cranbHbIiXx JeHT 1,4x295 mMm u3 cramu 08m — 1,32; Ha crane 400/100@500 mus
craipHbIX JeHT 1,x295 MM n3 cramm 08k — 1,45.

BbIBOABI: TpY aCHMMETPUYHON MPOKATKE XOJIOJHOKATAHBIX TMOJIOC W JICHT U Ha
HEIMPEPHIBHOM, U HAa PEBEPCHUBHBIX CTaHAX KOA((PHUIIMEHT BhIpaBHUBAHUS MPOAOIBHOMN
Pa3HOTOJIITUHHOCTH YBEITUINBACTCH. Jomnst YBEITUYCHUS kodhunreHTa
BBIPABHUBAHUSI, TPU MTOCTOSTHHOM MOJYJI€ KECTKOCTH KJIETH, 3aBHCHT OT W3MCHEHUS
MOJYJISl JKECTKOCTU TOJOCHl MPU ACHMMETPUYHON MPOKATKE M €ro abCOIIOTHOTO
3HAYEHUS.
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CIIOCOB IMPOU3BOACTBA COPTOBOI'O ITPOKATA B YCJIIOBUAX
HEINNPEPBIBHBIX MEJIKOCOPTHBIX CTAHOB

Pa3paboran cmoco0® mMPOM3BOJACTBA COPTOBOTO TpOKaTa, OOECIeUUBAIONIUN  KOMIIEHCAITHIO
HEPAaBHOMEPHOTO paclpeiesieHus TeMIepaTyphl MO JJIWHE pacKara IMyTeM CO3JaHusi 0OpaTHOTo
TEMIIEPATYPHOTO KJIWHA TPH 3ajJade 3arOTOBKH B TEPBYIO pabodyro KJIeTh cTaHa. [IpemnokeHHBIN
Croco0 MPOU3BOJICTBA COPTOBOTO MPOKATA MO3BOJISIET 0€3 YCIOKHEHUSI TEXHOJIOTHUYECKOTO MpoIiecca
U JIOTIOJTHUTEIBHBIX 3aTpaT OOCCIICYUTh CHUKCHHE pacxoja SHEPTHH IPU MPOU3BOJCTBE, a TaKIKE
IIOBBICUTH KAQUYCCTBO FOTOBOI>'I MeTaJ'IJ'IOHpOI[yKLII/II/I.

Po3pobiieHo croci6 BUpOOHHIITBA COPTOBOTO MPOKATY, 110 3a0e3Meuye KOMIIEHCAIlII0 HEPiBHOMIPHOTO
PO3MONIUTY TEMIEpaTypH IO JOBXKHHI PO3KAaTy MUIIXOM CTBOPEHHS 3BOPOTHOTO TEMIIEPATypHOTO
KJIMHY TIPU 3a/1a4l 3arOTiBKM B MepIry poOody KIIiTh CTaHy. 3alpONOHOBAHUN CIOCIO BUPOOHMIITBA
COPTOBOTO TPOKATy A03BOJIsiE O3 YCKIAJHEHHS TEXHOJIOTIYHOTO MPOLECY 1 J0MAaTKOBUX BHTpPAT
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3a0€3MeYnTH 3HWKEHHS BUTPATH CHEprii Mpu BUPOOHMIITBI, a TAKOX IIJABUIIMTH SKICTh TOTOBOI
METAIONPOAYKIIII.

The way of manufacture rolled the metal's of hireswing indemnification of non-uniform
distribution of temperature on length of the roll dreation of a return temperature wedge at a dsk
preparation in first the worker rolling mill is defoped. The offered way of manufacture rolled the
metal’s of hire allows without complication of tewflogical process and additional expenses to ensure
decrease of the charge of energy by manufactudealan to raise quality ready the products of metal

