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B.B. Onignoe

MEXAHIZM TEILIONPOBUIHOCTI JOAEKABOPHIIB
PIAKICHO3EMEJIBHIUX METAJIIB

V pobomi excnepumeHmanoHO GUSHQUEH] | MeopemuyHo po3paxo8ani Ha OCHOBI eNeKMPOHHOT
meopii 3HaueHHs koeghiyicnmis menitonpogioHoCmi dodexabopudis
YB,, TbB,,, HoB,,, TmB,, YbB,, LuB, ZrB, . Bcmanoeneno, uo mexanism
mennonposionocmi d0dexabopudHux Gaz oByMosnenull e1eKmporHamMu ma GOHOHAMU. @PononHa
CKNad08a MeNTONpPoBIOHOCMI NPUbIUSHO Y 2 pa31 NepesuIyye eneKmpOoHHy, o € 1ACmUsum ons
MamMepianie 3 CUTbHUMYU KOBQTEHMHUMY 36 AZKAMU MIJIC GIOMAMU.

Beryn. TemonposinaicTs — Le XapakTEPUCTHKA, [0 BITHOCUTHCS 10 BIACTHBOCTEH BHILMX Bopuais, sKi
Hajicnabmre BuBYeHI. BigomocTi mpo Hei A4 BMIIMX OGOpHAIB 3BOLSATHCA B OCHOBHOMY [0 BMMIpIOBAHE,
TPOBEIEHNX Ha FapsYenpecoBaHuX 3paskax [1, 2] abo 30BCiM BiaCyTHL.

[IpobaemMuum € i nuradHs npo GI3EYHY [PUPOLY TETLIOMPOBIAHOCTI HBOFO KJacy TYTOTIIABKAX
3’eHAHb. VSBIAE iHTEpec, MO BIANOBIZAE 3a TETUIONPOBIOHICTL y NonexkabopuiH#X (asaX — eNCKTPOHM HH
(bouonu, abo Ti Ta iHUI, SKUH BHECOK 3a3HAYEHHUX.

3pa3ky Ui BAMIpIOBaHb KoedillieHTa TEMIONpoBiMHOCTI OXEpXKyBald 3 OLHOGASHHX momexkabopuriB

YB,,DyB,,, HoB,, TmB,,, ErB,,, ZrB,,, otpumanux MeTonoM GOpOTEpMiiHOTO BiHOBNEHHA 3a

METOMKOIO, PO3pOGTEHO aBTopaMy poGiT [3, 4], 3 HACTYMHHM XONONHWM OPUKETYBAHHAM CUHTE30BAHUX
[IOPOIKIiB i CMiKAHHAM y TUIIAX 3 DHOODWIY LKMPKOHIQ B CEPENOBHILI OYWINEHOrO aproxa B 3aCUITi 3
MaTepiary, 1o crikascs rpu temuepatypi 0,8 T . OTpuMani 3pasku Masi MOPHUCTICTL 15-20%.

BUMIpIOBAHHSA TETUIOTIPORIAHOCTI POBOAMINCH 3 BHKOPUCTAHHSM METOOY CTAaLlOHAPHOTO ricroky[1],
1110 OCHOBaHUM Ha BizoMomy piBHSHHI Dyp’e ANs TENJI0 NEPEHOCY:

SAT
= a20 .
= /

e A - xoeinienT Temwnonepenocy; AT — pisHHUA TeMmmepaTypu Ha 3pasKy; S - nonepeunuit nepepis

3paska,; [ - noexina 3paska.
3a HECKIaJHWY PO3PaxXyHKIB CTPHMYEMO!

oAUl Bm
SAT #D*AT’ m-x
me I —ctpym y 3pasky, A; U — cran ranpyru Ha eIeMeHTI Harpisaya MK 3paskami, B; [ — cepenns BicTans

MiX TepMONapaMy Ha NBOX 3paskax, M; [) — cepelHe 3HadeHHA IiameTpiB 3pasKiB, M; AT — cymapHuit
rpalieHT TeMIlepaTypu.

ExcriepiMeHTaIbH] JaHi NpUBEAeHH] Ha pHC.].
BeTaHoBIeHO, Mo KoedillieHT TeronpoBiaaocTi npy kiMHaTHIM TemnepeTypi craHosuTs 40, 29, 32, 38§,

40, 32,21 s nopexabopumis YB,,, DyB,,, HoB,,, ErB,,, TmB,,, ZrB,, sianosizxo.

