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6. BausHHe JerMpyiomHX 9JeMeHTOB
Ha NpeBpaileHHs B CTaJH

Bausnue aecupyrougux sremenmos
Ha Kunemuky pacnada aycmenuma

Kunernka pacnasa aycTeHHTa, Kak Mbl BHAeNH B ri. X, ompefeisier
NoBeJiecHHe CTaJH NMPH TepMHueckoil ob6paborke. BumsHHe ke Jerupy-
IOIHX 3JEMEHTOB Ha KHHETHKY NpeBpallleHHs ayCTeHHTa OYeHb BEJHKO.

DyieMeHTH, KOTOpHIE TOJBKO PacTBOPAIOTCSA B ()eppHUTE HJIH LiEeMeH-
THTe, He 06pa3ys CHeNHaJbHHX KapGHAOB, OKa3hLBAIOT JHIUb KOJHYE-
CTBEHHOe BJHSIHHE Ha Mnpolecchl npespameHds. OHH HAH YCKOpSIOT
npespaileHHe (K TaKMM 3JeMeHTaM OTHOCHTCH TOJBbKO Ko6ajbT), HJH
3amMeansoT ero (GOJIbLIHHCTBO 3JIEMEHTOB, B TOM YHCJIE MapraHell, HH-
KeJib, Melb H Ap.).

Kap6unoo6pasyiouine 3/1eMEHTE BHOCAT He TOJAbKO KOJHYECTBEHHHIE,
HO H KaueCTBEHHHIE H3MEHEHHs B KMHETHKY H30TEPMHUYECKOro npeBpa-
IIeHHs. TaK, JerHpylollHe 3JIEeMEHTH, O6pasyiomue pacTBOPHMEE
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B ayCTeHHTe KapOuAbl, MPH pasHHIX TeMmnepaTypax MO-pasHOMY BJHSIOT
Ha cKopocTb pacnafa aycreruta: 700—500 °C (o6pa3oBanue nepaura) —
saMmenasioT npespamente; 500—400 °C — BecbMa 3HAYATEJNBHO 3aMej-
asiotT npespauenne; 400—300 °C (o6pasoBanne GeliHHTa) — yCKOpsieT
npeBpalleHHe.

Takum ofpasoM, B cTansX, JErHPOBAaHHHX KapGHA006pa3yolHMH
3JIeMEHTaMH (XpoM, MOJHGAeH, BojibdppaMm), HaG/IONAIOTCH ABA MaKCH-
MyMa CKOPOCTH H30TEPMHUYECKOro pacnaja ayCTeHHTa, pasieleHHBIX
006J1aCTBI0 BLICOKOH YCTOMYMBOCTH NepeoXJaxaeHHoro aycrenura. Hso-
TePMHYECKHMH pacnaj ayCTeHHTa HMeeT [Ba SBHO BHIPaXKeHHHIX HHTepBaja
npeBpalleHHii — NpeBpalleHHe B IUIaCTHHYaThHe (MEPJHTHOE mpeBpaile-
HHE) H NpeBpallleHHe B Uroabuarhie (GefHUTHHE MNpeBpalleHHs) CTPYK-
TYPHL.

CxemartHueckoe H306pakeHHe HHarpaMMbl H30T€PMHYECKOro Inpespa-
meHus (MOKa3aHO JHIUb HAyajlo NpeBpalleHHs) NpHBeleHO Ha puc. 283.

IpakTuyeckn HauGoJiee BaXXHOH SABJSIETCS CIIOCOGHOCTh JIETHPYIOMUX
SJIEMEHTOB 3aMe[JIATh CKOPOCTb pacnaja ayCTeHHTa B paiioHe MepJiuT-
HOro NpeBpalleHHs, YTO BLIPAXKAETC B CMEUIEHHH JHHHH BNPaBO Ha
IuarpaMMe H30TeDMHYECKOro pacmaja aycrenuta !. 3r1o cnocoGeryer
Gostee riyGOKOH NpPOKAaNHBAaEMOCTH M IePeOoXJax{AeHHIO ayCTeHHTa A0
HHTEpBaJa MapTEHCHTHOrO NpeBpallleHHs NpH Gosiee MeNJEHHOM OXJa-
XJEHHH, HaNpHMep INpPH OXJaXAeHHH B Macjie WJIH Ha BO3AYyXe, 4TO
€CTECTBEHHO CBSI3aHO C YMeHbIUEHHEM KPHTHYECKOH CKOPOCTH 3aKaJIKH.

B OTHOIIEHHH OLEHKH OTHOCHTEJbHOH CTENeHH BJIMSHUS DPasJHYHBIX
3/IEMEHTOB Ha INPOKaJHBaeMOCTb CYIIECTBYIOT AaHHHE, pacXoisuiuecs
B KOJHMYECTBEHHOM BhIpaxceHHH. HauGosee cuIbHO yBeNHIHBAIOT Mpo-
Ka/lHBaeMOCTb XpOM, HHKeJb, MOJIHGeH, Maprasel, N03TOMY OHH BXOAAT
B COCTaB GOJBIIMHCTBA KOHCTPYKUHOHHBLIX JIETHPOBAHHBIX CTased.

