosHMs. JBTCKTHKA
obpasyercst mpu Temmeparype 830 °C u conepxamm 11,3 % (ar.) Si [2];
845 °C u ~11,15 % (ar.) {6]; 848 °C » 10,7 % (ar.) Si [8]. Maxcu-
ManpHas pacrsopumocts Ag B (Si) ~ 4x10~* %, (a1.) npu TemmepaType
1350 °C [3]. B pabore [9] MeTomoM M3MEPEHES YNEJIHHOIO IJIEKTPOCO-
NpPOTHBJICHUS OBLIO YCTAHOBJEHO, YTO PacTBOPHMOCTD Si 5 (Ag) mpnm
temneparypax mesee 700 °C cocrasnser ~0,002 % (1o macce).

B paborax [5, 7] coobmaercs 06 obpazosannu B 6HICTPO3AKAICHHBIX
cruiasax (ckopocts oxnaxnenns 10° K/c) mByx MeTacTabwibHbIX (a3 B
Goraroit Ag yacT! AMArpaMMEl cocTosEus. Do dasa c T'TIY crpykTypoit
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¥ napamerpamu pemerka a = 0,2870 mM; ¢ = 0,4528 HM B MHTECpBaNE
KOHUEHTpanuit 5—25 % (at.) Si, KoTOpasg pasjaraeTca npH Harpese A0
100 °C [5]; a Takxe asa Ag,Si c poMOIUEcKoil CTPYKTYpOi M mapaMer-
pamu pemerkd a = 0,556; b = 0,916; ¢ = 0,849 uM npu copepxaHuu
~30 % (ar.) Si, koropas crabuiapHa a0 6oaee BHICOKHMX Temnepatyp [7].
B paborax [10, 11] nuarpamma cocrossHus Ag—Si paccuutaHa c
HCTIONb30BAHAEM PA3TMYHBIX TCPMOAUHAMHUECKUX MOJECH.
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r.II. >Kmypxo, K.b. ITosaposa
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Ag—Sm. CEPEBPO—CAMAPHI

TlepBbiift BAPHAHT JUATPAMMBI COCTOSTHAS CHCTEMBI Ag—Sm npexcras-
neH B cipasounuke [I[]. Peaymsrarsr Gonee mosamero uccienosarms [1]
AAIOT VHOM BApHAHT TMATPAMMEL COCTOsHMS. [IOATBEpXIEHO 00pa3oBaHue
KOHTPY9HTHO IIABSIUXCA coemubenmit Ag,Sm u AgSm c remmeparypamu
nnasacHusg 935 1 960 °C, coorsercrBeHHO. HaiixeHo TakXe COCAMHEHHC
Ag,Sm, obpasyiomeecss 0 NEPATEKTHYECKOH Peaknuu Mexay AgzSm u
pacmiasoM npu Temneparype 790 °C.

B cucreMe 06HapyXeHO HAIMYKE TPEX IBTEKTUYECKUX NPEBPAMCHHIE:
X = (Ag) + Ag,Sm mpu 760 °C u 10 % (ar.) Sm; X = pAg,Sm + AgSm
npu 775 °C u 37 % (ar.) Sm; X = AgSm + («Sm) npz 675 ‘C u 82 %,
(ar.) Sm. JIuHRS NMKBUAYCA HA YYaCTKE MEXXY IBTCKTHKOH mpu 82 %
(ar.) Sm u (Sm) moka3aHa IWTPUXOBOH JMHUCH. [IlaHHBIE O pacTBOPUMOC-
T4 Ag B (Sm) OTCYTCTBYIOT.

$m, % (no macce)
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Puc. 52. Ag—Sm

B 0630pHoit pabore [2] npexcrasieH BAPHAHT AHArPAMMEL COCTOSIHHS
Ag—Sm (puc. 52), NOCTPOEHHO#, B OCHOBHOM, IO JaHHKIM paborsl [1],
a TakXe MO COBOKYNMHOCTH RAHHBIX uccaepoBaEmit [3—5]. Ilpum atom
coenuHenuIo, Haubonee Goratomy Ag, npumucan cocras Ags Smy, [2]
BMecTo AgzSm cornacHo pabore [1]. O6nacTh FOMOr€HHOCTH COEAMHEHUS
Agg,Sm, , pacnonoxena or 21,5 mo 25,5 % (ar.) Sm [4]. PacrBopumocts
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Sm B (Ag) mps sBTEKTHUECKOH Temmeparype cocrapasger ~2 % (ar) [l1,
0,42 % (ar.) Sm [6], 0,72 % (ar.) [3]. B pabore [2] mpemroxeno
ycpensenBoe 3Hauenwe ~1 % (ar.) Sm. Pacropumocts Ag B (Sm)
npeHefpexuMo Mana.

Kpucrannuueckas cTpyKTypa COEAMHEHHMI npusenesa B Tabn. 29.

B [7] uamepena TEII0EMKOCTb aMOP(HOIO CILTaBa coCTaBa AgpoSmy.

Ta6auuna 29 . KpacTawmuecKas CTPyKTypa COeIHHEHHA CHCTEMbl Ag—Sm

Cumeon | IlapaMeTpsl pemieTKH, HM

Coenunenue ITpororvn | IMupcona, [Ipumeuaune
np. rp. a ¢
Ags,Sm, Ags Gdyy hP68, 1,2644 0,9229  |B ofnactn
P6/m GoraTbix Sm

CILIaBOB OKOJIO
25,5 % (ar)
Sm [4]

1,2750 (3) 0,9381 (2) |B obmactu
Gorateix Ag

CIUIaBOB OKOJIO
21,5 % (ar)

Sm {1]
BAg,Sm (BT) | AgPu’ - 1,271 0,9430 |[1]
PG,
aAg,Sm (HD)™ - - 1,59 2,97 71
AgSm CsCl cP2, 0,3676 (3) - (4]
Pm3m

;C nedunutom no Ag [1].
TerparonabHas cuuronus [7].

Jlureparypa

1. Stapf L, Kiessler G., Jehn H., et al.// J. Less-Common Met. 1980. V. 71.
P. 19-27.

2. Gschneidner, Jr., K.A., Calderwood F.W.// Bull. Alloy Phase Diagrams. 1985. V. 6.
N 2. P. 142—143.

3. Gebhardt E., von Erdberg M., Luty V.// J. Nucl. Mater. 1964. V. 10. P. 303—305.

4. Steeb S., Godel D.// Z. Metallkunde. 1965. Bd. 56. S. 612—615.

5. McMasters 0.D., Gschneidner, Jr., K.A., Venteicher RF.// Acta Crystallogr. 1970.
Bd. 26. S. 1224—1229.

6. Gschneidner, Jr., K.A.,, McMasters 0.D., Al der D.G., Venteicher R.F.//
Metall. Trans. 1970. V. 1. P. 1961—1971.

7. landelli A., Palenzona A.// J. Less-Common Met. 1968. V. 15. P, 273—-284.

T.11. JIo6oda, A.JI. Tamapxuna
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Ag—Sn. CEPEBPO—0JIOBO

Jannre o B3aumoieicTBuu Ag M Sn NPUBCICHH B paborax [X, 9,
IIT]. OB6o6meHHas muarpaMMa cocTosEus (puc. 53) mocrpoeHa B 0630pHO
pabore [1] Ha oCHOBAHMM JAHHBHIX O TEMIIEPAaTypax JIMKBWIYCA H CONMAY-
ca [2—T7].

[B CHCTEME CYMECTBYIOT TBEPABIE PACTBOPHI HA OCHOBE KOMIIOHEHTOB
(Ag) 4 (Sn) W [BA COCTMHERMS ( H €.

8n, %o ( no macce)
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®aza ¢ o6pasyercs HO NEPUTEKTHUCCKOH PEAKOMH X+ { = ¢ npu
remmeparype 724 °C u comepxammm 13 9, (at.), MHTEpBaJ rOMOT€HHOCTH
~12,2-22,5 % (ar.) Sn npu temmeparype 500 °C; MaKCHMATLHOE COREP-
xanue Sn B dase { — 22,8 % (ar.) mpu TeMnepaType 480 °C.

Maza ¢ obpasyercs N0 NEPUTEKTHYECKOA PEAKIUH X+ = ¢ npn
temneparype 480 °C u conepxamuu ~25 % (at.) Sn, obaacTp roMOreH-
moctH coorsercrayer 23,7—25 % (ar.) Sn [4].

JprexTaka € + (Sn) oOpasyercs mpa temmeparype 221 °C u copepXxur
96,2 % (ar.) Sn [3, 4].

Pacteopimocts Sn B (Ag) mamensiercs ot 11,5 % (aT.) mpu Temmepa-
Type 724°C (TeMnEpaType NEPUTEKTHKH) [0 ~10,7; 10,31 9,9 % (at)
npu remmeparypax 500, 400 u 300 °C, coOTBETCTBEHHO [4—8]. BeicTpoit
33aKanKoi#t MOXeT OHTb MOTYYEH NEPECHIIECHHMIN TBEPABL pacTrBop (Ag)
¢ 13 % (ar.) Sn [8]. Pacreopumocts Ag B (PSn) HE TMPEBRIIACT 0,09 %
(ar.) [4, 9]. TemnepaTypa NOIMMOPGHOTO (AIOTPONHUECKONO) MPEBPa-
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menus aSn = $Sn ¢ yBesMUEHNEM copepXaHus Ag B CIUIABE HE MEHIEeTCs
H ocraercd paseo#t 13 °C [10].

Kpucrammueckas CTpyKTypa coeqMHEHuit puBeaeHa B Tabn. 30.
B pabore [7] npuseneHn TepMONHHAMMUYECKAE CBOMCTBA CILIABA.

Tabauua 30. Kpucraumgeckas CTPYKTYPa COeJHHEHUN CHCTEMBI Ag—Sn

Cumson TTapaMeTps! pewieTku, HM
Coepune- | TTpororun P Hcrounnx
HUE np. rp. a b 4
4 Mg hP2, 0,29436 — 0,47845 i, 1]
P6,/mmc
€ PCusTi oC4, 0,59682 0,47802 0,51843 [11]
Pmmn
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K.B. ITosaposa
Ag—Sr. CEPEBPO—CTPOHITUM

JlmarpaMma COCTOSIHMS STOM CHCTEMBI NPHBENEHA HA puc. 54 1o
naHHnM uccaeposanuit [X, 1—3] ¢ yyerom 0606meHHs, CAEIAHHOIO B
pabote [4].

B cucreme Ag—Sr 00pasyioTcst TBEpbE pACTBOPEL HA OCHOBE HCXOHEIX
KOMNOHEHTOB (Ag) M (Sr) u narp coenuaennit, CoepuHeHHS Ag.Sr,
Ag Sr, AgSr un Ag,Sr; MnaBaTca KOHrpySHTHO IpW Temmepatypax 783,
766, ~680 1 665 °C, coorBeTCTBEHHO, Ag,Sr obpasyercs 0 HEPATEKTH-

uyecKOi peakmuy mpu Temrnieparype 713 °C u3 pacruiasa u Ag,Sr. Cornac-
HO pabore [2] muprHEAa 06MACTH TOMOTEHHOCTH AgsSr cocrasnser 1,4 %
(at.). B oroit cACTEME MMEETCS NATh IBTEKTHUCCKHMX IIPEBPAIICHMIA:
mexay (Ag) u AgsSr mpu conepxanun 10,8 % (ar.) Sr u TemmepaType
747 °C; mexpy Ag,Sr u Ag,Sr mpu 27 % (ar.) Sr u 686 °C; mexmy
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Puc. 54. Ag-Sr Ao
Ag,Sr u AgSr npu 45 % (ar.) Sr u 638 °C; mexny AgSr u Ag,Sr; npu
55g2% (ar.) Sr u 645 °C; Mexay Ag,Sr; u (Sr) mpu ~76,5 % (at.) Sr u
436 °C.

KpacTa/ummdeckasl CTPYKTYpa COCMHEHMA cucTeMbl Ag—Sr mprBefieHa

B 1aba. 31.

Ta6auna 31. Kpucraumaeckas CTPYKTYpa COCIMHEHHMA CHCTEMDI Ag—Sr

Cumeon ITapaMeTps! pemieTkH, HM
Coeaune- | TIpororun | ITupcoHa, 2 5 - HcTOaHHK
HHME np. rp.
AgsSr CaCus hP6, 0,5644 - 0,4631 [2]
P6/mmm
Ag,Sr CeCu, 0l12, 0,481 0,771 0,826 (51
Imma
AgSr FeB oP8, 1,6558 0,4788 0,6385 [3, 6]
Pnma
Ag,Sr; Er3Ni, hRI1S5, 0,9962 - 1,861 (71
R3
Ag,Sr, Fe;Th, hP20, 1,138 - 0,7277 @]
Poyme
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JLJI. 3ycman, JI.B. ITosaposa
Ag—Ta. CEPEBPO—TAHTAJI

B pa6ore [1] coobmaercd, YTo KOMIOHEHTH HE3HAUMTEIBHO B3AMMHO
PAacTBOPHMEI B TBEPAOM COCTOSHMM ¥ OTPAHWYEHHO PACTBOPHMEL B XHIKOM
cocrosinuu. Ilpexnonaraercd, 4T0 HOHBAPHAHTHOE TPEBPAMEHUE MEXAY
)[I)((, I(I?]g) u (Ta) co cTOpOHBI Ag HOCHT NEPUTEKTHUECKMIl XapaKTep
JInreparypa
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K.B. Iosaposa
Ag—Tb. CEPEEPO—TEPBUI

Crutaset cucremnr Ag—Tb uccienosam B pabotax [1—5], pesysraTh
KOTOPHIX OBUIM IIOJIOXEHK B OCHOBY 0G06MEHHOTO BAPHAHTA AHATPAMMSI
cocrosHUA (puc. 55), npusegeHHOro B pabore [6] u maubonee 6au3Koro
K BapHaHTY AMArpaMMH, NPEUTOXEHHOro B padore [5]. B cucreme obpa-
3YIOTCSL TBEPAbIE PACTBOPH Ha OCHOBE KOMIOHeHTOB (Ag)  (Tb) u Tpu
MHTEPMETALUIMYECKNX coemmHenus Ags) Tb 4, Ag,Thb n AgTh, miassummx-
Csl KOHTPYOHTHO mpu Temmeparypax 985, 915 u 1145 °C, coorBercrsenso.
Cocnunenne Ags, Tb, umeer 061acTh TOMOTCHHOCTH, KOTOPAS JIEXHT B
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npenenax 21,5-25,5 % (ar.) Tb. B cACTeMe NPOTEKAIOT YETHPC IBTCKTA-
yeckue peakumm: X = (Ag) + Ags Tb,, npu Temmeparype 801 °C [3]
wm 805 °C [5] u conepxanwma 11,0 % (@) Tb; X = AggTb;, + Ag,Tb
npu 885 °C u 31,5 % (ar) Tb; X = Ag,Tb + Ag Tb npu 900 °C u
35,0 % (ar.) Tb; X = AgTb + (¢Tb) npu 860 °C u 75,0 % (ar.) Tb.

MakcumanpHas pactsopumocts Tb B (Ag) cocrasaser 1,12 % (ar.);
pacrBopuMocTs Ag B (Tb) npenebpexuMO Mana M, NO-BUAMMOMY, HE
BAMSET HA TEMIEPATYPy ToauMopdHoro npespamenas Tb [61.

Kpucra/umueckasi CTPYKTypa COEAMHCHUN CHCTCMBI TIPUBCACHA B
Tabn 32.

M3yueHsl MATHUTHBIC CBOHCTBA aMOPGHOTO CILIABa Ag,gThbs, 191,

Ta6auua 32. Kpucraumueckas CTPYKTypa COeJUHEHMHA CACTEMbI Ag—Tb

CumBoa TTapameTpbi PEUMIETKH, HM
Coenuuenue Tpororun | I'upcoHa, ITpumeuanne
op. rp. a <
Ags,Tby, Ag5Gdy | AP68, 1,2654 0,9291 |B ofnacmn
P6/m Gorarbix Tb
CILTaBOB OKOJI0
25,5 % (ar)
Tb [1]
1,2650 (5) | 0,9280 (3) |B ofnacru
GoraTeix Ag
CIUIaBOB OKOJIO
21,5 % (at)
Tb [4]
Ag,Tb MoSi, t16, 0,3711 2) 0,9253 (4 |7, 8]
14/mmm
AgTb CsCl cP2, 0,3625 (1) - (7
Pm3m
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Ag—Te. CEPEBPO—TEJLIYP

B paBore [1] npmBenen ROoCTATOMHO HOMHENA 0630p MCCTenoBanmit [X.
2, 3] nuarpammsr cocrosEus Ag—Te. [Tocrpoernas B pabore [1] zmar:
pamMMa ¢ He6ONBIIMMY JOTMONBEHMSMM NPENCTABNECHA HA puc. 56. Ona
XapaxTepuayercs 00pa3oBAHMEM HECKONBLKMX COCAMHEHHIA,

Coenunenue Ag,Te o6pasyercss HENMOCPEACTBEHHO W3 paciLiaBa npu
remneparype 959 °C. Coemwnenns Ag, ssle 1 AgcTe, ofpasymwrcs
TIEPUTEKTHYECKH TIPH Temmepatypax 465 u 460 °C. Cocnunenue AgTe
ofpasyercs no nepurekroupHoit peaxumu npa 210 °C. Coenumenne
Ag,Te B MHTEpBAJIC TEMIIEPATYP MEXNY KOMHATHOH TEMIEpaTypo u
TEMIEPATy PO IIABJIEHUS NPETEPIEBAET ABA MOTUMOPMHKIX TPEBpamIc-
und. Ilo nammwem paGotst [4] Hu3KOTEMnepaTypHas MORHGDHKALHS

Te, 7o (no macce)
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«Ag,Te EMECT MOHOKTHEHYIO PEIIETKY M YCTOMUMBA IPH KOMHATHOH
remmeparype. ONHAKO B PaBEMX paboTax NPHBOAATCH NAHHKE M 00

MUECKOH 37EMCHTAPHOH TUEHKE HU3KOTEMIICPAaTypHOM MOmuduKanmm
aAg,Te [X]. OTK/TOHEHHE OT CTEXHOMETPHYECKOTO COCTABA CHHXAET
remneparypy nepexona aAg,Te ~ pAg,Te or 145 °C B yacTa cHCTEMBI
co cropornl Ag o 105 °C B uacrm cuctemsl co croponn Te. B arom
AHTEpPBAJIE TEMIIEPATYP NPOUCXOXAT IIEPECTPOMKA ATOMOB 31EMEHTAPHOM
SueiKM W3 MOHOK/IMHHOH B TDAHENEHTPHPOBAHHYIO KyGmueckyio. Temme-
patypa casosoro nepexona PAg,Te s yAg,Te TakXxe 3aBACHT OT CTCXHO-
METPWYECKOTO COCTaBa COeuHEHMs ¥ uamendercs ot 802 °C and cruiagos,
conepxamux u3buTOK aToMoB Ag, 10 690 °C st cruiaBoB ¢ u3GHIT-
koM Te.

WameBeHne Temmepatyp (PazoBhIX HCPEXONOB B 3aBUCMMOCTH OT
OTKJIOHEHHSI OT CTEXMOMETPUUYECKOIO COCTABA YKA3hIBAET HA CYLICCTBOBA-
Hue HEKOTOPOH 061acTi TOMOreHHOCTH Ha ocHose Ag,Te.

Coenunenue Ag; sTe CYmECTBYET B MHTEpBAJC KOBLECHTpAUXA
34,4—34,8 % (ar.) ‘%e Mexny temneparypamz 120 u 465 °C. Ilpu
remmeparype 465 °C IpouCXOTUT MHKOHIPYIHTHOE IJIABNCHHME COCAMHE-
mus Ag; g3Te ¢ obpasosaruem BAg,Te u XHIKOCTH, IPH TEMIEPAType
120 °C — pasnoxenue Agl‘ssTe Ha PAg,Te n aAgsTe;.

Coenunenne AgsTe; 00pasyercst IO IIEPHTCKTHUECKON PEaKIMU MEXTY
Agl,ssTe H XWIKOCThIO NpH Temmeparype okosno 460 °C. Oroit dasze,
kpome opmysnt AgsTe;, npurmickBaoT eme copmyssi Ag;Te,, Ag,,Te,
u Ag,Te, [X]. Onmako B pabore [S5] ykasbBAETCH, YTO TOJBKO
cocras AgsTe; GBLT MOMyYeH ONBOMA3HAIM K II03TOMY NPHHUMAETCH ITA
¢opmyna.

BBUIO TPEAIIOIOKEHO CYMECTBOBAHME HEKOTOPO 06/IACTH MOMOrEHHOC-
TH, OnuchBaeMoi obmeit dopmynoit Ags_ Te;, rae x H3MeHseTCH OT 0
g0 0,2 wiu passo 0,5 [1].

Coenunenue AgsTe; cymecrsyer B Tpex monudukanusax. Ilepexon
aAgsTe; B BAgsTe; mpoucxomuT HpH TEMIEpaType 250 °C npu u3bbrrxe
aTOMOB Ag 1O CPaBHEHMIO CO CTEXHOMETPHYECKMM COCTABOM M IIpH TEMIIE-
parype 295 °C npu u3buitke aromos Te [3, 6]. Ilepexon BAgsTe; B
yAgsTe; ocymecrsasiercs py TEMIEPaType 417419 °C.

Monoreutypnn Ag AgTe He 6bu1 crHTeauposad w3 onemcHToB. OnHa-
KO OH BCTPEYAETCS B NMPHPOAE B BUAE MUHEPAJA IMIIPUCCUTA, KOTOPBLA
ycroiuus npu Temmeparype Huxe 210 °C [6]. [lns coenumenus AgTe
yKassBaeTCs TAKXE TeMIeparypa pasnoxenus 215 °C [II].

Coenunenne yAg,Te c Ag obpasyer JBTEKTHKY, CONEPXAMYIO 8,0 %
(ar.) Te u nnassmyiocs mpu 873 °C. Osrekruka, 6oratas Te, umeer
cocras 67,0 % (ar.) Te, 33,0 % (ar.) Ag m remmeparypy IUIaBJICHAS
351 °C [X}. Co cropoms, GoraToit Ag, o6HapyXeHa 061aCcTh HECMEIIHN-
BAEMOCTH B XMAKOM cocTosHuu B mpeaenax 9,0—31,0 % (ar.) Te npu
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TeMnepaType MOHOTEKTHKA 893 °C. Kpuruueckas TeMIeparypa cMecu
- °C [71.
meyx xmakocreit 1115 °C [
yB CHCTEME MMEET MECTO HEKOTOpas pacTBOPHMOCTD Te B TBCp):(:IL‘A)
COCTOSHEH, KOTOpasi, COMJIACHO pE3y/sTaraM H3MEPCHUS YIISTBHOTO
51EKTPOCONpOTHBICHAS [8] MpH HEKOTOPRIX TEMIEpaTypax COCTaBJsCT:

Temneparypa, "C ....... 400 500 600 700 820
Te, %
T:::wpnmom ........ / 0,07 0,19 0,41 0,65 0,87

e [9] npuBeneHa 060OmEeHHas AMarpaMMa COCTOSHAS Ag—Te.
Ouf g:‘lf:xae['rgﬂ cl))'r paccMaTpuBacMOi 060u6memmx‘¢'1 guarpammsl [1] B
obnacTu, TMPUJIEraloOmel K CropoHe 6oraroit Te, rae Opu Temneparypz
pommie 940 °C ykasana asosas obnacte CK + ). Kpome TOrO, mem;ﬁ
paanuums B KOJMYECTBE M TEMIEPATYpax nonuMopdHBIX npenpamer‘; i
coenunenuit Ag, ggTe [1] 6o Agy gTe 9] u AgsTfis ’?CTHBK &
puc. 56). Ecm 10 napEsM paborsl [1] u1s cOeNUBCHUS Ags €5 Cym
TBYIOT NOJIMMOpQHLIC NPEBPAMCHH & = B B uHTCpBANC remnepaégg
250295 °C u § = y B UHTEpBA/IC TEMICpATYP 417—419 °C, 10 B pa!
[9] ynOMAHAETCS TOJBKO O NPCBPAIICHIH X = B MHTEpBAJIC 'remnepa'ryg
265295 °C. [pusenennsie B pabore [1] remneparypsl npeppameHus P -
=y — 417—419 °C aBTOpHI paborsr [9] CKAOHHE cyrﬂec'mAK -lTeMﬂepa';.'irlpB
420 °C HepHTEKTHYECKOH peaxkuyy X + pAg, gTe = pAgsles, xo B
pabore [1] pist nepmexmqac;(;n?cpeawn 00pa3oBaHusl COEIUHC

aeTca TemIeparypa .

Agsg;g;mnqecxan l::Tp}}I'KTypa coeuuenuit Tpusenena a rabxn. 33.

Ta6nauua 33. Kpucraumueckas CTpykTypa coexmuenmit cucreMsl Ag—Te

CuMBOT Tlapamerphl PelieTkH, HM .
Coepuue- | ITporotun | ITupcona, 7 p lyrme
HME np. rp. a =
«Ag,Te Ag,Te mP12, 0,809 0,448 0,896 [
P2/c
_ - ITpu TeM-
BAg,Te - cF12 0,6585 o
250 °C (11l
- - Tlpu Tem-
3 — 2
yAg,Te - 0,529 o o
~825 °C
[IT]
- 0,845 (m
AgsTe - hP55, 1,338 X
st P6/mmm
AgTe - 0oP32, 0,890 2,007 0,462 134}
Pmnm
*Ky6uuecxas cunronust (OLIK) [T1, m].
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JLJI. Poxnun, E.B. JIvicosa
Ag—Th. CEPEBPO—TOPUH

Yacrs nuarpammsl cocroseus Ag—Th mocrpoesa B pabore [1] u
npeacrasicHa B cnpasounvke [X]. OaHako mpu MCCIENOBAHMM HCIOIB30-
BaJIA HEAOCTATOYHO YMCTHIE METAJUIB, A Ipu coaepxasuu Th Gonee
40,0 % (ar.) cnaaBel TAKXE 3arpa3HS/IACh MATEPUAJIOM TUIVISL ¥ OKCHAOM
Th. UccnenoBanns GbUTA NPOBENEHHI, IIABHHIM 00pa3oM, METOOM TEPMU-
yeckoro ananmaa. B obnactu cocrasos or 0 xo 40,0 % (ar.) Th ycranos-
nero [1] cymecrsoBamme fBYX MHTEpMETa/UIMuecKuX coenmHermit Ag;Th,
AgsTh; c remneparypamu miasnesus 1120 u 1035 °C, cooTsercTBeHHO,
H IBYX 3BTeKTHuecKHX peakumit: X = (Ag) + Ag;Th npu Temneparype
894 °C u conepxanuu ~7,5 % (ar.) Th u X = Ag,Th + AgsTh; npu
rtemneparype 1023 °C u comepxasuu Th ~ 35,0 % (ar.). Ilosneee B

Th, % (110 macee)
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pabore [2] METOAOM DEHITEHOBCKOTO AHATH3A M M3MEPCHHS MJIOTBOCTH
6bUT0 TIOKA3aHO, yTo coeauuenne AgsTh; B MEHCTBHTENHHOCTH NMPENCTaB-
nser coGoi cocpunenue Ag,Th.

Crpoenuc cucremsl Ag—Th B o6nacre, Goratoi Th, ompenesnesno B
pabore [3], B xoropoill ucrione3osann Gomee umcrwmi Hommeret Th.
Boraroe Th coenunenue umeer cocras AgTh) ¥ BCTYNAET B 9BTEKTHYEC-
KOE B3aMMOACHCTBHE C TBEPABIM PACTBOPOM Ha ocHose Th mpu TemMnepa-
rype 1012 °C u conepxanun Th ~ 70,0 % (ar.). Temneparypa nnasie-
Hus coenmHeRHs AgTh, He Morna GuTe TOUHO OmpesiesieHa HM3-32 €r0
BBICOKOM PEAKTHBHOCTH.

OBo6iicHRas apTopamu paboTs [4] muarpaMMa COCTOSHHS, TNPHBCICH-
HAag HA puC. 57, OCHOBaHA HA JAHHBIX YNOMsHYTHX pabor [1—3]. Temme-
paTypa TUIABJEHMS KOHTPYSHTHO IUiaBsmpuxcs coemunernit AgaTh, Ag,Th
u AgTh, cocrasaser oxono 1125, 1030 n 1020 °C, cooTBETCTBEHHO, a
COCTAB JBTEKTHUECKOH TOUKA MeXAY Ag u AgzTh orseuaer 7,7 % (ar.)
Th. Makcumanssas pacrsopumocts Th B (Ag) IpM IBTEKTHUECKOH
remneparype 894 °C cocrasaser 0,09 % (ar.) [1, 41, a Ag B (Th)
3HAYMTCIRHO MeHbmie, uem 2,0 % (at.) mpu 1000 °C [3].

Kpucra/inyeckas CTPYKTypa COeNMHEHHI npuBeaeHa B tabm. 34.

Ta6awua 3 4. Kpuctammueckas CTPYKTYpa CoeTHHeRHil cucremsr Ag—Th

CumBon ITapaMeTpei pemieTKH, HM
Coepuuenune Ipororunt | Mupcona, UCTOUHHK

np. rp. a <

Ag,Th AlIB, hP3, 0,4837 (2) | 0,3353 (2) [2, 4]
P6/mmn

AgTh, AL, Cu 12, 0,751 (10 0,584 (1) [4, 5
I4mem
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Ag—Ti. CEPEBPO—TUTAH

Iuarpamma cocrogans Ag—Ti uccaeposanacs pspom asropos [X, 3,
111}. B pabore [M] npuseneH 0600mEHHBIT BapuanT (ha30BO AHArPAMMEL
(puc. 58), mocrpoeHHb# no paboram [1-5].

B cucreMe HaexXHO MAEHTH(QUIMPOBAHO 00PA30BAHUE TBEPABIX PAc-
TBOPOB Ha OCHOBE MCXOXHBIX KOMIOHeHTOB (Ag), (aTi), (BTi) u mByx
coenuuennit AgTi u Ag,Ti, 06pa3yOmMuXCcs N0 NEPATEKTHYECKUM peaK-
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musm. Coexnnenne AgTi obpasyerca mpu temmeparype 1020:5 °C u
conepxanueM Ag ~ 48 %, (ar.) m3 pacrnnasa ¢ <94,0 % (ar.) Ag [1, 4]
7 (BTi) ¢ ~15,5 % (ar.) Ag. Coenunenue AgTi wmeeT 061aCTh TOMOTEH-
BOCTH ~48,0—~50 % (ar.) wia ~65,0—~67 (mo macce) Ag npu 940—
960 °C. Coennnenue AgTi, obpasyerca o NepHTEKTONIHON PEaKIMH U3
(pTi), conepxamero ~12,0 % (ar.) Ag u AgTic ~48,0 % (ar.) Ag npu
remneparype 940 °C.

Oprekronmroe npespamenme (BTi) = (aTi) + AgTi, nmMeer Mecto npu
remneparype 855 °C u conepxanun Ag ~ 7,7 % (ar.) [5].

Co CcTOpOHH Ag MMEET MeCTO 3BTEKTHUECKOE NpEBPAMEHME MNpH
Temneparype 960 °C. Dsrekruxa copepxur ~95,0 % (ar.) Ag.

Pacrsopumocrs Ag B (BTi) cocrasaser 16,3 % (ar.) Ag [1] uam
15,0 % (ar.) [3] npu remmeparype 1020 °C, ~12,0 % (at.) mpm: Temme-
parype 940 °C. Pacrsopumocrs Ti B (Ag) ouenena kax ~5,0 % (ar.).

Kpucrammuyeckas crpykrypa AgTi, TerparonanpHas tunma MoSi,
(camBon TTupcona tI6, mp. rp. I4/mmm) c mapaMeTpaMu pelleTKH a =
=0,295, ¢ = 1,185 um [6]; AgTi mMeeT TeTparoHaIbHYIO CTPYKTYPY THIIA
YTiCu (cumBon Ilupcona tP4, np. rp. P4/nmm) c napamerpamMu pemeTKH
a=0,290, c = 0,814 um [6].

B pammux paborax [X] mpexmonaranocs 06pa3soBaHME COCTMUHCHHS
AgTi; ¢ ynopamouernoit I'l] TerparoBansHo# CTPyKTypOil THIA AuCuy
(cumBos ITupcona cP4, np. rp. Pm3m) ¥ napamerpamu pemeTKH a =
=0,4187, ¢ = 0,3950 sm [2], cymecTBOBaHHE KOTOPOi HE GbUIO MOATBEp-
XIEHO 60sice MO3THMMM MCCAEAOBAHUSIMH.

A*
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K.B. Iosaposa

Ag—TI. CEPEBPO—TAJUIMA

Iuarpamma cocrosians Ag—T! mpocroro ssrekruyeckoro tuna [X].
Pe3ynbTaThl Pas/IMUHBIX VCCAEIOBAHME MPOAHATMSHPOBAHK B pabore [1].

Sprextuka X = (Ag) + (BTI) obpasyerca npu temneparype 291 °C
u copepxanun 97,4 % (ar.) Tl [2] smbo npu 291 °C u 97,2 % (ar.) Tl
[3], mabo mpu 287 °C u 94,75 %, (at.) TI [4].

Ilna o6obumieHEod ZMATPAMMBI COCTOSHMSI TIPMHSTA IBTEKTHUECKAS
temneparypa 291 °C [1], a KOHHEHTpanmsi 3BTEKTMUECKOA TOUKH —
97,4 % (ar.) Tl (puc. 59).

Pacreopumocts Ag B (T1) HesHaunTesbHa; pacTropuMocTh Tl B (Ag)
~5,1 % (ar.) nmpE 3pTexTHuccKko¥M Temmeparype [§] m ~7.5 % (at.)
(MaKcuMasbHas BeIMumMHA) mpu Temmeparype 500—600 °C [3]. B paGore
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[5} cooluiaercs, 4TO MAKCMMAJIbHAS PACTBOPMMOCTh Tl cocrasasier 7,8 %
(ar.) npa temneparype 550 °C.

B pabore [4] mccrenosamm criaesl cucreMn Ag—Tl, OxmaxneHHsle o
CKOPOCTBIO 105—10° °C/c. Makcumanbhas pactsopumocts T B (Ag) mis
6HCTPO3AaKAJIEHHHX CILIABOB COCTaBAsSET 9,5 % (ar.) [4].

TepMOAMHAMUYECKHE CBOHMCTBA CIJIABOB CHCTEMEL Ag—T! usyuenn B
paborax (2, 6, 71.
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K.B. Ilosaposa
Ag—Tm, CEPEBPO—TYJIMH

B nMTepaType OTCYTCTBYET MOJHOE omucanue (pasoBOd RHAarpaMMbl
cncremMu Ag—Tm. B o63opuoit pabore [1] cACTEMaTH3MPOBAHEI CBEACHUS
0 XapaKTepe B3aMMONEHCTBHS STHX METAIOB M TIPENCTABJICHA AMArpaMma
cocrosHust B ofnactu, Goratoit Ag (pmc. 60). B cucreme ofpasyercst
TBepaBiA pacTsop Tm B (Ag) W coemvBenns: Ags, Tmy, mbo AgyTm, a

Tm, s (10 Macce)
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takxe Ag,Tm u AgTm. B pa6ore [2] cumraercs, uro dasa, Goraras Ag,
umeer Qopmyay Ags;Tm, [21,5 % (ar.) Tm].

B pabore [3] nokasano, uto Goratas Ag ¢asa B cucreme Ag—Tm
uMeer cocTas Ag;Tm M MOXET CymEeCTBOBATh B IBYX MOAM(MKALMSX.
Coeaunenne AggTm ¢ KyGuueckoit cTpykrypoii Tina AuCuy, mo-BagEMO-
MY, MOXET SIBJATHCS BRICOKOTEMIIEPATYPHOM MOTU(HUKAEH, MOCKONbKY
uMeeT 60JIee BHICOKYK CAMMETPHIO, YeM BTOpas, poMOryecKass Momudu-
Kamus coemmBeHnst Ag;Tm c pemerxoit Tana TiCu,. Takoe pacxoxnenue
MOXET OhITh OOBACHEHO PAIMUHOM YHUCTOTOM METAJLIOB, VICTIOIb30BAHHBIX
B paborax [2, 3].

TeMmmnepaTypsl IUIABJIEHUS COCAMHEHHAN W JBTEKTHK MEXITy HEMH
Haxomarcs B MATEpBane Temmepatyp 800—1000 °C [4].

Pacteopumocts Tm B (Ag) B umHTepBate temmeparyp 300—787 °C
onpenesiena B pabore [S] (cm. puc. 60). MakcumanbHas pacTBOPHMOCTh
npu 3BTeKTHuecKoi Temnepatype 787 °C cocrasmser 4,57 % (ar.) Tm.

Kpucrasnmueckas CTPyKTypa cOeAMHEHHIT PUBEAcHa B Tab/1. 35.

Tabauua 35. Kpacraumaeckas CTPYKTypa coeguuenuil CucTeMbl Ag—Tm

Cumson ITapaMeTpb! PEIIETKM, HM
Ceenenus | IIpororun| IMupcona, 5 WcTtoaHuk
p. Tp. a c
AgsTm, | AgsGdyy hP68, 1,2578 - 0,922 [2]
P6/m
AgyTm (BT)| AuCuy cP4, 0,42117 - - [31
Pm3m
Ag,Tm (HT)| TiCu, oP8, 0,6075 0,4948 0,5163 [31
Pmmn
Ag,Tm MoSi, 116, 0,3651 (1) — 0,9139 [61
14/mmm
AgTm CsCl1 cP2, 0,3563 - _ [71
Pm3m
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Ag—U. CEPEBPO—YPAH

Ceepenus o cucreMe Ag—U umerorca B cnpasounukax (X, 3, M] u
ob3opHOl pabote [1], B KOTOpPOiA NpHBEAEHE! fAHHEBIE UCCAECAOBAHMI (2,
3]. Cornacro pabote [2] B cucreme Ag—U HabGnopaercs orpaHAYEHHAS
PacTBOPHMOCTb KOMIIOHEHTOB APYT B APYTe Kak B XHIKOM, TaK H B
TBEPAOM COCTOSIHVM, MHTEPMETA/UIMIL OTCYTCTBYIOT. Paccioenme pacma-
Ba OTMEYEHO TpHM TEMMEpaType BHINE TEMIEPAaTyphi MOHOTEKTHUKH
~1132 °C B unTepsase KoHueHTpauui 2,6—99,5 % (at.) [5,3—99,77 %
(mo macce)] U [2]. Tlonoxenne MOHOTEKTHYECKOM TOUKH YKA3hBAETCS
B pabore [3]. Ono coorserctsyer 99,89 % (ar.) [99,95 % (mo mac-
ce)] U wm ~99,38 % (ar.) [99,72 % (mo macce)] U, uro xopomo
corjacyercs ¢ AaHHBIME pabota [2] — 99,5 % (at.) U.

Jsrextuueckoe npeppamesne XK; = (Ag) + (yU) umeer mecro mpu
temnepatype 950 °C um comepxanum 2,3 % (ar.) U [2] wam 0,23 %
(at.) U [4]. Ilocnensee ee 3HaueHHe, MO-BUAMMOMY, SBJSETCS 3aHH-
XEeHHEBIM.
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Pacropumocts U B xupkom Ag no gaHHmM paborsi [3] npu Temmepa-

type 1133 °C pasua 2 % (atr.) [4 % (mo macce)] U, a mo maHHBIM

[4] npu Temmepatype moHoTekTHKH 1150 °C, KOTOpas mpeBhIma-

er remneparypy miasienus U, pasuyio 1135 °C, cocrasaser 0,46 %
(ar.) [1,0 % (mo macce)] U.
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Pacrsopumocte U B (Ag) Bu3ka, Boime 0,045, wo mumxe 0,182 %
(ar.) U npa KOMHATHOM TeMIIEPAaType M MaJO MEHSETCS B HHTEpBANe
temnepatyp 25—950 °C [2].

Pacrsopumocts Ag B (U) cocrasaser 0,07 % (ar.) [0,03 (mo mac-
ce)] Ag npu temnepatype 1133 °C [3].

O6obmennas auarpaMma coCcTosHus (pc. 61) mocrpoena B paGote [1]
C Y4ETOM YKa3aHHEIX TaHHHIX. ONHAKO 3HAYEHHE MPECALHOM PACTBOPH-
voctn U B (Ag) mpu 3BTeKkTHuecKod Temmeparype, paseoe 0,4 %
(ar.) U, ornmyaercs oT maEHBX paborst [2], COOTBETCTBYIOMMX 3Haue-
Huio pacteopumocta ~0,2 % (ar.) U.

B cpasu ¢ TeM, uro pactBopuMocTs Ag B (U) HE3HAauMTENBHA, TeMIe-
patypbl NO/MMOPGHEIX TpEBpamesyit B TBepabX pactsopax (yU) = (BU)
u (BU) = (aU) ompenesieHs! paBHEIMY TEMITEPATYPaM TOIMMOP(HOTO Mpe-
Bpamenusa s HeaermporagHoro U coorserctBedso 762 u 653 °C [2]
WM, C MONPaBKOHM Ha YTOUHEHHBIC TEMITEPATypHI MJIABJAEHAS KOMIOHEH-
TOB, 776 u 668 °C coorsercreenHo [1].
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Ag—V. CEPEBPO—BAHAINIT

Ha ocHoBarMM HCCIEAOBAHMI CAENAHO MPERMONOXEHHE, uTo Ag U V
HE PacTBOPSIOTCH APYT B APYTe U He obpasyior coepurermit [X, 1].
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Ag—W. CEPEBPO—BOJIb®PAM

Meraum HepacTBOPMMEI APYT B APYTE KaK B XKHIKOM, TaK M TBEPAOM
cocrogunum [X, II, 17.
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Ag—Y. CEPEBPO—UTTPUM

Ha puc. 62 npusenesa obobumicHnas asTopamu paborsr [1] dasosas
auarpamMma cuctemsl Ag—Y, e OCHOBOTOJATAIONIMMH SIBASIOTCS AQHHbBIE
pabor [2—4]. B cucreme Ag—Y o0pasylOTcs TPH MHTEPMETa LIMYECKAX
COeAMHEHMS, ILTaBAmUXCs KORrpysuTHo. Borarag Ag da3a, conepxamas
22,6 % (at.) Y, mnasutca npu 940 °C; ona 6piia o603HaueHa aBTOPaMU
pabornl [2] xax Ag,Y. B paforax [3, 4] coenunenuto Ag,Y npumnucana
dopmyna Ags Y, lBa ApyruX coeaMHEHHS HICHTHOUOUPOBARE KaK
Ag,Y (remmeparypa masncaus 960 °C) m AgY (TeMnepaTypa UaaB/ieHRS
1160 °C) [2].
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B pabore [5] HA OCHOBAHWMM PEHTTCHOBCKMX HMCCJICAOBAHMI CIIABOB Ag
¢ P3M mmeercs ykaszanue Ha obpasoBaHue cognuHenus AgyY, KOTopoe
He yuTeHo apropamu paborst [1]. B crcTeMe MpOTEKAIOT YETHIPE DBTEKTH-
ueckmx npespaienns: X = (Ag) + Ags, Y, npu temnepatype 775 °C (2]
win 799 °C [1} u comepxanmu 11,5 7 (at.) Y, X = Ags Y, + Ag,Y
npe 900 °C u 29,0 % (atr.) Y, X = Ag,Y + AgY mpu 945 °C u 35,0 %
(ar.) Y u X = AgY + («Y) npu 885 C214 72,5 % f(ar) Y [1].

Pacreopumocts Y B (Ag) Menee 1 % (ar.) Y npM 3BTCKTHYECKOM
temneparype (2] mwm 1,31 % (at.) Y [3], pacreopumocts Ag B (Y)
OTCYTCTBYET.

Kpucraanvueckas CTPYKTYpa COENMHEHUH npuBeaeHa 8 tabi. 36.
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Tabnuua 36. Kpucraumaeckas CTPYKTYpa COEAMHEHHI CHCTEMBI Ag—Y

Cumzosn TlapaMeTpbl pemeTkH, HM
Coepunenne | TIpororun IMupcona, HcToannx
ap. Ip. a ¢
Ags Y, AgsGd, hP68, 1,2637 0,9300 (4]
P6/m
Ag,Y MoSi, t16, 0,3658 0,9136 1
14/ mmm
AgY CsCl cP2, 0,39196 - [5]
Pm3m
Ag,Y Ag,Pu hP64, 1,2526 0,9190 [5]
P6,
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Ag—Yb. CEPEBPO—UTTEPBHIA

Peayabratst necrenosanms ssaumoneiictsist Ag ¢ Yb, nposenessoro
B paborax [1—3], neru B OCHOBY 0BOOINEHHOM AMATPAMMEI COCTOSHAS
(puc. 63), npencrasnensoi B pabore [4]. B cucreme CYIIECTBYIOT TBEp-
ABIE PACTBOPEI HA OCHOBE MCXONHBIX KOMNOHEHTOB (Ag) u (Yb) u mects
IpoMexyTounniX (as: AgoYb,, Ag,Yb,, Ag,Yb, AgYb, Ag,Yb; u
Ag;Ybs. Dopmyna AggYb, Gbira mpummcana HamGonee Goratomy Ag
COCTMHEHMIO HA OCHOBAHMK AHHbIX AKDGEPEHIMATEHOIO TEPMIUECKOTO
U METaJUIorpauueckoro aHA/IM30B U 10 AHAJOIME C COeNMHCHHEM B
cucreme Ag—Ca [3]. Opno M3 aTux coexmmeHMit AgYb cymecrsyer B
nByX momudukanusx. IIpu Temneparype 456 °C HU3KOTEMIIepaTypHas
pombuueckas momudukamms aAgYb nepexomur B BHICOKOTEMIIEPATYPHYIO
Ky6uueckyro momucxawmo BAgYb [3, 5). Coemumenns Ag;Yb,, Ag,Yb
1 AgYb TaBsTcs KOHIpYSHTHO mpu TeMneparypax 749, 6&1 u 724 °C,
coorsercTeenHo. Coemanennst AgoYb,, Ag,Yb; u Ag;Ybs obpasyiorcst mo
TNEPUTEKTHUCCKUM PEaK[usIM: )[2 + Ag;Yb, = AggYb,, X + BAgYb =
= Ag,Yby m XK + Ag,Yb; = Ag;Ybs npu Temnepatypax 727, 632 u
552 °C, cooTBeTcTBEHHO.
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B cHcTeMe OnpeneNieHsl uethipe JBTekTHueckue peakmm: X = (Ag) +

+ Yb, npu temmeparype 685 °C u copepxanuu 13,0 (at.) Yb,

XAngngbz 4 Ag,Yb mipu 646 °C u 31,5 % (ar) Yb,

X = Ag,Yb + BAgYb npu 589 °C u 39,5 % (ar.) Yb,

X = (Y12)) + AgzYbs; mpu 446 °C m 79,0 % (ar.) Yb. N
B pabore [3] coofmaercs, YTo 3aMETHOH PaCTBOPUMOCTH Ag B (Yb)

B TBEPIOM COCTOSTHMH He Hab/IIOnaeTcs, U IPUCYTCTBHE Ag HE BIMSET ;l;

TEMIIEPATYpY aJUIOTPOMHYECKOTO Mpespamenus Yb. OPHCTBODHMOC(’;b

B (Ag) cocrasasier okosio 2,0 % (at.) [3] mam 1,9% % (at.) [1].A TMY%;

yaercs, yto Yb Bo Bcei 0OJACTH KOHLEHTpAUMid B CHCTEME Ag—

COXpaHSEeT BAJIEHTHOCTh, PABHYIO ABYM, MOKa3biBasi G0/BIIYI0 61H30CTH

k Ca B cucreme Ag—Ca. 3 37
Kpucrannmueckas CTPYKTypa COSAMHERHMiA mpusenena B tabi. 37.

Ta6nuua 37. KpAcTaiamveckas CTPYKTYpa coequHennii CHCreMbl Ag—Yb

Cumeon TlapaMeTpbl PElIETKH, HM
Coeaunenue | ITpororun | Iupcona, 5 - VICTOUHMK
np. 1p. a
. — - - — - 131

AgoYb,

Ag,Yb, Ag,;Ca, hP18, |0,5481 (18) - 1,4072 [2, 3]
P6,22

Ag,Yb CeCu, ol12, 0,4667 (4) 10,7208 (3)| 0,8281 (3) [3, 6]
Imma
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Cumeon Ilapamerpsl PEIETKH, HM
Coenunenue | [Tpototun | [upcoua, Ucroanuk
mp. rp. a b ¢
BAgYDb (BT) CsCi cP2, 0,3679 - - [3, 51
Pm3m
eAgYb (HT) FeB oPg, 0,7590 0,4670 0,6013 [3]
Pnma
Ag,Yb, Si,Us tP10, - - - M]
P4/mbm
Ag,Ybs B,Crs 132, - - - M)
.4/ mem
'C'rpykrypa He uaeHTMduumposana [3].
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Ag—Zn. CEPEBPO—ITMHK

Baanmopeiictere Ag ¢ Zn mM3yueHO B psijie MCCICHOBAHMIA, PE3YJIBTATHL
KOTOpBIX MOJIOXKEHB! B OCHOBY AMarpaMMBl coctosiuus (puc. 64), npensno-
XeRHo# B pabore [X]. B Gosnee mosfBMX HMCCAeHOBAHMSX, 0O00MEHBHIX
B pabotax [3, III, 1], yrounenn crpykrypsi as u rpanumsl hazoBhix
NpEBpaINCHUH.

Meranibnl HEOTPAHMYEHHO PACTBOPSIOTCS APYr B APYTE B XKHUIAKOM
COCTOSIHMM, 06pasyioT OTpaHMUYEHHbIE 061aCTH TBEpPABIX PACTBOPOB APYT
B apyre (Ag) u (Zn) u TpH TpoMexyTouHsle ¢asu B, vy, £. Dasza B
obpasyercs 1o nepurekTrueckoil peakuum X + (Ag) = B npu Temmepary-
pe 710 °C u copepxanum 36,7 % (at.) [26,0 % (mo macce)] Zn u
obnagaer Gosbmoil 06NACTbI0 TOMOTEHHOCTH, KOTOpPasi PAacHONOXEeHa B
uHTEpBasNe KoHneHTpamui 36,7—58,6 % (ar.) Zn mpu Temmeparypax
710—661 °C u 45,6—50,4 % (ar.) Zn npu Temnepatypax 258—274 °C,
coorsercTBeHHO [2]. Ilpn Temmepatypax 258—274 °C B B-dase nporeka-
er npespamenue B = ¢ [X]. IIpu 3akanke u3 P-obmacté B coyaBax
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Puc. 64. Ag—Zn

obpasyercs meracrabwibnas B’-¢asa ¢ ynopspouennod OLIK crpykry-
poit [X]. Iocne xosoauoi aepopmamum B'-paza mpespamaerca B {-hasy
C TEKCATOHAJIbHOM CTPYKTY PO, a IoCIe X0JMoxHOM aechopManuu | crape-
susg npu 20 °C {-¢dasza npespamaerca B B'-dasy [3].

Ma3za y(AgsZng) obpasyercss MO MEPUTEKTHUECKOl peakmuy XK + B = y
npu Temmnepatype 661 °C u conepxanun 61,0 (at.) [48,7 9% (mo mac-
ce)] Zn, umeer uHTepsan roMorenHoctu 61,0—64,0 % (ar.) Zn mpm
temnepatypax 661—631 °C u 58,5—62,7 %, (ar.) Zn npu TemmepaType
274 °C [2]. )

®aza £ obpasyercs MO MepuTeKTHUecKoi peaknum X + y = ¢ npu
temneparype 631 °C u copepxanum 69,4 %, (aT.) [58,0 % (mo mac-
ce)] Zn, umeer mHTepBan romorensocru ~67,0—89,0 % (ar.) Zn mpu
temneparype 200 °C [2].

B pabore [4] coofmanock 06 ofpasoBaHul B 06IACTH TBEPAOTO pac-
TBOpa Ha ocHOBe Ag coenuHeRUst Ag;Zn, MMEOMETO ABE MOAM(UKAIIHIL.

B cucteMe mMeeT TakXke MEcTO mepuTekTrueckoe npespamenne X +
+¢ = (Zn) npu temneparype 431 °C u comepxamma 95,0 % (ar) (92 %
(mo macce)] Zn [2]. Hpu temmeparype 710 °C B Ag pacTeOpsicTCS
32,1 % (ar.) Zn, npu temmeparype 258 °C — 40,2 % (at.) Zn [2].
PacrsopuMocTh Ag B (Zn) ymenbmaercs ot 5,0 % (ar.) Ag mpu 431 °C
no 10 % (at.) Ag mpu 150 °C [2, §].

Kpucrainmueckas CTPYKTYpa COeAMHEHMi npusefeHa B rabur. 38.
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Ta6nuua 38. Kpucranimueckas CTPYKTypa COeaMtesmit CHCTEMbl Ag—Zn

Cumeon IMup- IMapameTps! peineTky, Hv
Coepune- | ITpototun | coua, np. rp. Ucrounmk
HME a ¢
B w cI2, Im3m - - X1
[ CsCl cP2, Pm3m | 0,3110-0,31558 - (6]
— (7]
[ AgZn hP6, P3 0,76355 0,28200 13,7
Y CusZny | o752, 133m 0,93407 - X1
€ Mg hP2, P6;/mmc 0,28227 0,44274 [X, 1]
:Mcracraﬁymman aza [X].
“TlapaMeTpb! PCIIETKM yKa3aHbl 1S CIUIABa ¢ COAepxKanmeM 50,03 % (ar.) Zn.
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Ag—Zr. CEPEBPO—1IUPKOHUI

HuarpamMmy cocTosHus cucreMsl Ag—Zr uccnemosanm B obnactu
xonnerTpamuit 0—50 % (ar.) Zr [1], 64—100 % (ar.) Zr [2], 30—70 %
(ar.) Zr [3] u 2080 % (ar.) Zr [4]. Ha puc. 65 npusenena puarpamma
COCTOSIHMSI, MOCTPOEHHAS C MCMOJIb30BAHUEM JAaHHKIX pabor [1, 2, 4].

B cucreme Ag—Zr YCTaHOB/IEHO CyLIECTBOBAHKE ABYX IIPOMEXYTOUHBIX
daz AgZr [1-5] u AgZr, [2—4, 6, 7]. Coenmrenue AgZr, naBuTCS
KOHrpy3HTHO npH Temneparype 1166 °C, a coemuuenne AgZr obpasyercs
no nepurekTHueckoi peakuuu X + AgZr, = AgZr nmpu Temmepatype
1153 °C [4]. CornacHo nasHeiM pabotni [3] ofa coenuHeHMS AgZr,
u AgZr o6pa3yioTcs N0 NEPATEKTHYECKUM PEAKIMSM TIPM TEMIEpaTypax
1170 u 1135 °C, cooTBETCTBEHHO, ONHAKO NPEANOUTEHHE CIEAYET OTAATH
naHHBIM pabotsl [4], Kak Gosiee HANEXKHBIM.

Coenunenus AgZr u AgZr, UMeIOT 061aCTH TOMOTEHHOCTH COTVIACHO
JAHHBIM PEHTTEHOBCKOTO MccaenoBanuda [4].

O6nacts romoreHsoctv coenusenns AgZr mpocrupaercs ot 49 mo
52,5 % (ar.) Zr npu Temmneparype 900 °C u ot 49—53,3 % (ar.) Zr npu
temnepatype 600 °C, a mns coenmnenms AgZr, — or 66 o 68,7 %
(ar.) Zr npu temmepatype 900 °C u or 66 mo 69,2 % (ar.) Zr npm
remneparype 600 °C.
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Coenunesne AgZr obpasyer 9BTeKTHKY C (Ag) HpM Temmepartype
953 °C [4], urto cornacyercs ¢ gaHHbME paborhl [1], ykassiBaromuMu
IS TeMrepaTyphnl 3TekKTHKH 3Hauenne 955 °C. Cornacuo paGore [3]
JBTEKTHYECKAs TemrepaTypa pasHa 935 °C.

Coenunenne AgZr, obpasyer 3sTexTHKY ¢ (BZr) mpu copepXaHMH
70,5 % (ar.) Zr m temneparype 1149 °C [4].

B cucreme npu Temneparype 821 °C MMeeT MeCTO 3BTEKTOMAHBIR
pacnian ¢asw Ha ocsose PZr : (BZr) = (aZr) + AgZr,, spTekTOMAHAS
Touka coorsercreyer ~3,8 % (ar.) Ag [2].

Tlpenenvras pacreopumocts Ag B (BZr) cocrasaser 20 % (ar.).

Pacreopumocts Zr B (Ag) mo aanHHM paGortn [8] mpusenena HEXe:

Temnepatypa, °C ............ 900 800 600 Komuarnas
Pacrsopumocts Zr:
% (ar.) 0,118-0,154 0,106—0,118 0,047—0,059 0,047

% (no macce) . 0,1-0,13 0,09—0,1 0,04—0,05 0,04

Kpucrauimyeckas CTpPYKTypa coefMHeHH! ykasaHa B Taba. 39.
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Tabanna 39. Kpacrautaaeckas CTPYKTYPA COEJHHEHHA CHCTEMBI Ag—Zr

Cumson TlapaMeTps1 pemeTku, HM
Coepmue- |ITpororun| TMupcona, HUctounuk
HHE np. rp. a £
AgZr yCuTi tP4, 0,3348— 0,6603— [5]
P4/nmm —0,3476 —0,6629
0,3471 0,6603 ITpu KOHUEHTpa-
uum 50 %
(a1.) Zr [4,7]
AgZr, MoSi, 116, 0,32464 (3) | 1,20037 (24) [6, 71
14/ mmm 0,3253 0,3976 Tlpu KoHLIEHTpa-
umu 66,7 % (at.)
Zr [4]
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JLA. Tpembsuenxo
Al—Am. AJTIOMUHHH—AMEPUITHA

Jmarpamma cocrosmmst Al—Am He moctpoena. B pabore [1] mposegen
0630p mccrepoBanmil o cucreme Al—Am. Coobmaercs o CYIIECTBOBAHMM
coepuuenmit ALbAm u Al,Am. Coenunenne Al,Am umeer KpucraLtiuec-

Kyt ctpyktypy tuna Cu,Mg (cumson Iupcosna cF24, np. rp. Fd3m) c
mapamerpoM pemetku a = 0,7861 M (mpu Temneparype 21 °C) [1].
Coennnenne Al,Am obranaer poMGHUECKO! CHHTOHMEH ¢ mapaMeTpaMu
pemerku a = 0,442, b= 0,626 u c = 1,366 um [1].
Jlureparypa
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Al—As. ATIOMUHUN-MBIIILAK

B cucteme Al—As ofpasyercs onmo ycroiumsoe coemunenne AlAs [X,
1]. O63op pabor mo 5To# CHCTEME MO3BOMSET MPENCTABHTH AMAIPAMMY
cocrosHus Al—AS, KaK COCTOSIIYIO M3 KOHIPY9HTHO MIABSIIEIOCS COEOu-
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perng AlAS ¢ 3BTCKTHUECKMMH NMpEBpAmICHAsSMA cO CTOpoHH Al 1 As [1].
TIpuBEeHHas AMarpamMMa COCTosHms (puc. 66) nasa coracso pabore [1].
TeMIepaTypsl S9BTEKTHUYECKHX MPEBPALICHMI YKA3aHEl IO IKCIIEPUMEH-
Ta/JbHHM JaHHEM H paBHe 658 u 815 °C co cropons Al u As, cooTseT-
CTBEHHO. DBTEKTHUYECKHE TOUKHM PACTIONOXEHH OAM3KO K YHCTHIM 37EMEH-
ram. JIMEVH JIMKBUAYC MPOBEAEHHI HA AUArpaMMe MPEATO/IOXHUTENBHO,
Temnepatypa IuUlaBjaeRus coefuHenus AlAs mo maHHBIM pa6ora [1]
cocrasager okoso 1760 °C.

As, Ve (mo macce)
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Kpucrammaueckas pemerka AlAs kyOmueckas Tuma ZnS (cuMBOJ
Tupcona cF8, mp. tp. F3m) ¢ mapamerpoM pemerku a = 0,5660 am (2],
a=0,5656 um [J], a= 0,563 um [X].

Jlareparypa
1. McAlister A.J.// Bull. Alloy Phase Diagrams. 1984. V. 5. N 6. P. 577—579.
2. Kischio W.// Z. Anorg. All. Chem. 1964. Bd. 328. S. 187—193.
JLJ. Poxnux

Al-Au. ATIOMUHU—30JI0TO

Pe3ybTaThl MCCIENOBAHMS AUATPaMMEI cocTosiHus Al—Au oGoBmeHsr
B pabore [X]. B nocrenyrommx uccrneposanmsax [III, 1—4] sra guarpamma
cOCTOSIHMS OBUIA YTOUHEHAa M HECKOJIBKO JOTonHeHa. B pa6o:re [5] npuse-
neHa oboOmennas muarpamMma coctosiiusi Al—Au, B KOTOpOHl HCIO/IB30Ba-
HEI, B OCHOBHOM, fganHmie pabor [X, I, 1, 6]. Ha puc. 67 npusenena
AMATPAMMA COCTOSIHMS, MOCTPOEHHAS MPCHMYIICCTBEHHO MO JaHHEIM
pabornl [X] ¢ nomonnecHuamu [§]. .

Cucrema Al—Au XapakTepH3yeTcs HaJMuMeM MATH COSAMHEHHIA:
AuAl,, AuAl, Au,Al, AusAl, u AuAl, ofpasosanme KOTOPhIX ObL10
noaTeepxacHO B pabore [2]. JIBa n3 HHX KOHTPYSHTHO IUIABSILIMECS:
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AuAl, (1060 °C) u AuyAl (624 °C). O671aCTb TOMOTEHHOCTH COSTMHEHUS
AuAl, cornacto pauusmM pabor [II1, 7] npa remnepatypax 300—400 °C
cocranser 32,92—33,92 % (ar.) [79,9—80,6 % (mo macce)] Au, T.e.
HECKOJIBKO TPEBRIMAET MO KOHIEHTpauud Au cocTaB, IPHBOOMMEIA B
pabore [X] — 33,3 % (ar.) [78,5 % (mo macce)] Au. Coenvmenne AuyAl
coriacHo pabore [1] mmeer BHCOKoTeMnepaTypHyio dasy yAu,Al, xoro-
pas npu temmeparype okono 550 °C pacmamaercs Ha JBE HE3KOTEMIIEPA-
TYpHbIE aI0TponKyeckue 6ausKHe Mo cocTay dass PAu,Al aAu,Al
OG1acTb TOMOTEHHOCTH /IS COSNMHEHUS Au,Al nexur B MHTepBase
KOHUeHTpanu#t  64,0—66,4 % (ar.) Au mpu temneparype 500 °C n
65,4—66,4 9% (ar.) Au npu temuepatype 400 °C [5]. Comnacro paGoram
[1, 5] obnacTh rOMOTEHHOCTH A YAu,Al cocrasnser 65,0--66,8 % (at.)
Au, .IUKI BAu,Al — 65,1—66,1 % (ar.) Au u ans aAu,Al — 66,3-66,7 %
(at.) Au.

Ocrambrbie coemmenna AuAl, AugAl, n AuyAl IWiassSTCcs MHKOHTPYSH-
THO MpH TeMnepatypax 625, 575 u 545 °C, coorsercrsenno. B pabote
[X] ykassiaercd, uTo ecTh COMHeHHUe B 00pasoBaHHH coequHeHus AuAl.
lins coemunenus ¢ gopmynoit AugAl, ykasnisaercs Takxe npyras dop-
myna AugAlj, cooTsercTylomas Heckombko Gonsmemy (ma 1,3 % (ar.))
conepxanuio Au. B obnacrn coemumenns AuyAl BHavae TpeInONAranoch
obpasosanue coenmnenns AusAl co crpyktypoit fMn. Mopmysna Au,Al
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npuHsTa 10 Goslee MO3AHMM HMCCAEHOBAHHMSM, B KOTOPHX YCTAHOBJIECHO,
YTO PEMETKA ITON0 COSMHEHNS MOI00Ha, HO He maeHTHuHa BMn. [[lupu-
Ha 00JacTH TOMOTEHHOCTH COEAMHEHHH Au, Al, u Au4Al COCTaBJIMET
0,5—1,0 % (ar.) [X]. Mpespamenus B obmactu coepuHenns AuyAl
CJIOXKHBIE.