ITocTtanoBka mnpobiaemMsbl. B CIHOXKUBIIMXCSA YCIOBUSIX Pa3BUTUS SKOHOMHKH
nepesl METaUIypru4eCKUMH IPEeIIpUSITUAMH C OCOOON OCTPOTON CTOSIT HPOOJIEMBI
HOBBILIEHUS] KOHKYPEHTOCIIOCOOHOCTH IpOKaTa Ha BHYTPEHHEM M BHEIIHEM PpbIHKaX
IPU €ro MPOU3BOJCTBE 3a CUET CHUKEHMSI SHEPreTMUYECKUX M MaTepUajbHBIX 3aTpart,
MOBBILICHHUS] KayecTBa TOTOBBIX HM3JEIHM M TPOU3BOAUTENbHOCTH Tpyna. KauecTBo
METAJIONIPOIYKIIMU  (POPMUPYETCS Ha  BCEX  METAUIyPTHYECKUX  Iepeaenax
IIPOM3BOJCTBEHHOIO MPOLIECCa U OMPEENIICTCS TEXHUYECKUM YPOBHEM 000PYIOBaHUS
U TexHoJoruu. Bmecte ¢ Tem HamboJbllee BIMSHHE HAa KA4eCTBO T'OTOBOTO MeTallia
OKa3bIBAIOT HM3MEHEHUS B TEXHOJOTUU M OOOPYIOBAHMU CTAJICTUIABUJIBHOTO H
IPOKATHOTO TMPOM3BOJACTBA, a TaKXe pa3BUTHE OOOPYAOBAHUA U IIEXOB YETBEPTOTO
nepenena,  KOTOpoe€  CHOCOOCTBYET — TOBBIIIEHMIO ~ CTENEHM  TOTOBHOCTH
METAIONPOYKIMU K  IMOTPEOJEHHI0O M OPUBOJUT K  CHIDKEHUIO  3aTpaT
METAJIJIONOTPEOISIOIINX OTpacieii Ha JOMOIHUTEIbHYI0 00paboTKy MeTata [1].

CoBpeMEHHbIE HETPEPHIBHBIE MEIKOCOPTHBIE CTaHbl — 3TO MEXAHU3UPOBAHHBIE
NOTOYHBIE JIMHUU C IIOCJIEJOBATEIbHBIM PACIOIOKEHUEM KIETEH M KOMILJIEKCOM
BCIIOMOTaTeJIbHOTO  00Opy/AOBaHUsA, JEHCTBYIOIIEIO CHHXPOHHO CO  CTaHOM.
[IpumeHeHue HSTUX CTaHOB HauOosiee A(DQPEKTUBHO MNpHU 3HAYUTEIBHBIX 00BbeMax
IPOM3BOICTBA MPOKATa MAaCCOBOTO Ha3HAUCHUSI.

VYcraHoBieHHble Ha Metamutypruyeckux npennpustusx CHIT HenpepbiBHBIE
MEJIKOCOPTHBIE CTaHbl C HOMUHAJIBHBIM JTUAMETPOM BaJIKOB YMCTOBBIX Kierer 250-350
MM pacCUMTAHBI HA MAaKCUMAIILHYIO CKOPOCTh Ipokatku g0 20m/c [2].

Hecmotpss Ha TO, 4TO 3a MEPUOA HSKCIUIyaTallUd OTEYECTBEHHBIX MPOKATHBIX
CTaHOB Ha HUX OBLT PEaTU30BaH Pl PEKOHCTPYKTUBHBIX MEPONPUSATHH, HAPABICHHBIX
Ha NOBbIIIEHHE d()(PEKTUBHOCTU MPOU3BOJCTBA, B YACTHOCTH — MOBBILIEHHE TOYHOCTH
IPOKATKH, YBEIMYEHUE TPOU3BOJUTEIBHOCTH CTAHOB, OBBIIIEHUE HKCIUTYaTal[MOHHOM
CTOMKOCTHM U HAJEKHOCTH pabOThl TEXHOJIOIMUYECKOTO 000OpYAOBaHUS, HEOOXOIMMO
OTMETHUTh, YTO OHO Ha CErOJHSIIHUA MOMEHT, B OOJIBIINHCTBE CBOEM, B 3HAUUTEIILHOM
CTENEHH MOpPAJIIbHO YCTapesao M (U3MYECKH H3HOIIEHO. BMmecte ¢ TeMm, MiaHamu
Pa3BUTHS METAJUTYPrUYECKUX MPEANPUATUIN, B HACTOSLIEE BPEMs IIPelyCcMaTpUBaETCs
BJIOKEHHE OCHOBHBIX CPEICTB B PEKOHCTPYKIMIO TMEPBBIX METAJUTYypPrUYECKUX
NEPENIeiOB — arjoJJOMEHHOTO U CTaleraaBuiIbHOrO. CyIIeCTBEHHbIE KanUTalbHbIE
BJIOKEHUS B  PEKOHCTPYKIMIO MPOKATHOTO  TMepejaenia, COIIaCHO  IJIaHam
METAJTypTUYECKUX MPEeAnpusiTuil, cienyet oxunate nocie 2015roga. Tem He Menee,
NOBBIIICHHE 3(PPEKTUBHOCTH MPOU3BOACTBA COPTOMPOKATHON MPOAYKIIMH, SKOHOMHUS
HHEPreTHUECKUX U MaTepUalbHBIX PECYPCOB B MPOIIECCE €€ M3TOTOBJICHHS HE TEPSET
CBOEH AaKTyaJlbHOCTH. M Ha CerogHsAIIHMNA JEHb 3TU 3aJa4d pPELAKTCs IyTEeM
COBEpLICHCTBOBAHUS CYIIECTBYIOIIMX TEXHOJIOTMUECKUX PEXUMOB IPOKATKU Ha
JNEHCTBYIOIUX MPOKATHBIX CTAHAX MPU HE3HAUUTENBHBIX 00bEMaX PEKOHCTPYKTHUBHBIX
MEPOTIPUITHMN.
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OpHoOM U3 OCHOBHBIX 0OCOOEHHOCTEM IMpoliecca HEMPEPHIBHOW COPTOBOM MPOKATKU
SBJISACTCS IIOHVDKEHHE TEMIIEpAaTyphl OT IIEpEeIHEW K 3aJHEM 4YacTh 3aroTOBKHU
BCJICJICTBUE PA3JIMYHOIO BPEMEHHM OXJAXKICHUA MO €€ JJIMHE NIPU 3aJade B IEPBYIO
KJIETh cTaHa. 1o mepe mpoxoKaeHus 3aroTOBKM 4epe3 BAJIIKM NEPBOM KIIETH 3aJHUU
KOHEI] €€ OCTBIBAET, YTO BBI3BIBAET HEPABHOMEPHOCTD PACIIPEIEICHUS TEMIIEPATYPHI 11O
JUIMHE 3arOTOBKM W NPUBOAUT K M3MEHEHUIO MEXKKJIETHEBBIX YCWIMM W Pa3MeEpPOB
packara no ero jirHe. COBMECTHOE BIUSHUE M3MEHEHUS MEXKIEThEBBIX YCHUIUN U
TEMIIEPATYPhl MPOKATKHA MO JJMHE PACKaTa CHUYKAET TOYHOCTh Pa3MEPOB IO JJIMHE
rOTOBOTO TIPOduIIs.

