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AHHoTaumsa. Llenb. [ns konecHoro nponsBoAcTBa pa3paboTaHa BbICOKOMNPOYHAsA MapKa HWU3KOMErnpoBaHHOM CTanu, B OCHOBE
KOTOPOW WCNONb30BaH YrNepoj, MapraHel, KpemHWid, TuTaH, Qocgop, BaHagwuii, HWO6WIA, XpoM. HeobXoauMMO YCTaHOBUTb
3aKOHOMEPHOCTMW BAUSHUA TONWMUHbI 3ar0TOBOK U CTEMEHW NErnpoBaHns Ha CTPYKTYPY M MeXaHU4YecKune CBOMCTBA OMbITHOW CTanu
10X®TBY Ha BEPXHEM W HWKHEM Mpedene COAEPXaHMA NErvpyloWnX 371eMeHTOB U YyKasaTb NYTWU [anbHeiLuero noBbILEHNs
nokasaTteneil MPOYHOCTM WM nAacTMYHOCTM cTanm 10X®PTBy. MeToauka. McnbiTaHns NPOBOAWAM Ha NWUCTOBbIX 3aroToBKax
TonuwmHoi ot 3,0 go 11,0 mm. Tepmuueckas 06paboTKa 3aktoyanack B Harpese go 900 oC, nocnefytowei BblePXKOA 1,5 MUH/MM
N OXNaXAeHus Ha Bo3fyxe. MexaHWYecKne CBOWCTBA ONPEAENsNN Ha CTaHAapTHbIX paspbiBHbIX 06pasuax no FOCT 1497-84 Ha
pa3pbliBHONM MawnHe MYT1-20 npu Harpyske 5 T 1 CKOPOCTW ABV)XEHWSA aKTUBHOro 3axeata 2,5 MM/MUH. VccnefoBaHne CTPYKTYpbI
CTaMM W COOTHOLIEHWE CTPYKTYPHbIX COCTaBNAoWMUX GeppuT-nepant o6pasLoB OnNpeaensnn € MOMOLWbI  NPOrpamMMHO-
annapaTHOro KOMIMJ/eKca, B COCTaB KOTOPOro BXOAWT CBETOBON WHBEPTUPOBaHHbIA MuKpockon «AXIOVERT 200 MAT» c
aBTOMaTMYecKOol CUCTeMOW aHanm3a usobpaxeHuit «Bugeo-TecT-MeTtann». Mposogmnack (hoTochbemMKa CTPYKTYpbl 06pasLoB Ha
pacTpoBOM 3/1IEKTPOHHOM MUKpockorne «SUPRA 40 WDS». Pe3ynbTaTbl. YCTaHOBNEHO, 4TO cTalb 10XDPTHBY nMeeT (heppuTHYto
CTPYKTYPY C He3HauyMTeNlbHbIM KO/IMYECTBOM MEP/IMTA U COXPaHAET JOCTAaTOYHO BbICOKYIO MAaCTUYHOCTb MPU PasHblX TOJLMHAX.
OfiHako, Npu COAepXXaHUW Nerupyowmnx 3NeMeHTOB Ha BepxHeM npegene TY pasmep 3epHa W, COOTBETCTBEHHO, MNACTUYHOCTb
COXpaHATCA Mpu  GONbLIMX BbILEPXKAX B MNpOLecce pekpUCTalNn3aLMOHHOrO OTXura. B pesynbTaTe wuccnefoBaHuit
MWKPOCTPYKTYpPbl YCTAHOB/IEHO, YTO NOBbILIEHWNE COAEPXKAHNUSA NErNPYIOLLMNX 3NEMEHTOB B CTa/IM CNOCOGCTBYET M3MENbYEHUIO 3epHa
nocne peKpUCTaIN3aLMOHHOr0 0TXXMUIa, COOTBETCTBEHHO, C 4...5 6annos go 6...7 6anna. YBennyeHue ToAWwmMHbI ancta ¢ 3,0 MM o
5,0 MM CONPOBOX/AeTCA CHUXEHMEM npegena npoyHocTn ctann 10X®PTEY Kak B NPOA0/bHOM, TaK U B NONEPeYHOM HarpasieHuu.
Mpu yBennyeHun TONWMHBLI nucta o 11,0 mm Habniogany MOHOTOHHOe YBeNWYeHue npefena NpoyvHocTu. lnacTuueckue >xe
XapakTepUCTUKN WMEeKT $BHbIA 3KCTpeMyMm npu TonwmHe 9,0 MM. W3yyeHue cppakTorpaMmMm MOBEPXHOCTeN pa3pyLueHus
NPOAO0/bHBIX U MonepeyHbIX 06pasLoB NMokasano, 4To 06pasLibl TONLWMHONR 3,0 MM UMeNM Pa3HO3ePHUCTYHO CTPYKTYPY XapaKTepHYHo
ONA He3aBeplUeHHOro npolecca pekpuctanauMsauum. Hapagy € MenKO3epHUCTOW CTPYKTYpPOW MpUCYTCTBYIOT 60/bluve 3epHa
CBUAETENLCTBYIOLLME O NMPOSBAEHNM COBMPATENbHON pekpucTanm3auun. bonee paBHO3epHUCTYO CTPYKTYpPY UMenu o6pasubl cTanu
10XdThuy TonwmHoli 5,0 Mm. Havnbonee paBHO3epHUCTas CTPYKTypa COOTBETCTBOBaNa 06pasuam TonwmHoi 7,0 n 9,0 mm. Hay4Has
HOBM3HA. [oNy4YeHbl HOBble Hay4Hble [AaHHble O BAWAHUM TOMLMHbI 3arOTOBOK U CTEMEHW fernpoBaHUs Ha CTPYKTypy W
MexaHuyeckue ceoictBa ctann 10XdDTBu. [MpakTuyeckas 3HAYMMOCTb. YCTaHOBMEHbl MapameTpbl PeKPUCTanNn3aLMOHHOro
oTXKura onbITHOM cTan 10XPTHBY AN NOBbIWEHWS NOKa3aTenein NaacTMYHOCTK.