MK
Bumi 60puau — MeTaiuHi CHOTyKH 3 I0CTaTHHO BEJWKOIO npoBiaHicTio (Puc. 2.).

[nromuii omip nomexabopuiie mpw KiMHaTHINM Temmeparypi 17, 14, 16, 17, 22 *10 2 oMM i

nonekabopunis YB,,,DyB,,, HoB,,, ErB,,, TmB,,, ZrB,, simmosinxo.
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Pric.2. 3alexHICTh eNeKTPOOnopy A0AeKabopU/IiB METANIB Bil TeMUEepaTypH

- Tabnuus |
KoediuienTu TennenpopigrocTi gopexabopuaie pinkicnozemessHUX MeTaniB, Binnosinumnx
pinxkicHO3eMeJbHUX MeTaiB Ta AeSIKNX «KJIACHYHHX» MeTaiB

Bopux Y B, 3 Dy B, Ho B, Er. 8. Tm B12 Zr By,
. Bm
- 40 32 38 40 32 21
M K
Qo1 1HIX 14 10 . 906 - " 295
MeTaliB
«KmacuyHin Cu Al Fe Ni Mo Ti B
METATH 406 221 73 52 130 22 1,29

AKkino nopiBHATH koeilieHTH TemIONpPOBIIHOCTI, MUTOMUY Onip HoAeKaGOPUAIB Ta BiANOBIOHHKX HIM
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MeTaniB i «KIACHYHMX» MeTanis (Tabn. 1), To MoxkHa A0 noZekaGopuiaHyX (a3 fK i 10 «KJaCHYHMX» METaliB
3aCTOCOBYBAaTH 3aKOH Binemana-®panua-JlopeHua

A
21,
. ol
me A - xoedilieHT TEITONPORiAHOCTI; ¢ - mpoBixHicTh, OM ™'~ M™'; T — Temueparypa, K; L - ancno Jlopenna,
5 B
L=237-10 81{2 (51

3a WEM 3aKOHOM - pO3paxyeMo. KoediuieHT Teriomposiguocti momexabopunis i nopispsemo Horo 3
eKCTIepUMEHTATPHIMY 3HAYSHHAMI KoedilicHTa TeIUIONPOBiMHOCTI 10AeKabOpUIiB.
Hacnizxu taxoi poboty HaBeneHi B Tabmiumi 2.
N

Tabung 2
KoedigienTu Temionporignocti gozexabopunis
Bopun Y8, DyB,, HoB,, ErB,, TmB,, ZrB,,
EXcriepuMeHTaTbHI
Bm 40 29 32 38 42 21
MK
Po3paxyHKOBI 42 49 487 44 44 32

OrpuManuii MOPIBHAMRPHAN aHaN3 BKasye Ha AOCTATHbO ONM3BKI A Oeakxwx pomexabopuniz YB,,,

ErB,, Ta TmB, 3HaueHHA CKCTIEDUMEHTANILHUX Ta TEOPETHYHO OODPaXOBAHHX BENWMMH KOEQIUieHTIB

TEMIONPOBINHOCTL. [l NEeAKUX € CYTTEBI PO3XOMKEHHH, IO MOXe OYTH NOB’s3aHe 3 HEBUKOHAHHIM 3aKOHY

Bigemana-®panna-Jlopenna abo 3 iHmmM 3HaveHHAM uucna JlopeHua jns ponexabopumnux  (as, wio
: 1

BiApi3HAETHCA Bill TeOpETHUHOTO 2 35.107° .B.z_ .

I Bce X MOXHA II€BHOK) MIpOIO BBXaTw, WO ANs foaekabopunHux ¢as 3axkod Bizemana-Opanua-
JlopeHua cripaBeqyixBul, 1 e MATBEpIKYE, WO N0oxexkabopyurd pPiaKiCHO3eMEeNBHUX METaniB MeTaiouoXiOHi
CTIOJYKH. 4

BuHpKae NHTaHHS DPO MEXaHi3M Temiomposimmocti B nomexabopumax wmetanis tumy UB,, , mo

06yMOBIIIOE TETUIONPOBINAICTS eeKTPOHIE 4 GoHOHiB, 60 3aransnoBigOMO s metanis A, = A, + /1¢, Ie

7\,?02 — 3araibHUA K0e(ilieHT TEerJIONPOBIAHOCTI; 7&8 ~ eJIEKTPOHHA CKJIZ0Ba TEIUIONPOBINIHOCTI; }\”qb e

