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Beperute Huury

He nepermafire KHHTY .
; © BO BpeMd YTeHHd

He sarmbafite yraos
He peaafite magmacelt Ha KHEHATE

He cmaumBafiTe maJples CJIIOHOID
TepeancThBad KHATY

3asepTuiBaiiTe kuury B Gymary.
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HOPMAJBHBIE PYKOBOACTBA JJAf BRICIIEH MEKOJBI
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A. Tl. TABPHUJIEHKO

- MEXAHHUYECKHAHA
TEXHOJIOTWUA METAJIJIOB

YHacts 1L

JIMTEMHOE [IEJIO.

[MOJIHOE PYKOBOJACTBO K YCTPOWCTBY JIMTEMHBIX
W BEIEHHIO B HUX PABOT.

Bl;lnycx L.

BbIBOP UYTYHA. KOHCTPYKUMS TIEYENA JJIS PA3JIMYHEX BUIOB TOIJIMBA.
PACHET TEYEW, PABOTA MNEYEN HA PA3JINYHBIX BUJAX TOIUIMBA. UBMEHEHUE
CBOMCTB YYI'YHA MPH IVIABKE. PA3/IMUHBIE NPHCIIOCOBJEHMS.

U3JAHHE 4-E (MOCMEPTHOE)

PO8rArig 1228 ¢

nox pexakuueit npod. M. I1. 3AJIECCKOTO.

(_:' FOCYINAPCTBEHHOE W3JATEJIBCTBO
MOCKBA @@ 1924 ® @ JIEHMHIPAL







[lpeaucaoBue penakropa

Kpymasie fapoparns mokofimoro Azekcamnpa Ilapiosmya IaspENesEko B co-
elHHEHHH ¢ YHODHBIM TPYJOM, €ro OrPOMHAS TEOPETHUECKAS 0CBEI0MISHEOETH, pH
IOCTOSHHOM CONPHKOCHOBOHHH C 3aBOJCKOH HMPAKTHEON, CIENaNH COCTAEISHHOE HM
Llareinoe nexo” HeoOxomuMoil KHHTOH I8 BeAROrO paboTHMKA B o0iacT® IHTHA.

~ 3HaveHHe COCTABIGHHOH HM KHHIH HHCEOJBEO He ocrafiagercs laxe = Ha-
cTOAmee BpeMs, KOIa BCA TeXHHEA JBHHYIAch BOepel (OJNBIIAMHE IHAraMH.

[Iprerynas K pejakTHEPOBAHHI0 NOCMEPTHOrO H3JaHHA mpodeccopa [aspm-
IeHEO0, CTOXb GaecTame HCHOIHHBINET0 NPHHATYI0 Ha ce0f Bajgady, f CUATAD
HYRKHHM OTMETHTH, YTO HEKOTODHE HCIPABAGHHS H JOUOJHEHHH, KOTOpHIe YHTA-
TeXb 3aMETAT B Kypce, ORLIM HpexycMoTpensl yme cammm A, II.

ITEM HECKONbKO 00aerdmrach Mof TpYjHAS 3ajada — cledars Eype ,Jlnreii-
HOPO Jlena“ B 9ETBOPTOM H3JAHHH CTONL e HeoOXONHMEIM, EaKHM OH OBI HpH
COCTABIEHHH ABTOPOM.

OcoGenno ycrapena Bed MeTALIypradeckas 4acTh, a Takme TEOpHS MOCTpoe-
HES H pacder nedell. ITH OTMEIH MHO NPHILIOCH HepepaGoTarh 3aHOBO, TIPH UeM,
B COOTBeTCTBHH C DYCCKAMH YCJIOBHAMH, OnuIo oOpamero ocofoe BHAMABEHe HA
IPAMEHeHAE JPEeBECHOT0 TOMIHBA.

Heroroprie momoiHeHHs MaTepHAJA MHE INPHILIOCH CIE3ATh JUIS IPHIAHAMA
kypey O0apmieii meabHOCTH, B BHAY OTHAeXeHHA 0T Hero [-# =actm Mexammyeckoli
Texuomoram Meranios.

H. 3axecexuii.

Hioas 1922 r.
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BBEAEMNWE.

IIpomecc OTIHBEH COCTOHT B TOM, YTO DAcCIIaBIeHHEIH MeTal] RINBAETCH B
3apaHee IPHTOTOBIGHHYI0 (OpMy H, 3aTBepjesas B Heil, IPHHEMAeT caM 09ePIa-
HEH, 0Y6Hb ONH3K0 HOAXOjAmEe K ouepramAAM (opmel. M3 crasamsOro =€H0,
9T0 OCIH RENAKT NOXYYATH NDPH OTAHBKE KONHI KAKOro-HHOYAb Ipeivera, T0
npexfe Beero fopma noimEa OuITe MPHrOTOBIEHA TAKHEM 00pasoM, 4T00 ee ogep-
TaHES 10 BOSMOEHOCTH COBHAJANH ¢ OYepTaHHeM HCIOIHAEMOH BemH, a Bo-
BTOPHIX — 9700 €¢ BHYTPEHHAS NOBePXHOCTb, HANOJHAEMAS METAJIOM, He H3Me-
HAJach NOJ JeficTBHeM Eapa H JABIGHHS DACIIABICHBOro Merajia. Yem B 00ib-
meli cremenmd OyiyT BHIIOAHEHH ®TH JBA YCIOBHA, TeM Iy4ie HOJYIATCA
OTIHBEA. g