CornacHo paforam [8, 9] HeymopsioueHnas B-casa, SBJISIOIAsiCS
BRICOKOTEMIIEPATYPHOM MoaMUKanuei Au4Al [X], mpeBpamaerca npu
OXJaXJCHHU B HUSKOTEMMEpaTyprylo e-(asy Au,Al mpu TemmepaType
okato 400 °C, a mpu Harpese WAeT 0OpAaTHOE MPEBpAIICHUE TIPH TEMIIEpa-
type okono 500 °C. Juarpamma B 310i 061acTH, IIOCTpPoeHHAas B pabore
[X], ocHoBBIBaeTcs Ha AaHHBX pabothi [8], rme HaGmopaercs mpespame-
sue B = Au Al npu ~400 °C. B pa6ore [5] moppoSHO OnMcaHbl peakmuy
B obnactu coenunenus AuyAl (cm. BeTaBky Ha puc. 67). Tlo nepurekTu-
yeckol peaknun X + (Au) = B mpu temmeparype 545 °C ofpasyerca
dasa B, xoropas ~ npu temmepatype 500 °C pacmajaercd Mo IBTEKTOMA-
noil peaxnuu B = Au,Al + (Au). Coemmnenue AuyAl crabwibHo mpu
temnepatype no ~510 °C, mpu artolf TeMmepaType HACTYNAeT PaBHOBECHE
AuyAl = AugAl, + 8. Ipanunp: (assr f MOryT GBITH 9KCTPAOHPOBAHEL
no 424 °C — reMmepaTyps MeTacTabWIbHOM JBTEKTHUECKON DPEaKIUH
B = (Au) + AuzAl,. Co croponrr Al B cHCTEME HMEET MECTO IBTEKTHUEC-
xoe npespamesne X = (Al) + AuAl, mpu temmepatype 650:3 °C u
copepxanmu 1,1:0,4 % (ar.) Au [5] mmGo npu 648 °C u 1,1 % (ar.) Au
[X], nubo npu 642 °C u 0,7 % (ar.) Au (X, 3].

PactBopmMocTh Au B (Al) HesHauHTeJBHA W ¢ 3HAUYCHWS, YKA3AHHBIC
B pabote [4], NpMBENEHB HIDKE:

Temnepatypa, °C .............. 640 630 615 600 590 560 530 500 470
Pacrsopumocts Au:
% (ar.) ........ . 0,048 0,041 0,034 0,027 0,024 0,015 0,010 0,0058 0,0034

% (mo macce) ... .. 0,35 0,30 0,25 0,20 0,18 0,11 0,075 0,043 0,025
Pacrsopumocts Al B (Au), ykasanHaga B o63ope [X], cocraeaser:

570 530 500 450 400 350 300

TemnepaTtypa, °C ..
PacreopumocTs Al:
% @1.) ..ol
% (no macce) ...

14,7 15,5 14,2 12,0 10,0 8,0 6,0
2,30 2,45 2,20 1,85 1,15 1,15 0,85

MaxkcumasnbHas pactBopuMocTh Al B (Au) Ipd NEPUTEKTHUECKOH
temuepatype 545 °C cocrasnser okono 16 % (ar.) [2,54 % (mo macce)]
[X]. Mo mauBBIM pa6orsi [3] o6nacTs TBEpROrO pPacTBOpAa HAa OCHOBE Au
HECKOJIBKO MeHbIle M MAKCMMAJIbHAS PACTBOPUMOCTB Al COCTAaBASIET OKONO
10 % (ar.) [1,5 % (no macce)], npu Temnepatype 600 °C — okono 9 %
(1) [1,2 % (mo macce)] u mpu Temmeparype 800 °C — okosno 5 %, (ar.)
[0,7 % (mo macce)].

Kpucra/ummueckas cTpykTypa coequHeHui npuseaesa B tabi. 40.
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Tabuuuga 40. Kpucraumdeckas CTPYKTypa C( i C b Al—Au
Cumsoxn [TapaMeTpb! pemerky, HM
Coepuuenve | [Tpororun | TIupcoHa, Hcrounmk
a b c
np. rp.
AuAl, CaF, cF12, 0,601 - - [X]
Pm3m 0,5999 - - [x1
AuAl MnP mP8 0,605 - - [5]
P/m
yAu,Al (BT)| MoSi, ti6 0,3349 - 0,8893 [4, 51
14/ mmm
aAu,Al ~MoSi, oP12, 0,6715 0,3219 0,8815 [4, 51
(HT) Pnma
BAu,Al ~MoSi, 0P30, 1,6772 0,3219 0,8801 [4, 5]
(HT) Pnmn
* - - - - - X, 5]
AusAl 2
AugAlg - hP132, 0,7724 - 4,2083 [10]
R3¢
BAu Al (BT) w a2, 0,324 - — X, 8,91
Im3m
aAu Al ~pMn cP20, 0,6919— — - [X, 51
(HT) P4;32 —0,6923
“"PemeTka NPEIONOXHTENBHO AHANOTMYHA PEMIETKE y-JATYHH, HO FE€KCArOHAIBHO
nedopmuposana [X].

B rtaba. 40, kpome MMEIOMMXCA Ha guarpamMme (cM. puc. 67) coemume-
HUM, BHECEHB! JAHHHIE VIS cocauHeHHs AuAlg. B pa6ore [5] cocras
COEIMHEHMSI, CYLIECTBYIOMIErO pPX KOHUEHTpauuu okono 72 % (at.) Au,
Obu1 ykasad kak AucAl, wm Au Ala, a Ui OCTPOEHUS AUATPAMMEI M B
o6sope [X] u B ob3ope [5] Gbuto BRIGpao coemuuenmne AugAl,. OCHOBBHI-
BASCh HA U3YUECHWHM KPHCTAJUTMUECKON CTPYKTYPHI, aBTOpH paborsr [10]
YCTaROBWJIH, UTO COEMHEHME AujAlg CTPOTO COOTBETCTBYET CTEXHOMETPH-
ueckoMy coctasy. Jluarpamma coctostaust Al—Au, npusenesnas B paGore
[11], mocrpoena ¢ yueroM coenuBeHHS AugAl; BMECTO COECTMHEHHS
AuzAl,.
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JI.JI. Poxnun, E.B. Jluicosa
Al—B. AJTIOMUHUI—BOP

Wmeromueca guarpaMMsl coctosaus cuctembl Al—B Hemonubie [X]
WIH comepxaT HetouyHocTH [3, 1], Ha KoTopmie ykasano B pabore [2].
O630p naHusix o cucreme Al—B npuseneH Takxe B pabore [3]. HanBonee
JOCTOBEPHBIA BADHAHT AUATPAMMBE COCTOSIHUS cicTeMsl Al—B, moctpoen-
HBIA MO COBOKYMHOCTH JIUTEPAaTypHBIX RaHHBIX (puc. 68), mpusenen B
pa6ote [4]. B cooTBeTCTBHE C 3TOM AMArPAMMON B CHCTEME 00Pa3yIoTCs
nsa coemunenns. Coemunenne AlB, ofpasyercs Mo MepUTEKTHUECKOH
peaknuu X + AlB,, = AlB,. Jina coenunernus AlB,, ykassBamuch Tpu
Mopudukanuu: o, [? H Y, HATMUME KOTOPHIX, OAHAKO, HE COOTBETCTBYET

MPHUBEACHHON qUarpaMMe.
@, (ne macce]

1 2 30 40 50 60 78 Sora
+°r T T T T L r T
2
2500 s —
N
i J 2sez®
2100 mrg1 H
1900 £ 1050° 44—
P
/ 1660°
1708,
1550°
150 74650°
+-6)
. I s80°
220 "
' =~
3 5| |
0, 558° ] Mas
LA wapyrs
500 L)
s 10 20 30 40 58 &0 0 80 $0 100
At 8, % (om) 8

Pnc. 68. Al-B

Hekoropsle U3 panee HaiieHHEIX MopuduKkanmii 6opunos Al okasa-
JHCh TPOUHBIMU (pazaMu, 0Opa3oBAHME KOTOPHIX BHI3BAHO 3arPS3HCHHSMH.
O6pa3sosanne coenunenns AlB,, (pomGuueckas CTpyKTypa cOOCTBEHHOTO
tuna) [3, 5] sbissado npumecamu yiepoaa [II]. Momudnkanus AlB,
C MOHOKJIMHHOM CTPYKTYpO#M 0Opasyercs BCIEACTBHE 3arps3HEHMH a30TOM
[3]. Tax HasniBaemsbii BAIB,, ¢ pomOuueckoit crpykrypoit [3] B meit-
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} ; CTBHTEJIBHOCTH OKa3aJicd KapOumoM Aly3B4eC, [6]. Bauauue TpeThHX B8a, % (g Macee)
18 xommorentos (C, Si) BHa ofipazosanue BﬁlBlz oTMeueHo B paboTtax pod AL 108 5 10
! (7, 8] ! 1ou*
] , 81.
1l Co croporsl Al MMEET MECTO 3BTEKTHYECKOE MPEBPALICHUE TP TeMIIe- ] ”
parype 659 °C. MonoxeHne 5BTEKTHUECKON TOUKH CMEIIEHO B CTOPOHY, 1000 i
Goratyiwo Al, u coorsercrsyer [0,055 % (at.) B] [3]. 14
Kpucraannueckas CTPYKTYpa COEAMHEHUI MpuBeaeHa B TabL. 41.
00 2
%, Tabnauyga 41 . Kpucraumdeckas CTPyKTypa coeJiHHeHH#H cACTeMbI Al-B /4 729°)
‘ i CumBOI TapaMeTps! pemleTku, HM 60457"
i Coenun- | IIporo- TTupcona, HcTounmk 600 ror
1 HEHUE THI ap. Ip. 2 b ¢ e
5\ . AlB, AlB, |hP3, P6/mmm] 0,3009 - 0,3262 [X, 3] [ (Ac) (82) —
AB, | A, |tP216, P4;22] 1,0158 - 1,4270 | [9, 10] ; 400 -
oP384, P2,22 | 1,6573 1,7510 1,0144 [11] 3 3
‘ g K £
| Jlureparypa 200
1. Cepebpsinckmit B.T., neabaym B.A., XKnauos I'.C.// Xypuan HeopraHnueckoi
xumuu. 1967. T. 12. Ne 9. C. 2486—2493.
2. Heponos B.A.// XypHan neopranudeckoit xummu. 1969. T. 14. N¢ 6. C. 1704—
1705. Puc. 69. Al—Ba ¢ 10 20 39 40 50 60 70 60 90 100
3. Sa:gnsm;(;v6 G.V., Neronov V.A., Lemichov L.K.// J. Less-Common Met. 1979. V. 67. Al 8a,% (am.) ba
N 2. P. 291-296.
;: ‘SA}‘;H &,}”Xig‘ %r;miégr{‘lg%s.t'v(.;%@gl71.9rz.2'1(‘),7'11-§i(¥7'943' P. 215-218. JIBE IBTEKTHKH: OAHA BHIPOXIAEHHAA HA OCHOBE Al, npyras npu Temnepa-
6}; Matskovich V.L, Giese RF., Economy J.// Z. Krist. 1965. Bd. 122. N 1-2. type 538 °C comepxwur 71,5 % (at.) Ba. Al
S. 108—115. O pacreopumocti Ba B (Al) ceepenmit He mmeercs. PacTBopuMocTh
. JLK., H B.A., . H. . . P. H = " °
qecxlen»f;:ﬁim 1'96;‘]’19.‘“5".;1\19%. getllg,lxz—l;lgs" Ap-// Vias. AH CCCP. Heoprasis B (Ba) cocrapnser 5,4 % (ar.) mpu SBTEKTHUYeCKo# Temmeparype 528 °C
8. Becher J.H., Neidhard H.// Acta Crystaliogr. B. 1988. V. 24. N 2. P. 280—281. cornacHo pabore [4].
| » 6%_‘13'l71gashl L, Sakurai T. Atoda T.// J. Solid State Chem. 1977. V. 20. N 1. KpucTa/mueckas CTPYKTYPa COeIMHEHMI NPUBENeHa B Tabn. 42.
!\; » 2}3 lz(élssper 1.S., Viasse M., Naslain R.// J. Solid State Chem. 1977. V. 20. N 2. Ta6nuna 42. KpACTALIAYECKAs CTPYKTYpa it cacremsr Al-Ba
i "“11. Higashi L// J. Solid State Chem. 1983. V. 47. N 3. P. 333—349. Cuvzon Tapamerpy pemerxi, 1M
! 10.B. Kysbma Coeaunenue | ITporotun Tlupcona, 2 = HUcTousmx
Al-Ba. AJIIOMWUHHUA—BAPUIA 1P TP
“ Ba. AJIIO Bahl, BaAl, | 110, 14/mmm | 0,4566 1,1278 1L, 3]
I Ilmarpamma coctosiuas Al—Ba (puc. 69) noctpoeHa Mo COBOKYIHOCTH . - - P3ml 0,6100 1,1725 [1, 2]
it peaysbTaToB HauGoJIee MOJIHO U THIATENbHO MPOBENCHHBIX MCCAEAOBAH I BasAl 3
| [1, 2] Meromamu MerasorpadMyecKoro, HOBCKOTO M TEPMIUESCKOTO - - —, P6,/mmc 0,6103 1,780 I, 2]
| 3
i aHAJM30B. BagAl 5
I B cucreme Al—Ba ycTaHOBIEHO CyWIECTBOBAHME TPEX HHTEPMETAJLIM- .
YEeCKHX COCIMHEHHM, M3 KOTOPHIX JMmb ofHo BaAl, miasurca KOHrpysH- +o [ PUTORANIHAS CHRTOHMS.
THO mpu Temnepatype 1104 °C, a mBa npyrux Ba73113 u Ba,Al; obpasy- Tlexcaronanipas CHHIOHHA.
JOTCSl MO TIEPUTEKTHYECKMM PeakiusaM npu temreparypax 914 u 730 °C

OmpenenenBbe Wis coeauuenmit BaAl,, Ba7Al1 3 u Ba Al sHauenua
MapaMeTpoB KPUCTA/LTMYECKMX PEMETOK B APYrMX paboTax OKa3aauch
6nmakuMA K npuBeAeHHEM Bume [X, 1].

coorsercTeenHo. Gopmynn Ba,Alj; u Ba,Al; npuHATE MO pesy/bTaTaM
KPHUCTa/LIOXMMHYECKOTO HccaenoBanms [2]. B paborax [1, 3] mna Bux
OPMHATH, COOTBETCTBEHHO, (opMys BaAl, u BaAl. B cucreme mveetcst
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JLJ. 3ycman
Al-Be. AJJIOMUHWA—BEPUIIIINA

CrniaBe CHCTEMB M3yuanu MHOrme mccaemosatenn [X, O, I, 1].
VCTAHOB/EHA TIOHAS CMENIMBAEMOCTD B JKMAKOM COCTOSIHAM M OTCYTCTBHC
coemuuennit. Ha puc. 70 npuBeeHAa guarpaMMa COCTOSHWS, TOCTPOCHHAS
BO BCEM MHTEPBAJIE COCTABOB MO AAHHEIM TEPMHUYECKONO ¥ MHKDPOCKOMH-
yeckoro aHaauios [X]. Ona xapaxTepu3yeTcsi HAJIMUNEM DBTEKTHKH K3
ABYX TPEAENBHBIX TBEPABIX PacTBopos HA ocHose Al m Be. KoopauaaTs
9BTCKTHKHA ¥ 3HAUCHHS DPACTBOPHMOCTH KOMIIOHEHTOB APYr B Jpyre
HeoaHO3HauHbl. [I19 TeMOepaTypsl 9BTEKTHKH YKA3aHbl 3HAUCHAS 044—
647°C, a mns comepxanus Be B ssrektmke 1,5 % (ar) [0,5 % (mo
macce)] — 4,1 % (ar.) [1,4 % (oo macce)] Be [X, 1]. Pacteopumocts
Be B (Al) cocrasaser 0,02—0,03 % (ar.) Be npu temmeparype 600 °C,
0,005—0,1 % (at.) Be npu Temneparype 500 °C u nmpakTHuecKH paBHa
Hym0 ips Oosee Hu3kux Temmeparypax [X, 9, 1]. Pactsopumocts Al B
(Be) IO AAHHEIM JIOKAJAbHOIO PEHTIEHOCHIEKTPAJBHONO AHAIM3A MPHHATA
pasnoit 0,02 % (ar.) [0,05 % (no macce)] [1]. B paGore [2] yTsep-
XKIAETCA, YTO pACTBOPAMOCTD Al, ONIpeResieHAAs B3 COOTHOWEHAS YAETb-
HBIX AKTABHOCTEH TBEPAOTO PACTBOpPA M CJI0s KCTOUHMKA auddysum

Be, %o (70 macce)
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(2%Al), uamensiercs or 0,034:0,015 %, (ar.) mpu Temnepatype 795 °C nmo
0,10:0,06 % (ar.) npu temneparype 1040 °C.

B paborax [3, 4], omy6iMKOBAaHHBIX IOCTE obsopa [X], mpusexeH
ADyTO¥ BAPHAHT YACTH TUATPAMMEI COCTOSHMS CO CTOPOHBI Al. B cruaBax
¢ conepxanvem Be 10 3,6 % (mo Macce) MCCIENOBAHME 6BIIO BRIMOTHEHO
meroaamu aud(bEPeHIHAIbHOI0 TEPMUYECKOIO W MHUKPOCKONMYECKOTO
AHAMW30B. YCTAHOBJEHO, YTO B CIUIaBax, OoraThix Al, mporekaer HE
SBTEKTHUECKAsl, A TepATekTHueckas peaxuus X + (Be) = (AD. ITpu stom
JWHHS JMKBHAYcA B OGJACTH TBEPAOIO PACTBOpA HA OCHOBE Al nmeer
munamym mipr 0,6 % (mmo macce) Be. PacTeopumMocTs Be B TBepaoM (Al
cocragnser 0,25; 0,15; 0,007 9 (mo macce), COOTBETCTBEHHO, HpH
temneparypax 630, 600 u 560 °C.

Ipusenennas B padore [5] puarpamMma cOCTOSHAS Al—Be, B OCHOB-
HOM, COBIANAET C AUATpaMMOH, NpuBeAeHHOM B 063ope [X]. B pabore [5]
OTMEYAETCS, UTO W3-32 UPE3BRIYANHO HU3KOH PacTBOPAMOCTH Al B (¢Be)
npa Temneparype Bmioth 70 800 °C Al He B/IMSET Ha TEMIEPATYPY TOJHA-
mopdroro npespamenns (aBe) = (BBe), pasayro 1270 °C.
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JI.B. Monuanosa
Al-Bi. ATFOMUHU—BUCMYT

TpoBeneHHEE HCCACTOBAHNS HATPAMMEL COCTOSTHMS Al—Bi cBugerens-
CTBYIOT O TOM, UTO JMArPAMMA COCTOSHUS Al—Bi xapaKTepu3yeTca mmpo-
KOl 06/1aCThIO HECMEMMBAEMOCTHA B XUAKOM COCTOSHHM H OTCYTCTBHEM
npomexyrounsx ¢as [X, I, 1], Pacxoxpenus MeXAy NAHHBMH pas-
JIMUHBX ABTOPOB, B OCHOBHOM, KACAOTCS TPAHMI 06/ICTH PACCIAMBAHNS
Ha gBe xuaxne hasel. [IpencTaBIeHHAs quarpamMma (puc. 71) mocrpoeHna
1o faHHEM paBoTe [2], B KOTOPOH UCTIOB30BAJIMCH MATEPHAIIBI BRICOKOH
upcToTH. PeayasraTa paboTs [2] XOPOMIO COMACYIOTCS C PE3y/IbTaTAMU
Tpex mpempiaymux pador [3—5]. Temmeparypsi HOHBAPHAHTHEIX TDEBPA-
meHui B CHCTEME He HAMHOIO, HO HIDKE TEMIEpAaTyp MJIABJICHUS Al u Bi.
Sro TemmepaTypsi MoHotekTHYeckoro (657 °C) m 9BTEKTHUECKOIO
(270 °C) npespamenuit B cacTeMe, a umMenHo XK, = (AD + X, mpm co-
aepxanuu 0,55 % (ar.) Bim X = (AD + (Bi) mpu conepxanun 84 %
(ar.) Bi, coorsercTeenHO. [ToNOXeHWE MAKCMMYMA Ha KPHBOM, OrpaHyHA-
BaIOwIEli 06JACTh PACC/aNBAHKA, COOTBETCTBYET TEMIEpaType 1050 °C mn
conepxamnmo 18,0 % (ar.) [63,0 % (mo macce)] Bi [2]. KonuerTpauuun
XUTKAX (a3, HAXOQANMXCS B PABHOBECHM TIPM MOHOTCKTHYECKOH TEMIIE-
paType, i KOHUEHTPAUNS IBTEKTHUECKOA TOUKH CO CTOPOHSI Bi, npuse-
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ACHHHIE HA AWArpaMMe N0 JaHHBIM pabotw [2], x
, XOpOIIO COr
ﬁ;;y):::::ggr 11:‘2:601' LX, 2, 4]. lpepenvuag Konnengamu ;ixcnylggﬂB‘i:
€CKOW TEMIEPATYPE COCTABJISET COMIACHO pal
(EZ]OHE 87,0 %8 (o :Aacce) [98,0 % (mo macce)] Bi, mo )J&HHEHE‘;)?SOI’;?I
s %157016100 3,0 % (ar.) [97,4 % (ar.)] Bi mo cpasnenmo ¢ 84,0 %,
D 97,6 % (no macce)] Bi no mammmiM paGorer [2]. s rpe,mm‘i
umccmn cHf:(:Mem]amaemocm B pabore [3] monyuems 3HAYCHNH, COMVIACYIO-
3Haqem§7x 3};3;:;:1;1;1{, yxasam;huvm [}32paﬁgre [5], HO oTnvMuaronmecs or
s ex B pabore [2]. Cormacuo pa6ore [3] o6
HECMEIIMBAEMOCTH €€ IMPOKAsL ¥ MAKCHM remme.
0 YM HMEET MECTO -
parépe 1300 °C u conepxanun 22 9% (ar.) [68 % (mo Maccg)%nl;imne
. onepxanne Bi B Xuakux ¢asax, HAXomAmMAXCa B paBHOBeCHI/I. npu
PasJAYHEX TEMIEPATYPAX NO AAHHBIM pabots [5] mpuseneno Hm;ce'

Temneparypa, °C ...... 678
2 °C o, 720
Pacreopumocts Bi: ” "
UA. (110 MACCE) ..ovvvrenrennenan, 41—98,3 5,8—97,9 10,2—-97,8 16,8—97,2
Yo (AT.) i, 0,55—88,2 0,79—85,8 1,4-85,2 2,5-81,8
Temneparypa, °C .....occoveveneennn. 1018 1098 1183

Pacreopumocts Bi:
% (no macce)
% (ar.)

25,1-96,1 32-94,6 41,3—89,7
4,1—176,1 5,7-69,3 8,3—52,9

Pacreopumocts Bi B (Al) mpu TemmepaType 657 °C cocraBager MeHEe
0,026 (ar.) [0,2 % (mo macce)] [X].

TpencTaBacHHAS AWArPAMMA COCTOSHNS Al—Bi B ofmeM Xopouio
COMIACYETCs ¢ TEOPETHUECKH PACCUMTAHHOH B pabore [6] m mpencraeneH-
HOU B 0030pe [7] ABArpaMMoH.
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JLJI. Poxaun
Al—C. ATIOMUHUN—YTJIEPOJL

Pacrsopumocte C B XUAKOM Al upessmuaitao mana [X, o1, 1].
ComacHo pabote [2] oHa MMEET MPH PasINYHLIX TEMIEPATYPax CIeRyIo-
Mye 3HAUCHUS:

Temneparypa, ‘C 1200 1100 1000 800

Pacreopumocts C:
% (at.) ... 0,71 0,35 0,31 0,22
0,32 0,16 0,14 ,1

% (mo macce) .

c,% (no Hacce)
a 7 20 w40 50 60 70 8097100
T T

t,c 1 T T T

ALy Ly
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660,452')
[e-(ac)
L
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Pactsoprmocrs C 8 (Al pasma 0,03 % (a
, T.) [~0,015 9
2] u 0,04—0,08 % (ar.) [0,02—0,04 % (mo macce)] [1]/7 (o vacee]
KyKl,B sﬁﬂc'r;nge Al—[g oﬁ]g]asycmﬂ xapbun Al C,, nmerommii pomGosaprruec-
10 y , C mapaMerpa i
x =r?,855 e et ik p: PaMH KPHCTALTHYECKOM PEIIETKH
pencTasjacHBas Ha puc. 72 gumarpamma cocrosaus Al—C
B pabore [3] myTem TEOPETHUECKOrO pacuera. ? rocTpoesa
Jluteparypa
19591: ’Il‘}'o.lnA 1;5% C(j,-rpnelme M CBOWCTBA JIBOMHBIX METAJUIMYECKHMX cucTeM. M.: Dusmarrus,

2. Cox I.H., Pidgeon L.M.// Canad. J. Che
. N . J. Chem. 1963. V. 41. N 6. P.
3. Kaufman L., Nesor H.// Calphad. 1970. V. 2. N 4. P. 295-318. Ha1-tals.

JJ. P
Al—Ca. ATIOMUHUIN—KAJIBIIAIN -

Juarpamma cocrosmams Al—Ca npwsenena Ha puc. 73 mo AaHHBIM
paboret [X]. JuarpamMma cOCTOSHHMS MOCTPOEHA IO PE3YJIbTATAM TEPMHE-
YECKOTO, MHKPOCKOMMYECKOrO HCCAEHOBAHMI ¥ M3MEPEHMS DIEKTPOCO]
THBJICHUS B 32aBACHMOCTH OT Ttemneparypsi [1]. Jins ncmeuonaﬂpv([:
MCTIOTB30BATH Al ¢ cogepxanmem 0,3 % (mo macce) Fe, 0,3 % (mo
macce) S_x u Ca c comepxanmem 0,14 % (mo macce) Fe ‘0 fl ‘; (
macce) Si, 0,15 % (mo macce) Al u 1,17 %, (mo Macce) I\/fg. ' o O

ca, % (no macce)
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100 1079
M

// N x
0 /
o / \ =

800
- w0 ‘ \ pd
50452 %0 \
A
600

tss
3 N -
w| 8 & 5" N7
5 M ™ 550
a0 3 < (Bca) —=
Rl .
vo0 I ‘,‘a)_; 443
0 w 2w 3 4w S50 0 70 80 90 199
Al ca, % (am.) Ca

Puc. 73. Al—Ca

AlCd 125

B cucreme cymecTsyior Asa coemumenns Al,Ca n Al,Ca. Coenuuenue
Al,Ca mnasuTCs KOHIPYSHTHO NpH remneparype 1079 °C. Coennnenune
CaAl, obpasyerca 10 nepurekTHUecKol peaxian XK + Al,Ca = Al,Ca
npu temneparype 700 °C. JsrekTrKa, Ooratas Al, onpeaeneHa TpH
remneparype 616 °C u cogepXaHuu 5,3 % (ar.) Ca, a 9BTEKTHKA,
Gorarast Ca, CymecTByeT NpH TeMIEpaType 545 °C u copepxanmm 65,0 %
(ar.) Ca. Pacrsopumocts Ca B Al cocrasnser ~0,4 % (ar.) Ca npm
remmepatype 616 °C u 0,2 % (ar.) Ca mpu KOMHATHOM TEMIIEpaTtype.

Coemuuenue Al,Ca umeer 00BEMHO UEHTPHPOBAHHYIO TETPATOHAILHYIO
pemerky Tana BaAl, (cumBox TMupcona t/10, mp. rp. [4mmm) ¢ napa-
METPAMH DELIETKH d = 0,436 am, ¢ = 1,109 aM, c¢/a=2,54 [2]. Coenun-
nenne Al,Ca umeer CTpyKTypy THIA MgCu, (cumson Ilmpcona cF24, mp.
rp. Fddd) ¢ mapamMeTpoM DEHIETKHA a = 0,8038 um [3].

Jiwteparypa
1. Matsuyama K.// Sci. Rep. Tohoku Imp. Univ. 1928. V. 17. P. 783—789.
2. Nowothy H., Wormnes E., Mohrnheim A.// Z. Metallkunde. 1940. Bd. 32.

S. 39—42.
3. Nowotny H., Mohrnheim A.// Z. Krist. A. 1939. Bd. 100. S. 540-542.
I K Anexceenko

Al—Cd. AJTIOMAHHVI—KAIMUHA

Ha puc. 74 mpeacrapieHa auarpaMma COCTOSHAS Al—Cd, nmocrpoeHBast
cornacao paboram [X, 1-3]. B crurasax CHCTEMBI Al—Cd mmMeer MecTo
HECMEIIMBAEMOCTD B JKMIKOM COCTOSHHM, 'DaHMIIBI KymoJid HECMEIIMBAC
MOCTH HA pHC. 74 TpPHBENCHBI COMIACHO TEOPETHUECKOMY pacuery [3].

cd, s ( no Macce)
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YCTaHOB/IEHO {BA HOHBAPUAHTHEIX PEBPAIIEHNAS: MOHOTEKTHUECKOE npu
temreparype 649 °C [1, 4] n ssrextHUeckoe mpH TEMIIEpaType
320,43 °C [2]. Conepxanue Cd B XHAKOCTH MOHOTEKTHYECKOTO cocTasa
cocrasnser 1,8 % (ar.) [1], uTo HeCKOBKO BHIIE 3HAUCHAS 1,2 % (at.)
[4], HO XOpowo cormacyercs co 3HAUEHHEM 1,9 % (ar.) [5]. Cocras
XUAKOCTH SBTEKTHUECKOIO €OCTABA GIM30K K coctasy umcroro Cd. Jlan-
Heie pabor [5—7] no BaammHOK pactBopumoctu Al u Cd B Xugkom
COCTOSTHHN XOPOIIO COTIACYIOTCS MEXAY COBOM.

Pacrsopumocts Cd 8 (Al) npu pasymumbx TEMIIEPATYPAX ONpPEAEIEHA
METONOM MHKPOCTPYKTYDHOrO aHanusa s paborax [1, 8—10]. IMonyuen-
HbIC JAHHBEIE XOPOUIO COPACYIOTCS MEXAy COBoil:

Temneparypa, °C ............ 649 649 649 640 620 600
Pacrsopumocrs Cd:
% (ar.) . 0,089 0,108 0,113 0,101 0,077 0,065

% (110 Macce) 0,37 0,45 0,47 0,42 0,32 0,27
Hctounnx [11] [9] [10] [9, 10} [11] [9, 10]
Temmeparypa, °C .........c.coou... 550 530 530 500 400
Pacreopumocts Cd:

% (ar.) 0,026 0,031 0,029 0,038 0,019

% (mo macce)
Yctounmx ...........

0,11 0,13 0,12 0,16 0,08
[8] [9, 10] [8] [11] (8]

Pacrsopumocte Cd B (Al) mpu temmeparype 165 °C, MOJy4YeHHAs
TyTEM SKCTPANOAAIMM KPUBOM pacTBOpuMocTH, cocrasnser 0,0002 %, (mo
macce) [9].

Jlureparypa

1. Apun M.E., Kagauep 3.C., [aaexuosa E.M.// JKypHan HEOpraHMYECKOi XUMHH.
1963. T. 8. Ne 7. C. 1661—1667.

2. Martin-Garin R., Desre P.// Compt. Rend. Acad. Sci. Paris. Ser. C. 1967. V. 267.
N 1. P. 4952,

3. McAlister A.J.// Bull. Alloy Phase Diagrams. 1982. V. 3. N 2. P. 172—177.

4. Hansen M., Blumenthal B.// Metallwirtschaft. 1931. Bd. 10. N 48. S. 925-927.

5. Cafasso F.A., Feder H.M., Johnson 1.// J. Phys. Chem. 1962. V. 66. P. 1028—
1030.

6. Predel B.// Z. Metallkunde. 1965. Bd. 56. S. 791—798.

7. Witting F.E., Keil G.// Z. Metallkunde. 1963. Bd. 54. N 10. S. 576—590.

8. Bougap 0.C., Moxonaes K.C.// Meramiosenenue nerkux crutasos: CG. crateii. M.:
Hayxka, 1965. C. 88—92.

9. Hardy H.K.// J. Inst. Met. 1951—1952. V. 80. P. 431—434.

10. Samuels L.E.// J. Inst. Met. 1955--1956. V. 84. P. 333—336.

11. Ipuny ME., Kananep 3.C., Hanexuosa E.M., Bousap H.P.// Xypsan ueoprauu-
4ecKOi Xumum. 1964. T. 9. Ne 6. C. 1397—1402.

T.B. Jobamxuna

Al—Ce 127

[OCTPOEHA aBTOpamMy pador

Jiis BCCIEROB:
YEeCcKOro, METAJLIOrpa

Al—Ce. AJTIOMUHUA—IEPUI

Al—Ce
75 gmarpaMma COCTOSHHS CHCTCMBI

[l,n2] HA OCHOBAHHMH AaHHKX pabor [3—5].
AHUS Mul B pabore [3] BCnOB30BAM METOABI TEPMH-
cyg«iecxoropz penTreHodasoBoro anannsox). (Iilmax(;:rg

i 9 e u
M B3 KOMTIoHeHTOB: Al umcroros 99,99 %, (mo macc

T’amowﬁ 99,9 % (mo macce) Ce, comepamero B OCHOBHOM IPUMCECH La,
Pr Iﬁ Ic\In%i*emc OGHAPYXEHO NSTh COCTVHEHMH, U3 KOTOPBIX Ce;Al n CeAIE
MIABSTCH KOHTPYSHTHO MPH TEMIEpaTypax 655 u 1480 °C, coorsercree -
go. Coenmaerns CeAl u CesAlj; obpasyiorcs TO enepmexmé{egnn
pcilxunsm X + CeAl, = CeAl npu temneparype 845°Cn )Ko-g eAl,
= BCesAly, mpu Temmeparype 1235 °C. Coenunenne CeAls pa3ye'r<;9f
1o nepsmemommoﬁ peakiun CeAl, + pCeyAly; = CeAl; npu Temnep

type 1135 °C.

TlpuBencHHAs HA pHC.

Ce,% (ng macce)
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Coenmnennst CezAl | u CesAl mpeTepnesaror nonumopdHEIE Tpespa-
menns npu Temneparypax 1020 u 250 °C, cOOTBETCTBEHHO. el

B cruiaBax KpHCTA/UIM3YIOTCS TPH 9BTCKTHKH: X = (A + o e3A11 41-
npu cogepxammia ~4,0 % (ar.) Ce n temmepatype 640 °C, X = B(i&;
+ CeAl npu ~70,0 % (ar.) Ce u 645 °C u X = (yCe) + PCezAl mpn
~ 9 ) Ce u 580 °C.

SgﬁgcéogngTb Ce B Al cocrasnser ~0,01 % (at.) Ce npm Temmnepa-

Type 640 °C [2, 4.
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Kpucrasmyeckas CTPyKTypa coegMHEHuI TPHBENEHA B Tabna. 43.

Tabnuua 43. Kpucraumdeckan CTpykrypa coeauuenuii cucremn Al—Ce

Cumson TTapaMETPe! PEIIETKH, HM
Coenuue- | ITpoto- | Tupcoua, Hcrounux
HUE ™I op. rp. a b <
aCe,Al, | aAlj Lag 0l28, 0,4392 (3) | 1,3018 (D) | 1,0082 (10) [1-3, 5]
Immm
pCesAl, | AlBa 10, 0,4998 - - [1-3, 5]
14/ mmm (16)
CeAly Ni,Sn hP§, 0,6543 (2) - 0,4610 (1) | 11-3, 7]
P6;/mmc
CeAl, Cu,Mg cF24, 0,8054 — - [1-3, 8]
Fd3m
CeAl AlCe |oCl6, Cmc2| 10,9270 0,7680 0,5760 [1, 2,91
wim Cmem
aCe;Al NizSn hP8, 0,7042 (2) - 0,5450 () | 11,2, 6]
P6;/ mme
pCejAl AuCuy cP4, 0,4998 - - [1, 2, 6]
Pm3m (16}
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E.B. JTuicosa

Al—Co. AJTIOMAHUITI—KOBAJIBT

Cucrema Al—Co xapakTepu3yeTcs 006pazoBaHHEM HECKOJIBKHX COCAN-
uenui. [IpeacrasneHHas B paGore [X] mmarpamMma COCTOSHHS Al—Co,
Gasupyromasnca Ha 0630pe 3HAUUTEJHLHOTO uypECaA WCCIEAOBAHUM, B OT-
JEJBHBIX ¥acTsax Osl1a mocTpoeHa NPEAIONIOKHTENBHO B CBA3H C OTCYT-
CTBHEM WM TPOTHBOPEUMBOCTHIO MMEIOLIAXCS HAHHAIX. TTocnenyomue
paborsl [1—5] mossoaMIH YTOUHKTH K JONOJHATH DPEACTABICHHYIO B
pabore [X] amarpamMmy. B mepByio Ouepenb ITO KAcaercs COeAUHEHNH,

co, % (mo maecce)
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ofpasyromuxcs B obnacri xoHuentpammit o 50 % (ar.). B pabore {6}
YCTAHOBNEHO OOpasoBaHme B cuCTeMe ueThipex coenmuennit: CoyAl
Co,Al, 5, CoAly m CopAls. Di coenmHEHMS ObUI YCTAHOB/ICHH X pgueg:
HO B OTHOIIEHHH TPEX TOCTEAHAX WMENNCh COMHEHus. B pabore [1]
IOATBEPXACHO obpasosanue coefunenmit Co Al 3 m CoAlj3, 2 B pa60T2:
[3] — coenunennii CoyAly, CoAly, CoyAls 1, KpoMe TOTO, ONPEAENCHE!
¥X 061acTH rOMOTEHHOCTH TOCTE MEICHHONO OXJAXIEHHS C BhICOKHX
Temmeparyp. B To xe Bpems obpasosauue coeamuenns Co Al 3 B pabore
[3] me mopTeepamtoch. [TOATBEPXICHO OTCYTCTBME COCAMHEHHS Co,Al,
CYIIECTBOBAHME KOTOPOTO MOXHO OBUIO NPEANOJarath MO AHANOTHH
cucremont Al--Ni [III]. ‘
Tpepcrasnennas Ha puc. 76 AMarpaMMa COCTOSHAS INOCTPOEHA C
yueroM 06pa3oBaHHS YETHPEX COCHWHEHHI: Co,Alg, CoAls, CoyAls #

5 3ax. 1534
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CoAl. Cocpunenne CoyAlj; € y4eToM AAHHEIX pabotni [3] yxasamo
[PEATIONOXHATENBHO [0 AaHHBM paboTs [2].

Coenunenne CoAl(B’) 1uaBHTCS KOHIPYSHTHO NIPH TEMIEPAType
1645 °C [X, 4]. Ocransusie coeaunenmst CoyAlg, CoyAlj;, CoAly u
Co,Al; 06pasyioTcsi MO NMEPHTEKTHYECKAM DEAKIMAIM )‘i( + CoyAlj5 =
« Co,l, npu emmepatype 945 °C, XK + CoAly = Co,Aljy mpa 1093°C,
XK + Co,Als = CoAl, mpm 1135 °C, XK + CoAl = CoyAl; mpu 1170 °C,
COOTBETCTBEHHO, KOHueHTpauuu xuakodl ¢assl Tpu 0oOpa3OBAHWH
coepuaenuit CoyAly m Co,Als pasHEL 10,3 u 23,4 % (ar.) Co, coorBeT-
CTBEHHO.

O6nacti romoreHsocTd (ha3, ompenenensbie B pabore [3] wa memeH-
HO OXJIAXEHHBX OT BBHICOKHX TEMIIEpPaTyp CIUIABAX, PACHOJOXEHH IS
coequennit Co,Alg — or 17,3 no 19,2 % (at.) Co, CoAly — or 24,3 o
25,2 % (ar.) Co, Co,Als — ot 27,5 go 28,8 % (at.) Co u CoAl — or
49,3 no 53,8 % (ar.) Co.

B cucreme MPOXONAT TAKXKE PEAKIWM IBTEKTHUeckoro tuma XK =
= (Al) + Co,Aly npu Temnepatype 655 “C 1 conepxanuu 0,68 % (ar.)
Co u X =CoAl(B) + («Co) npu 1400 °C u 80,7 % (ar.) Co u sBTekTO-
mrsoro tana (aCo) = CoAl(p’) + (¢Co) mpu 300 °C u oxono 96,8 %
(ar.) Co. TemmepaTypbl HOHBADHAHTHBIX MPEBPAMEHNA B CHCTEME yKa3a-
HH o paBote [3]. OHE xOpOWIO cornacyioTcs ¢ AauHbiMu padors [X].
KoHuenTpauns Xuaxoii Gassl, yUaCTBYIOMER B Pa3JIHYHBX HOHBAPHAH-
THBIX IPEBPAMEHBAX, YKa3aHs! coracHo obzopy [X]. I'pammuer obaactu
B’ + («aCo), rne B’ — TBEpaBI pACTBOP HA OCHOBE COEAMHEHHS CoAl,
npuBeseHs o pa6ore [4], rae 3Ta YACTb AWArPaMMBI COCTOSIHMS CHIEUA-
anbHO H3yuanace. pannmsl obnacti B’ + (aCo) onpepenens B pabore
[4] B unrepsane Temneparyp 700—1200 °C. YxazaunHsie Ha AxarpamMme
IpeAcbHBE KOHUEHTPALNN TBEPAKX pacTsopos B’ n (aCo) mpn Temne-
patype 1400 °C, pasuuie 79 u 84 9 (ar.) Co, COOTBETCTBEHHO, HOMyHYE-
HBI SKcTpanosnsuuedt rparmn obnacrn B’ + aCo go Temmeparypsi 1400 °C.
I'panuna obnactu B’ co cropoHsr Al ykasaHa NPEANIONOXMTENBHO, TO-
ckonbky B pabore [3], mie oHA MpUBEAEHA HA AMATPAMME B BAAE CIUIOLI-
HOM JIMHVH, OTCYTCTBYIOT CBEACHHS, TO3BOJISIONME CYAMTh O TOM, KaKAM
06pasoM ¥ ¢ KaKoi TOUHOCTBIO OHA ompenensiack. CTpoeHue AUarpaMMel
cocTosHES B obmacti kxoHueHtpammit or CoAl go Co cornacyercs ¢
TeOpeTMUYECKMMH pacueTamy paGoTH [5]. Pacxoxpenue uMeeTcs TONBKO
B TeMueparype riasnenus CoAl, KoTopas COMIacHO pabore [5] cocrapns-
er 1627 °C.

Pacreopumocts Co B (Al) IpH SBTEKTUUECKON TeMIEparype HE MPeBbi-
maer 0,009 % (ar.). Pacrsopumocts Al B (¢Co) TakXe NPAKTHYECKH
PaBHA HYJHO.

Kpucranaqueckast CTPyKTypa COeAMHEHRH MPUBEACHA B Tabn. 44.
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Tab6awna 44. Kpucraumdeckas CTpyxTypa coepuuennit cucrems Al—Co

Cumson ITapaMeTpbl PELICTKH, HM
Coemuue- | [pororun | Tlupcowa, TIpun
HUE np. rp. a b <
CopAl - - 0,85565 | 0,6290 |0,62130[ B =94,76° [X]
e — - 1,5183 | 0,8122 ] 1,2340 =107,90° [1
Co, Al 8! 4 B 7 [1]
Co,Alg Co,Alg hP28, 0,7671 - 0,7608 xi
P6;/mmc | 0,7656 - 0,7593 [6]
CoAl CsCl1 cP2, 0,28608 - - 17
3 0,28619 - - Tipu 49,05:0,1 %
Pi
m3m (ar.) Co [7]
"MOHOKJIMHHAS CMHTOHMS C 22 ATOMamu B JIEMEHTAPHOR sayeiike.
** Ba3oLeHTPUpOBAHHAS MOHOKIMHHAs CHHronus. CTpYKTYpa NOX0Xa Ha CTPYKTYPY
coenuuenus FeAl,.

Ha 0CHOBAHWH H3MEPEHHH TEIUIOEMKOCTH B pabore [8] BhickasbBacTca
NpEANOIOXEHAE, UTO B COCAUHCHAM CoAl (B’) MOXeT TPOUCXOANTH
ynopsiouerue ¢ Toukoi KypHakosa mpn 800 °C.
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JIJI. Poxnun
Al—Cr. AJTIOMUHUIA—XPOM

Jmarpamma cocrosins Al—Cr (puc. 77) mocTpoeHa 1o obsopam [HI,
M] ¢ ucromsaosaEneM FaHEBX pabor [X, D, 1, 2]. B cucreme obpasyior-
Cs TBEpAbi€ PACTBOPHI HA OCHOBE (Al) 1 (Cr) ¥ mecTb MPOMEXYTOUHBIX
das: B(CrAly, y(CryAlj)), 8(CrAly, e(eq, &) £3) (CryAly), {(gy,
() (CrsAly u n(CrAD. B pabore [1] st coemuuenns CrsAlg npusomiT-
ca obosmauenme y;, vz Pasa n(CrAD obpasyercs KOHIPYSHTHO Ipu
remneparype 910 °C B3 TBEpHOro COCTOSHHS. Ocransauie ¢ass 06pasy-
JOTCSL 1O TEPHTEKTHUECKHM pEaKuusaM, KOTOPHE HApsay C ApyraMu
HM66101]1PIMHCH B CHCTEME HOHBAPMAHTHHIMH DABHOBECHSMH IIPUBEICHD! B
Taba. 45.
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Ta6auna 45. HouBapuaHTHele peakuny B cucreme Al—Cr

Peaxnusa Cc Crs T parypa, "C Hcrounmk
¢asax, % (ar.)
K+y=p 1,2, 16,0, 12,5 790 2]
725 [l
X+ 8=y 6,5; 18,5; 18,38 940 [1, 2]
Kte =95 14,52; 30,2; 20,0 1010—1030 [1, 2]
K+ e ~22,4; 355, 33,0 1170 2]
X+ (Cr) =, ~35,0;, 54,0, 38,6 ~1350 [1, 2]
X+ B = (Al 0,4, — ~100 661,4:0,1 [3, 4]
(Cr)y =+ 61,0, 42,0; 65,5 870 [2]

®Dasza B(CrAl,) mmeer Y3KMH HHTEPBAT NOMOTEHHOCTH [2]. ®aza
v(Cr,Al;,) Haxomutcsi B 06/1aCTH KOHUEHTPALWIA 14,07—15,75 % (at)
Cr [, 2]. ®a3za £(Cr,Alg) comacuo gaHHEM paboTst [2] pacmonoxena
TPM KOHUEHTPAUHSIX %0,%-—33,5 % (at.) Cr B MHTEpBajJE TEMNEPATYP
1060—1075 °C, coorsercrsenno. ®asa {(CrsAlg) uMeer WHTEPBAJ rOMO-
rennocts 36,0—42,0 % (ar.) Cr mpu temmeparype 1125 °C. B dase
£(Cr Alg) mpoTEKAET BHICOKOTEMIEPATYDHOE nomMopdHOE MpEeBpaIneHue
&, = £, mpu Temneparype ~1070 °C [2]. IMonumopdHOe NpeBpaIneHue B
9TOH cﬁase g, = ¢5 [2], ofosHayaemoe KakK y, = y3 B pabore [1], mpu
TeMIepaTypax 5780 °C sBasieTcs IpoIeccoM THna ynopsmouenna. Pasa

ir, % (ne mocce)
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Puc. 77. Al-Cr
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{(CrsAlg) mperepnesaeT no/mMOpdHOE IpeBpatnecHue {; = {, TPH TeMmie-
patype ~1125 °C [2]. Hammuue aToro nonumopdroro npespamenns [2]
Gosiee BEPOATHO, YeM Mpexnonarasmmics 8 padore [1] pacmax Bwicoko-
remnepaTypHoit Mogudukauuy CrsAlg #a (Cr) u Cr,Alg npn Temnepaty-
pe ~980 °C ¢ mocnenyouum 05pa3ocaHREM HASKOTEMIIEPATY PHOA MOZH-
¢uxaumn CrsAlg MO TEPATEKTOMAHOM peaKuuH U3 (Cr) n Cr Aly npu
remneparype 890 °C.

Vkasamasie B paGote [l] nepurexkToMAHAs peakuus 0OpasOBAHUS
dasu ¢, (CryAlg) npu Temmeparype 870 °C w3 BBICOKOTEMIIEPATYPHOMH
daast CrAl; m Huskoremnepatyphoii Momucukaumu CrsAlg, a Takxe
pacrian daser CrAl, ma CrAl, u Cr Alg npu Temmnepatype ~ 60 °C [1]
B Gonee nosmHed pabore [2] He OeUTM MORTBEpXAcHH. [IpuBeAeHHBIC
BHIIE Pe3yabTaThi paborni [1] He MPHHATH BO BHUMAHKE [PH MOCTPOC-
nuw guarpammer Al—Cr (puc. 74).

Pacreopumocts Cr B (Al) mpuseseHa HUXE:

Temneparypa, "C ............. 661,4 661,4 661,4 600 600 400 400 400
Pacreopumocts Cr:
% @T.) v 0,375 0,443 0,417 0,234 0,268 0,031 0,156 0,057
% (no macce) 0,72 0,85 0,8 045 0,515 006 03 -0,11
Hcrounmk X1 (51 [61 (X1 (6] [XI 3] [6]

Pacrsopamocts Al B (Cr) no pasHeM pabor [1, 2] mpw temmeparypax
~1350, 1125, 870—850 i <800 °C cocrasaser 46,0; 42,6; 39,0; 25,8 %
(ar.) Al, COOTBETCTBEHHO. B crnasax, OMM3KMX K TPAHMIE PACTBOPMMOCTH
Al B (Cr), mpoucxonur obpasosarne ¢assl n(Cr,Al) mpu comepxaHun
79,4 % (mo macce) Cr mpm temneparypax 850 °C [11, 910 °C [2].

KprcTanimueckas CTpyKTypa COERWHEHNH npuBenena B Taba. 46.

Ta6aunpad6. Kpucrannydeckas CTpYKTYpa COSIMHEHHMI cucremsl Al—Cr

Cumson TTlapaMeTpsl peLIeTKM, HM
Coenunenue Ipo- | TIupco- ITpumeuanue
TOTHI Ha, a b c
op. rp.
B(CrAly) Al,;V,| mC104, |2,5196 (17){0,7574 (3){1,0948 (9)| p = 128,71
C2/m M, 7]
¥(Cr,ALy) - — 1,76 3,05 1,76 | =90 [8]
C2/c
3(CrAl)™ - - 2,01 - 2,48 18]
P6,/ mmc
{,(CrAly) HD| — - 0,7805 - — o =109,12°,
s 26 ato-
MOB B 2JIe-
MEHTAPHOM
L suesike [1]




134 AlCr
Cumson ITapameTps! pemeTky, HM
Coenunenue IIpo- | Iupco- Tlpumeuanue
TOTUN |  Ha, a b ¢
up. rp.
0,9051 - - o = §9,27°,
s 52 ato-
MOB B
auerike [1]
n(CrAl™* MoSi, | 16, 0,3004 - 0,8647 |Mpu xomuen-
14/mmm TPAMKU
65,5 % (ar.)
Cr (1}
0,3001 - 0,8637 Ipu xoH-
LEHTPaHM
66,0 % (at.)
Cr [2]
0,2990 - 0,8659 TIpu kOH-
neHTpauuMu
70,7 % (at.)
Cr [2]
:;Moumumm—mn CHMHIOHMS.
., EKCATOHANIBHAS CHHIOHUS.
*PoMBospHuecKas cHsTOHUS. PacRONOXeNHe ATOMOB B PeLeTKe MOYTH TAKOE, KaK|
B Y MaTyHu.
JlaHHYIO CTPYKTYpPy MOXHO DACCMATPUBATH KAK AedopmuposanHyio OIIK pemerky]
CO cBEPXCTPYKTYpPO¥, 00pasyiomweiics & pesyasrate ynopgnouenus. JNeMeHTApHAs suei-
Ka CORepXHT nBe GopmysbHbIe eamHunst [X, 2].

Tsepasit pacteop na ocuose Cr u (hasa n arTrdEPPOMATHATHE! TIPH
TEMINEPaTypax HUXE Temmepatyps Heend, XoTopas HOBBIMAETCS OT
~37 °C mnsg Cr o ~640 °C mns cdaser 1y [2].
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Al—Cs. AJTIOMAHWI—IIE3UI

Al ¥ Cs NOUTH NOJHOCTHIO HE CMEIMWBAIOTCS B XHAKOM H TBEPAOM
cocrostmsix [X]. Umeronmmecs ceneHus o Heboabmoit pactsopumocty Cs,
pasnoit 0,05 % (mo Macce), B xkuakoM Al BH3BBAIOT COMHEHHS.

I'K. Anexceenxo

Al—Cu. AJFOMUHUN—ME]b

HUccrenoBarus Mo guarpamme cocrosHus cucreMbl Al—Cu JOBOBHO
noiHO 0Bobmens B paborax [X, 1, 2]. Ilpuseaennas na puc. 78 pasHo-
pecHas guarpamma Al—Cu OCHOBaHA HA JAHHBIX TEPMHUECKONO, METaN-
JOrpaMuEcKOr0 W PEHTreHOBCKONO AHAIM30B IO pe3yjsTaTam pabor
[3—381.
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Puc. 78. Al—Cu

B cucTeMe YCTAHOBJEHO HajuMuMe ISTHAZUATH ¢as. [Ise dasm (Cw)
u (Al) sBasiorcs TBEpABIME pacTeopamu Ha ocHoe Cu u Al, mecTs a3
B (TBepumii pacteop Ha ocHoBe coeamnenns CuzADl, X, vy, &, N, H 8
(TBepmEI pacTBOp HA ocHOBe coemuHenns CuAl,y) oBpasyiorcs ¢ yuacruem
XIKOM (pasbi, OCTAIBHHE — Y, (TBEPABIA PAcTBOP HA OCHOBE coenuHeHUst
CugAly), ay, 4, 8, {}, {3, M, 0OpasyIoTCs B Pe3yIbTATE MPEBPAINEHUI
B TBEPAOM COCTOSIHHH.
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®a3za P KpHCTA/IA3YETCS M3 PACIIABA MO KPHBOH ¢ MAKCHMyMOM.
Temnepatypa KOHrpySHTHOrO IulaBieHus [B-passl cooTBeTCTBYET
1049+1 °C [2, 3], a xonuenrpamus Al B B-chase npm 5TOM cocTasager
26,3 % (ar.) [3]. Ilpu remneparype 1032 °C mmeeT MeCTO IBTEKTHYEC-
xoe pasHosecue K [18 % (ar.) All = (Cw) [17 % (at.) All + B [20 %
(at.) Al] [3, 9]. B pa6ore [2] comepxanue Al B daze P npusoguTCs
paeabsim 25,0+1,0 % (ar.), B sprextuke — 17+0,5 % (ar.) Al, a B hazax
(Cuw) u B, coorsercreenno, 15,8+0,5 u 18+0,1 % (ar.). ®asza B crabwms-
Ha [0 Temnepatypul 565 °C, npu KOTOPO# OHA PACHAZAETCS MO IBTEKTO-
unuoi peaknuu P = (Cu) + v, [8, 10—12]. Ilo zanAEM aBTOPOB FTUX
paGor comepxanue Al B 3BTEKTOMZHOH TOuke cCoorBercTByer 23,97—
24,2 % (at.) AL

Dassl ¥, v;, £, M} ¥ 6 00pasyIOTCH O MEPUTEKTHUCCKAM PEAKIMIM,
NpUBEAEHHEM B Tab1. 47.

Tabnuna 47. HoHBapHaHTHEIE peakiyy oOpasosanus ¢as y, Yp e uo
B cucreme Al—Cu

Peaxuus Conepxauue Al B Temnepatypa, °C HUcrounux

dasax, % (ar.)

K+B=y 30,8; 29,1; 29,8 1037 12, 5]

K+yxey, 33,9; 32,4; 32,6 1022 [2, 6, 7]

Kty =¢ 40,2; 37,1, 37,9, 958 [2, 4,6,7]

K+ey=n; 63,7; 45,0; 48,2 624 2,4,6,7]
67,8; 50,2; 67,2 591 [2, 4,6,7]

K+n =0

®daza x (s pabore [2] oma ofosmauena Po) cymecTsyer B oGhacTH
BBICOKMX TEMIIEpaTyp ¥ Npu Temmeparype 964 °C pacnagaerca mo 9BTCK-
Touguod peaxumm ¥ [30,1 % (at)All = P [29,4 % (ar.) All +
+v, 31,5 % (ar.) All [2, 5]. ®asa y; cTabuibHA TAKXKE TOIBLKO NPH
BBICOKMX TeMmmepatypax, a npu temmeparype 780 °C pacmamaercs mo
9BTEKTOMAHOM peakumu y, [~31 % (ar.) Al]l = B [27,2 % (ar.) Al] +
+ v, [~31 % f(ar) All [2, 3]). Ilpn Temmeparype 560 °C nporekaer
sBrexTomaHas peakums: n; [~47,7 % (ar.) All = n, [~47,7 % (ar)
All + ¢, [45 % (ar.) Al] [2].

Dassl &y, ¥y, 8, {), {y €, H 1, 00PA3yIOTCT MO MEPHTEKTOMIHBIM
peakumsam, yKasaHasm B Ta0n. 48.

Dasnl ), ¥y, 8, {5 M N, CYMECTBYIOT A0 KOMHATHOH TEMIIEPATYPHL
TIpu Ttemmeparypax 530 m 560 °C mMeror MECTO HBTEKTOMTHBIE PEaK-
wma: ;[~43,7 % (ar) All = (,[~43,7 (ar.) All + 8[~40,2 % (ar.) Al]
[2]; €,[42,1 % (ar) Al = {;[43,1 % (ar.) All + 8[40,7 % (ar.) All
2, 4].
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Ta6nuuma 48. HoHBapHAHTHbIE peakuuy obpaszosauns a3 a,, v, 8, {; n {;
g cucreme Al—Cu

Peaxuys Copepxanme Al B TemnepaTtypa, ‘C Mcrounuk
asax, % (at)

v, + (Cu) = oy 31,0; 19,7; 23,0 363 [2, 13, 14]
ety * Y, 38,6; 34,0; 36,1 873 [2, 4]
g t+tvy =38 40,8; 37,2; 38,1 686 [2, 4]
n ey m ) 47,6; 43,5; 43,8 590 [2, 4]
G+ =G, 44,8; 41,7, 44,8 570 [2, 4]
ety =€y 38,9; 37,5; 38,9 850 [2]
n+0=n, 50,2; 67,0, 50,2 563 [2]

B o6aactu criasoB, GoraTeix Al, MPOXOAHT IBTEKTHYECKas PEAKLMA
npu Ttemneparype 548 °C: K[82,9 % (ar) All = (AD [97,5 %
(at.) Al + 6[68,1 % (ar.) All [2, 3, 15, 16]. O6aacTe FOMOre€HHOCTH
¢has npuBEREHH HUXKE:

Daza ..o Y2 3 €y
Al, % (at.) 31,0-37,5  38,1-40,7 38,9450
dasza ....... £} Ny [:}
Al, % (ar) . 43,7—44,8  47,7-50,2  67,0-68,1

Teepasii pactsop Ha ocHoBe Cu OXBATHIBAET HIMPOKYIO obnactp
COCTABOB, TIPWUYEM C TIOHIXKEHHEM TEMIEPATYPhi PaCTBOPUMOCTD Al B (Cu)
nosemraercs. ITo JAHHBIM KW3MEPEHNsS MEKPOTBEDAOCTH NPH TEMIEPaTy-
pax 900, 800, 700 u 500 °C oHa cocraBiser 16,61; 17,38; 18,54 u
19,7 % (ar.) Al wma 7,8; 8,2; 8,81 9,4 %, Al (no macce) [17]. Makcu-
manbHas pacrsopumocts Al coorsercrsyer 19,7 % (ar.) Al mpu 9BTEKTO-
wuaHOM Temmepatype 565 °C. .

PacreopuMocts Cu B TBepoM pactsope (Al) mpu IBTEKTHYECKOA
temmeparype 548 °C cocrasnser 2,48:0,05 % (ar.) 15,7 % (mo mac-
ce)] Cu ¥ yMeHbIIAETCS C TOHWXEHAEM TEMIIePaTyphl 2, 16, 18, 20].

Kpucrammaueckas CTpykTypa (as npuseaesa B Tabn. 49.

Ta6nuupa 49. Kpucranimueckas CTpykrypa ¢a3 cucremsl Al—Cu

Cumson | IlapaMeTps! peweTkm,
®aza | Mpororun |Iupcona, HM TIpumeuanme

1ip- Ip: a b c

[{] w cl2, 0,29564f — - Tipu Temreparype 672 °C (3,

3 12, 211

Im3m

v, | ALCu, | P52, |087052) — - [22—24]
Pa3m
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Cumpon | Tlapamerper pemertkm,
®asa | IIpororun |IMupcona, HMpC IIpumevanue
np. rp.
a b c
8" - —  0,86899| — - - °
o « = 89,78° [25]
ey AsNi hP4, 0,4146 — 10,5063
P6y/mme 1261
& - hP42 0,810 - 0,999 | 11
. 3 X pu XouueHTpanmm 45,5 %
P6/mmm (ar.) Al [27]
¢ ;* - - 0,707 | 0,408 { 1,002 B = 90°38' [28]
n, - oP16, 0,410 (1,2024| 0,865 | Ilpu KOHUEHTpauun 49,8 %
Pban (at.) Al [27]
Nz | AlCuy [ mC20, | 1,2066 |0,4105(0,6913 B = 55,04 [2, 26]
c2/m R
0 Al,Cu tI12, 0,6066 - 0,487
14/mem ' (29
oy Al Ti t18, 0,3668 — 10,3677 Tlpu xonuentpapuu 22,8 %
14/mmm (at.) Al [30]
:FOMSOBJIPHHCCKBSJ CHHTOHMSL.
MoHoKIMHHAA cuHrOHUS ¢ 21 aTomMamu B 9NIEMEHTADHOM sYesike.

Teepment pacrsop ma ocrose Cu umeer

IPAHEIIEHTPHPOBAHHYIO KyOH-
UYECKYIO PEIIETKY, TApaMETP KOTOPON YBEIWUMBAETCH C nonmmen};lﬁem
copepxanus Al u nipn 10,5 % (mo macce) Al cocrapnger 0,3657 um [31].
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H.P. Bousap

Al-Dy. AJIOMMBUN-—-TACIIPO3UI1

Crenerns 0 ha3oBHX PABHOBECHSX B CIUIaBax cucremul Al—Dy mpmse-
nennl B paborax [1—3]. Cornacro pa6ore [1] B crnasax, 6orathix Dy,
MMeeT mecTo sBTekTHueckoe mpespamenne K = (aDy) + Dy;Al npu
temmepatype 960 °C n conepxanuu 79,9 % (ar.) Dy. B cnase, conep-
xamem 84,3 % (ar.) Dy, mporexaer nmpeBpameHHe Ipu TEMIEpaType
965 °C, mpmposa KOTOPOro He yCTAHOBJICHA.

