Доброе утро, гр. 44. Рассмотрев диаграмму, ознакомившись со структурными элементами, оформляем лабораторную работу № 3. Оцениваю четкость схем и рисунков, полноту описания, аккуратность. Выполняем в течении 4 пар: сегодня две и далее две. С ув. Мамонова Н.В.
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Pucynoxk 12. 3asprexTryeckuit 6emblid uyryn ¢ 5% C- ueMeHTUT (NEpBHYHBIN) 1 NefebypHT:
a- MUKpPOCTPYKTypa (x500); 6- cxema MHKPOCTPYKTYpPbl

CTAHOBHTCA OTHOCHTEJIBHO MHOTO, BTOPHYHBIH LEMEHTHT B CTPYKTYpe: CIMBAeTCs ¢
LeMEHTHTOM nefebypuTa (IBTEKTHUecKHM). MOXHO CUHTaTh, YTO CTPYKTypa TaKHX
JIOIBTEKTHYECKHX O€NbIX YYTYHOB COCTOMT W3 JenedypuTa (LEMEHTHTHOH 3BTEKTHUKH)
nepauta. Ha puc 11 nana MUKpPOCTPYKTypa N03BTEKTHUECKOrO GeNoro uyryHa.

Tabauua 1IIpoTokon Mukpoanamsa craieii H 6e/1bIX YyryHoB.

MukpocTpykrypa
Ne n/n HanmeHoBaHHe H Mapka Conepxanue
cnnasa yrnepona, %
3apucoska | HaumeHosaHue
1 2 3 - 4 5

IMpumeuanne. MHKPOCTPYKTYpYy 3apHCOBaThb B KpYrax AHameTpom
UM B kpanparax pasmepoM 50 x 50 Mm. OCHOBHOE NpH 3apPHCOBKE MHKPOCTPYKTYP —
YJIOBHTL XapakTepHbie 0COOEHHOCTH MHKPOCTPYKTYpPbl M NepelaTh HX Ha pHcyHke. Her
Ha00HOCTH NepefaBaTh Ha PHCYHKe doTrorpadHuecku TouHoe u3obpakeHue. Pasbl H
CTPYKTYPHBIE COCTaBJIAIOIIHE YKa3bIBaTh CTPEJIKAMU H OKOJIO CTPEJIOK, Ha TOJIAX MHCaTh

WX HAHMCHOBAHUE.

~ 350 Mm

MUKPOCTPYKTYpa  320BTEKTHYeCKOro 0eore 4yryHa. MHUKpOCTpyKTypa
3a3BTEKTHYECKOrO Georo uyryHa cOCTOMT W3 nenebyputa (UEMEHTHTHOH DBTEKTHKH) M

[EPBHYHOTO LleMeHTHTa  (pHc. 12).
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Jlaboparopuas paGora 4.

Mukpoanaius xeje30yrjiepoAHCTBIX CIUIaBoB (cTalieii H HebIX 1yrynon)
B PABHOBECHOM COCTOSIHHM.

Heus paGorbl.
M3yuuTh MHKPOCTPYKTYpPbI CTanu u 6efioro uyryHa € paidIHuibiM COJCpKAHHEM
yriepoja U yCTaHOBHTb CBA3b MEXly CTPYKTYPaMH M JIHArpamMMoii COCTOAHHS XKejle3o —
HEMCHTHT

Zapanne, ¢

i. M3yunuTe  MHKPOCTPYK1YPbl — TEXHMYECKGIiO  ACIC3d,  YIJIEPOJIHCIBIX  craneit
(NO3BTEKTOMAHOH,  3BTEKTOMUHOH W 3a3BTEKTOMAHOH) 1 OesiblX  uyrynos
(3BTEKTHYECKOIO, JIO - W 32IBTEKTHYECKOI0) B PABHOBECTHOM COCTOAHMH.