IMpokanuBaeMocTb cTalH MOXeT OHTb OCOGEHHO YBeJHUeHa MpH
COBMECTHOM JIETHPOBAHHH HeCKOJIbKHMH s/eMeHTaMH. TakoBo, Hanpumep,
coBMeCTHoe JefiCTBHE HHKeJsl H XpoMa.

OueHb 3¢pbeKTHBHO AeficTByeT MOJIHGREH NPH BBEJlEHHH ero B XpOMO-
HHUKEJIeBYIO CTaJb.

CBoeo6pasHo BAMSIOT Ha KHHETHKY pacnaja TakHe CHJIbHBE Kap-
6un006pa3oBaTeny, Kak BaHafHi, THTaH, HHOOMH M YaCTHYHO BOJAb(pPaM.
Tak Kak 3TH 3JeMeHTH 06pasyioT TPYAHOPACTBOPHMblE KapOHIM, TO MpH
o6LIYHHIX Temnepatypax 3akaaku (800—900 °C) oHH ocTaloTcsi CBsi3aH-
HBIMH B KapGHAH M He MepeXoisT B ayCTEHHT. B peayJjbTare 3TOro mpo-
KaJMBaeMOCTb CTaJH YMeHblIaeTcs, TAK KaK KapOHAH AeACTBYIOT Kak
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rOTOBHIE MEHTPH KpPHCTaaausaluu nepauta. IIpu BricOKo#i Temmeparype
HarpeBa NoOJ 3aKaJKy STH KapGuAHl Ye PacTBOPSIOTCS; ayCTEHHT CO-
JEPIKHT STH SJIEMEHTH B PacTBOpE, YTO YBeJHYHBaeT MPOKAJHBaeMOCTb.

OnuiTH MOKasanH, YTO Majble N06aBKH HEKOTOPLIX SJIEMEHTOB 5b-
(EKTHBHO BJMSIOT HAa MPOKaJAMBAaEeMOCTb, B TO BpeMsi KaK Gosee BHICOKOE
HX Coliep}KaHHe TAKOro AefCTBHs He OKa3hiBaeT. K TakuM sjeMeHTam
Hallo OTHeCTH B nepByio ouepefb Gop (B). TricauHble posu mnpoleHTa
STOrO SJIeMeHTa CNOCOGCTBYIOT YBEJNHUYEHHIO NMPOKaJIHBaeMOCTH, TaK KakK
Bech 6op, Haxoasch B pacTBope, KOHIIEHTPHPYeTcsl B TOHKHX NMOTpPaHHY-
HHIX CJIOAX 3epHA ayCTEHHTa W YMeHblllaeT CKOPOCTH 3apPOXJEHHS LeH-
TPOB KpHCTaJJAM3aluK nepiura i.

OnTuManbHOe comepkanue Gopa B cranaH, obecrneunBaioniee HauGOb-
1Yo MPOKaJUBaeMocTb, paBHO Bcero auub 0,002—0,006 %; npu GoJsb-
IIOM cOAepiKaHHH 6opa KOHLUEHTpalHus ero Ha rpaHUIlaX 3epHa ayCTeHHTa
NpeBHIIaeT Mpefe] HACHIUIEHHS, B pe3yJbTaTe Yero MOSABJAAIOTCH H3GH-
TouHble GopucTele (pasnt (GopuAnl), HeficTBYIOU[HE KaK LEHTPH
KPHCTaJVIHSAIMK MepJHTa, ¥ NPOKAJHBAEMOCTb YMEHbIIAETCS.

Bausanue sezupyrouyux saemenmos Ha MapmeHcUmHoe npespauierue

Jlernpyiomue 3jeMeHTH TrJaBHHIM 06pasoM BJMSIOT Ha MOJOXEHHe
TeMIepaTypPHOro HHTEpBajJa MapTEeHCHTHOrO NpeBpallieH s, a 3T0 B CBOIO
ouepenb OTpa)kaeTcst H Ha KOJHYECTBE OCTATOYHOTO ayCTEHHTa, KOTOpoe
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Puc. 284. Bawsune nerupyoInnx SAEMEHTOB E& TeMnepaTypy MapPTEHCHTHOroO npespa=
mMeEns (@) B KOARTECTBO OCTATONHOro aycrenura (6) s craam ¢ 1,0 %

