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Ilenb pabompt: OCBOUTH METOAMKY HAYYHO — 00OCHOBAaHHOTO BHIOOpA CTAIH U
pexrMa ee TepMUYECKON 00paOOTKH JIJIsl TTOJTyUEHUSI TPEOYEeMbIX MEXaHUYECKUX
CBOMCTB J€TaJIH.

1. OcHOBHBIEC MOJIOKCHUSA

OT mpaBuIBHOTO BHIOOpAa MapoOK CTallel M PEXKUMOB UX TEPMHUYECKOU
00pabOTKH 3aBUCUT PabOTOCIOCOOHOCTH JIeTalIel MallluH U MPHOOPOB.

ParmonanbHbIil BHIOOP KOHCTPYKIMOHHOM CTajli, MPEACTAaBIAET COOOM
CIIOXHYIO 3a/lauy, TPeOYIOIIy0 TTyOOKMX 3HAHWN MaTepualioBEIEHUs, TEXHO-
JIOTUM METAJUIOB, COINPOTHUBJICHHUS MATEPUANIOB, JETajled MalluH, OCHOB
HPKOHOMHUKH U PAAa APYTUX NPEIMETOB.

WNHxeHep — KOHCTPYKTOP, MPOaHATU3UPOBAB YCIOBUSI palbOThHI JIeTaau U
BBINIOJIHUB PacyeT Ha MPOYHOCTh, MPEIBSABIAET ONpe/esieHHbIE TpeOOBaHUSA K
MEXaHUYECKMM CBOMCTBAM CTAJIM IIPU YCTAHOBJICHHBIX pasMepax jJeranu . Ta-
KM€ MEXaHUYEeCKHE CBOMCTBA OOBIUHO MOTYT OBITH MOJIYYEHBI B HECKOJIBKUX
MapKax CTaJiel pa3IuYHON TepMUYecKoir oOpaboTkoil. Bo3HukaeT mHxeHepHas
3a7ja4a BbIOOpA ONTUMATBHOTO TEXHUKO-3KOHOMUYECKOTO BapHAHTA.

Jlis M3rOTOBJIEHUS MAaJOHArPY)KEHHBIX JeTaled MaluH U TpudopoB
(BaJtOB, Ocel, 3y04aThIX KOJIEC) MOKHO MCIOJIB30BaTh HanOOJIee ACIIEBhIE yIiie-
ponuctheie ctanu oobikHOBeHHOTO KadecTBa (I'OCT 380-88) B cocrosiHum moc-
TaBkH. OHAKO 3TH CTAJIM UMEIOT CPAaBHUTEIBLHO HU3KYIO ITPOYHOCTh. Tak, CTalb
Cr5.; umeer o, = 500 — 640 Mlla, 6o, = 240 — 280 MIla. 3HauuTenbHO
OONBIIYI0  KOHCTPYKIIMOHHYIO  MNPOYHOCTh  MOXHO  TOJY4YUTh B
kauecTBeHHBIX yriepoaucThix ctaisax (OCT 1050-74) mocne ynpodHsIOIIEH
TepMUYEeCKOil 00paboTku - 00BEeMHOM 3akaiiku ¢ oTmyckoMm. Ilocne ymyurieHus
cranu 40, 45, 50 umeror o, = 600 — 800 Mlla, oo, = 400 — 600 MIla mpu
BBICOKOM yIapHOU BA3KOCTH.

Ho yrnmepomucteie cTanym MMEIOT HU3KYIO NPOKAIMBAEMOCTb. Jleramu u3
TaKUX CTaJlell NpH 3aKaJKe B BOJAE JalOT CKBO3HYIO IOJIYMapTEHCUTHYIO
IPOKATMBAEMOCTh B JUaMeTpax (WM TonmHax) He 6onee 20 M.

JlerupoBaHHbIE CTamM O0JAaNarOT JYYIIed MPOKAIUBAEMOCTBIO JaXe MPHU
3akanke B Macie. [loaTomy /s Gosnee KpymHBIX JeTanieil, KOTOpble TpeOyeTcs
IPOKAJIUTh HACKBO3b, HYKHO BBIOMpATh JIETUPOBAHHYIO KOHCTPYKIIMOHHYIO
ctanb (TOCT 4543-71).

