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Ilenb pabomet: OCBOUTH METOANKY HAyYHO — 00OCHOBAaHHOTO BEIOOpA CTAIH H
peKUMa ee TEPMUUICCKON 00paOOTKH IS TIOJIyICHHUS TPEOYEMBIX MEXaHUICCKUX
CBOUCTB JETAJIH.

1. OcHoBHBIE MOJIOKEHUS

OT mpaBWIBHOTO BHIOOpa MapoOK CTajeil M PEeKUMOB UX TEPMHUUYECKOU
00pabOTKH 3aBUCUT PaOOTOCIIOCOOHOCTD JieTajeii MaIlliH U IPHUOOPOB.

PanronanbHbli BRIOOP KOHCTPYKIIMOHHOM CTajM, MPEACTaBIsieT COOOM
CIIOKHYIO 3aJady, TPeOYIOLIyI0 IIyOOKMX 3HAHUN MaTepUaIOBEINEHUS, TEXHO-
JIOTUM METAJJIOB, COINPOTUBIICHUS MAaTEpUANIOB, JeTajed MalluH, OCHOB
SKOHOMHUKH U psifia APYTUX NpeIMETOB.

WNHxeHep — KOHCTPYKTOp, MPOAHAIU3UPOBAB YCIOBHUS padOThI JeTalu U
BBITIOJTHUB pacueT Ha MPOYHOCTh, MPEIBSABISIET OMpE/C/ICHHbIE TPEOOBAHUS K
MEXaHUYECKMM CBOMCTBAM CTaju MPU YCTAHOBJIEHHBIX pa3Mepax AeTtanu . Ta-
KHE MEXaHUYECKHE CBOMCTBA OOBIYHO MOTYT OBITH MOJIyYEHBI B HECKOIBKHX
MapKax CTajield pa3MyHON TepMUdeckoi oOpaboTkoil. Bo3HHKaeT MHKeHepHas
3aJ1a4a BIOOpa ONTUMAJILHOTO TEXHUKO-I)KOHOMHYECKOIO BApUAHTA.

JIJisi M3rOTOBJIEHUS MAaJIOHATPYKEHHBIX JeTajiel MaliuH W NpuOOpOB
(BaJiOB, Ocel, 3y04aThIX KOJIEC) MOKHO MCIOJIb30BaTh HanOoJiee JCIIeBhIe yriie-
ponucteie ctanu oObikHOBeHHOTO KadyecTBa (I'OCT 380-88) B cocTrosiHuu moc-
TaBKU. OJIHAKO 3TH CTaJu UMEIOT CPAaBHUTEIBHO HU3KYIO MPOYHOCTh. TaK, cTaib
Cr15cp mmeer 6, = 500 — 640 MIla, oo, = 240 — 280 MIla. 3HauMTENIBHO
OOJIbIIIYI0O ~ KOHCTPYKIIMOHHYK)  MPOYHOCTH  MOXHO  MOJYyYUTh B
kayecTBeHHBIX yriaepoaucTsix craisx (I'OCT 1050-74) nocie ynpouHstouiei
TepMUYECKOl 00paboTKH - 00BEMHOM 3aKkaliku ¢ oTHyckoM. Ilocne ymyumenus
crama 40, 45, 50 umeror o, = 600 — 800 Mlla, oo, = 400 — 600 MIla npwm
BBICOKOW YApHOU BA3KOCTH.

Ho yriepoaucteie cTamu UMEIOT HU3KYHO MPOKAIMBAEMOCTh. Jleranu u3
TaKUX CTajJedl Npu 3aKajke B BOJE JAIOT CKBO3HYIO MOJYMapTEHCUTHYIO
MIPOKAIMBAEMOCTh B IMAMETpax (WX TOJIIMHAX) He OoJiee 20 MM.

JlerupoBaHHbIE CTa O0JAAIOT JYUIIeH MPOKAIUBAEMOCTBIO JaXKe MPHU
3akanke B Macie. [loatomy /s Oornee KpyMHBIX JeTaliel, KOTOpble TpedyeTcs
MIPOKAJIUTh HACKBO3b, HY)XHO BBIOMpPATh JIETUPOBAHHYIO KOHCTPYKIIMOHHYIO
cranb (OCT 4543-71).