KntoueBble cnoBa: HU3KOMErMpoBaHHaa CTasb, CTPYKTYpa, MexaHU4eckue CBOIACTBa, TONLWWHa NNCTa, DEKpMCTaﬂﬂM3aU'I/IOHHbII7I
OTXXWUr, N3nom
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AHoTauis. MeTa. [Ona KonicHOro BMpoGHMLTBA pO3po6/ieHa BMCOKOMIiLHA MapKa HW3bKOMeroBaHol cTali, B OCHOBI fKOT
BUKOPUCTAHWIA BYrnelpb, mMapraHelb, KpeMHiii, TuTaH, tocdop, BaHagiil, Hiobili, xpom HeobXigHO BCTAaHOBMTW 3aKOHOMIPHOCTI
BM/IMBY TOBLLMHW 3aroTOBOK i CTYNeHS NIEryBaHHsA Ha CTPYKTYPY i MeXaHiuHi BnacTueocTi gocnigHoi ctann 10XPThY Ha BepXHbOMY
i HYXKHbOMY MEXi 3MICTY NIerytounx efleMeHTIB i BKasaTh LWAAXU NOAaNbLIOro NiABULEHHS NMOKa3HWKIB MILHOCTI i NAaCTUYHOCTI
ctani 10X®TBy. MeToanKa. BunpobyBaHHS NPOBOAMAN Ha NNCTOBMX 3aroTiBkax ToBlwuHOK Big 3,0 go 11,0 mm. TepmiyHa
06po6ka nondArana B HarpisaHHi 40 900 oC, HaCTYMHOI BUTPUMKOK 1,5 XB/MM i 0XONOMKEHHSA Ha NOBITPi. MexaHi4Hi BNacT1BOCTI
BM3HAYaNM Ha CTaHAapTHUX Po3puBHMX 3paskax 3a MOCT 1497-84 Ha po3puBHOT MawuHi MYT1-20 npu HaBaHTaXeHHi 5 T i
LWBMAKOCTI PyXy aKTWBHOTO 3axonneHHs 2,5 mMm/XB. [O0CNIfXEHHA CTPYKTYpU CTai i CMiBBifHOLIEHHA CTPYKTYPHUX CKNafoBUX
(hepuT-nepniT 3paskiB BuM3Ha4Yanu 3a [LOMOMOrOK MNPOrpamMHO-anapaTHOro KOMMeKcy, [0 CKnafy SKOro BXOA4UTb CBITNOBWIA
iHBepTOBaHUii Mikpockon «AXIOVERT 200 MAT» 3 aBTOMAaTM4YHOIO CUCTEMOK aHanisy 3o06paxeHb «Bigeo-TecT-MeTan».
MpoBogunack (hoTO3MOMKa CTPYKTYpU 3paskiB Ha pacTpPOBOMY eNneKTPOHHOMY Mikpockoni «SUPRA 40 WDS». PesynbTaTw.
BcTtaHoBneHo, wWo cTanb 10X®DTBY Mae (hepuTHOI CTPYKTYpPY 3 HE3HA4YHOH KinbKiCTIO MepniTy i 36epirae [OCUTb BUCOKY
NNACTUYHICTb NPW Pi3HUX ToBWMHaX. OfHaK, Npy BMICTi Neryrumnx enemMeHTiB Ha BEPXHili Mexi TY po3mip 3epHa i, BignoBigHO,
NNacTUYHICTb 36epiraloTbCs NpuU BENWKWUX BUTPUMKAX B MPOLECi pekpucTanisauiiiHoro Bignany. B pesynbTaTi AoCnigXeHb
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MIKPOCTPYKTYPU BCTaHOBNEHO, L0 MiABULEHHS BMICTY /fIEFYHOUMX €NEeMEHTIB B CTali CNpusie NOAPiOHEHHI0 3epHa nicns
pekpucTanisayiiHoro Bignany, BignosigHo, 3 4 .. 5 6aniB [0 6 .. 7 6ana. 36inbweHHa ToBWMHM nncta 3 3,0 MM go 5,0 mm
CYNPOBOMKYETLCA 3HVMKEHHAM MeXi MiyHocTi cTani 10X®TB4Y SK y M0340BXHLOMY, TaK i B MOMEPEYHOMY Hanpamky. [Mpu
30iNbWeHHI TOBWMHM nncTa Ao 11,0 MM cnocTepiranm MOHOTOHHE 30iNbLUEHHS MeXi MILHOCTI. MNacTUYHI X XapaKTepucTUKu
MarTb IBHWUI eKCTpeMyM Npu TOBLWMHI 9,0 MM. BUBYEHHS (paKTOrpam nMoBepXoHb PYiHYBaHHS MO3A0BXHIX i MONepeyHnX 3paskiB
nokasano, Lo 3pasku TOBWMHOW 3,0 MM Manum pi3HO3EPHUCTY CTPYKTYpY XapakTepHy AN He3aBeplUeHoro npouecy
pekpucTanisauii. Mopsg 3 Api6GHO3EPHNCTOI CTPYKTYPO MPUCYTHI BENUKI 3epHa CBigYaTb NPO NposiB 36MpanbHOT pekpucTanisauii.
BinblWw piBHO3EPHUCTY CTPYKTYpy Manu 3pa3ku cTtani 10X®PTBu ToBwwmHOw 5,0 MM. Haiibinblw piBHO3epHUCTA CTPYKTypa
Bignosigana 3paskam ToBwmHow 7,0 i 9,0 Mm. HaykoBa HOBM3HA. OTpuMaHi HOBI HayKOBI faHi Npo BNAWB TOBLUMHW 3ar0TOBOK i
CTYNeHs NeryBaHHs Ha CTPYKTYpY i MexaHiuHi BnactueocTi ctani 10X®TBu. MpakTuyHa 3HauMMicTb. BcTaHOBNEHO napameTpu
pekpucTanisayiriHoro Bignany gocnigHoi ctani 10X®TBY gns NigBULLEHHS NOKA3HWKIB NNaCTUYHOCTI.