®opMBI NPHTOTOBIANTCA IPH MOMOME Mojexedi m mabaomos. Moueas
npejicTaBiger co00l Telo I0fX00HOE TOMY, KOTOpOe XKeaalT HOIYYHTH NpH 0T-
JIHBES, H MOXKOT UDHLOTOBIATHCA H3 DA3THYHLEIX MATEPHAIOB: JepeéBa, Me-
rTanxaa, PAEHEE, ranca # Ap. IIpm QopmoBre Mogeas ofEIANHBAETCH CIOEM
(opmoBouHOro MarTepmala, HO CIOH BTOT Jelaercs He NEALEEM, A COCTABALETCH
H3 gacreil Tak, 4T00 KamEIyH 9YacTh OTAGILHO Jerko Omao cESTh ¢ Mojead. Ilo-
BEPXHOCTH, 110 KOTOPHM OTJEIbHBI® YAaCTH (JOPME CONPHEACAITCE MEKLY COOOH,
MEl OyjieM HasHBATh HOBEPXHOCTHI0 pPa3eJa HIE CTHKOM (QOPME.
Ilonygennsie TakaM 00pasoM OTAEIbHEE KYCKH (JOPMOBOYHOIO MATEDHAJA, CHATHO
€ MOJENH H COCTaBIGHHHIC IIOTOM BMECTe B OJHO LeJ0e, ® HpefcTaBaT CoOOH
QopMy, IpE 4YeM ee BHYTPEHHAS NOBEPXHOCTH OyJIeT COBEPMEHHO COBOAJATH C
BHOIIHEH IOBEPXHOCTHI0 MOJIGJH. 7

Hueorga, BcaepcTBEe NPHYYAIMBOrO OYSPTAHHS OTAMEAEMO BemIH, NpejiCcTa-
BIfeTCH HEBOSMOKHLIM HOJYYHTh € HEe CIeNOK. B TakHX eaysasx ouepramHe caMoi
MOZeZH yOpomawTr, a 9106 mpEgarth (opMe HajJiemamEd BEY, B HEe BCTABISIT
OTAEILERE KYCKH, TAK HA3hIBAGMBIe CTEPHKHH HIM MEmMEH CTepmHEE HpATO-
TOBAAKTCE B OCOOHIX CTEPEHEBH X AN HAKAX, KOTODHE 1Ad CTEPEKHEH ABILIOTCH
TEMH K¢ QOPMAMH H MOryT, H0J00HO MOJZEIAM, IPATOTOBASTHCS M3 PASIHYHEIX Ma-
TEPHANOB: JepeBa, MeTajja, rmuea, TIHEH H Jp. K ymorpeGuemmmo crepmaei
9acT0 OpHOEramT TakKe C Helbld 00NeryuTh (OpPMOBEY HAH MOAYIHTH (opMy
Gozee mpousoii, xors Ta ke camas Qopma Moria Om GmTH Henoamesa H 6es
crepxuel. Ckasamnoe cramer 6ojee SCHEIM UpPH HOXPOGHOM DACCMOTDEHHH CIIO-
cobos (opmoskH. CiejoBaTeNbHO, OTIHYHE B NPHrOTOBAEHHH (JOPMEH H CTOPEES
Gyaer cocroars B TOM, YT0 IPH HSrOTOBIEHHH (OPME MONeJdh BHIHAMAETCH H3

Faspraenxo. Mexauwdeckas TEXHOJOrHS MeTAAAOS. 1
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(OPMOBOYHOr0 MaTepHANa, NpPH HSTOTOBIGHAH CrepEEA, HA060POT, — CTEPKEHB
BHHEMAETCH H3 SMIAKA, KOTOPHH jeraercd pasheMHBIM Ha mOTpeGHOE YHCNO 4acTeil.
UYro6 crepxeHb CTAHOBHJCA NpPABHABHO H IIPOYHO Jepxkatcs B (opMe, Ha MO-
Jedd, B TOM MecTe, INe JAOAKeH OHTh NOCTABAGH CTEPEKEHb, JEJIAETCH BHICTYII
HIH 3HAK, KoTOpHlii npH (opmoBre gaer ormevarok B (opme. IlomobHOe moba-
BIGHHE HIH 3HAK JIGJA€TCA B CTODEHEBOM AINEKE. OTH 3HAKH B BHJe BIAJNHHE
B (hopye H COOTBETCTBYIOIIETO BHICTYNA HA CTEDKHE H CIYRAT JIS UPABHILHOM
IIOCTAHOBKH CTEpPAKHS. :

Kpome ¢opmopkr npe momomu Mopened, opMul Moryr O6HTH HPHTOTO-
BIGHH 0T PyKE—H3BadHH. Tak Kak B MAIHHOCTPOGHEHN H BOOOIE B CTPOH-
TEIBHOM 616 TIpOMAjHOe 9HCAO JAeraleff mpefcraBidger col0X NPaBEALHBIE Tela
BpPAIEHAS WIR JPyrHe NPABHILHEIE reOMETPHYECKHe (GHTYDH, TO H3BASHI® TAKAX
(opm MOKeT GHITH MPOH3BEJEHO OYeHH HPOETO NPH HMOMONIH TAK HASHBAEMEIX II a-
6a0HOB, HpelCTaBIAIMAX €060l 00pasylomyl NOBEPXHOCTH (OPMEI, NpH TeM
9TH malI0HE OPHRPENAAIOTCS K OCH BpalleHms, COBNAAIOMEH ¢ reomerpmIeckoi
0cbl0 (OpMYEMOTo TelXa BPANIPHHS; TOYHO TAK K€ MOKHO IOIYYaTh IIOCKHE N
IpPYIHe IOBEPXHOCTH, 3aCTARIAd IMA6I0H COOTBETCTBYWINEr0 OYEPTAHHS JIBHTATHCHA
IO COOTBETCTBYIOINHEM (opme mampapigiomaM. I[Ta6roEs! MOryT NPHTOTOBIATHCS H3
JePEBAHHEIX JOCOE HIH METAJNIHYECKHX JHCTOB.

®opMyd NpHE mOMOIME MAaGAOHOB, Yi#e TPYIHO PASAHYATH (JOPMY OT CTEDKHS,
TAK KAk TO H JAPYyroe NPHrOTOBIAETCA OJHHAKOBEM 00pasoM; TeM He MeHee H
npe ma6iroanof (GOpMOBRE HEKOTODHM YaerTaM IPHCBAMBAETCA HASBAHME CTED-
iuell, # HMEHHO TeM YaCTAM, KOTODHEe TaK ke HashBalmch OB PR HCHOXHEHHA
(OpPMEl NpPH MOMOILH MOJNEIH.