2. PesynbraThl MHKpOaHain3a opOPMHTEL B BH/IE IPOTOKONIA.

3. HauepTuTb HIDKHIOIO JICBYIO H NPABYI YacTH JIHAIPAMMbl COCTOSIHHS JKejesa —
LEMEUTHT, MPOBECTH HA HUX JIMIIUH, COOTBETCTBYIOLHE PACCMATPHBACMBIM ClilaBaM, H
AATL ONHCAHUE [IPOLCCCOB NPEBRPALEHHS, TIPOUCXOJIAUIHX ITPH OXNAKACHHI CIUIABOB.

4. Hanucarb otyet o paGoTe B COOTBETCTBHH ¢ NYHKTaMH 2 1 3 3ananus.

Tpubopns, MaTepHAIL 15 IHCTPYMENT,
Jna nposesenus paboThl HCOOXOAMMO MUMCTh METAIOrPa(HUEcKnii MHKPOCKOI;
1260p AHKPOITIHOB Kener, vrnepoaneThix craneii w 6enhX qyryHoR (¢ pasinyHhM

COACPKANUEM YINEPO/ia) B PABHOBECHOM COCTONHINN, HUPKYIib 1 JiIeiiKy.

MHKpPOCTPYKTYPA TEXHHYECKOI'0 XKelieda Il YIIePOAHCTBIX craiei
B PABHOBECHOM COCTOSIHITH.

MHKPOCTPYKTYPa TEXHHYECKOTO XKeJle3a U YIIEPOANCTBIX CTasleit /Uisi PABHOBECHBIX
YCIIOBHIT XapakTepH3yercs HWKHEH JIeBOI HacThio AHArpaMMbl COCTOSIINA Kene3o —
HeMeHTHT (puc. 1).

Cnnasbl ¢ coneprkainem Jio 0,02 % C Ha3bIBAIOTCA TEXHITYCCKHM KeilesoM, ot 0,02
10 0,8 % C — nossrexronanbiMi cramsimi 1 ot 0.8 10 2,14% C — 3a981eKTOMAHBIMI.
Cnnag ¢ copcpikannem 0,8 % C HasbIBAeTCs IBTEKTONHOI CTAIBIO.

"7

I’HC)'IIOK 1. [wxnss nenas vacrs, JHATPAMMB] COCTOS HUA JKCHIC3O-IICMCIHTTHT.
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Pucynok 1. Hwknss feBast 4actTs TMarpaMMEl COCTOSHUS KeNIe30-IeMeHTHT.

MuKpPOCTPYKTYpA TEXHHECKOro esiea. PacTBOPMMOCTE Yriepona o-
Kejlese TiepemeHHas (cM. muEEI0 PQ pHC. 2). C NOHWKESHHEM TeMIIEPaTyphl
PacTBOPEMOCTh yriepoja B o - xkenese noHmxkaercsa. Ilpa 727° C B o - xejese
pactaopsiercs 0,02 % C, a npu komHaTHOH Temneparype 0,006 % C. B cassu ¢
ITHM CILIABBI Xenesa ¢ conepxanmem 210 0,006 % C mMeloT CTPYKTYPY TONBKO
TBEPAOrO PacTBOPa YriIeposa B o - xemnese, T.e. Geppura.

Prcynok 2. Texunueckoe xene3o- heppur:
a- MHKpOCTPYKTypa (x500); 0- cXeMa MHKPOCTPYKTYDbi

Prcynok 3. Ctais ¢ 0,015% C-eppaT + LeMERTHT (TPeTHIHET):
2- MAKPOCTPYKTYpa (Xx500); 6- cXeMa MEKpOCTPYKTYpBI

B cnnaBax ¢ copepxkannem ot 0,006 10 0,02 % C B CBA3M ¢ NOHWKEHHEM
PacTBOPHMOCTH YIJiepoAd B O - JKeJe3¢ NpPH INOHMKEHHH TEeMIIeparyphl W3
(beppuTa BEIIENACTCS HEMEHTHT, Ha3hbIBAEMBIH TPETHUHBIM. TpPeTHURbI IeMeHTHT
BBIICIAETCS [0 IPAHALAM 3¢peH heppuTa
(puc. 3).