Paznuynas temnepaTypa KOHLA NMPOKATKA NMPUBOJUT K MU3MEHEHHUIO CBOMCTB H
CTPYKTYpBI MO JJIMHE TOTOBOTO IMPOKATa NMPH MOCTOSHHBIX NapaMerpax OXJIaXICHUs
nocie craHa [2-5]. Kpome Toro, CHmkeHHE TeMIIEpaTypbl MeTala OT TEepeaHed K
3aIHe 4acTH 3aroTOBKH TpeOyeT MOBBIIICHHSI TEMIIEpaTypbl HarpeBa 3aroTOBOK JUJIS
NPENOTBPALICHUS NTEPErPy3KH JIMHUM TJIABHBIX ITPUBOJOB CTAHA.

HepaBHOMEPHOCTH TEMIIEPATYPHI IO JJIMHE 3arOTOBKHU 3aBUCUT OT TEMIIEPATYPHI
HarpeBa MeTajjla B II€YUd M BPEMEHH INPOKATKM 3arOTOBKU B NEPBOM KIETH, KOTOPOE
ONPEAEISAECTCA CYMMAPHOU BBITSIKKOM, CKOPOCTBIO MMPOKATKU U JJIMHOW 3arOTOBKH.

IIpoBeneHHBIE MCCIENOBAaHMS IOKA3aJId, YTO TAaKOW XapakTep HW3MEHEHUs
TEMIIEPATYPBl COXPAHSAETCS Ha IPOTSHKEHWH BCETO IPOLECCAa NMPOKATKM HA CTAHE H
COBIIAJIAET C XapaKTEPOM M3MEHEHHs BEJIMYMHBI TOKA JIBUTATENIEW NMPUBOJIHBIX JUHUN
KJIETE CTaHa, 4YTO CO3JAaeT TPYAHOCTH B HACTPOMKE M NOAJNEPKAHUM PEXKUMA
MUHHMAJIBHOTO HATSHKCHUS MTPU TIpokaTke [6, 7).

N3BecTHBI pa3nvyHbIe MNOAXOABI K IPOU3BOJACTBY COPTOBOrO IMIpOKaTa Ha
TUIIOBOM HEINPEPHIBHOM MEJIKOCOPTHOM CTaHE, B KOTOPBIX CJENaHa IOIbITKA
KOMIIEHCUPOBAaTh HEPABHOMEPHOCTb PACHPEACIICHUS TEMIIEPATYphl MO  JUJIMHE
3arOTOBKH.

CoriacHO OJHOMY M3 HHX TOCJICHIOI TPETh 3arOTOBKH (€€ XBOCTOBYIO 4acCTh)
HArpeBaroT Mepe;] MPOKATKOM 10 0oJiee BRICOKOM TeMIIepaTyphl, 4eM MepeaHtor [8].