Jlmarpamma cocTosHus B obacTh, Goratoit Al, MOCTPOEHA aBTOPAMH
paboTh [2] ¢ MOMOMIBIO METONOB MHEKPOCTPYKTYDHOTO, PEHTICHOBCKOIO,
TEPMMYECKOrO AHAMME0B. B KAUECTBE MCXONHBIX MATEPMAJIOB KCTIOIH30BA-
ua Al wicroroit 99,999 % (o macce), Dy wmcroroit 99,8 % (mo macce).
B wm3yyenHOH OG/ACTH KOHLEHTPALWii YCTAHOBJICHO CYNIECTBOBAHHE IBYX
coemumenwit DyAl, i DyAl), 0 KOTODHIX paHee coobmanock B paborax [4,
5 1 6—8], coorsercrsenno. Coenuuenue DyAl, niasurcs KORTPYSHTHO
npn ~1500 °C. Coeannenne DyAl; oSpasyercs mo TNEPUTEKTAUECKOH
peaxmun K + DyAl, = pDyAl; npu TemnepaType 1090 °C, a npu Temme-
patype ~1000 °C omo mperepmeBaer nonuMopdHOE TpeBpamenue. B
cwraBax, Gorathix Al, mMeer MECTO O9BTEKTHYECKOC HOHBADHAHTHOC
npespamenne X = (Al + a¢DyAl; npn remnepatype 636 °C. B cinasax
crcTeMBbl 06pa3yIOTCS TAKXE COCANHEHHUS Dy,Al [9, 101, Dy;Al, [9, 11]
u DyAl [5, 6, 11, 12]. B paore [13] ykasaHO HA CyHIECTBOBAHHE COCHH-
Herus: DyAl,, OnHAKO TO He MOATBEPKICHO B APYTHX MCCICAOBAHKAX.
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Pacreopumocts Dy B (Al) mpakTuueckn orcyrcreyer [1, 9]. Pacrso-
pumocts Al B (Dy) cocrasnser 0,6 % (ar.) [1].

B paGore [3] muarpamma cocTosHES Al—Dy noctpoena ¢ ucnonb3osa-
HHMEM MEHEE YMCTHIX MarepuasioB — Al umcroroit 99,9 % (mo macce) u
Dy uncroroit 99,0 9% (no macce), HOATBEPXAEHO HAMAYHE COERUHEHNI
Dy,Al, Dy;Al,, DyAl, n DyAl,. IIpoMexyTounse coequaemus Dy,Al n
DyAl, mnawsitcs KoHrpysHTHO mpu Temmeparypax 1140 um 1480 °C.
Temneparypa IaBIeHns coeqUHEHNS DyAl, nouru cosnagaer ¢ Temne-
parypoit mwiasnenns DyAl, no gamsbiv paborsr [2]. Coemunenns Dy,Al,
u BDyAl; mnasarcs wEKoHrpysHTHO mpu 1013 1 1107 °C. Temneparypa
mnapnedns BDyAl; no mamnmM paGoth [3] Heckosnbko Bumme, yeM no
AauubM paborsr [2]. B chcTeMe mpoTekaloT TpE SBTeKTIYECKHME peakuuu
X = (Dy) + Dy,Al upu temmneparype 1005 °C u conepxammu 81 % (ar.)
Dy, X = Dy,Al + Dy,Al, npu 1006 °C u 61 % (ar.) Dy u X =
= aDyAl; + (A npu 645 °C n 2,5 % (ar.) Dy [3]. [lo maussmM paGorer
[2] ans mocrenmeil peakuuyn ykasama remmeparypa 636 °C u comepXaHue
Dy B asrextuxe ~2,5 % (ar.).

Dy, % (no macce)
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Puc. 79. Al-Dy

Yacth guarpaMMel COCTOSHES Al—DyAl,, npencrasnensoit Ha puc. 79,
nocrpoeHa asropaMu pabora [2], a uacte muarpammu DyAl,—Dy —
asropamm pabormr [3].

Kpucrannmueckas crpykrypa coenurennit npusenesa s tabn. 50.

Ta6unuua 50. KpucTawmdeckas CTpYKTypa cOeIMHEHNH CHCTEMBI Al-Dy

Cumeon Tlapamerpsl pewerky, HM
Coenuuenue | Ipotorwn | Ilupcona, Hcrounux
p. rp. a b c
aDyAl; (HT) NiyTi hP16, 0,6097 - 0,9534 [5]
P6;/mme| 0,6082 0,9531 [14]
0,609t - 0,9533 [15)
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Cumson TlapamMeTpsl pewreTky, HM
Coepuuenue | IIpororun | Ilupcona, HcTounuk
np. rp. a b 4
BDyAl, (BT)" | ALHo | AR20, | 1,2483 - — [4, 16]
5 0,6080 - 3,5940 [4]
R3m 10,6065 - 3,586 [14]
0,6074 - 3,587 [15)
DyAl, MgCu, cF24, 0,7835 — - [61
§ 0,7840 - - 7
Fd3m | 078212 | — - (8]
DyAl ErAl oP16, 0,5822 1,1369 0,5604 {11]
Pmma 0,580 1,140 0,562 {12]
Dy,Al, AlyZr; tP20, | 0,8164 - 0,7560 [51
P4mnm | 0,8170 — 0,7523 (11}
Dy,Al Co,Si oP12, 0,6543 0,5075 0,9397 [1o1
Pnma
"o = 28,18°.

o nammnM paborm [1] DyAl; uMmeer TeTparoHaibHYK PEMETKY C
nmapamerpamu a = 0,99 M, ¢ = 1,266 uM, uto MeHee BeposTHO. B cucre-
Me CymecTByerT eme onHa momadukamus DyAl;, noryyennas B ycroBusx
6ricrporo oxnaxaeHus [14] nmbo B yCAOBMSX NPUMEHEHHS BHICOKMX
masnenmit [15], Koropas mMeer KyGmuecKyio crpykrypy Tama AuzCu ¢
a=0,4249 gm [14] win a = 0,4236 um [15].
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Al—Er. ATIOMMHWUN—DPBUI

Iuarpamma cocrosHus Al—Er, npencrasiensas ga puc. 80, mccaeno-
BaHAa METONAaMM MHKDOCTPYKTYPHOIO, TEPMUUYECKOIO, PEHTTEHOBCKOTO
anamsos [1]. B cucreMe yCTaHOBJIEHO CYIIECTBOBAHME NSTH COCIMHEHFIA
ErAl;, ErAly, ErAl, Er;Al,, Er,Al. Coenunerms ErAl, u Er;Al, wiasstcs
KOHrpysnTHo npu 1455, 1060 °C, coorsercrsenno. Coennnenns ErAl;,
ErAl, Er,Al 06pa3yioTcst 0 NEPATEKTHYECKMM PEaKI(UsIM NpH TeMIepa-
typax 1070, 1065 m 1030 °C, coorsercTBenHo. CoeuHeHHe ErjAl,
KOTOpOE 1O JaHHHM pabothl [2] y4acTByer B 5BTEKTMUECKOH peaKIiHH
XK = (Er) + ErzAl npu temneparype 975 °C, B JaHHOM HCCIENOBAHWH He
obHapyxeHo. B cruiaBax cHcTeMH KPMCTA/UIM3YeTCS TPH O9BTEKTHKH
(Er) + Er,Al, Er;Al, + ErAl, ErAl; + (Al) npu remneparypax 1005,
1045, 655 °C u conepxanmm 22 % (ar.) Al, 42 % (ar.) Al u 99 % (ar.)
Al, cootsercrenHo. Pacrsopumocts Er B (Al) mpakTHYecKu OTCYTCTBYET.
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Kpucramimyeckas crpykrypa coenmHennit npuseaesa B tabu. 51.
CornacHo nanHmM pabotht [5] coenmHeHume ErAI3, HE coaepxaimee

npumecei, Kpucraumgyercs B crpykrypaom tune AuCuz. Conepxanne

Si B xommuecrse 102 % (no macce) cTabIWiM3upyeT CTPYKTypy THIA

AlzHo (cumeosn ITupcona AR20, np. rp. R§m) C mapaMeTpaMM pemeTKH
1[11? 0,6026 BM, ¢ = 3,562 mm [S] mubo a = 0,6025 uMm, ¢ = 3,5675 am
1.
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Tab6auua 51 . Kpuctaumdeckas CTPYKTypa COeAMHEHUH cucTeMul Al—Er

Cumeon TlapameTpnl peweTku, HM
Coenuuenue | HIpororun | ITupcona, HCTOYHUK
np. 1p. a b c
ErAl; AuCugy cP4, 0,425 - - [t}
3 0,4212 - - (3]
pm3m 04216 - - (4]
0,4211 - - [5)
0,4214 - - (6]
ErAl, Cu,Mg cF24, 0,7793 - - 23]
Fd3 0,7780 - - 41
Mo o795 - - i
0,77800—~ - - (8]
—0,77809
ErAt ErAl oP16, 0,5801 1,1272 0,5570 9]
Pmma
ErAl, AL Zr, tP20, 0,8123 - 0,7484 | [9, 10
P4,/mnm
tP20,
Pd,nm
tP20,
P4n2
Er,Al Co,Si oP12, 0,6516 0,5015 0,9279 [t0]
Pnma

Iuarpamma cocrostaus Al—Er, npusenennas B pabore [12], anano-
rMYHA AuarpaMme, MOCTPOEHHOM 1O AaHHKM paGorh [1].
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Al—Eu. ATIOMUHUN—EBPOIIUA

B crunasax cacremst Al—Eu o6pasyercs tpu coenmuenus EuAl, [1, 31,
EuAl, (2, 4, 51, EuAl [6]. B paGote [7] mo pesynbrataM m3MepeHuMs
IEKpeMeHTa 3aTyxaHus KosieGaHus THIVISL C PacUIaBOM MOCTPOEH y4acTOK
nuarpammbl cocrosaus Al—Eu npu comepxammm mo 3,42 % (ar.) Eu.
CymecTBoBaHuMe IBTEKTHYECKONO PABHOBECHS YCTAHOBJIEHO NpH TEMIEpa-
type 628 °C u cogepxaHuu B sBrexTrKe 2,25 % (ar.) Eu. Kpucrawmm-
uecKas CTPyKTypa COSMHEHMI MpeacTasieHa B Tabm. 52.

Ta6anua 52. Kpucraumdeckas CTPyKTypa COEJHHEHMH cucreMbl Al—Eu

Cumeon ITapaMeTpel PEIIeTKH, HM
Coepune- | Iporotun | flupcoua, Hcrounnx
HHE np. p. a b c
EuAl, AlBa t10, 0,4398 - 1,117 (83
14/ mmm 0,4396 - 1,117 (2]
0,4425(21) - 1,112(3) (81
EuAl, Cu,Mg cF24, 0,8121 - - 12
2 0,8125 - - [4]
Fd3m 1 o 81008 - - 51
EuAl’ - - 0,5806 0,9652 1,0088 (6]
Pmmn
*Crpyxrypa HoBOrO THNa, GMaka crpyxrypam CeAl u DyAl [7].
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Al—Fe. AJIIOMUHUAN—XEJIE30

Imarpamme coctosamust Al—Fe nocesmieHo GOABINOE YMCIO MCCIEHOBA-
Hui, obcrosiTensabie 0030ps KoTopwx gaHsl B paborax [X, 3, 1, 2]. B
ofmeM, npefcraBieHHBe 0030pHl COIVIACYIOTCS MeXAy coboit, Xors B
OTAEBHHX ACTANIX HE COBMANAOT. JluarpaMMma COCTOSTHHSI XapaKTepH3y-
eTCsl HAJMYMEeM HECKONBKMX MeTa/ulMyecKux coemuHenmit FesAl, e,
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FeAl,, Fe,Als, FeAl; 1 orpaHM4eHHBIX TBEPABIX PACTBOPOB KK €O CTOPO-
mn Fe, tak u Al. Ona npencrasnena va puc. 81 no mammsm pabor [1, 2].
Co croporsl Fe mMeer Mecto 3HauMTE/IbHAS 1O NPOTAXKEHHOCTH 061acTh
teepmeix pactsopos Al B aFe ¢ OLIK pemerkoit — (aFe). O6nactp TBep-
muix pacteopos Ha ocHoe YFe ¢ THIK pemerkoit — (yFe) smaserca
3aMKHYTOR m Hebonpmo# mo nporskenHocTd. CoracHO NOCHERHMM
nccnenosannam [1] MakchmansHas pacrsopumocte Al B (yFe) npu
remneparype 1150 °C cocrasaser 1,285 %, (ar.) [0,623 9%, (no macce)].
B TOuKE, COOTBETCTBYIOMENR MAKCMMAILHOMY COXEPXKaHHUIO Al Ha rpaHMue
asyxdasHoil obnacru (yFe) + (aFe) co croporm (aFe) npu Toit xe
Temneparype, KoHueHTpauus Al pasna 1,95 % (ar.) 10,95 % (no Mac-
ce)]. Pamee m1a MakcuMambHo# pacteopuMocty Al B (yFe) nmpuBommioce
raxxe spavenue 2,4 % (r.) [1,2 % (no macce)] m ~2 % (ar) [1 %
(o macce)] [X].

B npegenax obnactu TeepAbx pacreopos Ha ocHose (aFe) ¢ OLIK
pemerkoit HaGIONAIOTCS PALTMYHEIE THIBI YTIOPSTOYEHHs. YIOpSIOUCHHE
no temy CsCl npoucxomuT B TBEPARIX PACTBOPAX, Gorathx Al, u paccMar-
puBaerca Kak obpasosaHue (bashl o, win coepunenns FeAl. Cuuraercs,
YTO YNOPSIOYEHME TREPHOTO pacTsopa Ha ocHoe (aFe) ¢ ofpasosanueM
a,(FeAl) mponcxoanT xax peakuus yHOPSJIOUEHHNs BTOPOro IMopsiaka [11
n mostomy obnacti cymecrsoanus (aFe) u «, pasgensiorcs ogHOH
nuaueit. Meercs TakXe TouKka 3peHHs, 4TO (hasa o, 00pa3yeTcs Hemo-
CPEZICTBEHHO M3 PachiaBa Mo nepurekThueckoi peakmmn X + (aFe) =
= a,(FeAl), nporexatomeit npu 1310 °C [1]. B cBoro ouepeas ynopsigo-
yeHHad asza o, MOXET CyMECTBOBATh B ABYX momudukamuax o, (BT) —
BHICOKOTEMIIEPATYpHOM U o, (HT) — Hu3KOTEMNIEpATYPHOHA. [Ipespame-
Hue ay (BT) = a, (HT) cBasano c ymopspoueHHeM BAKAHCHA B pelIeTKe
mama CsCl [2]. BuicoxoremmeparypHas monudmukamms o, (BT) npm
NOHMXXEHWM TEeMIEpATypH TNpeTepmeBaeT BTOPUUHOE YNOpSAOYECHHE

o, (BT) - u; no Ty CsCl - CsCl’, xoropoe NpeANONOXUTENbHO
CBS3MBAETCH C M3MCHEHWEM TuOa AaabHero nopsaka [2]. Ipammmsl

ofnacreit cymecrsosanus a3 a, (BT), a, (HT) m oré noKasaHbl Ha
nuarpamme (puc. 81).

TIpu remnepaType 552 °C n Gonee HUBKMX TeMmepaTypax B ofnacry,
COOTBETCTBYIOMEH 0GPA3OBAHIIO TBEPARIX PACTBOPCB HA OCHOBE Fe ¢ OIIK
pemerkoit, o6pasyerca dasa FezAl. Ona uMeer KpUCTALTHYECKYIO pe-
merky, npou3soanylo or OLIK pemerxu Fe, n 10CTaTroyHO MHPOKYIO
o6sacTh TOMOFEHHOCTH, PACHIMPSIIOIYIOCH C MOHMXKXEHMEM TEMIIEPATyphl.
Cornacio pabote [2] obpasosanme hasu FezAl npn temmepatype 552 °C
TPOMCXOMAT M0 BHPOXACHHOMY IEPUTEKTOMIHOMY npespamenwio (aFe) +

+ mlz = FezAl ¢ koHuentpanmelt dassl ag — 26,8 % (ar.) Al. Ins Mak-
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cuManbHO# TOUKM obiacTu cymecrsopanns hassl FezAl ykaswmarorcs
TakXe ciaepyiomue KooppuHatel: ~520 °C m 25 % (ar.) Al; 520 °C u
26 % (ar.) Al; 530 °C n 25 % (ar.) Al; 560 °C u ~27 % (ar.) Al
565 °C u ~28 % (ar.) Al [3].

Cornacao pabore [1] mnepexox («Fe)/FesAl sBnsercs peaxkum-
e YNOPSOYeHNs IIEPBOTO NOpsaKa, a mepexon Fe;Al/FeAl romoreHHEIM.

K obnacrn cymecrsosarus coemmuenns FezAl npumbikaor gse obnac-
1 K| 1 K,. J10 obnacti cBoeo6pasHOrO pacciavBaHus TBEPAONO PAacTBO-
pa, Tax HasmBaeMmoe K-cocrosiHue, KOoTopoe Habnoxaerca npu Temnepa-
Type Huxe 400 °C [1, 2].
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Panee B ofnacru, Gmuskoit x FezAl, npexnonaranoce ofpasosanue
coemuuenmit Fe;Al;, FeqAl, ommako mx 06pasoBaHne BHZKBAET COMBEHNE
[3, ] 1 B mocieRyOmuUX NOCTPOSHUAX AMarpaMmul cocrosHus Al—Fe
[1, 2] oHM He yKa3wBalOTCS.

W3 das, cymecrsyomux B obnacrn 50—100 % (ar.) Al, mame dasza
Fe,Al5 niaBurcs korrpysurHo. Temneparypa mnasnenus 1171 °C npums-
ta no magHEM pabor [1, 2], B T0 Bpems kak B paGore [X] mpusommrcs
snauenne 1173 °C.

@a3za ¢ obpasyercs no nepurexruyeckoit peakmua X + o, (BT) = ¢
npu remmeparype 1215 °C u pacnapgaercs 3BTeKTOMmHO & = o, (BT) +
+ FeAl, npu remueparype 1092 °C (1, 2]. [inst reMnepaTyphr MepUTEKTH-
YecKoTo IpeBpalennsa Orum onpeneneHH TakxXe 3Havenns 1230, 1207,
1232, 1210 °C [X], a ans TeMnepaTyps BTEKTOMAHOIO NpeBpaieHns
3Hauenna ~1100, 1080 u 1103 °C [X].

TeMrneparypa 9BTeKTHKE MexXay (asamu e u Fe,Al;, pasras 1164 °C,
NpuHATA 1O AaHHREM paborw [1], B TO Bpemst kak B pabore [X] npusene-
Ha Ttemneparypa 1165 °C. Temneparypa nepuTeKTOMIHOM peaknuu
ofpasosanua FeAl, (e + Fe,Als = FeAl,) npumsra pasroit 1158 °C no
naramM paborn [X]. Cornacro paboram [1, 2, X] coemmaenme FeAls
ofpasyercda Mo MEPUTEKTHUECKOH PEaKUUH, TeMieparypa NpoTeKaHus
xoropoit cocrasaser 1157 °C no [1]. B paGore [X] ona npumHHMagack

- pasroit 1160 °C. Obnacru romoreHHoct ¢a3s FeAl,, Fezﬁ‘u)lg u FeAly
3

NpHBeeHH OPMEHTHPOBOYHO COTJIACHO AaHHKLIM HOCTeqHuX o03opos [1,
2]. B ob3ope [X] Ha auarpamMme 5Ti 06JacTH yKasaHH 33 MCKIKYEHHEM
OHO# TpaHMUH CIUIOMIHBIMK JTHHUSIMH.

Co cropount Al cucrema Al—Fe xapakrepuayercss HaaMUMeM OBTEKTH-
yeckoro pasHosecus K = (Al) + FeAl; ¢ remmeparypoit, 61mM3K0A K
TemnepaType maaBieHus Al, m He3HAUMTEIbHON pacTBOpuMOCTbio Fe B
TBepaoM (Al), yMeHBmAIOmeNCS C NMOHIKEHMEM TeMmmepatyphl. Temnepa-
Typa 9BTEKTHKH 110 JAHHHIM Pa3/IMYHHIX ABTOPOB HAXONHUTCH B MpeAenax
646—655 °C ¢ KOHUEHTpauMIMH IBTEKTHUECKOH TOUYKH B MNpEREaax
1,7-2,5 % (no macce) Fe [X]. Cornacuo pabore [X] maubonee Hamex-
HBIMM 3HQUCHHMSMH TEMIIEPATYPH 9BTEKTHYECKOIO INPEBPAIICHUS SIBJISIOT~
cs1 654—655 °C u xoHmeHTpauuM sBrekTHyeckoi toukm (0,9 % (ar.)
[1,8 % (mo macce)] Fe.

MakcumanbHas pacreopuMocTs Fe B (Al) DO maHHRIM pasiMuYHBIX
asTopos cocrasager okoao 0,03 % (ar.) [0,062 % (mo macce)] [X, 1].
B pa6ore [1] npuraro, uto ona cocrasnser 0,03 % (ar.) [0,062 % (mo
Mmacce)] Fe npu remneparype 652 °C.

B pabore [1] mocTpoeH Takxe rpagHK 3aBUCHMOCTH PacTBOPHMOCTH
Fe B rBepmom (Al) ot remneparyphl. 3HaueHHS pacTBOPUMOCTH, ONpeae-
JleHHne u3 rpaduka, npuBedeHb HIXKe:
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Temneparypa, °C . 625 600 500 450
Pacreopumocts Fe:
% (at.) 0,021 0,0165 0,0t 0,0025
% (no macce) ... 0,043 0,034 0,021 0,0052

Kpucranamueckas crpykTypa coefuHeHMiA NpeAcTaBaeHa B Tabn. 53.

Tabnuua 53. KPucTauIMYecKas CTPYKTYpa COEAMHEHMI cHCTeMBI Al—Fe

Cumson | IlapaMeTps! peweTkH, HM
Coemu- | Hpo- | Ilup 1ip
uenue | rorum| mp. rp. a b ¢
Fe;Al BiF, cFle, 0,57923 —_ —_ TIpy KOHUEHTPaLUK
Fm3m 22,2-36,5 % (at.) Al [M]
FeAl | CsCt cP2, 0,2909 — - TIpu XOHLEHTpaLHK
Pm3m 22,0-54,5 % (at.) Al [M]
e, Fe,_ - cIl6, - - - TpepnonoxureasHo Kybu-
Aly - deckas Cuuronus ¢ 16 atoma-
My B suesike Jubo Gimakas k
rekcaronasneHoi [X, 1]
FeAl, |FeAl,| aPi8, 0,4787 | 0,6461 | 0,880 a=91,75,
Pl B =173,29°,
Y = 96,89°,
NP KOMLEHTPALMHU
65,5—67 % (atr.) Al
[v-C]
«] - - 0,7675 | 0,6403 | 0,4203 TIpu KOHLEHTpauMu
Fe,Al 5 71,0-72,5 % (a1.) Al
M, v-C]
FeAl, - mC100, | 1,549 | 0,808 | 1,248 B =107,72°,
- npu KoHuentpauuu 76,5 %
(at.) Al [X, M]
"Pombuueckas CHHIOHHSL.
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Al-Ga. ATIOMUHUN-TAJUITAN

B oxHOM U3 mepBHIX MCCAEAOBaHMi AuarpaMMul cocrosiHus Al—Ga B
CHCTEME YCTAHOB/ICHO OOpasoBaHHe HECKONMbKMX CoedmHeHmit: Al,Ga,
AlGa, AlGa, (X]. Onnako B psyne mociexyromux pabor yGenmrensHO
MOKa3aHo, 4To B cucteme Al—Ga coennHenns He o6pa3yioTcs B cucTeMa
OTHOCHTCS K 9BTeKTHYeckoMmy tumy [, I, 1—4]. [Monoxenne TuHAK
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Puc. 82. Al-Ga

JIMKBHIYCA HA AUArPaMMeE COCTOSHMS MOKA3aHO HAa puc. 82 mo JaHHEM
pabor [IlI, 1—3], xopomo coracyompmMucs MeXRy coboit. Temmeparypa
sprexTuka 26,6 °C npmeeneHa coriacHO AaHELM pabGorm [2]. Omna
SBJSETC NPAOAM3NTENBHO CPETHEN M3 TEMIIEPATyp 3BTEKTHKH, ONpene-
JIEHHHX B APyrWXx paborax, pacxoXacHHUEe MeXOy KOTOPHIMM HaXOAMTCS
B of6mem B npenesax +0,5 °C. KoHueHTpaums 9BTEKTHYECKOH TOUKH
95,8 (ar.) [98,33 % (mo macce)] Ga ykasaHa mo pesyabraram paGorsi
[3], B KOTOpO# OHA YTOUHSIACh HA OCHOBAHMM TEPMOTMHAMIYECKUX
naEHnx. Jlmewm commmyca m pacreopumoctu Ga B (Al) Ha xuarpamme
npueeneHs no AaHABIM paborm [II]. JIas oTRensHHIX TeMOepaTyp
pacrsopumocts Ga B TeepaoM (Al) npuseaena mmxe [II]:
Temnepatypa, °C ...ooocovvvviiiiniennns 600 550 400 300 266
Pacteopumocts Ga:
% (o macce) .

% (at.)

6,0 10,0 16,0 18,0 20,0
2,4 4,1 6,9 7.8 8,8
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Al-Gd. AJTIOMUHUN-TAXOJIVHAN

Crepenns o nuarpamme cocrosams Al—-Gd umetorca B paborax [1—4].
B paGorax [2, 3] npu wmccaenosaHum CILIaBoB, Gorateix Al, MeTomamu
MHKPOCTPYKTY PHOTO, TEPMIUYECKOIO, PEHTTEHOBCKOIO aHAJIM30B YCTAHOB-
JICHO IBTEKTHYECKOE NPEBpAmEHAE XK = (Al) + Al;Gd npu remneparype
645 °C u conepxanmn Gd B ssrextnke 2 % (ar.) Coobmaercs o HaIM-
41K NePATEKTONAHOO npespamenus (Al) + Al;Gd = Al,Gd npu Temne-
patype 400 °C u o Bo3MOXHOM MpeBpameHMM B coemuHeHmH Al;Gd,
00yCJIOBIEHHOM yNOPSIOYEHUEM, TEMIIEPATypa KOTOporo Ha 2 °C HEXe
TEMIEPATyphl 3BTEKTHUECKOro npespamenus [1, 2]. Oxgsako aBTOpH
ofsopHoit paborsr [5] cumraror, uTo coemEEEHNE Al,Gd crabmmzupyercs
npumecamu. Temnepatypa kpucramsaumn asrextrke («Gd) + AlGd,
no gaHHEM paborst [1] cocrasmser 850 °C, a comepxanve Gd B 3srexTH-
xe — 80,5 % (ar.) Gd.

&d, % (no macce)
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B pafore [4] amarpamMma coCTOSHHS NOCTPOeHAa BO Beeil ofnactu
KOHHEHTPauuil MO pe3y/bTaTaM MHMKPOCTPYKTYPHORO, TEPMHYECKOTO
PEHTICHOBCKOTO aHAIM30B M, B OCHOBHOM, COTJIACYETCS C AAHHWMEA pabor
[1-3]. CruiaBbl 1WiaBWIM B AYTOBOM MEYM C MCrOb3oBanueM Al umcroroit
99,99 % (mo macce) u Gd uncroroit 99,9 % (o macce). B peayasrare
MccIenoBaHnd OBUI0 MOATBEPXAECHO CYmMECTBOBAHME paHEE HM3BECTHHIX
coepuuenmin Al;Gd [6, 71, Al,Gd [6, 8], AIGd [6], Al,Gd; [9] u
YCTaHOBJIEH coctaB Haubosee Goratoro Gd coemmuenus AlGd, B ormume
or coemmuenns AlGd;, ykasauuoro B pabore [1]. He oGrapyxeno Taxxe
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coemmuenne Al,Gd, Ba CymecTBOBaHME KOTOPOTO YKA3HBAETCH B paborax
[2, 31, u coexnnenue Al),Gd,, o xoTopoM coobmaercs B pabore [10].
CornacHo pabore [4] coemunenme Al,Gd mnasButCsi KOHIpYSHTHO NpH
remmeparype 1525 °C. Coenunenus Al;Gd, AlGd, Al,Gds, AlGd, obpa-
ayrorcss mo nepurexTHueckum peakmmam: X +ALGd = Al,Gd, X +
YALGd = AlGd, X + AIGd = ALGd; u X + AlL,Gds = AlGd, npw
remreparypax 1125°, 1075°, 980°, 950 °C, coorsercrsenno. B cucreme
MMEET MEcTO ABA SBTeKTHUecKux npespamenusd: K = (Al) + Al;Gd npu
remmeparype 650 °C n conepxammu ~2,0 % (ar.) Gd u X = («Gd) +
+ AlGd, npu 875 °C m ~77,0 % (ar.) Gd. Pacreopamocts Gd B (Al)
npakruyeckn orcyTeryer [11].

Ha puc. 83 mpusefeHa auarpaMma COCTOSHHS CHCTEMEI Al—Gd wu3
o63opHoi paboTE [5], KOTOpasi MOCTPOEHa YO pedyJibTaTam Hambonee
noxpobHoro uccaenosanud [4] ¢ yueroM JaHHBIX MO paCTBOPHMOCTH Al
B (Gd), mosyuennnx asropamu pabors [1]. Kpucrawmueckas CrpykTy-
pa coeaMHEHMIA MpuBeAeHa B Taba. 54.

Ta6numa 54. Kpuctaumdeckas CTPYKTypa COCAMHEHHI CHCTEMBL Al-Gd

Cumson TlapameTpsl pelIeTKH, HM
Coepune- | potorun | Iupcona, HCTOUHHK
HHE np. rp. a b ¢
Al Gd AlLU 0l20, 0,4442 0,6316 1,3739 31
Imma
Al,Gd Ni,Sn® hP8, 0,6331 - 0,4600 [3)
P6;/mme { 0,6308 - 0,4589 [6]
0,6320 - 0,4592 [71
0,6333 - 0,4599 [12]
Al,Gd Cu,Mg cF24, 0,7902 - - (6]
3 0,7900 - - [8)
Fi
a3m | 07897 - - (4]
AIGd AlEr 0P16, 0,5888 1,1527 0,5656 [13]
Pmma
AlLGdy AlyZr, tP20, 0,8344 - 0,7656 9]
P4,/mnm 0,8329 - 0,7578 {13]
0,8343 - 0,7625 [14]
AlGd, Co,Si 0P12, 0,6606 0,5146 0,953t [15]
Pnma
Al,,Gd, | NiyTh, hP38, 0,8869 - 0,971t [101
P63/ mme
*[py BO3AEHCTEMM BHICOKMX Aamiennit 0,45 Ila u TemuiepaTypsl 970 °C cuHIOHHS
CC Al,Gd TCS M CTaHOBMTCS pomBoanpuueckoi tvna BaPb, (cumson
Tlupcona AP12, np. rp. R3m) ¢ IKEMBANEHTHBIMUA TEXCATOHANLHBIMM NAPAMETPAMHU
tpemietku a = 0,6231 1M, ¢ = 2,1173 um [12].
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Al-Ge. AIIOMUHUA-TEPMAHUI

IunarpamMMa coctosiaust Al—Ge SIBISETCS AMArpaMMOM 3BTEKTHYECKOTO
tumna. [Ipomexyrounsie dasn He o6pasyiorcs. [Ipusenennas B cnpaBou-
mkax [X, 3] mmarpamma cocTOSHES MOCTpoeHa Mo AaHHEM pabor [1, 2].
OHa XapakTepu3yeTcs IBTEKTHUECKMM NPEBPATEHAEM TIPH TEMNEpaType
424 °C c serexTHuecKoi Toukoit mpu comepxammu 30,3 % (ar.) Ge.
lameueiimue wWcCAeNOBaHMS HE BHECAM KaKMX-Iu0O CyNIECTBEHHBIX
u3MeHeHu B n300paxeHnn HasoBHX paBHOBecHH. Vcnombays BHCOKO-
YKMCTHE MarepHan, cofepxamue 99,999 % (mo macce) Al, 99,999 %
(no macce) Ge, B paGore [3] TeMneparypa sBTeKTHKE Ghila OMpeneaeHa
pasno#t 415,5 °C. B paGore [4] nposenien pacuer TepMOTMHAMHYECKHX
CBOMCTB CILUIaBOB BO Bcex Tpex dasax: XK, (Al), (Ge). Ha ocHoBanmu
NOJYyYeHHHX HaHHHX MO KO(pdHIMEeHTaM aKTHBHOCTEH paccyMTaHa
anarpamma cocrosaus Al—Ge, Koropas npuseneHa Ha puc. 84. DBrexTH-
Ka Kpucraundyercs npu cogepxamnu 28,4 % (ar.) Ge u Temmeparype
420 °C.

CorylacHo TepMoauMHaMuueckomy pacuery [5] npu gasaenmn 2 T'Tla
o0pa3oBaHMe OBTEKTMKH MPOMCXOOUT IIpH KoHueHTpammu 43,4 %
(ar.) Ge u remneparype 440 °C.

o pesyapraTaM peHTIEHOBCKOTO aHAJIM3a MAKCHMMAJIbHAs PACTBODH-
mocts Ge B (Al) pasra ~2,8 % (ar.) [2]. C nonmxennem reMreparyps
pacrsopuMocts Ge B (Al) ymenbmaercs. [Ipu remneparypax 395, 294 u

Al—Ge 153

e, % (ne macce)
20 30 _40 50 60" 70 80 90 95 100
T T T T T T 938,3 .

L

700 g " /
N
W%

n
S

~28 284 420° 959
HY
(A1) (66)—=4
100 1 I 0
] 0 w30 4 50 60 70 80 90
Al Ge, % (am.) 6e

Puc. 84. Al-Ge

177 °C ona cocrasaser 1,97, 0,55 u 0,2 % (ar.) Ge, COOTBETCTBEHHO.
MeronoM 06paTHOrO paccemBanys MOHOB olpedesieHa pacrsopumocts Ge
B ToHKOM ciioe (Al) Tommunoit 100—600 M, KoTopas cocrasser 0,034;
0,034; 0,056; 0,176; 0,77; 0,78; 1,45 % (ar.) Ge mpu Temneparypax
120, 160, 205, 250, 310, 350 u 395 °C, coorsercreenno [6].

ITo HDaHHBIM PEeHTTEHOBCKOIO, MUKPOCTPYKTYDHOFO aHA/W30B, W3Mepe-
HHMSL MMKDOTBEDAOCTH ¥ yAEIbHOTO ieKTpoconpornsenus [5] maxcn-
MasbHas pacrBopuMocts Ge B (Al) mox Ae#dcTBHEM BHICOKONO JaBJICHHS
2 I'Mla ysenmumsaercs ot 2,8 70 7,3 % (ar.) Ge. Ilpu nasnenvm ~7 I'Tla
u Temneparype 400 °C oHa mMoxer mocrarats ~18 % (ar.) Ge [7]. 5

Mo nanHbM pabors [8] commuyc cucremsl Al—Ge B ofiactu, GoraToit
Ge, uMeer perporpammmii xapakrep. Pacrsopumocts Al B (Ge) mpu
remneparype 925, 900, 675, 500, 300 °C cocrasnser 0,17; 0,43; 0,97;
0,92; 0,63 % (ar.). CoracHo pe3y/IbTaraM MUKPOCTPYKTYPHOIO aHAIU3a
M u3MepeHMs MUKporBepaoctd [9] MakcumanbHas pacTBOPMMOCT Al's
(Ge) npm 9BTEKTHYECKOH TEMIEPATYPE COCTABSET 1,2 % (ar.); perpo-
TpamHBIA XapaKTep M3MepeHWs PaCTBOPUMOCTH He O0HAapyXeH.
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Al-H. ATIOMUHUW—-BOAOPOJ,

Wndopmanua o pacrsopumocru H B Al B MHTEpPBAJIE TeMHepaTyp
300—1100 °C nana B cnpasounnke [X]. B pa6ore [1] npuBenens ypas-
HEHU] 1Ist pacvera pacrsopumoctit H B Al B nntepsane remmeparyp
400—630 °C 3aBucumocts pactsopumocte H B (Al) or nassesnst u Temme-
PaTypHl ONUCHBAETCS ypaBHEHHEM

lgx = 0,51gpy - 3,01 - 3300/7,

rae x — H, % (ar.); p — nasnenwe, [la; T — Temneparypa, K.
B xwumkom Al mpu remmeparype 660—1050 °C pacrBopumocts H
ropasgo Gosbme:

lgx = 0,51gpy - 2,14 - 3086/T.

Ilpu ouenn BHcOKMX Temnepartypax (1400—2300 °C) PacTBOPMMOCTD
H samerno cHmxaercs u3-3a yBe/qMueHus Aasienus napos Al:

H,% (ng macce)

. 0,002 0,004
650
X
X+ (Al\ "
658
(AL)
(AL)+ H,y
£56
6001 2.01 705 0.1
H,% (am.)

Puc. 85. Al-H
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lgx = 05lgpyy - 3,32 - 2190/T + 0,5(10° - p,).

Ha ocHOBaHUH cOGCTBEHHEX SKCIEPUMEHTAILHBIX TAHHLX W TaHHBIX
apyrax pabor asropamu pabor [2, 3] mOCTpOEH BEICOKOTEMIEPATypHHLA
yuacrok anarpammsl cocrosuus Al—H B ofnacru, Goraroir Al (puc. 85).

H oucHb He3HAYHTENLHO MOHMXAeT TeMIepaTypy muiaeieHus Al, a
[pu KPACTANIM3AUMA B CHCTEME HabJIofaeTcs ra30sBTEKTHYECKOE TIpe-
ppamenne XK - (Al + H,,

Jiureparypa

1. ®pomm E., Tebxapar E.// Taswt v ymepon B merawnax: Ilep. ¢ wem./ Tlon pen. B.B.
JIunuesckoro. M.: Merajutyprus, 1980. 712 c.

2. Mlanosaios B.1., Cepmiox H.IL.// Uss. Byaos. Lsertnas metawtyprus. 1982. Ne 1.
C. 69-73.

3. Wlanosasnos B.1., Cepmox H.IL, Cemux A.TL// Koxnanst AH YCCP. 1981. Ne 6.
C. 102—105.

B.H. Illgnosanos
Al-Hf, AJTIOMUHU-TA®HUN

Iuarpamma cocrosiams Al—Hf mau6onee mosHo nocrpoeHa B paGore
[1] mo pe3yapTaTaM MHMKDPOCTPYKTYPHOIO, PEHTTCHOBCKOTO M TEPMHAYECKO-
ro anaamns3os (puc. 86).

Cmiasy BRIVIABASLE 13 Al uncroroit 99,99 9 (o Macce) u MOTUEHO-
ro Hf uucroroit 99,8 % (1o Macce) B AyroBoif me4yd ¢ HEPACXORYEMbIM
BOMbGPAMOBHIM 3AEKTPOAOM B arMocdepe oummenHoro renus. [pw
NOHMXKEHMH TEMNEpPaTyphl B CIUIABAX KPHCTA/UT3YIOTCS NATh HHTEPME-
ranmmuecknx coemunenmit Al,Hfs, AIHf, Al Hf,, ALHf u Al;Hf, n3
KoTophix ToisK0 AlyHf, 06pa3yercs no mepUTEXTHYECKOM peaxuuu npu
remneparype 1640+20 °C, ocTajbHEE YETHPE COSAMHEHMS IUIABSTCS
KoHrpyanTHO npu 1590:25 °C (AlHfy), ~1800 °C (AIH), 1650+25 °C
(Al,Hf) u ~1590 °C (Al3Hf). Kpome Toro, npeanonaraercs obpaszoBaHmne
eme omuore coemuHenms AL Hf  HewssecrHOTO cocrasa MO NEpHTEKTHYEC-
Koit peaxumu. B cucreme ofpasyercs uetnipe aprextuxm: PHF + Al,Hf;
(1530 °C), Al,Hf; + AIHF (1550°C), Al;HF, + ALHf (1495 °C) u ALHf +
+ ALHE (154 *6).

B taze (BHF) npu remnepatype 1530 °C pacreopsercs go 33—35 9,
(ar.) Al, a B (aHf) npu Temmepatype ~1450 C — zo 30 % (ar.) AL
MaxcumasHas pacTeopuMocts HE B (Al) mo AammbM pabotsr [2] cocras-
nser 1,17 % (no macce) npu temmneparype 665 °C. C nommxeHumeMm
TEMIepaTyph PACTBOPMMOCT NAafacT M Ipu KOMHATHOH TeMIlepaType OHa
cocrasaser 0,1 % (mo macce) Hf.

JaHHEE O KpUCTAUIMYECKOA CTPyKTYype (ha3, 00pasylommmxcs B CHCTE-
me Al—Hf, npusenenn B Tabn. 55. Kpome nepeunciaeHnsx sume ¢as, B
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Tabnme NpuBENEHN CBECHNS eme O Tpex coepuHenusx AlHf,, Al Hfs,
Al3Hf,, onHO M3 KOTOpHIX AlHf, Gmasko mo COCTaBy K NPETIOIORUTEILHO
YKa3aHHOMY Ha PMCYHKE COETMHEHHIO AlKny.

Tabnuua 55. Kpucraumgeckas CTPYKTYPa COeauHenuii cucremer Al—Hf (IT)

Cumeon Tapamerpn! pewerxy, um
Coepunenne | Tlporotun Tlupcona,
np. rp. a b c
AlLHf, Al,Zr, tP20, 0,7535 - 0,6906
P4,/ mmm
AlHf CrB oC8, 0,325 (3) 1,083 (1) 0,4282
Cmem
ALHf, - -, 0,952 (3) 1,376 (3) 0,552 (2)
Fdd2
AlLHf ALTi 18, 0,3893 - 0,8925
I14/mmm
Al Zr tI16, 0,3989 - 1,7155
16/ mmm

—

Al-Hg 157
Cumeon TIapaMeTpsi PEIETKH, HM
Coepuuenne | IIpototun TIupcona,
np. rp. a b c
AlHF, Al,Cu tI2, 0,677 (6) - 0,5372
I4/mem
Al Hf ¢ Mn;Si; hP16, 0,805 (2) - 0,569 (0)
P6y/mem
AlHF, AlZr, hPT, 0,533 (1) - 0,541 (4
P6
ALHf MgZn, hP12, 0,5241 - 0,8673
P6,/mme

Jinreparypa

1. Hsiranosa M.A., Touikuua M.A., Capuukmi EM.// Yas. AH CCCP. Merasnas,
1970. Ne 1. C. 160—163.
2. 3amoropun M., 3amoropusa T.M.// Tpynsl JIeHKHIPAACKOTO TIOIMTEXHUIECKONO
unctutyTa. 1966. Ne 268. C. 76—77.
TI'.K. Anexceenxo

Al-Hg. ATIOMUHUN—PTYTh

Ha puc. 87 npencrasiesa maarpaMma coctosiust cucremst Al—Hg, rme
JIMHMS JMKBHAYC TIOCTPOSHA B MHTepBase KoHueHrpauun 0—95,45 %
(ar.) Hg ¢ momompio TepMuueckoro aHanu3a [1] u B MHTEpBaJIe KOHLIEH-
rpaumit 17,3—92,5 % (ar.) Hg ¢ nomompio xmMuueckoro aHammsa [2],

Hg,% (no macce)
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Pe3y/IbTaThl KOTOPHIX XOPOIIO COMMACYIOTCs. JBTEKTUUYCCKAS TEMMEpPATYypa
TOYTH COBMAAAET ¢ TouKko# mwiasaerus Hg, uTo roBopuT 0 upe3shyaitHo
Mmavioit pacreopumocti Al B (Hg) mpu xomHaTHOM Temneparype. IIpen-
CTaBJCHHAd HA PUCYHKe AnMarpamMma upuBefeHa corsacHo pabore [X] ¢
KOPPEXTHPOBKOH TeMNEeparyp IUIABJEHAS YMCTHIX META/VIOB B COOTBET-
CTBHMH C CYIMECTBYIOMMMH CTAHAAPTaMu. DKCHEPMMEHTAbHEE PE3yJIbTa-
Tel 10 pacrsopumoct Hg B (Al) ouenp pasmmunnl m3-3a TPYIHOCTH
NOJyyeHMs] paBHOBECHHX ciuiasos [X].

B pabore [3] 060GmeHH MMTEPATYDHHE NAHHBIE 10 JUATPAMME COCTO-
sams Al—Hg.

Jluteparypa
1. Gruyter CJ.// Rec. Trav. Chim. 1925. V. 44. P. 937—969.
2. Klemm W., Weiss P.// Z. Anorg. All. Chem. 1940. Bd. 245. S. 285-287.
3. McAlister A.J.// Bull. Alloy Phase Diagrams. 1985. V. 6. N 3. P. 219—221.
I'K. Anexceenxo

Al—Ho. AJJIOMUHUII-T0JIbMHUI

IuarpamMma cocrosiams B o0actd KoHneHRTpammit o 85 % (ar.) Ho
nocrpoera B pabore [1] no peaynbraram MEKpocTpyKTypHOrO, mudde-
PEHUMAIBHONO TEPMHYECKOTO M DEHTPEHOBCKOTO aHanu30B. CIUIaBe
Alm’mnwm B BHICOKOYACTOTHOM IEYN B THIVISX, COCTOSIHIMX M3 CMECH OKWCH

u okuck Ho, mcnonesys Al BHICOKO#R uymcTOT! i

w1 Ho, copepxammit
99 % (o macce) Ho. ' pram

Ho, % (no macce)
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Ha puc. 88 npusefeHa AMarpaMMa COCTOSIHMS CHCTEMB Al—Ho, no-
CTpOCHHAA B o63oproit pabore (2] Mo KaHHBIM paborw [1]. B crrasax
cucremsl ofpasyrorcs stk coenunenmia: Al;Ho, AlyHo, AlHo, Al,Hog,
AlHo,. Coepunenns Al,Ho n AlHo, miasstcs KORrpySHTHO DU TeMIIe-
parypax 1530 u 1018 °C, coorsercTBeHHO. Coeamnnenns Al;Ho, AlHo,
Al,Hoz 06pa3yioTcs 1O MepuTeKTHYECKUM PEAKIMAM NpU TeMrepaTypax
1087, 1115 u 994 °C, coorsercTBeHHO. B cncreMe KpUCTa/LABYeTCS TPU
aprexTiku: Al + Al;Ho npu TemmepaType 650 °C u conepxammm ~1,8 %
(ar.) Ho, Al,Ho, + Al,Ho mpu 984 °C u 64 % (ar.) Ho u AlHo, + Ho
npu 976 °C u 76 % (ar.) Ho. PacTBopumocTh Ho B (Al) oueHb He3HauM-
TeIbHAS M COMIAcHO aHHEM pabotn [1] cocraeaser <0,008 % (at.).

B rabn. 56 nmpuseneHn xpucrawiorpaduuecKue JaHHHE coequHEHN A
cucremn Al—Ho.

Ta6numa 56. KpHcrajyiadeckas CTpyKTypa coeauHenuii cucTembl Al—Ho

Cumzson TlapaMeTph! pelueTkH, HM
Coepuue- | IIpororun | Ilupcona, Mcrounuk
HUE np. Tp. a b ¢
Al;Ho AlHo hR20, 0,6052 - 3,5930 31
R3m 0,6040 - 3,579 (4]
0,6049 = 3,573 (5]
Al,Ho Cu,Mg cF24, 0,782 - - 91
of3 0,7813 - - (10}
Fd3m | 78004 - - {1
AlHo AlEr oP16, 0,5801 1,1339 0,5621 [2, 12)
Pmma
AlHo, AlZr, tP20, 0,8182 — 0,7525 [12)
P4,/ mnm
AlHo, Co,Si oP12, 0,6528 0,5053 0,9347 [13]
Pnma

B pafore [5] yxassiBaercsi, YTO COEAMHEHHE A13H0 MOXET HMETh
crpyktypy Tuma NiyTi c napamerpamu a = 0,606 mm; ¢ = 0,953 uM mocre
orxura npa 650 °C’ s Teuenne nessty Henenb. lox BO3AEHCTBHEM JaBJIe-
must (6,4 ['Tla) u remmeparypst (970 °C) B Teuenne 5 MMH COEAMHEHHE
AlzHo co crpykrypoit Al;Ho nepexomut B cTPYKTYDY CuAu, c mapamer-
poM a = 0,4230 (1) am [6]. Takas Xe CTPYKTypa A/l COEMHEHMST AlzHo
onpenenena B paborax [5, 7, 8] mpu oOLHUHLIX yCIOBHMSX.

JInreparypa
1. Meyer A.// J. Less-Common Met. 1966. V 10. N 2. P. 121—129.
2. Gschneidner, Jr., K.A., Calderwood F.W.// Bull. Alloy Phase Diagrams. 1988. V. 9.

N 6. P. 684—686.
3. Van Vucht J.H.N,, Buschow K.H.J.// Philips Res. Rep. 1964. V. 19. N 4. P. 319—

322.
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Al AJIOMVUHUA—AOT o
é ABJIEHMS 3T
asvior coemunerne Alls. Temneparypa TLIaBJI 0
COBI;AI;H];H;: 6155‘ ;};HI:HM pAAUHBIX MCCIETOBATENEH HAXORUTCS B IPEnE
nax 186,5—188,9 °C [1].

Jiureparypa
1. TLNABKOCTh CHCTEM M3 6e3BOHbIX H
H.K. BockpeceHcKou. M.—JL.: Maa-s0 AH

AlIn. AIIIOMI/IHI/IFI——I/IH)J,I/IPI

rosEms Al—In xapakrepusyerc pacmoenvgm B xnéxs—)
peM COETMHCHMHA [X, M, 1, 2]. Ha puc. )
OsiHUS COrTIaCHO pabore [M], xoropas OCHO!

eopraHuIecKux conei: Cnpaao'uim(/ Tlop pen.

46 C.
CCCP, 1961. 646 C. L Poxout

Jmarpamma coc
KOM COCTOSIHAM ¥ OTCYTCTB
ppuBeAeHa AMarpaMma COCT!
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BHBACTCH HA TCPMOAMHAMMUYECKOH ONTMMM3AUMU IYyTEM pPAacuyeToB ¢
MCHCKL30BAHMEM SHTAIIINM CMELIEHMS ¥ AaHHBIX O (DA30BBIX IPAHAUAX.
COrgacHo 3KCIEPUMEHTANBHBIM HaHHBIM paboThl [1] auarpamma cocrosi-
HUS XapaKTEPU3YETCS HATMYMEM MOHOTEKTHUECKOM peakuuy npy coxep-
xannk 5 % (ar.) In m remmeparype 637 °C. KprTnueckas Touka GHHO-
nanpHOM KPUBOH PACCIOEHNS XIAKOCTH ONPENEsIeHa o 5To# pabore npu
remneparype 830 °C u conepxatnu 40 % (ar.) In.

Pacrsopumocts In B (Al) npuenena B pabore [2], oHa cocTapisct
0,085 % (mo macce) In npm Temueparype 560 °C u 0,17 % (1o macce)
In npu MOHOTEKTHUECKOH TEMIIEPATYpE.

Jiureparypa

1. Predel B.// Z. Metallkunde. 1965. Bd. 11. S. 791—798.
2. Samuels L.E.// J. Inst. Met. 1955—1956. V. 84. P. 333—336.

T K. Anexceenrxo

Al-Ir. AJIFOMAHUA—PUIHA

B pabore [1] coobmaercs o6 obpasosammn B cucreme Al—Ir coemmmc-
must Allr, mmeromero OLIK crpykrypy tuna CsCl (cumeon Ilupcona cP2,
mp. rp. Pm3m), a = 0,2983 um. UccnepoBanne MpoBOMMJIM PEHTIEHOB-
CKMM METOfIOM Ha 00pasnax, NOJYYEHHBIX 3aKaJKOH M3 XUTKOTO COCTOS-
mng. B copasounuke [III] ykasmBaercs, YTO NMOPOMIKOBBIE PEHTTEHOrPAM-
MBI JTATBIX CIUIABOB B MHTEpBane KoHNeHTpaumi Al,Ir—AlIr oBHapyxu-
BaloT GOJBIIOE CPOACTBO C COOTBETCTBYIOMIMMHM PEHTTEHOrPAMMAMH
cnasos Al—Os.

Jlureparypa

1. Esslinger P., Schubert K.// Z. Metallkunde. 1957. Bd. 48. N 3. S. 126—134.
JLJI. Poxnun

Al-X. AIOMHUHAV—KAJINA

Cucrema Al—K (puc. 90) xapaxrepusyercs TNpPAaKTAUECKM MOJ-
HOM HECMEIIMBAEMOCTB) KOMIIOHEHTOB B XMAKOM COCTOSIHMM M OTCYT-
CTBMeM B3aMMHOJ PACTBOPMMOCTH B TBepnoM cocrosumm. Jobaska Al k
Ku K x Al mpakTuueckw He M3MEHSET HMX TEMIEPATyp ILIABISHAS
[X]. Ha npexcraBjieHHOM auarpaMMe TEMOEPATYpbl TUIABJACHAS UNC-

6 3ax. 1534
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THX METaJUIOB MPHUBEACHH COIVIACHO CYMECTBYIOIIMM CTaHpapraM. B
COOTBETCTBMM C 3TUM CKOPPEKTHPOBAHE TEMIEPATYPH HOHBAPMAHTHEIX
paBHOBECUH,

JLJI. Poxnun

Al—La. AMIOMUHUN—JIAHTAH

Jnarpamma cocrosrmst Al—La Buepswie GbUIA TOCTPOSHA TIO PE3YJIbTA-
TaM MHKPOCTPYKTYPHOIO M TEPMUUYECKOr0 aHAIA308B B pabore [1], aBro-
paMu KOTOpO# YCTAHOBJIEHO CYMIECTBOBAHME TPeX coemmHermis: Al,La,
Alyla, AlLa. Peayaerathl qaieHeMIONX MCCAEAOBAHAN CIIABOB NAHHOM
cacreMsl 0000menn B cpaBounuke [X].

Muarpamma coctosimss Al—La Obuta BHOBb monpo0HO M3yueHa c
TOMOIIBI) METOZOB MMKPOCTPYKTYPHOIO ¥ PEHTTEHOBCKOTO AHATM3O0B B
patore [2]. Ilpn mccnenosarmm mcnob3osam Al umcroroit 99,99 % (o
Macce) u La umcroroit 99,9 % (mo macce). JlanHbE 3TOM paGoTH MOMO-
XEHH B OCHOBY IIOCTPOEHMs AMarpaMmel cocrosiums Al—La (puc. 91)
apropaMu paGothl [3], KOTOpHIE CaenamM KPATHUECKWM aHANU3 BCEX
MMEIOIUXCS. OKCIEPUMEHTANBHHEX JAHHHX. B cmcreMe ofpasyrorcs
coemunennst Aly,Lag, Alsla, Al la, Al,la, Alla, Alla,. ®opmyna coemu-
Herns Aly,la; npurara mo paGore [4] B ommume ot dopmys AlyLa,
yxasauHo#t B pabore [2]. Coepumenms Al La,, Al,La ruiaBsrcs KoHIpy-
9HTHO npu TeMnepatype 1240 u 1405 °C, coorserctsenno. Coenusenns
Alzla, Al la, Al,La, Alla; o6pasyiorcs mo NEPUTEKTHYECKMM PEAKUMSIM
upn temneparypax 1170, f240, 873, 550 °C, coorBeTcTBEHHO.
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B cniaBax CHCTEMH KPHCTAUTM3YIOTCs 9BTeKTHKH Al + Aly,La; mpu
temmepatype 640 °C, Aly,La; + Al La npu remmeparype 1220 °C u La +
+ AlLa; mpu remmeparype 547 °C. IIpeAnonoxuTe bHO Tipu TEMIEPAType
915 °C coenunenue Alj;La; nperepnesaer nomaMopdHOE npeBpameHneu.
B paBore [5] Temmeparypa DTOTO NPEBPAIMEHMS YKA3HIBAETCH PABHOX
816 °C. KpomMe Toro, no paxasM paGorst [5] 6mrxaimas k Al ssrexruxa
KpucTaymayercs npu temmueparype 639 °C, coemmmerme Al,La miasutcs
npu 1424 °C, coenmuenne Alla ofpasyercs npu remmeparype 859 °C.
Clenyer OTMETHTD, UTO CYHECTBEHHOE PAa3TMyMe B 3HAUCHUIX TEMIIEPa-
TYp JMKBHAyCA, IpUBEAEHHEX B paborax [2] u [5], nabmonaercs njg
cnasos, copepxamux 33—100 % (ar.) La.

Al me pacreopsierca B (La) [2]. Pacreopumocts La B (Al), onpenenen-
HAag METOAAMH MHKDOCTPYKTYDPHOTO 3HA/IA3a, M3MEPEHHUS DMEKTPOCONPO-
THBNEHWS M MHKpPOTBEpLOCTHM Tpu Temmeparypax 620, 600 u 500 °C
cocrasnser 0,006 % (ar.) [0,03 % (mo macce)], 0,002 % (ar.) [0,01 %
(mo Macce)} <0,002 % (at.) [<0,01 % (mo Macce)], COOTBETCTBEHHO.
MakcuManpsHas pacrsopuMocts ipy remueparype 640 °C pasua 0,01 %
(ar.) [0,05 % (mo macce)] La [6].

JlaHHHIE 0 KPUCTAINYECKOH CTPYKTYPE COEAMHEHMI, 06pa3yIOmuxcs
B cucteme Al—La, npusenenn B Tabm. 57.

6%
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Tabauma 57. Kpucrauamueckas CTPYKTypa COexHHeHMi cucremst Al—La

Cumson TapameTps! peLIETKH, HM
Coepune- | Ipototun | IMupcona, HUcrou-
HUE np. rp. a b ¢ HUK
oAl La; Al Lay 0I28, 0,4431 1,3142 1,0132 [4]
Immm 0,4434 1,3148 1,0125 [71
AL La; | AlBa 110, 0,4405 - 1,0140 12
14/ mmm 0,448 - 1,042 31
0,442 - 1,02 [8]
AlLa NizSn hPg, 0,6662 - 0,4609 [2]
P6,/ mme 0,6667 - 0,4619 [91
AlLa AlB, , 0,4478 - 0,4347 [2]
P6/mmm
AlLa CuMg cF24, 0,8153 - - [2]
A3 0,816 - - [10]
Fd3
am | o 8ias - - [11]
AlLa AlCe oC16, 0,9531 (6) | 0,7734 (6) | 0,5809 (5) | [2, 3]
Cmem v
Cmc2
AlLa, Ni,Sn hP8, 0,7228 (33) - 0,5517 13y | [2, 3)
P6;/mmc
JIuteparypa

1. Canneri G.// Metallurgia italiana. 1932. V. 24, P, 3—7.

2. Buschow K.H.J.// Philips Res. Rep. 1965. V. 20. N 3. P. 337—348.

3. Gschneidner, Jr., K.A,, Galderwood F.W.// Bull. Alloy Phase Diagrams. 1988.
V. 9.N 6. P, 686—689.

4. Gomes de Mesquita A.H., Buschow K.H.J.// Acta Crystallogr. 1967. V. 22. N 4.
P. 497-501.

5. Iandelli A.// The Physical Chemistry of Metallic Solutions and Intermetallic Com-
pounds. London: H.M. Station. Office, 1959. V 1. P. 3 Fp1—3Fpl1.

6. OIpun M.E., Kanauep 3.C., Hryen Juus Iloa// Uas. AH CCCP. Mertaumst. 1969.
Ne 1. C. 219-223.

7. 3anyupkuit LI, Kpumwaxesua ILL// Nonoeigi AH YPCP. 1967. Ne 4. C. 362—
366.

8. Nowotny H.// Z. Metallkunde. 1942. Bd. 35. N 1. S. 22—24.

9. 3amynkuit MLH., Kpunskesus ILW.// Kpucrawtorpadms. 1967. T. 12. Ne 3.
C. 394-397.

10. Nowotny H.// Naturwissen schaften. 1941. Bd. 29. N 42/43. S. 654.
11. Wernick J.H., Geller S.// Trans. AIME. 1960. V. 218. N 5. P. 866—868.

T.B. Jlobamxuna
Al-Li. ATIOMUHUHA—IATHIR

TTocrpoennas mo coBokynHoctu pabor auarpamma cocrosana Al—Li
npeAcTaBicHa B cnpasounuke [X]. IposeneHHbie mosgHee HCC/IExOBaHUS
GBLTM TIOCBSILIEHB! OnpeAeenmo pacrsopamoctd Li B (Al) [1—6], yroune-
HUIo (ha30BOIO COCTABA, (ha30BHIX PABHOBECHI M TEOPETMUYECKMM pPACueTaM
CTPOEHAS XUArpaMmu cocrosuus [7—10].
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Puc. 92. Al-Li

Ha puc. 92 npuseaeHa auarpaMMa COCTOSIHUS COPIACHO paGore [7]
(npespamenue mpu temueparype 275 °C yKasaHO IO JAHHBIM paboTa
[M]). AsTopamu pa6orni [7] ObL1a TIIATENBHO SKCIIEPUMEHTAIBHO MCCIE-
HoBaHA 06MacTe muarpammbl cocrosuus Al—AlLi (B-daza), a Taxxe
CAEIAHA TEPMOTMHAMMUECKAS OLUCHKA PE3YJIHTATOB NPEABITYIIMX MCCIEN0-
BaHMH ¥ MPOBEAEH PACUET BCEH IMArPaMMBbL.

Iuarpamma cocrosuus Al—Li xapakrepusyercs 06pa3oBaHUEM TPEX
cocmuuenmii. Coemuuenue AlLi (B-¢asa) miaBuUTCS KOHTPYSHTHO IIpH
697 °C. Coenuuenns Al,Liz (y-dasa) u Al Lig (e-dasa) oﬁgaaymcsl no
TlepATEKTHYECKAM peaknusaM Ipu Temmeparypax 520 u 335 °C, coorseT-
creenno. Nns coemunenns Al,Li, panee Gbura npunsta Qopmyna AlLi,.
Cocmuaenue Al,Lig (e-dasza) nperepnesaer NOMMOP(HOE NPEBPAMEHNe
npn temmeparype ~275 °C [M]. Co croporm Al u co CTOpOHH Li s
CHCTEME MMEKT MECTO IBTEKTHUECKUE NIPEBPAMICHHUS IPM TEMIIEPATypax
600 u 167 °C, cOOTBETCTBEHHO.

[l 9BTEKTHUYECKOrO NPEBpalieHus co CTOponb Al onpenensmice
TaKXe 3HAYCHUS TemmepatypH B npenenax 590—602 °C [X] » KoHueH-
TpanuK 9BTEKTHUECKOM TOuKM B npepenax 22,5—30 % (at.) 1;1 [X].
Temneparypa xpucrammsamuy coequnernst AlLi cocrassier 718 °C [X]
wm 660,4 °C [M]. Temneparypa NEPUTEKTHUECKOTO NMPEBPAMEHAL C
ofpasosanneM coemuuenns AlLi, pasna 521 °C, KOHuEHTpaUUs Lis
xmkoi daze 78 % (ar.) [X]. L1 TeMneparypsl IBTEKTUUECKOTO TPE-
BpameHus co croposl Li B pabore [X] mpumnmaerca snauenue 179 °C,
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B pabore [M] — 177 °C. B oTamume or npmBeneHHOM Ha puc. 92 guar-
paMMuL coctosiaus B paGore [10] TBepnwiit pacteop (Li) ofpasyercs mo
nepurexTiyeckoit peakiym XK + AlyLiz = (Li) npu remneparype 329 °C,
a coenurenwe, Goratoe Li, AlLis (Bmecto Al Lig) ofpasyercs 1o repaTek-
Touaso# peakuum (Li) + Al,Li; = AlLig npu Temneparype 242 °C.

PactBopumocts Li B (Al) mo pesysibraraM pasamuHBX MCCIENOBAHAR
KONeONeTCs B MOBOJIBHO MIMPOKHX Mpeneiax. JIns MakCMMATbHOR PacTBO-
PMMOCTH IIPYM 3IBTEKTHYECKOH TEMIEPATYPE NPUBOAATCS 3HAUEHAS OT
10,7 % 141 mo 22 % (ar.) Li [11]. Ha puarpamme npuBenesa pacTBopw-
Mmocte Li B (AD) comracro patore [7], aBropsl kotopoil oGoSmumm pe-
syaeraTtel pabor [2, 3, 5, 6]. MakcumansHaa pacTeopuMocth Li B (Al)
cocrapnager 14,6 % (ar.) [2], 15,8 % (ar.) [6]. PacTeopumocts Li B
(Al) mo faHHEIM psAa VICC/IENOBATE/IEH [PM PA3HbiX TEMIlEPATyPax MpHBe-
neHa HYXe:

Temnepatypa, °C ..ooocveveicinenns 500 499 429 400 400 300 225 200 200
Pacteopumocts Li, % (a1.) ....... 11,6 11,2 9,06 6,3 82 49 64 1,5 24
HICTOUHUK oo [6) (31 131 (21 (6] (6] [3] [2] (6]

Coemunenne AlLi umeer kybmueckyo crpyktypy thna NaTl (cumson
IMupcona cF16, up. rp. Fd3m) ¢ a = 0,637+0,638 am [X]. Coenunenne

Al,Li; nmeer poMO0IAPHYECKYIO CTPYKTYPY (TIp. T'p. R3m) [M], coenn-
nenue AlyLiy (¢) — MonokmmERYI0 CTPYKTYpY (Ip. rp. C2/m) [M].
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JLJI. Poxaun
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Al—Lu. ATIOMAUHUN—TIOTELIAH

IluarpamMma coctosHMs Al—Lu He mocTpoea. B cmasax cucTeMBL
obpasyiorcst coenurerms AlsLu [1, 2] u Al,Lu [3].
Coenmuenne AlzLu mMeer xyGwdeckylo CTPYKTypy THIOA AuCuy

(camBon Ilupcona cP4, mp. rp. Pm3m) ¢ mapaMeTpoM pelIeTKH a =
= 0,4187 um [1], a = 0,4186 (1) mm [2], a = 0,4189 (D) 41.

