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Ilenv pabomer: M3y4nuTh BIUSHUE HMCXOJHOM CTPYKTYPhI 3aKaJ€HHOM KOHCTPYKIIMOHHOM
CTaJu Ha CTPYKTYPY U MEXAHUYECKHUE CBOMCTBA I10CJIE OTILYCKA.

OcCHOBHBIEC MOHATHSA

[Tocne noiaHOM 00BEMHOM 3aKalIKH AeTanel, N3rOTOBJIEHHBIX U3 KOHCTPYKIMOHHBIX CTaJleH, B
IIOBEPXHOCTHOM CJIO€ JIOJDKHAa OBITh CTPYKTypa MapTeHCHTa Wiau MapTeHcuTa (Oosee 50%) c
TPOOCTUTOM B 3aBUCHMOCTH OT pa3MEpPOB JAECTAIM U clocoda oXJaxaeHus npu 3akanke. [lpu
Pa3IMYHON CTPYKTYpE 3aKaJeHHOM CTalu €€ TBEPJOCTh TaKkKe OyJIeT pa3HOM, Tak KaKk y MapTeHCUTa
OoJiee BHICOKAsi TBEPAOCTD, UEM Y TPOOCTHUTA.

ITocne 3akanku netanb 0043aTeabHO MOJBEPTAIOT OTIYCKY, TO €CTh HAarpeBy JI0 TeMIeparyp
HW)KE TIEpBOM KPUTHUECKOM TOYKM Ai, BBUIEP)KKE IPU 3TOM TeMIepaType U IOCIEIYyHOIEM
OXJIQKCHUU.

OTnyck sBNsieTCS OKOHUYATENBHOH omepanueil TepMU4eckoil o0pabOTKH, B pe3ylibTare
KOTOPOH CTaib moiy4yaeT TpeOyeMble MEXaHWYecKue CBoWcTBa. B 3aBHCHMOCTH OT TemiiepaTrypbl
HarpeBa pa3nu4varoT Tpu Buja otmycka: Huskuit (160-250 °C), cpemnuit (350-500 °C) u BbICOKHIA
(500-680 °C).

[Ipu HU3KOM OTIYCKE YaCTUYHO CHUMAIOTCSI BHYTPEHHHE HANpsOHKEHUs 3aKaJeHHOM JeTaiu
U IPOUCXOJAMT YMEHBbIIEHHE TeTparoHalbHOCTH MapTeHcuTa. OOpasyercs CTpyKTypa
MapTEHCUTA OTITYCKa: CMECh U3 C1a00 MEPECHIEHHOTO TBEPIOTO PACTBOPA YIIIEpOaa B O-XKele3e U
KOTEPEHTHO CBS3aHHOTO ¢ HMM TeKcaroHaibHOro e-kapouaa (FexC).

Huzkuii oTIyck Mano CHUKaeT TBEPAOCTb, MOBBIILIAET MPOYHOCTh U YMEHBIIIAET CKJIIOHHOCTh
CTaJI K XpyIKOMYy pa3zpyuieHuto. [IpuMeHsoT HU3KHH OTIyCK Ui JeTalel, KOTOPbIE UCIBITHIBAIOT
B paboTe TpEeHUE, BBICOKHE KOHTAKTHBIE HATPY3KH U MIOITOMY JIOJKHBI UMETh BBICOKYIO TBEPJOCTb.
Jleranu mocie NOBEPXHOCTHOW 3aKalKd WJIM LIEMEHTAlMM C TOCIeNyIoIled 3aKalkoW Takxke
MIOABEPral0T HU3KOMY OTITYCKY.

B wuntepBane temneparyp ormycka 250-350 °C yBenMuuBaeTcsi CKJIOHHOCTh CTalM K
XpYIKOMY paspyLI€HUIO. OTO SBJIEHUE IIOJYy4YMJIO Ha3BaHME HEOOpAaTUMON OTIyCKHOM
XpYHKOCTU. B ¢BA3M ¢ 3TUM M30€ratoT NpOBOAUTH OTITYCK MPU TaKUX TEMIIEPATYpPaXx.