K Hepgocrarkam 3TOro noaxona OTHOCATCS:

— OTCYTCTBHE€ pEIrJaMEHTa CO34aBa€MOW TEMIIEpAaTypHOW HEPABHOMEPHOCTH B
3aBUCUMOCTH  OT  J1e()OpMAllMOHHO—CKOPOCTHBIX  MapaMeTpPOB  MPOKATKU U
TEMIIEPATYPHBIX YCIOBUM HarpeBa 3aroTOBOK;

— IOBBILICHHBIA HAarpeB TOJBKO MOCJIEIHEW TPETH 3arOTOBKM HE KOMIIEHCHUPYET
TEMIEPATYPHYIO HEPABHOMEPHOCTh, BOSHUKAIOUIYIO IO JJIMHE BCEU 3arOTOBKU;

— 3aTpyJIHEHHE Pa0OThl CUCTEMbI aBTOMATHUYECKOTO PETYJIUPOBAHUS CKOPOCTHOTO
pexuMa MPOKATKU MO KJIETSAM CTaHa, 00ECMeUnBaIoIIel CTaOMIbHOCTh MEXKKIIEThEBBIX
YCHUJIUH.

Hpyroii moaxoj mpennonaraeT KOPPEeKUUI0 pexuMa 00KaThii MeTajuia Mpu
npokatke [9]. Ero peamusamus TpeOyeT cHEUAIBHBIX CHUCTEM AaBTOMATHYECKOTO
peryaupoBaHus pekuMa 00’KaTUil Ha CTaHE, YTO YCIIOXKHSET ero MpUMEHEHHE.

CorimacHO TpeTbeMy MOAXOAY CKOPOCTh BBbIAAYM 3aroTOBOK U3  I€4YU
YCTaHABJIMBAIOT PABHOM CKOPOCTH ee 3amaun B nepByro kieth [10]. Peanuszanus atoro
IIOAXO0Ja M3—3a YBEIMYEHHOTO BPEMEHM HAXOXKICHMS 3arOTOBKHM IIEpel CTaHOM
YBEJIIMYUBAET OOIIME MOTEPH TEILIa, YTO BJICUET 32 COOOM YBETUUECHUS PacXo/1a SHEPTUH
IIPY HarpeBe 3aroTOBOK B II€YW WIM IPU MPOKATKE UX HA CTAHE.

23



Leabio nceaenoBanus sBIseTCs pazpaboTka crocoda Mpou3BOJACTBA COPTOBOTO
npokara, OOECHEeYMBAOIIEr0 KOMIICHCAIIMI0 HEPAaBHOMEPHOTO  pacIpeeieHUs
TEMIIepaTypbl 1O JJUHE packata (TEeMIepaTypHOTO KJIMHA) 3a CUYeT CO3JaHHs
perJaMeHTUPOBAHHOTO OOPAaTHOTO TEMIIEPATYpPHOIrO KJIMHA HpPU 3ajade 3aroTOBKU B
nepByl0 KieTh craHa. OOpaTHBIM TeMmmepaTypHBIM KIMH CO3AAaeTCid NpU Harpese
3arOTOBKHM B HArpEBATENbHOM II€YH, & €r0 BEJIUYUHA ONPENEISAETCS B 3aBUCHUMOCTH OT
1e(OpMaAIMOHHO—CKOPOCTHOTO pEeXUMa MPOKATKW W YCJIOBHM HarpeBa 3aroTOBKH B
neun [11].

DTO MO3BOJIUT CHU3UTh PAcXOJ SHEPrUU Ha HArpeB 3aroTOBOK 0€3 Meperpysku
JMHUM TJIaBHBIX IPUBOJOB CTaHA, a TAKXKE IIOBBICUTH TOYHOCTH TIE€OMETPUYECKHUX
pa3MepoB MO JUIMHE U B NMapTHUM FOTOBOTO IPOKaTa, CTAOUIN3UPOBATH pabOTy CHCTEM
aBTOMATHUYECKOTO YIIPABICHUS W PETYJIHpPOBAaHUS IIpoliecca IPOKATKM Ha CTaHE U
HOBBICUTH CTAOUIBHOCTH CBOMCTB U CTPYKTYPHI 110 JJIMHE TOTOBOT'O IPOKATa.