Hagoser gopMoBEa Momer HPOH3BONHTHCH, KoMOHEHDYA 06a cmocoba, T.-e.
HemonHAs dYacth (OPMBI NIPH NOMOIE MOJENH H 9acTh (OPMH NpH TOMONIH
mabnona. :

DOPMEL MOTYT UPHTOTOBAATHCA OTKDPHTHE H 34 KDH THE: B WP
BOM CIyJae BEDXHAA. CTOPOHA OTIABAEMON BemE MPENCTABIAET “TOPHIOHTAIL-
HYK II0BEDXHOCTH DACHIABIGHHOT0 MeTajia H IOTOMY Beerja JXOIEHA OHTH
ILIOCKOH, BO BTODOM KE OHA MOKET NDHHEMATH HPOHSBONBHOE oOdYepramme. B
dopmy merann BimBaercs depes ocobeifi Kaman, IAuTHHEK [loEaTHO, UTO NAA
sanonHenns Beell (opubl MeramnoM HeobxoxmMo, drol OTBEDCTHEe NHTHHKA, 4Yepes
ROTOPOE BIHBAETCA MOTAILN, HWIH pe3epByap, OBI0 PacmoNOKEHO BRIIG, YeM
HAHBHICIIAA TOYEKA BHyTpeHHe#d momepxmoers ¢opuu. Ilpm sanmoxmenms (opmsl
MOTAlJ BHITOCHSET Haxojsmuiica BHYTDH ee BO3AYX, H JJd ero BHIXOLA B (opme
Jexmaerca ocoGeHHOe oTBepCTHE — BHINOP. B cremkax (opMel, NPH HANOJIHEHHH
6@ TOPAYAM METauaoM, ofpasyircd ODapsl H rask, KOTOPHE JOIKHE HAXOJHTH
cBOGOXHEIH BRIXOJ. Jlad 8rToro MarepHald, H3 KOTOpOro NpPHTOTOBIEHA (opMa, JOIA-
EeH 00JajaTh J0CTaTovHOH HOPHETOCTHIO, 4 KpOME TOr0 B CTEHRAX (DOPMEI ITPO-
JleqniBalTCH 0Co0ble BEHTHASMHAOHNHE 6 RAHAIL HIH OTJAYMHAHE, 9Yepe3
BOTOPH® H BEIXOJST Ta3bl. ;
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.




FJIABA |

1. TpeGoBanusi, npeabsiBAsieMble K AHTbIO. Uyrym spisercs sanbonee
yuoTpeGHTENLHSIM MaTepHasoM B JHTEHHOM Jele.

OragTeie B3 Yyryna UPeAMETHl NPAMEHAITCS B Xo3aficTBe, Nid yrpamesml
B KaYecTse Xy/0KECTBOHHEIX H3JIGNHH, JIA BCEBO3MOKHBIX TEXHHYECKAX meies —
BooOmie, Her Tofl orpacim, rge Ol UYryHHO® NHTHE HE HOXYYHIO CBOEro mnpa-
JOMEHHS.

B saBECHMOCTH OT NpHAMEHEHHAH, JATHE NOLKHO 001ajaTh TEMH WIH JPYTHMA
KagecTBAMH H MeXaHHIeCKHMH cBoficrBayu. CBoficrBa :Ke UyryHHOrO JIHTHH SaBHCAT
OT ero XHMHYECKOTO COCTaBa, OT ORICTPOTH 3ACTHIBAHAA M OXAAMIEHHH, cmocola
OTIHBKH, H MEHHI0TCA B 3aBHCHMOCTH OT MPONECCOB, IPOHCXORSNIAX, NPH pacmia-
BIGHHH UyIyHA, B TOM HuH ApyroM yerpofierse. Ilostomy xas smbopa 9yryHa He-
00X0JIHMO IO3HAKOMHATBCA ¢ 3aBHCHMOCTBIO CBOHCTB €ro 0T yEasaHHEIX HDHYHH.

“Jlag moxyueHHs XOpomIedl OTIHBEH:

1. — Ilpexne Beero MarepHa’: NoXEeH (HTh B PACHAABIEHHOM COCTOSHHH JI0-
CTATOYHO KHJIOK, 9TOOH JerK0 3alO0JHATH BCe HSBHIHHE Gopusl. Ecam marepman
mepej pACILIABICHHEM He NEPeXONHT Uepe3 TecTo00pasHoé cocTOSHHE H BOOGIIE
HE HMEeT HepexOJHOH rycrof KOHCHCTeHIHH, TO Takod MaTepEaz 0cobeHmO yjio(es.

2. — Marepnal He J0JKEH MEHATH CBOX (JOPMY NpPH IaCTHBAHHAH.

3.— JloakeH JaBaTh OTJHBKY DPAaBHOMEPHOTO COCTABA EAK B TOHKHX, TAK H
B MACCCHBHLIX 9aCTAX.

4. — He nommen xaBarh BHYTPH OTNHBEH OTIYJHH B SySEpei.

5. — Jlomken ObITh NPOYHRIM Kak B TOJCTHIX, TAE ¥ ® TOHKAX Yaerdx or-
IHBRH, 0CTaBagch B 000HX CIyYadxX [OCTATOYHO MATKEM x3s JalpHefmed o06-
paloTEa.

6. — Jlomken JaBaTh BO3MOKHO MEHBIIYI ,YCANKY™, T.-2. BOSMOKHO MEHB-
1ee CORpPameHHe 00beMa OTIHTOT0 LpPeJMETa I0CHe ero 3acTHBAHHM.

2. XuMHYeCKHIH COCTaB JAHTEHHBIX YYryHOB. YEasamusIMH CBoOficTBAMH
obrajaer Tak HasHBaeMHE cepHfi uyryH, kakosofi = ymorpeaserca B IH-
TEHOM Jele 10X Ha3BaHHeM , JHTefiHOro wyryma®. Jlureliane wyryns
kaacendamupyorcs B Ilorrangan m Amepuke Ha 3 HoMepa:

Jurefinsii Ne 1.— Temuocepwiii. VMsxom Temumocepsisi, ¢ CHABHBM Meraz-
IAYeCKHAM 6IECKOM, ¢ KDYNHBIMH KPHCTAIIAMH, HATOMAHANIIAME CBemecpesaH Hbll
CBHHeI.