JIJis paBUIJIBHOTO, HAYYHO 0OOCHOBAHHOT'O BHIOOpA CTaIM KOHCTPYKTOP U
TEXHOJIOT JOJKHBI 3HaTh M YUYUTHIBATh PACIpENeNIiCHUE MO CEUEHUIO JeTalu
MEXaHUYECKHX CBOMCTB M CTPYKTYphl, oOOpa3yromieiics B pe3yibTare
TepMuYecKkor o0paboTku. O CTPYKType B JIFOOOW TOYKE MOMEPEYHOTO CEUCHUS
JeTald Tocyie 0ObEMHOM 3aKajKyh C JOCTATOYHOM ISl MPAKTUKH TOYHOCTHIO



MOXXHO CYAHUTH IO 3HAYEHUsSM TBepaocTH. CieqoBaTenbHo, 3a1a4a CBOJAUTCS K
YCTaHOBJICHUIO paCHpeiesieHUs] TBEPJAOCTU MO CEUCHHIO AETalH, YTO MOXKHO
OCYIIECTBHUTH TIO JIAaHHBIM TOPIIOBOW 3aKajKH, T.€ C MOMOIIBIO0 TIOJIOC TPOKAJIH-
BaeMOCTH.

Hmerorcst 1Ba MeToja BbIOOpa CTadM C YyYETOM MNPOKAIMBAEMOCTH: IO
KPUTHUYECKOMY IHUAMETPYy U IO €€ CIOCOOHOCTH TOIydaTh 3aJaHHYIO TBEPIOCTh
Ha ONpE/EICHHON IyOnHe. B ocHOBE mepBOro Merona, B OTIMYUE OT BTOPOTO,
JICKUAT YHUBEPCAIBHBIM CTPYKTYPHBIM KPUTEpUW - TOJyYEHHE IOTyMapTeH-
CUTHOW WJIM MApTEHCUTHOM CTPYKTYphl B CEPALICBUHE M3/AENUSA. DTOT METOJ
UCTIONB3yeTCs B TaHHOM paboTte. [lomymMapTeHCUTHASI CTPYKTYpa MPU PA3INIHOM
COJIEp’)KaHUU YTIIEpoJa MUMEET PA3IMUHYI0 TBEPIOCTh (Tabu.l), T.e. pa3iuuHbIe
MIPOYHOCTHBIE XapaKTEPUCTUKH. TO K€ OTHOCUTCS M K MAPTEHCUTHOMN CTPYKTYpe
(Tadm. 2).

* Tabnmuua 1

Teepoocms cmanu, umerowen 8 cmpykmype
nocne zaxanku 50% mapmencuma u 50% mpoocmuma

(I'OCT 5667-69)
Conepxanue Teeppocts HRC nonymapreHCHTHON 30HBI
yriepoga, % YIIEPOJINCTOH CTalIH JIETHPOBAHHOH CTanM
0,08-0,17 - 235
0,18-022 25 130 !
0,23-0,27 30 < 35
0,28-0,32 35 40 3
0,33-0,42 40 45
0,43-0,52 145 50
0,53-0,62 50 : 55 N
Tabnuna 2
Teepdocms cmanu ¢ MQPMEHCUMHOT CIMPYKMYPOU
Coaepxanue 0,2 0,3 0,4 NO,S “
yrnepoaa, %
HRC 40-45 45-50 50-55 60

OnTuManibHOE COYETaHWEe MPOYHOCTH M BA3KOCTU CTAJIM MOCJE OTIycKa
o0ecreynBaeTCs MpU YCIOBUH, KOT/Ia B CTPYKType Tociie 3akanku He meHee 90%
MapTEHCUTA, a TBEPJOCTh HE HUKE MHUHHMAJIBLHO JIOMYCTUMBIX 3HAYCHHUH (pHC.
1). Hampumep, asis uzaenuii ¢ TBEpOCThIO mocie 3akanku u ormycka HRC 30 —
35 HeobxoamMo, 4TOOBI TBEPAOCTH Mocie 3aKanku Obuta He HIke HRC 45. Tlpu
Hanuuuu B cTpykrype 50% wmapreHcuta U 50% TpooCTHTa 3aKalKH MpeAel