IIpu cpenHeM OTMyCKe MPOMCXOAWUT MpeBpallleHue €-KapOuaa B IEMEHTUT U MOJHOCTBIO
BBIICJISIETCS YIIIEPO U3 MapTEHCUTa ¢ 00pa3oBaHMEM MEJKUX 3epeH LeMeHTuta. Habmronaercs
NOJIMTOHM3anus (¢epputa, JanbHeWllee CHUKEHME BHYTPEHHUX HamnpsokeHuil. Yactuisl
LIEMEHTHUTA, PaBHOMEPHO paclpeleieHHble B (eppuTe, NPEICTaBIAIOT CO00M KOpOTKHE
wiacTuHKM  TtonuuHod 0,03 MKM, 3aKOHOMEPHO OpHEHTHPOBAHHBIE IO OTHOLIEHHIO K
MapTeHcuTy. WX, KOHE4YHO, Henb3sd yBUAETh B  MeTaIOrpaUuecKuil  MHKPOCKOIL.
OO6pa3yroniyrocs CTpYKTypy MOCJIe CPEAHEro OTIYCKa Ha3bIBalOT TPOOCTUTOM OTITYCKa.

Cpennuil OoTHyCK NPUMEHSAIOT IJIaBHBIM 0Opa3oM sl MPYKHUH, PEccop, a Takxke s
IITAMIIOB XOJOJHOW MITaMIOBKU. Takoil oTmyck oOecrneuynBaeT BBICOKHE MpeNeibl yIPyrocTu U
BBIHOCJIUBOCTH.

IIpu BBICOKOM OTIYCKE CHUXAOTCS TBEPAOCTh MU MPOYHOCTh CTaJH, TaK KaK MPOTEKAIOT
npoliecchl Koaryjsiuuu (YKpynHeHus) U cheponansanuu (CKpyrieHusl) IUIACTUHOK LIEMEHTHTA.
CTpyKTypy CTalM IOCJI€ BBICOKOTO OTIyCKa Ha3bIBalOT COpPOMTOM oOTHycka. Pa3zmep uactuig
LIEMEHTUTAa OKPYTJEeHHOW (opmMbl cTaHOBUTCSH paBHbIM mnpumepHo 0,1 mxm. Takue wmenkue
YaCTHUIbl MOXHO PACCMOTPETH TOJIBKO B 3JIEKTPOHHBIM MUKPOCKOII.

3aKajgky C BBICOKMM OTIYCKOM Ha3bIBAIOT YIJIYYIIEHHEM, TaK Kak IO CPaBHEHUIO C
HOpMaJM3aleil MOBBIMIAIOTCS MEXaHWYEeCKHEe CBOMCTBA CTalld, OCOOCHHO yJapHas BA3KOCTb U
npesaes TeKy4eCcTH.

B otnuune ot mapTeHCcHTa TBEPIOCTh TPOOCTUTA 3AKAIKU IIPU HU3KOM U CPEITHEM OTITYCKE
HE WU3MEHSEeTCS, HO IPU BBICOKOM OTIYCKE CHHXKAETCS, TaK Kak MPOTEKaeT MpoIecc
MOCTETIEHHOT0 TPEBpAIlEHUs TPOOCTUTA 3aKAJKU B COpOUT oTmycka. 10 AU(GPYy3MOHHBINA
MpolIecC, TOATOMY €ro CKOPOCTh BO3PACTAET C MOBBIIICHHEM TEMIIEPaTypbl OTITYCKa.



Marepuasnbl 4 060pyaoBaHNE

1. O6pa3ier u3 cranu mapku 40X auamerpom 10-15 mm (3 0Opasia 3akaneHsl B Boje, 3 oOpasia

- B Maciie).

N

. 3aTOYHOI CTAaHOK

~No o1k~ Ww

[

HOpﬂ)IOK BBITIOJTHCHU A paﬁoTbl

. ITpubop mst m3mepenus TBepaoctu tuna TK-2M.
. Merainorpaduieckre MUKPOCKOIIHI.

. Onpenenuts TBepaocTh HRC 3akanenHbIx 00pa3IoB 70 OTIyCKA.