1#*
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 Mmrefnwd N 2, — Cepuil. Manom cepsifi, Gieck scHbii MeTAXIRYeCKH,
KpHCTAIIH Meibde, 4eM y Nel.
Jurefiam@ N 3. —Csernocepnii. M3xom cBernocepuii, Greck caaOwii,
KpHCTAJIIH He6oapIIHe — B CepefiHe HecKOoIbKO G0abmme H Onecramime.
Pycekse nmrefinme 4yryHH OONKHOBOHHO pasfensiorcs HA 2 COpTa:
Ne 1. Cepuit uyryn remuni g Ne 2. Cephifi 4yrys cperIui.
Jlarefintie Yyrynsl HMEIT yieabHb Bec: Temuocephiii —6,8 H cepui — 7,2.
Jlarelinpie 9yryHE HMEIOT CIeXyONAA XHMHYeCKHH cocras:

¥Yraepona B Buae rpagmura or 2%, po 3,5%

Yraepoaa cessaHHOro HE T A )
Kpemunsa (Si) T I ¢

Mapranua (Mn) £ 000 - LR

Ocraxbnoe — mene3o. Kpome Toro, Kax Gonee WIH MeHee BpEJIHEE NPHMECH,
BeTpeyamTca B HeGoNbmAX EKoxmuecrsax docop (P) or 0 mo 1,5°% m cepa (S)
or 0 go 0,50°0. Mens (Cu) Tome WHOrEA COXEPEHATCH B HEOONBIIHX KONHYECTBAX,
He OKa3HRBalMUX 0¢060 3aMETHOr0 BIHSHAL,

M3 Beex cocraBHEIX 9dacreii gyryna mambolee BajKHOH sBIZeTCH YTAepoj,
EakoBOH#l OJMH, B 3aBHCHMOCTH OT CBOET0 BHJA, NPHJaeT YyryHy NOYTH BCE BaK-
HefimEe kavecTsa u cpofictea. Jlpyrme npEMecH, TIABHEIM 00pasoM, BIHSIOT HA
ofmee KOIHYECTBO yraepoja H HA B3AHMOOTHONIGHHE PasimYHKIX ero BHJoB. CamAm
e 10 cefe OHH CPABHHTEJILHO B MeHbINeil CTeHeHHA BIHAIOT Ha KAYeCTBa JyryHa.
Xumaveckni cocraB roToBofi OTIHBEH, He Tpefywomed kakax-1H00 0COOHIX KAYECTB:
obmee roamyecrso yraepoga (C) or 3 mo 3,5%e; xpemmms (Si) or 2 jo 2,5%0;
maprasna (Mn) oroxmo 1°/o; ¢oeopa (P) me Gomee 1°/0; cepn (S) me 6o-
zee 0,1°/. Ycajgka uyryna MeHsercs B 3aBHCHMOCTH OT COpTa H Roxelmercs OT
/s0 mo */135. B cpennem oma mpuEEMaercd pasmofi 0,01 LIMHE OTIAHTOTO HPEIMETA.

3. Bausiuue obuwero xoauyectsa yraepoaa. UyryH, Kag H BCe CIIABH,
He NpEJCTABIAIONHE XHMHYECKOT0 COCIHHEHHA, ]IS CBOEr0 paciiaBleHHs JOJNKOH
ORITH HECKONBKO Ieperper BHINE TeMIepaTyphl SacTHIBAHHA, TAak Kak HAXOHd-
ImuEecs B HeM B CBOOONHOM COCTOAHHE KeJe30 H Yraepo) HAMHOrO Tyroniapde
YyTyHA H JIS BO3MOKHOCTH €BOEI0 PACHJABJICHHS JONEHE eme o0pasoBaTh CINAB.
OcHoBuiBasch HA 9TOM, MHl B jJasbHefimeym OyjeM IDAKTHYeCKH NDHHEMATH (HO
COBCeM TEODETHYECKH INPABHABHO), 4YTO TeMIeparypa IaBIeHHS YyryHA BRINIE
TEMIEPATYDPH 3aCTHIBAHAA, NHOJpasyMeBas NOX HepBOH Temmepatypy 06pasoBaHES
CILIaBa, HMEWINET0 TAKYH MHOJBHAEHOCT: YACTHI, KOTOpas NO3BOASET eMy Teqb.
C ysemmyermeM o0mero KOJHYECTBA YrAEpoOia:

1) Temmeparypa sacTHBaHEA YyryHa HOHHEAaercd (10 CO-
nepxarng C 4,3%!), npm 9eM KaIH i UPONEHT yraepoxa MOHH-
EaeT pTy TeMmeparTypy npabamsureasno Ha80% 2) Bospacraer

1) C nosbimenuem cofepikanus yraepona buiwe 4,3%/0 TemnepaTypa Hauaia 3acThbl-
BAHHA CHOBA HAUMHAET NOCTENeHHO Bo3pacraTh. Tak Kak B auTedHOM nene OObIKHOBEHHO Mbl
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EHIEOCTH YyryHa B PAaCOIABIGHHOM BHJAE. 3) YBeIHUYHABAGTCH
CH0COOHOCTh K BHIIGACHHI rpa)iTa NDH 3aCTHBAHEH, OPOHCXO-
pamas o1 pasioxenss kapompa Fe.C (uemenmrnra) ma Fe m C. fcmo, gro wem
Gomeme C, tem Goapme ® KapOEga, H TeM Ooxbme H3 Hero Gyjer BHEUIEAATHOS
yriaepoxa NOpH 3aCTHIBAHEH, T.-e. Oymer 00pasoBmiBaThci Goxsmie rpadura.