BBIHOCIIMBOCTU CHW)KaeTcsi mpuMepHo Ha 20% © 3HAYMTENLHO CHIDKACTCS
yIapHas BS3KOCTb, OCOOCHHO TIpM IOHMKEHHBIX Temreparypax. Ho ¢
YBEIUYECHHEM COICP/KaHUs MAPTEHCUTA B CTPYKTYPE CEPAIICBHHBI YMEHBIIIACTCSI
KPUTUYECKUN JMaMeTp MNPOKAIMBAEMOCTH cTajied. [IpuOmu3uTeNbHO MOXKHO
NPUHATH, YTO KPUTHUYCCKUN JMaMETp MPOKaIMBaeMOCTH Ha 95% mapTeHcuTa
cocraBisieT 3/4 ot monymaptencutHoi [1,3], T.e. Dgs=3/4Ds.
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Puc. 1. 3aBucCUMOCTh MEXTy ONTUMAIBHON TBEPOCTHIO TTOCIIE 3aKAJIKHU U TBEPIAOCTHIO
H0CIie OKOHYATENbHOM TepMo0OpadoTku [3].

2. ITopsAOK BHINOJIHEHUSI PA0OTHI

[TocnenoBaTeNbHOCTh BBIMIOJIHEHUS pa0OTHI MPEACTaBI€HA B BUJAE aJro-
putMa (puc. 2). lnamerp neranu npuHUMAEM 32 KPUTUYECKHUM THaMeTp 3aKaJlKu
Dso. Ilo nomorpamme M.E. bnantepa (puc.3) nmnas 3TOro KpUTHYECKOTO
JMaMeTpa, BBICTABJIEHHOTO Ha IIKaJie ¢ MPUOIMKEHHBIM OTHOLLIEHUEM Pa3MepPOB
neramu L/D HaxoguM paccTOsSHHE OT TOpLA JIO IMOJYMApTCHCUTHON 30HBI
CTaHIapTHOTO 00pasma. OXIaKaaroneil cpeo mpu 00bEMHON 3aKajKe JIeTH-
POBAHHBIX CTaJeH CIy>XKUT MHHEpajdbHOe Macio. [lo rpaduky (puc.l) Haxomaum
ONTUMAJIbHYIO TBEPJOCTh B cepAreBuHe aeranu nocie 3akanku HRC > 40 B
3aBUCUMOCTH OT TBEpPAOCTH IIOCJIE€ OTIyCKa M ONpeNeisieM HauMeEHbLIee
COJlep)KaHKMe yriepoja B craid mno Tabmuue 1. Jlamee mno KpuBBIM
MPOKAIMBAEMOCTH CTajlel ¢ HalJIEHHBIM WM OOJBIINM COJAEpPKAHUEM yTIepoaa
JIeJTaéM TIOMCK TNOAXOASIIEM MapKd CTald II0 KOOpAWHATaM: TBEPIOCThb
MOJIYMAapTEHCUTHOW 30HBI - PACCTOSHUE OT TOpLA O MOJYMapTEHCUTHOM 30HBI.
HaiinenHass Touka AOJDKHA HAaxXOAWTBCA B IMOJE TOJIOCHI MPOKAIUBAEMOCTH,
KenaTeslbHO ONMKe K HHKHEH ee rpaHule. M3 BIOpaHHBIX MapoK CTalu IO
PKOHOMHUYECKUM  COOOpaKEHHMsSIM  OTHAaeM  MPEANOYTeHHWE  HauMeHee