N3i0keHue OCHOBHBLIX MaTepuanoB HcciaeaoBaHuil. CyTb IPENIOKEHHOIO
crocoba COCTOUT B TOM, YTO 3arOTOBKY KBaJpaTHOTO CEUEHUS, MPEIHA3HAUYCHHYIO IS
OPOKATKH HEKOTOPOro mpoduiis ¢ perJjaMeHTHPOBAaHHBIMU  Je(OpMalmOHHO—
CKOPOCTHBIMHU YCJIOBHSIMH, HarpeBalOT TaKUM 00pa3oM, 4TOObI MPHU BbIJAU€ 3arOTOBKH
U3 I€YM HMEJI MECTO TEMIEPATYPHBIM KIIMH, XapaKTepU3YIOUIUMKCS YBEINYECHHOU
TEMIIEPATYPOM 3aHEr0 KOHIIA 3arOTOBKY 10 OTHOILIECHHMIO K €€ nepeaHeMy KoHny. [Ipu
TOM TEMIIEPATYPHBIN I'PAJAUEHT IIPU HATPEBE 3arOTOBKM YCTAHABIMBAKOT MCXOI W3

COOTHOIIIECHUS:
At:(A—Bdi+CEﬁJ|°1
P P2 |y,
roe A = 5,965 10° t, — 3,6491;8 = 1,58 10" t, — 0,07193,C = 1,3158 10 t, —
3,158 10%;
to — TeMIIepaTypa HarpeBa mepeaHero KOHIa 3aroToBokK, “C;
F  —Iuioma/s MONepedHOro Ce4eH s 3ar0TOBKH, MM’
P — mepumeTp 3aroToBKH, MM,
lo —nmnuHA 3aroTOBKH, M;
v — CKOPOCTh 3arOTOBKH Ha BXOJI€ B CTaH, M/C.

OTO COOTHOLIEHHE TMOJIY4YeHO B pe3yjibTaTe CTAaTUCTUYECKOW 00paboTKH
HKCMEPUMEHTAJIbHBIX JaHHBIX IPU TMPOU3BOACTBE COPTOBOIO MpOKaTa MIMPOKOTO
pa3MepHOTO COpTaMEHTa M3 3aroTOBOK KBaApaTHOTO cedeHus pasmepamu 80x80,
10x100, 125%125u 15150 MM Ha HENpPEPBHIBHBIX MEIKOCOPTHBIX U MEIKOCOPTHO —
IIPOBOJIOYHBIX CTaHAX.

B mpomecce mpoBeacHHs HCCIENOBaHUI TeMIiepaTypa HarpeBa 3aroTOBOK
BapsupoBanack B mpepenax 850—1256C, a cxopocts mpokatkn — otl0 go 20 wmlc.
BaprsupoBanue nehopMallmOHHO—CKOPOCTHBIMH TapaMeTpaMHu TPOKATKU s U vg
00€eCTIeYnBAIOCh HCIOJB30BAHUEM PA3NIMYHBIX CEUCHHH W JUIMH lg  MCXOTHBIX
3arOTOBOK TMPHU TMPOKATKE pa3jIHYHbIX MpoQuiIepasMepoB NpoKaTa B YCIOBUSIX
yKa3aHHBIX CTAHOB.

Tak kak BpemMs MNPOXOXKACHUS 3aroTOBKH Iocie 3axBaTa 1-i KIEThbIO

|

OHpC,Z[CJ'I}ICTC}I, KaK OTHONLICHUEC T:—O, TO B HpOHCCCC HCCICO0OBAHUM 3arOTOBKU
Yo

HanCBaJII/I CO BCTpOCHHLIMI/I I10 CCUCHUIO TCpMOHapaMI/I, 3aTEM 3daIrOTOBKHA
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BBIJICP)KUBAJIN TIEPEl CTAHOM M OTIPEACIISUIN NajieHue Temmepatypsl (At) B 3aBUCHMOCTH
ot BpemeHH T s pasHbix cedenmii (F/1). Ha ocHoBaHMM cTaTUCTHUECKON 00pabOTKH
pE3yNbTaTOB  JKCIIEPUMEHTOB Oblla MOJIy4eHa 3aBUCUMOCTh TEMIIEPATypHOTO
rpaJlieHTa, Kak QyHKIIMHA yKa3aHHBIX TapaMeTPOB

At=f(F/Pty,1).

Jlnama3oH uccleOBaHUN OXBaThIBAET MPAKTUYECKU BECh Pa3MEPHBIN COPTAMEHT
MCXOJHOM 3arOTOBKH U TOTOBOU MPOYKIIMH COBPEMEHHBIX MEITKOCOPTHBIX CTAHOB. JTO
MO3BOJIACT HCIIOJB30BAaTh TpEJIaraeMblii CrOoco0 Ha pPa3IMYHBIX CTaHaX, MpUYEM
0Cc00eHHO 3(PPEKTUBHO €ro HMCIOIb30BaHUE MPH OCBOCHHWU HOBBIX MpOQuIepa3MepoB
COpTaMEHTa CTaHa, PEKOHCTPYKIMUA CTaHOB, MpeaycMaTpUBAIOIICH, HampuMmep,
MU3MEHEHHE TeMIIepaTyphl HarpeBa 3aroTOBOK, CKOPOCTH TIPOKATKHA U Pa3MEPOB CEUCHHSI
UCXOHBIX 3arOTOBOK.