4. Bausiuue rpacdura. Or cnocoGHOCTH UyryHa BEHleasTs rpadur:

1) YMenpmaercd ycajlka H yBeXHYHBaercs ceofierBo uy-
IyHA PACHMHPATHCHS B MOMEHT 3aCTHBAHHA, cHOcoGCTBymee
IydmeMy 3aNOIHEHHIO GopM. 310 06CTOATEALCTBO 3ABHCHT OT TOKO, 910
rpadaT B 4YHCTOE Eedes0 ((eppHT), HA KOTOPHE pacmajaercs KapOH] (neMeHTEAT),
o0xafias GOILIAM O0HLEMOM, JeM NOCAONHHM, — JOMKHBl yBEIHYHTH 00HEM IyTYHA.

2) VBeIHYABALTCH EHAKOHEABKOCT, IPOHCXONAMAL [0 TPOM IPHIAHAM:
a) 0T TOr0, 4T0 ¢ YBeIHYECHHEM KOIHYECTBA rpaHTA yBEJHYHBAETCA TEMIEPATypa
nxasienss (cM. § 3) ¥ yMeHbImaercs TeMueparypa 3acTHBaHES (cM. § 3), 1.-e.,
KOIja UYTYH pACIIABHTCH, OH Cpa3y e NOIydaeTcd B NOPETPOTOM COCTOSHHN:
0) OT yMeHBIICHHA HHTEpPBANA TEMIEPATyp, BO BpeMd KOTOPHIX OJ[HOBPEMEHHO
CYMIECTBYIOT TBEpALA DPACTBOp H RENKEHA COJAB, OT 49ero rPAQETHCTH® YyTyHSI
y&e OpH CAMOM pACIUIABIEHHH Jerde IeperpepaioTcd BELIIE TeMIEpPATyphl HAYANA
3acTHIBAHHfA, a BCAKHHA meperpeB jexaer MarepHaia Ooxee mHAKAM, H B) rpadm-
THCTHI® YYTYHBI, KaK COJEP:RAIEE MHOTO yriepofa, cama mno cebe B pacmuaas-
JIeHHOM COCTOSHHH EKHKE UYTYHOB MAX0-TPA(HTHCTHIX.

3) IprcyrcrBHe rpaETa pRelXaeT YyryE MSTEAM H ypoob-
HEIM K 06paGoOTEe pe3nOM, HO €CTeCIBEHHO yMEHLWMAET 6r0
OPOYHOCTH H CHOCOGHOCTH CONPOTHBAATHCS XAEHCTBHI XHMH-
9@CKHX pearentoB (KHCIOT, mexodYeld, ropdYEx rasos ® mp.).
Hocaepmee mnpoHexofuT orT GoJX€e TErKOr0 NPOHHKHOBEEHES DEareETOB BEYTDS
qyryHa 4uepe3 IOpH, o0pasyeMele B MeCTax CHAHKE Epmcrazzos rpadmra
€ OCTAJIBLHOH Maccoid 4yryHa.

Buimeckasagsas (2) emoco6HOCTs TpPAaETHCTHIX SFTFHOB IEpPErpeBaThCs
CHILHO o0jerdaer pafory JATEHNIHEA, TAK KAk €T eMy BOSMOXHOCTh NEpelH-
BaTh H NEPEHOCHTh pPAC[IABIEHHbI YyryH Ha Ooibmue paccTofHEA (€3 (0H3HH
€ro 3aCTHIBAHHS H JAKe 3aryCTeHHd.

Tocuexnee 006CTOATENHCTBO, BMECT® €O CHOCOOHOCTEI E DACMHPEHHN) B MO-
MOHT 3aCTHIBAHHS H CHOCOOHOCTHI0 JABATh MEHBIIYI YCAIEY, H CIYRHT NPHIH-
HOW0, TOYeMY [ JHTHA IPEJNNOYATAIT YHOTPeONATh Cepse rpadHTHCTHE IYTYHHL.

Ho me cmegyer yBiexarbcd CIHMEKOM OONpIIHM EoaHdecTBOM rpafura B
IATeiiHOH IMHXTE, TAK K4K, IPH MEIJIEHHOM 3ACTHIBAHHE JHTHA B (hopMax, rpadur
MOXET BHIOIHTHCA B TAKOM KOJHYECTBe, YTO IHThE TEepdeT CBASHOCTH YACTHI, H
JA€TRO pacTHpaeTcs B MOPOMIOK IPH CPABHATENBHO CIAGOM yCHIHH.

HMEEM NIEN0 C uyrynamu, comepxamumu mesee 4,3% C, To aas AnTeHHBIX YYTYHOB MOMHO
rOBOPUTH, Kak ofilec Npasuio, YTO ¢ NOBbieHHEM conepwanus C TeMmnepaTypa 3acTbiBaHHS
BCErfa MOHHIKAETCH.
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5. ipyrue Buabl yraepona. Kak mssecrHo, kpome rpadura, yraepox (C)
B 3ACTHIBIIEM YyryHe HAXONHTCA emie B 4-X BHJAX:

a) Yraepoj, 1oOX0XHi Ha rpadHT, HO He EMew MUl KpECcTA -
IHYOCKOT0 CIOXKEHMHA, HaswBaeMuii yraepoxoM OTEHIa HIH
rpadHETOBHIHEM YTIepoxoM;

) yraepox, XHMHYECKH CBA3aHHEL ¢ mexe3oM B KaplmHj mexesa (EOTOpOMY
npunucsisaerca opmyra Fe;C), mim yraepopx ka

B) yraepoj, 3akI0YeHHHH B ONpENeNeHHOM COYETAHHH xpnc‘ra.u.unn YHCTOr0
xmexesa ((eppura) m RapOupa (nemenTATa) Kak 6,4 K 1, HIH yraepojy NepauTa.
910 coueranne Tepme (epputa B 4,3 pasa;

r) yrxepojx 3agKala HIN 3aKMOYeHHHE B PASNAYHOr0 pOJa TBEPHBIX
PACTBODAX NEDIHT |- EMEHTHT, NEDPIHT -}- NeMeRTAT - (eppuT, mepaut |- Geppar.
Teepnocrs sTEX pacTBopoB GhiBaer B 88 m 1o 239 pas Goabme TBEPIOCTH (PeppHTA.
Hocaexpuii Bux yriepojna cmoco6CTBYeT CONPOTHBAAEMOCTH YYTyHA JIeHCTBHIO XHMH-
YECKHX DeareHToB.