Kno4oBi crnoBa: HW3bKONEroBaHa CTaflb, CTPYKTYpa, MexXaHiYHi BMacTMBOCTI, TOBLMHA NACTa, pekpucTanisauiiHuii Bignan,
3nam
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Abstract. Purpose. For the wheeled production the high-strength brand of low-alloy steel is worked out, a carbon, manganese,
silicon, titan, phosphorus, vanadium, niobium, chrome, is used in basis of that. It is necessary to set conformities to law of influence
ofthickness of purveyances and alloying degree on a structure and mechanical properties of an experience steel of 10X®Tbuy on the
top and lower limit of maintenance of alloying elements and to specify 10X®TEu became to the way of further increase of indexes of
durability and plasticity. Methodology. Tests conducted on sheet purveyances in from 3,0 to 11,0 mm. thick Heat treatment consisted
in heating to 900 oC, by subsequent self-control 1,5 mines/of mm and cooling on air. Mechanical properties determined on standard
break standards for TOCT 1497-84 on the break machine of MY - 20 at loading of 5 ton and rates of movement of active capture a
2,5 mm/min Research of structure became and correlation of structural constituents the ferrit-pearlite of standards was determined by
means of complex in the complement of that the light inverted microscope of "AXIOVERT 200 enters MAT" with the automatic
system of analysis of images "Video-test-metal”. Photography of structure of standards was conducted on SEM of "SUPRA 40
WDS". Findings. It is set that steel of 10X®Tbu has a ferritic structure with the negligible quantity of pearlite and saves high enough
plasticity at different thicknesses. However, at maintenance of alloying elements on a top limit that the size of grain and, accordingly,
plasticity are saved at large self-controls in the process of the recrystallization annealing. As a result ofresearches microstructures are
set that the increase of maintenance of alloying elements in steel assists growing of grain shallow after the recrystallization annealing,
accordingly, from 4...5 points a to 6...7 point. Increase ofthickness of sheet with a 3,0 mm ato 5,0 mm is accompanied by the decline
oftensile strength 10X®TBu4 became both in longitudinal and in transversal direction. At the increase of thickness of sheet ato 11,0
mm looked after the monotonous increase of tensile strength. Plastic descriptions have an obvious extremum at a thickness 9,0 mm.
The study of fractograph surfaces of destruction longitudinal and transversal standards showed that standards in a 3,0 mm thick had
had a different structure characteristic for the uncompleted process of recrystallization. Along with a fine-grained structure large
grains are present testifying to the display of collective recrystallization. More equiaxed structure was had standards became a
10X®Thu thickness 5,0 mm. The most equiaxed structure corresponded to the standards in 7,0 thick and a 9,0 mm. Originality.
New scientific data are got about influence of thickness of purveyances and alloying degree 10X®TBu became on a structure and
mechanical properties. Practical value. The parameters of the recrystallization annealing of an experience steel of 10X®TBuy are set
for the increase of indexes of plasticity.