JISTUPOBAHHOW CTaJiM, C MEHBIIIUM COJIEp)KaHUEM yriepoja. Huke npuBeneHbl
MOSICHEHHUSI K  TMOJB30BAHMIO  TOJIOCAaMU  NIpokanuBaeMocTu.  Kpupas
POKAJIMBAEMOCTH CTPOUTCS JUJIsl OAHOTO oOpasiua ctanu. HykxHas Touka MOXKeT
HE I[IONacTh Ha KPUBYK MpOKaTMBaeMOCTH. EciM OHa oOkaxeTcs Ipasee,
TBEPAOCTh Ha TAKOM PACCTOSIHUM OYJIET HIDKE TpeOyeMOr W CTaJlb HE TOJIHA JIJIS
Hamieit geranu. Ecnu jxke 3Ta TouKa OKaXKeTcs JieBee KPUBOM MPOKATMBAEMOCTH |,
TBEPJOCTh OYJET BbIIIE MOJIYyMAapTCHCUTHOW, 3HAYUT U MApPTEHCUTA B IEHTpE
cedueHus aetanu oynet Oosbiie 50%. Takas cranb MOAXOAUT AJIE U3TOTOBICHHUS
neranu. [lomoca mnpokamuBaeMOCTH  oOpa3yeTcsi M3 MHOTHX — KPHMBBIX
MPOKAIMBAEMOCTH JJIsi CEPUM TUIABOK OJHOM Mapku ctaiu (Hampumep, ais 100
IJ1aBOK). PaccTostHue A0 MOaymMapTEHCUTHOM 30HBI HAXOJIWUTCS B MpENeNiax OT
HwkHeW kpuBoi (Imin) mo BepxHe#t kpuBoit (IMax) mosocel mpokaaIuBacMOCTH
(M0 TOpPU30OHTaIM) HA YPOBHE MOJyMapTEeHCUTHOM TBepaoctu. Ecmu
WHTEpECYIONIass HAC TOYKAa HaXOAWTCS TpaBee IMax, To cranb 1r000# IIaBKH
OyJleT UMETh TBEPAOCTh MEHBIIIE MTOJTYMAPTEHCUTHOW U HE TOAUTCS IS JeTaju.
Ecnmu sta Touka Haxomutcs jesee Wi, To yro0ast TuiaBKa ITOM CTald HMEET
TBEPJIOCThH BBIIIE TOJTyMaPTEHCUTHOM.

Takast crtajib MOAXOAUT JiA M3rOTOBJIEHUs jaetanu. Ecioum ke Touka
HAXOJUTCS B IMOJIC MPOKAIMBAEMOCTH MKy Imax u Imin, To yacTh mosockl OT
9TON ToukH 70 IMiN MMeeT TBEpJOCTh MEHbBIIIE MOJIyMapTEeHCUTHON. B Takom
CJIy4yae He BCE IUIABKU JAHHOW MApKH CTaJU TOASTCS JJISl U3TOTOBJICHUS JIETAIIN.
Ha mpakTuke HYXHO MpPOBEpATh (PAKTUUYECKYIO0 MPOKATUBAEMOCTb MMEIOIIUXCS
CTaJICH.

Ecnu nipu 3akanke B macie B CEpAUEBUHE ACTANIM HE JOCTUTAETCS TMOJY-
MapTEHCUTHAsI CTPYKTypa HU B OJIHOM W3 MMEIOLIUXCS CTajel, HY>KHO IpOBe-
pUTh TaKyl BO3MOXHOCTb NMpPHU 3aKaJIke B BOJE, KOTOopas oOecrneyrnBaeT
OOJIBIIYIO MPOKATMBAEMOCTh, TaK KAaK ObICTpEE OXJIAXAAET JETalb, YEM MAacIo.
Jetanu npoctoit (OpMBbI U3 JETUPOBAHHBIX CTAJIEd MOXKHO 3aKajuBaTh B BOJIE,
HE oracasch 00pa30BaHMs 3aKaJOUYHBIX TPEILMH.

B nerupoBaHHbIX cTansax ¢ comepkaHueM yriepoga menee 0,3% moiy-
MapTeHCUTHasi cTpykTypa ummeer TBepiaocth HRC < 40. Jlnsg Takux craneit
ompenensercs [, ¢ MapTeHcuTHO# cTpykTypoii (Dy).