Kaxnoifl W3 ykasaHRBIX BHJOB yIAepOJa OKA3LIBaeT cBoe jeficTeme HA UyryH.

Yraepox or®ETa, Tak Xe, KAk H Tpa(HT, moaydYaeTcd OT PaslOKeHAN
Fe;C, mo mmmm: Bo BmoJHe 3acTeBmeM cnxase. OH, KAR MATKOE BEIIECTBO, MOI00HO
rpagETy BEDAILIEHHOE B MAcCy YyryHa, NPHJAaeT YYyryHYy MATKOCThL H
cuocobrHOCTE K 06paborke. On, moxo6ro rpaguty, He PACTBOPAETCH B KHC-
Z0TaX, a B OTIAYEE OT rpadaTa Jerk0 cropaer OpH HAKAJIHBAHHH, H B PackKa-
JIeHHOM BHJP, IpPH NPONYCKAHHH 4Yepe3 HEro BOXOPOjia, JErK0 IEpexoNAT B yrie-
BOJOPONHL.

VYraepopx sakala mid 3aRINYEHHHN B UyIyHe B BANE TBEPLOr0 pac-
TBOpa — €CTh HMEHHO TOT, KOTOPHIH IpHIAeT TBEPAOCTH CTAlH H 0exoMy YYTyHY.
Tipueyrerene yrrepoja 3akala yBeIRUYABAET TBEPAOCTH H XPyIKOCTH
MEeTadda |, J0 HEKOTOPOro Ipejena B COTePEAHHH, BOSBHImAaeT alcoXioT-
HO® CONPOTHBIEHH® YyryHa paspHBY H pasjfpolIeHHI.

Vraepox kapGmua. lpr pefficrsun Ha uyryH ciaGeix coxsHofi B cepBoi
kaca0T 6e3 gocrTyma BO3jayxa, kapOHX Eexesa ocTaeTcd B BHJE Cepol
Macchl, KOTOpasf NpH B30ANTHIBAHHA KHIKOCTH HMeeT cepe0pHCTHI Oleck; IpH
RHISYeHUE 9TOT 0CAJ0K pasnaraercs ¢ BHJIEJeHHEM YIIeBOJ0POJIOB.

CpoGoxumii kapbmy B 272 pasa Tteep®e (epputa B Xpymok. O oTJacTH
YMEHBINA®T TBEPIOCTh H YBEIHYHBAEGT BA3SKOCTh YYFYHA HE HENOCDeX-
CTBEHHO, A IHIMb NOTOMY, 9T0 ecId On OH He OhuIl CBOGOAHEIM, TO IOYTH Ty &e
TBEPAOCTH Nonyunx OH H CBA3AHHEI € HAM B TBepinifi pacrBop mepisT, o6xa-
JamAk ropasgo MeHbIIeH TBEPIOCTHH.

Kap6ex cunocofGecTByeT cONMPOTHBIAAEMOCTH Yyrysa pei-
CTBHI0 XHMHYECKHX DPEATEHTOB.

6. Ycaosus oGpa3osanusi pa3avyHbiX BHAOB C H yCa0BHS nepexona
OAHOro BHAa B Apyroi. Ecim Gyzem MeJIeEHO OXJaJIaTh pacniasieHHBIH
9yryH, B K0oTOpoM Bech ( HAXOAMTCH B CBA3AHHOM COCTOAHHH, TO B MOMOHT 3a-
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erbiBanHs Bhjexnres rpadur 1o peaknud FesC=—Fe, 4 C. lIpu narsueiimen,
BO3MOKHO 601ee MeJIeHHOM OXIAMICHHA (HOCRONLEO JECATKOB YacOB) 3ACTHIBIIETO
uyryHa, npE remneparype, Gmmskodi x 850° II, ms mapfuma (mememraTa) mo pe-
arnun Fe;C —=Fe; -+ C Bojeadercd yraepox OTEEra, 9r0 IPOHCXONHT OpH-
GamsaTexsno o remueparypst 700° II. Ilpm panphefimes METNEHHOM OXJIAMICHHE
B mpejexax Temmeparypsl 708 — 660 BHpergoTCA 0TICILHO aaplm (eppar
u RapOEg (meMenTHT).

Ecxn pacnaapiemmslif 9yryH OBICTPO OXJIajHTbh, TO MOKET o:nﬁ_:,.u, q10
nepiaT, (EPPAT H IEMEHTHT OCTAHYTCS B TBEDJIOM PACTBODE IpyT © XPYre, 1.-6.
C sakana me ycmeer mepeiitH HE B kakoif jxpyro# Bax C, m Mu noxyems Geumsui
YyryE 3aKaiaeHHH i — XpyugHii H 0YeHb TBepAHIH, COBCEM HE IOXTADIMEICH
06pafoTEe pesIoM.

Ecam sarem Gynem sror BsakaleHHEH YyryH DPOXOJKHTEIbHOE BpeMs (m-
CKOJBEO JECATEOB 4aCOB) HATPEBATH JI0 TeMIEpPaTypsl Beicmeil 850° H 09eHL MeL1eEm0
OXIAEIATh, TO ONATh OymeM MHOIydYaTh MOCTENEHHO H TOCHE0OBATENLHO Bee
ocrareEme BEAE C, kpoMe rpadHTa, OPE YeM UYIyH, BCAEXCTBHE 06paso-
Bagag C ormmra W ymensmemHs C 3akaja, MOEET CTaTh CTONbL MATRHM, WUIO €ro
y&e MoxHO Oyger ofpabarHiBaTh Pe3mOM.