MukpocTpykTypa AOIBTEKTONIHOH u IBTEKTOHAHOMN CTANIH.
MUKDOCTPYKTYpa Ho3BTeKToMnHO#H crama (no 0,8 % C) cocrout w3 deppura u
nepiuta. MHKpOCTpyKTYpa sBTeKToMaHON ctama (0,8 % C) COCTOHT H3 OZHOTO
neprmura. Mukpoctpykrypa deppura nana na puc.2. Uto xe npeacrariser coGoil
BTOpas CTPYKTYpHast COCTABIAIOWIAA A0IBTEKTOMAHBIX CTaned — nepaut? Ha
PHC..4 laBa MEKPOCTPYKTYDA nepiuta, [IepanT — 310 3BTEKTOUN — MEXanHIecKas
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9BTEKTOMIHON CTATH, MIOBEPXHOCTH HMEET MEpIaMyTPOBbIH OTIHB, B CBS3M C YEM TakKylo
CTPYKTYpY H HasBanu nepautoM. [Tocne Tpasnenus 4 % - HOH a30THOH KMCIIOTOH B criMpTe
Ha ukde noay4aercs MUKpopenbed.

Pucynok 4. Dsrexrounanas cras ¢ 0,8% C-nepant:
a~ MUKpocTpyKTypa (x500); G- cXeMa MHKPOCTPYKTYpbI

ITO 0GBACHACTCS TeM, YTO GePPHT ¢ MEHBIIHM IEKTPOXUMUYECKUM MOTEHLIUAIOM,
4eM LEMEHTHT, ojlee MHTEHCHBHO pacTBopseTcsi B KucjoTe. Kpome TOro, MHTEHCHBHO
pacTPaBIMBAIOTCS TPAHMUbI MeXkAy uemeHTHTOM K epputom. [losTomy namarouwii s
MHKpOCKOIle Ha MHMKpouLtH¢ cBerT OyneT naBaTb TEHH OT BBICTYNOB (LEMEHTHTHbLIX
nnacTuH) Ha yriy6ienHsle (Gepput) Mecta (puc. 5,a). Ha MUKpOCTpYKTYpe nepiuta (puc.
5,6) 06uImi cBeTbli GOH — GeppUT, BLICTYNAIOLIHE IACTHHBI — LEMEHTHT, TEMHbIE MeCTa
— TeHH. B 3aBHCHMOCTH OT CKOPOCTH OXJIAKACHHUA MUIACTHHBI LIEMEHTHTA B MEPIUTE MOTYT
ObITh JUTMHHEE WM KOPOYE H TOJIUE MM TOHbIIE.

B 103BTeKTOMIHON CTaNM Mocie TpaBieHHus: GeppHT BbIABIAETCA B BU/IE CBETIIbIX MOJIEH, a
[1epIIUT — B BHJE TMOJIOCYATOr0 CTPOeHHs (pHc. 6).

KonudecTBo nepnuta ¥ QeppuTa B JOIBTCKTOMAHOH CTaqM 3aBHCHT OT COJEPKAHHA
yriepoza. C yBelMYCHHEM COAEPIKAHHS YrJiepoia KOJHUECTBO (eppuTa yMeHbLIAeTCs, a
KOJIMYECTBO NEPJINTA yBeIH4IMBaeTcs (puc. 7).

. Pucynox 5. Tlepgpt:
a-CXeMa. NOACHAIAs BHAMMOCT MIACTHYHOTO NEPIIHTA 101 MUKPOCKO-TIOM!
6- MUKPOCTPYKTYpa MepiuTa npH 6oabioM yseauuenut (x2000)
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PucyHoOK 6. Jl03BTCKTOMIHAN CTajlb C 0 3% C-deppurt + nepaut:
a- MUKpocTpyKTypa (x500); 6- cxema MHKpPOCTPYKTY bl

1%C 835%C  05%C
Pucynok 7. CXCMH MHKPOCTPYKTYp CTajli € Pa3HbIM COACPIKAHHUEM YIJIOPOIa

ITo MUKPOCTPYKTYpE JOIBTEKTOMIHON CTAH MOXHO MPUOITU3MTENLHO ONPENennTh
conmepaHWe B HeH Yriepoja, s 4ero OPHEHTHPOBOYHO — ONpENeNHTh IUIOIanb (B
NpoUEeHTax), 3aHMMaeMyI0 HEPPUTOM H NEPIHTOM.