JJis paBUIJIBHOTO, HAYYHO 0OOCHOBAHHOTO BHIOOpA CTaJIM KOHCTPYKTOP U
TEXHOJIOT JOJDKHBI 3HATh M YUHUTHIBATH PACHPENCICHUE MO CEUYECHHUIO IETaIH
MEXaHHUYECKHX CBOMCTB M CTPYKTYphl, oOOpa3yrouieiics B pe3yibTare
TepMHUUecKor 00paboTku. O CTpyKType B JI0OOI TOYKE MONEPEYHOTO CEYEHMSI
JeTaid 1mocyie 00beMHOM 3aKajKh C JOCTATOYHOM [JIsi MPAKTHUKU TOYHOCTBHIO



MOKHO CYIMUTh IO 3Ha4Y€HUsAM TBepaocTH. CiieoBaTenbHO, 3a1a4a CBOAUTCS K
YCTaHOBJICHUIO PACIPENENICHUs TBEPAOCTU II0 CEYEHUIO JETaIM, YTO MOYKHO
OCYIIECTBUTH 110 JAHHBIM TOPLOBOM 3aKAJKH, T.€ C IIOMOIIBIO IOJIOC IPOKAJIM-
BAacMOCTHU.

Nmerorcss 1Ba MeToja BbIOOpaA CTaaM C yYETOM HPOKAJIUBAEMOCTH: I10
KPUTHUYECKOMY JTMAMETPy U MO €€ CIOCOOHOCTH MOJIy4aTh 3aJaHHYI0 TBEPIOCTh
Ha OMNpeJeeHHoN rnyoune. B ocHOBe mepBoro Merona, B OTIIMYUE OT BTOPOTO,
JIEKUT YHUBEPCAIBHBIA CTPYKTYPHBIM KPUTEPHM - IIOJIYYEHHE I1I0JIyMapTEH-
CUTHOM WM MapTEHCUTHON CTPYKTYpbl B CEPALEBUHE H3IENUA. DTOT METOL
UCTOJBb3yeTCs B JaHHOW paboTte. [lomymapTeHCUTHASI CTPYKTYpa MPH PA3TUIHOM
COJIEp KaHUH YTIIEPOJa UMEET Pa3IMYHyI0 TBEPAOCTh (Tabi.l), T.e. pa3iauduHbIC
IIPOYHOCTHBIE XAPAKTEPUCTUKU. TO K€ OTHOCUTCSI U K MAPTEHCUTHOM CTPYKTYpE
(Tabm. 2).

Tabmuna 1

Teepdocme cmanu, umeiowen 8 CmpyKmype
noene zakanku 50% mapmencuma u 50% mpooemuma

(I"OCT 5667-69)
Conepxanue Treppocts HRC nmonymapTeHCHTHOH 30HBI -
yriepona, % YIIEPOJHCTOH CTalN JerHpoBaHHOH cTanu
0,08-0,17 - 25
0,18-022 2 130 i
0,23-0,27 30 ? 33
0,28-0,32 35 {40 3
0,33-0,42 40 B 45 i
0,43-0,52 45 50
0,53-0,62 50 ) 55 i
Tabnuna 2
Teepdocmes cmanu ¢ MaPMEHCUIMHOU CHPYKIMYPOll
Cogepxanue 0,2 0.3 0,4 0,5
yrnepoaa, %
HRC 40-45 435-50 50-55 60

OnTumanbHOEe COYETaHWE MPOYHOCTH U BA3KOCTU CTAJIM MOCIE OTIyCKa
o0ecrnieunBaeTcs MpU yCIOBHUH, KOTJa B CTPYKType nocie 3akanku He meHee 90%
MapTEHCHTA, a TBEPJOCTh HE HI)KE MUHUMAIBHO JOMYCTUMBIX 3HAUCHUH (pHLC.
1). Hanpumep, nns uznenuii ¢ TBEpAOCTHIO mocie 3akanku u otiycka HRC 30 —
35 HeoOxoauMO, YTOOBI TBEPAOCTH Mociie 3akanku Obuta He Hibke HRC 45. [pu
Hanuuuu B cTpykrype 50% wmapteHcutra u 50% TpoocTUTa 3aKaJIKU TpeAen



