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Ilenv padomobr: yCTaHOBUTH CTPYKTYpPHBIE COCTABJISIIOIIME IIEMEHTOBAH-
HOTO CJIOSl CTAJBHBIX JIETANIeH JI0 M TIOCIIe TEPMUUYECKON 00pabOoTKH.

OCHOBHBIE ITOHATHUSA

JIs1 IOBBIIEHNS M3HOCOCTOMKOCTH M JIOJITOBEYHOCTH CTAJIBHBIX JETa-
Jel MUPOKO MPUMEHSIETCS IIeMEHTalus (HayrJIepOKUBaHUE) C TOCIeqyIonen
YIPOYHSIONIEH TEPMUYECKON 00pabOTKOM.

Llemenmayusi — 3T0 OAWH U3 BUJIOB XMMHUKO-TEPMUYECKON 0OpabOTKU
CTaJ, COYETAIOUIEH H3MEHEHHE XUMHUYECKOIO0 COCTaBa B IMOBEPXHOCTHBIX
CIOAX JeTald U TepMHUUYEeCKON 00paboTKu, GOopMHUPYIOIIEH OKOHYATEIbHYIO
MHKPOCTPYKTYPY U CBOMCTBA.

[lemenTanust peKOMEHIyEeTCs JJIsl TaKUX JIeTallel, Kak 3y0daThie KoJje-
ca, MaJIbI[bl U BTYJIKA BTYJOUYHO-POJIMKOBBIX II€NE, MOPUIHEBBIC MAJIbIIbI, Ba-
JIbI, KYJIAUKH, KOMUPBI METAJUIOPEKYIINX CTAHKOB U JIp.

Ha memenrtanmio geranyd MOCTYINarOT IMOCIE MEXaHUYECKOH o0paboT-
KM C mpumyckoM Ha nuirdosanue (10 100 Mxm).

JIns nieMeHTanuu OOBIYHO HCHOJB3YIOT HU3KOYIJIEPOIUCTHIE, Yalle
JerupoBaHHble cTanu. OOpamniaeTcs BHUMaHUE Ha MPOKAIMBAEMOCTh HC-
XOJTHOM cTajau B pabodyeM CEYEHUHW JeTald MW 3aKaJMBAEMOCTh IMOBEPX-
HOCTHOTO cJiod. [IpakTHUeCcKu pEeKOMEHAYIOTCA cTau ¢ coaepxkanuem 0,20
- 0,25% yraeposaa, XOTsl MPUMEHSIOTCS CTAIM C MEHBIIUM U OOJIBIIUM COAEP-
aHuem yriepoaa. Jlomyckaercs BepxHui npenen yriepoma no 0,45%. Uem
BBHIIIE COJIEpP)KaHUE YTriepojia, TeM IMpouHee cepjueBuHa. Haubosee pacmpo-
CTpAaHEHHBIE  LEMEHTHpOBaHHble  cTanmu 20X, 25XI'T, 20XH3A,
12XH3A,20XHP, 15, 20.

Lementauus 3akmtoyaercs B AUGP(Y3MOHHOM HACBIIIEHUH TOBEPX-
HOCTHOTO CJIOSI CTaJIM YTJEPOJAOM MPU HarpeBe B COOTBETCTBYIOIIEH cpe-
ne-kapOtopuszatope. {uddys3us yriaepona B cTaidb BO3MOXKHA TOJBKO B TOM
cilydyae, €Clid YCTOMYMB ayCTeHUT, PACTBOPSIONIMNA yIiiepo B OOJBIIIOM KOJIU-
4YecTBe, T. €. Bbllle Touku Acz. Kpome Toro, yriaepos q10JkeH ObITh B aTOMap-
HOM COCTOSIHUH, KOTOPOE IMOIYy4YaroT, HalpuMep, JUCCOLMAlNE ra30B, Coaep-
x)amux yraepon (CO, CHy u np.). AToMapHBIA yIiiepoj aacopOupyeTcs Io-
BEPXHOCTHIO cTanu u AuGGyHAUPYET B MIyOh MeTaia co ckopocTthio 0,12 —
0,15 MM nipu Tommuue cios 1,5 — 1,7 MM. B HEKOTOPBIX Cilydasix IEMEHTUPYIOT
Ha MEHBIITYIO WM, HA000POT, OOMBIIYIO TIIyOHHY.



[lemeHnTanuo TPOBOASIT B Ta30BOM Cpelie WM B TBEPAOW yHaKOBKE U
OUYeHBb PEIIKO B KUIKOU cpene. ['azoBas niemenTanys Oblia BIiepBbie pa3paboTa-
Ha U npumeHeHa pycckum metamutyprom [LII. AnocoBeim B 1837 r. Ilpouecc
[IEMEHTAIlMK B TBEPJOM KapOropuzatope (B cpeje APEBECHOTO yIisl ¢ Jo0aBKa-
MU YTJICKUCIIBIX COJIeH) HamOoJiee CTaphlii, HO ceiyac MPUMEHSETCS PEIKO B
MEJIKOCEPUIHOM U WHJUBUIyAIbHOM CIIOCO0AaX MPOU3BOJACTBA KaK MaJOMpPOU3-
BOJIUTEIbHBIN.