Jlng moxywemns rpagETa SaKaJeHHHH YYryH HeoOXOJHMO DACIIABHTH H
MeHJIeHHO OXJIAJHTh, XOTS IPH HEJOCTATOYHOM Koxmuecrse ofmero C m Si momer
OKas3arbcd, 910 rpa(ur B Be BHaeanred. Tak OuBaer ¢ HacTosmEM GeXbIM YyTYHOM.

Jlns mepesoxa C, comepxameroca B rapbuge, B C 3axaza — HeoOX0IAMO Ha-
rperb 4yryH Ha 40° BEINe HaEBHICHIOH TEMIePATYPH paslomeHHd TBEPIOI0 PACIBOPA,
1.-8. 10 T48°, m 3ateM OHICTPO OXIAJHTE.

BooGmie, ecis Mm He XexaeM HMeTh Kagoro-imGo =3 sEgoB C, 10 HyRHO
TOJABKO IPOH3BECTH OLICTPOE OXJAEICHHE UYIYHA B NpefeIax TeMmeparyp o6pasoBannd
HexexarenpHoro Bga C @ TOrja BMECTO Hero Mul (yies =EMeTh B COOTBETCTBYIO-
meM TBepuroM pacrsope C saxana.

7. Bauauue xpemuus (Si) u amomunus (Al). KEpewsnil, kag xuMAdecEni
agaxor C, pearmpyer mopoGHO mociexmemy. B jammoM caysae oH fgeficTByer
noxofuo C rap6mpga, cTaHOBAChH HA €r0 MEecTO H 3aCTABILL

ocBoboxEpmulca C BHXeANTHCA H3 PACTBOPA B BHJe rpahural)

Kpesuufi noBsIIAET TEMUEpATYPY SACTHBAHHSA YyTyHA, cOIEEAL € ¢ TeMueparypol
HaYalia IJABJIEHHA.

Cam mo cebe Si, samenss cofow C rapbupa, geficrsyer Ha YyIYH HOXOOHO

9TOMY C 1.-6. Si caM mo cebe YBEIHUHBAET XPYNKOCTS, TBEPIOCTH H yCALKY ?)
- e B o

—

1) Ho caiii Bodssion ‘soiasectao Si Mom'ﬁo sech C Gyner
HM 3aMellleH H B KHAKOM YyryHe ywxe Goiblie He ocTanercs yraepoaa. B takom cayudae, npn
3aCTHIBAHMH, BCJAEACTBHE OTCYTCTBHMS YT/A€pOJa, BhIICIeHHE rpadmTa CASTAeTCH HEBOSMOMKHBIM
M 4yryH Gyner GenbiM- KpeMHMCTBIM. TakuM obpasom Si yseamumBaer KOAMYECTBO rpadura
N0 TeX Mop, moka He mpes3oiilleH HEKOTOPHA mpejgen B conepwarui Si.

3) B obuem ot Si ycaaka B CepoM 4YyryHe CHALHO YMEHBIIAETCH, TAK KAK 3HAYEHHE
BbIIEIERHOIO TrpaguTa BO MHOrO pa3 CHALHEE BAMSHHA HA ycaaky camoro Si.

) omichs
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Ho eci: mpuEATh BO BHAMAHHe BIHSHHe Si Ha BHe-
IsewocTs rpadEra, cmoco6CTBYIOMEro JywmeMy 3amoxHeHHI (opM, TO ORameTed,
10 ¢ xpyrodl eropoEsl Si X0 HEEKOTOpOro mpegesa B CONEGPEAHHE
FAyImaer YECTO IHTefEMe kKavyecTBa UYyryHa.

Koamweerso Si He joaxHO mpeBnmarh 3°/o —Mpejiena, 3a ROTOPHIM HOXY-
SaeTcs CIBMIEOM OOHIBHOE BHIIENeHHE rpaduTa, YXyAMAKMEro B TAKOM KOXHYe-
CTBé MeXaHHYOCKHe KadecTsa dyryHa (cm. crp. 5).

Boobure ysennyenHe Si yMeHBmIAeT B UYryHe KOJUYECTBO DPACTBOPEHHOTO B
sex O (Si cramopuTca Ha €ro MecTo) B TO BpeMd, KOTJa WYyryH HAXONHTCH eme
B PaCIIABIEHHOM COCTOAHHH. Bexegersme sToro, MpH mepexofe KoxmuecTsa Si sa
HeROTOPHIH mpejen (000 5°/o), HAYHHAET YMEHHLINATHCH H KOIHYECTBO BHIJEIAI0-
merocd OpH OXAAEIeHHH rpadura W, B ROHIE KOHIOB, Si Momer saMeHHTH cOGOX0
B pacmiapiemnoM uyryne Beck C ® mociepmHii He CMOMeT BEIIENHTHCS B BHIE
rpadaTa UpH 3aCTHIBAHHE UYTyHA, Kak B HeM He cogepmammbcs.

B xopomux narefimnix yyrysax koamdectBo Sikoxe6rercs or 1,5%0 mo 3o,

Axomauufi (Al) ups cogepmanud He cBeIIIe 10/o, TOXOOHO Si, HO
BTropasno Goxpme#i cremeHH') NPOH3BONHT BHJIEIEHEHE Tpa-
dhuTa, ABAAACH B TO Ee BpeMd mpAMechl OesBpegHOi, mame
ckopee noxesnod. Or Al yseamynpaercd CONPOTHBACHHE H3-.
A0MY H_yAapaM H_ inenbmaercs yJCajgEa, OTIHBEA MOAydYaer
PABHOMEDHYI CEPOCTH KAK B TOHKHX, TAK H B TO.IIGTHX q,g!;tax

e

Ho conepmanne Al cphime 190 CHOBA yMEHEBIIAeT KOAMYECTBO TpadETa.

8. Bausinne mapranua (Mn) u xpoma (Cr). Mapramen, B UpOTHBOTIO-
nomuocts Si, yseanunsaer ofmee xoxadectso C H CTpeMHATCS yAEPHKATH €10 B PACTBO-

PEHHOM BHJIE, T.-€. orﬁe.unna.e'r qyryn—ywji.QﬂIBo
rpadura.