B pabore [1] coemmrenue Al;Lu moxyueno npu OOBIYHEIX yeosusx,
a B pabore [2] CMHTE3HPOBAHO NpH BOAEHCTBMM BHICOKMX JABICHMA
(6,2 TTIa) u Temneparypn (970 °C) B TeueHne 60 MuH.

Coenunenne Al,Lu nmeer Kybuueckyo crpykrypy mimma MgCu,

(cumson Ilupcona cF24, mp. rp. ngm) C NapaMeTrpoM pEIIETKH a =
=0,7742 um [3].
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T.B. Jobamxuna

Al-Mg. AJFOMAHAN—MATHUI

JlmarpaMMa COCTOSIHMSI, TIPUBEICHHAS B CIIPABOYHUKE [X], yrounena
HA OCHOBAHWH SKCIEPUMEHTANBHBIX McciefoBanmit [1—4] m myrem Tepmo-
AuBaMuueckoro pacuera [5—7,171.

Ha puc. 93 npusexeHa AMAarpaMMa COCTOSIHAS Al—Mg 1o aasHBIM
paborn [1], obmactu TBepmbix pactsopos (AD u (Mg) mocTpoenn cormac-
HO AaHHBIM, NMPHHITHM B cripaBounnke [X]. Ha puc. 94 cpennsag yactb
IMArpaMMbl MOKA3aHA B YBEIMUCHHOM MacmTabe.

B pabore [1] uccaenoBaHHe NPOBEASHO METONAMHU ddepeHImaNIbHO-
TO TEPMUUECKOTO, MUKPOPEHTICHOCIEKTPABHOTO B MUKPOCTPYKTY PHOTO
amanu3os. B cucreme obpasyrorca dasm B (Al3Mgy), y (Al Mg, ),
{(Al;,Mg,p), e(AlzoMey3). Qassl B ¥ y MIABATCA KOHIPYIHTHO IIpM
remneparypax 453 u 460 °C, coorBeTCTBEHHO. Qasn e u § oﬁpaaylo?cx
f0 IEpUTEKTHYECKMM PEaKuusM IIpM TEMIeparypax 450 u 452 °C,
coorsercreenno. B ommume or pabor [1—3] B paGorax [4, 6, 7]
B obmactm 40—55 % (ar.) Mg ykasaBo Ha oBpasoBanue dasu {

[6] wix e [4; 7], xoropag obo3mauena B 9tMx paborax kak R.
Cormaceo 063opy [7] ¥ 3SKCIEPUMEHTANBHHIM [AHHHIM [1] ¢dasa ¢
o6pasyercs TOMBKO B TBEPAOM COCTOSIHVMM IO IIEPUTEKTOMITHOM PEaKIMK
npu temneparype 370 °C [7] wmm 405 °C [4] n cymecTByeT B y3KoM
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Mg, Yo (m0 macce)
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TeMIepaTypHoM unTepBane. TakuM 06pasoM, HECMOTDS HA IOCTATOUHO
noApoBHOE WCCAER0BAHNE AUATPAMMEL COCTOSHMS B pabore [1], mosBie-
Hue nasHHEX paboTm [4] TpeGyeT masnpHEAIIEro MCCIENOBAHMA CILIABOB
910# 00JaCTH.

B cucreMe CyIIECTBYIOT TP IBTEKTHYECKHX DABHOBECHS X = Mg +
+ y npu temneparype 438 °C, X = (Al) + B npm 450 °C, X = ¢ + B npu
448 °C, a TakXe IBA JBTEKTOMIAHEIX PABHOBECHS € = B + { IpH ~428 °C
u{ =p+yunpndl0 °C

PacteopuMocTs Mg B (Al) mccaenoBaHa Bo MHOTHX paborax. B cnpa-
pounuke [X] oTmaercd MpeAnouYTEeHUE paGore [8], pe3yabraTe KOTOpO#
NpWBEACHB HMXE!
Temnepatypa, °C ..
PacTBopuMOCTs Mg:

% (at.) 18,9 14,7 10,9 7,4 4,9 3,4 2,6 2,1

% (no macce) .. .. 17,4 13,5 99 6,7 4,4 3,1 2,3 1,9

B uccnenoannn [2] MakcnManbHas pacTBOPUMOCTD Mg B (Al) onpe-
nesena pasHo# 16,5 % (ar.), Tak Xe Kak ¥ B pajie ApyIuX pabor, e He
6HUT MCTIONB30BAH METOR PEHTTEHOBCKOTO aHanusa. JlaHHele Mo pacTBoO-
pumocti Al B (Mg), mOnyueHHBIE B DA3HEIX MCC/IEOBAHMIAX, TAKXKe
pasmruarorcs. HanGonee BepOSTHB 3HAUCHMS, YKA3AHHEE B CIIPaBOYHUKE
[X] » npuBeneHHBE HAXE:

450 400 350 300 250 200 150 100

Temneparypa, "C 437 400 350 300 250 200 150 100
PacteopumocTk Al:
% (ar.) 116 97 74 56 38 26 18 1.3
% (1o macce) . 12,7 10,7 8,2 6,2 4,2 2,9 20 -~1.5

Pe3y/sTaThl MO3AHETO MeCAeRoBanms [9] XOpOWO COMACYIOTCS € ITHMU
JAaHHEIMA.

Chenenmsa 0 KpuCTALTMuecKol cTpyktype ¢as, ofpasyommxcs B
cacreme Al—Mg, npuBeneHH B Tabx. 58.

Tabanuna 58. Kpucrauinueckas CTPYKTypa coenuueHui cHcTeMbl Al-Mg

daza CumBon ITapameTpbl PENIETKH, HM
{coepune- TIporotun TTupcona HcTounux
HYME) np. rp. a [4
B(ALMg,) ~Cd,Na cF1192, 2,8239 - [10]
2 2,81 — 11
Fd3m 816 oo
£ (AlyMg,;) - hRS53, 1,28254 2,17478 [13]
R3
Y(AL;Mg,7) (aMm cI58, 1,048 - (1]
143m 1,04691— - [14]
1,05916
1,0437 — [15]
1,05438 - [16]
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CBeneHMsS 0 KPHCTAINAYECKON CTpykType dasu { B JmTeparype
orcyrcrByior. Ilo pammeM paBots [7, 12) dasa B nperepnesaer npespa-
IIEHAS] MAPTEHCUTHOIO THIIA Iipy Temmeparype ~240 °C. BrcokoTemnepa-
TypHaa daza B ¢ KyOuueckoil pemeTko#l IpespamaeTca B a3y ¢ Hm3KOH
CHMMETPUEN.
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T.B. Jlobamxuna
Al-Mn. AJIIOMI/IHI/I]?I—MAPI‘AHEII

Ha pwuc. 95 npusenena nuarpaMMa COCTOSHHMS CHMCTEMB Al—Mn,
MOCTPOeHHAs B pabore [1] Ha OCHOBaHMM MCCIENOBAHMIA, IIPOBEEHHMX
B paborax [2—7] meronamu mudibepeHnuansHOTO TEPMHUECKOTO, METasI-
JIOrpa)uHecKoro, PEHTIEHOrPAdMYECKOTO, NHIATOMETPHYECKOrD, SIEKTPO-
HHO-MUKPOCKOMIMYECKOTO aHA/IA30B, M3MEPCHWS MATHWTHOM BOCIIPHIMMYH-
BOCTH U MHKpOTBCp}:(VOCTI/I.

CIIaBax JAHHOM CHCTEMBI CYMIECTBYIOT CIEAYIOIIHE TIPOMEXYTOUHBIE
dass: AlMn, A u p Ha ocHOBe coemuHerms Al Mn, smskoreMneparypras
¥ BRICOKOTEMIEparypHas Momudukanwm ¢asm klnMn“, Gazm y, v, u Y2
B MHTepBasne KoHueHrpanmit 30—51 % (ar.) Mn n e-dasa, crabwisHas
B WMHTEpBane KoHueHrpauumi 53—60 % (ar.) Mn. Vkazammme dasu
YYacTBYIOT B psyle HOHBADHAHTHHX DABHOBCCHH, CBENEHMS O KOTOPBIX
npuseneHs B Tabn 59.

Tabauna 59. HoHBapHaHTHbIE peaknuu B cucreme Al—Mn [1]

Peakuus Conepxanve Mn B da- Temneparypa, °C
aax, % (at.)
XK = (AD + AlgMn 1; 0,62, 14,2 658
XK+ u = AlMn 2,4; 19; 14,2 705

—
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Peaxuus Copepxanvie Mn 8 ¢a- Temnepatypa, °C
f 3ax, % (ar.)

X + A, Mn, (HT) = p 15,2, 25; 20,8 922.2
X + ¥, = Al Mn,(BT) 23,2; 30; 28,3 100!
X+ty=v 28,3; 34,5, 33,6 1048
X+e=y 43; 53,2; 50,6 1191
X + (8Mn) =& 59; 63; 60 12160
Al Mng (BT) = p+ Al Mn, (HT) 25,75, 20,8, 27 910
Al Mn, (BT) = Al;Mn, (HT) + v, 28,2; 27; 31,8 895
¥, = Al Mn, (BT) + v, 31,0, 28,7; 314 957
¥ = vyt (BMn) 49,5, 47, 595 840
e =y + (BPMn) 54; 51,3; 60 873
(3Mn) = ¢ + (BMn) 61,5, S58; 65 97
AlMn + p = 3 14,2; 19; 18,0 693

38,2; 40; 38,8 -
Wty =" 125
(5Mn) + (yMn) = (BMn) 87,9; 90,9; 90 1071

¢ 8] meromom

PacrsopuMocts Mn B (Al), onpenenennas B pabore [
on'mixlecxo% mux pockommy, cocrasaser 0,168 % (ar.) mpu 'rnemrlepaTyge
500 °C, 0,385 % (ar.) npn 591 °C, 0,524 % (ar.) npa 630 °C, 0,560 %
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(ar.) npu 640 °C, 0,605 % (ar.) mpm 649 °C u 0,621 % (ar.) mpm
654 °C. B pa6ore [9] pacrsopumocts Mn B (Al) ONpPEAeICHa METOROM
usMepenus mapamerpa pemerkd. Ona cocrasaser 0,06 % (ar.) mpm
temneparype 447 °C, 0,150 % (ar.) mpu 500 °C, 0,309 % (ar.) npu
550 °C, 0,512 % (ar.) mpu 600 °C u 0,710 % (ar.) npu 633 °C. Cormac-
Ho pa6ore [10] pactsOpEMOCTS Mg B tBepmoM (Al) npn TEMIIEPATYPe
620 °C cocrasaser 0,302 % (ar.), npu 600 °C — 0,222 % (ar.), npu
500 °C — 0,090 % (ar.) u npu 350 °C — 0,078 % (ar.).

Vimelomuecs cenenus o KpuCTaLmuecKoi cTpykrype das cucreMs
Al—Mn npusesenn B a6 60.

Tabnuua 60. Kpuctasimieckas CTPYETYpa COeJMHEeHMH cuctemMbr Al—Mn

Cumson TlapameTpe! pemeTky, Hm
Coepmuenne | Hpororun | IT p Hctounux
1p. Tp. a b c
AlMn AlgMn oC28, | 0,75551 | 0,64994 | 0,88724 [1, 11]
Cmem 0,755 0,650 0,882 [4, 8]
A(ALMn)" - - 2,84 - 1,24 [4]
w(ALMn)* - - 1,995 - 2,452 [4]
AyMn, HD” - pi| 051 1,71 0,50 [, 4
arso, 0,5092 0,8862 0,5042 [12]
Al; Mn, (BT) - oP160, 1,259 1,480 1,242 [1, 4]
Pnma
Y2 CrsAlg hR26, 1,2739 - 1,5861 [1, 13]
R3m 1,2630 - 1,5866 [14]
€ Mg hP2, 0,269 - 0,439 [1, 2]
P6;/mme| 0,2697 - 0,4358 [31
:rexcamﬂanmas CHHIOHMSL.
@ =93, p=100°, y =89 [1, 4]; « = 85,31°, p = 100,4°, y = 105,33 [12].
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H.H. Huxumuna

Al-Mo. AJJIOMUHHII—MOJIUBAEH

Gore [1] Ha
rpamma cocrosius Al-Mo (puc. 96) nocrpoena B pal
ocr{g;;aﬂlfn 06obmeHns OmyO/IMKOBAHHBIX %ﬁe;nﬁﬂﬁgmiﬁw
B CHCTEMBI M PA3JIMUHBIX BAPUAHT g ;
ST 7 s s crcoms oot b o
HADYXEHH TBEPAHE PACTBOPH H
:frﬂossx (IXII) u npomexytoussie dasu Aly Mo, MXIMI(\)/[, ;\lsﬂl?/iom l\l&zs,
Aly;Moy, Al Mo, AlgMog (Al3Mo), AlgzMogy,, (AlyMo ;A r:nemnes;
Coenunenus AlMo, Xl Mo, (Al;Mo) mnaBaTCS KOHTPYIHT pc remne-
parypax 1757+10 n 1577 +30 °C, coorBercrBeHHO. OCTAIBLHEIE CO neﬂﬂﬁ
Hug OOpa3yloTCs [0 NEPUTEKTHYECKAM peakuusM. Psn coencxgnwﬂe_
MMEIOT IIMPOKKE OO/IACTH TOMOTCHHOCTH. O?JIaCTb IOM(.)I‘eI-]]’IOCI':m e
pmit AlMo; HAXOmWTCS B IpENENax 22-27 % (ar.) Al; c?)emz}l e A
— 46—51,5 % (ar.) Al; coepumermus AlgMo; — 7215 A, :lr. Mo.
GoypimMe 06JACTH TOMOTEHHOCTH uMeloT cocauueHus: Alg;Mogg
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6310,5 % (ar.) Al; Al,Mo — 86+0,5 % (ar.) Al, AlsMo — 83,3:0,1 %
(ar) AL Ali;Mo, ~ 80.9:0.2 %, (ar.) AL AlMo —80.2:0,3 % (ar.)

, Aly;Mos — 81,7+0,1 % (ar.) Al, Al;,Mo — 92,42+0,05 % (ar.) Al

B tabn. 61 npuBeneHH CBENeHMS O HOHBAPMAHTHBIX PABHOBECHSX 5
KOTOPHIX NPYHAMAIOT YYACTHAE BHIIENEPeuACIeHHEE a3kl 1o nanmlm
pana uccrenosareneid. Caepyer orMeruts, uto B paGorax [2, 4, 5]
coepuuenmio AlgMo, npnmucana dopmynaa AlzMo, B paborax ['Z, 4]
coepuuenm0 Alg;Moz, nprmucana dopmysna Al,Mo. B paGore [5] 0606-
maercs o coenunennu AlzMo,. HomBapmanmThas peakuus ¢ yuactuem
coequnenns Al;Mo, npusenena B Tabn. 62. B Tabn. 62 namm HoHBapmas-
THHIE PEaKU¥MH, KOTODHE YCTAHOBJEHH B psajne MCCAEAOBAHMMA, HO HE
YUTEHH OpM IOCTPOEHM¥ AAATPaMMH coctosans Al—Mo (cM. p]z;c. 96).

Ta6nuua 61 . HonsapuaHTHbIE peaxuud B cucreme Al—Mo

Peakuust Temneparypa, °C Hcrounmk
XK + (Mo} = AlMo, 2150+100 [11
XKI[37 % (at.) Al] = AlMo; + AlMo 1720 [1, 3}
X + AlMo = Alg;Mo,, 1570:10 [1, 31
ﬁg[g{ia% (at.) Al] = AlgMogy + 1535:10 [1, 3]
AlgsMoy; = AlMo + AlgMo, 1490:10 [1, 3]
AlMo = AlMo; + AlzMo, 146710 [1}
X + AlgMo; = Al,Mo 1130120 [1, 6]
X + AlMo = Al;;Mo, 980+80 [1, 6]
X + Al;Mo, = Aly,Mos 900:80 [1, 6]
X + Al;Mo, = AlsMo 77720 [1, 6]
X + AlsMo = AlgMo 717:10 [1, 6]
717735 [5]
X + AlgMo = Al;;Mo 69010 [1, 4, 5}
K[99,97 % (ar.) Al] = (Al) + Al;Mo 660 [1, 4]
Tabnuuna 62. Housapuantnsie peaknuH B cHcreMe Al—Mo,
HEYYTEHHBIC HA RHArPaMME COCTOAHMA (CM. PHC. 96) '
Peakuus Temneparypa, °C HcTOuHVK
ALMo, = (Mo) + Al,Mo 1475125 151
X = AlMo,; + Al,Mo ~1760 12, 4]
Al,Mo = AlsMo + AlgMog <750 [4]
AlsMo = AlgMo + AlgMo, >700 [4]
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Pacreopumocts Al B (MO) ycranoBsiena B pabore [1] Ha ocHOBAHMM
oNpeNieNeHuiA, BEIMOMHERHBIX HE3aBACHMBIMH IPYINAMIL HCCIERoBaTENEH
[ 1, A3HHHIE KOTOPHIX XOPOWIO COrNAaCyIOTCH MEXAY cofoii ¥ MOTYT
GHTH OIMMCaHH ypaBHEHueM InX,, = 0,618—5040 T~ 1_5,2%x1075T, tae
TOUHOCTb ompenencHus X, (aTOMHOM nomn) +0,004; MakcumaneHAs
pACTBOPMMOCTD HE MPEBBIIAET 19,5 % (at.) Al npu Temmeparype nepu-
rexTHKH. PacrBopuMocts Mo B (Al) 1py pasHBIX TEMICPATypax onpexe-
nena B pabore [7] u uMeeT CIEAYOmMHUC 3HAUECHUA:

TeMIEPATYPA, C coovvriremnrrinerensssineens 660 640 550 500 450 400

PacreopumoCTb Mo:
% (AT.) e 0,07 006 0,05 0,045 0,04 0,02
0,25 0,22 0,19 0,16 0,14 0,10

% (o macce)
JIaHHHE O KPECTALINYECKOA CTPYKTYpe coepuHenmii cucreMsl Al—Mo
npusenens B Tabn. 63.

Ta6auna 63. Kpucraiimueckas CYPYKTypa coeMHEHHI cHCcTeMBI Al—Mo

Cumson | Tlapamerpsl pEIIETKH, HM
Coexune- | Iporo- | Tlupco- IIpumeuanue
HUE ™R Ha, a b ¢
np. rp.
AlMo, Cr,Si cP8, 0,495 - - (8]
Pm3n
AlMo - ) 0,3098— - - {31
cl2 —0,3099
AI,MO' - —_ 0,9164—|0,3638—| 1,0040—| B = 100,78°+100,83°,
3 c2/m 1—0,9208|—0,3639] —1,0065| npu KOHUEHTPALUMM
77 % -(at.) Al [8, 9]
Al Mo WAL, | mC30, | 05255 | 1,7768 0,5225 | B =100,88°, nput KOH-
Cm neurpauuu 80 % (ar.)
Al [10]
AlsMo WA hP12, 0,489 - 0,880 [4]
P6;
AlgMo” - - 0,512 | 1,30 1,35 B =95
(Al;Mo) [10]
Al,Mo | WAL, cI26, |0,75815 - - Tpy XOHUEHTPALMHK
Im3 92,4 % (ar.) Al [6]
*MOHOK/IMHHAS CUHTOHMSL.

Crpykrypa AlgzMog, He npenTrdunuposana [3, 4].
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K.E. Hosaposa

Al-N. AJIIOMUHHUN—A30T

N DpakTHYECKH HEpACTBOPMM H¥ B XXHAKOM, HA B TBepaoM [X]. B
cucreMe obpasyerca coenurenme AIN, pacTsopumocts Kotoporo B (Al)
cocrapager menee 0,004 % (mo Macce) npu Temmneparypax 1200—1500 °C
[X}. Coemmmenme AIN HMeeT rekcaroHaTBHYIO pemerky tuna ZnS
(cmmponr  Ilupcoma hP4, wp. rp. Pbymc) ¢ mapamerpamu q =
=0,310+0,312 umM, ¢ = 0,4965+0,499 uM 110 gaHHBIM Pa3JMYHBIX MCCIE-
nosareneit [X, 3]. Coenmnenne AIN mepexonwut B razoBywo dasy npu
temnepatype 2450 °C 6es muasmenus [J). VMelorcs TakXe CBemeHMs,
YTO OHO TWIABHTCS B XMAKOM coctosumu [M]. IMpu srom Temnepatypa
MOHOTEKTHYECKOTO NPEBPANIEHNS IPAKTAYECKH COBIIANAET C TEMIIEPATy-
poit maasnenns AIN (2800+50 °C), a rtemmeparypa sBTEKTHUECKOTO
[PEBPAMERMS — C TEMIEPATypoll IasaeHEnus unctoro Al.

JLJ. Poxnun

Al—Na. AMIOMUHUN—HATPUIA

Ha puc. 97 npusenena marpamma cocrosems Al—Na, kotopas xapak-
TEPA3YETCH OUECHb HE3HAUMTE/BHOR PACTBOPUMOCTLIO DIEMEHTOB APYT B
Apyre KaK B XUAKOM, TaK W B TBepaoM cocrosanu [X]. Ha mpeacras-
JICHHOH JRMarpaMMe TEMIIEPATYPH IUIABJCHAS UYNCTHX KOMIIOHCHTOB
YKa3aHH COIVIACHO CYIECTBYIOIMMM CTAHAAPTAM. B COOTBETCTBAM C 3THM
CKOPPEKTHPOBAHH TEMIIEPATYPH HOHBAPNAHTHBIX paBHOBECHI. MoHOTEK-
THUECKAsl TeMIeparypa onpenenena Ha 1,2 °C HIDKe TemmepaTypl Ias-
nenns Al ipn conepxanuu 0,18 % (o macce) Na B TOUKe MOHOTEKTHKH.
TemnepaTypa apyTOro HOHBADMAHTHOTO MpPEBPAMICHHS [PAKTHYCCKH
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coBnaaaer ¢ remneparypoi miasiaesns Na. CoracHo TepMoaMHaMayec-
KOMy pacuery conepxXaHue Na B MOHOTEKTHUYECKOH TOYKE COCTABJIAET
0,18 % (ar.) [1]. Pacrsopumocts Na B xmakom Al yeenwumusaercs oT
0,10 % @mo macce) npu 700 °C mo 0,13 % (mo macce) npm TeMmepatype
800 °C [2] ( B aroit pabore mcmompsopanu Al umcroroir 99,7 % (mo
Mmacce)). Al B (Na) B TBEPAOM COCTOSHHMY WIM IIOYTH HE PACTBOPAETCS
[2], wim pactBopserca ouesb HedHauuresabno: 0,003 % (mo macce) Al
npu temneparype 659 °C [3] wmm oxkono 0,002 % (1o macce) Al mpm
temneparypax 550—650 °C [4].
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T.K. Anexceeixo
Al-Nb. AJJIOMUHUN—HHUOBUAN

Imarpamma cocrosEms Al-Nb mamBonee monpoSeo m3yyena B paborax

1, 2].
[ ’B]paﬁore [1] amarpaMMa COCTOSIHMS MOCTPOEHa BO BCed obnactm
KOHIEHTPAUMM HA OCHOBAHMM Pe3yJIbTaToB AudpepeHIMaNbHOTO TEPMU-
YECKOTO, PEHTTEHOBCKOTO, MUKPOCTPYKTYPHOIO dHAJN30B M M3MEpPEeHMS
MHKpoTBepaocTd. YucroTa ncnone3yeMux Matepuanos: Al u Nb cocras-
aser 99,99 % (mo macce). B cucreMe YCTAHOBJIEHO CYmECTBOBaHHE
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coenmuenuit AlzNb, AINb, u AINb;. Coepmmenue Al;Nb miasures
koRrpysnTHO npu Temneparype 1605 °C. Coenmmenna AINb, n AIND
00pa3yloTcs 0 NEPUTEKTAYECKMM DEAKIMSIM TIPM TEMIEPATypax 1870118
u 1960+10 °C, coorsercrBenno. Coeauuenus AINb, u Al;Nb umeror
IMPOK¥E 06JACTH TOMOMEHHOCTH M YYACTBYIOT B IBTEKTHUYECKOM DABHOBE-
cm nipn remneparype 1500 °C. Conepxamme Al B 3BTEKTHKE COCTaBISIET
57,8 % (ar.) (28,5 % (mo macce)]. B obaacru, Goraroit Al, umeer mecto
MEPUTEKTHUECKOE paBHOBecHe mpu temmeparype 661,4 °C.

B Gonee moaguei paGore [2] NPOBEAEHO MCCAEAOBAHME AArPAMME
COCTOSIHUSL B 00/IaCTH KOHUEHTpamui a0 75 % (ar.) Al Meronamm mudxpe-
PEHIMAIBHOTO TEPMUUYECKOTO, PEHTIEHOCTPYKTYPHOTO, MHUKPOPEHTTEHO-
CIEKTPAJIBHOTO, MHKPOCTPYKTYPHOTO ananmu3os. COCTaB CoepvHEHmi,
XapakTep X 00pa3oBaHWS M B3AUMOJEHCTBHS COOTBETCTBYIOT NAHHEIM,
nonyueHHHM B pabore [1}. Opnako 3HauYeHns TeMnepatTyp obpasoBaHus
coenuuernit  AINbs, AINb,;, AL;Nb ¥ KpuCTa/IM3auMM OIBTEKTHKH
AINb, + Al;Nb HeckobKo BEIIIE 3HAYEHMH, ONpeneacHHBX B pabore [1],
u cocrapagior 2060, 1940, 1680, 1590 °C, coorsercrsenso. Heckoawko
OT/IMYAIOTCH 'paHUnB (ha3oBbIX 061aCTEl HA OCHOBE COEMHEHMI AIND;,
Al3Nb 1 ocoberno AINb,. CocTaB XHAKOCTH, yYacTBYOme#H B NEPUTEK-
tvueckoM pasHosecud XK + (BNb) = AINb,, cooTBeTcTByeT conepxaHmo
25 % (at.) Al no cpasrennio ¢ 32 % (ar.) Al no gansnm paboru [1].

B ommrume or paborst [1] B pabore [2] yxassBaerca Ha BO3MOXHOCTH
CYIECTBOBAHUS Y3KO# OOJACTH TOMOIEHHOCTM TBEPABIX PAacTBOPOB Ha
ocrose coenmuenus Al;Nb. Pesymsrarst pabora [2] Gosee mpeamourn-
TEJIbHBL, TAK KK MCIOIb30BAHHKN METON AuGXDepeHIMAIBHOIO TEPMUYEC-
KOTO aHAJIN3a BO B3BEUIEHHOM COCTOSIHMY TO3BOJSET NCKJIIOUNTH JIMKBA-
UMIO IO YAETbHON IUIOTHOCTH, a HOCTATOYHO GOJIBLIOE YHMCIIO MCCIERO-
BAHHKIX CIIABOB B o0nacTu koHuenrtpauui 10—40 % (ar.) Al mossommio
ZOCTATOUHO HAZEXHO YCTAHOBUTH I'PAHALB! 001aCTEH rOMOreHHOCTH (a3
AINb;, AINb,. HanGonee nosgHue pesyIbTaTh MCCICAOBAHAS IMATPAMMbL
coctosrust AI-Nb B o6nactu koruenTpamui 10 33 % (ar.) Al meromamm
BHICOKOTEMIepary pHoro auddepeHuuanbHOrO TEPMUUECKOTO, PEHTIEHOB-
CKOTO, MHKPOCTPYKTYPHOTO AHANW30B, H3MEPEHUS MUKPOTBEpaocTH [3]
XOpOWIO COMIACYIOTCS ¢ maHHmME paborm [2]. Ha puc. 98 npusenena
auarpamma cocrosaus AI—Nb cormacso panseM pabora [2] B ofaacti
cocraBoB o Nb 0 coenunenns Al;Nb, a npn BHICOKMX KOHUIEHTPALMAX
Al cornaceo gauueM paborsr [1].

B paborax [1, 2, 4] yCTaHOBJEH MHKOHIDYSHTHBIN Xapakrep obpaso-
BaHusa coeguHeHus AINb,;. He moprsepXpaeH KOHTDYSHTHHIA XapakTep
00pa3oBannsg COSAUHEHMS ?\le3 [5,6] u ero o6pa3oBaHMe 10 MEPUTEKTO-
wgHOM peakumm [7). B ofmactu, Goraroit Al, cOracHO npUBENEHHOM
IMAarpaMMe COCTOSIHHSL MMEET MECTO IEPUTEKTHUECKHH XAPAKTEP B3AUMO-
HeUCTBHS SJEMEHTOB, UTO COMIACYETCS ¢ AaHHEMH pabors [8, D], a He
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sprexktnueckuit [4, 6]. Cymecrsosanue coenunenmit AINbs, AlzNbg,
00pasyomuxcs B TBEPAOM cocTogHuK [5], He GBUIO MOpTBEPXAEHO.

Makcumansras pacrBopumoctb Al B (Nb) npu Temmeparype mepHTex-
Ky cocragaser 23 % (ar.) [11, 21,5 % (ar.) [2]. MakcumanbHas
pacrsopiMocte Nb B (Al) memee 1 % (mo macce) [0,3 % (ar)l [1], uro
HECKONBKO BHue 3Hauennd 0,2 % (1o Macce), MOMyUEHHOTO HA OCHOBA-
HHM M3MEPEHKS MMKPOTBEPHOCTH TBEPHOTO pacTsopa Ha ocHose Al [4].
Cornacho aaHubiM paborn [4] pactsopumocts Nb B (Al) npu Temmepaty-
pax 500, 450, 300 u 20 °C cocrasaser 0,16 % (umo macce), 0,14 % (mo
Mmacce), 0,1 % (no macce), 0,08 % (0 Macce), COOTBETCTBEHHO.

Caenenus 0 KPUCTAUTHYECKON CTPYKTYpe COSOMHEHMI, 00pasyIomumxcs
B cucreme Al-Nb, npuseaenn B tabm. 64.

Tabnuuma 64 . Kpucraiiuueckasd CTpYKTypa cOeaMHeHui cucrembl Al—Nb

Cumpon | [TapameTpst pemer-
Coeaune- | IIpororun | Ilupcona XM, HM IMpumeuanue
HME np. rp. 2 z
AINb, Cr;8i cP8, 0,5183 - Ipu xoHpeurpatmu 25 %
Pm3n (at.) Al [1]
0,5187 - [9}
0,5184 - [10]
AINDb, FeCr tP30, 0,9935 0,5169 |Ilpm xoHnentpaunu 33,8 %
Pay/mnm (ar.) Al [1]
0,9943 0,5186 Ilpu xoHpeuTpaumu 34 9,
(ar.) Al [11]
0,9957 | 0,5167 [12]
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Cumzon | ITapameTpst pemser-
Coepune- | I[Mporotun | IIupcona KM, HM IIpumeuanue
HME np. rp.
a c
AlLND Al Ti 18, 0,3844 | 0,8605 1
I14/mmm | 0,3841 0,8609 2]
0,5421 0,8567 4]
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T.B. Jlobamxuna
Al-Nd. AJIIOMUHUA—-HEOIAM

Ilmarpamma cocrosus cucreMnl Al—Nd Bnepssie GrUta mocTpoeHa B
pabore [1] B ofmacra xornerTpanuu or O 1o 80 % (mo macce) Nd. B
H3yUEHHOH KOHIEHTPAUMOHHOM O0MACTM YCTAHOBJEHO CYyIIECTBOBAHHE
coemuuennii AINd, Al,Nd u A|,Nd ¥ HOHBADMAHTHOE IBTEKTHUECKOC
paBHOBecHe co cToporsl Al npu Temnepatype 640 °C u conepxaruu Nd
B 5BTeKTHKE, paBHOM 12 % (1o macce) {2,49 % (ar.)].

B panpHeimeM OLT MpOBENEH DSl MCCICAOBAHMIN CHCTEMH, Cpead
KOTOPHIX CNEMyeT OTMETHTH paboty [2], B KOTOpO# HOCTpoeHA AUArpaMma
COCTOSIHAS BO BCEH 00/1aCTh KOHLUEHTPALMA HA OCHOBAHMHA PE3YJILTATOB
TEpPMIYECKON0, MEKPOCTPYKTYDHOTO M PCHTTCHOBCKOTO aHAmM308. Ha puc.
99 npuBefeHa AMArPAMMA COCTOSIHMS CorvacHO obsopmoi pabore [31,
KOTOpas TOCTPOEHA, B OCHOBHOM, [0 AAHHEM pabors [2].

B cruaBax cHCTeME ofpasyetcs mects coemuHenmii: AljjNd;, AlzNd,
AL,Nd, AINd, AINd,, AINd3. Cocpmmenne Al,Nd 1IaBHTCS KOHTPY3HTHO
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npu 1460 °C. Cocmunenns Alj;Nd;, AINd, AINd,, AINd; obpasytorca
N0 NEPUTEKTHUECKAM peakuusM npu temmeparypax 1235, 940, 795,
675 °C, coorercreerno. Coemunenne Al,Nd o6pasyeTcs no nepuTexTo-
uaHoM peaxuuu npu Temnepatype 1205 °C. B cruraBax CHCTEMBbl KPUCTA-
JIA3YIOTCS 9BTEKTHKM co cropors Nd u Al mpu temmeparypax 635 u
640 °C, coorBercTBerHO. B pabore [4] comepxanne Nd B 5BTEKTHKE €O
croporwr Al cocrasnster 2,5 % (ar.), uro GmXe K 3HAYCHMIO, PUBEICH-
HoMy B pabore [1], uem k 3naueHmo, ykasanHoMy B pabore [2]. Coenn-
menue Al;Nd; nperepnesaer npespamenue npu temneparype 950 °C,
XapakTep KOTOpOTO HE YCTAHOBJEH. [l BHICOKOTEMIIEpaTypHO#H Moxutu-
KaIyy 3TOT0 coeanHeHus B pabore [2] mpunara copmyna Al,Nd.
Pacropumocts Nd B (Al) 1o faHHBIM MHKPOCTPYKTYPHOTO aHA/IA34,
M3MEPEHAS MHKDOTBEPAOCTH M SJIEKTPOCONPOTHBJICHAS COCTABJIAET
0,006 % (ar.) [0,03 % (mo macce)], 0,004 % (ar.) [0,02 % (o Mac-
ce)], 0,001 % (ar.) [0,005 % (mo macce)] mpu 620, 600 u 500 °C,
cootBeTcTBeHHO [5]. Makcumanemas pacrsopumocte Nd B (Al mpm
spTekTHUecKol Temmepatype 640 °C cocrasaser <0,037 % (ar.) [<0,2 %
(mo macce)] [2], 0,04 % (mo macce) {0,007 % (ar.)] [5], <0,04 % (ar.)

CBeeHUS O KPHCTLTMUECKOM CTPYKTYPE COCAMHEHWH CHCTEMBI
AlL-Nd npuseaens B Tabm. 65.
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i ‘ Ta6nuuma 65. KpucTaivdeckas cTpykTypa COeAMHEHHI cucreMsl Al-Nd Al—Ni. ATJIOMUHUN—HUKEJIb
i i i i Cumson ITapameTpbl PEIETKH, HM
“ l} Coi;l:;nc— pororun H:gcg;m- 2 7 - Hcrounmx Ocobennocrr  ¢asoBoro crpoenus criaoB  cucremni  Al—Ni
I - IP- nogpobHO ocBemennl B pabore [X]. B nocremyrommx  mccieno-
A @Al Nd; 1 Al,La, Ifirflfns’-n 0,4359 1,2924 1,0017 (6] panmsx [3, 11, 1, 2] noaTBEpXAEH STOT BAPHAHT JMATPAMMEL.
|: f AN LB o 0.433 © 003 ) Omsako rmnosgmee B paBore [3] ycramomnemo ofpasopamme emge
| “ | BALNd; Ba 14t/ 10 | das - 0000 {g% opHoro  cocpmmenms  AlgNis. Ha puc. 100  Bocmponssommrcs
AN g g aumarpamma  cocrosHud comtacEo [X], Ha KoTopoit coenMHEHHE
Ll AlNd NizSn hPs, 0,6472 - 0,4606 191 AlLNig me yxasaHo
| } 1l P6y/mme | 0,6470 - 0,4603 [10] 3 ’
HEN I ALNd Cu,Mg cF24, 007'3(8)27 - - [7‘1;1] Ni, e (n0 macce)
I i I Fd3m ’ - - uz L0 w2030 40 50 60 70 80 90 100
| il AINd AlEr oP16, 0,5940 1,1728 0,5729 3, 13] t,°C 1 1 T T T T T T
i i Pmma NiAL .
i ‘ AINd, CoySi oP12, | 06716 | 05235 | 09650 [14] 1800 1 Hizh
JhRd P Nig AL
11 nma 1700 L )
Hi AINd, NiySn hP§, 0,6968 - 0,5407 (151 l 1638
‘ P6,/mmc 1600 //11\
I 1500/ V. k\ .
i Tiwreparypa ) wims [ |1 N\ e
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B cruiaBax cHCTEMB! 00pasyeTcs msiTh COSNMHEHMM, MMeomux (opMy-
e AlNi, AlaNiy, AINi(B), AlNiz(e), Al;Nis. Coenunenne AlzNi
AMeeT TIOCTOSHHBIM COCTAB, OCTAJIbHHIC COSAMHEHHS — CYMIECTBEHHBIE
obnacra tomoreHHocTH. Coepumrenme AINi IUIaBHTCS KOHTPYSHTHO,
Al3Niy, AINi, AINiz — no neputextideckum peaxuusy. Coequnenue
AlLNis obpasyercs npu temmepatype ~700 °C m mmeer o6s1acTh roMoreH-
Hocta ~32—36 % (ar.) Al. Coemunenue AlNij B psne cryuacs oGosHaua-
ercs Tak xe, kak y’-¢asa. Coenunenue Al;Ni, panee reTouno obo3ua-
uasock kak Al,Ni. Co cropomsi Al B cuCTEME MMEET MCCTO IBTEKTHUECKOE
NpeBpalieHUe, TEMITEPATYPa KOTOPOro MO JAHHHIM Pa3MUHBIX ABTOPOB
xosebnercs B npeaenax 630—640 °C, a xoHuEHTpAUMS IBTEKTHYECKOH
TOuKM — B mpegenax 2,5--3,06 % (ar.) [5,3—6,4 % (mo macce)]. Temme-
paTypa IEPHTEKTHUECKOTO NpEeBpalicHMs, NpH KOTopoM ofpasyercs
coemuuenue Al;Ni, onpenenena pagroii 854 °C, a KOHUEHTpAUMS KIIKOH
thassl, yuacTsyiomeit B 370M npespamenun, 15,1 u 15,3 % (ar.) [~28
wu 28,4 % (o macce)] Ni. Coemunenue Al,Ni, oGpasyerca npu Temme-
parype 1133 °C. TemnepaTypa nepaTEKTHUECKOH peakimu obpasoBanus
(baauzAl Ni, no apyrum mcrousmkam cocrasisier 1132 °C, a dasut ALLNi
— 842 °C.

Co croponst Ni wnompapuantHOe npespamenne mnpu 1385 °C

ABASieTCH OBTEKTHYECKMM, a mpu Ttemmeparype 1395 °C — mepmrex-
THUeCKMM. I1IpM TOCHENHEM NPEBPANECHAM OOPa3yeTcs COENMHEHME
AlNi

3

TNobasxa Al k Ni cHmXaer TeMIepaTypy MarHMTHOIO NPCBPAIICHUA [0
70 °C.

CBeacHus 0 KPHCTA/UIMUECKOM CTPYKTYPE COSMMHEHMI, 00pasyomuxcst
B cucreme Al—Ni, npusenens B Tabm. 66.

Ta6nuua 66. KpucTamiuueckas CTpyKTypa coeauuenmii cucrembt Al—Ni

Cumson | ITapamerpsi PEIIETKH, HM

Coepu- |Ilpororun | ITupco- IIpumeuanue

HEHHE Ha, a b ¢
np. rp.

Al3Ni AlLNi oP16, | 0,6611 | 0,7366 | 0,4812 [X]
Pnma

AlNi, ALNi, hPS, 0,4036 - 0,4900 | ITpu xoHuenTpaunu 40 %
Piml (at.) Ni [X]

AINi CsCl cP2, 0,2887 - -~ TIpM KOHUEHTpaUM!

49,8 % (ar.) Ni [X]

Pm3m
AlLNig Ga,yPts - - — — TIpH KOHUEHTPALHMH
Cmmm ~32~36 % (ar.) Al [M]
AlNiy AuCuy cP4, 0,3589 - - ITpu xoruenTpaumu 75 %
Pmim (ar.) Ni [X]
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JLJI. Poxnun
Al—Np. AJTIOMAHAN—HEIITYHAN

Iannme no cucreme Al—Np ofobmenn B paGore [1]. [Imarpamma
cocTosEmst Al—Np He nocrtpoena. IIpeanosoxXuTensHo uarpaMma cocTos-
must Al-Np Moxer Grh nono6ra muarpamme coemunenns Al—U, Tak xak
coeMHEHus, 0BPA3yONMECS B ITHX CHCTeMax, W3ocTpykTypmst [2]. B
cucreme Al-Np ycrasosieno cymecrsosanue coemunenmit Al,Np, Al;Np,
AL,Np [2].

Coenmaesne Al;Np CHHTE3MpOBATHM HO PEAKUMH NpF, + 7Al =
= Al;Np + 4AIF. PearenTH NOMEmATA B TATE/b U3 BeO u HarpeBatH B
paxyyme B Teuenue 2 u nipu 900 °C. Coenurenme AlNp u Al,Np nony-
YA TEPMHYECKMM DA3NOXEHMEM B BakyyMe Gosiee Gorarhix Al CILiaBoB.
TIpn mccaenOBaHMK MCTOMb30Baau Np uncroro# 99,25 % (mo macce) u
Al uncroroit 99,99 % (mo macce) [2].

CBeeHns O KPHCTAJUTMUECKOi CTPYKTYPE COENMHEHMH, obpagyomuxcst
B cucreme Al—Np, npuBeners B Tabr. 67.

Ta6numa 67 . Kpucrannmugeckas CTpyKTypa coeaunenuit cucreMbr Al—Np

Cumson TlapaMeTpbl PEIIETKH, HM
Coenune- | IMpororun | IMupcona, Hcrounux
HHME np. rp. a b c
Al,Np AU ol20, 0,442 0,626 1,371 [2]
Imma
ALNp AuCu, cP4, 0,4262 - - 2]
Pm3m | 4.4260 - - i3]
AL)Np Cu,Mg cF24, 0,7785 — - 121
Fd3m

B pabore [4] W3MepEHH NapaMETPhl PEIIETKH COCTMHEHUS Al,Np npa
temneparype 20 °C u aasnerun 12 I'Tla. TIpn NOBHIICHAN JaBIEHAS A0
50 I'Tla namenerwit B cTpykType coemamenus Al,Np se ofmapyxero [5].
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! . 644.7 Egggen I.P., Potzel U., Moser J., et al.// J. Less-Common Met. 1986. V. 121. a=0,498 um npu remneparype 1100 °C. Coennrenre AlO rabmoxacTCs
a1 5. Benedict U., Dabos S., Dufour C., Spilret J.C.// J. Less-Common Met. 1986. npe TemmepaTypax srmme 1500 u maxe 1900 °C. Ono umeeT Kyﬁn:{ea(ym
; V. 121. P. 461—468. cTpyxTypy ¢ napamerpoM a = 0,567 HM npu TEMREPAaTYpe 1700 °C.
! | T.B. Jlobamxuna Pacteopumoctb O B (Al) HUUTOXHO Mana M HE NPEBHINACT 0,067 %
| (ar.) O [X].
! N
Al-0. AJFOMIHUNA—KUACJIOPOL B paGore [4] mpusomaTcst muarpamma coctosmsa Al—AlLO; (puc. 101),
111 Al o6 . [OCTPOEHHAS B PE3yJbTaTe o000mEHus SKCHIEPHMEHTANLHEX JAHHBIX.
! | 6o pasyer ¢ O YCTOAUHMBOE COEAUHEHUE Al,03, xoropoe obiamaer Mexay Al 1 Al,O; mMeeTcs paccIOCHME B JKWIKOM  COCTOSIHMM. Tpu
i JIBIIMM  UMCIIOM MOJlPlvd)PIKaIlMM {1, 2]. Haubonee wayuensoi u, mo- ITOM TEMIIEPATYPA MOHOTEKTHUECKOIO Ipespamenus 6mska K TeMnepa-~
{4/8 BUIAMOMY, CTaﬁwnaHovf sengerca «Al,O; (xopynm)-momnduxanus, type mnasnenns Al,O5 (2046,5 °C), a TeMmmepaTypa SBTEKTHYECKOro
; OTIMYAOMAsICS BHICOKOH OTHEYNIOPHOH CTOUKOCTBIO. KpHcrammueckas npeBpamends NPAaKTHUECKH COBMajacT ¢ TEMIEPATYPOH TUIABJICHHAS
% | pemeTka aAl,0; pomGosnpuueckas (cumBon IMupcona AR10, mp. rp. ypcroro Al.
ol R3uc); a=0,5129 aM, « = 55°17' [1]. O630p NpPOBEACHHBIX HCCACAOBA- 6
mm,ﬁn KOTOPHIX M3yYeHbi pasnuurne Momuduxamemm Al,O;, mokasan, uro ureparypa
I ‘ X 06pa3oBaHHE 3aBUCAT OT UMCTOTH MCXOAHHX MAaTEPHAJIOB M Crocoba 1. Kammuna AM.// Xypuan neoprasmeckoit xumma. 1959. T. 4. Ne 6. C. 1260—
i noryuenns Al,O; # Moxer GuTb 06yC/0BIEHO CTaUIM3KPYIOMuUM Aeit- 1269.
i | CTBHEM mpuMeced. [l TeMHepaTyps IiaBJeHus Alzo YKa3HBAIOTCS 2. Torkar K.// Monatsh. Chem. 1963. Bd. 94. N 1. S. 110—123.
gl sHauenus: 2043, 2044 u 2072 °C [9, 1] 3 3. Hoch M., Johnston H.L.// J. Amer. Chem. Soc. 1954. V. 76. N 9. P. 2560—2561.
’ I ’ . 4 Wriedt H.A.// Bull. Alloy Phase Diagrams. 1985. V. 6. N 6. P. 548—553.
il 0,% (no macce) P
{ | il 0 0 20 30 40 JI. Poxaun
iyl 4% T T T
11 | I . Ky +Mg ~50
| 2046,5% 7,5
| b7 2054° Al—Os. AJJJOMHUHAR—OCMUIA
1 1900,
i | 59,5205 B pa6orax [, 2] coofmaerca o6 ofpasoBaEMM B CHCTEME Al-Os
I | coenmuenns AlOQs, mMeromero OLIK KpuCTAUIMUECKYIO PENICTKY THNA
\ —
I 1500 CsCl (cumson Iupcona cP2, np. rp. Pm3m), a= 0,3005 am. Cormacao
p

i nawEsM paborsr [I1T] B cacreme Al—Os, nomumo AlOs, ycTaHOBJICHO €me
‘ (ox Alg03)—] tpu coemuacems: Al;Os, — ¢ OLl TerparoHaTbHOH CTPYKTypoO#l THNIA
Au,Nb, ¢ napameTpaMu PELICTKH 4 = 0,311 am, c = 1,416 am; Al,Os —
€ HCKAXEHHOH TETPATOHATHHON CTPYKTYPO# NPOM3BONHOM OT MoSi, ¢ a=
=0,316 uM, ¢ = 0,838 mm; Alj;0s, — ¢ MOHOKJIMHHOM CTPYKTYPO#,

1100

i
|
; 660,452°
700 ~560° 50,0 ananornunoit Fe Al ; (cumson Ilupcona mC102, np. rp. C2/m) ¢ napa-
i) MeTpamu pemerku a = 1,764 aM, b = 0,4228 um, ¢ = 0,7773 um, B =
o p = 0 - - 2 =115,15°. B pabore {J] ynoMuBaeTcs O BO3MOXHOM 006pa3oBaHAM COENH-
5 5
}‘ al 0,% (am) genna Al;Os, xoropoe 6JIM3KO 1O COCTaBY K coenmueHuio Aly30s,.
“ Puc. 101. Al-O Jlureparypa
‘ 1. Esslinger P., Schubert K.// Z. Metallkunde. 1957. Bd. 48. N 3. 8. 126—134.
| B paGore [3] npu cosMectrom Harpese Al u Al,O5 METOIOM BEICOKO- O /) Natorwissenchaften. 1960, Bd. 47. N.1.7 8. 14.
i TEMIICPATYPHOI PEHTTEHOTPA(MH YCTAHOBIEHO OOPA3OBAHME IBYX COCHM- LI Po
/8 XJULH

wemmt: AlL,O u AlO. Coennuaerne ALO ofpasyercd B HHTE
I pBAJIC TEMIIEPA-
Typ 1100—1500 °C. Ono umeer xyOuueckyo CTPYKTYypy € napame'rp%am
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Al-P. ATIOMUHUI—©®O0COOP

Al obpasyer ¢ P coemuuenue AlP, obnagaromee KyGuueckoil CTPyKTY-

;[)33(1;1 mnaoz:;ﬁl(mmon TIupcora cF8, np. rp. F43m), ¢ a = 0,546 sM
;a=0, M [1, 2]; a =0,5467 sm [3]. Temme [UIARJICHHS
AIP — 2530150 °C [4]. 1. Tomeparypa

P,%(ne macce)
4o /Iﬂ Z‘0 3:0 4'ﬂ .7;0_ A’lﬂ 7'0 80 !'0 100
el - =
2200 - B N
/7 ™

18004 \
/
ag—

1000]

ALP

550,452 ~560°
500
500

el ~44°

44,14°
=

-200
0 1 20 W 40 50 60 70 80 90 Tw
Al A% (am.) P
Puc. 102, Al—P

B paGore [5] TeopeTuuecKd paccUMTAHA KPHBAS JIMKBAAYCA JUIS YACTH
maarpammul Al—AlP, a B pabore [6] nmocrpoena mpemmosnaraemas muar-
pamma cocrosmst Al—P Takxe HA OCHOBAHHMM Dacuera C MCIONH30BAHMEM
UMEIOMUXCA TEPMOAMHAMMYECKMX JaHHWX g AlP w smksmmyca
(puc. 102). Kak co croporst Al, Tak u co cropoun P xpucranmmsyiorca
BLIPOXICHHBIE SBTEKTHKH, TEMIEparypa KOTOpHIX Oym3ka x temmepaType
mnasnenud Al u P,
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JLJL. Poxnun
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Al—Pb. AJJFOMUHUM—-CBHUHEL]

Cucrema Al—Pb (pmc. 103) xapakTepusyercs MHMpOKOWH 00TacTbiO
HECMEIIMBAEMOCTH B XUAKOM COCTOSHHMHM M OTCYTCTBHEM COSHNMHEHMI
mexay Al 1 Pb [X, III, 1—4]. B cucreMe HMEIOT MECTO MOHOTEKTHUECKOE
M 3BTEKTHYECKOE NpeBpalieHud. TeMneparypa MOHOTEKTHYECKOTO npe-
Bpamenms 6M3Ka K Temnepatype miasnenus Al (oHa HMXE €€ BCETO
mumb 8a 1,5 °C). TemmepaTypa IBTEKTHUCCKOIO NPEBPAMCHUS 6nmaxa
K TeMmepaType IUianenus Pb (mxxe Ha 0,5 °C). Bonbmasa 4acTb uccae-
NOBAHWIA TOCBSINCHA OHPEAE/ICHHIO TIOJIOXKEHUS KPHBOH HECMEIMBAECMOCTH
myx xupkocredt K, u K, npu pasmMuHbIX TEMICPAaTypax. JkcTpanons-
[us TO! KPHBOA HA MOHOTEKTHYECKYIO NOPH3OHTAb HO3BOIMIA onpene-
JIATH TIONOXEHHE MOHOTeKkTHueckoil touxm: 0,18 % (ar.) Pb. B sroit
Touke xuaxocTs JK pacragacrTcs Ha XuaKOCTh X, u TBEpAHIA PACTBOD
Pb B (Al). Cocras pasmosecHol xmukocta XK, — 98,78 % (ar.) Pb

(1,16 % (mo Macce)}].
P8, % (no macce)

0 4 & 121§ 98,5 99 9.5
t,°C T T T T T T
1000 P
x| - N] #
900 L N
o MKe+Xg M’,!—)KI
700 o
ol W 558,5'
m':.';.',' 0,17 98,78\
500
A+ x (A48 +m
400 | —
! 326.8 a27502°
Joo T T 19977
+ (Pl +(Pb)
200 (4L)+(Ps) {A4) +(
wol_| | [ o
0 051 15 2 88 91 94 97 100
AL Ps, % (am.) Pé

Puc. 103, Al—Pb

Pacreopimocts Pb B (Al) mpM MOHOTEKTHUYECKOH TeMmepaType HeE
npesumaer 0,025 % (aT.). Al NpakTHYECKH HEPACTBOPHM B TBCPIOM
(Pb).
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Al—Pd. AJTIOMUAHUA—TIAJUIA A

Ha puc. 104 npusenena o606mennas auarpaMma COCTOSIHAS CHCTEMBI
Al—Pd, npeanoxennas B pabore [1]. B cruraBax cmcremnl o6pasyrorcs
cbaamﬁk, Y, 8, B, 9, p, T, OTBEYAIOIME NPUOTUIMTENBHO COCTABAM COETHM-
nennit AL,Pd, Al Pdg, Al3Pd,, AlPd, Al;Pds, AlPd,, Al,Pds, cooTser-
cTBeHHo. [1o gamHBM paborw [2] coemuHeHME Aly Pdg sBnsercs dasoii
BHICOKOTO [aBJICHAS M METacTAOWIBHO INPH HOPMAJTBHBIX YCIOBHSIX.
Teepawii pacTBOop Ha ocHOBe coemuuenus AlPd nperepnesaer nBa mpe-
BpAIEHHs B TBEPAOM COCTOsHEM C oOpasosanmeM das B’ u .

Pd,% (noe macce)

102030 40 50 6070 20 90 100
T T T T 705 T
/] . .
. 1555
/ B jllfﬂ\m /7
1300 / 05 4
1100]
v
945° (Pd)_.
900 =
/ \ 650"
790° A\
700, I3 \ ; “
=
660,4571 (5157 ) " 15°
560 |1# “‘I jf—ég.
S0l 4 =] [ I
g 10 20 Jo 40 50 60 90 100
# Pd, % (am.) P

Puc. 104. Au—Py

CBependst O COCTaBax PaBHOBECHHX (az W Temmepatypax HOH-
BAPHAHTHHIX IPEBPAIICHUN CyMMHpPOBaHn B Tabn. 68 mo manHBIM
pabotm [1].

Tabnanuua 68 . MoHOBapHANTHBIE ¥ HOHBAPHAHTHHIE PEAKIMH B cucreme Al—Pd

Peaxius Conepxanue Pd B dasax, % (ar.)| Temneparypa, °C
K+pe=t 61,7, 65; 62,5 1318
Kep+o 61,3; 55; 62,5 1315
X = p+ (Pd) 76,7, 14,5, 19,7 1055
X+p=8 29,5, 44; 40 945

Al—Pd 191
Peakuyst Conepxanue Pd B dasax, % (ar.)| Temneparypa, °C
p =1+ (Pd) 73, 71,7, 81,2 858
K+d=y 20; 38,5, 28 790
B+p = 47,5, 48,5, 48 740
ped+p 46,6; 42,2; 47,7 680
XK= (AD +y 170 28 615
pep+p 62,5, 56,9; 66,4 615
(A +y =4 0; 28; 20,4 560
Bep +p - 56, 52,2, 66,7 545
X «p — 50, — 1645
Xe=p - 66,7, — 1418
pet - T - 980
p-=p" - 5L = 850
*Peaxumu YCTAHOBJIEHbI OPUEHTHPOBOYHO.

Ilns das 8, B, B’, p YCTAHOBJCHH OGJIACTH FOMOTCHHOCTH B IIPEAEIAX
conepxauus 38,0—41,5; 44,0—56,0; 48,5—52,8; 65,0-73,0 % (ar.) Pd,
coorBercTBenno. 1llnpuaa ofnacte roMoreHHOCTH (a3sl T COCTABJISET
1 % (ar.). ®ass A ¥ y MMEIOT y3Ku€ OOJIACTH TOMOTCHHOCTH. O6sactsb
roMoreHHocTH y hasu § orcyrcrsyer. Ilpu ofbrunbix ycrosusix Pd B (AD
NPAKTHYECKH HE PacTBOPseTCH. MICIoNb3ys BHCOKHUE CKOPOCTH KPUCTAT-
JIM3ANMH, MOXHO TIOBHCUT pacTsopmMoctb Pd B (Al) 1o 1020 % (ar)
[1] wm zo 5 % (ar.) Pd no pamasiM pabors [3]. Makcemasenas pac-
teopmocTs Al B (Pd) npm sBTexTHueckoi Temmeparype 1055 °C cocras-
asger 20 % (ar.).

Crenendst 0 KPUCTA/UTHUECKOA CTPYKTYDPE COCIUHEHMH CHCTEMBI Al-Pd
npuBenens B Tab. 69.

Ta6nuupa 69. KpuCTaLIMdeckas CTPYKTYPa COENMHEHHA CHCTEMBI Al-Pd

®Daza Cumsos | TTapameTpsl pemeTkH, HM
(coenunenue) | Iporo- | ITupco- ITpumeuanue
™I Ha, a b c
np. rp.
A(ALPd)Y Al Pt — 1,3086 — 0,9633 [3]
Y (AL, Pdg)™ - - 1,29 1,68 | 2,35 | Toukue rurenxu [4]
— 1,18 1,77 2,25 |BBICTPOOXJIAXIEHHBIE
crumassl [5]
8(Al3Pdy) AlNi, hPS, 0,4219 - 0,5154 | Ilpu KOHUEHTPALMH
P3ml 39 % f(ar.) Pd
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T.B. Jdobamiund

Al—Pr. AmOMI/IHI/II/I—HPAaEOnuM

JluarpaMma COCTOSIHHSL Al—Pr mccienoBasa Bo BCEM HHTEpBAJIE KOH-
peHTpalMii MCTONAMHI MUKPOCTPYKTYPHOIO, TEPMUAYECKOTO, PEHTIEHOBCKO-
[0 1 TEpMOPE3NCTOMETPHHECKOTO anamazos [1, 2]. Conasst BHITLIABJISIM
B JyroBo# meud B armocdepe Ar, HCTIOAB3YS ‘Al uncroroit 99,99 % (o
Macce) | Pr ¢ cymmoit npuMecent <0,0t % (i, Ca, Cu, Ni).
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merHas quarpamma coctosaus Al—Pr (puc. 105) } moctpocra

Pr, e (no macce)

,.0_20305050 50__7
[N pans UL I” > ”l” % 0
& 1480 !
1400 5 \\
B3 1240°
1200 S 1 \ "
1075° A
1000 5: \
= 905° 93517
200 y, é e \ {.ﬁFI’)
i 735° } °
o 700° 3 - ~azi" 795
600 e
~5 QBENE]
40 ole] & < < e
7 $ km— % E o (I (ot Pr)->
1) 3R] R N SHIFF
200 < s SR — ]
ul 3
, 5
W 20 J0 40 50 60 70 80 90 100

4 Pr, % (am) on
Prc. 105. Al-Pr

B crraBax CHCTEMBL 00pa3;
e YETCH IIECTh MHTEPMETALTHYECKIAX
maii Al l(l,l}:;g, AAllalfr, ALPr, AlPr, AlPr,, AlPr;. U3 stux coe;)ligiﬂne:
ity A?iPr naBMTCs KOHrpysHTHO mpu 1480 °C. Coennaenn;[
- nl -re:;:[ — ; A1 r,_lx;pm:'ramnsylorcn 110 NEPATEKTHUECKAM PEAKIASIM
D T AlPrTyo% x 1240, 905 u 735 °C, coorBercrBerno. CoenquacHN
e coo'ri e"paaylmcg N0 MEPUTEKTOMTHHM peaxkuuaM npu 1075 "
3s-rexn’nm: e :BexEo.PB CIUIaBaX CACTEMH KPHCTAJUTU3YIOTCS zml;
e coz(epz(acl:]d}xll— 5r3 " Al}:,r2 + oPr npu temneparypax 640 u
HO pabore [4] 3BTekTHKA (A;I) ;SZAf’ {lerl)ml:;,ﬂﬁse'rcrneﬂno. e

0 4 1" H3yeT

gnzrygsz;ﬁ cc?c'rp:) conepxz;gnn 2,60 % (211-.) Pr. HOSZOM;SI;ZHOTS‘?:;TCI;
pe-ption Ba:;nﬂ tpebyer yrounenus. Coequnennsd Aly Prs, AlPr
pax 3965 7[()) esa 33nomm0 ; opdHBIE ¢ » B IpeBpameHus npnl"lrcmi;e .
pax %63, 10 C, COOTBETCTBEHHO. Baammuas pacrsopumpiz'ry
P ApyT B Apyre oueHs Mana. B pabore [5] meromamu mux ;
CTDyKTypRONY oa}xafmaa, H3MEPEHNS MUKPOTBEPAOCTH K Mempoconp(rmnpo-
S e 0oBaHA pacTBOpuMOCTE Pr B (Al) mnpm Temnepar, 620-

A , Xoropas cocrasuna 0,008; 0,004; <0,002 % (aT.)},’pcz:),((rmc'rl

7 3ax. 1534
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cTBeHHO. PactBopuMoctb Pr B (Al) mpu 3BTEKTHUECKOH Temmeparype
pasna 0,01 % (at.).

JIaHABE O KPHCTA/UTAYECKON CTPYKTYPE COCTMHEHMI, obpasyromuxcs
B cucreme Al—Pr, npuseneas B Tabu. 70.