KonnenTpanus yriepona B MOBEPXHOCTHOM CJIOE MOCIIE LEMEHTAIUU
nomxkHa coctaBiaTh 0,8 — 1,0 %, mHorna ee noBoasat 1o 1,1 — 1,2%. bosaee BuI-
COKasi KOHILICHTPALUS YIJIEpOJa BbI3bIBACT YXYAIICHUE MEXAHUYECKUX CBOMICTB
neTanu (Ousr, 0.1 Kie).

[leMeHTOBaHHBIM CJIOM HWMEET NEPEMEHHYIO KOHIICHTPALUIO YIJIEPO-
Jia 1o riayouHe, yOBIBAIOIIYI0 OT TOBEPXHOCTH K CEPALICBUHE JeTalu. B cBs3u C
ATUM TIOCJIE MEJJIEHHOTO OXJIAXJEHUS B CTPYKTYp€ LIEMEHTOBAHHOIO  CJIOS
MOXHO pPa3UuuTh (OT TOBEPXHOCTH K CEPJIECBUHE) TPU 30HBI: 3a9BTEKTO-
UJIHYIO, COCTOSIITYIO U3 TIEPJIUTa U BTOPUYHOTO IIEMEHTHUTA, 00Pa3yIoIIero CeTKy
Mo OBbIBIIEMY 3€pHY ayCTEHWTA;, HBTEKTOUJHYIO, COCTOSIIIYI0 M3 OJHOIO ILIa-
CTUHYATOTO MEPJIUTA, U IOABTEKTOMAHYIO 30HY, COCTOSIIIYIO U3 MepiauTa u dep-
pura.

KonuyectBo heppuTa B JOPBTEKTOUIHON 30HE HEMPEPHIBHO BO3pACTAET
0 Mepe MPUOIMKEHUS K CTPYKTYPE UCXOJTHOM CTalIH.

[Ipu ompenenenuu TOMMMHBI AUPEGHY3UOHHOTO CIIOS OOBIYHO YKa3bIBa-
eTcsl He o0Iasi TOJIIMHA CJI0S C U3MEHEHHBIM COCTaBOM, a TOJHKO TOJIIIMHA IO
OTIpEICTICHHOW KOHIEHTpauu TudPyHIupyOMero IeMeHTa Uik J10 orpee-
JIEHHOM TBepAoCcTH — 3 dekTuBHas ToammHa auddysHoro cios. 3a 3pHeKTuB-
HYIO TOJIIIUHY IIEMEHTOBAHHOTO CJIOSl, OTOBOPEHHYIO B TEXHUUYECKHUX YCIIOBUSIX,
MIPUHAMAIOT CYMMY 3a3BTEKTOHUJIHOW, 3BTEKTOWUJIHOM W ITOJIOBUHBI NEPEXOIHON
30H WJIM PACCTOSTHUE OT MOBEpXHOCTH 10 conepxanus 0,45% C. B 3akameHHOM
COCTOSIHHH 3TO cooTBeTcTBYeT TBepaoctu 50 HRC.

OxoHYaTENbHBIE CBOMCTBA IEMEHTOBAHHBIX JETAJIEN JOCTUTAIOTCA B pe-
3yJbTaT€ TEPMUUECKON OOpabOTKH, BBIMOJHSIEMON MOCJE IEMEHTAluU. DTOU
00pabOTKOI MOXHO M3MENbUUTh 3€PHO CEPALIEBUHBI U LIEMEHTOBAHHOIO CJIOA,
HEen30€KHO YBEJIMYMBAIOIICECS BO BPEMs JUTUTEIILHON BhIACPKKH (6-12 yacoB)
pu BbIcOKO#M Temmepatype 1ementaruu (930 — 950 °C), moayduTh BBICOKYIO
TBEPIOCTh B LIEMEHTOBAHHOM CJIO€ M XOPOUIME MEXAHUYECKHE CBOMCTBA CEp/I-
neBuHbl. OJHOBPEMEHHO YCTpaHsETCs KapOWaHas CeTKa B IIEMEHTOBAaHHOM
CJI0€, KOTOPasi MOXKET BO3HUKHYTh MPU HACBIIIEHUHU €T0 yIIIEPOJAOM A0 3a3BTEK-
TOUJIHOW KOHIIEHTPALWH.