VYkazaHHbli cnoco0 MPOW3BOJACTBA ObUT ONpPOOOBAaH HA  HEMPEPBHIBHBIX
menkocopTHbix ctaHax 250-1u 250-5O0AO0 «ApcenopMurran Kpusoit Por» mpu
npokatke apmaTypHbix npoduiueit No 12, Nol4, Nol6 m Nel8. Jlns mpousBoacTBa
apMaTypHBIX MpoduiIeld Ha ITUX CTaHaX MCIOJIb3yeTcs 3aroToBka cedeHnem 80x80 Mmm
u jqouHoM 12 M. B kawecTBe mpumepa MNpeACTaBICHbI JaHHBIE A apMaTypHOTO
npoduist Neld uz cranu mapku Ct.3cn kiacca npoynoctd A240C, mpousBeieHHOTo Ha
HEMpephIBHOM MeJIKocopTHOM cTaHe 250-1. YcioBuss mpokaTtku HTOro Mpoduis
XapaKTEePU3YIOTCs CyMMapHOH BBITSKKOM Uy = 40,506 ckopocThIO MPOKATKH v,y = 15,0
m/c, TemmepaTypoii Hadama mpokatku 1150C u Temmeparypoif KOHIA HPOKATKH ~
1100C. TemnepaTypy HarpeBa 3aroTOBKM I0JI NPOKATKy 1ty BapbupoBajach B
mmanasone or 900 no 1200C ¢ marom 50°C. Iepenax TemmepaTyp Mexmy 30HAME
HarpeBaTeNIbHOMN MEeYH, ONPEICISIIONINNA TeMIepaTypHbIM KIUH MO JJIMHE 3arOTOBKH OT
ee MepeHero KOHIa K 3aJHeMYy, [l YCIOBHM MPOKATKU apMatypHoro npoduis Nel4d
npu tp = 900C cocrasnsier At = 19,8C; npu tp = 950C — At = 24,4C:; npu tp = 1000C
— At = 29,4C mpu t, = 1050C — At = 33,6C; mpu to = 1150C — At = 44,PC npu to =
1200 — At = 49,7C. YcnoBus peanusamun crocoda MPOKATKH apMaTyPHBIX Ipoduieit
Ha HEMPEPBIBHBIX MEIKOCOPTHBIX cTaHax 250—4u 250-50mnuchiBaroTcss HOMOTPaMMON,
NIPEICTABICHHON Ha PUCYHKE.