Ta6nmua 70. Kpucraiiuueckas CTpykTypa coeMHEHHH cucrembl Al—Pr

Cumpon IIapaMeTpsl PEIIETKH, HM
Coepune- | IIporotun | ITupcona, HcTOUHMK
HHE np. fp. a b c
oAl Pry Al La, 0128, 0,4446 1,2949 1,0005 [1]
Immm 0,4411 1,296 1,002 3]
BAlL,Pry Al Ba o, 0,436 - 1,0010 [6]
14/ mmm 0,437 - 1,014 71
Al,Pr Ni,Sn hP8, 0,6511 — 0,4605 [8]
pbs/mme | 0,6504 - 0,4604 [91
ALPr Cu,Mg cF24, 0,7994 - - 88
3 0,8025 - - [10]
Fa3m | o 80126 - - it}
—0,80150
aAIPr AlEr oP16, 0,5697 1,177 0,5738 (3]
Pmma 0,5964 1,1777 0,5745 [12}
BAIPT AlCe oC16, 0,922 0,764 0,570 (1, 2]
Cmem 0,922 0,763 0,571 [13]
AlPr, Co,Si oP12, 0,6729 0,5248 0,9759 [141
Pnma
o AlPTy Ni,Sn hPS, 0,6991 - 0,5426 [1, 2]
P6,/mmc 0,702 — 0,547 [71
BAIPT, AuCu, cP4, 0,4962 - - 1
3 0,4973 — - [31
Pm3m 1 6.4950 - - i
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T.B. Jobamxuna

Al—Pt. ATIOMAHAA—TIJIATUHA

Ha puc. 106 npencraeiaeH o600meRHbI BADHART TAArPAMMEI COCTOS -
pms Al-Pt, npusenennsii B pabore [1]. B cucreme Al—Pt obpasyiorca
coemmmenms Aly, Pts, Aly Ptg, ALP1, AlPt,, AlPt, Al;Pts, APt u AlPts,
TIpu nocTpoenuu guarpammsl cocrosaus Al—Pt B pabore [1] cocras u
ycroBus obpasosanns coexunennit Aly Pts u Al Pty Opum npassTH
comiacHo paboraM [2, 3], COOTBETCTBEHHO. ¥ UACTOK JAArPAMMEI COCTOSI-
pug B obnactu 100—50 % (ar.) Pt msobpaxen ¢ yueroM gaHHBIX paGoT
{4—6], aBTOpPW KOTODPHIX ONpENENWIM CYmECTBOBAHAE B 3TOM obsacTu
KOHIICHTpAIMil BHICOKOTEMIICPAaTYPHOH (asm B u cocpubenns AlPt,,

Pt,% (no macce)
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mMeromero nomuMopdoe npeppamenue. HuskoremmepatypHas mopudu-
kauus AlPt, (HT) cymecrByer npu TEMNEparype HHXC ~1060 °C.
Coenunenne AlPt; Takxke HpETEPIEBAcT nonamopdHOE NpeBpameHue
AIPty = AlPt, (HT) npu 1290 °C. OnHAKO 1O KOJMHYECTBY €T0 NOJIUMO-
pbEHX MoaUGUKATANR UMEIOTCH PA3HOITIACHS. B pa6ote [7] coobmaercs
TonpKO 06 oxHON Momudukanua AlPt;. B pabore {8] MeTopaMu peHTre-
HOBCKOro, AutdepPEHIMAIBHOTO TEPMAYECKOTO H TUJIATOMETPUUECKOro
AHANK30B YCTAHOBJICHH TPH MOMMMOPQHEE MONM(DHUKAIMA COEMHCHNS

' / / / /
AlPt; — v/, vy, Y, u TeMmepaTyps mepexoma y <Yy H Y~ ¥z,
paBHmie, cootsercrsenno, 340 u 127 °C. CpenneremnepatypHas momudu-
Kanus AlPt, (y;) usoctpyxrypHa SizV. Ha puc. 106 st pesymbTaTsl
HOKA He HALUIM OTpaxerns. B Tabu. 71 npuBEneHE TeMIEpaTypsl obpa-

30BaHMs CcoeguHEHWI CHCTEMH Al—Pt M HOHBApHAHTHHIC PEAKIHH, B
KOTODHIX OHH NPHHUMAIOT YUacTHE.

Ta6aupa 71 . MOHOBADHAHTHBIE ¥ HOHBAPHAHTHLIE PEAKIUH B cucreme Al—Pt

Peakuus Conepxanue Pt B dasax, % (ar.) | Temnepatypa, °C
X = AlPt; + (PD) 79,5, 76,4; 85,7 1507
AlPt+ X = p° 50; 53,7, 51,5 1510
X = AlPt, + AlPt 44,7, 40; 50 1468
K + APty = Al,Ptg 62,3; 67,3 62,5 1465
AlgPts + APt = AIPt; 627, 61, 615 1430
X + APt = ALPt 31,8; 40; 33,3 1406
XK = B+ AlPts 557, 51.9; 66,5 1397
APty = APt (HT) + (PD° |77,7; 773 87 1280
B = AIPt+ ALPTS 542; 50, 61,5 1260
XK + ALPt = Al Pty 18,8, 32,6; 21,5 1127
AlPt, = AlPt, (HD)" - 6T, - 1060
3K + Al Pty = Al Pt 3,1, 27,5 19,2 806
XK = (Al) + AL, Ptg 04 O 19,2 657
X = AlPt; — 73,2, — 1556
X = AlPt - 50; — 1554
X = ALPt, - 40, - 1527
AIPt, = AIPt; (HT)® - 76,5 — 1290
'Peaxum YCTAHOBJIEHbI OPMEHTHPOBOYHO.
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PacrsopumocTs Pt B (Al) He obnapyxena [7]. OgHaxo HpH BBHICOKAX
CKOPOCTSIX KPHCTAJLIA3ANAM PACTBOPEMOCTh Pt MoxeT gocrurate ~2 %,
(ar.) [9]. Maxcumansaag pacrsopumocts Al B (Pt) mpu Temmepatype
1507 °C cocraenser 16,2 % (ar.). C NOHMXEHMEM TEMIIEPaTypH PacTBO-
pumocrb Al B (Pt) ymeHpmaercs u gocruraer ~10 % (ar.) mpm Temmepa-
Type 500 °C.

B 1abn. 72 npuBeneHH CBENCHHS O KPHCTA/UTHYECKOH CTPYKType
coenuHeHni cucteMsl Al—Pt. g

Ta6auua 72. Kpucrananmgeckas CTpykTypa CoelMHEHHH cHCTeMbl Al—Pt

Cumzon ITapameTps! pemeTky, HM
Coepune- | Ipororun | IMupcona, HcTounmuk
HME np. rp. a b ¢
AL.PL
Pts - - 1,932 - - 121
Al Ptg - 116, 1,2964 - 1,0684 [1, 3
14,a 1,297 - 1,066 [10}
1,2949 - 1,0659 [
ALPt™ CaF, cF12, 0,5992 - - 1]
Fm3 0,5920— - - [3]
AL 0,5910
ALPt, - hPS, 0,4208 - 0,5172 1]
P3m1 0,420 - 0,517 [1, 3}
0,422 - 0,517 [12]
AlPt FeSi cP8, 0,4864 - - [1]
P23
B CsCl cP2, 0,3125 - - [51
Pm3m
AlLPtg Ge,Rhy oP16, 0,541 1,070 0,395 [13]
Pbam
AlPty CLPb 0P12, 0,7898 0,5401 0,4055 [1, 4}
Pnma
AlPt, (HT)| GaPt, oP24, 1,630 0,392 0,544 [6]
Pmma
AlP, AuCuy cP4, 0,3876 - = [13]
Pm3m 0,3871 - - [14]
AlPty (HT) GaPt, tP16, 0,546 - 0,781 [4]
P4/ mbm
:{(ySqucxun CHMHIOHMS.
,.JlapameTpr1 pemeTky ykasaust APU KOHUEHTPAUMK 3233 %, (ar.) Pt [1].
Tlapamerp pemeTkn ykasaH npu temmepatypax 1510—1260 °C.
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T.B. Jobamxuna

Al—Pu. ATFOMUHUA—TLIY TOHUI

TmarpamMma cocrosamst Al—Pu, nocrpoennas B pabore [J] na ocHoBa-
HMM MMEBIINXCH AAHHHX Pa3AMUHBIX UCCICAOBAHMM, NOUTH MOJHOCTBIO
NOATBEpX/eHA B Gosee noammeit pabore [1]. ABrops paborsr [1] mcroms-
30BAJIM METOLB TEPMHUUECKOIO, PEHTICHOBCKOIO, BHICOKOTEMIIEPATY PHOTO
PEHTTEHOBCKOTO aHaM308. CIUIaBH NoMyyaiu MHAYKIUHOHHON 1 IyTOBOK
IUIaBKo#, ucroab3ys Al umcroroit 99,97 % (mo macce) u Pu uncroroi
99,9 % (mo macce). Ha puc. 107 npuBenena amarpamma COCTOSHHUS
Al—Pu no namasM pabor [1—3]. B cruiaBax cucTeMst 00paaylorcs naTh
MHTEPMETATMUCCKAX COCTHHECHMMA A14Pu, Al;Pu, AL Pu, AlPy, AlPu,. U3
YKa3aHHHIX COEMHEHHIA TOMBKO 0gHO Al,Pu I/IaBUTCs KOHIPYSHTHO IPA
tevmepatype 1540:50 °C. Coemunenus Al,Pu u Al;Pu nnassrcd MHKOH-
rpysHTHO npn Temmepatypax 925 m ~1400 °C, coorsercreenno. Cocnume-
uust AlPu m AlPu; o6pasyioTcs [0 NEPUTCKTOHIHHM PEAKIMIM NpH
temneparypax 590 u 560 °C, coorsercreenno. Coenmnenne AlPu mpu
temneparype 193 °C pacnapaerca Ha cMech ABYX (a3 Al,Pu u AlPu,.

Cocnnacane Alz;Pu mmeer Tpu nomuMopdEEIX mpespamenns  [2].
Bricoxoremneparypuas Mopudukanus Al;Pu (BT) cymecrsyer npu
remnepatype saime 1210 °C. Tlepsas cpenHereMneparypHas mopuduka-
uust Alz;Pu (CT1) umeer MeCTO B MHTEPBAJIC TEMIEPATYD 9151027 °C.
Bropad cpexaeremmeparypHas Mopudukanus Al;Pu (CT2) crabmibHa
npu remneparypax 1027—1210 °C. Haskoremnepatypras Mogudukaums
Al;Pu (HT) cymecTByeT Hpu TEMIEPAType HIXe 915 °C. Tlocaenuss U3
ITHX TEMOEPATyp NPAKTIHYECKH COBNAAET C TEMIEPaTypoil obpasoBanms
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coenuuenus Al,Pu. TIpm remmeparype 645 °C {2] npeamonaraercs
nommmopcgHoe npespamerue y coenumerns Al,Pu. Qopmysm coenaHEH
Al,Pu u Al,Pu B pabore [4] yToumeHE Kax A‘isPuo o5 1 Al,Pug ¢, uTO HE
BJMsieT HA o6mee MPeACTABNEHHE O IMATPAMME COCTOSHES.

TloMUMO yKa3aHHBIX NPEBPAINEHMI B CHUCTEME NpHM Temmeparype
652 °C u copepxaunun 1,57 %, (ar.) Pu xpuCTa/uiMsyercs IBTEKTHKA
(AD + Al,Pu (BT), a npu Temneparype 801 °C nporekaer KaTtaTeKTHYeC-
Kas peaxnus obpasoparms £Pu u3 X u coemuuennsa AL,Pu. Temneparypa
9BTexTHKH, paBHas 650 °C, ycranomnena B pabore [5] mpu MccaenoBaHMM
auarpammsl coctosaus Al—Pu B o6macra kornenrpamumit go 0,22 % (o
macce) Pu.

Pactsopumocte Pu B (A npm temmeparype 650 °C cocrasnser
0,006 % (ar.), npu Temnepatype 350 °C sra Bemumna <0,003 % (ar.).
Pacreopumocts Pu B (Al) nipu Temnepatype 600 °C onpenesiena paBHO#
0,03 % (ar.) [3]. Makcumansnas pacreopumocts Al B (6Pu) cocrasasier
14,5 % (ar.). C NOHMXEHHEM TEMIIEPATYPH DaCTBOPHMOCTb YMEHBIIAECT-
ca mo 13,6 % (ar.) Al npm Temmeparype 560 °C u o 11,3 % (ar.) Al
npu remneparype 350 °C [1]. [lannme no Bmmsmuio gobasox Al ma
Temmeparyps moauMopdHEX Tpespamernit Pu orpaxens Ha puc. 107.
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CeeneHus 0 KPHCTAUTHHECKOM CTPYKTYpPE COEMHEHMI, obpasyromuxcst
s cucreme Al—Pu, npmseneHs B Taba. 73.

Ta6auua 73. KpucTaiimueckad CTPYKTYpa COeTMHERni cucreMsl Al—Pu

CuMBOS TTapamerps! PEIIETKH, HM
Coepune- | Ipotorun | ITupcoHa, TIpumeua-
Hue np. rp. a b ¢ Hue
Al Pu AU 0l20, 0,442 0,626 1,366 [6]
Imma 0,4387 0,6262 1,3714 [8]
AlPu (BT) ALU 0,4396 0,6266 1,3708 | Ilpu koH-
LEHTPALHMK
19,4 %
{ar.) Pu
[71
Al,Pu ALU 0,4396 0,6266 1,3708 | Ilpu xoH-
(HT) LEHTPALMK
19,4 (at.)
Pu [7]
AlPu - - 0,7901 - - p = 45,81°
(HT) Rim TIpu KOH-
LEHTPALMH
24 % (ar.)
Pu [2—4]
AlLPu - - 0,7879 - - o = 45,94°
(CTD) R3m TIpu KOH-
UEHTPALMH
24 % (at.)
Pu {2—4]
Al;Pu AlPu — 0,6083 - 1,4410 TIpn xon-
(CT2) P6,/mmc EHTPALMK
24 % (at.)
Pu [2—4]
0,6084 - 1,4427 {81
Al Pu (BT)| AuCu, cP4, 0,4262 - - Tlpu KOH-
Pm3 ueHTpaLmu
m3m 24 9% (ar)
Pu [2—4]
AlLPu Cu,Mg cF24, 0,7831— - - [3, 8}
Fd3m —0,7848
APy - - 1,0769 - - (1]
1,076 - - 181
*k
AlPu 3 Pb,Sr tP4, 0,4499 - 0,4538 [1, 3]
P4/mmm | 0,4499 - 0,4536 [8}
:‘CJIO)KHaﬁ OLIK crpykTypa.
TerparoHaNbHas CHHIOHMY.
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CrpykTypa coepuuerus AlPuj u3 TETPArOHANbHOM MOXET MpeBpa-
WAThCS B IPAHENEHTPHPOBAHHYIO KyOHUECKYIO ¢ TAPaMETPOM PEIIETKH
a = 0,450 BEM nocse BRACPXKKYA NPH KOMHATHOM TEMIIEPATyPE B TEUECHAC
10 ner. O6paTHEI nepexon nporcxopuT npu Harpese shme 195 °C [1].
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T.B. [obamxuna
Al-Rb. ATIOMUHUA—PYBUINA

Imarpamma coctosiust Al—Rb me moctpoena. HmMerorcs TOBKO CBEAC-
wmust [X], uro Rb ecym ¥ B3amMoneicTByer ¢ Al B XHMIKOM COCTOSHMH, TO
OYCHb HE3HAYMTEIBHO, 4 B TBEPAOM cOCTOsHHH Rb HepactsopuM B (AD.

I.K. Anexceenxo

Al—Re. AJIOMUHU—PEHIN

ITmarpamma cocrosiuns Al—Re Brepsme mocTpoeHa B pabore [1] Ha
OCHOBAHHH PE3y/AbTaToB AuG(PEpeHNnaNpHOTO TEPMHYECKOrO, MHKpO-
CTPYKTYPHOTO, PEHTIEHOCTPYKTYPHOTO AHATM30B, OPCHEJICHUS TEMIICPa-
TYPH TTAB/ICHNS, H3MEPCHNUS TBEPROCTY W MMKPOTBEPIOCTE (a3. Uncrora
HCXORHHIX MaTepuanos 99,9 9% (mo macce).

B cHCTEME YCTAHOBJEHO CYyMIECTBOBAHME UETHIPEX COENAHCHMA:
AlRes, AlRe, Al,Re, Alj,Re. B nosmunx paborax [2—6] merogamu
PEHTTEHOCTPYKTYDHOTO aHan#3a B obnactu, Goratolt Al, yCTaHOBJIEHHL
eme mBa coemuenms AlRe u AlgRe. Ha puc. 108 npusenena muarpamva
cocrosEng Al—Re, mocrpoesHas mo AaHHbM pabotei [1] mpB KOHIEHTpa-
wa Re Gonee 20 % (ar.) m mo nammkM paborsl [2] B obractw, Gora-
Toit Al

Cocnuncnue Al,Re; obpasyercs 110 MEepPHTEKTMYECKON peakuun X +
+ (Re) = Al,Re; npn temnepatype 2000 °C.
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Coenunenne AlRe ofpasyercs HO NEPATEKTHUECKON peakmuu K +
+ Al,Re; = AlRe mpu Temneparype 1590 °C u conepxanma ~45—50 %,
(ar.) Re [2].

Coennnenne Al,Re ofpasyercs mo mepurexTHueckoi peakuuu XK +
+ AlRe = Al,Re npu Temneparype 1485 °C u conepxanun 33,3 %, (ar.)
[77,5 % (mo macce)] Re.

Coenunnenue Al;,Re o6pasyercs o IepuTEKTOMAHOM peakuma (Al) +
+ AlL,Re = Al,,Re npu remnepaType, 6amskoit k 600 °C, u conepxanms
7,7 % (ar.) [36,7 % (mo macce)] Re.

B paGore [7] merasbHO MCCIEAOBAHBI METONOM DPEHTTEHOCTPYKTYPHOMO
aHaim3a cIUiaBl ¢ copepxanuem ot 20 zo 80 % (ar.) Re nocsie oTxura
npa 1000 °C 300 u, mpu 1100 °C 30 u, npu 1500 °C 30 u. B cucreme
YCTGHOBJIEHO HAMUME ueThipex coeqmmenmit: AlRe,, AlRe, Al;Re, AlRe.
PestoMupyst COOCTBEHHBIE IKCHEPUMEHTATBHBIE JAHHBIE ¥ COMOCTABIISAS UX
C IpeAECTBYIOMAMH JIMTePATyPHEIMHA, aBrop paborst [7] mpemnaraer
COOCTBEHHBI BAPHAHT AMATPAMMH C HAJWYAEM IIECTH COCHHHEHHM.
Kpome mosyueHHBX YeTHpPEX COEMMHEHUH B HCCIEAOBAHHOM HHTEPBAJIE
KOHIEHTpanyii, aBTop paGote! [7] cudraer HamGoNCE BEPOSTHBIM CYINEC-
TBOBAHME B CuCTeMe ABYX GoraTeix Al coemubenmit — Alj,Re u AlgRe.
THIl [UAarpaMMBI COCTOSHHSI, XapaKTep oOpasoBaHMs COEAMHEHMH, 3HAue-
HUS TEMIEPATyp MEPATEKTUUECKHX Peakiil ux oOpasoBaHMS COOTBET-
CTBYIOT JaHHKM pabotw [1].
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PactsoprMocTs Re B (Al) cocramaser 1,75 % (mo macce) [0,26 %
(ar.)] npu temneparype 600 °C u ymensmaercs 10 1,25 % (mo macce)
0,2 % (ar.)] npz temmeparype 500 °C. Pacrsopumocth Al 8 (Re) Mana
— 0,4 % (mo macce) [2,8 % (ar.)] npm temmeparype 1900 °C m ymenb-
maeTcs ¢ MOHMXeHAneM Temmeparyps [1].

Kpucraymyeckas CTPYKTYpa COEOVHEHAN CHCTEMBE Al-Re mpuseneHa
B Tabn. 74.

TabGauua 7 4. KPACTAIMYECKAd CTPYKTYpa COCAMHEHMM cHcTeMbl Al—Re

CumBon TlapameTpbl PEIIETKH, HM
Coemuue- | ITporotun | IMnpcona, UcTouHMK
HMe np. rp. a b ¢
Al Re; aMn cI58, 0,958 - — [1]
143m
AlRe CsCl1 cP2, 0,288 - - [8]
Pm3m
AlRe’ - - 0,91 (3) 1,38 0,51 (6) [2]
AlRe AlgMn 0C28, 0,659 0,761 0,902 [3]
Cmem
Al,Re Al, W cI26, 0,7528 - - [1, 91
Im3
“Tpukimunas cuHronums; a = 95,5°, p = 94°, y= 103,5°.

Ins coemuuenns AlRe B pabore [7] ompeneneHa TeTparoHajbHAsS
Ccrpykrypa ¢ mapamerpamu pemerku a = 0,30785 am, ¢ = 0,59515 um. B
pabore [7] mpuBenEeHH TaKXxe CBEACHHS /S ABYX coenunenmit AlRe, u
AlRe, KoTOpHE He HAIUIM OTPAXEHHs HA TIPUBENEHHON AHArpaMMe
cocrosirus (cm. prc. 108). Coenunenue AlRe, AMeeT TeTparoHanbHy:O
crpykTypy THna MoSi, ¢ mapameTpamMy pEmETKH a = 0,29802 1M, ¢ =
=0,97596 um. Coenunenne AlzRe H30THIIHO COCTUHEHMIO Al;Te.
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Al—Rh. AJTIOMAHUIA—POIMI

Juarpamma cocrosaas AlI-Rh He mocrpoena. B cucreme o6HapyxeHo
CYIIECTBOBAHHME TPEX MpOMexyTounHbx as: AlRh, AlsRh,, AlgRh, [3,
I1I]. O6aacTs roMoreHHocTH Ha OCHOBe coemunenus AIRh Haxoaurcs B
MHTEPBATE KOHUEHTPanmit 45,2 u 52,2 %, (at.) Rh. Coenunenne AlsRh,
UMEET reKcaronanbuylo pemetky tana AlsCo, (cmmson Ilnpcona AP28;
ap. 1p. P6;/mmc), a = 0,7889 um, ¢ = 0,7853 um. [lapamerp pemerku

a coemunerus AIRh — tunm CsCl (cumson IMupcona cP2; np. tp. Pm3m)
uamensercs or 0,2968 (co cropons Al) no 0,2980 M (npw copepXanumn
50 % (ar.) AD. Coenmuenne AlgRh, msomopbHO coenuHeHHIO AlyCo,
(cumBost TTupcona mP22; np. rp. P’Zl/zc), a = 0,6352 uM, b = 0,6428 um,
¢ =0,8721 uMm, B = 94°81’. IMEIOTCS CBEACHHS O HANWUKK COSTUHEHHS
AlRh,, cymecrsyiomero npu Temneparypax muxe 550 °C, a Takxe o
coepunenmsix Al;, Rhn AlzgﬁRh [1]. B cucteMe HabaOMAIOTCS IBTEKTH-
YECKHME B3AMMOZCUCTBHS CO CTOPOHBI MCXORHBIX KOMIIOHEHTOB MpH 25 u
99,3 % <(ar.) Al Temmeparypa 3BTEKTHKH CO CTOopoHH Al pasna
657,5 °C.
Jlureparypa
1. MerauoBeflende IatMHOBbix Mmetayuios/ Casuukuit E.M., Iloaskosa B.II.,
Topuna H.B. u ap. M.: Merauryprus, 1975. 423 c.
A.JI. Tamapxuna, T.I1. Jloboda

Al—Ru. AJTIOMUHUA—PYTEHUN

B smrepatype cymecTByer ABa BapMaHTa AMArPaMMBl COCTOSHHS
cucremsr Al-Ru [III, 1]. CoracHo BapuaHTy DMAIDAMMBL, [PUBENEHHOMY
B cnpasouruke [III], B cacreme obpa3yercst WIeCTh MHTEPMETALTAYECCKHX
coemmuenni AlRu, A13Ru2, ALRu, AISRu, Al,Ru u Al ,Ru, nsa u3
xoropux AlRu u AlRu obpasyiorcs u3 paciuiasa mpd TEMIEpATypax
2100 u 1360 °C, cooTBeTCTBEHHO.

CaeneHns 0 KPUCTA/UIMYECKOH CTPYKTYpPe CoemuHeHMH cucTems Al—Ru
o gasHmM pabor [1, 2] npusenenn B Tabn. 75.

TaGauua 75. Kpucranadueckas CTPyKTypa COeAMHeHMiA cucreMnl Al—Ru
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Cumson TlapaMeTps! PelIETKH, HM
Cdemmuenne | ITporotun TMupcona, 3 z
p. rp. a
Al;Ru Ni, Tt hP16, 0,481 - 0,784
P6,/mmc
. Al ;Fe, mC102, 1,586 0,8188 1,274
AlRo, A c2m
AlgRu AlMn 0C28, 0,7489 0,6556 0,8961
Cmcm
Al,Ru Al ,W cI26, 0,812 - —
Im3
B =107,8°

Cumeon Tlapamerps! pelnerku, HM

Coenuuenue | IMporotmn IInpcona,
np. rp. a b ¢

AlRu CsCl cP2, 0,303 — -
Pm3m
Al;Ru, Al;Ni, hPS, 0,405—0,407 - 0,494—0,573
P3ml
ALRu CaC, 16, 0,440—0,446 - 0,638—0,656
14/mmm

B pa6ore [I[I] ykasniBaercs, 4TO MHPOMEXYTOUHOE COCAMHCHUE
Aly;Ru,, BO3MOXHO, COOTBCTCTBYET COSMHEHHIO Al;Ru.

oJiee MO3RHEE HCCIENOBAHAE, BHIIOJHEHHOE METORaMHA MHEKPOCTPYK-

TYpPHOTO, PEHTTeHO(A30BOI0, BHCOKOTEMIIEPATYPHOIO TEPMAYECKOrO

AL, Yo (70 macce)
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4HATM30B BHECIO HEKOTODHIC W3MEHEHHS B XapakTep B3amMopewicTsms Al
¢ Ru (prc. 109) [1]. ITonTBepXmeHo CymeCTBOBAHME YETHPEX COSXMHE-
Hmil: AIRu, Al,Ru, Al 3Ruy i AlgRu. Coequnenne AlLLRu o6pasyercs mo
neputekTHueckoit peakuun: XK + AIRu = AlL,Ru mpm remmeparype
>1800 °C. Coenmuenns AlRu u Al,;Ru, oSpasyiorcst B3 pacriasa mpu
Temrepatypax ~2100 u 1500424 °C, coorsercrsenHo. Coeausenve AlgRu
obpasyercs mpa temmeparype 790 °C mo peakumm (Al) + AljRu, =
= AlRu. Ilpu Temmepatype 1392:20 °C KpHCTajIMayercs 9BTEKTHKA
AlLRu + Al ;Ru,.

Hu onpuM 43 npuMEHeHHHX METOROB aHA/M3A HE YAAIOCH YCTAHOBATH
Hamupe coepuHenui Alj,Ru m Al;Ru, [1].

Jlmreparypa
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73. N 4. S. 201-206.

JLJI. Tamapxuna, T.II. To6oda
Al-S. ATIOMUHHA—-CEPA

Huarpamma cocrosivus Al—S paccmorpena B pabotax [X, 3]. Ha
puc. 110 mpeacrasnena quarpaMma COCTOSHES MO AAaHHHM pabors [1],
TOCTPOEHHAA Ha OCHOBE 00OOIIEHMS JIMTEPATYPHHIX AAHHEIX /st obiacTu
koHuenTpanuid 0—60 % (ar.) S m oOmux 3aKOHOMEPHOCTEiA CTPOEHHS
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rpamm coctosEus Me—S B vHTepBane KonueHTpanuit 60—100 % (ar.)

S. Coemvmenne AlS obpasyercs mo cumrekraueckoi peakmmv X, + XK, -
= AlS mpu Temmeparype 1060 °C m pacnapaercs o KaTaTEKTHYECKOH
AIS = X, + yAl,S; npn temmeparype 1010 C. z\donmekmec-

Koe pasHoBecme HaGmonaercs mpu temmeparype ~970 °C. B cucreme
CyIIECTBYIOT B SBTEKTHUCCKMX DABHOBECHS HPH TEMNEPAaType 660 °C
(K, = (AD) + aAl,S3) n npu Temmeparype 115 °C (K3 = aAl,S; + BS).
Coenmrenne Al,S; HAXOTUTCS B BYX A/UIOTPOIMYECKUX dopmax: aAl,S,
crabmnpHo BIUIOTh RO Temmeparypu 1000 °C m vAl,S; C'l‘aﬁm[b}l(i B
unTepsane temneparyp ot 1000°C o TemmepaTypH ILIaBICHAS 1100 °C.
Coenvnenne «Al,S; HMEET TeKCarOHATBHYIO CTPYKTYPY (cuMBOI
IMupcona AP30), a = 8,6423 M, ¢ = 1,783 mm. Coepunenne yAl,S3
obnanaer pomMGoInpHUECKOil cTpyKTypol Tina «.Al,0; (camson ITupcona

RR10, np. Tp. R3¢), a = 0,686 uM 1 o = 56°16'.

JImTeparypa
1. Sharma R.C., Chang Y.A.//Bull. Alloy Phase Diagrams.1987. V.8. N 2.P.128—131.
TI'.K. Anexceenxo

Al—Sb. AIIOMUHUN—CYPBbMA

JmarpaMMa COCTOSIHMS, TIDMBEICHHAS B pabore [X], xapakTepHayeTcst
Ha/DMuveM coenmuenus AlSb, koTopoe IIABATCS KOHIPYSHTHO MM TEMIIC-
parype ~1065 °C u yuacTBYET B ABYX HOHBADHAHTHEIX IBTCKTHCCKHX
npespameHusx npu temmepatype 657 °C u comepxamma 0,25 % (at.)

$6,% (no macce)
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[1,1 % (mo macce)] Sb u npm remneparype 630,5 °C u conepxanuu
~100 % (at.) Sb. CormacHo paGore [1] xpucrasmsanms 3BTEKTHKH
AlSb + (Sb) mporekaer npm copepxaHmu Sb B cmiase 95,6 9 (at.).
JanpHeinme ACCAENOBAHUS OBUTH CBSI3AHE, B OCHOBHOM, C M3yUYEHHEM
cBoticTs (pasml AlSb, TemmepaTypa miaBneHus KOTOPOi OBUIa ompeneaeHa
pasmoit 1069 °C [2], 1057 °C [3], 1052 °C [4]. B o63opHoit pabore [5],
YUMTHIBAIOMEHA BCE MMEIOMMECS SKCIEPHMEHTAILHBE JAHHEIE, IPUBEICHA
o6obmenHas auarpamMma cocrosaus Al—Sb (puc. 111). Jlns coenunenns
AISb srifpana Temmeparypa mwiasiemus 1058 °C. DprexTukyM KpucTamm-
ayrorcst npe Temnepatype 657 °C u copepxanuu 0,4 9% (at.) Sb u mpu
remneparype 627 °C u conepxanun 98,5 % (ar.) Sb.

Pacteopumocts Sb B (Al) B muTepBame Temmepatyp 200—645 °C
cocrasasier meHee 0,002 9% (ar.).

Coenuaenne AlSb aMeeT KyOGHUECKYIO CTPYKTYpY Tvna ZnS (cuMBOJ

ITupcona cF8; mp. rp. F43m) ¢ mapamerpom a = 0,61361 um [6], a =
=0,61355 um [7]. Ipu nasnenwn 12—12,5 I'Tla kyGuueckas CTpyKTypa
TpaHcOpMEpPYETCS B TeTparoHansHyo tuna BZn [8] c¢ mapamerpamm
pemetku a = 0,5375 M, ¢ = 0,2892 um [9].
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T.B. Jobamxuna
Al-Sc. ATIOMUHUA--CKAHIUA

JIlmarpamma cocrosiHas Al—Sc Bo Bceit o6acTi KOHIEHTpauui Brep-
BHE Gbuta mocrpoena B pabore [1] mo pesyspratam audxbepeHupansHOro
TEPMAYECKOr0, MEKPOCTPYKTYPHOIO, PCHTFEHOBCKOIO aHAJIA30B, a TAKXKE
H3MEPEHHS MHKDOTBEPAOCTH ¥ JJIEKTPOCONPOTHMBICHHS. B Kauecrse
HCXOMHHX MaTEpHasioB ucmoabsosany Al umcroroit 99,99 % (mo macce)
u Sc uucroroi 99,5 % (mo macce). B pesynpTaTe MCCIEROBAHMS YCTAHOB-
JIEHO CymeCTBOBaHME 4eThipex coeamueHmii Al;Sc, Al,Sc, AlSc, AlSc,,
KOTODHIE MMEIOT y3KHe MHTepBais roMorenHocru. CoenuHenus Al,Sc u
AlSc, nuassTCs MHKOrpySHTHO mpu Temmepatypax 1320 m 1195 °C,
COOTBETCTBEHHO, a coeqmuenus Al,Sc u AlSc miaBsTCS KORTPYIHTHO NPH

\
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&ymepa’rypax 1420 u 1300 °C, coorsercreerHo. B crcreme peamasyrorcs
7B OBTEKTHYECKHX npespamenus X = AlSc, + («Sc) npu remneparype
945§ °C n conepxanuu 87 9, (ar.) Sc m X = Al,Sc + AlSc npu Temme-
patype 1150 °C n comepxammn ~43 % (ar.) Sc. B obmacts, Gora-
Toil Al, BmeeT MecTO aBTEKTHUECKOE B3aumopeiicTere K = (Al) + Al;Sc
npu Temmeparype 655 °C m comepxanmu 0,36 % (ar.) Sc [2], a me
MEPATEKTHYECKOE Ipy Temmeparype 665 °C, xak ycraHossieHo B pabore
[1]1. Peayabrate paGors [2] 6biiM HOATBEPXAEHH B HCCACKOBAHHAX

[3-5]
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2C YBEIHUCHHAEM CKODOCTH OXJIAXACHHUS CIUIaBOB Ha OcHoBe Al mo
10* C/c Temmeparypa SBTEKTHUECKOTO B3AMMOXEHCTBHS CHUXAETCH MO
CPaBHEHHUIO C PAaBHOBECHOH m cocraBnser ~651 °C, a xonmenTpanus Sc
B 9BTEKTHKE yBennumBaercs go 0,48 9, (at.) [0,8 % (mo macce)] [6].

Pacrsopumocts Sc B (Al) npusenesa mmxe:

655 640 600 500
0,24 0,21 0,13 0,186 0,09 0,134 0,03 0,045
[21 3] (21 (3 (21 3 (21 131

3Hauenne mpenenbHON pacreopmMocTH Sc B (Al), paccumramHoe ¢
MOMOIPI0 YPABHEHMs, ONHCHBAIOMErO KPUBYIO pacrsopumoctd [7],
cocrasmwio 0,15 % (at.), a ans Temmeparyp 640, 620, 580 u 560 °C —
0,13; 0,11; 0,07; 0,06 % (ar.) Sc, COOTBETCTBEHHO, WUTO TAKXKE comiacy-
ercst ¢ pasHbiME pabor [2, 3]. TIps BhICOKMX CKOPOCTSX KPHCTA/LTM3ALYAA

Temneparypa, °C
Pacrsopumocts Sc, % (at.) .
Hcrounnk
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pacteopumocts Sc B (Al) mMoxer mocturate 3,28 % (ar.) Sc [8]. Pactso-
pumocts Al 8 (Sc) cocrasaser ~4 % (ar.) [1].

Ha puc. 112 npencrasnena muarpamma coctostausi Al—Sc, nocrpoernas
B pabore [9] mo mamueM pabor [1, 2].

Ceenenys O KPUCTA/UIMUECKOM CTPYKTYpPE COSAVHEHMM, 00pasyrommxcs
B cucteme Al—Sc, npuseneHH B Taba. 76.

Ta6anuvua 76. Kpucraumueckas CTPYKTYpa COEAMHEHMI CACTEMBbI Al—Sc

Cumeon TlapaMeTpbl peIIeTKH, HM
Coepaune- | Tporotun | [Iupcona, TIp
HUe np. rp. a b ¢ HHe
Al;Sc AuCuy cP4, 0,4105 - - [4, 11]
3 0,410 - - 110]
Pm3m 4o 4101 - - [12]
0,4103 (1) - - [13]
Al,Sc Cu,Mg cF24, 0,758 - - [10]
Fd3m 0,759 - - i
AlSc” BCr oC8, 0,50299 0,98945 0,31263 [12}
Cmcem
AlSc, InNi, hP6, 0,4888 - 0,6166 (15}
P6,/mmc | 0,4885 - 0,6173™ [15]
*B pa6ote [14] mns AlSc onpepenena crpykrypa tvma CsCl.
"*3nauenns ykasaHbi Js cocTaBa AlSc, 5.
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Al—Se. ATIOMUHWYi—CEJIEH

Ha puc. 113 npeacrasiena guarpamma cocrosaus Al—Se, moctpoeHHas
B pabore [1] mo naHHEM cmpaBouHMKa [X], mpm 3TOM TemmepaTypsl
YECTHIX KOMITOHEHTOB IPUBEACHH COMJIACHO CYMIECTBYIOMUM CTaHAAPTaM
¥ B COOTBETCTBAY C ITHM CKOPPEKTHPOBAHH TEMIEPATYPbl HOHBAPHAH-
THHX paBHOBecud. CHcTeMa XxapakTepusyercs 00pa30BaHHEM OZHOTO
KOHTPYJHTHO IUIaBSMErocs coemuHeHms AlySes. Co cropoun Al u Se B
CHCTEME HMEIOT MECTO HOHBADMAaHTHHEC MPCBPAICHUS, TCMICPaTYPH

Se,% (no Macce)
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Puc. 113. Al—Se

KOTOPHIX [PAKTHUECKH COBIAAAIOT C TEMIIEPATYPAMHU IUIABICHAS YHCTHIX
KOMIIOHEHTOB. B pabore [2] coo6maeTcs, uTo COenMHEHHE AIZSe3 HMEET
nse nosmmMopdubie MomuduKanmy, CTaGwibHas Op¥d KOMHATHOK TEMIIEpa-
Type mMopuduKauus UMEET FeKCaroHa bHYI0 CTPYKTYpY Tuna ZnS (cam-
sos ITupcona hP4, mp. rp. P63/mc) ¢ napamerpamn a = 0,389 umM, ¢ =
= 0,630 Bm [2]. Onnako B masibHeimem crpykrypa Al,Se; ompenenena
Kak pombooppuueckas (cumson ITupcona mC20, np. rp. Cc) ¢ mapamer-
pamu a = 1,1680 um, b = 0,6733 oM, ¢ = 0,7239 aMm, B = 121,12° {1, 3].
JIureparypa
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Al-Si. AJIIOMUHUI—XPEMHU

Hnarpamme cocrosams Al—Si nocBsmeHo GoJIBIIOE UHCIO UCCACKOBA-
HEH, 06cTOATEAbHE 0630p KOTOpHX cAeaaH B paGote [1]. Ora cucrema
OTHOCHTCS K MPOCTOMY 3BTEKTHUECKOMY THOY C HEGONBIION PacTBOPH-
MOCTBIO KOMIIOHEHTOB APYT B APYTE B TBEPROM cOCTOSHYM. MHorouncrneH-
HBIE PE3YJIBTATH Pa3JIMUHEX HCCAENOBAHUN XOPOIIO COTIACYIOTCS MEXAY
coboit. IIpencrasnenHas Ha puc. 114 guarpamma COCTOSHMS SBASCTCS
obobmenneM pesysabratos psma pabor. Ha scraskax (cm. puc. 114)

5i, % (no Macce) R
0 1020 30 40 5060 7080 90 faf

t,C T T T T T T T T
114°
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17 y. i
5771 X
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900" e (si)
! .1"7’(:/") 7 W)‘ﬁ'l 7
i\ % (am,
700| 5 yna 99599 S
2 577° 5i, % (am.)
a
soal %2
(L) (5i) =]
J00
a 10 720 30 40 50 &0 70 80 97 100
Al §i, % (am.) 5i
Puc. 114, Al-Si

NOKa3aHa PacTBOPMMOCTh KOMIIOHEHTOB B TBEPAOM COCTOSIHMHM HA OCHOBE
Al u Ha oceoBe Si. MakcmmanbHas pacrBopumoctb Si B TBeproM (AD
cocrasasier 1,5+0,1 % (ar.) mpm 3sTekTHucckoi Temmepatype 577 °C.
Pacrsopamoctb Al B (Si) HOCHT peTpOrpagHE¥ XapakTep, MaKCHMaabHOE
ee sHauenme pasHo 0,016+0,003 % (ar.) mpum Temmepatype 1190 °C.
DBTEKTHYECKAs TOUKA PaCmojoXeHa npu copepXanmn 12,2:0,1 9 (at.)
Si. D10 3HaueHMe HECKOIBKO Gonbmre, uem mpoBogmmoe B pabore [X], —
11,3 % (at.) Si.
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Al—Sm. ATFOMUHWA—CAMAPUI

Huarpamma cocrosHust cucteMut Al—Sm uccenosana vactauso [1—4].
PeayabTaThl MCCIEROBAHUS CIIABOB, Gorateix Al, mpuBenenusie 8 paorax
[1—3], Xopomo COrnacyTcs Mexny coboi. B uayueHHoO#H 061acTH KOH-
‘meHTpammit o6pasytorcs coemuuerms Al,Sm, Al;Sm, Al,Sm. Coemunenus
AlSm u Al,Sm nnaBsTCS KOHrpySHTHO HpPA 1450 u 1500 °C, coorser-
CTBEHHO [2] Coenunenue Al;Sm o6pa3zyercs no HEPATEKTOMIHON peak-
M pa temmeparype 1105 ° é [1] wm 1134 °C [2]. Ilpu uccrenosasmm
(a30BEIX PABHOBECHH B CILUTABax, OOrarmx Sm, yCTAHOBJEHO CYINECTBOBA-
Bue coefunenmit AISm u AlSm, [4]. Temnepatypa u xapakTep oGpasoBa-
Hust coenuHcHu# AlSm u AlSm, He ompenencHH.

Sm1, Yo (ma macce)
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Puc. 115. Al-Sm

Ha puc. 115 npusenena obobmensas quarpamma cocTosiuast Al—Sm,
IIPH [OCTPOEHMH KOTOPOM HCHOJB30OBAHH HE TOJBKO [AHHBIE YKA3aHHBIX
BHme paboT, HO W OpPHHSTH BO BHWMAHHE OOIME 3aKOHOMEPHOCTH
B3ammopeiicteus Al ¢ P3M [5]. B uactHOCTH, dOpMysna coemmHEeHHS
Al4Sm sameHeHa Ha Gosee BeposSTHYIO Ana 3roro cayuas Alj,Sm,, kpome
TOTO0, HECKOJBKO CKOPPEKTHPOBAHH TeMIIEPATYPH IEPHTECKTOMTHOR
peakuun o6pasosanus coemMHCHAS Al;Sm 1 KATATEKTHYECKOH peaKuuy
paciana Aly,Smj na cmecs X + Al;Sm [5].

CBefeHdst O KPHCT/UTHUECKOM CTPYKTYPE COCRMHEHMil CHCTEMH
Al—Sm npusenens B Taba. 77.
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Ta6auua 77. KpHcTaIMyeckas CTPYKTYPa COeJHHEHHM CHCTeMb! Al-Sm

Cumeon Tlapamerps! peleTku, HM
Coemune- { Ilpororun | ITupcona, HcTOuHMK
HHE 1p. Ip. a b c
Al;,Sm, AlBa tI10, 0,428 - 0,990 f2]
14/ mmm 0,4287 - 0,9905 6]
ALSm Ni;Sn hP8, 0,6380 - 0,4597 [6, 71
P6,/mme |0,6383 (2) - 0,4598 (1) [8]
Al,Sm Cu,Mg cF24, 0,7945 - - [1]
3 0,79258 - - 191
Fa3m | G 7040 - - [10]
AlSm AlEr oP16, 0,5899 1,1622 0,5678 [5, 11]
Pmma
AlSm, Co,Si oP12, 0,6654 0,5193 0,9631 [12]
Pnma

B criaBax, OXJIAXIEHHBIX CO CKOPOCTBIO 10° K/ ¢, HOEHTAPUIMPOBAHEL
crabunpnas asa Al;Sm u meracrabwibHas dasa Al,Sm [13].
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T.B. Jobamxura

Al—Sn. AJJIOMUHHI—0JIOBO

JmarpamMma cocrostHust Al—Sn mccnenoeasa B pane pa6or [X], 0630p
KOTOPBIX, JOTIOIHEHHEIA HOBHIMA AaHHBIMA [1, 2], mo3soman IpeacTaBMTL
Hambosee gocrosepHui ee BapuaHT [3] (puc. 116). Hmarpamma cocrosi-
Hust Al—Sn sBAsieTCs AMATPAMMOM IBTEKTHUECKOTO TUMA. OBTEKTHKA
Kpucra/umaayercss npu temmeparype 228,3 °C m copepxammm 97,8 %

Al—Sn 215

$n,% (ne macce)
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Puc. 116. Al-Sn

(ar.) Sn. Asropamm pabotw [3] mpoBeaed pacuer KpHMBOi JIMKBHyca
cucremu Al—Sn. ITpu aToM aBTops paoThi [3] mpeamonaraoT CymecTso-
BaHME HEKOTOpoi pacreopmmoctd Al B (BSn). B paGore [4] Temmeparypa
9BTEKTHKY npuHsTa pasHou 228 °C.

Pacreopumocth Sn B (Al) HezHauwTe/JPHA W MMECT PETPOrpagHBIA
xapaktep. MaKCEMyM pacTBOPAMOCTH YCTAHOBJEH INpPH TEMIIEpaType
500 °C u cocrasnser 0,011-0,014 9% (ar.) [0,05—0,06 % (mo macce)]
Sn {X]. [To gpyruM faHHBM MAKCHMANbHAs PAcTBOPEMOCTh Sn B (Al)
cocrasnser 0,02 % (ar.) u coorsercrByer Temmeparype Ha 20—30 °C
HEXe TemneparypH mwiasienus Al [9]. B pabore [2] pacreopumocTs Sn
B (Al) mccnemoBaHa BeChbMa MOAPOOHO C HCHOJB3OBAHHEM Pa3JIHUHBIX
METONOB ¥ MONTBEPXACH DETPOTPAHBI XapaKTEp PacTBOPHMOCTH, MAKCH-
ManbHoe 3HaueHme kotopodt ~0,027 % (ar.) Sn mabmopaercs mpu Temie-
parype ~625 °C. Ilpu temmeparype 450 °C oHa yMmeHsmaercs X0
~0,007 9% (at.) Sn.

B 6HICTpOOXNAXIEHHARX CIUIaBax Ha OcHose Al pacTBopuMmocTs Sn
Moxer moctarath 0,26 % (ar.) [5]. B pabore [6] ykasmBaercs Ha
CymecTBOBaHHE MeTacTabuibHOM (hasH y B obnacTa conepxanus ~50 %
(ar.) Sn, KOTOpast MMeeT reKCaroHaJIbHYIO CTPYKTYpy C HapameTpaMm
pemerku a = 0,3181 um, ¢ = 0,2980 =M.
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Al—Sr. AJIIOMUHUA—CTPOHIIUIA

Ha puc. 117 npuseneHa nuarpamma coctosHus Al—Sr, nocTpoeHHas
B pabore [1] mo mamamM wccnenosanmit [2—4] (8 o6nacty, Goraroit Al).
B cucreme ofpasytorcs coemuBenus Al Sr, Al,Srg, AlLSr. Cymecrsosanne
COCOMHCHU S AIZSr3 [2, 5] noprBepXaeHO He GbUIO. VICTHHHEIN Crexuo-
METPHYECKHH COCTAB COENMHEHHS B OONACTH 5KBHATOMHOTO COCTaBa
Al.Srg [6] wma AlSr [X, 4] TOUHO HE YCTAHOBJIEH, XOTS aBTOPH PaGOTH
[1] OTAAIOT HpeanouTeHue AaHHHM paborn [6]. Coenmnenme Al Sr
IUIABATCSE KOHIPYSHTHO mpu Temmeparype 1040 °C, a coemmuerus Al,Sr
1 Al;Crg 06pasyiorcs O NEPUTEKTHUECKAM PEAKLUMAM IPH TEMIIEPATYPAX
936 u 666 °C, cooTseTcTBEeHHO. B CcHCTEME MMEIOT MECTO JBA IBTEKTHYEC-
xux npespamenns: K = (Al) + Al,Sr npa Temneparype 654 °C n conep-
xamm ~1,0 % (ar.) Sru XK = (Bér) + Al,Srg mpr  remmeparype 590 °C

Jr, % (no macce)
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u copepxanuu 81,75 % (ar.) Sr. Ilo nansBIM paborm [S] 3BTEKTHKA
(Al) + ALSr xpucTanM3yeTcs NpU TEMIIEPATYPE 635 °C u copepxaHuu
Sr 3,2 % (ar.). B paGore [7] TemmepaTypa 3BTEKTHKM ONpEAECICHA
pasroit 639 °C npu KoHuentpamm 4,3 % (ar.) Sr. Corsacso pabore [2]
sprexraka (Al) + Al Sr BupoxneHsas. Konnenrpanus Sr B DBTEKTHKE,
pasnast 1 % (ar.), ompenenena B_pabore {11 myreM pacuera rpaHmn
dasoesx obmacreii mexay XK m XK +(Al). IloayuenHoe sHaueHme HE
MpPOTMBOPEUAT DKCTICPAMEHTANbHEM JaHHmM pabor [3, 4], B KOTOpHIX
CORepKaHMe ST B IBTEKTHKE ompeRe/icHo pasHuM 0,85 %, (ar) u 0,75 %
(aT.), COOTBETCTBEHHO, @ AaXe MPEANOUYTHTEIBHEE HX.

PacteopumMocTh St B (Al) OueHb HE3HAUATE/IbHAS U COCTABISCT ~7,T%
x10~% % (ar.) mpm Temmepatype 600 °C [1]. PacrsopmMocts Al B (BSr)
g (aSr) Takxe, mo-suaMMoMy, masa [1]. JJaHHBE, NOTYYEHHBIE B pabore
[5] mo pacreopumoct® St B (Al) m Al B (BSr), SB/SIOTCS 33BRIICHHEIMU.

Caenenyst 0 KPUCTA/UTMYECKOH CTPYKTYDE CoepuHenmil cucremnr Al—Sr
npuseneHs B Taba. 78.

Ta6bnauuma 78 . Kpucraumueckas CTPYKTYPa COETMHEHMI CHCTEMBI Al-Sr
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Puc. 117. Al-Sr

Cumson IlapameTps! pelIeTku, HM
Coemuue- | ITpotoTtun | TIupcowa, UCTOUHMK
Hue np. rp. a b ¢
Al,Sr Al Ba 10, 0,4463 - 1,1203 2]
14/ mmm 0,4461 - 1,1201 [51
ALSr CeCu, ol12, 0,4793 0,7922 0,7937 [2]
Imma 0,4793 0,7922 0,7940 {51
Al,Srg Al,Srg cP60, 1,2753 - - [6]
P23

B pabore [8] coobmaercs o coemmuerma Al;Srs (mp. rp. R3m),
KoTopoe HE YKaszaHo Ha puc. 117, Tak Kak HEH3BECTHH YCJIOBHS Cro
o6pa3oBaHns ¥ CTAOWIBHOCTD TIPX PasIYHBIX TEMIEPATypax.

Cornacao pabore [9] mpr nasnenuu ceume 6,0 I'Tla i Temmeparype
1050 °C obpasyercs HoBasi mopudukaums ¢ass AlySr co cTpyKTypo#

tana Cu,Mg (cumson [Tupcona cF24, mp. rp. Fd3m).
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T.B. Jlobamxuna

Al—Ta. ATFOMUHU—-TAHTAJI

Iuarpamma coctosinusi Al—Ta paccmoTpeHa B paborax [1—3]. Ha
puc. 118 npencraBsicHa AMarpaMMa COCTOSHES IO JaHHHIM pabots [3].

B cninaBax cHCTEMH 06pa3yroOTCs TpU HHTEPMETAUIMUYECKAX COEUHE-
Hus: Al;Ta naasuTcs ¢ OTKPHTHIM MAaKCHMyMOM IPH TEMIEpaType
1627 °C, Al;Ta, u AlTa, o6pasyiorcs Mo NEPATEKTHUECCKAM PEaKIUsIM
npu Temmnepatrypax 1547 u ~2000 °C, COOTBETCTBEHHO. YCTAHOBJIEHO, UTO
npu temnepatype 667 °C umeer MecTo mepuTekTHYECKas peakn|s XK +
+ Al;Ta = (Al). Makcamanbaas pacrsopumocth Al B (Ta) mocrmraer
12 ‘i (ar.) npu Temneparype ~2000 °C, a 8 (Al) B TBEpAOM COCTOSIHHM
mo pasHEM paborw [l1] pacrBopsercs mo 0,25 % (ar.) Ta, mpmuem
PACTBODMMOCTb HE3HAUMTEIBHO MOHIDKACTCS C YMEHBLIIEHMEM TeMIe-
paryphi.
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Coemunenme Al,Ta HMEET TETParOHAbHYIO CTPYKTYpy THNd Al;Ti
(cmmBox TTupcona 18, op. rp. [4/mmm) ¢ napamerpamu a = 0,54465 =M,
¢ =0,85583 um [3]. BrcokoremneparypHas MonuduKanus COETMHEHUS
AlzTa; (BT) mmeer POMOHYECKYI0 DEmETKYy C MapameTpamMu a =
=1,10765 am, b = 0,67817 um, ¢ = 0,47954 HM, Ha SJEMEHTAPHYIO
suciiky npaxommrcs 23,2 aroma [3]. ITocne piaTe/bHOTO OTXUra PR
remmeparype 1000 °C coenunenue AlTa (5-thaza) mMeeT pombmuec-
KyIo PelIeTKy € mapaMerpamu a = 1,55614 um, b = 1,3947 nM, ¢ =
=1,26628 HM, a B JIMTOM COCTOSHIH — TETPArOHANBHYIO PEMETKY € Napa-
meTpamu a = 0,98219 am, ¢ = 0,52409 aM [31.
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. T.K. Anexceenxo
Al—Tb. AJIOMUHUA—TEPBUI

B cacreme Al—Tb YCTaHOBJIEHO CYINECTBOBAHME CICHYIONMX COCTHHC-
mair: AL Tb [1], Al Tb [1-3], ALTb [6, 71, AITb [8], Al,Tb, [3, 81,
AlTb, [3, 9.

B ‘crtasax, Gorathix Al, coemmHerus Al Tb u Al3Tb yuacTByioT B
HOHBADHAHTHHX PABHOBECHSX: IBTCKTHUECKOM X =(Al) + Al;Tb npa
temmeparype 644 °C u conepxanun 10 9% (ar.) Tb ¥ NEpUTEKTOMIHOM
Al Tb + (AD) = Al,Tb npu Temmepatype 420120 °C [1]. Hanpreimue
uccnenosanvst [10] mopTBEpAEUH, YTO OBTEKTHKA (AD + Al;Tb kpucran-
JM3YIOTCS TIPH TEMIIEpPAType 63842 °C n comepxanmn 10 % (ar.) Tb.
JIaHHHX O CYMIECTBOBAHWY MEPUTEKTOMIHOTO NPEBPAIIEHAS IpY TEMIICPa-
Type 420 °C B paGore [10] He mmeeTcs. Arrop 0630pHo# paborst [11]
cupralor obpa3zoBaHMe CTAGHIb-

HO# ¢hasni Al,Tb B nBOAHOM CHC- 75, % (am.)

teme Al-Tb COMHHTEBHBIM, 0 05 10 15 20 25

06yCNOBNEHHEM — ODHCYTCTBHEM ¢ °C [Z60%52° | ! X T T

npuMeceii B HCCACAOBAHHHX B -
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pabore [1] cmiaBax, Koropee 640 A (4] ik

crabmmanpyior oty dasy Tak xe, 620 k—(44) 635,10
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pa6ornt [10]. PactBopumocts Tb B (Al) ouess Mana [3, 10]; npn Temmne-
parype 600 °C ona cocrasnser 0,005 % (ar.) Tb [10].

Ceefenns 0 KpUCTAUTHYECKOM CTPYKType coeamHeHui cucteMbr Al-Tb
npuBEAEHH B Tab. 79.

Ta6awmua 79. KpucTamimdeckas CTPYKTypa COeIMHEHHH CHCcTeMbl Al—Th

Cumson Tlapamerpsi pemerky, HM
Coepune- | Tpororwn | IMupcona, Hctounmk
Hue np. rp. a b ¢
ALTH BaPb, hP12, 0,6176 - 2,1165 11
3 0,6175 - 2,1180 [2]
Rim | g8 - 2,115 (4]
0,6175 - 2,1170 51
ALTb Cu,Mg cF24, 0,7867 - - 161
Fd3m
AlTb AlEr oP16, 0,5834 1,1370 0,5621 [7, 111
Pmma
AL Tb, AlyZr, P20, 0,8255 - 0,7568 [8]
P4,/ mnm
AlTb, Co,Si oP12, 0,6592 0,5113 0,9440 [91
Pnma

HUcnonbaosanmne BeicoKoro aasaeHus (>3,1 I'Tla) moseonger nosyuwTs
coenmaenue Al; T co crpyxrypoi Tioa AlyHo n napamerpamu peLieTky
a = 0,6095 uMm, ¢ = 3,596 um [5]. MaranTHBIE CBOMCTBA COETMHEHUS
AL Tb uccnenosans u npusenens 8 paGore [12]. WamepeHo masnenne
HACHIIEHHOTO mapa Al Hapx ero pacmwiasoM ¢ Tb u paccumransl TepMonu-
HAMHYECKME XapaKTEPUCTHKA MPONECCOB pacTBopeHns [13].
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T.B. Jobamxuna

Al—Te. ATIOMAHUAA—TEJUTYP

ComacHo paHHMM WCCICTOBAHMSM, KOTOphie 0G00mIEHBL B CIPaBOYHM-
ke [X], AnarpaMma COCTOSIHAS XapaKTepu3yeTCs HaJIuIMeM ByX COCu-
nenmit Al,Te; n Al;Te (cocras npennonoxutesHam) . CoenaHeRNe
Al,Te; IiaBMTCS KOHIPYSHTHO NpH ~895 °C, mMeer NpeBpamicHMUE,
XapaKTep KOTOPOTO HE YCTAHOBJICH, M YYACTBYET B ABYX IBTCKTHUECKHMX
npeBpameHuax mpu Temmeparypax 621 u 414 °C. Conepxanne Te B
aprexTHkax cocrasaser 0,7 % (ar.) m 87 % (ar.), COOTBETCTBECHHO.
Coennnenne AlsTe TpeAnONOKATENBHO obpasyercs no peaxkuuu (Al) +
+ Al,Tey = AlgTe npu Temneparype ~551 °C.

Te, % (0o macce)
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TNanpHeiimee W3y4YEHNE AMATrPAMMBI COCTOSHUS ITOM CHCTEMEI TIPUBEJIO
X DpuHUMIMATEHO HosoMy ee Bmay [1, 2]. Ha puc. 120 TIpUBEACHA
IMArpaMMa COCTOSHUS COTJIacHo 0B3opHoit pabore [2], aBTOpH KOTOpOH
MCIIOMB30BAIH, B OCHOBHOM, JKCHEPAMEHTA/IBHEIE NAHHEIC paborsr [1],
YKa3dB COCTAB IBTEKTUUECKUX TOUEK COrIACHO pabore [3].
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B coOTBETCTBMM C HOBHIMH JAaHHHMH, TOJYYEHHBIMHA METONAMHE TTud-
(hepeHnManbHOr0  KAJOPMMETPHUECKOTO M MACCTIEKTPOMETPHUECKOTO
anamsos [1], Al u Al,Te; umeior 061aCTh HECMEIIMBAEMOCTA B XAIKOM
cocrossHEM. MoHoTexTHUCCKAs ropu3oHTANL TpM Temmeparype 842 °C
npocrupaercs ot 8 mo 60 % (ar.) Te. KoopamHaTh KpUTHUECKOH TOUKM
Ha KpuBO# paccioenns coorserctyioT 957 °C u 41 % (ar.) Te. Coenn-
Henne Al,Te; yuacTsyer B JBYX SBTEKTHUECKMX NPEBPALICHUSX IIPH
remneparype 651 °C u comepxanum ~1,5 % (ar.) Te u npu 432 °C u
~89 % (ar.) Te. B pabore [1] yxassiBaercs Ha BO3MOXHOE CYmECTBOBA-
HUE IIPEBpAIIenns npH Temneparype 462 °C, mossienue KOTOPOTO aBTo-
PBI CBA3HIBAIOT ¢ 0OPa30BaHMEM HOBOTO CoeMHeRMs, 6onee Goratoro Te,
uem Al,Te;. Ha puc. 120 3mi pesyabTaThl HE OTpaXeHH. ABTOpaMu
pabotsi [1] He 6mu0 monyueno Tepmmueckumx 3bdexTor B obmacT
Temueparypst 551 °C, moaromy NMpoTeKaHHE TIEPUTEXTOMAHON PEAKLMH,
npu Xotopo# obpasyercs coenuuenne AlsTe [X], coMEMTENBHO, TAK Xe
Kak u peakumn Al,Te; = Al;Te + Te [4].

Coennnenne Al,Te; uMeeT reKCaroHaJbHYHO CTPyKTypy Tuma ZnS
(cumBon Tlupcona AP4, mp. rp. Pbymc) ¢ mapaMeTpaMm pewieTku a =
= 0,408 um, ¢ = 0,994 uMm [5].
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Al—Th. AJIOMUHHNA—TOPUIA

B patore [1] mposeneH xpuTuuecknit 0630p TMTEPATYPHBIX JAHHBIX
TI0 pe3yAbTATAM MCCIENOBAHMS CIUIABOB cHCTeMbl Al—Th. ABTopnl paGoTst
[1] npu nocrpocrwM BapnanTa guarpammsl cocrosaus Al-Th (puc. 121),
B OCHOBHOM, MCHOb30BANM JAHHBIC paboThl [2] ¢ CymecTBEHHBIME
TOTIOMHEHUSIMY, TOMY4YeHHEME B paGorax [3, 4, 51. B pa6ore [3] Bmecto
coenmnenns Al3Th,, yxaszammoro B cnpaBounnke [X], ycramomneHo
coenuenane AlL,Th (me x = 1,6) ¢ BEPOSTHEIM CTEXHOMETPHYECKHM
cocraBom AlsThy wm Al gTh,,. B pabore [4] ofHapyxeHo coenuneHue
Al,Th,, xoTopoe 06pasyeTcs B PE3Y]ALTATE NEPUTEKTHUCCKON PEAKIMA
npu remneparype Huxe 1000 °C, XoTs CymecTBOBaHHE €10 HE SBASETCS
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GeccopabiM. ABTOpH paboThl [5] TIpENmONaraloT HAIMUKE NCPHTEKTHYEC-
xoit peakuuy mpy temnepatype 1382 °C, B koropoit yuacrsytor aTh u
BTh. Bee 9TM ZONOTHERNS HAULTH OTPAXCHUE HA IMArpaMMe COCTOSHuUS
Al—Th. B cucteme Al—Th, XpoME YKA3aHHBIX BHUIE COCMHEHMI, 06pasy-
orcs Takxe coeamHerus Al,Th, AlTh, Al,Ths, AlTh,. Coennnenus
AL, Th, Al,Ths, AlTh, n1aBSTCS KOHIDYIHTHO TPY TCMICPaTypax >1520,
1301, 1307 °C, coorsercrsenro. Coenmuenus Al,Th, Al,Th, AlTh
00pasyioTcs 0O NEPUTEKTHUCCKMM PEAKIMSM IPH TEMIEPATypax 1120,
1394, 1318 °C, cootsercreerHo. CoelvHEHAS yYacTBYIOT B HOHBAPHAH-
THHIX DABHOBECUSIX, CBEJACHNS O KOTOPHIX mpusencHst B abi. 80.

Taénuuna 80. H THBIE P uB Al—Th [1]
Peakuus Copepxanue Al B dasax, % Temnepartypa, °C
(ar.)

X + (BTh) = («Th) 15; 1; <1 1382:10

X = (aTh) + AlTh, 20; 0,85, 333 12432

X = AlTh, + Al,Thy 35, 33,3, 40 129612

X = Al,Th, + AITh 43; 40; 50 12904
Al,Th, = AITh, + AITh 40; 33; 50 10752

X + AL, Th = AlTh 36,4—38,7; 48; 50 131810

X + Al,Th = ALTh 56; 66,7;  ~60 1394114

AL Th = AlTh + ALTh 36,4—38,7, 50; 66,7 11005
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Temnepatypa, °C

Peakuus

X + Al,Th = Al;Th
X + Al,Th « AlThy
X = (AD + ALTh,

u COCTaBJACT <0,001 %

esTbHAS
e 1 (ar.) TIp TEMUEPATYpe

Th B a
PacTeopEMOCTh e T

(ar.) mp: TeEMmeparype

°C 12}. 3 et
mocsm[cgnﬂ 0 KpHUCTA/UIIIECKOU CTPYKTYPE COoeAMHCHMH CH
[IpHBEREHH B raban. 81.

Kpncrwmlecm cTpykrypa COeiMHEHH

TlapameTpet peleTkH, HM

Al—Th

it cucrempt Al=Th
Ta6nuua 81.