B cBa3u ¢ TeM, 4TO B (DEPPUTE PACTBOPEHO OYEHb HeGOJIBLIOE KOJMYECTBO YIJIEpoid,
HPaKTHYECKH MOXHO CUMTaTh, YTO B JOIBTEKTOMJHON CTIH BECh YIEPOJA HAXOMMTCSH B
nepiuTe. '

Torna cofepxkanue yriepona C B CTalld MOXHO OIPEAETUTH M0 PopMyiie

C=F+0.8/100%

Tae F - mnomane, 3aHUMaeMast epiauTom, %. =
Tpeanonoxenuem, Hanpumep, yto 30 %- Bcelt mnowanu 3aHaro deppurom, 70 % -
nepnutoM. Conepranue yrneposa B Tako# crand 6yaer

C=70+0.8/100 = 0,56 %

MHKPOCTPYKTYpa 3a3BTeKTOMAHOI cTaan. CTanb ¢ colepKaHHeM Yrnepoia ot
0,8 10 2,14 % Ha3BIBaETCA 32IBTEKTOMIHON U HMEET CTPYKTYPY, COCTOSILAA U3 MEPIUTa i
BTOPUYHOTO LEMEHTHTa, BTOPHMUHBIN UEMEHTHT BBINENAETCA W3 AYCTEHHTA [pH
OXJIKIEHHU OT TemniepaTyphl A (uHus SE) 10 TeMnepaTypsl Ar ( IHHHS PSK) (cM. pric.
1).
[Ipy MEIUIEHHOM OXNaX/IEHHH BTOPHYHBIA LEMEHTHT BBUIEAETCS B BHAE CETKH 1O
IPaHUIAM 3ePeH ayCTeHUTa.
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Pricyrox 8. Baas'remommas crams ¢ 1,2% C- nepmﬂ + neMenTHT (B BUAE CceTKH): -
MHKPOCTPYKTYpa (x500); 6- cxeMa MHKPOCTPYKTYpBI

TlpH HOCTHXKCHHH TEMNEpaTypel Ar  ayCTEHWT NMPEBPALIAETCs B NCPINT. B pesynpTaTe
MEIUTEHHOrO OXNKIEHHs 3a>BTEKTOMIHOH CTamM MMeeT CTPYKTYPY MepiuTa W CETKy
nementHTa (puc. 8). Genas ceTka — BTOPUYHbIH LIEMEHTHT, a BHYTPH CeTKH 3€pHa
MIAaCTHYHOrO CTPOEHUS — NEPIUT. :

Uem Gonpure yriepoia B 3adBTEKTOMAHOW CTaimH, Tem Gonee MAacCHBHOM (TONCTOM)
MOJyYaeTCA NEMCHTUTHAA CET) Ka.

- VinkpocTRYKTYDa GeslbiX YyryHoB.

B GenbIX 4yryHax BeCh YIJIEPOJl HAXONMTCS B CBA3AHHOM COCTOSHHM, T.€. B BHAC
lieMenTHTa. Benbili UyryH B 3aBHCMMOCTM OT CONCPIKAHMA yryiepofia pasjensercd Ha
nossrexTuyeckui (ot 2,14 o 4,3 % C), sprexrryeckhii (4,3 % C) H 3adBTEKTHYECKHH (ot
4,3 no 6,67 % C).