¢uKkcupyercs B sakajeHHoft cranu. HekoTopeie SjeMEHTH NOBHIIAIOT
MapTEHCHTHYIO TOYKY M YMEHbIUAIOT KOJHUIECTBO OCTATOYHOrO ayCTEHHTA
(amomuHuft, Ko6anbT), APYrHe He BJMSIOT Ha Hee (KpeMHHR), HO 6OJb-
IIMHCTBO CHHXK@ET MApPTEHCHTHYIO TOUKY H YBeJNHYHBaeT KOJHYECTBO
OCTaTOYHOro aycreHura (puc. 284). Us auarpammn BuaHo, 9to 5 % Mn
CHHXaeT MapTeHCHTHYI0 Touky xo 0°C, ciemoBaTesbHO, NpPH TaKoM
(unn GonbmeM cofepIKaHHH STOTrO JIETHPYIOMIEro SJEeMeHTa) OXJaie-
HHeM MOXHO SaUKCHPOBaTb ayCTEHHTHOE COCTOSTHHE.
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Bausinue AE2UPYOWUX SAEeMERMO8 Ha pocm SepHa aycmeruma

Bce Jerupyomue sjeMeHTH YMEHbIIAIOT CKJIOHHOCTb ayCTEHHTHOro
sepHa K pocry. HckiioueHne cocraBasiloT MapraHeu ¥ 6op, KOTOpHE
cnoco6eTBYIOT pocty 8epHa. OcranbHHE 3JE€MEHTH, H3MedbYalollHe
3epHO, OKa3hLIBAlOT Pa3jJIMYHOe BJHSHHE: HHKeJb, KOGanabT, KPEMHHN,
Mefib (SJ1eMeHTHl, He o6pasyolue kKap6Ha0B) OTHOCHTENbHO ¢J1a60 BJAHSIOT
Ha pOCT 3epHa; XpoM, MoJubneH, BoabdpaM, BaHafuMf, THTaH CHJbHO
H3MEJIbYAIOT 3ePHO (S/EeMEHTH Nepevyuc/eHH B NOPSAKE POCTa CHJL HX
JefictBusi). ODTo pasjuuMe SBASETCA NPAMBIM CJAEACTBHEM pasJHYHOM
yCTORYMBOCTH KapOuAOB (M HHTPHJAOB) STHX 3JjeMeHTOB. H3GHTOUHHIE
Kap6uabl, He pacTBOpPeHHBIe B ayCTeHHTe, MPENATCTBYIOT POCTYy aycTe-
HHTHOro 3epHa (cM. Teopuio Gapbepo, ri. X, n. 2). [TostoMy cranab
NpPH HAaJHYHU XOTS Gl HEeGOJBIIOro KOJHYeCTBa HepacTBOPHMHIX KapOu-
JIOB COXpaHsSieT MeJIKO3epHUCTOE CTPOeHHe A0 BecbMa BHICOKHX TeMie-
patyp Harpesa.

Baustue recupyrouyus SAEMeRMo8 Ha NPeSPaiEHUs npu omnycKe

Jlerupyloinne sjeMeHTH 3aMeAJsIOT Npoliecc pacnaja MapTeHCHTa.
HekoTophle 3j1eMeHTH, TakHe KaK HHKeJb HJIH MapraHell, BJHSIOT He-
3HAYHTeNbHO, TOTAa KaK GOAbLIHHCTBO (XpPOM, MoJHGAEH, KpeMHHB
H JAp.) — BecbMa 3aMeTHO.

STO cB3aHO C TEM, YTO NPOLECCH! MPH OTNYCKe UMeloT AU PY3HOHHHI
XapakTep M GOJBIIHHCTBO JIETHPYIOUHX 3JEMEHTOB 3aMejJjsier KapGup-
HOe npeBpailleHHe, B OCOGEHHOCTH Ha CTalHH KOAryJsiluH.

Ha navanbHOR cTaguu pacnajia MapTeHCHTa B JIETHPOBaHHHX CTaiasix o6pasyercs
e-KkapGHJl, HMelomult TOT XKe cocTaB (IO JIETHPYIOMMM SJeMeHTaM), YTO ¥ MapTeHCHT (no-
kasano C. 3. BoxmrefinoM). Ha stoft ctaguu oTnycka BaKsHKE JErHPYIOMKX S/EMEHTOB
Ha pasynpouHeHHe MapTeHCHTa HeBesaHko. [Ipu Gosee BHICOKOR TeMmepaType NPOHCXOAHT
CPHB KOTepPEeHTHOCTH M npeBpallleHHe e-KapOuAa B UEMEHTHT HIH CHellHaJbHHA KapOuA.

a 5TOR CTajM OTmycKa HacTynaeT pasynpouHeHue. BoabmmucTBO Jermpyiomux sie-
MEHTOB CMelllaeT STH NPOLleCCH BBEpPX MO TeMnepaTypHOR liKae.

IOns monyueHus ONMHAKOBHIX Pe3YJbTaTOB CTajdb, JErHPOBAHHYIO
TaKHUMHM SJIEeMEHTaMH, KaK XpOMOM, MOJIHGAEHOM, KPEMHHEM H Ap., HYKHO
HarpeBaTh MPH OTNYCKe J0 Gosiee BHICOKOMN TeMNepaTypHl HJM YBeJHUYHBATh
NPOAOJIKUTENBHOCTb OTNYCKA MO CPAaBHEHHIO C YIJIEPOXMCTOA CTaJbIO.




