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Habmoanock n3MeHeHre TOTJIOMATeIbHON CIIOCOOHOCTH TAHTAIOBOM (DOJIbIH B TeUEHHE 0O-
Jee 3 MecsIIeB MOcJIe JJa3epHOro HarpeBa B atMocdepe azota. DPPeKT 0OBACHICTCS OT)KUTOM
(Goabru B TCUCHHUE JIA3EPHOTO HarpeBa U MeuieHHOU auddy3ueit a30ta U3 TaHTamA.

N3BecTHO, UTO pacTBOPEHHE aTOMOB aKTUBHOI'O Ia3a B PEIIETKE MeTala, HEe MPUBO-
Jsmee K 00pa3oBaHUI0 XMMHUYECKUX COCIMHEHHH (T.€. HE H3MEHSIONEee KOH(QUTYpPAIUIO
JNEKTPOHHBIX 00O0JIOUEK), MOXKET OKa3blBaTh CYIIECTBEHHOE BIHMSHHE Ha (U3HUKO-
XUMUYECKHUE, B T.4. ONTUYECKHE U MEXaHMUYECKHE CBOMCTBA METAJJIOB-PACTBOPUTENCH. ITO
CBSI3aHO C HApYUICHHUSIMHU YNOPSIOUYEHHOCTH KPUCTAIUIMYECKOW PEIIETKH, BbI3bIBAEMBIMU
aTOMaMU PacTBOPEHHBIX T'a30B. MI3BECTHO Takke, YTO CTENEHb OTKJIOHEHHUSI KPUCTAITMIECKOMN
pEmIETKN MeTalljla OT WJCaIbHOM CYIIECTBEHHO BIUSET HA €r0 OCHOBHBIE METaJUIMYECKUE
CBOWCTBA: MPOBOJIMMOCTH, KOBKOCTh, ONITHYECKYO TOTIOMIATEILHYIO CTIOCOOHOCTh. TEXHOII0-
TUYECKUN TPOLECC MPOKATKM METAILIOB, TAK)XKE KaK M PaCTBOPEHHE Ta30B B HUX, CYLIECTBEH-
HO TIOBBIIIACT CTEICHb ACPOPMUPOBAHHOCTH KPUCTAIUTMUECKON PEIIETKH, W YIIyYIIUTh Me-
TaJUIMYECKUE CBOMCTBA MOCIIE MPOKATa MOKHO € ITOMOILBbIO OT/KHUTA.

Hamu nccrnenoBanocs B3amMOJEHCTBHE C Ta3000pa3HBIM a30TOM MPOKATAHHON U He-
OTOXOKEHHOM (hOJIBTH U3 TaHTAIA B YCIOBHSIX JIa3epHOTO HarpeBa. Harper ¢ onbru ocymecTs-
nsuicst ¢ momombio 100-BartHOTO CO)Z-n1a3epa. McnonwsioBanack donbra mapku TBY Tommm-
Hoit 50 mxm. [Ipu Harpese mocturanack remneparypa 1300°K [1].

JlazepHbIii HarpeB 00pa3lOB TAHTAIOBOW (OJBrM B arMocdepe azoTa MPUBOIUT K
KOHKYPHUPYIOIIUM TPOILECCaM, UAYIIUM C PA3JIMYHOM CKOPOCTBIO: C OJHOM CTOPOHBI, K pac-
TBOPEHUIO a30Ta B TAHTAJE U CBA3aHHOMY C 3THUM yBEIMYECHHIO MOTJIOMICHHUS, a C APYroM CTO-
POHBI K YHOPSIAOYECHHUIO KPUCTAUIMYECKOM PEHIETKH B MPOIIECCE OTXKUTAa U KaK CIEICTBUE K
YMEHBIICHUIO ONTHYECKOTO ToromeHus (oibru. B xone onbIToB HabMI0qa)ICS HEMOHOTOH-
HBIM XOJ] TIOTJIONMIATEeILHON CITOCOOHOCTH TIPH JIA3€PHOM HarpeBe: OBICTPOE YBEIWYEHHUE I10-
TJIOMIATeIbHON CIIOCOOHOCTH 3a Bpems HarpeBa 5 - 10 MHHYT, a 3aTeéM YMEHBIIICHHUE IOTJI0-
IaTeIbHOW CITOCOOHOCTH TaHTaNoBOW (hoibru B TeueHue Oosiee 3 mecsueB. Cnaj moriore-
HUSI OOBSICHAETCS. OTX)KUTOM (DOJIBTY B TEUEHHE JIA3EPHOI0 HAarpeBa U MeAJICHHON auddysueit
a30Ta U3 TaHTaja K HOBOM — MEHBIIECH — paBHOBECHOW KOHIICHTPAILIUH, OTIpeIeasieMOit 00Ib-
men ynOpﬂIIO‘-ICHHOCTBEO KPHUCTAJUIMYECKON PELIETKU MO ICUCTBUEM OTHKHIA.
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Puc. 1. Kuneruka na3epHoro HarpeBa TaHTaJIOBOW (hOJTBTH
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KuneTtnka MHOrokpaTHoro HarpeBa (ojbI'M B aTMoc(epe a3zoTa MokazaHa Ha puc.l.
[lepBoHauanbHBI HarpeB HEOTOAOKEHHOTO 0Opa3la MOCTOSHHBIM JIA3€PHBIM MOTOKOM IpH-
BOJIUT, TOCJIE€ JOCTHMKEHUS KBa3UCTALMOHAPHOTO YPOBHsS TEMIIEpaTypbl (B HallleM ciydae
okono 720°C), k MeanenHoMy HarpeBy co ckopoctbio 0,1°C/cex, mocme uero Temmeparypa
CTaOWIIM3UPYETCSI HA YPOBHE 770°C. OO0yueHre mociie moJy4acoBOM BBIICP)KKH Ha BO3yXe
IIpY KOMHATHOM TeMIlepaType cpasy K€ IPUBOJUT K JOCTHXKEHHUIO TeMIlepaTypsl okoJsio 770 —
780°C, KOTOpasi U MOJepKuBaeTcs BCE BpeMs obmydeHus — okojo 10 munyT. Ilocne cie-
JYIOLIEH MOTy4acoBOW BBIICPIKKM OOyueHHE MPUBOIUT K HarpeBy 780 — 790°C, KOTOPBIN
HAaYMHAET CNaJaTh MPUMEPHO C TOM K€ CKOPOCTHIO 0,1°C/cex no TeMIepaTyphbl OKOJIO 720°C.