Bo Bcex Oembix uyryHax MMeeTcsi NEMEHTHTHAs OBTEKTHKa (yieneGyput).
BTeKTUUeCKHil Genblii HyryH COCTOMT TONBKO M3 onHoro Jjenebypura, nosromy

paccMoTpeHHe CTPYKTyphl Geloro HyryHa MLeecoo0pa3sHo HauMHaTh CO CTPYKTYpbI
3BTEKTHYECKOro 6eNoro 4yryHa.

[Tz
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PrcyHok 9. [IpaBas 4acTh AHATPAMMBI COCTOSHHS JKEIE30-LEMEHTHT

MuKpoCTPYKTYpPa 3BTEeKTHYECKOro 6eJioro 4yryma.

MHKpOCTPYKTYpa 3BTEKTHHECKOTO OENoro uyryHa COCTOMT TONBKO H3 OJHOTO

nenebyputa (LEMEHTUTHONH 3BTEKTHKH), oOpasyercs mpu 1147°C npH3BTEKTHYECKOH

KpHMCTa/UIM3aUMH JKUIKOTO CriiaBa ¢ conepxanvem 4,3 % C u coerosatero (npu 1147°C)
W3 JBTEKTMYECKOrO. IEMEHTHTA H ayCTeHuTa, cojepxauwero 2,14 % C (touxa E na
auarpaMMe Kene3o — ueMeHTHT). IIpu mocrenylolieM OXN@XKIEHWH BCICACTBHE

[
it
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YMEHBIUEHHS PACTBOPHMOCTH YI/Iepoaa B ayCTeHHTE (THHMA SE Ha JMarpamMme 5Keeso —
LEMEHTHT, PHC. 9) M3 @YCTEHWTAa BBIAENACTCS (KAaK H B 3a3BTEKTOMIHBIX CTalliX)
BTOpH‘lHLIﬁ LHEeMEHTHT. BTOPH'-IHHﬁ LEMEHTHT CJIMBAETCA C UEMEHTUTOM 2BTCKTUYECCKHM,
MO3TOMY B CTPYKTYPE€ 3BTEKTUKH HEBO3MOXHO yKa3aTb, M€ HaXOJHTCA B OTIACJIBHOCTH
3BTEKTHYECKHH IEMEHTHT U BTOpH‘-leIi LHEMEHTHUT.

Mpu 727°C 3BTEKTHKa COCTOMT M3 HEMEHTHTa (IBTEKTHYECKOrO H BTOPHYHOIO) H
aycrenuTa ¢ comepxanuem 0,8% C. Ilpn sToli TeMnepaType ayCTEHMT NpEBpalLAETCs B
nepiut. Takum o6pasoM, nocjie MNONHOrO OXNaxaeHus nenebyput (LeMeHTHTHas
9BTEKTHKA) COCTOUT U3 LIEMEHTHTA H mepianTa (puc. 10).
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Pucynok 11. Jloastexrnuueckuit Genbiii ayryn ¢ 3% C- nepaur + 1eacOypHT:
a- MUKpOCTpYKTYpa (x500): 6- cXema MHKPOCTPYKTYPbl

MuKpOCTPYKTYPa X0IBTEKTOHTHOrO Genoro qyryHa.
J103BTEKTHYECKMIT GeNbIH 4yryH Mocje MOJHOIO OXJNaX/IEHHSI HMEeT CIeLyIoLLyIo
CTPYKTYpBI: NIeAeOypUT (UEMEHTHTHAs IBTEKTHKa) + MEPAMT + BTOPHYHBIA LEMEHTHT.
BTOpHYHBIA HEMEHTUT BhIIEAETCS H3 AYCTEHMTA, conepxarero npu 1147°C 2,14 % C, a
npu 727°C 0,8 % C. B GenbIx 4yryHax ¢ HU3KMM CoJiepikaHHeM yrieposa (GnuskuM K 2,14
%) BTOPHYHBIH LEMEHTHT BBIABIACTCA JOCTATOYHO OTHYET/IMBO, TAK KaK B TAKHX HyryHax
mao siesebypura. C yBennueHueM CoepKaHus yIepoa, Koraa nefedypura