Hampumep, mpu temmeparype Hadama mpokatku 1150C mo neiictByromeii
TEXHOJOTMH TPOU3BOJACTBA apMaTypHOro TMpokaTa auameTpoM 14MM B JUHHUH
HENPEPBIBHOTO MENKOCOpPTHOTO cTaHa 250-5 mepeman TemmepaTyp NEpeaHEro Hu
3aJHEr0 KOHIIOB 3aroTOBKH COCTaBHUT 44,ZlfJ C. ID1aBoyHBIM XHMMHYECKHII COCTaB
HU3Koyriepoaucroir cramm Mapku Cr.3cm. crnepyrommii (%): C=0,16; Mn=0,49;
Si=0,21; S=0,030; P=0,0141ns npokaTku OTOMpaIX 3arOTOBKH OT CPEIHEH YacTH
ciutka. [IpoBeneHnMe KOHTPOJIBHOTO aHaIM3a XUMHUYECKOTO COCTaBa IMepenHed Hu
3aJlHel YacTel 3aroTOBOK IMOKA3aJio COBIAICHHUE COACPKAHUS OCHOBHBIX XMMHUYECKUX
9JIEMEHTOB M HE3HAYMTEIbHO OTIMYaIoch oT IutaBouyHoro (%): C=0,164; Mn=0,52;
Si=0,22; S=0,030; P=0,016IpoBeacHre MeXaHMYSCKUX HCIBITAHUNA Ha PACTSHKCHHE
apmatypsoro npoduis Neld knacca npounoct A240C o ACTY 3760:200Giokazano
cnenyromiee. [I[poUHOCTHBIE XapaKTEPUCTHKH CTEP)KHEBOW apMaTyphl, OTOOpPaHHBIE OT
HepeIHeT0 OTpe3Ka 3aroToBKM B cpeaHeM (cpemnue 3HaueHus: w3 40 WCHbITaHUI)
COCTABIISUIH. BPEMEHHOE CONPOTHBICHHE paspbiBy op=440H/MM%, mpemen Tekydectn
67=306 H/MM?, a 0TOOGpaHHBIE OT 3aMHET0 OTPE3Ka ITOI JKe 3aT0TOBKH COOTBETCTBEHHO
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GB=457H/MM2 " GT=331H/MM2. Cpennue 3HayeHUs IUIACTUYECKUX CBOMCTB
apMaTypHOTO TIpOKaTa, OTOOpaHHBIC OT MEPETHEr0 OTpe3ka 3aroToBku 0s=42,4 %, a
oTOOpaHHBIE OT 3aJAHETO OTpe3ka 3arotoBku 05=40,4 %. HopmaTuBHBIE 3HAYCHHS
MPOYHOCTBHIX U TUIACTUYECKHX CBOWCTB apMaTypHOTO TMpOKaTa Kjacca MPOYHOCTH
A240C no JICTY 3760:2006cocTaBisorT: 6s>370H/MM%, 6>240H/MMm?, 55>25 %.
[Toy4yeHHBIE MaHHBIE MEXAHUYECKUX CBOWCTB B TOTOBOM TMIPOKATE YIOBJICTBOPSIOT
tpeboBanusim JICTY 3760:2006Ha 3TOT BHA METAUIONPOAYKIMH. Bmecte ¢ Tem
HEO0OXO0JIMMO OTMETUTh, UTO BCE 3HAUCHUSI MEXaHUYECKUX XapaKTEPUCTUK apMaTypHOTO
npoduns Neld, oroOpaHHBIE OT NEpPEAHEr0 M 3aJHET0 KOHIIOB OJHOW 3aroTOBKHU
OTJIMYAIOTCA. DTO CBS3aHO C MEPEnajoM TeMrepaTyp MEPEeIHEro W 3aJHEro KOHIIOB
3arOTOBKH, HAarpeTol B METOJMYECKOW Tmeun MeykocoptHoro crana MC 250-5.
MukpocTpykTypa 00pa3ioB apMaTypHOro MpokaTa, OTOOPAaHHOIO OT NEepPeAHEro u
3aJIHETO OTPE3KOB OJHOM 3aroTOBKM, ObLTa OJWHAKOBONW U TIPEACTaBIIsJIa COOOM
beppuUTO—IEPIUTHYIO CMECH.
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Puc. —Homorpamma st onpeieneHus HE0OX0IUMOTO TEMITEPaTypHOTO
nepenaja 1o JAJMHe 3arOTOBKU B 3aBUCMMOCTH OT TEMIIepaTyphbl HarpeBa Ha
TUIIOBOM HEMPEPHIBHOM MEIKOCOPTHOM cTaHe 250115 mpodusieit pa3audHoro
CEUYCHUS