BBIHOCIIMBOCTH CHIDKaeTcs mpuMepHo Ha 20% W 3HAYUTEIBHO CHUKACTCS
ylapHas BS3KOCTb, OCOOCHHO TMpH IOHIDKEHHBIX Temieparypax. Ho ¢
YBEIIMYCHUEM COZICPKAHHMS MapTECHCHTA B CTPYKTYpE CEPALIECBUHBI YMEHBIIIACTCS
KPUTHUYCCKUN JHaMETp MPOKaIMBAEMOCTH cTajeil. [IpuOIu3uTEIbHO MOXKHO
NPUHATH, YTO KPUTHUYECKUH TUaMETp IpoKaiuBaeMoCTH Ha 95% wmapTeHcuTa
cocrtaBiseT 3/4 ot nonmymapteHcuTHOH [1,3], T.€. Dgs=3/4Dx,.
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Puc. 1. 3aBUCMMOCTh MEX1Y ONTUMAIBHON TBEPIOCTHIO TTOCIE 3aKATKHU U TBEPAOCTHIO
1I0CJIE OKOHYATEJILHOU TepMooOpaboTky [3].

2. Ilopsiaok BBIMOJHEHUS PA0OTHI

[TocnenoBaTeNbHOCTh BBIMIOJIHEHUS pa0OTHI MPEACTaBlieHA B BUIE alro-
putMa (puc. 2). lnamerp neranu npuHUMAEM 32 KPUTUYECKHUIN TUaMeTp 3aKalKu
Dso. Ilo nomorpamme M.E. bnantepa (puc.3) mjis 3TOro KpUTHYECKOIO
JMaMeTpa, BHICTaBIEHHOTO HA IIKaJe ¢ MPUOIMKEHHBIM OTHOILIEHUEM Pa3MEPOB
neramu L/D Haxommm paccTosiHME OT TOpHA 10 MOJYMapTEHCUTHON 30HEI
CTaHAapTHOTO 0oOpasma. Oxjaxgaromeld cpeao nmpu oObEMHOW 3aKajKe JIeTH-
POBAaHHBIX CTalel CIyXKUT MUHepanbHoe Macio. [lo rpaduky (puc.l) Haxonum
ONTHUMAJFHYIO TBEPAOCTh B cepAleBuHe Aetanu mocie 3akanku HRC > 40 B
3aBUCUMOCTH OT TBEPAOCTH IIOCJIE€ OTIYCKa M OIpEAesieM HauMEHbLIEe
colepkaHue yriepoaa B cranu no Tabnuue 1. Jlamee mno KpUBBIM
MPOKAIMBAEMOCTH CTaJIe C HalJIEHHBIM WJIM OOJIBIIMM COJIEPKaHUEM yTiepoa
JeJaeM TOHWCK NOAXOASIIEM MapKd CTald [0 KOOpPJIWHATAM: TBEPAOCTh
MOJIYMAapTEHCUTHOM 30HBI - PACCTOSIHUE OT TOpLA A0 MOJyMapTEHCUTHOM 30HBI.
HaiinenHass Touka AOJDKHA HAXOAUTHCA B MOJIE MOJOCHI IMPOKAIMBAEMOCTH,
KenaTellbHO ONuKe K HUKHEH ee rpaHule. M3 BoIOpaHHBIX MAapOK CTalu MO
PKOHOMHUYECKUM  COOOpaKeHHMSIM  OTJAaeM  MPEANOYTeHHWE  HauMeHee