CuMBOI
TIupcoHa,
np. rp-
oP18,

Ppbam

HCTOUHMK

P6,/ mmc

hP3,
P6/mmm
oC8,
Cmcm
tP10,
P4/ mbm
ti2,
* I4/mem

T M KOH-
TOHMS, 3HAUCHMS napamMeTpos peIeTkH nipuBeAeubl NP
s

’Terpamuanbﬂu CHH! e 61,3—62'5 A o o

LEHTPALMH 60 % (at.) Al

JIuteparypa
1. Kassner M.E.,

F 425&4:% J.R.// J. Inst. Met. 1958. V. 87.‘}’. 13641,);3152
2 Mty N/ Philips Res. Rep. 1961 V.16 5 1P 507,40
3 Al Sygusch J.// Z. Krist. 1968 BO. (BT, o .

e istor G.H., Thomson J.R.// 1. Nucl s V2 PIEEL L

3 o P.B., Vucht JHN.// Acta Crostllogt 1955, V.8 N &

O Biauer G.// Namrwissenschaften. 1938, B. NG

B R/ ). Inst. Met. 1955. V. 84 P- 980 o5

o Brown A.// Acta Crystallogr. 1961 v.14. N 8. P.

i . N 4a.
peterson D.E.// Bull. Alloy Phase Diagrams. 1989. V. 10

T.B. /[oﬁamxmw

Al-Ti 25

Al-Ti. ATIOMAHUU—TUTAH

Ha oCHOBaHMHM MEPBBIX UCCAENOBAHMIA OBUIA TIPEAJIOXEHA UArpaMMa
cocrosHus Al—Ti, XoTopas XapaKTEpPH30BaNach HAIMYMEM MHPOKHX
obacTeil TBEpAMX pacTBopos Ha ocHose « u BTi u coexumerms TiAl(y).
Coenmacane TiAl; mpakTAYECKHW HE MMEET obnacrs roMorennocTn [X].
JasbHEHmye MCCIENOBAHUS TTOKA3aJIH, YTO B TBEPAOM COCTOSIHHME IIPOTC-
KaKoT mpouecce ynopsitouerus (¢Ti), cBssaHHBIE C o6pazoBaHneM HOBBIX
npoMexyTounsx (has. PesyneTaThl OTMX HCCIEAOBAHMI HAULH CBOC
OTPaXCHVE B BAPHAHTAX JUAIDAMMbI COCTOSHMS, NPUBCACHHEX B paborax
[3, 1, 21; aBropn psga APYTMX WCCJIENOBAHWMI CUMTAIM BEPOSTHEIM
cymecrBoBanme coenuaeani TizAl, Ti,Al [3, 4], TiAlg [5] u TiAl, [6].
Onmaxo Gonee TO3MHME WCCAENOBAHHMS TOATBEPAWIM CYLICCTBOBAHUE
TobKo ABYX coemuHenms TizAl [7, 8], TiAl, [9}, xpome yXe M3BECTHBIX
TiAl, TiAl,.

TBepabii pacTBOp HA OCHOBE cocAuHEHNS TizAl monyuna CuMBOT 5.
XapakTep W TEMIEpaTypsl 00pa3oBaHMS COCAMHECHHS TizAl n TiAl,, a
TaKxKe MOJoXeHus Tpanmn dasossix obnacreit («Ti)/(aTi) + a, B TEUE-
HUE JUIATEIBHOTO BPEMEHM HE MONYYaIM y WCCIENOBATE/EH EIMHOTO
mueHng. COrZIACHO JAaHHBIM DPEHTICHOBCKOTO, MHKPOCTPYKTYPHOIO H
ApyrEx anaausos coemuuenue TizAl ofpasyercs mo peaxmuy (BTi) =
= TizAl mpu Temneparype 1125 °C [8]. o panEbmM mudxbepeHIHATBHOTO
TEPMHYECKOTO U 37IEKTPOHHO-MUKPOCKONIMYECKOTO AHAN30B COCIIMHEHUE
Ti obpasyercs npu ymopsigoueHnn (aTi) B MHTEpBaJC TEMIIEPATYP
850—1180 °C. Mo mannrM pabors [10] BO3MOXHO CYmIECTBOBAHHUE ABYX
momucukanmit pasn TiAl,. BricokoremneparypHas dasa 8 obpasyercs
0 NCPHTEKTHUECKON peakuuu mpu Temnepatypax swme 1400 °C u
pacnafdaercs N0 OSBTEKTOMAHOM pEaKIMM IpU TEMIEPATypax BhIIIE
1000 °C ma cmecs TiAl, n TiAl;. Coofmaercs Takxe o CymeCTBOBAHMU
coequnenns TigAlys [11].

Tlo nanamM paborsr [12] pacrsopumocts Ti B (Al) npuBeneHa HIXe:
TeMnEpaTypa, “C ........coorvrrrerissssssses 665 600 550 S00 450 350 250
Pacrsopumocts Ti, % (oo macce) 0,26 0,12 0,0990,0860,0720,047 0,024

Ha puc. 122 npuseneH o6OOMEHHb BADHAHT IWATPAMMEL COCTOSHUS
Al-Tj [13], nonTBEpXAEHHEIA TEPMOTMHAMHUECKMM PACUETOM B MHTED-
Bane temneparyp 700—1300 °C u cocraso 12—40 % (ar.) Al [14].

ccnemys cmashl ¢ conepxanueM 40—50 % (ar.) Al mMeTopamm BHICOKO-
TeMneparypHo# penrtreHorpaduu, asropsl paborst [15] mpumum x 3a-
Kmouenmo, uto ¢asza (aTi) ofpasyercs HENOCPENCTBEHHO M3 XHAKOCTH
00 peaxnum XK + (BTi) = («Ti) npu Temueparype ~1500 °C. Iloarsep-
XIEHO Hajuuyue B CHCTEME 3BTEKTOMAHOrO pacmana (aTi) = ap +y mpu
Temmeparype ~1125 °C [15].

8 3ax. 1534
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Puc. 122. Al-Ti [13]

Ha puc. 123 npeacrasieH NOCICTHWI BapWAaHT AMATDAMMBL COCTOSIHWMS
Al—Ti [16]. Cornacuo pabore [16] ¢dasa TiAl; ofpasyercs no mepurek-
Trueckod peakumu npu remneparype 1395 °C: X + TigAl { (§) = TiAl;.
Cama (asa £ TakXe BO3HMKAET 10 NEpUTEKTHYECKOM peakumm XK +
+ TiAl = £ npn remnepatype 1415 °C. @asa § 3BTEKTOMjIHO Pacnafacrcs

AL, % (10 Macce)

0 0 20 30 40 50 60 70 80 90 100
t“’g T T T T T T T
1670° X
1600 Y

947" g5t 1395°
=) 7 T
/%'\7"’_”5_1 175" 7—\ S: \

1000 IA -
m‘/ / oy 7y 1) (7cA)

1400

\
X
S
S

| {7t Aly
800 - =
be— (ot n‘)/ I' ‘ E{ 565° 560,457°
600 | i il
4 10 0 30 49 50 60 70 8 90 00

Ti Al % (am.) Al
Puc. 123. AI-Ti [16]

Al-Ti 227

npu Temnepatype 990 °C ma TiAl, + TiAl;. ®a3za TiAl, ofpasyetcs 1o
nepETEKTIYECKON peakimy npy temneparype 1175 °C. Tpa Temmeparype
~780 °C, BEposSTHO, IO TEPUTEKTOMAHON PpEAKUMM BO3HMKaeT ¢asa
Ti‘)Al23 C TETPAroHaJIbHOM cTPyKTYypoit (a = 0,384 uM, ¢ = 3,346 um).

Coenunenne TizAl umeeT rexcaronanbHyio CTpykTypy Thma NisSn
(camBon ITupcona AP, mp. 1p. P63/mmc), a = 0,5793 uM, ¢ = 0,4655 HM
¥ gBJASETCS CBEPXCTPYKTypo#t (aTi).

Coennnenne TiAl mMeer TeTparoHajpHy CTpykTypy Thma AuCu
(camsou [Tupcona tP4, np. rp. P4/mmm) ¢ napamerpamu pewmwieTKH q =
=0,3988 1M, ¢ = 0,4076 M.

Coenunenne TiAl, o6namaer OL TerparoHanbHOM CTPYKTypOit THIa
HfGa, (cumson Ilupcona t124, mp. rp. I4;/amd) ¢ mapamerpamu a =
=0,3976 uM, ¢ = 2,4360 um.

Coenunenne TiAl; mmeer OL| TerparoHambHYyIO CTPYKTYpy COOCTBEH-
noro Tuna (cuMsou Ilupcona I8, np. rp. 14/mmm) ¢ napamerpamu a =
= 0,5446 uM™, ¢ = 0,8608 M.

Kpucrannuueckas crpyxrypa TigAl,; npensaputensno uaenTudumm-
pOBaHA KaK TETParoHajbHas ¢ napamerpamu pemerxu a = 0,384 uM, ¢ =
= 3,346 um.
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Al-TL AJIIOMUAHMIA—TAJITIMA

JInarpaMma COCTOSHMS Al—TI, nocrpoennast B pabore [X] na ocrosa-
HAA AaHHHX pabotH [11, B JajpHEHmEM HE MPETEPHENa CYMECTBEHHLIX
namenesmit [2, 3]. Cucrema Al—T1 xapakrepusycrcd HECMEIMUBAEMOCTHIO
B xmakom cocrosann (X, 1-3]. Temmepatypa MOHOTEKTHYECKOTO IPC-
BpamiEHKs CODJIACHO PE3Y/bTATaM TEPMUUECKOTO AHA/N3A COCTABIACT 659
[X] wm 657 °C [2]. TMonoXerue 06JaCTH HECMEIWBAEMOCTH SKCIEPH-
MEHTAJIBHO yCTAHOBJIEHO B pabore [2] npu M3yueHHMM CIUIABOB CHCTEMbI
Al—TI npu Temnepatypax fo 1200 °C. CorziacHo TEpMOAMHAMUYECKOMY

T, % (n0 macce)
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Puc. 124. Al-TIl

pacueTy MakcuMyM Ha KPHBO PACC/AMBAHUS COOTBETCTBYCT TeMnepaType
1780 °C [2]. Ucnonsays AaHHBIC pabor [1, 2], asTop pabors [3) pac-
CUMTAJI AUarpaMMy COCTOSTHHS Al—T1 Bo Bcel obnacTh KOHLIGHTDALMH.
TemniepaTypa MOHOTEKTHUECKOTO TIPEBPAILCHUS COMIACHO PacueTy COCTaB-
et 659 °C, MaKCHMyM Ha KpHBOM pacCianBaHus XKWIKOCTH HAXOMUTCS
npu remuepatype 1510 °C. Ha puc. 124 npusencHa AuarpamMma cocTOs-
pus Al—TI, mocrpocHHas B CIPaBOMHAKE [X], HA KOTOpO¥ JUHAX obnac-
TV HECMEIIMBAEMOCTH TPOBEIEHb! COTIACHO AAHHBIM pabors [3].
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Al-Tm

Al-Tm. AJIOMUHHA—TY JIAA

B cucreme o6pa3yioTcs COCNHHCHAS Al;Tm (1, 2], AL,Tm [1, 3, 4],

AlTm [5]. Ha pac. 125 npuBeneHa yacTh AUArpamMMbl cocrostEms Al—Tm,
KoTOpas MOCTpoeHa B pal
CTpYKTYPHOIO, PEHTTEHOBCK

YCTAHOBJIEHO JBTEKT!
+ Al;Tm mpu Temmeparype 645 °C u conepxanym Tm B DBTEKTHKE 10 %

Gore [1] Ha OCHOBAHMHM PE3yJLTATOB MUKPO-
Or0 M TEPMHUUYECKOTO AHATN3OB. B cucreme
AUECKOE HOHBAPMAHTHOE PAaBHOBECHC X = (AD) +

aHue COEAUHCHHS

(mo macce). Kpome 5TOro ofHapyXeHO CyDIECTBOB
Al,Tm B OTHOCHTEJILHO GHICTPOOXIAXKICHHOM CILIABC Al — 68 % (mo
Tm, % (am,)
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Puc. 125. Al-Tm

macce) Tm. Tak Kak 00acTé CymECTBOBAHMS YKA3aHHBIX COEAMHCHUN HE
YCTAHOBNEHH, HAa AMArpaMMC COCTOSHMI OHM HAHCCEHb INTPHUXOBOH
AlTm,

ymmei. B pabore [5] coofmaercs 0 CyMECTBOBAHIMI COETUHEHMS
KOTOpOE HA PUCYHKE HE TOKa3aHo. Pacreopumocts Tm B (Al) nesHaun-
renpHas u cocramser menee 0,1 % (mo Macce) NpW IBTEKTHUECKOH
TeMneparype.

Ceenennsl 0 KpHCTAJLTHYECKO
Al~Tm npusenensl B Tabn. 82.

i CTpYKTYype COCAMHEHMHA CHCTEMEL




230 AU

Ta6awuna 82. Kpucranindeckas CTPYKTypa COeAMHEHMH cucTembl Al—Tm

Cumson ITapaMerTpsl peteTku, HM
Coejune. TIpororun | Ilupcona, WcTounux
Hue np. rp. a b ¢
Al;Tm AuCuy cP4, 0,4200 - — (1]
pm3m |0-4203 (D) - - [2]
Al,Tm Cu,Mg cF24, 0,7770 - - {1}
43 0,778 - - {3]
Fd3 : -
™1 0,77602 - - 41
AlTm ErAt oP16, 0,577 1,124 0,556 15, 6]
Pmma
“Tpu remneparype 900 °C.

B pabore [2] coemvuenue Al;Tm nomyucHO npu BHAEPXKKE MOPOWIKa
cocraBa Tm + 3Al B Teuennc 5 Mun npu nassacuuu 0,5 I'Tla m Temnepa-
type 1240 °C. B pabore [7] u3y4eHH MarHMTHHE CBOMCTBA COENMHEHHUS
AL, Tm

;Tm.
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Al—U. ATIOMUHU—YPAH

Ha puc. 126 mpusencHa puarpaMma COCTOSHMS COIVIACHO 0630pHOH
pabore [1], aBTOpE KOTOPOM IPH €¢ MOCTPOCHNM UCHOIb30BAIHM AAHHbIC
pabor [2—6], B cucreme obpasytorcs coenmnerns Al Uy 4, Al3U, AL U.
Coemunenne Al,U naBHTCS KOHrPYy9HTHO IpH remneparype 1620 °C.
Cocnuuenus AlzU u Al,Ug o 06pazyiorTca Mo NEPUTEKTHYCCKUM PEAKIIM-
sm. Coemunenne Al U g NPETEPIEBAET HOMMMOP(HOE NPEBPAICHUC TIPH
remneparype 646 °C. YKa3aHHBIC COCAMHEHNS YUACTBYIOT B HOHBapHaH-
THHIX IPCBPANICHMSX, CBEACHNS O KOTOPHIX IPUBEAEHH B Tabr. 83.
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AL, % (no macce)
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Ta6nuua 83. HousapHauTHsie PeaKIHH B CHCTEME Al-U [1]

Peaxums Copepxanue Al B dpasax, % (ar) | Temneparypa, °C
X = (yU) + ALU 6; 4,7, 66,7 1105
(yU) = (pU) + AL,U 14; 0,54; 66,7 758
(BU) = (a) + ALU <0,2; <0,07; 66,7 665
X + ALU = AlU 87; 66,7, 5 1350
X+ ALU = (BALUy o) 97,9; 75, 80—82,8 731
X = (eAlUy o) + (AD 98,3; 80-82,8; 99,993 641

Pacreopumocts U Bospactaer or 0,04 % (ar.) mpu 350 °C mo 0,06 %
(ar.) npn remneparype oerexaA 646 °C [3]. Tlo namHbM paborsr [I11]
pacropumocts Al B (yU) cocrasnsier 4,73 %, (ar.) mpu remmneparype
1105 °C, 8 (pU) — 0,57 % (ar.) mpm TeMmepaTtype 758 °C, B (aU)
pacTBopuMocTh Al HE3HAUWTEIbHA.

CaefileHnst 0 KPUCTA/UIMUCCKON CTPYKTYPE COCAMHCHMI CHCTEMBbI Al-U
npuBeacHH B Tabn. 84.
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Tab6bnunpa 84. KpHCramindeckas CIPYKTypa COCAWHEHHH CHCTEMBI

Cumson TlapaMeTpst peierku, HM
Coenune- | Hpororun | Iupcona, Hcrounnx
Hue ap. rp. a b c
«AlUpg ALU 0I20, 0,4397 0,6251 1,3714 [L, 6]
Imma
BAL Uy AU 0I20, 0,4397 0,6251 1,3714 1, 6
Imma
ALU AuCu, cP2, |0,4254 (1) - - 31
Pm3m
ALU Cu,Mg CcF24, 0,7744 — - 31
Fd3m
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Al-Y. AJTIOMUHUA—BAHAIAN

Jnarpamma cocrosHus, TpUBEAcHHas B cnpasounuke [X] mo pesysn-
tatam pabornt [1], B manbHeimeM yTounera B pabGorax [2—8]. CormacHo
maHHEBIM pabor [2,3] cocTasm paHee yCTAHOBJEHHBIX (a3 ALV u ALV
HO/DKHBL OTBEYATH CTEXMOMETPHYECKUM coctaBaM AlyV, u A123\74.
Hanbonee Goratoe Al coemmuenue Alj,V [X] mo nanmbmM paborst [3)
nmeer dopmyny Aly,V, a no nanaem pabotur [4] — Al V,. Tlpuuem B
pabore [4] yxaswiBactcs ma manmume y cocmmmenms Aly V, obnacrn
roMorenHocTn. B paborax [6, 7] yTouHenm Temmeparypul ¢asosbix
npespamennit B obnactn, Goratoit Al. Jlammpie atux pabor xopomo
COrNIacyloTcss Mexmy coboil, xors B pa6ote [7] hopMymsl coenmHEHUH
yKasassl cornacHo copasoynuky [X]. ABtopm pa6oth [8] ompenennan
pactBopuMocTh V B XuaxoM Al B mHTEpBane teMnepatyp 700—900 °C.

Ha puc. 127 npusemeHa amarpaMMma COCTOsHMS, MOCTPOEHHAs 1O
maHHEIM patdor [1, 4, 6, 8]. B cucTeME YCTAHOBIEHE! COGIMHEHMS AL, V,,
Al sVy, AlygV,, AV, ALV, xoTopsie 06pasyroTcs mo MEPHTEKTHYECKMM
peakuuaM mpu remneparypax 670, 688, 736, 1360, 1670 °C, coorser-

V,%% (ne macce)
0102030 40 50 60 70 80 90 700
T -

== 1910°
t,°C n>>+| l>"‘4 »///’/ =
<! | M A
o
1700 LRk pyas
» /
A/
:/ /
7500 +—1
ijﬁ'ﬂ/
Jert
7300 A~ \
/ \
/ \\
1100 /’ i
= 0 \
39S
|| |
900 < )
V) i
736°
700 [668°
660,452° 16707 1
§67,9 I i

g 10 20 30 40 50 60 70 80 90 7?/0
Al v, % (am)
Puc. 127, Al—V

creenHo. KpoMe Toro, mpu temneparype 661,9 °C umeer MecTo mepHTex-
rueckas peakuus X + Al V, = (AD. Iocrpocrsas B ofsoproi#t pabore
[9] mo TeM Xe AAHHBRIM JMArpaMMa COCTOSHHS Al-V o-rmﬁqaeq‘ca or
npuBENEHHOMR Ha puc. 127 nnarpaxlmcl OTCYTCTBHEM 00IacTEH TOMOTEH-
HOCTH Juisi coenuuenuit Al,,V, n .

Pacreopumocts V B (2All)2npn §rel~5mepa'rypax 735, 660 n 500 °C
cocrasaser 0,91; 0,2 n 0,11 % (ar.), coorsercraenno [7]. PacrBopu-
mocts Al B (V) cocrasaser 50,5; 53,5 u 44 9, (ar.) mpu temneparypax
1670, 980 u 900 °C, coorsercrsenro [X]. Ilo mammmiM paGors [10]
pacteopumocts Al B (V) mpu Temneparype 1000 °C pasna 45 % (ar.).

CheneHrs 0 KPHCTALTHUECKo#H CTPYKType COCIMHEHm# cucreMul Al—V
upuseneHn B Tabm. 85.

B pabore [13] ycramosneHo, uro mpu nasienun Gonbme 3 IMla u
Temmepatype seme 1500 °C obpasyercs coemumenne AlVj; ¢ rexcaronaib-
HO#i cTpyKTypoi u mapamerpamu a = 0,7070 HM, ¢ = ,9565 um. Tlpu




234 ALy

Gonee HMIKMX TEMIIEPATYPAX W NABJEHUSX CTPYKTYpa AlV; cranoeurcs
TETPArOHANBHOM C mapameTpamu a = 6167 uM, ¢ = 0,9481 am. Ha cymec-
TBOBAHME MeTACTabWIbHOK (hasnt AlV; ¢ xybuyeckoit CTpyKTypoit Tuna

Cr;Si (cumBon Tupcona cP8, mp. Tp. Pm3n) u napameTpoM a = 0,492 um
ykasniBaetcs B paGore [10]. OnpeneseHs SHTATBIME 0OPA3OBAHMS KHI-
KHX crwiaBoB Al—V npu temneparype 1534 °C [14].

Tab6nuuna 85. Kpucramimyeckas CTPYKTypa COEXHHEHHH cucTeMbi Al—V

Cumson | TlapaMeTpsr pemetku, HM
Coenu- | Ipororun | Mupcoua, TIpi
HeHHe Hp. Ip. a b ¢
ALYV, [MgCroal,| cFi84, | 14586 | — —  |Mna cocrasa ALV [1]
Fd3m
1,4492 - - st cocrasa AlyV (4]
1,4516 - - [5]
AlVy | Algv, | mCl04, | 2,5604 |0,76213 | 1,1081 B =128,92° [2]
c2/m
Aly,V, AlyV, hP54, | 0,7692 - 1,7040 13
P6;/mme
ALV ALTi t8, 0,5334 - 0,8305 1]
14/ mmm
AlgVs | CusZng cI52, | 0,9207 - - (1, 12]
I143m
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Al—W. AJTIOMUHHIA—BOJIbOPAM

PasnnuHBIE BApHAHTHI ANATPAMMBI COCTOSHHS CHCTEMBEl Al—W u
OCOGEHHOCTH CTPOEHHUS HPOMEXYTOUHEIX (ha3 MPUBEICHM B CHIPABOUHUKE
[X, 111, B}. lnarpamma cocrosuus (puc. 128) mocrpoeua B pabore [1].
TeMnepaTyphl YMCTHX KOMIOHCHTOB IPUHSATH! COTVIACHO CYIIECTBYIOIIMM
CTAHAApTaM M B COOTBETCTBMM C ITHM CKODPEKTHPOBAHA TEMIEpATypa
NEPUTEKTHUECKOTO PABHOBECHS B obsiactu, GoraToit Al

W, % (no macce)
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B CHCTEME YCTAHOBJIEHO CymECTBOBaHHE cocauHenmi Al ,W, AlsW,
ALW, ALW, Al7W3, Al,W, xotoprie obpasyrorcs no nepmexmqecxeum
peaknusim pn Temmeparypax 697, 870, 1327, 1344, ~1420, ~1650 °C,
cootsercTeenno. Jlns coemmnenuit Al;W, Al.,ngxapaxTep o6pasopaHus
ycrarosneH npennonoxureasto. Coepnaenns Al,W, A17W3°, AlLW npe-
TEpeBaloT 3BTEKTOMAHEIA pacman mpn 130010 °C, 1317 °C, 1335 °C,
coorsercteenno. [Ipn Temnepatype 660,5 °C HMMEET MECTO NEPHTEKTHYEC-
xas peakuus X + Al ,W = (AD. .

Pacreopumocts W B (Al) mpu Temmepatype 650 °C cocrasnsct
0,25 % (ar.) [1]. Mo mammbmM pa6otet [2] pacrBopuMocts W B (Al
3HAUMTEJNBHO HUXE M HMMEET CAGNYIOIMe 3HAYCHMS TIPH DA3TMUYHBIX
TEMIEPATYPaxX:

640 550 500 450 400

° . 660
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Pacrsopumocts W, % (at.) .
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Bonsmas pacrsopumocts Al B (W), gocruraromas ~15 % (ar.) mpu
remneparype 1100—1300 °C [1], BhisHBAaET ONpENE/ICHHEE COMHEHMS W3-
32 GOJBIMX Pas/uMyMil B ATOMHBIX PAINMYCAX W 3NEKTPOOTPHLATENHHOCTH
Wu AL

Hmeromuecs cBeeHNs 0 KPUCTAUIMYECKOR CTPYKTYDE COCAMHEHMIA
Al W, AlsW u AL,W, obpasyiomuxcs B cucreme Al—W, npusenens s
tabn. 86. [lns coemmHeHM ALW, ALW, AL,W, crpykrypa me ompe-
neneHa.

Tabnuna 86. Kpucrammyeckan CTPYKTYpa COCqHHeHHH CHCTeMbl Al—W

Cumson Tlapamerpsi peweTky, HM R
Coemuue- | Tpororum | IMupcona, Hcrounux
HUE mp. rp. a b ¢

Al,W Al,W cI26, 0,7580 - - [3]
I m§

AlsW Al;W hP12, 0,49020 (3) - 0,88570 [3]
P6, ®

Al,,W' AW mC30, 0,5272 1,7771 0,5218 [4]
Cm

°p =100,2°.

Tpu wccnenosanmm GucTposakaneHHbX Cr1aBos [5, 6] o6Hapyxenn
HApsAy C NepecHUIEHHBIM TBEPABIM pactBopoM W B (Al) MeracTabumibHbie
tassi. Qaza B’ Moxer GuTh OMMCaHA KAK PABHOBECHAS KyGwueckas dasa
Al LW a = 0,7664 am [5]. Crpyxrypy dasm B MoXHO omucaTs Kak
ki aTbHYIO ¢ napamerpamu a = 0,7145, ¢ = 0,7874 um; npemmonara-
ercs, yTo (asa B JBIAETCH BHICOKOTEMIIEPATYpHOH Momubukanuei dass
Aly,W [5]. Tlo nauueM paGotsr [6] Meracrabunsnas dhasza P, nossasio-
m@sdca npu oTxure B teuenwe 1 u npu 600 °C meracrabwisHol dasm B,
VMEET reKCaroHaJIBHYIO CTPYKTYPY, KOTopas mocie orxura 1pu 695 °C
DEPEXONUT B CTPYKTYPY crabunbhoit dassr Aly,W.

B pabore [7] ycTaHOBIEHO, YTO COEAMHEHHME ALLW moxer Owrs
crabwimanposano B cruiase Al — 4,5 % (oo macce) W 3aKanxod or
1000 °C. O6pasosanne das Al;,W u AlsW npy stom nomasnsercs.
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K.B. ITosaposa
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ALY, ATIOMAHMU—ATTPUI

a puc. 129 mpeacTasneHa uarpaMMa CocTosHus Al—Y, IOCTpOCHHAS
ap paborst [1] mo manueM pabor [2, D]. B cucreme ycraHOBACHO
obpajosanue coenmuecHmnit AlY, ALY, AlY, ALY;, AlY,. B pabore [3]
Co0BThaeTCs TAKXE O CYMECTBOBAHUKM B CnCTEMe CocmuHcHus AlY;, a B
pab [4] ycraHOBJIEHO obpasosarue cocauHcHMs AlY. YyureBas
uaﬁﬂﬁc no npyrum cucreMaM Al—-P3M, yxasaHHbIE COCIMHCHHS MOTIH
GBITh CTAOMJIM3MPOBAHE TIPMMECAMH, TIO3TOMy OHM HE NPHBENEHH HA
MCYHKE.
prey Y, % (no macce)
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Coennuenns ALY m AlY, IUIaBATCS KOHTPY3HTHO TPH TEMOEpaTypax
1485 "111 100 °C, CgOTBBTCI?BESHHO. Coemunaenns AlyY, AlY, AlY obpasy-
JOTCS IO MCPATEKTHUECKMM peaknusm mpu temneparypax 980, 1130 u
985 °C, coorBercTBEHHO. B cHCTeME MMEIOT MECTO ABA 3BTEKTHUECKHX
npespamenns: K = (AD + Al;Y npu temneparype 63% °C ¥ ComepXaHuy
~2,9 % (ar) Y u X = (Y) + ALY, upu 960 °C u 75 % (ar.) Y. Tc»:mc—
DPaTypHl IIaBIEHMS COSAMHCHMI W 00pasoBaHms IBTEKTHKH, Goraroit Y,
YKasaup coracHo AaHHEIM paborsr [J]. B pabore [2] TEMIEpaTypEI
IJIAB/ICHUS COGAMHEHMH yCTAHOBJCHH BBINE YKA3aHHEIX 3HAYCHHMH,
HanpuMep, coemurenre AlY wiaswrcs npu 1355 °C. Koopnumarst SBTex-
THYeckoM Touku B obnactu, Goraroi Al, B3STH KaK cpenune MC)KIon
nansMu 640 °C u 2,9 % (ar) Y [J] u nannnmu 638 °C n 3,08 %
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(at.) Y [5]. Cornacno Hanbonee mosgueit pabore [6] ssrexTuka (AD +
+ Al,Y Xpucrasiusyercs TP TeMIepaType 638 °C m comepxatun
~2,7% (ar) Y. /

PactBopumocts Y B (Al) coctasnser npu Temueparypax 500, 600 u
620 °C, cooTsercreenHo, 0,024; 0,039; 0,046 % (at.) [7]. Maxcumans-
Has pacteopuMoctb Y B (Al), ompelencHHas TYTEM SKCTPANOJILLMH,
pasma 0,052 % (ar.) [0,17 % (1o macce)] [5] wm 0,061-0,091 % (ar.)
no ganHbM pabors [8].

CaepeHus 0 KPUCTALTMUECKON CTPYKTYpE COESAMHEHMI crucTeMu Al—Y
npuseneHs B Tabn. 87. B cnpasounnke [I] yxasmpaercs na cymecTso-
BAHKE BHICOKOTEMTIEPATYPHON Momubmkaumu ALY co cTpykrypoil Tuma

CsCl (cumBon IMupcona cP2, mp. rp. Pm3m) u TapaMeTpoM PEmIETKH a =
= 0,37 am. Coenunenue Al;Y, nonyuennoe npu aasiacanu 1,5—6,4 I'Tla
u remneparype 700—800 Ca, HMEET CIpYKTYpy TobKo THma BaPbg [11].

Ta6nuuna 87. Kpucrawindeckas CTPKTypa COeHHEHHH CHCTEMBI Al—Y

CumBon TlapaMeTpbi PEIIETKH, HM
Coenune- | Ilporotun | Tlup . HCcTOYHUK
Hue np. rp. Q b ¢
ALY (BT) | BaPb, hR12, 0,791° - - 9
3 0,6194 - 2,1138 91
R3
™ | 0,6204 - 2,1184 (10}
0,6197 (2) - 2,1136 (8) 1]
0,619 - 2,13 [12}
ALY (HT) Ni;Sn hP8, 0,6276 - 0,4582 [10]
P6,/ mmc 0,628 - 0,458 (12}
ALY MgCu, cF24, 0,7859 - - [2]
3 0,7827 - - [13]
Fd3
B3m 1 o785 - - [14]
0,786 - - [15]
AlY CrB oC8, 0,3884 (2) | 1,1522 (4) | 0,4258 (2) [16]
Cmcm
ALY, AlyZrs tP20, 0,8237 0,7646 [2]
P4,/mnm {0,8239 (3) - 0,7648 [16]
0,8222 - 0,7620 (171
AlY, Co,Si oP12, 10,6642 (2) | 0,5084 (1) | 0,9469 (2) [3]
Pnma 0,6629 0,5087 0,9473 18]
o = 46,13°.
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T.B. Jobamxuna

Al—Yb. AJIOMAHNHA—ATTEPBUI

Tparpamma coctosmna Al—Yb nocrpoena B paborax [1, 2. B cucreme
YCTAHOBJNEHO CymiecTBopaHme coemusenmit Al,Yb u Al;Yb. Xapakrep
06pazoBanus COENMHEHUIA M THI PEAKIHMH, B KOTOPHIX OHM MPAHUMATH
y4acThe, YCTAHOBJEH B 3THX paboTax OMMH M TOT Xe, ONHAKO TEMNEPATy-
pH 9THX TpespameHmit pasnauaworcs. Hampumep, coemmHerme Al Yb

Y6, % (me macce)
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WIABATCS KOHTPY3HTHO mpu 1450 °C [1] wm 1360 °C [2], a coenMHepme
Al3Yb obpasyercs B pe3y/IbTaTe NEPUTEKTUUECKOM PEAKIMH IIPU TeMIic-
parype 1065 °C [1] mmm 980 °C [2]. ABTopm 0630pHOI paﬁo'n.[," [3]
OTAIOT MpEANOYTeHAe NaHHBIM paorsl [2], Tak kak B 3Tod pabore
ucronbaoan Gonee uucTsii Al M nonyyeHs Gonee HaXeXHHe HafHHE
Tepmuyeckoro anaymsa. Ha puc. 130 npusepena amarpaMma cocTosHus
Al—Yb cornacro naunsiM pabor [2, 3]. B pabore [3] nprmmmaercsa Gonee
BBICOKAsi TeMreparypa monumopproro npespamenus Yb (795 °C) u,
COOTBETCTBEHHO, Gosee Bhicokas Temmepatypa (770 °C) KaTaTeKTHUecKoi
peaknmm (BYb) = (aYb) + XK mo cpaBHEHMIO ¢ IKCIIEDUMEHTABHO ONpe-
neneHHniM 3uavenneM (712 °C) s pabore [2].

Coenunenus Al;Yb u Al,Yb yuacrsyior B 9BTeKTHUECKMX npeBpame-
Husax X = (AD) + Al;Yb npu temneparype 625 °C u conepxanmu 4 %,
(ar.) Yb; X = (¢Yb) + Al,Yb npn remuepatype 657 °C u conepXanun
71,5 % (ar.) Yb. B pabore [4] coctas oprexTnkm B o6actn, Goratoi Al
onpenenen npu copepxanmu ~2,7 % (ar.) Yb. Cymecrsosanne coemume-
Hus AlYD, obuapyxensoro asropamu pa6otht [5], He MOATBEPIUIOCH.

Pagrnopumom Yb B (AD, Tak xe xak Al B (Yb), HesHaumTenmHa [1,
2, 4, 6].

CB&;}C)V{SI O KPUCTA/UTMUECKOI CTPYKTYPE COeAMHeHHH cucTeMbl Al—Yb
npuseneHsl B Taba. 88. B pabore [2] ykasbaeTcs HA CymeCTBOBaHHE
ofnacTu roMoreHHOCTH coemuueHus Al,Yb.

Ta6auua 88. Kpucrawimueckas CTPYKTypa COeiMHEHMil cucTeMbl Al—Yb

Coenunenune TIporoTun Cumeon ITupco-| Hapamerp pe- Hcrounnk
Ha, mp. Ip. IETKM g, HM
ALYb AuCu, cP4, 0,4202 i,
3 0,4201 [2]
P
m3m 0,4203 8]
0,42036 91
ALYb Cu,Mg cF24, 0,7877 [1, 10]
Fd3m 0,7881—-0,7872 21
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T.B. Jobamxuna

Al—Zp. AJIOMUHUIA—IAHK

Iuarpamma cocrosHus cucteMel Al—Zn paccMorpesa B paborax [X,
9, IIJ. Ha puc. 131 npeacrasiaeHa auarpaMMa COCTOSIHUS, OCTPOEHHAS
B cnpaBoynvke [X]. TeMneparyphl UMCTHIX META/UIOB IPUBEXEHE! COIVIAC-
HO CYMECTBYIOIIMM CTaHHapTaM. B cmcreMe HabGmonaroTca JBa HOHBA-
PUAHTHBIX paBHOBecHs: sBrekTHYeckoe — JK = (Al) + B mpm Temmepartype
382 °C n MoHOTeKTOHAHOE &) = . + B mpu Temmeparype 275 °C, rae o u
®; — TBEPABIE PACTBOPK Ha ocHOBe Al, B — TBepABIA PacTBOP Ha OCHOBE
(in). Kputuueckas T04ka Ha GMHOAAJIbHOM KPUMBOM, OrpaHMuMBarOmen

Zn, %o (no Macce)
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apyxaanyio obmacts o« + a;, umeer koopauHath 351,5 °C u 39,5 %
(atr.) Zn. B pa6orax [1—4] muarpamMa cocrosHng Al—Zn paccuuTaHa C
HCTIOB30BAHUEM TEPMOAMHAMMYECKUX NaHHBIX. [To nanubM paborh [3]
PasMuue MEXTy PACCUMTAHHBIMY ¥ SKCIEPUMEHTAILHBIMHA 3HAUECHUSIMU
TEMIIEpATyp JMKBUAYCA ¥ COMAyca He npesbmaer +1,5 °C, a TeMnepa-
TYp MOHOTEKTOMAHOTO IpPeBpAlIeHUs M Hayaja PaccAauBaHUs TBEPAOTO
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pacTopa Ha ase dasst +3 °C. Juarpamma cocrosaus Al—Zn, pUBEReH-
Has B 003opHO# pabore [5], XOPOIIO COXMACYETCS C AMATPAMMON, yKasaH-
Ho¥ Ha puc. 131. .

MakcumMapHas pactBopumMocts Al B (Zn) Opu SBTEKTHYECKOH TeMile-
parype 382 °C cocrasaser 2,5 % (aT.), a pacreopaMocTh Zn B (Ah —
33,5 % (ar.). Kpusas pacrsopumoctz Zn B (Al) mocrpoena B pabore! [6].
B pabore [7] npu cTapeHMH 3aKaJIEHBEIX CIUIABOB, CONEPXAUIMX 6—30 %
(at.) Zn, oBHAapyXeHO paccioenue TBeproro pactsopa Al. B paGore [8]
oBcyxnaercs o0pa3oBanue BHICOKOTEMIepaTypHoi a3 B. B pabore [9]
NpEJICTABICHA CIMHOMAbHAS KpuBas pacnaga (Al) ¢ ofpasosaHueM 30H
T'unbe—IIpecrona.
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I.K. Anexceenxo

Al—Zr. AIOMUHUA—ITAPKOHMIA

Ipexcrapnennas Ha puc. 132 amarpamma cocrosiamsi Al—Zr 10CTpoeHA
cortacao paboram [X, 1] u nomomHena naBHHME B 067acTH olpasoBaHus
coemunenust AlyZry u Al Zrs, monyuennumu B pabore [2]. Cucrema
XapakTepusyeTcsi 00pazoBaHMeM HEeCSTH COEXMHEHUIA: AlZr, AlZr,,
AlyZrs, AlyZrs, AlgZry, Al,Zrs, AlZr, AlyZr,, AlyZr, Al3Zr. Coenuaenust
Al Zrs, AlZr n Al3Zr nnaBaTCS KOHIPYSHTHO, OCTAJILHBIE COEMHCHUS
obpasyiorcst o nepurektueckuM (Al3Zrs, AlyZry, AlyZry) M nepuTexTo-
MIHBIM (Aer31 AlZr,, AlZr, A192r4) peaxIusaM. éoennne}me Al Zrg
nperepresaeT 3BTEKTOMAHKIA pacnian npu Temmepatype ~1000 °C. Tem-
HepaTypa IBTEKTOMAHOIC pacana coexuHenust AlyZrs He YCTAaHOBJICHA.
Psiq vcCieROBAHKH CILIABOB CHCTEMBI IOCBAMIEH M3y4EHMIO KPUCTALIMYEC-
KMX pemeToK o6pasylomuxcs B CHCTEME COEAUHEHMH M YTOUHEHHMIO
PACTBOPHMOCTH KOMIIOHEHTOB AAPYT B APYTC B TBEpIOM cocrosmnu [3J, 11,
3—6). MaxkcumambHas pacrBopuMocth Al B (aZr) mnpu TeMmepaType
940 °C onpenenena pasaoit 11 % (ar.) [1] wm 10 % (ar.) [3]. PacteO-
pumocts Al B (BZr) cocrasaser 10 % (ar.) [1]. Oas cornacoBaHus
peayabraTos pabor [1, 3] sHauenue pacrsopumoctu Al B (BZr) ykasaHo
Ha JMarpaMMe COCTOSIHHS IPUGIM3HTENbHO, UMES B BHAY, UTO OHO AO-
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JDKHO GbiTh MeHbIIe, 4eM 3HaueHue pacrsopmmoctd Al B («Zr). C monun-
KEHHEM TeMIepaTypbl pactBOpuMocTb Al B (aZr) yMeHbIDaercs ¥ MMeeT
corsacuo pabore [3] craemyroume 3HAUEHUS:

850 700 600 500 400 300
595 3,70 2,35 0,8 031 0,07

Temneparypa, °C
Pacrsopumocts Al, % (at.) ..

s remneparyp 850 u 700 °C B paGore [1] npuseseHsl Goee HU3KUE
3HayeHus pacTsopumocty — 5,5 1 1,2 % (at.) Al

3Hayenus pacrsopumocta Zr B TBepaoM (Al), yxasanssie B paGorax
[X, 4—6], xopomo corracywoorcs Mexpy coboit. CoracHo pabore [6]
pacrBopumocTh Zr B TBepaoM (Al) npusexeHa HUXe:
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Temnepatypa, °C 660,5 600 550 S00 450 350
Pacrsopumocts Zr, % (ar.) . 0,083 0,060 0,051 0,041 0,031 0,022

JlaHHKEE O KPUCTAJLIMYECKOR CTPYKTYpe coenuHeHu# cucreMsl Al—Zr
npuseneny B tabsa. 89.

Ta6bnuua 89. Kpucraxmmueckas CTPYKTypa coefMHeHmil cucrembl Al—Zr [2]

Cumson TlapaMeTpbl pelleTKH, KM
Coeaunenue | Ipororun | ITupcona,
1p. rp. a b c
AlZrg AuCuy cP4, |0,4372-0,4374 - -
Pm3m
AlZr, InNi, hP6, |0,4882—0,4892 - 0,5918—0,5928
P6,/mmc
AlyZrg Si;Ws 1132, 1,105 - 0,5396
14/mem
ALZe, — - 0,7611~0,7630 - 0,6976—0,6998
Az, - — | 054245433 - 0,5382-0,5390
Al Zrs Ga/Tis | APIS, 0,8447 - 0,5810
P6,/mem
AlZr CrB oC8, 0,3353-0,3359| 1,0866—1,0887 |0,4266—0,4274
Cmem
ALZ, ™
2 - — 0,5572—0,5574 | 0,9599—0,9601 | 1,3879—1,391
Al,Zr MgZn, hP12, 10,5270—0,5282 - 0,8748—0,8758
P6,/ mmc
Al Zr Al Zr tI16, 0,4010-0,4013 - 1,7315-1,732
14/ mmm
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Am—Be. AMEPHIIMII—BEPUJINIA

B cucreme yCTaHOBJIEHO CYymIECTBOBAHUE COETUHEHUS AmBe:13 c 'K
pemerxo#t Tuma NaZn,y (cemBon ITupcona cF112, np. rp. Fm3c) ¢ napa-
metpoM a = 1,0283 (2) um [1] wim a = 1,028 [7] +1,0300 mm [2]. Coe-
IMHEHUE MOXET 6bITh MOMydeHo Kak BoccraHosenneM AmF,;Be B Bakyy-
me npu temmeparype 900—1125 °C [J], Takx H BOCCTAHOBJCHHEM
AmO,Be npu Temnepatype 1500 °C [2].

JIuteparypa
1. Runnals 0.J.C., Boucher R.R.// Nature. 1955. V. 176. P. 1019—1020.
2. Benedict U., Buijs K., Dufour C., Toussaint J.C.// J. Less-Common Met. 1975.
V. 42. P. 345—-354.
JL.B. Monruanoea

Am—C. AMEPUITA—YTJIEPOJ

Jlmarpamma cocrosHus Am—C He nocTpoeHa.
Ceckpuxapbun Am,C; co crpyxrypo Tuna Pu,C; (cumsox ITupcona

cI40, np. rp. 143d) u napamerpoM a = 0,8296 M monyyeH B CILUIABAX,
conepxamux ~60 % (ar.) C, BHIUIABIEHHBIX B AyIOBOM IEYM M3 CMECH
MmeTasmueckoro Am ¢ C BBICOKO# YMCTOTH M OTOX KEHHBIX 3aTEM IIpH
1000 °C » Teuenne 1 y [1]. B paGore [2] ceckBEKap6upm moMydeH Ipu
B3auMone#cTeum C ¢ ruapuaoM Am IpH BHICOKOH TEMIEpaType C moce-
mylome#t nerasaumedr H npu marpese o 1200 °C. B srux yciaosusx
MOHOKap6un Am c pemerxoit Tuna NaCl B ommume or kap6unos Np u
Pu nonyuen se 6su1. B paGote [2] mpemmonaraior, YTO NpH BBICOKHMX
TEMIEpaTypax CymecTByer aukapbun Am.

Jlureparypa

1. Mitchell A.W., Lam D.J.// J. Nucl. Mater. 1970. V. 36. P. 110—122.
P 2. Damien D., De Novion C.H.// Bull. Inform. Scie. Tech. Paris. 1976. N 217.
. 67—76.
T.5. Benukanosa

Am—Cr. AMEPUIIUA—XPOM

JKCIEpUMEHTATBHBIE AAHHEE 110 U3YUYeHHIO CIU1aBoB Am—Cr B JTe-
Patype orcyrcrsyior. Asrope paGorst [1] paccumramu muarpammy cocto-
smst Am—Cr, NpeATONOXHB BO3MOXHOE ee TOf0OUe ¢ IKCIIEPUMEHTATHHO
HOCTPOEHHBIMHU QUATPaMMaMu cocTosiHug akTuHounos ¢ Cr. [luarpamma
cocrosgaus Am—Cr (puc. 133) sBaseTcs SBTeKTHYECKOl, OMHAKO TeMIle-
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paTypa 9BTEKTUKM MOXeT oKa3aTbcs Ha 200—300 °C BrIme yKa3aHHOTO
3HAUEHMS, 4 COCTAB IBTEKTHUUECKOH TOuKM MoxerT 6urh Ha 10—20 %
(ar.) cxeuHYT B cropoHy Cr. Xapakrep HOHBADMAHTHEIX DABHOBECHH NpPH
temnepatypax 1074 u 769 °C He ycraHOBJIeH.

Jinreparypa
1. Venkatraman M., Neumann J.P., Peterson D.E.// Bull. Alloy Phase Diagrams.

1985. V. 6. N 5. P. 415—416.
T.B. Jobamxura

Am—Fe. AMEPHIIMM—XKEJIE30

Huarpamma cocrosaust Am—Fe He moctpoena. B cruiaBax cucreMbl
ycraHoBIeHO ofpasosanue ¢asn Jaseca AmFe, tuna MgCu, (cumBon

Iupcona cF24, np. rp. Fd3m) ¢ napamerpom pemetku a = 0,730 um [1].

Jinreparypa
1. Kybamescxu O. JMarpaMMbi COCTOSIHMS IBOMHBIX CMCTEM Ha OCHOBE Xeresa: Ilep-
¢ anryt./ Tlop pen. JLA. Ilerposoit. M.: Meramnyprus, 1985. 184 c.

H.IT. Abpyxuna
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Am—H. AMEPUIIUIT-BOIOPO

Iuarpamma cocrosust Am—H He noctpoena. B pabore [1] coobmaer-
cs 0 nonyueHuy ranpuna AmH, ; B BUIe YEpPHOro PHIXJIONO HOPOMIKA.

B paGore [2] npuBeneHH CBENEHMS O CYIECTBOBAHMH THADHAA
AmH,,, co crpykrypoit Tuma CaF, (cumson Ilupcona cF12, mp. rp.
Fm3m), nasnenne OMCCOLMANIMK KOTOPOrO npu Temneparype 500—800 °C
noguuHsieTcs 3asucuMocty P, = 12,19+8812/T.

Aptops paGotsl [2] npemmosnaralor Takxe o6pasOBaHWME TMAPHAA
AmH; c rekcaronasbHOM pemeTko#, mopo6Hoi PuH,.

MakcumanbHas pacrsopumocts H B (Am) npu remneparype 800 °C
cocrasasger 10 % (art.).

Jinreparypa

1. M'amaknonosa H.A. Bogopozn B Merautax. M.: Merastyprus, 1967. 303 c.
2. Olson W.M., Mulford R.N.// J.Phys. Chem. 1966. V. 70. N 10. P. 2932—2935.

B.H. Illanosanos
Am—N. AMEPUITUN—A30T

Iuarpamma cocrosHus Am—N He mocTpoeHa.

B paborax [1, 2] ycTaHOBJIEHO CyMECTBOBAHHE B CHCTEME MOHOHWTPH-
ma AmN co crpykrypoit Tuma NaCl (cumeon Ilupcoma cF8, mp. rp.
Fm3m) ¢ napaMeTpoM pemetku g = 0,4995 um. Hurpua noayyen npu
B3aumoneicTsu N ¢ rugpugoM Am npu tremneparypax 600—700 °C [2].

Jlareparypa

1. Benedict U.// J. Less-Common Metals. 1987. V. 128. N 1—2. P. 7—45.
2. Damien D., De Novion C.H.// Bull. Inform, Scie. Tech. Paris. 1976. N 217.

P. 67-76.

T.5. Beaukanosa

Am—0. AMEPHIIUI—KUICJIOPOL

Huarpamma cocrosiaus Am—O He NoCTpoeHa.

Am obpasyer ¢ O Tpu oxcupa: AmO,, Am,03;, AmO [1]. Juokcun
AmO, nomyven pasnoXenveM HATPaTa WM CXMTAHMEM OKCAJaTa Am Ha
BO3Myxe ¢ nocaexyomuM HarpesoMm o 500 °C B kucsopone nmom nasieHU-
eM 9,1 MIla [2]. CeckBuOKCHA Am203 (T, ~2200 °C [3]) mmeer
Heckonbko Momucukamuit — A, B, C. Huskoremneparypuas (< ~800 °C
[31) Momuduxamus C nonxyuena npu remmeparype 600 °C Boccranosie-
HremM AmO, sonoponom [2]. Moaudukauus B cymectsyer B uaTepsane
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temmeparyp ~800—1000 °C [3] (~1000 °C > ¢ > ~460 °C [4]). B pabore
[4] momudukanus B ofHapyxesa B obpasmax Am—O, comepXammux
60,2—60,7 % (ar.) O, zakaneHsnx ot 800 °C u Beome. BricokoTemrepa-
TypHas Momuduxanus A CymecTsyer Ipu TeMieparypax summe ~1000 °C
wm ~800 °C. B pabore [2] mogndmxamms A moxyuyeHa Ipu TeMOepaType
800 °C BoCCTAaHOBJAECHHEM BOZOPOXOM HPOAYKTOB DACIafa okcajaara Am.
Agropsl pa6or [4, 5] monarator, uro Mopudukanus C nepexoguT Hero-
cpeactBeHHo B Moaudpukapuio A npu temmeparype 500 °C [5] win
~800 °C [4]. Morookcuny AmO MoxeT 6uTh NOKyUYeH BOCCTAHOBJIEHUEM
mmokcuna Am BogopomoM [6]; o 0GHapyXXeH TaKXe B BENMECTBE, MONYy-
yerHoM npu 1200 °C BoccraHOBAeHMEM MeTa/IMYeckuM La nponyxTos
pasnoXeHus OKcajJaTa Ha Bosayxe (pu 600 °C) [7].

QazoBsie coorHomenus B cruiasax Am—O, conepxamux 60—67 %
(at.) O, uayuensl B paborax [4, 5]. Pe3ayabraTsl npencraBaeHbl HA pUc.
134. Pazymuator nBe u30CTpyKTypHEE (hopMel Momudukamum C, oramua-
omueca cocrasoM — C u C’ [5]. I'paHuusl 061act¥ roMOreHHOCTH
HusKoTeMieparypraoi momudukanmu C (mxe 500 °C [5]) maxoparcd
npu conepxamuu 60—61,4 % (ar) O, secokoremneparypuoit C’
(>350 °C) npu comepxanum 61,8—62,7 % (at.) O. Cias Am,0, [60 %
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(at.) O], saxkasnenssii or 1000 °C, umen Tombko Mogudukanuio A. Tlpu
Gonbmem conepxanuu O [mo 61,8 % (ar.) O] B CrUIaBax, 3aKaJeHHHX
ot 500—950 °C, mapany ¢ momuduxauusmu A u C Habmonanuch e
TOYHBIE PEHTTEHOBCKHE pedVIEKCH, BO3MOXHO, NPHHAIEXANME mommdu-
xamp# B [4]. HedexTHbi 10 KHMCAOPOXY AMOKCAX IPU BHICOKMX TEMIepa-
Typax MMEET MPOTSKEHHOCTh o6acT romMorensocTy ot 62,7 mo 66,7 %
(ar.) O. B wmrepsane Temneparyp 850—1020 C Habmonaercd PaccIOeHNE
teepnoro pactsopa (AmO,) u, KaK pesysIbTaT 3T0r0, — MOHOTEKTOMAHAS
peakuus npu Temmepatype 8350 °C: Amy gg(vy)) = Am,05(CH +
+ AmO; gz(yp). TIpu remmeparype 350 °C C’-monutukanms pacnanaercs
1o 3BTekToMHOM peakmuy AmO, ,(C') = AmO; 54(C) + AmO; gg(yy).

CBeneHus 0 KPUCTA/UTHYECKOH CTPYKTYpE OKCHIOB Am IPHBENEHH B
taba. 90.

Ta6bnuuma 90. Kpucrauiyeckas CTPYKTypa coeMHeHMIT cCUCTEMB Am—Q

Cumson TlapamMeTprl pelieTku, HM
Coepune- | IIpororun | ITupcoua, Hcrounux
HME np. rp. a b c
Amy0,(C) | Mny0y cI80, 1,103(1) - - 1, 2]
Ia3 .
Am,0,®)°| 0,5m, mC30, 1,438 0,352 0,892 [1, 4}
C2/m
Am,0,(A) La,0, hPS5, 0,3805 -~ 0,5960 [1]
pP3m1 0,3817(5) - 0,5971(1) [21
AmO NaCl cF8, 0,505 - - 1, 7]
Fm3m
AmO, CaF, cF12, 0,5383(1) - - [2]
Fm3m | 0,5376 - - 1
*p = 100,4".
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T.51. Benuxanosa
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Am—Pt. AMEPUITMI—TIJIATHHA

Tlo aranorwm ¢ muarpammoil cocrosrus cucreMst Nd—Pt [1] B paBore
[2] npemmonaraercs (puc. 135), uro B cucreme Am—Pt GyxyT 0GpasoBbi-
BATbCS TBEPAHE PACTBOPHI HAa OCHOBE MCXOAHBIX KOMIIOHEHTOB (Am) u
(PD), a Takxe coemunenust Am,Pt;, Am,Pt,, Am;Pt,, AmPts (o nepn-
TEKTUYECKMM peaKkuusaM) M coeguHeHus AmPt u AmPt2 (TIaBsmuecs
KOHIpysuTHO). O6macts TBepmux pacteopoB Ha ocHoBe AmPt, cme-
meHa B cTopoHY Pt or crexuomerpuueckoro cocraBa. BO3MOXHB
SBTEKTUUYECKHE PEAKLMH C yyacTueM (Am ; ;
b oo peaxwy y (Am) 1 Am,Pt;; AmyPt, u AmPt,;

Pt, % (no macee)
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OKCIEpUMEHTAIbHO YCTAHOBJIEHH COSAMHEHUS AmPt, u AmPts.
COCI(HHCHP:C AmPt, cymecTByer B HHTepBade KOHUEHTpAILUH
~66,7—74 %, (ar.) Am u umeer Ky6uueckyio cTpyKTypy TMna Cu,Mg

(cumBon Ilupcona cF24, np. rp. Fd3m) ¢ nmapaMeTpoM pemeTKu a =
=0,7615 BM ans cocrasa ¢ 67 % (ar.) Am [3] wm 0,766 mM [4]. Takoe
pa3nuuue B IMapaMeTpax PelleTKH MOATBEPXKAAET MIALIO CYIIECTBOBAHUS
06/1ACTH TOMOTEHHOCTH COCTMHCHHS AmPt,. Coenunerne AmPt; (83,3 %
(aT.) Am] MMeeT rekcaroHaJIbHYK CTPYKTYpy THMna CaCus (cumsox
IMupcona AP6, np. rp. P6/mmm) c napamerpamu a = 0,9312, ¢ =
=0,4411 um [5] mwiu a = 0,5307, c = 0,4407 um [6].
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K.B. Hosaposa

Am—Pu. AMEPHIIMI—ILTY TOHHI

Uccnenopanuio cucteMu Am—Pu nocssmiesa Jums oxHa pabora [1],
B KOTOPOil C MOMOMIBIO METOOB MMKDPOCKOIIMYECKOTO U penTtreHorpadu-
YECKOTO aHAMM30B, 3 TAKXE ONTHUECKOH IMMPOMETPUM IOCTPOEHa Auar-

cocrosmms. B pabore ucrnomssosans Pu umncroroit 99,91-99,99 %
(o macce) 1 Am, conepxamuii 0,15—0,5 %, npumeceit, rIaBHEM obpa-
som La. Ha puc. 136 mpuBeseHa muarpaMMa COCTOSIHHS CHCTEMBI Am—Pu,
nocrpoessas B pabore [M] mo mammmM paGorst [1] c mompaBkoi Ha
YTOWHEHHBIEC 3HAYCHHS TEMIEPATYP ILIABICHAS UCXONHBX KOMIOHEHTOB
¥ noaumMopdHEX npeBpamenni Pu.

TIpu comepxamuu Am Menee 4,16 % (ar.) dasa & He pukcupyercs
Haxe mpy GHCTPOM OXJIaXJAeHWM. MakcmmasbHas pacTBODHMOCTD Am B
(ePu) cocrasaser 8 % (ar.) mpu temmeparype 665:15 °C (remmeparypa
neputektuueckoi peakuun X + & = ¢). Pacrsopumocts Pu B (¢Am)
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cocrasiser MeHee 5 %, (ar.). Ilpu BospacTaHuM xoHueHTpamu Am B
TBEPIOM pactsope & mapamerp ero I'[K pemerku ysenuuusaercs or
0,46545(8) um B cruiase ¢ 4,16 % (ar.) Am 5o 0,4893(5) um Y YUCTOrO
Am; 1pu 3ToM Ha6MIONAIOTCS TONOXHTEIbHHE OTKJIOHEHUS OT 3aKOHA
Berapna.
JInreparypa

1. Ellinger F.H., Johnson K.A., Struebing v.0.// J. Nucl. 3 . V. N
T 8 g /1 ucl. Mater. 1966. V. 20. N 1.

JLC. I'yseii
Am—S. AMEPHI{UIi—CEPA

Huarpamma cocrosaus Am—S He nocrpoena. B cucreme ycranosmeno
CYMIECTBOBAHUE JIMIIIb OJHOTO Cy.abpuna Am,S, ¢ KyGHueckoit CTpyKTypoi
tana CeS, (cumpon Ilupcoma oP24, mnp. rp. Pnd2)) w napamerpom
pewierku a = 0,8445 (3) um [1, 2]. CoenuneHue MOXeT 6HITH MOYYEHO
no peakuuy [3]: 2AmO, + 4H,8 ~ Am,S, + S + 4H,0 npu 140 °C.
Jinteparypa

1. Zachariasen W.N.// Acta Cryctallogr. 1948. V. 1. N

2. Zachariasen W.N.// Acta Cryatallogr. 1949. V. 2. N X

3. Hacr P., Kpakkait T.// Vcnexu xumuu. 1953, T. 22, Ne 5. C. 583—627.

As—Au. MBIINIbAK—30JI0TO

Ha puc. 137 npencrasnena auarpamma cocrosiEust As—Au, IOCTpoeH-
Hasl OyTeM OGOGIIEHMS JMTEPaTYPHBIX AAHHBIX M C YUYETOM HPOBEAECHHBIX
TEPMOIMHAMUYECKMX PACUETOB.
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Au o6pasyeT ¢ As HPOCTYIO JHATPAMMY SBTEKTHYECKOTO THIIA. Temrre-
paTypa 9BTEKTHUECKOHA peaKuuH paBHA 636+2 °C, 4TO HECKOJIbKO MpPEBbI-
maer reMueparypy cybammanun As (603 °C) npu atMochepHOM nasie-
HAM. DBTEKTHYECKAs TOYKA PACIOJIOXEHA IIPU COREPXAHUM 43,5:1,5 %,
(ar.) [66,9:+0,4 % (mo Macce)] Au [1, 2].

Jluteparypa

1. Gather B., Blachnik R.// Z. Metallkunde. 1976. Bd. 67. N 3. S. 168—169.
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As—B. MbIIIIbIK—BOP

Iluarpamma cocTosHus cucTeMbl As—B ne ycranosaena. Ha puc. 138
npEBENeHa CXEMA DABHOBECHH B CHCTEME As—B cornacso pabore [1]. B
cHCTeMe YCTAaHOBJIEHO oGpasosanue coemunenui AsB, AsBg. TTo nanmsm
pa6or [1, O, 2] mocnensee coequHeRUE 6osee Gorato B.

CoCTaB COEIMHEHMS C BHICOKHM COAEpXaHMEM B OTBEYaeT CrexuoMeT-
puueckoMy cocraBy As,;B; [3]. Coenunenue, NOJIYYCHHOE B BUAE MO-
HOKpucrajia B pabore [2], COITACHO AaHHBIM XMMHUECKOTO aHAMM3A
nmeer QopMyny As| 5;By; 53 M TPUIOHANBLHYIO CTPYKTYpY THIA PBg
(cumBou TTupcona AR14, np. rp. R3m) ¢ napamerpamu a = 0,6139 uM,
¢ = 1,1970 um [2]. Coenunenne As,B;; uMeeT CTPyXTypy TUna B,C
(cumBon ITupcona AR29, np. rp. R3m) c napamerpamu a = 0,6142 um,
¢ = 1,1892 uM [3], coenumerne AsB — cTpyktypy Tuna canepura
(cuon ITupcona cF8, np. rp. F43m) ¢ napaMeTpoM a = 0,4777 um [3].

Teepnoiit pacreop As B (B) mmeer mapamerpw a = 1,09488, ¢ =
=2,38124 um [3].
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JIureparypa

1. Eaucees A.A., Bab A.A,, Me
xumun. 1964. T. 9. Ne 5. C. 1158—1164.
2. Amberger E.// Acta Crystallogr. B. 1976. V. 32. N 8. P. 972-976.

3. Crespo A.J., Tergenius L.-E., Lundstrdm T.// J. Less-Common Met. 1981. V. 77.
N 1. P. 147—150.

3.C.// Xypnan neopranuueckoit

10.B. Kysvma
AS—Ba. MbIIITbYIK —B A P

Huarpamma cocrosrmst As—Ba He nocrpoena. Wssecrnbl mms otaesns-
HBIE XUMWIECKHME COCIMHEHNS B JTOH CUCTEME, TOTyUYeHHHIE BOCCTAHOBIIC-
HueM Bag (AsO4)2 YrIEpOAOM M NPSMBIM CHHTE30M U3 37eMeHTOB [X].
Coenunenne As;Ba mnasurcst npu Temmnepatype 647 °C.

CBenennst 0 KPUCTA/UIMUECKOM CTPYKTYPE COSNMHEHM T IPUBEACHH B
paborax [1, 2] (tabx. 91).

Tabnruuwa 91 . Kpucrasiuueckas CTPyXTypa coevHenmii cucreMnt AS—Ba

Cumson TlapaMeTps! pewreTky, HM
Coepuue- | ITporornn | Iupcona, Hcrounmx
Hue np. rp. a b ¢
AsBa, La,Sb 12, 0,513 - 1,736 1]
14/ mmm
As;Bag Mn,Si; hP16, 0,949 - 0,790 [1]
P6;/mem
As,Ba” - mC16, 1,0162 0,776 0,6015 [1, M1]
C2/m
As,Ba; - mP34, - - - [2, M1]
P2)/n
*B = 113,55°.
Jlureparypa

1. (DH3UKO-XMMHYECKHE CBONCTBA TIOJMYNPOBOAHMKOBLIX BemecTs: Cnpasounuk/ [Tox
pen. A.B. Hosocesosoit, B.B. Jlasapesa. M.: Hayxa, 1979. 537 c.