B OonpmmHCTBE ciyyaeB NpUMEHSIOT 3akanky ot 820 — 830°C B Boae
WJIM MacJie ¢ MOCJIEAYOMNUM HU3KUM oTiyckoM npu 160 — 180°C ¢ BeiaepKKOi
He MeHee | daca. J{ns Hanbosee OTBETCTBEHHBIX TSKEIO0 HArpyKEHHBIX JIeTaJIeH
MPUMEHSIIOT JBOMHYIO 3aKaJKy W HU3KUU OTmycK. [lepByro 3akanky (Wim HOP-



Manm3anuio) ¢ HarpeBoMm 10 880 — 900°C (Beime Touku Ac3 cep/IeBHHBI)
Ha3HAYaloT JJIsl UCTIPABJICHUSI CTPYKTYpPHI ceplieBUHbI. OJTHOBPEMEHHO TIpU Ta-
KOM HarpeBe B ayCTEHHUTE PACTBOPSIETCS IIEMEHTUTHASI CETKa B MOBEPXHOCTHOM
cioe. [Ipu GpicTpOM OXJIAXKJIEHUU OHA YK€ BHOBBH He oOpaszyercs. Bropyio 3a-
KaJIKy MpoBoAT ¢ HarpeBoMm a0 760 — 780 °C mis yctpaHeHus meperpena Iie-
MEHTOBAHHOTO CJIOS U MPUAAHUS €My BBICOKON TBEPAOCTH.

B pesyabTare TepMuueckoi 00paboTKH MOBEPXHOCTHBIN CJ10M TTprodpe-
TaeT CTPYKTYPY MEIKOUTOJbYATOrO OTIYHIEHHOTO MAapTEHCUTA U M30JIUPOBAH-
HBIX YYaCTKOB OCTATOYHOI'O ayCTEHHTA. TBEpAOCTh MOBEPXHOCTH COCTABIISICT
62 — 63 HRC. Ctpykrypa cepAlleBUHBI JOJKHA COCTOSTh U3 COPOUTA, TPOOCTH-
Ta WK HU3KOYTJIEPOJIUCTOTO OTHYIIEHHOIO MapTeHCHUTA C TBEPAOCTHIO B Ipe-
nenax 30 — 45 HRC. Coxpanenne 000COOICHHBIX yIaCTKOB WM CETKH (heppuTa
HEXKeJaTeIbHO, TaK KakK 3TO COMPOBOXKIAETCS, CHUKEHUEM IMPOYHOCTH, Iia-
CTUYHOCTU U BS3KOCTU IIEMEHTOBAHHBIX JI€TANIEM M JOMYCKAETCS TOJBKO st
c1a00OHaArpy>KeHHbIX J€Tajled, N3rOTOBIISIOIINUXCS U3 YIJIEPOJUCTBIX CTaJeH.

BOITPOCHI IS CAMOIIOATI'OTOBKHA

J1J1st 4ero MpUMEHSIIOT IEMEHTAIINIO CTATbHBIX JeTanei?

Kaxkue ctanm ucnonb3yroT A1 ieMeHTaIuu?

B yeM coCTOUT CyIIHOCTh IpoLecca HeMEeHTauu?

Kaxkas temnepatypa v mpooIKUTEILHOCTh [IEMEHTAIUN?

Kakass oOblyHas TOJIIMHA IEMEHTAllUM U HACBHIIIEHHOCTh YTJepo-

JIOM B IIOBEPXHOCTHOM cJ10€?

UYTO NpUHUMAIOT 32 TOJUIUHY LIEMEHTALNU?

7. Kakas Tepmuueckas o0padboTka AeTajiell NpuUMEHsAEeTCs mocie
neMeHTanuu’?

8. Kakume memm mnpecimemyer TtepMHuueckas o0paboTka mocie
neMeHTanuu’?

9. Kakas MUKPOCTPYKTYypa CTallk TOJKHA OBITh B CEPAIIEBUHE TKEIO
Harpy>kKeHHBIX I[EMEHTOBAHHBIX JeTajed IOcJe TePMHUUECKON 00-
paboTku?

10. Korna M0>KHO JOMYCTUTD B CEp/LIEBUHE LIEMEHTOBAaHHBIX JeTanell mocie

TepMOOOPabOTKH (HEPPUTHO-TIEPIUTHYIO CTPYKTYPY?

Ok wnE

o

MATEPHUAJIBI U OBOPYJIOBAHHUE

['oToBBIE MUKpONIUIH(HI IEMEHTOBAHHON CTAlIM J0 U MOCTE TepMHUUe-
CKOo¥l 00paboTku. MeTalsIOMUKPOCKOMBI. AnbO0OM QoTorpaduii MUKpO-

CTPYKTYP.



HOPAAOK BBIITIOJIHEHUSA PABOTbI

1. PaccMOTpeTh B MUKPOCKOIT TOTOBBIE MUKPOILIU(DBI, CPAaBHUTSH C (Ho-
Torpadus Ml MUKPOCTPYKTYP.

2. 3apucoBaTb MHUKPOCTPYKTYpbl 1O M IIOCI€ TEpPMHUYECKOH oOpa-
OOTKH, BBIICTUTH U ONUCATh Pa3udHbIe 30HbI. [l0Ka3aTh Ha pUCYHKE TOJIIUHY
[IEMEHTAIIH.

BbIBO/IbI

CdhopmynupoBaTh 0JHO, JABa 0000IIAIONINX 3aKJIIOUEHUN O Hayd-
HOM W IIPAKTUYECKOM PE3YJIbTaTaxX UCCICAOBAHUSA CTPYKTYP IIEMEHTOBAHHBIX
cTaJIeH.
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