JIETUPOBAHHOM CTalM, C MEHBIIUM COJepKaHUueM yriaepoaa. Hike npuBeneHsl
NOSCHEHUS K  TIOJIb30BAHHIO  TOJIOCAaMM  NpokanuBaeMocTH.  Kpupas
IPOKaJIMBAEMOCTH CTPOUTCS JUJIsl OAHOrO oOpasua cranu. HyxHas Touka MOKET
HE IIONAacTh Ha KPHUBYIO MpOKaIMBaeMOCTH. EciM oOHa OKaxeTcs Ipasee,
TBEPJOCTh Ha TAKOM PACCTOSIHUU OyneT Huke TpeOyeMol U cTaib He TojHa AJis
Hamen neramy. Ecinu ske 3Ta ToOUKa OKaKeTCs JIeBee KPUBOU IIPOKAIUBAEMOCTH
TBEPAOCTb OYJET BbIIE MOJIYMAapTEHCUTHOW, 3HAYUT U MApTEHCHUTA B LIEHTPE
cedyeHus neranu Oyner 6omnbire 50%. Takas cTamb MOIXOIUT IS N3TOTOBICHUS
nerann. Ilomoca mnpokamuBaeMOCTHM — 00pa3yeTcsi H3 MHOTHX — KPHBBIX
POKAJIMBAEMOCTH JJIsI CEPUM IUIABOK OJHOM Mapku ctanu (Hampumep, 1 100
1aBokK). PaccTosHue 10 MOTYyMapTEHCUTHOM 30HBI HAXOJUTCSA B Ipenesax OT
HwkHer kpuBoi (Imin) mo Bepxueit kpuBoit (IMax) momockl MpokaIuBaeMOCTH
(Mo TropuU30HTaJIM) HAa YpPOBHE NOJYMapTEHCUTHOW TBepAocTH. Ecam
MHTEpeCcyIollas HaC TOYKa HaxoAuTcs mpaBee Imax, To cramp mo00i MTaBku
OyZAeT UMETh TBEPAOCTh MEHBLIE MTOJTYMAPTEHCUTHON U HE TOJUTCS JUIsl JETaIIN.
Ecnm sta Touka Haxomurtcs jesee Wi, To moOasi miiaBKa 3TOW CTald MMEET
TBEPJIOCTh BBILIE ITOJyMAPTEHCUTHOM.

Takast crasp NOAXOAMT A M3rOTOBIEHMsA JeTanu. Eciau ke Touka
HAXOJUTCS B IOJIE MpOKaMBaeMocT Mexxay Imax u Imin, To gacte monockr ot
3TOM TOoukH 70 IMiN MMeeT TBEpIOCTh MEHBIIE MOJyMapTEHCUTHOW. B Takom
ClIly4yae He BCE IUIaBKU JAHHOW MapKW CTAJIU TOJATCS JUISl U3rOTOBJIEHUS JETAJIN.
Ha npaktrke Hy>KHO MPOBEPSTh (PAKTUYECKYIO MPOKATUBAEMOCTh MMEIOLIUXCS
CTaJIeH.

Ecnu npu 3akanke B Macie B CEpJLEBHHE JETald HE JOCTUTAETCS MOJIy-
MapTEHCUTHAs CTPYKTypa HU B OJHOM W3 MMEIOLIMXCS CTalled, HY>)KHO IPOBe-
PUTH TaKyl BO3MOXKHOCTbH IIPU 3aKajlKe B BOJE, KOTOpas oOecrneuuBaeT
OOJIBLIYIO IPOKAIMBAEMOCTb, TaK KaK OBICTpEE OXJIaXAAeT JIeTajlb, YEM MAcJo.
Jletanu npoctoit (OopMbl U3 JIETUPOBAHHBIX CTaJel MOXHO 3aKajluBaTh B BOJE,
HE onacasicb 00pa30BaHMs 3aKaJTOYHbBIX TPEILHH.

B nerupoBaHHBIX CTaIAX ¢ coaepxaHueM yriaepoga menee 0,3% mnomy-
MapTeHCUTHas CTpykTypa umeeT TBepaoctb HRC < 40. Jlns Takux craneit
ompenensiercst [, C MapTeHCUTHOU cTpyKTypoii (D).