Kputnueckuit nuametp 3akaiku DM ompenensieTcs Mo HOMOTpaMme
brnan-topa, uMeromEeld BBEPXYy COOTBETCTBYIOUIYIO IIKaly (MapTEHCHUT).
Hanpumep, npu L/D = 4 u gmamerpe gertamm D = 15 mMM Haxommm st
o0BeMHOHM 3aKkaJiku B Boje Ha mkaie "mapteHcut" genenne 10 mm. OTO
O3HayaeT, 4YTo IS JeTald TOIXOIUT CTalb (C BBIOPAHHBIM COJEPKAHUEM
yriaepona), y KOTOpOM Ha KpUBOM MPOKAJIMBAEMOCTH PACCTOSHUE 10
MOJIyMapTEHCUTHOM cTPYKTYyphl cocTaBiusieT 10 mM. Toraa nocine 3akanku B BOAE
JIeTallb B Cep/IlIeBUHE OyI€T UMETh MAPTEHCUTHYIO CTPYKTYPY.
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Ecmm ns 3amanHOrO nquamMerpa JeTainv HEeT NOAXOMAIIEH CTAIN I TOJIy-
YEHUs B CEPJALIEBUHE MApTEHCUTHOW CTPYKTYpbI, MOXXHO IIPOBEPUTH BO3MOXK-

HOCTbH TIOJTyUEHUSI CTPYKTYPHI ¢ 95% MapTeHCHUTa, TIOJIB3YSACh COOTHOIIICHUSIMH:
D= D95= 3/4D5o; D50 = 1,3D

—+—Dm |
—8—D95'

Puc. 4. I'paduk nus onpenenenus npokanuBaeMoctd Dos 1 D 1o qaHHbIM Jist
HOJYyMapTeHCUTHOM MpoKanuBaeMocty [1].

D - nuamerp aetanu, B KOTOPOMl HYKHO mNoJIyuuTh 95% wmapreHcura
BcepaleBuHe, a Dsp — cooTBeTCTBYIOMINI pa3Mep, OTMEPSEMbIH Ha IIIKajie HOMO-
rpaMMBbl ISl HAXOXKJICHUS PACCTOSIHUS 10 MOJyMapTEeHCUTHOU 30HBI. boiee Tou-
HBIE PE3yJIbTaThl MOKHO MOJIYYHUTh, MOJIB3YSICh Ipadukom it onpeneneHus Dos
u Dy (puc. 4).

[To BepTHKaNbHONW OCH OTKJIAJbIBAEM 3HAYCHUE AUAMETpa JIeTallv, B
CEP/ILIEBUHE KOTOPOU IMOCJIE 3aKaJIKW B Macjie WM B BOJE XOTUM MOJIYyYHUTh Map-
teHcut (Dy) Wi 95% maptencuta (Dgs). Toraa Ha ropU30HTANIBHOM OCH HaXo-
JIMM COOTBETCTBYIOIIME 3HaUeHus1 DS0, 11 KOTOPBIX 10 HOMOrpamMme bianTtepa
HaxOJUM pPaCCTOSIHUE JI0 MOJyMAapTEHCUTHOW 30HBI 1O mKane 50% mapreHcnuTa
+ 50% TpooctuTa. BeiOpaHHas 1o mojiocaM MPOKaIUBAEMOCTH CTallb sl Dsg
JIaCT MapTEHCUT Uin 95% MapTeHCUTA B CEPILICBUHE AETAIN, HO YK€ JIJISI MCHb-
mux auameTpoB Dy MITH Dogs.

JIst moTyyeHus 3aJaHHOM MPOYHOCTH CTAJIM Ha3HA4YaeM PEXUM TEPMU-
yecKo 00pabOTKM JeTaiu: TeMIepaTypy 3aKalkKu, MPOJOJDKHUTEILHOCTD
HarpeBa JEeTalM, 3aKaJOYHYIO0 Cpely, TEMIEpaTypy OTIyCKa, IMPOJOJKUTEIb-
HOCTh Harpesa Mpu OTIYyCKe, OXJIaKIarollyto, cpexy. Huskoyriepoaucteie (11e-
MEHTYEMBIE) CTAJIM MOCJE 3aKAJIKU MOABEPraloT HU3KOMY OTITYCKY, T.K. yIapHas
BSI3KOCTh U IUIACTUYHOCTH y HUX JIOCTATOYHO BbICOKHE. ITpomomKUTEIbHOCTD
BBIJIEP’KKH JIETAIM B NI€YU 3aBUCUT OT JAMAMETpa (TOIIIMHBI) IeTalN U YCIOBUN
Harpesa.