. Mukpouumgsr 00pa3nos craau Mapku 40X, 3aKaJleHHBIX B BOJIE M MacJIe C pa3HbIMU
CTPYKTYypaMH: MapTEHCUT U MapTEHCUT C TPOOCTUTOM.

. Myddenpubie 1aboparopHbie snekTponeyn Tuna MII1-2V.

. Kitemu cranpHble 1 MeHbIE.

2. OTnycTUTh 3aKajJeHHble 00pa3Lbl MPHU Pa3IUYHBIX TEMIIEpaTypax ¢ MOCIEeAYIOIINM
oxJiaxkaeHueM B Bojie. Temneparypa ormycka 200°C, 450°C u 650°C (mo aBa oOpasua npu
kaxxaou Temmneparype). Ormyck npu 200 °C mpoBecTH Mo [[BeTaM M00eKaa0CTH B MEUH,

HarpeTtoi 10 450

3. OmpenenuTs TBEPAOCTH 00pa3lOB TMOCJHE OTIycKa. Pe3ynbTraThl U3MepeHus

°C.

TBEPAOCTH (MyHKTHI 1 1 3) BHECTU B TaOIULLY.
4. PaccMOTpeTh U CXEMaTHYHO 3apUCOBaTh MHKPOCTPYKTYpPY CTalld, 3aKaJICHHOH B BOJE U

Mmace.
Tabnuna
Teepaocts HRC cranmu 40X mociie 3aKajKu U OTIYCKa
Hcxonnas cTpyKTypa Temneparypa ormycka, °C
CTaJIN TOCJIE 3aKAJIKH be3 ormycka 200 450 650

MapreHcuT (3aKajika
B BOJIE)

MapTeHCUT+TPOOCTUT
(3akanka B Macie)

AHau3 pe3yJbTAaTOB IKCIIEPUMEHTA

IMo momyyenHsM JTAHHBIM TIOCTPOUTH IpauK U3MEHEHUs TBEPAOCTU OT TeMIIepaTyphl OTITyCKa.
[Ipoanamm3upoBaTe NOMyYEHHBIE PE3YJIbTAThl, OTPA3UB BIMSIHUE UCXOJAHON CTPYKTYPBI CTAIN MTOCIIE

3akanku. OOBSICHUTH CYIIHOCTb (bHSI/I‘IeCKI/IX IMPOLCCCOB B CTAJIH IIPU OTITYCKE.

BriBoabI

Cq)OpMy.HI/IpOBaTL INHUCbMCHHO OJHO-/IBa O606H_[8.I-OIJ_II/IX 3aKIIIOYCHUSL O HAYYHOM U

MPaKTUYECKOM 3HaU€HUH PE3yJIbTaTOB BHIMOJIHEHHOMN paboThI.

o~ whE

Bomnpocsl 1151 camonpoBepku

Kakyto cTpyktypy numeer 3akanenHas ctanb 40X?
UYro TaKkoe OTIyCK 3aKaJeHHOW cTaim?
Kaxkne npeBpatienus npoucxoaarT Mpyu HU3KOM OTITyCcKe?
Kakwue npeBpanieHus MpoucxoasaT IpyU CPeIHEM OTIIycKe?
Kakwue npeBparienus mpoucxoasT IpU BEICOKOM OTIyCKe?
Kak BrnusieT oTIyck Ha MeXaHH4ecKHe CBOMCTBa cTayim?




7. Kak 3aBUCSAT MExaHUYECKHE CBOMCTBA CTAJIM MIPHU OTITYCKE OT UCXOTHOM
CTPYKTYpPBI 3aKaJIEHHOM CTaJIu?

8. C Kakoi 1eybI0 U 1JI KaKUX U3ACJIMI UCII0JIb3YETCSl HU3KUM OTITYCK?

9. C kakol 1eNbIo U 1711 KaKUX U3J1EIMHA UCIIOJIb3YETCs CPEIHUM OTIYCK?

10. C KaKoi 1eJIbI0 U JJII KaKUX U3 UCIIOJIb3YETCSl BBICOKHI OTITYCK?
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