Kputnueckuit nuamerp 3akanku DM onpenensercs mo HOMOTrpaMme
brnan-Topa, wuMeronieil BBEpXY COOTBETCTBYIOLIYIO IIKAITy (MapTEHCHT).
Hampumep, npu L/D = 4 u muamerpe nmeramm D = 15 MM Haxomwm miis
0o0BEeMHON 3aKaJKM B BOJE Ha mmkaje "mapreHcut' nenenue 10 mm. D10
O3HA4aeT, YTO I JETald MOAXOAUT CTalb (C BbIOPAHHBIM COJEPKAHHEM
yriepoga), y KOTOpOM Ha KpPUBOM IPOKAJMBAEMOCTH pACCTOSHUE [0
HOJlyMapTEeHCUTHOU CTPYKTYyphl cocTaBisieT 10 mm. Toraa nocie 3akanku B BoJE
JIeTallb B CEPALIEBUHE OyA€T UMETh MAPTEHCUTHYIO CTPYKTYpY.
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Ecnu ans 3agaHHoOro 1uaMerpa AeTainu HeT MOAXOMASIIEN CTanu Ui MoJTy-
YeHHUs] B CEpJLIEBUHE MAPTEHCUTHON CTPYKTYpbl, MOXHO IPOBEPUTH BO3MOXK-

HOCTH IOJIyYEHHUS CTPYKTYPBI ¢ 95% MapreHCHTa, HOJIb3YsACh COOTHOMICHHUAMHU:
D= D95: 3/4D50, D50 = 1,3D

100 i
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a 40 | —8—D95 |

Puc. 4. I'paduk mis onpenenenus npokanuBaeMoct Dos u Dy Mo maHHBIM 17151
OJyMapTEHCUTHOM MpoKanuBaeMocTH [1].

D - amamerp ameranu, B KOTOpPOW HYXKHO TOIy4uTh 95% MapreHcura
BcepaLeBuHe, a Dsy — cooTBeTCTBYIOMNN pa3mMep, OTMEPSAEMBIii Ha IIKaie HOMO-
TpaMMBbI JIJIsl HAXOXKJICHUS PACCTOSIHUS 10 TOJyMapTEeHCUTHON 30HBI. bosee Tou-
HBIE PE3YJIbTAThl MOKHO MOJTYYUTh, MOJB3YSICh Tpadurom st onpenencHust Dos
u Dy, (puc. 4).

[Io BepTHKANBHOW OCH OTKIIAIBIBAEM 3HAYEHUE JUaMeETpa JETAIH, B
CEepIIIIEBUHE KOTOPOM MOCJIE 3aKAJKM B MacJie WA B BOJIE XOTHM TOJy4UTh Map-
tercut (D,,) WM 95% maprercuta (Dgs). Toraa Ha ropu30HTANIBHOM OCH HAXO-
JIUM COOTBETCTBYIOIIME 3HaUeHUs1 DSO, 11t KOTOpBIX 1Mo HOMOoTrpamMme brianTepa
HaXOJMM PACCTOSTHUE JI0 TIOJyMapTEHCUTHOM 30HKI 1o mKkaie 50% mapreHcuTa
+ 50% TtpooctuTa. BriOpaHHas mo moyocam MPOKAJIMBAeMOCTH CTaib Ay Dsg
JacT MapTeHCHUT Ui 95% MapTeHcuTa B CepIlIeBUHE JETalH, HO YK€ JUISI MCHb-
mux auameTpoB Dy, NN Dgs.

Jl7ist mosTydeHust 3aJaHHOM MPOYHOCTH CTAlld HAa3HA4aeM PEXHM TePMHU-
yecKo 0o0paboTKu [eTanu: TeMIepaTypy 3akKalKu, HPOJOKHTENbHOCTD
HarpeBa JeTald, 3aKaJlOUYHYI0 Cpeay, TeMIIepaTrypy OTIIyCKa, MPOJOJIKHUTEIb-
HOCTB Harpesa IpH OTITyCKe, OXJIaXIaloIIyo, cpeny. Huskoyrnepoauctsie (1e-
MEHTYEMBbIE) CTAJIN MOCIIE 3aKaJKU MOBEPratoT HU3KOMY OTITYyCKY, T.K. yAapHas
BS3KOCTh M TUTACTUYHOCTh y HUX JOCTATOYHO BBICOKHE. [IpOogomKuTEIhHOCTD
BBIICPKKH JIETAIH B TI€YU 3aBUCUT OT JAMaMeTpa (TOJIIUHBI) ACTall U YCIOBUN
Harpesa.