B xoze onbiToB Habmroaasncs uatepecHsiit 3 dexr. Ilocne Harpesa B atMocdepe azora
ONTHYECKAs MOTJIONIaTeNIbHAsI CTOCOOHOCTh MOBEPXHOCTU TaHTaja B obmactu 10,6 MKM, u3-
MepeHHasl Tocle OXJaKIeHUs oOpa3la M 3aMEeHbl a30Ta Ha BO3/AYX, 3aMETHO Bo3pacTaia (B
1,5 — 2 pa3a), a moToM, IO Mepe BBIAEPKUBAHUS NP KOMHATHOM TeMIlepaType Ha BO3IYXeE,
MIOCTENIEHHO YMEHbIIANACh, IPUYEM YMEHBILIECHUE MTOTJIOIEHUS MIPOIOJIKAIOCH HE TOJIBKO 10
IPEKHEro ypoBHS, HO U 3aMeTHO HMXe. Tak, uepe3 Tpu Mecsla BhIAEPKKH 00paslia Mmorio-
I1aTeNIbHask CIIOCOOHOCTh OKa3bIBajlach BIBOE MEHbILIE HCXOHOH (pHC. 2).

Mpbi 00BsicHIeM 3TOT 3PdeKT TeM 00-

f\fAO CTOATENILCTBOM, 4TO HATPEB H MOCHEAYIONIEE OX-
JaKIACHWE TaHTAJIOBOM (DONBrH MPHUBOAAT K €€

OT)KUTY M, KaK CIEACTBHE, K YMEHBILIECHUIO CTE-

15 neHn  Ae(pOpMUPOBAHHOCTH KPUCTATUINIECKOM

. pPEIIETKH TaHTajla. JTO JOJDKHO IIPUBECTU K

1 YIIyYILIEHUIO0 METANINYECKUX CBONCTB TaHTala, B
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KOJIMYECTBE aTOMOB MPHMECH [IOJKHA COCTaB-
asth npumepHo 0,6 Ty, npu BeiaepkKkax 1,5 — 2
yaca. Temmneparypa IUIaBIE€HHUSI TaHTaja OKOJIO
3300°K, Tak 4To I8 OBLICTPOM pEKpHCTAIU3a-
[IUU OTXKUT JOJKEH MPOBOIUTHCS MPU TeMIepa-
type okosno 2000°K. Mer HaGmomamu s>dgexr
IpH TEMIIEpAType OTKHIa uyTh Ooibire 1300°K
U JUTUTSIIEHOCTH BBIICPIKKH MPH TaKoW Temreparype okosio 20 muHyT. [lodToMy He ynuBH-
TEbHO, YTO BpeMms, HeoOxoaumoe as qudGy3u0HHOTO JOCTHKEHHUSI HOBOTO PaBHOBECHOTO
COCTOSIHUSI, COOTBETCTBYIOIIETO CTPYKTYPE OTONOKEHHOTO TaHTaJa, OKAa3aJl0Ch HA TPH MOPSI-
Ka OoJbIIIe.

Hapsiny ¢ usmepeHuem mnoriomarebHON CIIOCOOHOCTH 00pa3lioB TAHTAIOBOM (HOIBIH
nocie TPEXMECSIUHOM BBIIEPKKHA HA BO3AyXe NMPU KOMHATHOM TeMIiepaTtype, HaMu IMpPOBOJU-
JIUCh UCCTIEOBaHUs ATUX ke o0pasnoB metooM DCXA Ha conepkaHue B HUX azorta. Mccre-
JOBaHMSI TIOKA3aJIM, YTO a30T B HUX OTCYTCTBYET, YTO HAXOJUTCSI B XOPOIIEM COOTBETCTBUU C
YMEHBIICHHEM TOTJIOMATEIbHON CIIOCOOHOCTH.

OO6Hapy:xeHHbIH 3PPEeKT MOKET OBITH UCIIONB30BaH I HU3KOTEMIIEPaTyPHOU OUHCT-
KM CBEPXTYTOIUIABKUX METAJNIOB OT IPUMECEH.
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Puc. 2. 3aBHCHMOCTHL OTHOCHTEIIHHOM
MOTJIONIATENIFHOM CIIOCOOHOCTH MOBEPX-
HOCTH TaHTaJa OT BPEMEHH BBIICPKKU
Ha BO3JyXe IMOCJIe HarpeBa B aTMocdepe
azora
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