OO1iee Bpemsl HAarpeBa JETaM: Tog, = Ty + Ty,

T€ Ty - TPOJIOJKUTENBHOCTh HArpeBa J0 3aJJaHHON TEMIIEPATY b,
Ty~ BBIJIEPKKA MIPU ATOM TEMIEpaType.



[Ipaktnyeckn 1, = | MUH [y yrAEpOAMCTBIX WU 2 MHUH s
JETUPOBAHHBIX cTaiel. [lo3ToOMy mpu HarpeBe KpPYHHBIX J€Tajel 3TOU
BEJIMYMHON MOXHO IIpeHeOpedb (Koraa Ty » Tg).

ITpu marpee g0 800 — 900 °C Bpems HarpeBa MOXKHO HPHOJIMIKCHHO
oIcunTaTh 1o hopmye [1]:

‘EH=0,1 DK1K2K3 ,

rae D - MuHuManbHBIN pa3Mep MaKCUMaJIbHOTO CEUCHHUS JI€Talu;

K1 — koaddunmenT cpenst (115 ra3a 2, pacriaBieHHBIX coiel 1, s pac-
miaBiaeHHoro metaia 0,5);

K3 — xoadduruent dopmel (1 mapa 1, nuauHapa 2, napauiesenuneaa
2,5, acTuHel 4);

K3 — ko3¢ duninenT paBHOMEPHOCTH HarpeBa (BCECTOPOHHUI Harpes 1,
OJIHOCTOPOHHUU HarpeB 4).

Pacuer BpemMeHU MO MPUBEICHHOMY CIIOCOOY JEUCTBUTENICH, €CJIM Harpe-
BafOIUi arperat (Te4b, BaHHA) JTOCTATOYHO MOIIHBIA W BHECCHHBIC B HETO
XOJIOJHBIC JETAId 3aMETHBIM 00pa3oM HE CHIDKAIOT TEMIIepaTypbl pabouero
npocTpancTBa. MlHaue Bpems HarpeBa MOKET YBEIMYUTHCA B 2 — 3 pasa.

HarpeB moa OTHycK MpOTEKaeT 3HAYMTEIHLHO MEIJICHHEE, TaK KaK MpHU
HU3KUX TEMIIEpaTypax HarpeB OCYIIECTBIISETCS IIaBHBIM 00pa3oM KOHBEKIIUEH,
a He JIy4eucrycKkaHueM. MOXHO TPHUHSATH MPOJIOJDKUTEIHBHOCT HarpeBa U BbI-
JIEPKKU Tipu oTIycke Ha 30 MUHYT OoJibllle, YeM MPU 3aKajKe.

[Tocne oTmycka oxJaxaeHUEe MTPOU3BOISAT HA BO3/YXE, B Maclie WK B BOJIE.
OTO 3aBUCUT OT pPa3MEpPOB CEUCHHUs JETallel M XUMHUYECKOTO0 COCTaBa CTajH.
HekoTopelie cTanu CKIOHHBI K 0OpaTUMOI OTITYCKHOM XPYHKOCTH TIPU MEJICH-
HOM oxJiaxaeHnu B paiione 500 — 600°C. [etanu u3 TaKuX CTaJel HY>KHO OXJIaXK-
JaTh YCKOPEHHO, 4acTO B BOJIE, UTO MpeIoTBpamiaeT oxpymuuBaHue. CKIIOH-
HOCTh K OOpaTMMOHN XPYNMKOCTH BO3HHUKACT Yy XPOMHCTBIX, XPOMOHHMKEJICBBIX,
MapraHIIOBUCTHIX cTajei. KpymHbie qeTamy HEeBO3MOXKHO OBICTPO OXJIATUTh TaXKe
B Bojie. [loaToMy st Takux jAetanielt clieyeT UCIONIb30BaTh CTANIM C J0OABKaMHU
monuboaeHa (menee 0,4%) wiu Bonbdpama (menee 0,8%), KOTOpbIE YCTPAHSIOT
OTITYCKHYIO XPYITKOCTh. EciH cTaimb HE CKIIOHHA K OTIMYCKHOM XPYIKOCTH, JIETaNb
MOCJIE OTITYCKAa MOKHO OXJIQJIUTh Ha BO3yXe.