2. Bruzzone G., Merlo F.// J. Less-Common Met. 1982. V. 85. N 2. P. 285-306.

JLJ. 3ycman
As—Be. MBIIITbAK —bEPHJLINIA

IIpu sarpese Be ¢ As TOJy4YeHO COCTMHEHUE HEM3BECTHOIO CTEXHOMET-
pudeckoro cocrasa [1]. CornacHo pa6ore [2] 510 coemuHenue mmeer
¢opmyny As,Be. Coemuuenue As,Be pasmaraerca Bonoit ¢ oGpasoBaHreM
MBUIILIKOBOTO Boxopona. B pabore [3] coemudenue As,Be nonyueno B
pesyibTaTe B3AHMOACHCTBUS JMEMEHTOB Ipu TeMmepatype 700 °C B

TBEPAIOM COCTOSIHMM B 3aNASHHEIX TPyOKax. B oroii xe paBore coobmaer-
CS O COEAUHECHUMN As2Bea,
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JinTeparypa .
1. Box A.E. Ctpoenme ¥ CBOWCTBZ ABOWHBIX META/IMYECKUX CHUCTEM. M.: dusmartrus,
19592. 'II:l.a;.“’:)So(; i’llfl CTpyKTyphl ¥ CBOWCTBA CILIABOB Gepunmsi. M.: Dueprousnar, 1981.

37 ; Gerardin R., Aubry J.// J. Solid State Chem. 1976. V. 19. P. 239—244.
' JI.B. Monuanosa

As—Bi. MBIITbSIK—BUCMYT

marpa i Gore [X] mo
mMa cocrosHus As—Bi (puc. 139) npuseneHa B pal

aHEH:IM paboru [1]. Ora cucreMa mpPOCTOTO SBTEKTHUYECKONO THMA, TAE
fI(exullf:pzn"ypa BHIPOX/IEHHOH 3BTeKTHKY HA ~1 °C Hixe, ueM Temnepaq'y:
pa Twiasnerns Bi. Omsako ykasaHHAs HA PUCYHKE MPEACIBHAS PACTBOPH:

As, o (n0 mu't‘t’)

[ 5 10 15 z0 25 30 40 50 60 7l0‘l'ﬂ]'ﬂ ‘700
T T
t.°C T T T 1 1 T A
' s8MIa.
817(3.58M01a)
800 =]
x
700 /
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500 / ]
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300, 270.3°
271 6427z
200 As) —>=
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8i As, %o (am.) As

Puc. 139. As-Bi | As s B0 mopovaT mpuBO-
mocrs 0,5 % (at.) [0,18 % (mo macce) B (Bi) npom

IMMBIM :ranf’ xe [X] uud)p;nmm namHEM pabotsl [1], PACTBOPUMOCTD As
B (Bi) ymessmaercs ¢ ~0,42 (upm OIBTEKTUUECKOM TEMIEpaType
270,3 °C) no 0,3; 0,24 u ~0,2 % (ar.) mpu 200, 100 °C u npu KOMHaT:
Hoit Temnieparype [1]. Tlo naHHbBM pafots [2] MaKCMMATbHAsS PacTBOPH
Mocts As B (Bi) mocruraer 1,0 % (aT.), uTO, MO-BHIMMOMY, CHJIBHO
3aBumeno [I0].




L

As—Cd 257

256 As—Bk, As—C, As—Ca
Jluteparypa
Cumson Mapame

1. Geach G.A., Jeffrey R.A.// I. Metals. AIME, 1953. V. 5. N 9. P. 1084. Coemuue- | TIpoTorun | Tlupcona, paveTpr perieTn MY Hcro

2. Usanos I'.A., Perenb A.P.// Xypnan TexHMUeCKOoit PUIUKH. 1955. T. 25. Ne 1. HUE np. 1p. a b c THUK
C. 49-65. AsCa, La,Sb tI12 —

10.B. Kysvma z ? 14/ mmm - - B3
e

As—Bk. MI)H]-HTISIK—BEPK-HI’Iﬂ *a = 94,44 °C; p = 112,527 y = 89,45°; reMnepaTypd IIaBIeHHs 747 °C.

JmarpaMma COCTOSIHMSL As—Bk e mocrpoena. B cucreme YCTAHOBJIEHO
CyIIECTBOBAHHE COEMHEHU AsBk ¢ TLIK crpykrypoit Tuna NaCl (cum-

post Tnpcona cF8, np. rp. Fm3m) [11.

JlutepaTypa
1. Damien D., Haire R.G., Peterson J.R.// J. Inorg. Nuclear. Chem. 1980. V. 42. N 7.

P. 995—998.
T.B. Jobamkuna

As—C. MBIIbSK—YTJIEPOI

JlparpamMMa COCTOSIHUS As—C He u3y4yeHa.

B xunsimeM As (BO3MOXHO, UMeeTCs B Bty CyOnmaManus) ” pacTBOpA-
JOTCS CJIeMB YU HEU3MEpMO masie komauecrsa C” [X]. B pabore [LL1]
coobmaercs O IIPUrOTOBJIEHUH XMMHUECKMMM METONaMu COEMMHEHUT

AsCj, cTpyKTYypa KOTOpOTO HEU3BECTHA.
T.5. Beaukahosa

As—Ca. MBIIIbSK—KAJIBIIMH

[lparpaMMa COCTOSHHUS CHUCTEMBI As—Ca He msydyeHa. B cucreMe
VCTAHOBJIEHO CYNIECTBOBAHHE eCTH XMMUUECKUX COCHUHCHMH As;Ca,
As;Ca,, AsCa, As;Cas, AsCa, u As,Ca [1—3]. CBenenus 0 KpACTALI-
yeckoH CTpYKType HSTH U3 HUX npuseneHs B Tab. 92. CrpykTtypa
coenunenns As,Ca He yCTaHOBJIEHA.

Ta6aumna 92. K pucrainngeckas CTPYKTYpa coepMueHHit CHCTEMB! As—Ca

Cumeont TiapameTpbl pelieTky, BM
Coepune- | IMporotvn Tlupcona, MCTOUHMK
Hue np. Tp- a b ¢
A53C3° CaP, aP8, 0,9019 0,7589 0,5838 (2}
P1
As;Ca, As;Ca, mP40, - - - {31
P2/c
AsCa Na,0, hP12, 0,7858 - 0,5921 {21
P62m
As;Cas Mn,Siy hP16, 0,8479 - 0,6844 (21
P6,/mem

JIuteparypa
1. Iandelli A., Franceschi E.// J. Less-Common Met. 1973. V. 30. N
. 1 . . . V. 30. N 2. P. 211214
2. Bouhofer W., Wittmann M., Schvering H.G. i )
i 5 p P Suholer g H.G.// J. Phys. Chem. Solids. 1981. V. 42.
3. Bruzzone G., Merlo F.// J. Less-Common Met. 1982. V. 85. N 2. P. 285--306.

JLJL 3ycman
As—Cd. MBIIIIbSIK—K A JIMH¥1

Imarpamma coctosmus As—Cd (puc. 140) mocrpoena B pabore [1] Ba
OCHOBaHMH KPUTHYECKOTO 0630pa MMEIOMUXCS TUTEPATY PHBIX AAHHDIX. B
CHCTEME YCTAHOBJICHO CYHIECTBOBAHME TBEPMBIX PACTBOPOB (As) u (Cd)
a TaKXe ABYX COCAMHEHHH CdjAs, u CdAs,. Coenunenne As,Cd rmai
BHTCS KOHTPYIHTHO TIpu Temnepatype 721 "é 2,3l = npe'repnena?:'r PR
nozmopdmn]:xx npespamenms: «CdzAs, (HT) = o'CdjAs, mpu TemIepa-
Type 225 °C, «'CdzAs, = o d;As, npm TeMmmepaTpe 465 °C u
@”CdsAs, = PCdjAs, (BT) npn temmeparype 595 °C [4]. a"CdjAs,

AS,% (no macce)
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MOXET OBITH CTAGMIM3UPOBAHA IPH KOMHATHOM TEMIIEPAaType NpPUMECSMM
u nedexramu pemerku [5].

Pacreopumocts Cd B CdjAs, cocrasaser 0,5 % (ar.) npu Temmepaty-
pe 500 °C u 0,1 % (ar.) npu remneparype 25 °C. Coenunenue CdAs,
miasutcs KonrpyasntHo mpu 621 °C [2]. OTpe3ok XpuBOH JHKBUIYCA,
orsevaromuit xpucrasmsauuu dase CdAs,, HaGmopaeTcs JMIb TpH
BBEIEHWM 3aTPaBKM (MAJIEHBKHMI KPUCTA/UTUK IIPEABAPUTETHHO NMPHUTOTOB-
nensore coemueeHns CdAs,, KOTOpsl BBONWIM B DAacIuias). B astom
cyuae Kpuctammayrorcs ase osrektnkm: CdAs, + CdsAs, npu temmepa-
rype ~610 °C u comnepxanuu ~56 % (ar.) Cd, a raxxe CdAs; + (As)
npu 620 °C u 67,7 % (ar.) Cd. Ilpu orcyTcreuu 3arpaBku oOpasyercs
Meractabuwibsas sprektuka CdjAs, + (As) B CILIaBax, COAEPXAIUX
Gonee 40 % (ar.) As. [uarpamma cocrossus As—Cd, npuseneHHas B
npyroit 063opHoit pabore [M1], ormuacrcs or mpuBexenHo# Ha puc. 140
TONLKO yka3aHueM o61acTu roMoreHHocTd mas coepuHenus CdAs, u
3HayeHueM TeMmepaTyph miasaerus CdyAs, (715 °C).

CBeneHns O KPHUCTA/LTMYECKOH CTPYKTYpPE COSMMHEHMH, 06pasyonmxcs
B CHCTEME, MHOTOUHCJIEHHH ¥ TPOTUBOPEUMBHL; HAUOO/Ee HOCTOBEPHEBIE
U3 HUX NpUBEReHb B Tabm. 93.

Tabnuua 93. Kpucrajumueckas CTPYKTypa COegMHeHnH cucreMbt As—Cd

Cumson TTapaMerpbl peleTKH, HM
Coenuuenue IIpoToTun ITupcona, Wcrounuk
np. rp. a ¢
«CdsAs, (HT)| aAs,Cds 7160, 1,267 2,548 [1, M2]
I4,cd
«'Cd,jAs, - tP160, 1,2707 2,5634 (6, M2}
P4,/ nbc
«”Cd;As, Zn,P, tP40, 0,896 1,266 (1, M2]
P4,/nme
0,8963 1,2680 (5, M2]
BCd,As, CaF, cF12, 0,638 - (6]
Fm3m
CdAs, As,Cd tit2, 0,7956 0,4674 (8]
1422

TapaMeTpsl pemeTox AIs Momubukamuii o, o’ U «” COCAUHEHHS
Cd,As, B unTepBane Temneparyp 23—518 °C npusencHs! B pa6bore [1].
Tox B/IMAHKEM BHICOKOTO AABJCHMS M TEMIEPATypPhl MMEET MECTO obpaso-
BaHMe paja Momudukanuii coemunerns CdjAs,; PT pguarpamma coemvHe-
must CdjAs, ycranossiena B pabore [7]. Ilpa nasnesuu 3 I'Mla u Temite-
parype 1000 °C obpasyerca momudukanus CdAs, co cTpyxTypoil THna

La,0; (cumsox ITupcona APS, np. rp. P3ml)u napaMeTPaMM pemeTKH
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a = 0,430, ¢ = 0,6870 mm [9]. Ilpu nasnenun 5,5 T'Tla ofpasyercs
MoTHdUKAIMS ¢ FEKCATOHATBHOM CTPYKTYPOH 1 MTApaMETpaMu a = 0,794,
¢ = 1,282 um [V-C]. B pabore [7] coobmaercs o coepunenuun CdAs,
koTopoe uMeeT cTpyKTypy Tuna CdSb.

Jiureparypa
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3. Xemayxmbiit C.0.// XKypnan Pycckoro $uauko-XuMH4ECKOro obmecrsa. 1913.

T. 45. C. 1137.
4. Trzebiatowski W., Krolicki F., Zdanavicz W.// Bull. Acad. Polon/ Sci. Tech. 1968.

V. 16. P. 343.
5. Pietraszko A., Lukaszwicz K.// Phys. Status Solidi. (a) 1973. V. 18. P. 723.
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P. 177—182.
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9 Katzman H., Donohue T., Libby W.F.// Phys. Rev. Letters. 1968. V. 20. N 3.

P. 442—445.
10.B. Ky3vma

As—Ce. MBIILIbIK—1EPUI

Imarpamma cocrosEmsa As—Ce He nocrpoeHa. Pesy/bTaTel pasiaMdHbIx
HCC/IEROBAHMAI TI0 H3YUEHHIO coequuenmil cucreMsl As—Ce paccMOTpEHE
B paGore [l]. B oro#t cucTeMe CymECTBYIOT TpH COCTHHEHMS As3Cey,
AsCe u As,Ce, cBefeHHs O KPUCTAUTMUECKON CTPYKTYPE KOTOPBIX IIpHBE-
neHbl B Ta0n. 94.

Ta6auuma 94. Kpucrawimdeckas CTpykTypa coeaunenmii cucreMbl As—Ce

Cumson ITapameTphl pelieTKH, KM
Coenmue- | Mpotorun | ITupcona, Hc
Hue np. Tp- a b c
As;Ce, Antu- cI28, 0,9053 - - m
P Th, 143d
AsCe NaCl cF8, 0,6079(2) - - [21
Fm3m
As,Ce’ As,Nd mP12, 0,4165 0,6871 1,051 12}
P2/c
B =106,7°.

9s
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Jiureparypa

1. Gschneidner, Jr., K.A., Calderwood F.W.// Bull. Alloy Phase Diagrams. 1986. V. 7.

N 3. P. 276-271.
2. Ono S., Despault J.G., Valvert L.D., Taylor J.B.// J. Less-Common Met. 1970.
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JILJL. 3ycman

As—Cf. MBIIUbIK—KAJIOOPHUM

B pabore [1] coobmaercs o coenmuenmm AsCf, mmeromem I'IIK
crpyxrypy tana NaCl (cumson Ilupcona cF8, np. rp. Fm3m).

Jlureparypa
1. Damien D., Haire R.G., Peterson J.R.// Inorg. Nuclear Chemis Letters. 1980. V. 16.

P. 537-541.
T.B. Jobamxuna

As—Cm. MBI AK—KIOPUR

B cucreme obpasyerca coemunerne AsCm c T'IIK crpyxrypo#t tnna
NaCl (cumson ITupcona cF8, np. rp. Fm3m) [1].

Jlurepatypa
1. Damien D., Haire R.G., Peterson J.R.// Inorg. Nuclear Chemis Letters. 1980. V.
16. P. 537—-541.
T.B. Jobamxuna

As—Co. MBIIbAK—KOBAJIbT

Iuarpamma cocrosaus As—Co B obnactu xoHueHTpanumit 10 50 %
(at.) As mocrpoena B paBore [l] Ha OCHOBAHMM JAHHHX TEPMUYECKOTO
aHANM33 CIUIABOB. B CHCTEME YCTAHOBIEHO 06Pa30BAHNE YCTHIPEX COCMH-
nenmit: CogAs,, Co,As, CojAs, u CoAs, a TaKXe CymECTBOBAHUE IBTEK-
ke X = (Co) + CosAs, npn Temneparype 918 °C n comepxanmu
~26 % (ar.) As. Kpome Toro, coodmaercsa o moammopdusMe COEUHEHRMS
CosAs, npu Temmeparype 828 °C z reriosnix axpexrax npu TeMmnepary-
pax 248—352 °C u comepxannsax 13—37 9% (ar.) As, Ipupona KOTOPHIX
HewsBecTHA. B paGore [2] ykasaHa TeMIlepaTypa 9BTEKTUYECKOTO NIPEBpa-
menns 977 °C u remnepaTypa nonmuMopdHOro npespamenns 866 °C.

Bonee monuwie uccaenosanus [3—5, O], MpoBENEHHBIE C UCIOIb30BA~
HHEM PEHTTCHOBCKOTO 3HAJIN33, MO3BOJISIOT CuMTaTh, uto daza CosAs,
npeTepnesaer He noanMopdHOe IPEBPAINEHHE, 8 SBTEKTOUAHBIA pacnan
npu temneparype 867 °C [5]. ®asa Co,As uMeer ase Momudmxanuy,
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npaueM s nomeMopdproro npespamennst «Co,As = BCoyAs xapakTepen
IECTEPE3WC: TIPU Harpese B MHTepsaie Temmeparyp 490—520 °C, npu
oxNaXxaeHun B vHTepsate Temmepatyp 402—388 °C. 310 B obmemM corma-
cyercs ¢ nasubiMu paborst [1] m pabor [2, 6], B xoTopsix coobmaercs o
CYIECTBOBAHIY TepMU4ECKuX DGHEKTOB B CILIABAX C COMEPXKAHKEM As
menee 10 % (ar.) npu Temneparypax ~620—660 °C (sarpes) m ~520—
540 °C (oxnmaxnenue). B cruiasax, conepxamux a0 33 % (ar.) Co, atn
3¢bdexTs MOryT OHTb CBS33HH C a/UIOTPONMYECKUM NpPEBPAmEHUEM
(eCo) = (aCo), xoropoe wra Co umeer Mecro npu Temmeparype 422 °C.
Coenuneane CoAs mmeer nommopdHOE NpeBpameHME, TEMIEpPAaTypa
xoroporo ~974 °C [3].
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Ha puc. 141 npmeeneH BapMAaHT AUArpaMMbl cocrogana As—Co,
VUMTHIBAIOM TIPAKTHUYECKH BCC XAPAKTCPHHIC 0COOEHHOCTH, OTMCUYEHHRIE
g paborax [X, 9, 5, 7]. Temneparypa moEMOPdHOTO TIPEBpAmMEHNT
Co,As npuHaTa PaBHOH 452 °C coracro Hanbosee nosaHei pabore [7].
Cocmmenns CosAs, 1 CozAs, cymECTBYIOT IpH TeMreparypax HE HAXE
867 [5] u 940 °C [3], COOTBETCTBEHHO.

Pacrsopumocts As B (Co) He DPEBHIIAET 56 % (t) [T % (mo
macce)] [5], HO 9TH JAHHKIE, O-BUAKNMOMY, SBJISIOTCS 3ABLIICHHBIMH.

Ipusenennsni B pabore [M1] BapuaHT IMArpaMMil COCTOSHAS As"—Co,
B OCHOBHOM, COIVIACYETCS C AMArpaMMOM COCTOSHMS, YKa3aHHOM Ha
PHCYHKE, HO OT/IHUAETCS HEKOTOPHIMH TEMIEPATYPAMA HOHBApPUAHTHHX
PaBHOBECHI, KOTOPHIE YK23aHHI COTJIACHO JAHHBHIM pabornl [2]. B cucreme
HPEITONAraloTCs TAKXe COCTMHEHUS CoAs, u CoAs;, xoTOpHIE obpa3syor-
c4 IO IEPUTEKTHYECKUM PEAKIHIM [M2]. Temneparypa nomuMOpgHOro
npeBpAINEHUs! Ui COCMMHCHUS CoAs, yxasBaeTCcss PaBHOH 597 °C [M2].

CrefieHus 0 KPHCTaJIMYECKOd CTPYKTYPE COCAMHEHUI NPUBENEHH B
tabn. 95.

Ta6nuuya 95. Kpucraumueckas CTpykTypa coeauHenmit cucrembl As—Co

CumBon TlapameTpsl PEUIETKH, HM
Coepuue- | Iporotun | MMupcona, Hcrounnk
HHE np. rp. a b ¢
CosAs, Pd,Sb, hP42, 0,6797(1) - 1,2423 [5]
P6ycm
«Co,As” - - 0,597 - 0,358 (3}
0,5990(2) - 0,3581(2) g
BCo,As Fe,P hP9,  10,6066(2)" —  |o3ssT(OT} (3]
P62m
a2 CoAs MnP 0P8, 0,5292 0,5869 0,3458 {3]
Pnma 0,52857 0,58675 0,34883 [10]
pCoAs NiAs hP4, - - - (3]
P63/ mmc
aCoAs;™ | cosp, | mpiz, | oseos | 05977 | 05977 (m
P2/c 0,622 - 1,001 (4]
BCoAs,; FeS, 0P6, - . . M2]
Pnnm
CoAs, CoAs, o132, | 0,8206(2) - - [4]
m3 | 081953 - - 81
0,82055(3) - - (91
*[IceBAOrexCaroHaibHas CTPYKTYpa.
“*I[Ipn remnepatype 550 °C.
***pombuueckas cuaronus, p = 116,4° (1.
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K.E. Hosaposa

As—Cr. MBIILIbIK—XPOM

JlocTosepHas auarpamMma coctosieus orcyrcrsyer [X, O], Penrrenos-
CKVM @HAIM30M 00pasIoB, NPUroTOBIEHHNX cekanueM Cr u As umcro-
roit 99,3 m 99,9 % (mo macce), coorBercrBenHO [1], moaTBEPXAEHBI
obuapyxennsie panee [2] apcennun CrAs, CrzAs,, CryAs; n Cr,As. B
paborax [3—6] ykasaHo Ha o6pa3oBaHME HOBBIX apCEHHIOB CrsAs;,
CrAs,, CrzAs. CymecTBoBaHUE COCAMHEHHS CryAs; (68,36 % As), o
KoTopoM coobmanock B pabore [7], He moprsepxaeno. Coemunenus
CrAs, Cr As;, CryAs nperepnesaioT nommopgHble NPEBPAmCHAs NPy
remmeparypax ~1000, ~800, 907 °C. Temneparypa mnasnenus CrpAs
pasna ~1250 °C [8]. Coenunenne CriAs, umeer 06;1acTh TOMOI€HHOCTH,
KOTOpas 1O JAHHBIM MATHHTHBIX MCCAENOBAaHMH cocraBisger 40—42 7,
(ar.) As [9]. ComracHo pabore [4] pactBopmMocts As B (Cr) pasHa 3 %,
(at.) u 6 % (ar.) npm Temneparypax 800, 1100 °C, cooTBeTCTBEHHO.

Crenenns 0 KPHCTAJIMUCCKONA CTPYKTYPE COCANHEHMH TIPUBEIEHBI B

Tabm. 96.

Ta6awmua 96. Kpacrawmdeckas CTPYKTYpa COe{HHEHAH cHcTeMbl As—Cr

Cumson ITapaMerpb! PEICTKM, HM
Coenunenve | Fipororun | [Inpcoxa, WCTOUHMK
a b ¢
np. rp.
CryAs Cr,Si cP8, 0,4620 — - (4]
Pm3n
CrAs (BT) Fe,P hP9, 0,3620 - 0,6346 [2]
pe2m | 036181 - 0,6350(1) [9]
Cr,As (HT) Cu,Sb tP6, 0,358 - 0,625 (1]
P4/nmm | 0,3595 - 0,6344 (4]
CrsAs, BYbsSby oP32, 0,9266 0,7449 0,6396 [6]
Pnma
CryAs, (HT)* — mC28, 1,3168 0,3542 0,9302 f10]
Cm
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Cumeon ITapaMeTpsl peIeTKH, HM
Coepnuenme | IMporotun | [Inpcona, HcTounmx
np. Tp. a b ¢
CrAs (BT) NiAs hP4, 0,5828" — 0,6293" {11]
P63/ mmc
CrAs (HT) MnP oP8, 0,348 0,621 0,573 1]
Pnma 0,3486 0,6212 0,5741 2]
0,3465 0,6205 0,5650 4]
Cras™ — - 0,705 - 0,905 (1]
p-102,19
mrlpyn Temneparype 1000 °C.
TerparoHaabHas CUHIOHMS.

Crpykrypa Cr,As; (BT) me onpenenena. [lpu nasnermn 6,5 ITla n
TEMIEpaType 1000—1300 °C nomyuero coegunenne CrAs, co CTpyKTypoid
tena Ge,Os (cumpon Thupcona mC12, np. p. C2/m) n napameTpamu a =
=0,8893 um, ¢ = 0,7389 um, B = 119,88° [8].
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K. B. Hosaposa
As—Cs. MBIIIbSK—IIE3WAMA

Juarpamma coctosust As—Cs He u3ayueHa. B u30bITKE PacIUIaBJICHHO-
ro Cs ¢ IOCAETyIOmE# OTTOHKOM B BAKyyMe OBUIO TIOMYYEHO XMMAUECKOE
coenuaenne AsCs,, omHaKo MAEHTH(UIHEPOBATD E€TO CTPYKTYpPy HE yAa-
snock [11.
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As—Cu. MBITHBSIK—ME/Ib

PannMe BaPHAHTH AMATPAMMEL COCTOSIHHS cHcTeMbl As—Cu [o6nacTb
0—-50 % (ar.) As] npusenens B paborax [X, 3]. B ocHOBY 0000mEHHOK
BArpaMMBI COCTOSTHISI (puc. 142), nocTpOEHHOHR B obzoproii padore [11,
ToMOXEHH 9KCIepuMeHTanbHbe pabors [2—10]. B cucreme ofpasyrorcs
TBEPIEE PACTBOPH HA OCHOBE KOMIIOHEHTOB (Cu) u (As) u pasei B, y u
&. ®asa y NIABHTCA KOHrpydsHTHO Tpu 827 °C [4], daza p obpasyercs

As, % (g macce)
0o W 0 30 40 50 60 70 80 90 100
T

t,°C |T T L T T T T T
1084,87° l
1000 A— 1
) | x
w00 26,25 _g77°

(Cu)

0
200

w3 40 s 60 70 80 99 100

bu As, % (am) As
Puc. 142. As—Cu
1O MepHTEKTONRHOM peaxu@y npu Temneparype 325 °C [5], a asa & —
10 nepuTexTHUecKoll peakuuu npu remneparype 709 °C (2, 4]. dass y
¥ & mperepnesaloT NoAMMOPdHOE NPEBPAEHNe Py TEMIIEPATYPax 450—
475°C [6] u ~380 °C [7], coorBercTBeHHO. MHTEPBAT ob1acTH roMOreH-
HO# dhassr P cocrasnser ~25,4—26,3 % (ar.) As [2], 24,94—26,88 %,
(ar.) As [5], 25,65—27,35 % (ar.) As [11]; npu nOCTpOEHMW AMArpam-
MH HpuHsTH 3HaucHug 25,0—27,8 %, (ar.) As, nonyucHHsIC B pa6ore [8]
HA OCHOBAHWW M3MEPCHMs NApaMeTpa PemleTKd B WHTEPBAJIE TEMIEPATyp
300—700 °C. Unrepsan romoreHHOCTH (asH y MpU TEMIEPATYpe MOIH-
MopdHOro npespamenns cocrasuser 25,5—27,3 % (ar.) As [6]. O6macts
TOMOreHHOCTH (bashl 8 OrpaHMUEcHA COCTABAMYU As,Cus—AsgCuyq [7].
Houpapuanresie peakuuy, B KOTOPbIX IPMHEMAIOT yUACTHE YKa3aHHHIE
¢asm, npusesens B Tab6a. 97 cornacHo obzopuoii pabore [1].
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Tabawua 97. HoHBapuantHsie peakiun B cucreme As—Cu [1]

Peakuus Conepxanve As B ¢dasax, Temnepatypa, °C
% (a1.)
XK = (Cu) + v 18,2, 6,83; 25,1 685
Cw+y =p 6,5, ~25,8; 12,7 325
K+y' =8 34,0, 27,3; 29,0 709
8 = y' + (aAs) 29,0; 27,8; 100 300
XK =8+ (As) 46,0; 29,0; 100 600

YuacTox aumarpamMmbl BOiu3u yucTtoro As npuseneH B pabore [1] ¢
yueToM TeMnepatypsl cybanmanmu As (603 °C).

PacrBopumocts As B (Cu) cocrasaser 6,83 % (at.) npm 3BTexTHYEC-
koir Temmncparype 685 °C, ~6,5 % (ar.) mpu TeMmepatype mEpPUTCKTOMA-
HOro mpespameHns u ~5,1 % (ar.) As npu temneparype 25 °C [1].
Pacreopumocts Cu B (As) mpeHEOpexxuMo mana.

CBegeHnsi 0 KPHCTAUTMUYECKOH CTPYKTYpPE COEHMHEHHMI CHCTEMbI
As—-Cu npusegcHn B Taba. 98.

Ta6nvna 98 . Kpucrajimueckas CTPYKTypa COCAMHEHHH cUCTeMbl As—Cu

Cumpon IlapaMeTps! pemeTku, HM
Coenu- | Ipoto- | Mupcona, TTpuy
HeHue ™h np. rp. a b ¢ i
B Mg hP2, 10,2588(2) - 0,4225— [3, 8]
P6,/ mmc —0,4234
y(BT) | NajAs hP8, 0,417 - 0,732 [6]
P6,/ mme
y'(HT) [ Cu,P, hP24, 0,7132 - 0,7304 |IIpu KOHUEHTPALMH
CusAs P3cl 24,92 (ar.) As [5]
0,7113 — 0,7272 |Tpwu KOHueHTpauun
26,87 % (at.) As
151
0,7141 — 0,7310 |IIpu xoHUEHTPALMYU
25,0 % (ar.) As
(8]
0,7121 — 0,7310 | TIpy koHueHTpauMH
27,78 % f(at.) As
(8]
&(BT) BiF, cF16 0,582 - - 71
Fm3m 0,5811 — — Tlpu Temmepatype
20 °C [10]
0,5856 — — Tlpu Temmepatype
420 °C [10]
8'(HT) | CusAs, 0l28 0,5977 1,1577 0,5491 [v-C]
Ibam 0,5992 0,5504 1,1603 [10]

-
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B /MTEpaType MMEITCS NAHHHE O KPHCTATMYECKOH CTPYKTYpe
COCMHEHMI, CYIECTBOBAHME KOTOPHX HE OTOOP2XEHO Ha AMarpaMme
COCTOSIEMSI, HAa3BaHHBIX B 0630pe [1] MeTacTabbHBIME. MeTonoMm mccie-
JOBAHMS MOHOKPHCTA/IIA YCTAHOBJICHO, YTO COCAUHEHNUE As,Cu, umeer
poMBIUECKYIO CTPYKTYPY exHoOro Tvma (cumpon [Tupcona ol28, mp.
rp. Immm) ¢ DapaMeTpaMy PEMICTKH @ = 0,3540, b= 1,345, ¢ = 1,377 am
[12]. Coenunenne As,Cu obnanaer crpykrypoit Tuna FeS, (Mapkasnr)
(cumBon Tlupcona oP6, mp. rp. Pnnm) ¢ NapaMeTpaMu a = 0,4789, b=
= 0,5790, ¢ = 0,3537 amM [V-C], AsCu, — TeTparoHaIbHOM CTPYXTYpoit
mima Cu,Sb (cumson Tlnpeona tP6, np. Ip. P4/nmm) c mapaMeTpamMu a =
= 0,3788, ¢ = 0,5942 nm, c/a=1,57 [8].
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I0.B. Kysvma

As—Dy. MBIIIbIK—~THACIIPO3UHI

Imarpamma cocrosaus As—Dy He ycranosnena. CoenmHeHne AsDy
mmeer TIIK crpyxrypy mana NaCl (cmmeon ITupcona cF8, mp. rp.

Fm3m) ¢ napamerpom pemerxu a = 0,5803 nm wm 0,5780 nm [J]. B
pabore [1] coobmaercs, uro coemuHenme AsDy o6afaeT HEKOTOPOH
obnacThio roMoreHHocTH: B obsactw, Goratoid Dy, coenmHEHHE HMeEET
napamerp pemerxu a = 0,57894 nm, Goraroit As, — a = 0,57933 um.
O630p /mATEpaTyPHEIX Z@HHBIX O cucteMe As—Dy mpuBenicH B pabore [2],
THE NpepiaracTcsd YCpETHEHHENE napamerp pemerku a = 0,5795(2) M Ha
OCHOBaHMM JaHHEX pabor 1960—1980 rr.
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10.B. Kysoma




268 As—Er, As—Eu

As—Er. MBIIIbSIK—3PBUI

uarpamma cocrosHust As—Er He ycranosnena. Coemunenme AsEr
umeer crpykTypy tima NaCl (cmmson ITupcoma cF8, np. rp. Fm3m).
Tlapamerp pemieTKHM @ IO JaHHBIM PA3/IMUHbIX MCCICAOBATENEH COCTABIS-
er 0,5745 am wmm 0,5732 am [3]. Jlns Goraroro As u Goratoro Er
coesmaenns AsEr mapamerp pemerku a onmnakos u paseH 0,57427 uM
[1]. Temneparypa nnasnenus coenuuenus AsEr spme 2500 °C [II].
O630p nuTepaTypHBIX JaHHEIX O cucTeme As—Er mpusenen B pabore [2].
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10.B. Kysoma
As—Eu. MbIIIbIK~EBPOITUIA

Hmuarpamma cocrosans As—Eu s ofracra xoruentpanmit 50—100 ¥,
(ar.) As mocrpoena B pabore [1] Ha ocHOBaHMM pe3yJbTaTOB MUbDbEpeH-
LHMABHOTO TEPMUYECKOTO M PEHTIEHOCTPYKTYPHOro amaimios [1]. C
YUETOM JAHHBIX 3TOH PAabOTH M MO COBOKYITHOCTH JIMTEPATYPHBIX AAHHBIX
TIOCTPOEHA AMArpaMMa COCTOSIHHS B [IOJHOM WHTEPBATE KOHIEHTDAIMit
(puc. 143) [2]. B cucreme ycramosneno 13 coepmuenmit. [1arb M3 HuX
obpasyrorcs mepurexTHecky, a umenHo EuAs (K+Eu;;As; = EuAs)

As, % (mo macee)
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" A 950 °C

u remneparype 990 °C; EujAs, (K+EuAs = EujAs,) npm °C;
EAS, OKSEuAs, = EuAsy npu 930 °C; EuAs, OR+EiLAs, = Ens,)
npk 912 °C; EuAs; (K+EuAs, = EuAs;) npu 800 C. Coennaenne
EujAs;,, 06pasyercs nepuTexTounHO (Eu2A§3+EuAsz = Eu,As;z, ) npn
remiteparype 842 °C n npu remueparype 697 °C osrexToniHO pacnanaer-
s c:00pasoBaHmeM Tex Xe mByX (as. JaHHEIC 0 Xxapakrepe 0Gpa3oBaHMs
Apymx coemunenmii orcyrcrayior. Coemumenns EusAs;, EusAs; un EuAs;
NpETCPIEBAIOT NOMMMOP(HEE IPEBPAMEHNS, TEMIEPATYPEI KOTOPHIX HE
ONpERETSIH. )

CpefeHus O KPHCTAJUTMUECKOM CTPYKTYPE COCAWHEHHHA CHCTEMBI
As—Eu npusenenn B Tabn. 99.

Tab6auna 99.Kpucrarimueckas CrpyKTypa coepuHeHuit cucremsl As—Eu

Cumson IMapameTps! pEmETKH, HM
Coenuuenve |[Ipototun | [Tupcona, p 3 p UcTourmnK
np. Ip.

Asy(HT) | MngSi hP16, |0,88646(9)|0,70811(4) - [3]
Bughos( 7 | poy/mme| 088526 | 0,70376 - 141
EusAs;(BT) | CasPb; hP48, 1,5243(1) 10,72509(8) - 31

P6ymc
Eu S - - 1,6464(5) | 2,2246(7) - 4]
s 14,/ acd
EuyAs, Ba,P, | 120, |0,9290(1) - - 141
143d
EuAsy(HT)"! - hzlzés, 0,9176(1) - - {51
BuAs;(BT) | Amru- | cI28, 0,9214 161
Th,P, 143d
EugAs, BuAs, | oC36, | 15804 | 0,8021 0,8058 m
Cmca
EuAs, | Ho,Geyo | o84, 1,1255 | 1,1715 | 1,739 [4]
Immm
EuAs Na,0, hP12, | 0,8154(2) - 0,6136 [8]
P62m
EujAs, EugAs, oI;Sdﬁi 1,4641(1) | 1,7636(3) | 0,5886(2) 9]
F
Pu,As,” — — 1,41058 | 0,55995 | 1,23250 21
3
EuAs;(HT) ™ - — 0,5911 0,5626 0,6450 [10]
EuAs,(BT)™ BaP mCl16, 0,9500 0,7591 0,5789 [3]
5 ? C2/m 0,9471 0,7598 0,5778 {11]

B 90,86 .

.Monoxmunas cuaronms, B = 90,74°. ) )

3Tpux.vmm-mn cuHrOHMs, o = 120,7°, B = 92,30°, y = 104,6

4B = 112,62° {3]; p = 112,53° [11].
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Crpyxrypn coenunerni Euy, As, [37,5—40 ) (ar) As] n EwjAsy,
HE YCTAHOBJICHHL.
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10.B. Ky3soma
As—Fe. MBIIIIbIK—XEJIE30

JImarpamma cocrosiaus As—Fe, moctpoennas B pabore [1] mo 06o6-
MEeHHBIM AaHHbeM [2—6], npusenena Ha puc. 144. B cucreme ycraHosse-
HO YeTHIpe NpoMEXyTouHbix coepunenus: AsFe,, As,Fe;, AsFe, As,Fe.
Coenunerme As,Fe; o0pasyercs mo NEPHTEKTHYECKOH DPeakumy mpu

Fe, % (no macce)
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révmeparype 1002 °C, mMeer oGnacTh TOMONEHHOCTH ¥ IIPH TEMIIEparype
824 °C pacnanaercs Ho 3BTEKTOMAHON peakuuu As,Fe; = AsFe, + AsFe.
[pyrUe COCAMHEHNS NPAKTHUCCKM HE MMCIOT 0611acTell TOMOTEHHOCTH ¥
midparca xourpysutHo: AsFe, npu 930 °C; AsFe npu 1030 °C u As,Fe
npu 1016 °C.

B cucreme As—Fe yCTaHOBJIEHO CYIIECTBOBAHME CICAYIOMMX SBTEKTU-
yeckux pasHosecmit: K = (aFe) + AsFe, mpu temneparype 840 °C;
X = AsFe, + As,Fe; npn 922 °C; X = AsFe + As,Fe npn 1008 °C =,
no-sunmMomy, X = As,Fe + As mpu 800 °C.

Pacrsopimocts As B (aFe) u (yFe) onpenenena s paGorax [3, 4].
[Ipu remneparype 1150 °C npenensHoe conepxanue As B (yFe) cocras-
nsier 1,75 % (ar.). Iisyxdasnas obmacts (e) + (Y) pacmpocTpaHsercs o
2,4 % (ar.) As ipu atoit xe remneparype. [lpencasHoe conepxanue As
B (e«Fe) npum TemmepaType 3BTexTHKH cocrasiaser 9,5 % (ar.), cmxasch
1o ~5 % (ar.) npu komuarHo# Temmeparype [7]. TIpu 5TOM KOHIEHTpa-
nEoHHAs 3aBucuMocTh Napamerpa OLIK pemerxu (aFe) nMeer cienyro-
muit Bup: a=0,28606 +23x10™ C,,. 3aBHCHMOCTS apaMETPa PEMIETKH
(yFe) or conepxanmsa B Heit As: a = 0,28609 + 17x1075 Cps (Cpg —
xoHueHTpanus As, % (ar.)) [8].

CBefeHns O KPHCTA/LTMUECKON CTPYKTYpE COemuHeRni cucrembr As—Fe
ppusenensl B Tabm. 100.

Ta6nuua 100 . Kpucrajumdeckas CTPYKTYpa cOeluHeHR# cucrembl As—Fe

Cumson IMapaMeTpsl PEIICTKH, HM
Coepune- | IMpotorun | IMupcona, |w HcTounmnK
HME np. rp. a b c
AsFe, Cu,Sb tP6, 0,3627(2) - 0,5981(4) (8]
P4/nmm
AsFe MnP oP8, 0,6016 0,5428 0,3366 (8]
Pnma 0,3372(2) | 0,6023(2) | 0,5432(2)
As,Fe FeS, oP6, 0,520 0,592 0,287 (51
Pnnm 0,286 0,526 0,593 91
0,288 0,5300 0,5982 [10]

B pa6ore [6] ompemeneHa TeMmepaTypa MAarHUTHOTO NPEBPAIMECHUL
cmiagoB Fe, xoTopad MOXa3aHa WITPHXOBOW JIMHMEH HAa jauarpamme
COCTOSTHUS.
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L. Bydbepe

As—Ga. MBIIIIbIK—TAJIIANA

Ha puc. 145 npusenena muarpamma cocrosaust As—Ga [M2], xoropas
MOCTPOEHA Mo AaHHLIM paborul [1] B obnactw xoHueHTpanmit or 19 g0
86 % (ar.) As u maHHEM pabots [2] B o6nacTm xoHueHTpanmi ot 0,0
mo 10 % (ar.) As. Uccaenosanue nposeneHO METONOM TEPMHUYCCKOIO
aHamm3a. B cucreme obpasyerca onso coegunenne GaAs, xoropoe mwia-
BuTCS XKOHrpysHTHO npu 1238 °C m yuacTByeT B ABYX 9BTEKTHUECKHX
npeBpameHnax npu temneparypax 29,7741 u 810 °C, coorBeTCTBEHHO.
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Coemmenue GaAs umeer ['LIK pemerxy tuma NaCl (cumson IInpco-

Ha cF8, mp. rp. Fm3m) c napamerpom a = 0,56534 um [3], a =
=0,56525 um [4]. B pabore [IlI] coobmaerca o6 o6iacTi TOMOTEHHOCTH
coenmnenns GaAs, Koropas upocrupaerca ot 49,935 mo 50,015 % (at.)
Ga; mapamMeTp pEmieTKH, COOTBETCTBEHHO, maMenserca ot 0,565218 (co
croporn As) mo 0,565352 um (co croponnt Ga).
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H.H. Huxumuna

As—Gd. MBIIbSAK—~TANOJTIAHU

IlmarpaMMa COCTOSIHMS CHCTeMbl He ycraHopseHa. Coenmnenne AsGd
miaskTca Tpu Temmepatype semme 2500 °C [II]. Ono mmeer T'LIK ctpyx-

1ypy tina NaCl (cumeon ITupcosa cF8, np. rp. Fm3m) c napamerpom
peImeTK: MO AaHHHM DasHBIX uccaenopanui a = 0,5854 oM wm a =
=0,58062 um [3]. Ilo-BuguMoMy, COeOMHEHHE o6nagaer HEKOTOPHIM
HHTEPBAIOM TOMOTEHHOCTH, T2K KaK Mig Ooratoro As cnnasa a =
=0,58659 + 1 aM, a mua Goraroro Gd casa g = 0,58603 + 4 am; s
MOHOKPHCTA/UIOB, TOMYYEHHHX Ta30TPAHCIOPTHHIM METONOM, 4 =
=0,58658 + 2 um [1]. O630p ;uTepaTypHbix faHHBIX O cucreMe As—Gd
npuseaex B pabore [2].
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10.B. Kysoma
As—Ge. MPINIbIK—TEPMAHUI

PesynbTaThl paHHMX MOCTEnoBaHmii oGobmens B paborax [I, J], e
coobmaercst o aByx coenuHennax GeAs n GeAs, u xapaxTepe HX B3auMO-
nedicrens. HamGonee monpoGro cuctema As—Ge 6buta mayuena B paborax
[1, 2], rae mocrpoess P—T—X-gmarpaMMel B 00/IacTH KOHLIEHTPALMA
43-80 % (ar.) As npu pasnennn ~4 MITa. Ha puc. 146 nmpusenena
nmarpamma cocrogaus As—Ge [3], xoropas mocTpoeHa And AaBJCHHAS
~4 MIla no manmmM pabor [1, 2, 4—7]. Coenunenus GeAs u GeAs,
Wwiasgrca KOHrpysnTHO npu 762 u 756 °C, coorsercrserro [1]. B cucre-
ME MMEIOT MECTO TPH SBTEKTHUECKHUX NPEBPAIICHHS:

X = (Ge) + GeAs mnpm 754 °C u ~40 %, (ar.) As;
X = GeAs + GeAs, npu 750 °C u ~60 % (ar.) As;
X = GeAs, + (As) mpu 749 °Cm ~62 % (at.) As.

Temneparypsl JHXBHAYCZ B COMMAYCA KAK CO CTOPOHH As, Tak €O
croporn Ge, momyuennbie B paborax [1, 4, 5], xopomo cornacyorcs
Mexgry coboil; B cpemHeit uacTu peaysmrarsl pabor [1, §] mpeanournresms-
Hee [4].
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As, %o (no macce)
o 19 20 30 40 50 60 70 80 90 oo
T y

t,Cc T T T y
956,3° |
900 .
x |
\ ’ #31°)
800 N Zid
o /|
7 \/7-” 7567
}
! 750° B
| 749 N\ (45) —
700 5 N A
3
NIE \
t=- (6e) E & \
600 [ \
0 w 20 30 40 50 60 70 80 90 100
ce As, % (am) As

Puc. 146. As—Ge (p = 4 MIla)

Pacreopumocts As B (Ge) npu temneparype 800 °C cocrasaser He
Gonee 0,18 % (at.) V[S] wm 0,11 %, (ar.) [8]. Pacreopumocts Ge B (As)
npu 9BTEXTHHECKOM Temmeparype pasHa 21,1 £ 0,2 % (ar) [11 =
ymenbmaerca go 17,2; 14,3 u 13,9 % (ar.) npm Temneparypax 730, 720
u 680 °C, cooTBeTCTBEHHO.

IMpu BHcoxoMm naeiaeHmu coepuHeHue GeAs MMeeT TETPAaroHATbHYIO
CTpykTypy cofcrBeHHOTO THma (cuMBox [lmpcoma 114, mp. rp. T4mn) ¢
napamerpamu pemerku a = 0,3712, ¢ = 0,5832 um [7]. [Ipu Hmakoi
TeMneparype crpykrypa coenuserus GeAs tuna SiAs (up. rp. C2/m) ¢
napamerpamu a = 1,5517; b= 0,3775; B = 101,03° [9]. O6macTs romoren-
g(;cl[‘zn] cocnuHeHuss GeAs pacnosoxena or 49,55 pmo 49,98 % (at.)

Coemmnenne GeAs, uMeeT poMOHUYECKYI0 CTPYKTYpPY COBCTBEHHOIO
tina (cuMBon Ilmpcona oP24, mp. tp. Pbam) ¢ mapamerpamu a =
=1,476(3), b = 1,016(3), ¢ = 0,3728(8) rm [10]. O6GMACTH TOMOTEHHOCTH
ang coenmpenus GeAs, ne npesenmaer 0,02 % (ar.) [2].
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10.B5. Kysoma

As—H. MBINIBIK—BOJ0PO/{

B cucreme As—H ofpasyerca HecKoabko coemuHeHmit: As,H,, AsyHy,
AsH. [1]. Temmecparypa mnasnesus AsH,; (apcum) —cocrasaser
— 117,28 °C npu armocepHOM [ABIEHUM, 4 TEMOEPaTypa KHICHHS
pasra — 63,68 °C [2]. Coemunennst As,H, m AsyH, sSBASIOTCS aMOpQHb-
mm. ITpu Harpese coeaunenme As,H, pasnaracrcs Ba As, AsH; u H, [3],
a coenmuenne As,H, — ma As, H, H, [4]. Coennnenne AsHj mmcer
Ky6uUuECKYIO CTPYKTYpY ¢ mapametpom a = 640 M [3].
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B.H. Hlanoganos, K.B. ITosaposa
As—Hf. MBIIIbIK—TA®HUN

B cucreme 06pasyeTcss WIECTh COGAMHCHHiA, CBEAEHHMS O KOTOPBIX
npusexenn 3 Taba. 101. Coegmmenns AsHf m As,Hf nomyuenst npu
HEINOCPEACTBEHHOM B3aMMO/CHCTBIY YHCTHX KOMIOHEHTOR B 3BAKYHPO-
BAHHEIX aMNyJax mpu Temnepatype oxoso 1000 °C. Ipu pansHeimem
PACILIABJICHEY TIPOAYKTOB PEAKIMH B JYTOBOH NEUM IOJIy4EHB! JIATHIE
00pasisl, PCHTTCHOBCKHMI AHAJIA3 KOTOPHIX MOKA3aJl NPHCYTCTBHE B HUX
coepuHenmii As,Hf,, As;Hfs. Coepunenne AsHf Boamoxno mmeer 06-
Jacte romoresHocTH [2].

Ta6auna 101. Kpucrammdeckass CTpykTypa coeamuenuit cucrembl As—Hf

Cumson TlapaMeTpbl PEIIeTKH, HM
Coepuue- | IMporotun | Ilupcona, HcTounMk
H1e up. rp. a b c
As Hf Co,Si oP12, 0,674 0,8903 0,365 [1]
Pnma 0,67739 0,36763 0,89382 88|
AsHf TiAs hP8, 0,3750 - 1,2630 11
P6,/mme | 0,37681 - 1,27034 2
As,Hf, Sb,S; oP20, 1,04362 0,36521 1,01465 (2]
Pnma
AsHE; 2,73884 0,36114 1,23049 12]
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CumBon TlapaMeTpb! peieTku, HM
Coeguue- | Npororun | IMupcosa, HUcrounuk
Hue Tp. Irp. a b ¢
AsHf, Ta,P 0P36, 1,53606 1,24892 0,36498 [2]
Pnnm
AsHE;” - - 1,53898 1,53795 1,53330 {31

.
Pom6HyecKast CUHTOHMSL.

*MonokAMHHAs CHMHrOHMH, B= 90,21°.

Jiureparypa

1. Leitschko W., Nowotny H.// Monatch. Chem. 1962. Bd. 93. N 6. S. 1284—1287.

2. Rundgqvist S., Carlsson B.// Acta Chem. Scand. 1968. V. 22. N 7. P. 2395—2396.

3. Willerstrdm J.0., Carlsson B., Rundqvist S.// J. Solid State Chem. 1980. V. 31.
N 2. P. 227-232.

T.B. Jobamxuna
As—Hg. MBIIIbIK—-PTYTh

Huarpamma cocrosaust As—Hg ne mocrpoesna.

Cornacuo mammem paGorst [X] As Hepacrsopum B (Hg) naxe mpu
remncparype knnenmss Hg. Ommako B paGore [1], omyGauxoBauHOR
nosaHee, coobmaercs o CymecTBOBAaHMY TBEPHOro pactsopa As B (Hg);
TBEPABIH pACTBOP COCTaBa AsHggy mMeer napameTpsl pemerk: a =
= 0,454 aM, ¢ = 0,774 HM. XUMHUECKUM TYTEM TIONYYECHO COECAMHEHNE
As,Hg, [X].
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10.5. Kysema
As—Ho. MbBIIIBbYK T OJIbMUA

B cucreme ycTaHOBICHO CYIIECTBOBAHME ENMHCTBECHHOTO COERMHEHNS
AsHb, xoropoe mmeer TIIK crpykrypy tnma NaCl (cumson Ilmpcona
cF8, np. rp. Fm3m). [lapaMeTp pENIETKH a COENMHEHMS HO JAHHBIM
pasnuuHeIx uccneposarened cocrasnger 0,5771 wmm 0,5759 mm [3I],
0,5769 um [HI]. TlocregHee 3HAueHME TIOJIYYEHO TIPH HCCACIOBAHHUHU
MoHoxpucraia. 0630p smreparypHbX faHHEX 0 cucteme As—Ho npuse-
neH B paGore [1].
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10.5. Kysvma

As—In. MBIMIbAK—AHIWA

Huarpamma cocTosHust As—In npexcrasiena Ha puc. 147 mo KaHHBIM,
o6obmernrM B pabore [1]. EguacrBensoe coeguHenne InAs miasuTcs
KOHIpYsHTHO npm 942 °C [2]. B paborax [3—5] Temneparypa nnasneHus
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InAs onmpenenena or 936 no 944 °C. Mexny (In) u InAs obpasyercs
9BTEXTHKA npu TeMnepatype 155,2 °C u copepxanmm 0,031 % “(aT.)
[0,02 % (mo macce)] As [2]. Teoperwueckuit pacuer KPHBO# JHKBUIYCA
CHCTEMBI TIpuBenieH B pabore [6]. s cniiasos, GoraTeix In, Ha ocHOBa-
HWM H3yu€HUs pacTBopuMocTH InAs B pacruiase In mpu temmeparypax
375—800 °C nocrpoena nunms mkeugyca [7—9]. Pacrsopumocts In B
(As) npeneGpexumMo Mana. PacrsopuMocts As B (In) He mpesmmaer
0,031 % (ar.) [2]. Coenmnenme InAs obnamaer crpyxrypoil tuna ZnS

(canepura) (cumson Impcona cF8, mp. rp. F43m) c mapamerpom

a=0,60584 um nwm a = 0,605638 HM; DpM NMOBHIIEHHHX RABJICHASNX
cymecrsyer momudukanns ¢ TIK crpykrypoit tuma NaCl (cmmson

Hmpcona cF8, mp. rp. Fm3m) c mapamerpoM a = 0,5514 um [10].
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10.5. Ky3zoma
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As—Ir. MBI K —PH M1

B cucreme As—Ir ycraHoBieHO cymecTBoBaHme coemumHeHHEA AsIr,
As,Ir u As;ir; 8 obnacru cocraBoB As,Ir—As;Ir npexnonaraercs cymec-
TBOBaHME eme oaHoro coenunerns. Coenunenue As;Ir pacnanaercs npu
narpese no 1000—1200 °C [X, II, 1, 2].

Coenunenne As,Ir ofmanzaer MOHOKNMHHOM CTPYKTYpo#l (mp. rp.
P2,/¢) ¢ napamerpamu pemerku a = 0,6060(5), b = 0,6071(2), ¢ =
=0,6158(5) um, B = 113,3° [2] wm a = 0,606, b = 0,607, ¢ = 0,616 rm,
B = 113,2 [3]. Apcennn As;Ir mmeer crpyxrypy Tana CoAs; (cumson

Tnpcona cI32, np. rp. Im3) ¢ napamerpom pemetku a = 0,8467 oM win
a=0,84695 um [1, 3].
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10.B. Kysema

As—K. MBITIbAK—KA I

Inarpamma cocrosans As—K (puc. 148) mocrpoena B paGore {1].
Cnnasn K ¢ As DOy4eHb #3 KOMIOHEHTOB B OTKAYaHHBIX IHMPEKCOBBIX
amnynax. Mccrenosanue mpoBeIeHO METONOM TEPMHYECKOTO aHAIM3A.

K n As obpasyior uermipe coemmuenus: K;As, KsAs,, KAs u KAs,.
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Coemunenns K;As, KsAs,, KAs niassarcsa KOHIPY9HTHO npn TeMIepary-
pax 655, 588, 625 °C, coorsercrsenHo. [Ipeamonaraercs, 4To CoEAMHCHME
KAs, Taxxe OJIaBMTCS KOHIPYIHTHO NpH Temmeparype Bhme 760 °C.
Coepurenue KAs, umeer nomnmopgHOe NpespameHre Npyu TeMIEpaType
386 °C. YxasaHHBE COCAMHEHMS YYACTBYIOT B OBTEKTHYECKHX IpeBpamie-
pusax npu remneparypax 531, 584 u 530 °C. BoaMoXHO cymecTBoBaHuE
ssrekTrka Mexay KAs, u (As) npu ~450 °C u BHIDOXNEHHOH IBTEKTHKA
mexay (K) u K;As npu remneparype 63,6 °C.

M3BecTHA KPHCTAUIAYECKAS CTPYKTYPa JuiIb ABYX cocnuHeHmit KAs
7 KjAs. Dksuaromuoe coenuHenne KAs uzomopduo NaP (cumson Tup-
cona oP16, np. rp. P2,2,2,), napaMeTpsl €0 KPACTA/LUTMYECKOH PEETKI
a = 0,6676 am, b = 0,6426 um, ¢ = 1,1584 um [2]. Coemunenne K;As
nsomopdro NazAs (cumpon Ilmpcowa AP8, mp. rp. P63/mmc, a =
=0,5782 um, c = 1,0222 um) [3].
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JLJ. 3ycman

As—La. MBINIBYK—JIAHTAH

Huarpamma cocTosHuS cucTeMbl As—La He nsyueHa.

Crmnasel As ¢ La nosnyuanu B pe3ysibrare AJMTENHHONO OTXKUra TBEpP-
noro La 8 mapax As npm remueparypax 600—700 °C B XBapLEBHX ammy-
nax [1], /mB0 cMHTE30M W3 KOMIIOHEHTOB B MOJIMONEHOBHIX MUIM TAHTAIO0-
BHIX THIJISIX B BAKyyMe, MCIIOJIb3YS BHICOKOYHCTHIE As m La umcroroi
99,9 % (mo macce) [2, 3].

B cucTeMe yCcTaHOBAEHO CYMECTBOBAHME TPEX XMMUYECKHMX COCTMHE-
Huii: Aszla,, Asla u As,la.

Coepymenmne As;la, mMeeT xyGmueckyo CTpykTypy Thma antu-ThgP,
(cmmBon Tlupcona cI28, np. rp. 743d) c mapaMeTpoM pPEHNIETKH a =
=9203 + 3 uam [4].

Coemunermne Asla xpucraamayercs B crpykrypy trma NaCl (cumBon

Mupcona cF8, np. rp. Fm3m, a = 0,6153 + 5 am) [3].

Coemumernme As,La cymectsyer B aByx momudukaumsix. Huskoremme-
Patypuas monmdbuxanms «As,la (no 750 °C) mMeeT MOHOKJIMHHYIO
crpykrypy tvma NaAs, (cmmpon ITupcora mP12, mp. rp. P2;/c) ¢ mapa-
Merpamu g = 0,4212 um, b = 0,6953 um, ¢ = 1,065 5M, B = 106,6°.
Bricokoremneparypuas (suime 750 °C) momudmkauus PAs,La mmeer
MOHOKJIMHHYIO CTPYXTYpY coBcTBeHHOro tuna (cumson ITupcona mC48,
op. rp. B2/b) ¢ mapamerpamu a = 1,2801 uM, b = 1,4450 aMm, c =
=0,9140 1M, p = 135,16° [5].
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JLJL 3ycman

As—Li. MBIIIIbAK—JITATUA

ImarpamMma COCTOSHHS CIUIaBOB cucreMul As—Li He #3yuena.

Cmasu As ¢ Li momyyanu 93 KOMIIOBEHTOB B Cpefie MHEPTHOTO rasa
B Tumiax u3 Ta [1]. YcrasoBieHa KpuCTa/uIHYECKasd CTPYKTYpa OTHAEb-
HBIX XAMWYECKHX COeIVMHEHu, o0pasyommxca B 3TON caCTeME.

Coenmnenne AsLi, [78,25 9 (no macce) As] mMeer CTPYKTYpy THma
NazAs (cumBon IMmpcona kP8, mp. Tp. P63/mmc, a = 0,4396 um, ¢ =
= (,7826 sm) [2]. [Ipn MOBTOPHOM ONPEXEICHUN NAPAMETPOB IeKCaro-
HAJIBHOM pemieTky (passr AsLiz yCTAHOB/IEHO, YTO OHM MMEIOT CJIERYIOmMe
sHauenns: a = 0,4377 am, ¢ = 0,78011 Bm [3]. Temneparypa riaBneHus
cocrasaser 1000 °C [3].

Coenuuesne AsLi niasurcs npu temneparype 550 °C [3], ero crpyk-
Typa usomopdHa co crpykrypoit LiBi [1], MMEET MOHOK/MHHYIO pemieTKy
¢ nmapamerpam# a = 0,579 um, b = 0,524 M, ¢ = 1,070 BM, B =
=117,4° |4].
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JLJI. 3ycman

As—Lu. MbIIUIbSK—JTFOTEITHAL

Ilmarpamma cocroauus cuctemsl As—Lu He mocrpoesa. B cucreme
obpasyercs coegmsenue AsLu, koropoe mmeer I'LIK crpykrypy Tuma

NaCl (camBon Ilmpcoma cF8, mp. rp. Fm3m). Tlapamerp pemerku a
coenuuesns AsLu menserca or 0,56761(2) no 0,56804(2) BM, Tak KaK
coexuHeBre mmeer obnactb romorenocte [1]. O630p mmTepaTypHBEIX
HaHHHX 0 cAcTeMe As—Lu npusees B pabore [2].
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10.5. Kysvma

As—Mg. MBIIIIbAK—MATHUN

B cnnaeax cucreMbl As—Mg yCTaBOBJIEHO CYMIECTBOBAHME ABYX COEAM-
penmil MgzAs, 1 MgAs,. Coexnsenne Mg3As,, CHHTE3MpOBAHHOE H3 Mg
smcronoit 9,99 9, (o macce) Mg # As wicrorok 99,9995 % (o macce)
As, wiasutcs npu temneparype suimme 1200 °C  mpetepnesaer mosmi-
MopdHOE npeBpalIenye, TEMIEPATYPa KOTOPOTO HAXOXATC MEXITY 1000
7 1100 °C [1]. Coennuesne MgAs, ¥MeeT CKJIOBHOCTh K JHCCOLHAALAH
Npy TMOBHIIEHHHX TEMIIEpaTypax. l'fpn CO37aHHH U30BITOMHOTO JABJICBAS
napos As, passoro 0,5 MIla, oHO ycTOIUMBO [0 TEMIEPATyPH TIABICHUS
792 °C [2].

As, % (no Macce)
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Ha puc. 149 mpuBencsa cxema AmarpamMmsl cocrosuus As—Mg npu
nabnesmm ~4 MIla. lmarpamma coctosEHs mocrpoeHa B pabore [3] ¢
YUETOM WM3BECTHHIX JAHHEIX O COGAMBEHHSAX, 00pa3ylOmMMXCs B CHCTEME

—Mg, ¥ Ha OCHOBAaHMY NPEALIONOXKCHUS O CYHIECTBOBAHHY IBTEKTUK
(Mg) + aMg;As, 1 (As) + MgAs, 1o asanoruy ¢ cucreMamu Mg—Bi n
Mg—Sb. Pacrsopumocts As B (Mg) ouess mana [4].
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Caeflenus O KPHCTa/UIMYECKOM CTPYKTYPE COEMMHEHHMH CHCTEMBI
As—Mg npusenens B Tabn. 102.

Tabauma | 02. Kpucrauiudeckas CTPyKTYpPa COeAHHEHHUI CHCTEMBI As—Mg

Cumpon TlapameTpsl peweTK, HM
Coepune- | Tlporotun | IInpcoua, Hcrounuk
Hue ap. rp. a b c
aMg;As, Mn,0, I8, 1,2355 - - [1]
1a3 1,233 - - [51
BMg;As, La,0, hPS, 0,4264 - 0,6738 [1]
P3ml
MgAs, MgAs, tP20, 0,5385 0,5385 1,5798 [61
P422
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T.B. Jobamxuna

As—Mn. MbIIITbAK—MAPTAHEI]

TlepBslit BapHaHT (UArpaMMsl COCTOSHUSI faH B paBore [1], BTropoi,
Gosee mosusi, B paborax [2, 3]. B ocHoBy oGoGmenno# hasoBoit guar-
pammbl As—Mn (puc. 150), npusexenHoit B pabore [4], monoxenn
pabotn [3, 1, 3, 5-9]. Cucrema uccienoBaHa B 061aCTH KOHIIEHTPALAN
no 50 % (at.) As.