OOmiee BpeMst HArpeBa JAETAIN: Ty = Ty + Ty,

T7I€ T, - MPOJOJDKUTEIBHOCTh HarpeBa J10 3a/1aHHOM TeMIlepaTyphbl;
T,- BBIIEPKKA TIPU ITOU TEMITepaType.



[lpaktuueckun 1, = 1 MUH [ YIAEPOJUCTBIX W 2 MHUH IS
JIETUPOBAHHBIX cTajer. [loaToOMy mnpu HarpeBe KPYNHBIX JAETalie 3TOHU
BEJIMYMHON MOXHO IIpeHeOpeub (Koraa T, » T,).

ITpu narpere mo 800 — 900 °C Bpemsi HarpeBa MOKHO TPHOIMIKEHHO
noacuuTaTh 1o dopmyre [1]:

TH:O,l DK1K2K3 )

rae D - MUHMMaIbHBIN pa3Mep MaKCUMaJIbHOTO CEYCHHS IETalH;

K; — ko3 duument cpens! (1151 ra3a 2, pacrjiaBieHHbIX coyieit 1, 1i1st pac-
maaBieHHoro meraya 0,5);

K; — ko3 unment ¢popmer (ans mapa 1, mummHapa 2, napanienenumnena
2,5, IIacTUHBHI 4);

K3 — ko3¢ dunimeHT paBHOMEPHOCTH HarpeBa (BCECTOPOHHMIA HArpes 1,
OJIHOCTOPOHHUH Harpes 4).

Pacuer BpeMeHM MO MPUBEIEHHOMY CHOCOOY IEHCTBUTENEH, €CIM Harpe-
BAIOLMIl arperaT (I€4yb, BaHHA) JOCTATOYHO MOIIHBIH W BHECEHHBIE B HETO
XOJIOAHBIE JIETAIM 3aMETHBIM 00pa3oM HE CHUXKAIOT TEMIIEpaTypbl paboyero
npocTpaHcTBa. MHaue Bpems HarpeBa MOXKET yBEJIMUUThCS B 2 — 3 pasa.

HarpeB moj oTmyck HpOTEKaeT 3HAYMTEIBHO MEAJICHHEE, TaK Kak IMpu
HU3KHUX TEMIIEpaTypax HarpeB OCYLIECTBIISETCS TIaBHBIM 00pa3oM KOHBEKIIHEH,
a He Jy4yeHucrnyckaHueM. MOXHO MPUHATH MPOJAOKUTEIBHOCTh HArpeBa U BbI-
JEPKKHU Tpu OTIycke Ha 30 MUHYT OOJIbIIIe, YeM TIPU 3aKajKe.

[Tocne oTmycka oxia)kAeHue MPOU3BOAAT Ha BO3/IyXe, B Macje WU B BOJIE.
OTO 3aBUCUT OT pa3MEpOB CEUECHHs JETaje W XHMHYECKOrO COCTaBa CTallu.
Hekoropble cTanu CKIOHHBI K 0OpaTUMOM OTITYCKHOM XPYIKOCTH IIPH MEIJICH-
HOM oxJiaxxieHuu B parione 500 — 600°C. Jletanu U3 TakuX CTAJIEH HYKHO OXJIaxK-
JaTb YCKOPEHHO, 4acTO B BOJE, YTO NIpeNoTBpaliaer oxpymnuuBaHue. CKIIOH-
HOCTh K OOpaTUMOW XpYNKOCTHM BO3HHMKAET y XPOMMCTBIX, XPOMOHHKEIIEBBIX,
MapraHioBUCTBIX cTasiell. KpynHble 1eTanu HeBO3MOXKHO ObICTPO OXJIAJUTh JaKe
B Boze. [loaTomMy /1t Takux zeTanel ciaexyeT UCIOoIb30BaTh CTAIM C JoOaBKaMu
monubaeHa (menee 0,4%) wnu Bosbpama (Menee 0,8%), KOTOpPbIE YCTPAHSIOT
OTITyCKHYIO XpYIIKOCTb. ECIIN CTajib HE CKJIOHHA K OTITYCKHOM XPYIIKOCTH, J€TAJIb
MOCTIe OTIYCKa MOKHO OXJIQJIUTh Ha BO3IyXeE.