3. UnauBuayaabHbIe 3aHATHS

Jlnss  oTBeTcTBeHHOM jaeTanu jaumameTpom D uw  onpeaeneHHbIM
OTHOIIICHHEM JUIHHBI K guamerpy L/D (3amaroTcst mpemnojaBareseM) BbIOpaTh
MapKy CTaId ¥ HAa3HAYUTh PEKUM TEPMOOOPaOOTKH, 00ECIIeUNBAIOITUI
HaWJTydIllee COYETaHWe MPOYHOCTU U BsizkocTU. CrenaTh BBIBOJ MO paboTe H
o(OpMHTH €€ B BUJIEC OTUCTA.



Ne

Dmm |L/D o MIa |Ne Dmm |L/D o, MTlla
Bapy- He BapH- He
aHTa MeHee | aHTa MeHee
1 20 4 900 14 45 10 1000
2 20 10 1000 15 45 4 1100
3 20 4 1250 16 50 10 900
4 20 4 1350 17 50 4 1 1000
5 30 10 800 18 50 0,1 1100
6 30 10 900 19 50 4 1300 A
7 30 4 1000 20 70 10 900
8 30 1 1100 21 70 4 1000
9 40 10 900 22 70 1 1100
10 40 0,1 1000 23 70 0,1 900
11 40 4 1100 24 90 10 900
12 40 4 1300 25 90 0,1 1100
13 45 1 900
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[Tpunoxeuue

KPUTUYECKUE TOYKU JIETMPOBAHHbIX CTAJIEA

Mapka ctanu

Kpurnueckue touxu, °C

Acl Ac3
18XI°'T 725 810
20XTP 735 835
(20XH3A 715 , 770
25X2I'HTA 710 “ 760
27XTI'P 715 760
30X 740 815
30XI'T 735 790
30XM 733 807
30XTC 750 8360
3512 718 804
JSXMA 755 800
| 38XA 735 1780
38XC 763 810
40XH 725 780
40HM 735 768
40XDA 754 , 790
40XHMA 730 : 820
4512 711 765
45XDA 760 800
50X 720 770

TABJTHIIA CONNIOCTABJIEHHA YHCEJI TBEP/JOCTH

HRC H IPOYHOCTH Oy
O3, 810 | 850 880 900 950 990 1020 1040 1080 1110 1140
Ml Ta :
HRC 20 |22 24 25 27 29 30 31 13 34 35
Op, ti7o0 L% 1220 | 1250 | 1280 | 1330 | 1360 | 139¢ | 1430 | 1460 | 1480 | 1510
Mlla

HRC 36 3

38

40

41

42

43

44

as

46

e d

47
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BBIBOP CTAJIEHA U PEXKUMOB UX TEPMOOBPABOTKH
Meroauueckue yka3aHus
K BBITIOJIHEHHIO JTA0OPATOPHOU PabOTHI

no Kypcy "MarepuanoBeienue"
JUTSI CTYJICHTOB MEXaHUUYECKHUX CIEIUaIbHOCTEH

Cocrasunu: 3EEMYEHKOB Biagumup CrenanoBuy
APTEMEHKO Anekcannp AnekcanapoBud
KOHOIUIAHKHNH Ceprei Biagumuposud

Peuensent B.H. Coruisuenko

Penaxrop JI.A. Mummna

JIunensusa JIP Ne 020271 ot 15.11.96

ITonmucano B neyats 27.12.00 dopmat 60x84 1/16
Bym. tum. Yen.-newn. 0,93 (1,0)  VYu.-uzn. 1,0
Tupax 1003k3. 3aka3 576 becnuiarHo.

CapatoBcKHii TOCYTapCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
410054 r. Caparos, yn. [lonmurexunueckas, 77
Konmunpunrep CI'TY, 410054 r. Capatos, yiu. [lonutexnuueckas, 77
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