CobOmofieHne  yka3aHHOTO perjaMeHTa HarpeBa HWCXOJHBIX 3aroTOBOK Ha
TUTIOBOM HEMPEPHIBHOM MEIKOCOPTHOM cTaHe 250 mo3BOMSIET KOMIIEHCUPOBATH
TEeMITepaTypHBIN KJIWH, 00pa3yroNIuiics mpy 3aja4e 3ar0TOBOK B MEPBYIO KIIETh CTaHa,
0o0paTHBIM TeMIIEpPaTypPHBIM KIWHOM, CO3JaBaéMbIM IPH HArpeBe 3aroTOBOK B ICYH,
YTO TIO3BOJISIET CTAOWJIM3MPOBATH TEMIEPATypy NPOKATKA B KaXKIOW KIETH
HEIMPEPHIBHOTO MEJIKOCOPTHOTO cTaHa. I[IpoBenaeHHE MEXaHWYECKUX HCIBITAaHUI
HATypHBIX O0Opa3loB apMaTypHOTO TMPOKATa, MPOM3BEICHHOTO OT OJHOW 3arOTOBKHU
MOCJIC PErJIAMEHTAIMH TEMIIEPATYyPHOTO PEeKMMa HarpeBa 3arOTOBKH B HArPEBaTEIIbHOMN
neun MC 250—-1noka3aino, 4To cpeaHue 3HaYeHUs MPOYHOCTHBIX CBOMCTB CTEPKHEBOU
apMaTypbl, OTOOpaHHBIX OT TMEpPEAHEH YacTH 3aroTOBKH COCTABHJIO. BpPEMEHHOE
compoTuBieHHe paspeiBy op=442H/MM?, mpemen texydectn or=310H/MM?, a
OTOOpPAHHbIC OT 3aIHET0 OTPE3Ka ITOH JKE 3arOTOBKH COOTBETCTBEHHO 05=444H/MM* 1
61=313H/Mm°. CpenHue 3HAYEHHs ILIACTUYECKHX CBOWCTB apMaTYpHOTO IIPOKATa,
oTOOpaHHbBIE OT MEpeAHero oTpe3ka 3arotoBku 0s=41,4 %,a oToOpaHHBIE OT 3aJHETO
orpe3ka 3arotoBku 0s5=41,0 %. Kak BugHO pa3dpoc MO MeXaHHYECKHMM CBOMICTBaM
MEpPEeTHETO H 3aJHETO OTPE3KOB OT OJHOW 3aroTOBKH CBEICH K MHUHHMYMY.
MukpocTpykTypa 00pa3ioB npeacTaBisiia (GeppuTo—IIEepIUTHYIO CMECH.
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[Tpu sToM HecoOM0aeHUE TIepenana Temmneparyp At B 3ToM ciaydyae MpUBEIET K
HEOOXOMMOCTH YBEIUYCHHS TEMIIEPATyphl HArPEBa 3arO0TOBOK, YTOOBI MPEAYNPEIUTh
MOBBIIIICHUE HArpy30K B JIMHHUSAX TJIABHBIX IPHBOJOB CTaHA IPH IMPOKATKE 3aHETO
OXJIQXKJICHHOT'O KOHIIa packaTa. PazmuynHas Temmneparypa packara o JJIHHE IPUBOJINT K
WU3MCHECHHIO MTapaMeTpPOB o4aroB Jedopmaiuu B pabouux KJICTIX CTaHA, B YaCTHOCTH,
yCIIOBHSI TPEHUS Ha KOHTAaKTe MeTalllla C BaJIkaMH, YTO BHOCHUT HECTAaOMJILHOCTH B
rCOMETPUYCCKHE  TMapaMeTphl  TOTOBOIO  Mpokara. IlpudyeM  mpeBbIIICHUE
ycTaHoBJIeHHOTo At TmpuBeneT K YTOHCHHMIO 3aJHEr0 KOHIIA TOTOBOIO IPOKaTa
BCJIEACTBUE W30BITOYHON KOMIIEHCAIMA TEMIIEPATypHOTO KIIMHA, a yMmMeHbIneHue At
HUKE YCTAHOBJICHHOTO TMPHUBEACT K YTOJIICHUIO 3aJHEr0 KOHIA BCIEACTBUE
HEJI0OCTAaTOYHOW KOMITCHCAIIMM YKA3aHHOTO TeMIlepaTypHOro kiuHa. IIpu 3ToM, Kak B
TOM, TaK U B JPYIOM CiIydac YBEIHMYHTCS Pa3OpoCc MEXaHMYECKUX CBOKMCTB IO JIJTHHE
TOTOBOTO MPOKATA.

BbIBOALI.

1. Pa3paboran cmoco® TPOM3BOJCTBA COPTOBOTO MPOKATa, O0OECTICUMBAIOITUI
KOMITCHCAIIMI0 HEPABHOMEPHOTO PACIPEACIICHUS TEMIIepaTyphbl MO IJIWHE 3arOTOBKHU
IIpH 3aj1a4€ €€ B MEePBYIO KJIETh CTaHA.

2. IlpoBeneHHBIC MPOMBIILICHHBIC SKCIICPUMEHTBI B YCIOBHUSX HEMPEPHIBHBIX
MenkocopTHbIX ctaHoB MC 250—1u MC 250-5no0ka3anu, 4To npeajaraeMblii crocod
MPOM3BOJCTBA apPMAaTyYpHOTO IIpoKaTa OOECIeYMBaeT IOJIYYCHHE MHUHHUMAIbLHOTO
pasz0Opoca 3HaYCHUI MEXaHUYECKUX CBOMCTB IO JIJTMHE pacKara, IMoJIy4aeMoro OT OJHOU
3arOTOBKH.

3. Peanuzanus 3toro cnocoba 03 YCI0KHEHHSI TEXHOJOTHYECKOTO Mpolecca U
0e3 JOIMOJHUTEIIBHBIX KalMTaJbHBIX 3aTpaT Ha €ro peain3aluio 00CCIeCYrBACT
CHIDKEHHUE pacxojia SHEPTHH NP MPOM3BOACTBE COPTOBOIO MpPOKaTa, M CIIOCOOCTBYET
MOBBIIMICHUIO TOYHOCTH pPa3MEpPOB U CTAOMIHM3AIMM MEXaHWYECKUX CBOWCTB U
CTPYKTYpBhI METajula Mo JUIMHE TOTOBOTO MpOoduis, a TakkKe CTaOmiInM3aruu padoThI
CHUCTEM AaBTOMATHYECKOTO YIPaBJICHUS M PETYJIMPOBAHUS TIpoIlecca MPOKATKA Ha
CTaHax.
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