3. UnauBuayabHble 3aHATHSA

Jist  OTBETCTBEHHOM jgeTtand JuamerpoM D u omnpejesneHHbIM
OTHOIIEHWEeM IUIHHBI K nuamerpy L/D (3amarorcst mpernonaBaTeneM) BbIOpaTh
MapKy CTaId W HAa3HAYUTh PEKUM TEPMOOOPAOOTKH, O00ECIICUNBAIONITUI
HaWIydllee COYeTaHWe MPOYHOCTH M BsizkocTu. Chenats BBIBOJ MO paboTe U
0(pOpMUTH €€ B BUJE OTUYETA.



No D mm L/D GBMHE_TNE Dmm |L/D o, MITa
Bapy- He BapH- He
anTa 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 30 110 900 19 50 4 1300
7 30 4 1000 20 170 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 - 1100 124 90 10 900
12 40 4 1300 25 90 0,1 1100
13 45 ] 900
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[Tpunoxenue

KPUTUUYECKUE TOUKKH JIETUPOBAHHbLIX CTAJEN

Mapka cranu Kpurnueckue touxu, °C
Acl AI’.‘3
18XI°T 725 810
20XTP 135 835
| 20XH3A 1715 X 770
25X2I'HTA 1710 - 760
27XI°P 715 760
30X 740 815
JOXI'T 735 790
J0XM 755 807
30XI°C 750 330
3512 718 304
35XMA 755 800
| 38XA 735 | 780
38XC 763 810
40XH 725 780
40HM 735 768
40X DA 754 X 790
| 40XHMA 730 - 820 -
145172 711 765
45X DA 760 800
50X 720 770

TABTHIA COINOCTABJIAEHHA YHCE/I TBEPJOCTH

HRC H IPOYHOCTH Oy
Ty 810 | 850 880 900 950 900 1020 | 1040 | 1080 1110 | 1140
Ml la !
HRC 20 |22 24 25 21 29 30 3l 33 34 35
Oy, tro PP fgzzo |oi2so | 12800 | 13300 | 1360 ) 1390 | 1430 | 1460 | 1480 | 1510
Mlla ~ L ]
HRC 36 il 8 39 40 41 42 43 44 435 46 47
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BBbIEOP CTAJIENA U PEXKUMOB UX TEPMOOBPABOTKHU
Meroanueckue yka3aHus
K BBITIOJIHEHUIO J1a00paTOPHOM paboThI

1o Kypcy "MarepuanoBenenue"
JUIA CTYJIEHTOB MEXaHMYECKHUX CHEIHaTbHOCTEN

Cocraswim: 3SEMUYEHKOB Brnagumup CrenanoBud
APTEMEHKO Anekcanap AnekcaHapoBUY
KOHOIUIAHKHWH Cepreii BnagumupoBuy

Peniensent B.H. Comisguenko

Penaktop JI.A. Mummna

JIutiensus JIP Ne 020271 ot 15.11.96

[Toamucano B meuats 27.12.00 dopmar 60x84 1/16
Bbym. tum. Yen.-neun. 0,93 (1,0)  Yu.-uzp.a 1,0
Tupax 1003k3. 3aka3 576 becnnatHo.

CapaToBCKHii TOCYAAPCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
410054 r. Caparos, yiu. [Tonutexuuueckas, 77
Konunipuntep CI'TY, 410054 r. Capatos, yi. [lonutexuuueckas, 77
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