G OHOHHA CKIIA0BA TEIUIONPOBIIHOCTI.
V 3B’A3Ky 3 TWM, 0O PYX CJISKTPOHIB BU3HAYAE NUTOMHUN Onip MeTaniB, TO 3TIAHO 3 EJEKTPOHHOIO
TEOPIi€I0 MeTasilB, kKoe®iLlieHT TeIUIOIIPOBIAHOCTI PENCTABNAETLCA TAKUM CIIIBBIAHOLICHHSM:

£y N2
L k) _os36-10° L 7]
p\e) p
(DOHOHHy CKJIaJ0BY MOXHa BUSHAYUTH 3 BUpa3y:
, W4 K 4a0’ Aaf’
Ap = RCETTINI Y e , (8]
W0z " N, oo g8 T y°T

ne A - monexynspHa Bara; d — epiof KPUCTATIUHOT rpaTku; & — XxapaKkTepHCTHYHA TeMIEPaTypa;
Y — xoedinient I'pronaiisena; 7 ~ aGcomoTHa TeMneparypa.

3asHaveHi CNiBBiIHOUIEHHS TO3BOJIWIM PO3PAaxyBaTh eNeKTPOHHY i (OHOHHY CKIanoBi moxexabopunis
pinkicHO3eMeNpHMHX MeTaliB. Hacmigky po3paxyHKis npejacrasnieni 8 Tabiauui 3.
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. Tabmung 3
3HaveHHn eieKTPOHHOY i GOHOHHOT CKIIANOBUX KoedinienTy Tennonpom,r_mocn nouexaﬁopmus
pigkicHo3eMeJIbHHX MeTaIiB

Bopun | p-107%,0m M | A e kp'mp,B—m 2, Bm xqb,fin—— 3
MK MK MK MK ,%e
YB; 17,0 40 36,0 12,0 24,0 2,6
TbB,, 12,0 - 50,1 16,87 " 33.3 1,9
DyB,, 14,4 29 42,4 14,0 28,4 2,1
HoB, 14,7 32 41,0 13,7 IF 3 21
ErB, 16,1 38 37,9 12,5 254 2,0
TmB,, 17,0 40 36,0 - 1,9 24,1 2,0
YbB, 185,0 - 3.3 o ., L 22
LuB,, 13,6 - 45,0 14,9 30,1
ZrB,, 22,0 21 27,3 9,2 18,1 2,0

3 tabmuui 3 BUAHO, M0 (QOHOHHA CKIAJORA TETUIoNpoBinHocT y monekadopuarux a3 MpHONUHO Y 2
Da3H MEPEBHUILYE eIeKTpOHHY. Ll QakT miATBepKyE HAABHICTS ¥ IHX CTIOMYK CHIIBHUX KOBAJIEHTHHX 3B’A3KIB
MDK aTCMaMH.

BucnoBku.  ExcmepuMeHTtanbui  3HauenHs — xoediuieHta  TCIUIOUPOBIEHOCT  HONEKa0OPHIIB
DIIKICHO3EMENBHIKX METAB JOCTATHLO BHCOKI i 62143bKi 1O BILNOBIOHMX 3HAUESHB JUIA «KAACHYHMX» METANiB
(Ca, Ni, Fe, Ti Ta immi). Pospaxosanl uucenbHi Beqwduny KoediuieHTa TeIUIONPOBIOHOCTI Ha OCHOBI
eneKTPOHHOI  Teopli Meranis  (momexaGopuin MeETanomnomiGHI - CHONYKM) TPAKTHYHO CHIBNEAa0Th 3
SKCIIEPUMEHTANBHO OTPUMAaHHMK [Uist OinbliiocTi mouekabopuaHux (a3 | TEernnonpoBIAHICTL - UHMX | CTIONYK
00yMOBJIeHa enekTpoHamy i QonoHamu. Baxnusum € ToW daxr, wo ¢(oHOHHA cknagosa KoediuiedTa
TEIUIONPOBIAHOCTI Ui nonexkabopHAiB DiAKICHO3EMENBHHX MeTalip y 2 pasu Oinblie 3a eJeKTpOHHY, LIC
BITACTHBE I MaTepiasiB 3 )XOPCTKUMHU KOBJICHTHUMM 3B’ A3KAMH MDK aTOMaMHU B HUX.
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Haykosi iHTepecu:

—3aranbHa (izuka, Qi3uKa TBEPIOTO TiNa.
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