TTBThHree B npefeaax or 0,290 o 0,75°/0 OH ORa3HBAETCH IOJE3HBIM, 6CIH
9yryH J01:KeH o6xagaTh NOCTATOYHOH TBEpPNOCTHI0 H, B OCOOGHHOCTH, €CIH OH
MOXEEH TPHHAMATH 3AKAN.

IIpamecs Mn B axmrbe Goxnsme 1%°0 (BememereHe 0TGeNHBAHHA)
YyMEHbLIIA®T KPENOCTh YYyryHA, YBOAHYHBAET yCAJAKY H NOTOMY
Bpenua.

- B npuvergeMuIx 1ag pacmiapreHEs gyryHa nevax Mn okmcaserca pambme Si
H moromy nmpefgoxpanger Sim C or okHcIeHHS. B 8roM OTHOMEHEH OH
ABNAETCA MOIe3Holl mpEMeckid B mpejexax or 1°/o mo 1,5°0; B 0cOOEHHOCTH B TeX
IHTeHABIX 9YIyHAX, KOTOPHIM NpENCTOHT MHOTOKDATHAS MepEeIIaBEa.

Mn maxmo coejqusseres ¢ Cepoil (S) B CepHHCTHII MapraHen, HEPAcTBO-
PEMLI B DACHAABIGHHOM YYTYHE, BCIILBAKIIEA HA €ro NMOBEPXHOCTH H PACTBO-

1) Mpog. Apronbn cuuraer, uro aeictsue Al B 20 pas cuasuee Si. (Engineering, July

1891, crp. 48). [lo Kua66e (bu6a. INpom. 3nan. 1. VI, u. 6, ctp. 4) neficreue Al B 13/3 pasa
CHabHEE Si.
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papoimugiicd B ILIaKe, & NOTOMy OH BechMa HOJIe3eH, Eak OYHI AN WA .
YyIyH OT CepH.

Mn coBepmenno He ob6ragaeT MATEHETHHMH CcBOoficTBaMHE H
IOTOMY ODHCYTCTBHE €r0 HeJXONyCTHMO, KOIla YyTyH HIET Ha HPHTOTORICHHE Ya-
crell jEEAMO - MAUIHH, MOJJEEANAX HAMATHHYHBAHHI.

Xpom.(Cr) mefictByer Ha mpovYHOCTH 9Yyry=a ® Ha conep-'._/
KagHe B HeM yraepojga nojgo06H0 Mn, Ho B G0asmefi ecremenm.

9. Bansuue docpopa (P). Pocdop peifictyer cxoxzo ¢ Epen-
HHeM, cnoco0CTBYS BHJIeIeHHW rpadgura.

Or gocfopa momEHEaercds TEMNOPATYPAa NIABIEHHH, )'IOIIV
YHBaeTCA KHAKONIABKOCTH, OTYET0 MOIYYAWTCA BECHMA OTUCTIEEHE
OTIHBEH; BT0 0OCTOSTENLCTBO JeIaeT UYTYHEL, COXepIEAIIEE (octop, BecbMa mpm-
MEHHMBIMH JIf XyJI0KECTBEHHOr0 IHThd, OT KOTOporo He Tpebyerca Gombmod
TPOYHOCTH.

®ochop neficreyer BechMa BPOJAHO HA NPOYHOCTH YYIyHA, [
0coGeHHO HA CONPOTHBIGHHEe yJIapaM H COTPECEHHAM, o"rqerov
npd OGHMEHOBEHHOM JHThe NDHCYTCTBHE €ro MOEET OHTH
AONYCTHMO He cBHmeEe 1°, a QIg YYIryHOB, NOABEepraeMux 60ab-
MHEM JCHIHSM, UPHCYTCTBHE P JXOAXHO OHTHL MEHEMAILHBM.

B Gemmix uyrysax BiasEEe P oco0emHO BpejHo, BoT modYeMy Hemexa-
TEIbHO cOoBMEcTHOe npHcyTerBHe P m Mn.

10. Bausiune cepni (S). Cepa mpexcraBiger coGom B BHCHIEH CTENEHH
BPEIHY® DNpHMEch: OHA, ¢ oxHOH cropomel, jgefcrByer mak Mn, cuocof-
cTByd 00pa30BaHW® yraepoja 3akala, a ¢ Xpyroli CTOPOHH, 6 fi-
creyer o6parHo Mn, ymesmpmas obmee kKoamsecrso (C, xoropui
B MPHCYTCTBHA S BCIUIBIBAET HA TOBEPXHOCTh DACIIABIEES0r0 UyIyHA B BHJE
CAZH.

B npacyrcTBHH E> 4yrys moiydaercd raepme, faer 60ab

m;m JyCanky, LyeTeiliaBue, MI0X0. 3ANOIHSEET GOPMY H Haer

VIPH OTAWBEH NYy3HDPH H PaKOBHHEL

MpaeyrereEe Si, Kagk cHocoGCTBYIOMEe BHENCHAD Tpad@Ta, OTIACTH mapa-
amzyer jeficTeEe S.

Jlareitnsie uyrysst ¢ copepmanmen 0,1°%0 S cumtammes eme NPHAIEYHBIMA.

KoxmgecTB0O S MOKeT B NHTHe YBENHYATHCS OT WOTAOIIGHHS €€ H3
TOILIHBA.

Jlag oummensus yyryna or S Cammrep mnpersomems ocolbii cocras, Ko-
Topulil B Koamyectse 2,5°/o Opocaercs B KOBII Iepej EANOIHEHHEM €r0 UyTyHOM.
Cocrae cocronr u3 44 -x daereii (mo Becy) msBecrEsga, 22 -x waereil ofommeH-
HOH m3BecTH H 1m0 17 4acrell BHICYMEHHHIX XJIODHCTOT0 EaJblEd H IJIABHKOBOIO
muara. Koxugecro S upe asrom mommmaerca ¢ 0,23° xo 0,025°0. Brusnme
Mn ma wyrymws, copgepxammue S, — eM. maparpad 8.






























































































































































































































































































































































































































































































































































































