B cucreme As—Mn obpasyercs mars coemumenmit AsMn, As;Mn,,
As)Mnj, AsMn, u AsMn;. Coenurcana AsMn u AsMn, miassrcst KOH-
rpysHTHO 1ipu Temmeparypax 935 u 1029 °C, coorBercrBenno. Coequne-
mue As,Mn; o6pasyercst 0 MePATEKTHYECKOR PeaKLyl IIPH TeMIepaType
880 °C, a coepmuennme AszMn, (As, Mn,g) ofpasyercs mo mepureKTo-
WMIHOM peakuy npy remmeparype ~650 CQ [3]. CywecrsoBanne coenu-
Herus AsMn; yCTaHOB/IEHO PEHTTEHOBCKMM ITyTeM [5], OMHAKO XapakTep
ero o0pa3oBaHds W B3adMOAEHUCTBHS C APYIUMHE (DasaM¥ HEM3BECTEH.
Coenmuenus As,Mn; u AsMn nperepniesaror nonuMopdHsIe TIPeBpaNie-
nus. Temneparypa nomumopdroro npespamenns aAs,Mn; = BAs,Mn;
noesmmaercst or 750 °C s Gorateix As crnasos mo 775 °C aia GoraThix
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Mn, % (no macce)
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Mn cnnasos. Temmeparypsl HOTMMOPGHBIX npenpameum‘;i COeAVHEHNS
AsMn ycramnosyensl ciexywomme: oAsMn = BAsMn ~40 °C, BAsMn =
= yAsMn ~125 °C. Coenmuerne As,Mn; mMeer HeBosbimyio 061acTh
romoresroct 0,5 % (ar.) Mn [3]. Coemumenne AsMn, TAKXKe, BEPOSIT-
HO, MMeer 061aCTh TOMOTEHHOCTH B MHTEPBAJIE KOHLCHTDALAN 66,7—
70 % (ar.) Mn [10]. TTo nauubiM paGotst [3] OﬁﬂaCsz TBEPHIBIX PACTBO-
pos Ha ocHoBe AsMn, npm Temnepatype HMXe 775 °C orcyrcreyer. B
cacteme obpasyrorcs fpe sprexTrkH: XK = AsMn + As,Mn; npn TemIe-
parype 870 °C u comepxasmu ~57—58 % (ar) Mn m e AsMn, +
+ (BMn) npr Temmeparype ~930 °C u conepxaHum ~-81—82 % (ar.) Mn.
Pacrsopumocts As B («Mn), (YMn) u (8Mn) ruska; As crabwmsnpy-
er (BMn), B KOTOpPOM pacTBopsiercd io 5 7 (ar.) As nip# Temneparype
IBrekTHUecKoro npespamenus 930 °C. .
CBeaeHds O KPHCTAJUIMYECKOH CTPYKType COCAWHCHHMH CHCTCMEL
As—Mn npueenens B Tabn. 103. Crpykrypa pAs,Mn; e onpexeeHa.
Cymecreosanne dassi As;Mng, oOHapyXeHEO# B pabore [13], me mox-
TBepxaeno [J]. B pabore [8] mpH BHICOKOM AABJICBUH IS COENMHCHUS
AsMn, ycrasoBiena CTpYKTypa Fe,P (cumson Ilmpcosa hP9, Tp. Tp.

P62m) napamerps pemetkd a = 0,63627 um, ¢ = 0,36784 um.
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Tabnunua 103 . Kpucrawmdeckas CTPyKTypa COeAMHEHHUH CHCTEeMbI As—Mn

Cumpon TTapameTpnl pemeTk, HM
Coepmne- | [Iporo- | [Inpcona, Ipumeuanne
HUE ™I op. rp. a b c
oAsMn NiAs hP4, 0,3724 - 0,5706 |IIpu Temmepary-
P64/ mmc pe 20 °C [6]
0,3722 - 0,5707 |IIpu Temnepary-
pe 25 °C [9]
0,3721 - 0,5704 |IIpu Temnepary-
pe 42 °C [12]
BAsSMn MnP oP8, 0,572— 0,3663— |0,6367— |TIpu Temnepary-
Pnma —0,5724 | —0,3676 |—0,6379|pe 55°C [3, 7]
yAsMn | Nias hP4, - - - {9
P63/ mmc
* — - 0,610 - 0,729 |[IIpu KoHUEHTpa-
As;Mn, umu 57,1 %
(ar.) As [J]
o As,Mn;* - - 0,685 - 0,712 |3}
AsMn, | Cu,Sb tP16, 0,3769 - 0,6278 |[X]
P4/nmm 0,3760 - 0,6278 |[11]
0,378 — 0,625 |[3]
::Ferpamuanbuan CHHIOHMS.
Hckaxennas KyGuueckas Crpykrypa.
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As—Mo. MbIIIIbSAK—MOJIUBAEH

Jlmarpamma cocrosaud e noctpoesa [X]. Ha ocnoBammm tepmommna-
MPUECKAX [AHHBIX PACCUMTAHbI TEMTIEPATYPHl PEAKUmit 0OPA30BaHUS NpPU
paaumoneiictee Mo (TB) ¢ rasoobpasmeiv As () mpm xaBiaesun
0,1 MIla cnexyromux coemmuenmit: As,Mog (183010 °C), As;Mo,
(125050 °C), As,Mo (1065:50 °C) u KSSMO (B6/M3M  TEMIEPATypPHI

AS, % (no macce)
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"cnapervst As) [1] (puc. 151). Pentrenockum meTonoM uaeHTHgMIMpO-
Bamu apcenuas AsgMos, AsMo, As;Mo,, As,Mo u oagun apceHun
A851M049 B obnacte xouumenTpanEn ~51 % (ar.) As, yCTORYMBHIL IpH
Temnepatype 700 °C, o meycroitumshiit npu 1100 °C.

Ceenenns 0 KpPHCTa/JUTMUECKOH CTPYKType COEXMHEHAH CHCTEMBL
As—Mo npusenens B Tabn. 104,
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Ta6nuua 1 04. Kpucrauiudeckas CTPYKTYpa COEAMHEHHIM cucremMpl As—Mo

Cumson IMapameTpel peIeTKH, HM
Coenune- | [Ipororun | Ilupcona, Hcrounnk
HUE 1p. rp. a b 4
As,Mog TigTe, 18, 0,96005 - 0,32781 [2—4]
I14/m
AsMo MnP oP8, 0,5978 0,3360 0,6415 [2, 4, 5]
Pnma
. W,As C20, 1,
As;Mo; ,AS3 '22/31 6061 0,3235 0,9643 [3, 4]
As;Mo™ NbAs, - 0,9071 | 0,32954 | 07719 | [3,4,7]
c2
As;Mo FeS, oP6, - - - 171
(As,Moyg o) Pnnm
.
=136°.
‘Pp =119,37°.

B pa6ore [6] mokasamo, uTo coemmEenne AsMo mMoxer OrTb Crabum-
aupoBado npym Temneparypax 1050—1250 °C npucanxoit FeAs n apyrux
apCeHumaos.
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K.B. ITosaposa

As—N. MbIIUbAK—A30T

Coenunenne AsN [15,75 % (mo macce) N] MOXHO IOJLYYATH XHMM-~
YECKMM TTyTEM KJIA TIPSMBIM B3aMMONEHCTBHEM AS C aKTMBHPOBAaHHHIM N

3, 11.
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As—Na. MbIIIIbSIK—HATPUAN

JlmarpamMma cocTosiHus cwiaBoB As ¢ Na He usyuena. B cnenpmasbuoi
BAKYYMHOI Sueifke SMEKTPONMTHUECKH GEUT TIOJIyyeH Dsif CoemuHenuit As
¢ Na [1]. Xmmuueckoe coenmuense AsNaz [52,06 % (mo macce) As]
[OyYEHO TIPH B3auMONeACTBHM As 1 Na B XHIKOM aMMUaKe [2].

Coenmucnue AsNaz umeer 061acTh TOMOIEHHOCTH NPOTIXEHHOCTBIO
3 % (ar.) [1]. Crpykrypa coenuueuns AsNa, cobcTBensoro Tana (cum-
soa I[Mmpcona AP8, mp. Tp. P63/mmc) ¢ mapameTpamy pelleTKH a =
=0,5098 5M, ¢ = 0,9000 uM, c¢/a = 1,765 [3]. OxBuaTOMHOE COeAMHEHUE
AsNa orHocuTes K crpykTyproMy Tamy NaP (cemson [Tupcona oP16, mp.
1p. P2,2,2,) ¥ AMeeT napamerpsi pemmerkd a = 0,624 mm, ¢ = 1,158 Hm,
BoCeMb (POPMYJBHEIX eMHAL B sucike [4].

Kpome Toro, B cucreme As—Na, no-BHIMOMY, 06pasyrorcs (assl ¢
GospmmM conepxanueM As, Takue, Kak As,Na, As7Na3 [1] u AsgNa [5].
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JJL 3ycman

As—Nb. MBIIIbAK—HUOBUI

B cucreme yCTaHOBEHO 00pa3oBaHMe MIECTH COCAMHEHMM, CBEICHHS
© KOTOpHIX TpuBeterb B tabn. 105. Coemumenms AsNb u As,Nb noxyua-
J¥ TIDH HETIOCPECTBEHHOM CIUIABJICHMM KOMIIOHEHTOB TIPH TEMIEparypax
zo 1000 °C. OcrambHsle coeauHeHMs 0OHAPYXeHs! B 00pasuax, HOMyYeH-
HHX janbHeimm criasicanem AsNb u Nb B pyroeoit meun B atMocde-
pe urcToro Ar M B MEAYKIMOHHOM neuy nipu temneparypax o 1700 °C.

Coenmuenne AsNb mmeer y3kywo obnacts romorenrocts [I].

Ta6amua 105. Kpucrawmueckas CTPyKTypa coeiuHenuii cucremsl As—Nb

CumBon TTapaMeTpsl PemeTKH, HM
Coenune- | Ipororun | Ilupcona, McTounnk
Hue np. rp. a b ¢
AsZNb‘ - mCl12, 0,9354 0,3381 0,7799 [t}
c2
0,9357 0,33823 0,7792 [2]
AsNb AsNb 18, 0,3453 - 1,1672 [
14,md 0,34517 - 1,1680 [2]
0,345, — 1,167, [3]
AsNb, | As;Nb, | ocse, | 03516 | 1.4660 | 1,8830 4]
N Cmcm
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CuMBOJ TiapaMeTpsl pemeTky, HM Crvmon o
Coemue- Tnpeona, VicTousmk Coemut- | TIporornn | YTupcona, apaMeTphl PEMIETKH, HM
" HEHHE 1p. Tp. a b - IIpumeuanne
0,55198 1,17869 51 0,59953(3) - S — v
TAs a3a
1,53716 0,35242 1,41920 0,59860(4) - ;13: [3]N
- Tas Nd dasa
Nohs, | NdAs Ndas (3]
1,02937 0,51971 y mpl2, | 041000
P2 /e M | 06820 | 1,045 |p=106,7" [4]
L 0,41081 | 0,68201
. » 1,044 - .
*p = 119.26° (1], B = 119,46’ 2. 4431 |p = 106,72" [5]
g = 104,74
As, % (ne macce)
0
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1600
J{marpamMma cocToSHAS As—Nd mccaenoBasa MeToiaMia mucpeperiia- 4 a0 | Fewa)
anEHOTO TepMITIECKOTO, MUKPOCKOMAYECKOrO ¥ pCHTIEHOBCKOTO AHAJM30B
[ u npeacTaB/icHa Ha puc. 152. B cucTeMe ofpasysorcs TPH coeMHe- / L ’l -
e NdAs, NdjzAs # NdAs,. CoenuHEHHE N TIABATCS KOHTpYIHTHO 200 ras PR
npn Temneparype 2220 °C. (O6pa3oBaHie coeuHeRua NdjAs [POACXOMHT wrr" j 3
no nepmeKTm{CCKoﬁ peaxuun (K + NdAs = NdjAs) Tp7 TeMmepaType k. 970 §';
-1690 °C. CoegnHEHAC Nd,As ydacrByer B 3BTEKTHYECKOM npeBpammie” 853° #50° ss5°
aHM OpH remmeparype 970 °C. CoenmBEHAC NdAs, CcymecTByeT np4 800 St
remmepaTypax fo -865 °C. PacTBOPEMOCTD As B (Nd) np# 9BTEKTHYEC™
xoit TemmepaType cocTaBJsieT <1 % (at) {11. OBsop tmrepaTypHBIX oo
JaHHHX O cucreme mpABEACH B pabore [23. ) NdAs -
Ceepesust 0 KpncTafmmecxoﬁ CTPYKTYDE coequBERAN NdAs, ! 2 I
cucreMBl As—! d mpusefeEsl B rabn. 106. CrpyxTypa coemuerns NE3

He ompeAeseHa.

Tabaula 10

6. Kpucrannuqecxan cTpyXTYPa coeuHeHHi cHCTe

TlapameTpsi pemeTky, HM
oo f— 15| ¢ |
np- rp-

0,5971
0,5984(5)

CHMBOL

fy ” 10 20 J0 40 50 60 72 80 90 120
v As-NO PEE 152, As—Nd a7 (o) “

a
“p“mqauue

. Kobsenko I.O., Ye; .
.., YepHoropenko B.B.,
. 1975. T. 20, Ne 8. C. 2169—2173. JiseoB C.H. v ap.// JKypHan HeOPraHuueckoi

Gschneidner, Jr., K.
| N& P 345-347. , K.A., Calderwood F.W.// Bull. Alloy Phasc Diagrams. 1986. V. 7
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3. Taylor J.B., Calvert L.D., Despault J.G., et al.// J. Less-Common Met. 1974. V. 37.
217

4. bno S., Despault 1.G., Calvert L.D., Taylor J.B.// J. Less-Common Met. 1970,
V.22.P.55.

5. Wang Y., Heyding R.D., Gabe E.L, et al// Acta Crystallogr. B. 1978. V. 34. N 10.
P. 1959—1961.

F0.B. Kysvma

As—Ni. MbIIIIbSIK—HUKEJIb

BapuaunTs guarpammer cocrosaus cucteMul As—Ni, TpHBeIeHHEE B
cnpasounukax [X, D, ] u pabore [1], cymecTBeHHO He OTAMYAKOTCS
B oroOpaxenud cocraBa # cnocoba ofpasoBamms coemuHeHwi. Ha
puc. 153 npeacraBaesa guarpamMma cocroguus cucteMsl As—Ni, mocrpo-
ennast B paGore [1]. B cucreme obpasyrorcst ueTripe coemumerus: NigAs,,
Nij;Asg, NiAs, NiAs,. B pabore [6] Bmecto coemmmenmst NisAs, ykasaHo
coeqmuenne NijAs,. Coexunenns NisAs,, NiAs u NiAs, niassrcs kou-
IPYSHTHO TpHM Temmeparypax ~993, 9%2—970 u >1040 °C, coorBercreen-
80, Coenxmuenne Ni| ) Asg 00pasyeTcs 00 OEPUTCKTHYCCKONA PEAKIMH IPH
remrneparype 830 °C. éoe)mnerme NiAs, wumeer nBe momuMopdHsic
mopndukanun: Huskoremneparypuyo (aNiAs,), xoropas cymecrByer
npu temneparypax mmxe 600 °C, u Bricokoremnepatypuyio (BNiAs,).

As, % (10 macce)

7 " 20 30 40 50 50 70
6 [as5e T T T T T T T
1300 N

\ X
1100
(Vi) \/‘
900 897° \ K\
4.4 234 \/ 830° 745577
3 A
|| 804 58
7 wens | P5s
L~ =
700 N g
< Ky ~600°
Ry = F==Tsl
g < g
500 : $
7 10 20 0 20 50 50 70
Ni As, % (am.)

Puc. 153. As—Ni
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Coennnenus NigAs, u NiAs umeror obaacTy rOMOreHHOCTH: OT 28,09.110
2874 % (ar) As ana NigAs, 7], or 50 10 51,3 % (ar.) As xna NiAs
31. O6nactb romorensoctd PNiAs, oTBeuaer cocraBy NiAs,, e x =
=1,85+2,2 [8]. 5

YKA3aHHBIE COSAMHCHUS YYACTBYIOT B Dsic HOHBAPMAHTHHIX DeaKIui,
CBEUEHEI O KOTOPHX MpuBeAeHsl B Tabm. 107.

Ta6nuua 107. HoHBapHAHTHBIC PEAKUUU B CHCTEME As—Ni

Copepxanue Ni B

Peakums xuakoit dase, % | Temmeparypa, °C HcTouHMK
(at.)
X = (As) + BNiAs, >10 7835 [1n1]
X = NiAs + pNiAs, ~42 853 [4]
K + NiAs = Ni; Asg - 83045 [1}
XK = NigAs, + Ni;As 62,8 804 [1-3, 51
i e 61,9 81815 [4]
XK = (Ni) + NisAs, 76,6 895+5 [III, 2--4]

MaxkcumansHas pacrBopEMocTs As B (Ni) MO JaHHBIM TEPMAYECKOTO
apanmsa cocraager 4,4 % (ar.) [X]. )

CeeaeHnd O KPHCTAJUIAYECKOR CTPYKTYPE COSMMHEHNH NPHUBE/EHE! B
rabn. 108.

Ta6aunga 108 . Kpucramauyeckas CTpykTypa CcoeauHEHNH CUCTEMbI

CumBoa TTapameTphl PEIIETKH, HM
Coemmue- | Iporotun | IIupcona, HcTouHMK
HME mp. rp. a b c
NigAs; As,Ni hP42, 0,680 - 1,248‘ [X]
o i P6cm 0,6815" - 1,2512° [6]
0,6813" - 1,2502 M
0,6825 - 1,2513 [12}
Ni, Asg AsgNiy, tP76, 0,6868 - 2,180 [31
P42,2 0,6870 - 2,181 [91
0,68724 - 2,1821 [10]
NiAs NiAs hP4, 0,3617 - 0,5083 [X]
P63/mmc | 0,3619 - 0,5034 {31
aNiAs, NiAs, oP24, 0,57718 0,58342 1,14214 {11]
Pbea
BNiAs, FeS, oP6, 0,47583 0,57954 0,35449 [81
Pnnm
0,47582 0,57949 0,35440 [13]
—
:Ilpu KOHuenTpanuu 28,09 % (at.) As.
TIpu xounentpanuu 28,74 % (ar.) As.

1o+
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Mpu masnenun 6 I'Ma n remmneparype 1400 °C noxyuena mommduxa-
must NiAs,, obnanaromas crpykrypoit FeS, (cumBon IMupcona cP12, op.
rp. P1) ¢ mapamerpom pewerku a = 0,577 M [V-C].

JIureparypa

Singleton M., Nash P.// Bull. Alloy Phase Diagrams. 1987. V. 8. N 5. P. 419—422,
Friedrich K.// Metallurgie. 1907. Bd. 5. S. 598.
Heyding R.D., Calvert L.D.// Canad. J. Chem. 1957. V. 35. P. 1205—1215.
Yung R.A.// Econ Geolo. 1961. V. 56. P. 1273,
El-Boragy M., Ellner M., Predel B.// Z. Metallkunde. {983. Bd. 74. S. 545-548.
Saini G.S., Calvert L.D., Taylor 1.E.// Canad. J. Chem. 1964. V. 42. P. 150~156.
Kjekshus A., Skaug K.E.// Acta Chem. Scand. 1973. V. 27. N 2. P. 582—588.
Holseth H., Kjekshus A.// Acta Chem. Scand. 1968. V. 22. N 11. P. 3284—3922.
Yung R.A.// Camegie Inst. Washington Publ. Year Book. 1959, V. 58. P. 148—153.
10. Fleet M.E.// Am. Mineral. 1973, V. 58. N 2. P. 203-210.
11. Kjekshus A., Rakke T.// Acta Chem. Scand. A. 1979. V. 33. N 2. P. 609—615.
12. El-Boragy M., Bhan S., Schubert K.// J. Less-Common Met. 1970. V. 22. N 3.
P. 445—458.
13. Kjekshus A., Rakke T., Andersen A.F.// Acta Chem. Scand. A. 1974. V. 28. N 4.
P. 996—1000.

R

10.5. Kysoma

As—Np. MBIIIbSAK—HEIITY HUI

HuarpamMma cocrostH@s As—Np He nocrpoena. B JIETEPATYPE coobmia-
CTCH O CYINECTBOBAHMK TPeX CoefuHenmii As,Np, AsyNp;, AsNp. Coenu-
Henne AsNp wmeer tpm Monmmbukanum: HH3KOTeMnepaTypHyo AsNp
(HT) npu temneparype muxe —131 °C, cpemneremmepaTypryo AsNp
(CT) B unTepBaTEe Temrreparyp ot —131 go —98 °C u BHCOKOTEMIIEPATYP-
Hy1o AsNp (BT) npm Temneparype poime —98 °C.

CBEleRyIs 0 KPUCTAILTHUECKOM CTPYKTYPe COeNMHeHTH TIPUBENCHEI B
Taba. 109,

Ta6nuua 109. Kpucranmueckas CTPYKTypa COeMHEeHHi CUCTeMBI AS—NP

Cumsosn Tapamerpr pemertku, um
Coegunenue | TIpororun Iupcona, IIpumeuanue
np. rp. a c
As,Np Cu,Sb tP6, 0,3958(2) 0,8098(2) [t
P4/nmm
AsNp, ThyP, ci28, 0,85157(7) - {11
143d
AsNp(HT) NaCl cF8, 0,5835 - [2]
Fm3m
AsNp(CT)* — — 0,58312 0,58281  |[Ipu temue-
parype
—114 °C [2]

As—O 293

CumBon TMapameTps! PEIETKH, HM
TIpumeuanue
Coepuuenue | TIporoTui H:m«lé_ 2 -
I aNo(BT) 0,58318 —_ Ipu Temme-
AsNp(BT) NaCl CFE‘ Ipn e
Fm3m PR 12
0,5835 - TIpu Temmne-
parype
—23°C 2]

*TeTparoHaLHAS CUHIOHMS.

Jimreparypa
i i . 83. N 2. P. 263—-267.
i ski A., Damien D.// J. Less-Common Met. 1982. V.
é &ﬂztgvz}.ﬂ., Mueller M.H.// Phys. Rev. B. 1974. V. 10. N 5. P. 1994—2003.

T.B. Jobamxuna

As—0. MBIIIIbSAK—KHUCJIOPO

TOSHMS CHCTEeMBl HE YCTaHOBJIEHA. B surepatype
mxfxl:'rca? achszt;euij:x: TOMBKO 00 OTHENBHBIX coenwHeHmsx. Ilpu gar(penf
prme 440 °C coenunermne AsO, naunxaer pasnarathest Ha As,Oj Il;ai_
u As,0; (tBepryo dasy) [1]. [lns coenunenua As,03 (;xfg;gclecua 1_}21[ 0;';" -
pamMa B nurepsase xasiaenmii 0—5 I'Tla # temmepaTyp L .
MopdBOe NIpeBpauicHue cocauHenns As,03 (apcenonut = Kiaynep
nporcxoaut npu temneparype 110 °C [2]. 5 6n. 110

Kpucranamueckas CTPyKTypa COSAMHEHMI NpHUBEeHa B Tab1. .

Ta6auua 110. Kpucrawmveckas CTPyKTypa COeiMHeHui CucTeMbl As—O

Cumson TlapameTpsl pemeTk, HM
Coepunenne |Tpororun| Iupcona, 2 b - TIpumeyanne
Tp. Ip-
Apcenonur — - 1,107 - - [31
As)0;" Fd3m
- * 3]
i mpP20, 0,526 1,293 0,455 B 93,80° [
f’::g;‘ep"" ! B0 P2/c 0,525 1,299 0,453 |p =93,88" [3]
- - 0,799 0,457 0,911 [B= 78,3: 3]
g P2/n | 0799 | 04645 | 09115 | p =783 (4]
As,0; i g
AsO, AsO, oP24, | 08597 | 0,5235 | 0,7269 151
Pnma
As05(HT) | As,05 | oP28, | 08648 | 0,8449 | 0,4626 (6]
P222,
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CumBon TlapaMeTpsl PEmIETKH, HM
Coeamuenme |Tlpororun| Tlupcona, TIpumeuanue
np. rp. a b c
As,05(BT)" - - 0,8577 - 0,4637 [71
P422

:le6qucxﬂn CHMHIOHMA.
‘ZMOHOKJIP[HHaS! CHHTOHMSL.
3TeTpArOHATbHAS CUHIOHMSL.

Jluteparypa

1. Barfen F.// Thermochim. Acta. 1984. V. 78. N 1-3. P. 431—433.
2. White W.B., Dachille F., Roy R.// Z. Krist. 1967. Bd. 125. N 1-2. §. 150-158.
3. Dertlik F.// Monatsh. Chem. 1978. Bd. 109. N 2. P. 277—282.
4. Pertlik F.// Monatsh. Chem. 1975. Bd. 106. N 4. P. 755—762.
5. Jones P.G., Beesk W., Sheldrick G.M., et al.// Acta Crystallogr. B. 1980. V. 36.
N 2. P. 439-—-440.
6. Lansen M.// Z. Anorg. All. Chem. 1978. Bd. 441. N 1. 8. 5—12.
7. Barten H.// J. Appl. Crystallogr. 1981. V. 14. N 1. P. 68.
10.B. Kyzoma

As—Os. MbIIITbIK—OCMMUI1

Iuarpamma coctosuasa As—Os He MOCTpoeHa.

Enuscreennoe obnapyxesHoe B cucreme As—Os coenmnenne OsAs,
[1] mmeer crpykrypy tuna FeS, (Mapkasur) [cumson Ilupcora oP6, np.
rp. Pnnm] c mapamerpamu pemerks a = 0,540 um, b = 0,616 um, ¢ =
= 06300 am [3], a = 0,541 8™, b= 0,619 am, ¢ = 0,301 Bm [[I], a=
=0,54129 um, b = 0,61910 um, ¢ = 0,30126 um [V-C]. IIpexmonoxu-
rembuo [V-Cl obnacrs romoremsocts coemusenms OsAs, BxawouacT
cocrassl OsAs,, e x = 1,80+2,20.

Jinreparypa
1. Murray 1.J., Heydtng R.D.// Can. J. Chem., 1967. V. 4. P. 2675—2687.
O.B. Ky3vma

As—P. MbBIIUbIK—POCDPOP

Ilmarpamma cocrosans As—P npexcrasnena B paGorax [X, M2]. Ha
puc. 154 npusenena quarpamma As—P 1o JaHHBIM TEPMOXEBAMAUYECKOTO
pacuera C MCIOMb30BAHMEM Pe3y/IbTATOB SKCHepAMeRTanbHbIX pabor (1,
2]. B cucTeMe CymecTBYIOT OTPAHAYECHHHEIE TBEPABIE PACTBOPH! HA OCHOBE
As u P. Coenuuenve AsP, ofpasyiomeecs 1m0 IEPUTEKTHYECKOM peaKiun
npu temmepatype 683 °C, MMeer MMpPOKY!0 OONACTE TOMOFEHHOCTH.
OnxHako mpuBeneHHsie B pabore [J] cBepeHus o KOHIIEHTPAIHOHHOM
HPOTSXCHHOCTH TBEPHOro pacreopa As B P (26—100 % (ar.) P) orpu-
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P, Yo {no Macce)
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+,°C il T T T | S R L
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Puc. 154. As—P

1atoT o6pasoBaHKe ABOMHOTO COCAMHEHMS, HO KOHCTATAPYIOT CYI(ECTBO-
BaHMe ABYXdasHoit obnacte (As) + (P) B MHTEpBaJe KOHIEHTPaui
13—26 % (ar.) P. Cornacuo pabore [3] B mapoBoit hase yCTaHOBJIEHEI
monexysst As,P,, AsP, As)P,, As;P u AsP;. Kpncrasmrieckas CTpyKTy-
pa coemuuenns AsP me ycranosnena. B pabore [4] npepmonaraior, uro
coemuAcHe ASP mMeer pomMOHUECKyIO CTPYKTYDY.-

Jiareparypa

1. Yrai S.A., Mypassesa C.H., Monuapos E.T'., Butnuxas JI.A.// Wzs. AH CCCP.
Heopranuueckue Matepuams. 1971, T. 7. C. 1927—1930.

2. Yraii 9.A., Cemenosa I.B., l'ongapos E.I// XKypHan HeOpraHMYeCKO! XMMHUU.
1981. T. 26. C. 1193—1194.

3. Vraii 9.A., Cemenosa I'.B., lonuapos E.I'., Beperar E.I.// Xypnan dusuueckois
xumvu. 1979. T. 53. C. 576—577.

4. Klemm W., Palkowski 1.V.// Z. Anorg. All. Chem. 1948. Bd. 256. S. 343—348.

10.B5. Kysvma
As—Pa. MbIIIbAK—IIPOTAK THHU

Nmarpamma cocrosHEs cacteMbl As—Pa me nocrpoena. B pabore [1]
coobmaercst 06 obpasoBammy coemunenwit As,Pa, As,Pa; u AsPa. Crpyk-
Typa asm As,Pa msormmua Cu,Sb (cumson Ilmpcoma tP6, mp. rp.
P4/nmm). ®aza AsPa; mmeer crpyxrypy tuna ThyP, (camson Tlapcona
€28, np. rp. 743d). Coenmnenue AsPd cornacso padore [2] obnamaer
Crpykrypoit Tuna NaCl (cumpon TTupcona cF8, mp. rp. Fm3m).
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JIureparypa
1. Hery Y., Damien D., Haessler V., et al.// Radiochem. Radioanal. Lett. 1978. V. 32.

P. 283.
2. Calestani G., Spirlet J.C.// J. Less-Common Met. 1979. V. 68. N 2. P. 207—212.

C.II. Anucosa
As—Pd. MBIIIbIK—TTAJUJIA WA

HMuarpamma cocrosrnst As—Pd nipeacrasnena B paborax [X, M2]. Ha
prc. 155 nmpuBeeH BapuaHT A¥ATPAMME TO AaHHEM paboter [M2]. B
cncreme obpasysorca mects coenmuermit. Coenmnenns As,Pds u AsPd
NJIABSTCS KOHTPYIHTHO mpy temmeparypax 860 u ~800 °C, As,Pd AsPd5
" AsPdi 00pasyioTcs N0 NEPATEKTHUYECKMM PEAKISM TIH Tcmnei)a'rypa)%
780, 728 u 822 °C, coorBercrBenno. CoexpHenne As;Pdg xpucranmay-
ETCst 10 TIEPUTEKTOMIHOA peakium As,Pd + AsPd; = As;Pdg nipu Temme-
parype 745 °C. Tlpu temneparypax 610, 715 u 770 °C ocymecteasercs
IBTEKTHYECKAs KpHCTA/IM3anMs C oOpas3oBaHueM cMmecei As,Pd +
+ PAsPd,, AsPd; + AsPd;, AsPdg; + (Pd). B ra6n. 111 npusenenm

HAHHDIC [I0 KPUCTA/LTAYECKOH CTPYKTYPE MHTEPMETALTHYECKHX COETTHE-
HHIA.

Pd, % (no macce)
.;0 10 20 30 40 50 60 70 §0 90 190
I

1,°Cc T T T T T T
' " 5559
1400 /
7
1200 ’/
7
x
1000
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x ° SHT
N 485 L I~ 455 Pdg
400 Py O IS L R
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Puc. 155. As—Pd
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Ta6auna 111 . Kpucrapmieckas cTpykTypa coeaunenuit cucreMbl As—Pd

Cumson TlapameTpei PEMIETKH, HM
Coepune- | [Ipororun | Iupcoua, HcTouHnK
HUE np. rp. a b c
PdsAs” - mC24, 0,5514 0,7723 0,8425 [u1]
c2 0,5520 0,7739 0,8426 1
Pd;As Ni;P 132, 0,9986 - 0,4836 [€)]
14
PdgAs - AP, - - - [M2]
PdsAs - hP84, - - - M2}
- P3ml
PdsAs - hP, 1,1261 0,3857 1,1346 M2, 2]
P6,22
PdghAs - hP, - - - M2]
P3ml
«Pd,As™ - mP54, 0,924 0,847 1,045 ()
P2/m 0,925 0,847 1,044 131
aPd)As’™ - - 0,3245 1,6844 | 0,6576 {41
BPd,As Fe,P hP9, 0,6645 - 0,3589 {11}
P62m
PdAs, FeS, cP12, 0,5982 - - X1
Pa3 0,5985 - - [51
PdsAs w Im3m 0,3093 - - [6]
p = 99,0° [u], B = 98,99 [LI.
7p = 94,07 [III, 3].
PomOnuecKas CUHIOHMS.

Coepmuenne AsPd; asnsercs meracrabuibHo# (hasoi.

B pabore [M2] yka3aBo HAa BO3MOXHOE CYMIECTBOBABHC COC/IMHEHHS
AsPd, co crpykrypoit Tena PdSn, (cumBon Tupcona 0C24 mbo hP, mp.
rp. Aba2), a TakXe COENMHEHMS CTEXHOMETPHUECKOTO COCTABA AsPd,.

Jlareparypa

1. Matkovic T., Schubert K.// Less-Common Met. 1978. V. 58. N 1. P. 1-6.

2. Cabri L.J., Gilles-Laflamme J.H., Stewart J.M. et al// Canad. Mineralogist. 1975.
V. 13.N 4. P. 321-335.

3. Berusos B.J., N B, Oy JL.C.// 3amicky BCECOIO3HOMO MMHEPA-
normueckoro ofmecrsa. 1974. Cep. 2. 4. 103. Buu. 3. C. 104-107.

4. Bals U,, Shubert K.// J. Less-Common Met. 1969. V. 19. N 2. P. 300—304.
» 5. Furuseth S., Selte K., Kjekshus A.// Acta Chem. Scand. 1965. V. 19. N. 4.

. 735—741.
6. Ellner M.// Z. Metaltkunde. 1985. Bd. 76. N 5. 8. 372—377.

I0.F. Kysoma
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As—Pr. MbIIbSIK—IPA3EOIUM

Huarpamma cocrosuns As—Pr He mocrpoena.
B cucteme 00pasyiorcs TpH CoexMHEHHS: Pr4A53 [11, PrAs n PrAs,
[2]. B pabore [III] yxasamo, uto PrAs pacmagaercs B BAKyyME HAa MAPHI

As u Pr,As;. Kpucrammueckas cTpykTypa coenvBenuit B cacteme As—Pr
npusenena B taba. 112.

0630p nauHBIX 1O cucreMe As—Pr npusenen B pabore [3].

Tabnunma 112. Kpucranmudeckas CTPYKTYpa COeTMHEHHIi CHCTEMbl AS—Pr

Cumson MapameTpnr pemeTku, HM
Coepune- | IIporotun TIupcona, Hcrounnk
HHUE p. rp. a b c
PryAs, ThyP, 128, 0,8984 - - i
1434
PrAs NaCl cF8, 0,6009 — — [X]
Fm3m
PrAs. NdAs, mP12 0,4139 1,0509 0,6844 [2]
2 P2/c
B = 109,69°.
Jlureparypa

L. Rieger W., Parthe E.// Monatsh. Chem. 1969. Bd. 100. N 5. §. 1370—1371.

2. Ono 8., Despault J.G., Calvert LD. et al.// J. Less-Common Met. 1970. V. 22. N 1.
P. 51-59.

3. Gscheidner, Jr, K.A., Caderwood F.W.// Bull. Alloy Phase Diagrams. 1986. V. 7.
N 4. P. 347-348.

10.5. Kysema

As—Pt. MbIIIbSAK—TIJIATUHA

Huarpamma cocrossns As—Pt npueegena ua puc. 156 [X, M2]. B
Cciiasax, cogepxammx 25; 33,3; 50; 66,6; 75 % (ar.) Pt, YCTaHOBJIEHO
oxHo coennnenme As,Pt [3)]. [1pu comepxannu 72 % (at.) Pt u Temme-
parype 597 °C KpHCTa/LTM3yeTca 5BTEKTAKA As,Pt + (Pt). Coepuuenne
As,Pt uMeeT KpACTa/UTHYECKYIO CTPYKTYpY TMma FeS, (cmmBon [Tupcona
cP12, mp. 1p. Pa3), a = 0,59665 um [1].
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-)i—f Pt % (no macce)
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N |

_, /

/4

S
S S
ASz Pt

(Pt) —>
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Prc. 156. As—Pt

Jlmreparypa
1. Furuseth S., Selte K., Kjekshus A.// Acta Chem. Scand., 1965. V. 19. N 3.
P 733741 10.5. Ky3sma

As—Pu. MBIIIbSIK—I1J1Y TOHUN

= B cucreme
HImarpamMma COCTOSIHMSI CHCTEMBI As: P“u HE TOCTPOEHA.
yercs coeauuenue AsPu co CTpyKTypo# THIA NaCl (cumBon Tlmpco-
Ba cF8, np. rp. Fm3m), a = 0,5855 um [X]. Temneparypa mnasienas
coenmnesrs AsPu passa 2420 °C [1].

.
1. Kruger O.L., Moser 1.B.// J. Phys. Chem. Solids. 1967. V. 28. N L1. P. 2321—
25.

AJI. Tamapxuxa

As—Rb. MbIIIbSK—PYBUIUNI

Hunarpamma cocrossus As—Rb npuseneHa no JaHHBIM paboru [1] Ha
PEC. 157. Ha ocHOBaHMY TEPMHMYECKOTO aHAIN3A CAEIAB BHIBOA O Cymec-
TBOBAHMM 00JACTH HECMENIMBAEMOCTH B XHAKOM COCTOSIHMM B HMHTEpBAasE
Komnentpammit 20—43 % (ar.) Rb. B cucreme ofpasyoorcs dersipe
coeurenns. Coempmenns RbAs 1 RbzAs muiassrcst KOHIPYSHTHO Tpyt 550
520 °C. Coenunernst Rb,As; 1 RbAs; 06pasyiorcs npy TeMrepaTypax
560 # 497 °C no peakmusm )I%, + X, = RbyAs; 1 X + RbAs = RbyAs3.
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R, % (10 macce)
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Puc. 157. As—Rb

B pabore [2] ykaszamo ma oSpasoBanne coeauueHus Rb As,, MMEIoImero
nommopdHoe mpesparnenne npa Temueparype 335 °C. Kpucramumrueckas
CTPYKTYypa COEAVHEHNMH B CHCTCME IpuBEneHa B Tabx. 113.

Ta6auma 11 3. Kpucraiimueckas CTpyKTypa COeMHEHMHA CUCTEMBI As—Rb

Cumson IlapameTps! pemerku, HvM
Coenune- | Iipototun | Tmpcowua, Hctounmx
Hue np. rp. a b €
RbjAs NajAs hP8, 0,605 - 1,173 3, 4]
P6y/mme
RbAs NaP oP16, 0,61915 0,6575 1,2040 [4]
P222,
RbyAs, cF, - - - 21
Fm3m

Jiuteparypa

1. Ky3nenos A.H. Ou3nKO-XUMMUUECKOE MCCIE/0BAHME B3aMMOJIEN
0 neiicTBus pyGummsa ¢
%%(%xpo‘pfl;% ' 1;!1 13151?16}11&14" B Gunapueix cuctemax. Cpepanosck: MHctutyr xumun AH
. Honle W., Schnering H.G.// Acta Crystallogr. A. 1978. V. 34. N 4. P. 152
3. Gutzmann G., Dorn F.W., Kl ‘An il. Che 961 )
5. 250z , ,» Klemm W.// Z. Anorg. All. Chem. 1961. Bd. 209.
S 1341}1(:)[2(" W., Manriquez V., Meyer Th., Schnering H.G.// Z. Krist. 1983. Bd. 62.

JLJ. 3ycmar
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s—Re. MBIIIbIK—PEHUN

JImarpamma coctosiHms As—Re He mocTpoeHa. B cucreme obpasyercs
erre RezAs,, CHHTC3MPOBAHHOE MDA HATPCBC Re B mapax As [ X,
1. Coracuo xaHHeM paboTht [3] coenuBeHHE RejAs, umeeT KpucTas-
eckyio crpyxtypy thma Ge,Jry (cmmBon Ilmpcona cI40, mp. rp.

Jiureparypa
1. Bopucosa JI.B., Epmaxkos A H. AHajiuTHYECKas XUMHUS PEHUS. M.: Hayka, 1974.

318 ¢c.
2. Kemmitt R.D.W., Peacock R.D.// Pergamon Texts in Inorganic Chemistry. Hew-

York. Toronto: Pergamon Press. 1975. V. 22. P. 771-978.
3. Klein H., Von Schnering H.G.// J. Less-Common Met. 1966. V.11. N 4.
P. 298—299.

M.A. Toukuna
As—Rh. MbIIIbSIK—POIMN

JImarpamma coctosiHusg As—Rh He nocrpocHa. B cacreme ofpasyiorca
9Th COCAMHECHMM: As3Rh, As,Rh, AsRh, As,Rh,,, AsRh,, xpucramm-
yeckad CTPYKTypPa KOTOPHIX MPHBEACHA B Ta0J 1124.

Ta6nmua 11 4. Kpucrawiwdeckas CTPYKTYpa COEaMHEHMI CHCTEMEL As—Rh

Cumson TlapaMeTpbl PEIIETKH, HM
Coemvne- | Ipororun | Ilmp , YCTOgHMK
Hue np. rp. a b <
As;Rh CoAs; cl32, 0,8453 - - X, M2]
Im3
As,Rh RHP, mP12, - - - {111, M2]
P2,/c
AsRh MnP oP8, 0,562 0,358 0,600 X, 9, I,
Pnma M2]
BAsRh, Co,Si oP12, - - - M2]
Pnma
«AsRh, CaF, cF12, - - - [M2]
Fm3m

B cmcreme ycraHoBieHo ofpasoBamme coemmHeHMs  As;Rhy,
(AsRh, 5 ; ¢ [11. Cocmumerme AsRh, mpu Temmeparype 675 °C mperep-
nesaer noauMopHOE MPEBPAIICHHAC.

Jlareparypa
1. Quesne! J.C., Heyding R.D.// Canad. J. Phys. 1962. V. 40. P. 814-818.
A.JI. Tamapkuna
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As—Ru. MBIIIbSIK—PYTEHHUI

Jmarpamma cocTosmms As—Ru e nocrpoena. B cncreme obpasyrorca
coeﬁ:;mﬁrgnﬂ AsgRu, As,Ru n AsRu, cTpyxTypa KoTopex MIPUBEJCHA B
Tab. .

Tabauuna 115. Kpucramimyeckas CTPYKTYpa COeMHEHMA CHCTEMBI As—Ru

Cumson Tapamerpsl pemeTku
Coenuue- | Tporotun | Iupcona, P i i Hctoununx
Hue np. rp. a b <

AseRu AlgMn oC28, - - - 1§
Cmem

As,Ru FeS, oP6 0,541 0,617 0,296 [X, M2}
Pnnm

AsRu MnP 0P8, 0,570 0,325 0,627 [X, M2]
Pnma

Jinreparypa
1. Holseth H., Kjekshus A.// Acta Chem. Scand. 1986. V. 22. N 10. P. 3284—3292.
JLJ. Tamapxuna

As—S. MBIIIIbIK—CEPA

Dazosas auarpamma As—S NpEACTaBicHa B cipasounukax [X, 1] u
paborax [1] (yuacrox muarpammmi ot O mo 45 % (ar.) S) m [2] (BapmanT
AWarpaMMBL IpHBEACH Ha puc. 158). B cucreme ofpasyiorcs Tpm coexmre-

S, % (no macce)

0 0 29 Jo 40 50 &0 70 80 99 100
t,°%C Tm |‘ T T TT T T
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NEA ¢
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As S, % (am.) By

Puc. 158. As—S
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As,S;, AsS n As,S;, KaX/0€ A3 KOTOPHIX ILIABUTCS KOHIDYIHTHO.
remmeparype 786 81 [11 (777 °C [2]) ocymecTBASIETCS MOHOTCKTH-
s peaxumst. O61aCTb HECMEMMBAEMOCTH ABYX XWAKOCTEH B pabote
(1] \moxTBepxaeHa wmerasorpaduueckn. PeHTTCHOBCKAM anAA3OM
yCTajOBJICHO nosuMopdHOE TMpeBpamieHMe B COCHMHCHMM AsS; npm
remnkpatypax 151 m 131 °C. Kpucraimueckas CTPyKTypa COCAMHCHHIH
npusdnena B Tabu. 116.

Ta6Auna 116. Kpucrammdeckas CrpyKTypa COEMHEHHA CHCTEMBI As—S

et

Cumson TlapaMeTpbl pEMIETKH, HM
Coemmie- | Ipororun | [upcoua, 3 - pi
Hue mp. rp. a
aAs,S; As,S; oP28, 0,912 0,799 1,010 [3, M2]
Pnma
BAs,S; As,S; 0P28, 1,121 0,990 0,658 [4]
Pnma
yAs4S;1 - — 1,691 - 2,175 [2]
aAsS AsS mP32, 0,932 1,3546 | 0,6585 [5]
P2/c
aAsS™? — - 0,9957 | 0,9335 | 0,8889 |p = 102,48 [6]
C2/e
AsS™ - mP32, | 0,9325 | 1,3572 | 0,6587 |8 =106,38° [7]
P2/n
Ass™ - mP32, | 1,1193 | 09994 | 0,7153 | B =92,8° [8]
P2/n
As,Ss As,Ss —, 0,708 0,810 0,714 | B =101,0° [9]
P2/m .
As,S, As,S; mP20, | 0,876 | 0,683 0,680 |8 =96,14° [10]
P2/c
1,1475 0,9577 0,4266 p =90,6° [7]
Terparonammuas cTpykTypa.
2MonOKMHEAS CTPYKTYPa.
?Moﬂoxpuc‘mnnu.
3akanka o1 500—600 °C, MOHOKPHMCTAILILI.

Jlwreparypa

1. Ceolin R., Legendre B., Khodadad P.// Compt. Rend. Acad. Sci. Paris. Ser. C.
V. 284. N 13. P. 495—498.
s 72. Blachnic R., Hoppe A., Wickel U.// Z. Anorg. All. Chem. 1980. Bd. 463. N 4.
- 78--179.
3. Whitfield H.J.// J. Chem. Soc. Dalton. Trans. 1970. V. 14. N 11. P. 1800--1807.
4. Whitfield H.J.// J. Chem Soc. Dalton Trans. 1973. V. 17. N 11. P. 1737—1738.
5. Bryan Street G.// J. Inorg. Nuclear Chem. 1970. V. 32. N 18. P. 3769—3774.
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6. Porter E.J., Sheldrick G.M.// J. Chem Soc.
P e em Soc. Dalton. Trans. 1972. V. 16. N 11,

7. Millen D.J.E., Nowacki W.// Z. Krist. 1972. Bd. 136. N 1. S. 48—65.

8. Kut_cg_lu A.// Z. Anorg. All. Chem. 1976. Bd. 419. N 1. S. 176—-184.'

9. Whitfield H."J.// J. Chem. Soc. Dalton Trans. 1973. V. 17. N 11. P. 1740—1742.

10. HJemGoscxmii C.A., Iomixos FO.A., Baimomun A.A.// Uas. AH CCCP. Heopramu-
4eckue matepuanni. 1968. T. 4. Ne 5. C. 767—768.

10.5. Ky3bma
As—Sb. MbIIIIbAK—CYPbMA
Inarpamma cocrosiaus Sb—As npmsefena na puc. 159 [X, 1, M2].

Ilpu Temneparype 612 °C u conepxanmm ~25 % (at.) As [M2] (650 °
7 19,5 % (ar.) As [I] nmeer mecro MuEMMYM H:l KPHUBOM nimsgux;ca. HS

As, % (no Macce)
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Puc. 159. As—Sb

manubiM paGoret [2] ofpasyercs cocmumenme AsSb, (Mumepan mapa-
HOKpasuT), obsiapamiee MOHOKIMHHOM CTPYKTypoil: cmmBox Ilmpcona
mC6, np. rp. C2, napamerpm pemerkn g = 0,7252 uM, b = 0,4172 am,
¢ =0,4431 um, B = 123,1°.
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—Sc. MBIIIIbIK—CKAHINN

JmarpamMma cocTosHMsl As—SC HC IOCTPOCHA. B cucreme obpasyroTcs
rpht coemvHenns: Sc,Ass, ScsAs; 1 ScsAs,, HO yCIIOBUS KPHCTA/T3ALIMH
ax| ne ompenenenst [M2]. Kpmcramimueckas CTPyKTypa COCAMHCHAN
npiseacHa B Tabn. 117.

Ta§auma 1 17. Kpucrajiuyeckad cTpykTypa coeuHEHNHA CHCTEMBI AS—SC

Coenusenue TIporoTtun Cumson Ilupcona, VCTOUHMK

np. rp.

ScyAs; - 180, [1]

14/ mem

ScsAs; BYbsSbs 0P32, 1]
Pnma

ScyAs, HE,;P, 0P20, {2)
Pnma

ScyAs, Cr;,C, oP20, [2]
Pnma

ScAs NaCl cF8, [2]
Fm3m

Jimreparypa

1. Berger R., Noland B.L, Tergenius L.E.// Acta Chem. Scand. A. 1981. V. 35.

P. 679.
2. Berger R.// Acta Chem. Scand A. 1980. V. 34. P. 463.
C.II. Anucosa

As—Se. MbIIIIbSAK—CEJIEH

JImarpamMma cocTosHESA As—Se nocTpocHa B pa6ore [M2] no naHHBIM
paborsi [1] (puc. 160). B cmcreme yCTaHOBJICHO CyMECTBOBaHHC TPEX
cocmuncrmit, Masa As,Se; o6pasyercs ¢ OTKPHITHIM MaKCHMYMOM Py
375 °C n, BeposTHo, npn Temmeparype mike 180 °C yuacTByer B 9BTeK-
THueckoi Kpucraumsammu ¢ (Se). [lpn TeMmepatype 264 °C coepupeHHe
As,Se; B3aMMORCHCTBYET C XUAKOCTBIO, PC3YJHTATOM UCIO SBISCTCS
opasoBanue cocmunenmst AsSe, KOTOpOE, NPUHMMAs yYacTve B NCPUTCK-
TOMTHON peakuym, crocobcTsyer obpasosarmio hasbi As,Ses. Tlocexrss
pr temnepatype 174 °C mpetepnesaet monuMOpdHOE MPEBPAIICHNE. B
As'raﬁn. 118 mpuBeneHA KPACTALUIHYECKAS CTPYKTypa COEOMHCHHI B CHCTEMC

—Se.

Ta6numa 11 8. Kpucrainmyecxad CTpyKTypa COERWHEHUI CHCTEMBI AS—Se

Jiureparypa
i i C I ;
1. Rao S.V., Misra S.// Trans. Indian Inst. Met. 1974. V. 27. N 5. P. 311-316. Coemsie- | Tporo- | pcons 2pAMETPLI PELLICTKM, 1M u
2. Leonard B.F., Mead i IAMHE: poTo- MpPCOHa, p:
i P 112on146 ead C.W., Finney 1.J.// Am. Mineral. 1971. V. 56. N 7-8. e | np. 1p. a b c
i . 1127-1146.
i 10.5, Kyasna whAs,Se, | — {})’Ir’z%:a, 1,047 0,946 0,796 M2, V-Cl
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Cumson TapaMerpul pemerky, Hm
Coenune- | Iporo- | IIupcona, Tlpu
HUE I np. rp. a b ¢
BAs,Se; - mCl112, 2,562 0,652 2,301 B = 120,6°
C2/c M2, V-C]

AsSe AsSe | mP32, 0,669, 1,386 1,100° | p=113,2" [2]
P2/c | 0,9552 1,3801™ | 0,6719" | B =106,4° [3]

As.Se” | AsTes | mC20, | 0,4282 0,9990 1,2065 | B = 90,477° [4]
5 c2/m 1,2077 0,9903 0,4283 | p =90,45° [5)
1,337 0,373 0,931 B = 95,0° [6]

:Memn TOPOIIKaA.

. JICCIen0BaHME MOHOKPHCTAILIOB.
Cniasbl NONYYEHB! B YCAOBMAX BLICOKOTO LABIEHUS U TeMneparypsr; P—T-nuar-

pa%ma As,Se; npu nasnesmu 20 MITa B uutepnane Temnepatyp 0—600 °C npuseneHa B

pabore [7].

e, % (no macce)
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Puc. 160. As—Se

Jinteparypa

s L. Blachnik R., Hoppe A., Wickel U.// Z. Anorg. All. Chem. 1980. Bd. 463. N 4.
. 78—90.

2. l/te;minger AlL., Averbach B.L.// Acta Crystallogr. B. 1973. V.29. N 8.
P. 1583/1589.

3. Smail E.J., Sheldrik G.M.// Acta Crystallogr. B. 1973. V. 29. P. 2014—2016.

4. Kanumera A.C., Muxaiiios F.H., Xykos D.T. u np.// Was. AH CCCP. Heopra-
HUuECKUe Matepuasnl. 1983. T. 19. Ne 12. C. 1981—1985.

5. Stergion A.C., Rentzrperis P.J.// Z. Krist. 1985. Bd. 173. N 3—4. S. 185—191.

6.81(/n16§uncmﬁ B.A,, fixymes B.I.// Hoxnans AH CCCP. 1968. T. 182. N¢ 5.
C. 1083/1086.

10.B. Ky3vma

As—Si 307

i. MBIIITbIK—KPEMHUI

a nuarpamma As—Si npn nasienmn (puc. 161) 4 MIla npuse-
a:osspaiourlfnxe [M2] c yuerom sapuanta P—T—X-gmarpaMMs
i, oCTpOCHHOR B pabore [1]. B cucreme cymecTBYIOT /(B3 COCXMHC-
pmad SiAs m SiAs,, mepBoc M3 KOTODHIX ofpasyercsa M3 pacmiasa mpu
remriepatype 1113 °C [M2] (1083 °C [1]), a Bropoe fpncra;mgziqacé
O MEPUTEKTAYCCKON DEaKIAM NpH TEMICpaType 977 °C [M2] (SiA c
[1]). DBTexTHUECKas KPACTA/IM3ALMS C o6pztsonaﬂuem cMmecH s *
+ (As) ocymecTsasercs npa temuepatype 797 °C [MZO] . Pac-rmﬁmmocr
As B Si npr Temmeparype ~1200 °C cocrasnser ~3,5 % (ar.). Metogom
HOHHOH MMIIAHTALMA C NOCACKYIOMAM JIA3CPHEIM OTXHIOM noquex:
pacTBOPEMOCTD As B Si, pasuas 20 % (at.) [2]. PacrBopumocts Si B
pesnaunrenpHa. Coenuuenns SiAs m SiAs, HMEOT POMOMUECKYIO CTPYK-

TYDY-

A5, % (no macce)

0102030 40 50 60 70 &0 L} 100
€, LA T
i i ]
:Imo‘ SN ~
27| N
= o N 1113°
| 1097
1100 -
1 977° 790 1—
1000
0 N 817°(3,58 Mila)
2 w| | 797°
200 <l 1<
800 3 3
v
500 (45) —>|
|
ﬂma 0 20 J0 40 50 60 70 80 90 100
Si A5, % (am.) A5
Pac. 161. As—Si -

B paBHOBECHBIX yC/OBMSIX KPHCTAa/UIMUECKAs CTPYKTYpa (hassi SiAs,
He onmpenencHa (np. rp. Pbam); mpu BHICOKOM HABJICHAM 373 ¢asa umeer
cTpyxrypy Tmma FeS, (cumson ITmpcona ¢P12, mp. rp. Pa3) [M2].

JlEreparypa
1. Yrai 4.A, M o C.1., Touapos E.I.// Was. AH CCCP. Heopranuyec-
1974, T. 10. Ne 10. C. 1774-1777. -
m;ﬂae;x;::n:{pﬂ Gotz G., Klinge K.D., Triem N.// Phys. Status Solidi (a). 1977.
V. 41. P. K171-K173.

C.I1. Anucosa
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As—Sm. MbIIITbSAl -CAMAPUM

JlmarpaMMa 1IaBrocTH cucTeMsl As—Sm npmBeaeHa B pabote [1], a
¢ yueroM nommopdmsma Sm (puc. 162) B cnpapounuke [M2]. B cniasax
CHCTEMBE AS—Sm YCTaHOBJEHO KOHIPYIHTHOE oOpasoBanme (asbl SKBUA-
TOMHOrO coctaBa SmAs mpu Temmeparype 2257 °C. Kpucrawmmueckas

As, Yo (o macce)
0 10 20 30 40 5060 70 80 90
L T T 12 ; 57 T T L T

Vi N

2000 . / \

1500

SmAs

(rsm)
o
1074 ?QN/ 9922
922°p= =
fe— (BSm]|  734°

500

fe— (a 5mm1)

2 10 20 30 40 50 60 70 80 S0 W0
Smr As
Puc. 162. As—Sm

crpykTypa coequueHns AsSm orsocures K Ty NaCl (camson Tlmpcona
cF8, np. rp. Fm3 [2]). O6aacts roMorernoCTH (hase SmAS co CTOpOHH
Sm npu Temmeparype 700 °C pacmpocTpansercs no cocTasa SmAs, g3 [31.
Jlureparypa

1. Pycramor ILI., Manscos T.M., Mavenos A.H.// Hss. AH CCCP. Heoprauuueckvie
matepuansl. 1987. T. 23. Ne 12. C. 1952—1956.

2. Ono 8., Despault J.G., Calvert L.D., Taylor J.B.// J. Less-Common Met. 1970.
V. 22. P. 51.

3. Taylor J.B., Gabe E.J., Murray J.J.// J. Less-Common Met. 1974. V. 37. 217.

C.I1. Anucosa
As—Sn. MBILIbIK—0JIOBO
Hnarpamma coctostuna As—Sn (puc. 163) npuBeneHa B cipaBOYHAKE

[M2]. B cucreme ofpasyercs gsa coemquucHHS: AsSn ¥ As,Sn,. Coepe-
HHe AsSn KpmcTamMsyercs M3 pacmiasa npu Temmepatype 595 °C B

crpykrype thna NaCl (cumson Tlupcona cF8, up. rp. Fm3m), coeqmne-
HHUE A535n4 o0pasyercs Mo NEPUTEKTHYECKOH PEAKIMM IPA TEMIICPATyPC

.
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Sn, Yo (no macce)
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Puc. 163. As—Sn
587,8 °C, cocraB xmukocta (57,8 %, (ar.) Sn) Gymsok cocraBy KpucTas-
sma3yomeiica dasu (57,14 % (ar.) Sn). O6sacTh FOMOTEHHOCTH 3TOM
thaszw npu Temuepatype 500 °C pacnonoxeHa B MHTEPBaJe KOHUEHTPA-
ouit 57,1-60,0 %, (at.) Sn [1]. ®a3sa As;Sn, mMeEET KPHUCTAJIAUECKYIO
crpykrypy Tuna Mo,Bs; wm BijSe, (cmmson Ilmpcowa AR7, np. rp.

R3m). Tlpn temneparype 579 °C u comepxannm 39,2 % (at.) Sn ocy-

foecTeasercs apTexTAYECKAas kpucrasumsaoys JK = (As) + AsSn. Pacreo-

pBMOCTE Sn B As AECKyTHpyerca B jureparype. ComacHo TepMomvHaMu-
YECKMM pacyeraM OHa coctaBiaser ~3 % (ar.) npm 700 °C n menee 10 %
(ar.) npu 579 °C u ~4 % (ar.) npm 400 °C. Ilpm remnepatype 231,3 °C
KPHCTa/IM3YCTCS BHIPOXACHHAS IBTCKTHKA Asssn4 + (Sn).
JImreparypa

1. Bposuna T.3., Measenera 3.C.// Xypuan neoprauaueckoit xumun, 1974. T. 19.

‘Ne 8. C. 2257—2260.

C.I. Anucosa

As—Sr. MbIIIIbAK~CTPOHIIMI

Jmarpamma cocrosinms As—Sr He mocrpocHa. Unentudumuposan pan
XHMHAYECKMX COCAMHCHMIA, KOTOPHE OBUTM CMHTE3MPOBAHEI M3 UMCTHIX
KOMIIOHEHTOB B KBAapLEBHIX THIVISX B MHEPTHOM cpene. Kpmerammrueckas
CTPYKTypa cocaMHennit mpuBexena B 1aba. 119. B pa6ore [6] npexmoso-
XeHo ofpasoparme B cHcTeMe (asnl SryAs;. B pabore [7] ycramoBnena
TEMIEpaTypa NIaBIEHNS COEnUHEnRUA SrAs,, pasuas 747 °C.
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Tab6numa 119. KpucTaiinueckas CTPYKTYPa COMHEHHA CHCTEMBI As—Sr

Cumson Ilapamerpel pemrerku, um
Coenune- | Ilpororun | Ilupcona, Hctounmnk
HME np. rp. a b ¢
SrAs; — o}ls, 0,5950(5) | 0,5723(5) | 0,6526(5) | [1, V-C2}
SrAs, BaP; mC16, 0,961(1) | 0,763(1) | 0,588(1) [2, 3}
c2/m
SrzAs, EuAr, 0F56, 1,484(2) | 1,789(2) | 0,597(1) i3]
Fdd2
SrAs Na,0, hP12, - - - [4]
P62m
SrsAs; MnSi; hP16, 0,8942 - 0,7355 13, 5]
P6;/ mem
SryAs La,Sb 112, 0,483 — 1,613 [3, 5]
14/ mmm
‘a=120,7 § = 92,3% y = 104,6".

Juteparypa
1. Brice J.P., Courtois A.// Compt. Rend. Acad. Sci. Paris. Ser. C. 1976. V. 275.
P. 479-481.
2. Deller K., Eisenmann B.// Z. Naturforsch. B. 1976. Bd. 31. N 11. S. 1550—1551.
3. Deller K., Eisenmann B.// Z. Naturforsch. B. 1977. Bd. 32. N 12. P. 1368—1370.
4. Bruzzone G., Merlo F.// J. Less-Common Met. 1982. V. 85. N 2. P. 285—306.
5. Better B., Hutz A., Nagorsen G.// Z. Metallkunde. 1976. Bd. 67. N 2. S. 118—119.

6. Apus C.M., Kaur Xonr-Honr, BapaGaneus ¥O., Jornaor I'M.// Xypsan o6meit
xumuu. 1957. T. 27. C. 1743—1745.

7. Bouhofer W., Wittmann M., Schvering H.G.// J. Phys. Chem. Solids. 1981. V. 42.
N 8. P. 687—695.

JLJL. 3ycman
As—Ta. MBIIIIbSIK—TAHTAJI

HNuarpamma cocrostans As—Ta we nocrpoesa. B cacreme o6pasyiorcs
NATh COCAMHCHMHA, KPACTAUIMYECKAS CTPYKTYpa KOTODHIX IO AAHHEIM
pabor [1—7, V-C2] npusenena B tabn. 120,

Tabnuua 120. Kpucrawamyeckas CTpyKTypa CoeTHHeHMI cucTeMBl As—Ta

CumBon TlapameTphb: pemerky, HM
Coepmue- | Mpororun | Iupcona, Hcrounmk
HUE np. rp. a b c
AsTa AsNb 18, 0,3434 - 1,0641 1, v-C2]
14,md
AsTa, PTa, 0P36, 1,4708 1,1837 0,3469 | [2, v-C2]
Pnmm -
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Cumson TlapaMeTphl pemeTku, HM
Coeguue- | IIpororun IIup Hcrounuk
HHE np. rp. a b ¢
B AsTa, mC64, 1,4677 0,5095 1,4550 | [3, V-C2]
AsTs, c2/e
- PTi tP32, 1,0301 - 0,5110 | [4, V-C2]
AsTa, : P4y/n
As;Ta™™ | Gey0s mC12, 0,9331 0,3383 0,7752 6]
C2/m 0,9338 0,3385 0,7756 71
As,Tag Te,Tis 18, 0,9803 - 0,3434 [V-C2]
14/m
*g = 90,57".
‘Pp =-119,71°.
**p = 119,70.
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C.I. Anucosa
As—Tb. MBIIIIbAK—TEPBUIT

JHmarpamma cocrogums As—Tb (puc. 164) mocTpoena B cipaBouHAKE
[M2] no amanormu ¢ pmarpammamm cocrosumst As—Gd u As—Dy. B
pabore [1] yctanoBieHO o6pasOBaHHME B CHCTEME CHMHCTBEHHON (hasbl
AsTb, Temmeparypa IIABICHMS KOTODOM, BUAMMO, CPABHMMA C TEMIIEpa-
Typamu riasncuns AsGd n AsEr. Coeqnuenue AsTb umeer cTpykTypy

TEna NaCl (cumson Ilupcona ¢F8, np. rp. Fm3m). Tlapamerp pemeTku
a coemuaecnna AsTb pasen 0,581 um [2] (2 = 0,5827 um [3], a =
=0,5824 um [I1I]). CornacHo gaHHbM paboTs [4] mapameTp pemerxn a
coemarennst AsTb mamenserca or 0,58244 um png cnnasos, GoraTex As,

¥ CTEXMOMETPHUECKOro cocrasa, 0 0,58203 HM g cIuaBos c
HECKOMBbKO GospmmM copepxanvem Tb.
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