Keywords: low-alloy steel, structure, mechanical properties, thickness of sheet, recrystallization annealing, fracture

BBegneHue CHWXKEHWE CcofepXXaHus yrnepofa He o6ecneynBano
TpeGyemble MeXaHWUYecKue CBOICTBA.
OcHogbl NernpoBaHus " TeXHOMornm o N o
NaBHOW NPUUYMHOA MOHWMXKEHHON NAACTUYHOCTY
MeTannypruyeckoro nepegena ManonepsMTHbIX o o
o HU3KOYTNEPOAMCTLIX  CTaneil  OTKPLITOM  BbINNaBKM
YrNepoancTbIX cTanei [0CTaTouYHO MonHo

ABNAETCA Hanuuve ABYX(asHOW heppnuTo-MapTeHCUTHOM
CTPYKTYypbl. BwmecTe ¢ Tem AucnepcHble 4YacTuubl
Kap6oHUTPULOB XpOMa, BaHagua WM TUTaHa, cepXusas
pocT 3epeH (eppuTa M ayCcTeHUTa MpWU TEPMUYECKON
06paboTKe, CNOCO6HbI 3HAUUTENbHO NOBbICUTb
MPOYHOCTb NYTEM AUCMNEPCUOHHOTO YNPOYHEHNS.
MoNbITKW  MHOIMX Y4YeHbIX Ha ropsvekaraHblX
nonocax M3 MeHee nerMpoeaHHoin Mn bCr cTamm,
nyTeM CMOTKMW npu 60nee HU3KMX Temmnepatypax (500-
5500C) nony4mTb BbICOKME MeXaHWYeCcKue CBOWCTBA He

C(hOpMyNMpPOBaHbl B BbIMNO/HEHHbIX paHee paboTax:
MNonosaHeHko C.A., ®oHwTetH H.M., [MoXxuBaHOBa
M.A., Masypa B.Jl., Punaca A.E., Purcéepra N.M.,
Takewn H. n gp [1-6]. OagHako, B CBA3W C OTCYTCTBUEM
000CHOBaHHbIX  KOMMMEKCOB  JIETMPOBAHUSI  OLIEHKY
BO3/1€CTBMNA BbIOPAHHbLIX KOMMOHEHTOB Ha CBOWCTBA
CTaM OHW TMpPOWU3BOAWIWA, B OCHOBHOM, TO/IbKO MO
M3MeHeHMt0 (ha3oBOro cocraea. [103TOMy 4acTo CTaau
nepenermpoBann cuctema Mn-Si-Cr-Mo un  pgaxe
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YBEHYANNCb  YCMEXOM  U3-3a  HEeCTabUNMbHOCTM KX
nokaszaTenei.  3JTO0  BbIHYXJano  KUccnefoBateneit
YCNOXHUTb TEXHOMOTMYeCKuii npoLiecc, MpoBOANTL €ro B
TpU CcTagMM U Pes3Ko CKasblBasoCb Ha YBEINYEeHUM
cebectonmocTu ctanm [7].

ViccnefoBaHnsa nocnegHux neT, MPOBOAMBLUMECH B
YKpanHe 1 3a py6exom, nokasanu, 4to o4HOBPEMEHHOe
MOBbILLEHME MNPOYHOCTM W COMPOTUBNAEHUS XPYNKOMY

paspyLueHunto HN3KO/IerMPOBaHHbIX M psALOBbIX
MasioyrnepoanCTbIX cTanei BO3MOXHO nyTem
MWKPONErMpoBaHUa - BBeAEHWA MUKpoLob6aBoK (g0

0,15%) anemeHTOB npevmyLecTseHHo IV n V rpynn Me-
puoanYeckoin cuctembl. Hambonee pacnpocTpaHeHHble
MWUKPOSIErMpyHoLLMe 3/1EMEHTbI - 3TO HWOGWIA, BaHaAuWiA U
TnTaH [8-10].

[na  KonecHoro  npou3BoAcTBa  paspaboTaHa
BbICOKOMPOYHaA MapKa HWU3KONermpoBaHHOW CTanu, B
OCHOBE KOTOPOW WMCMONb30BaH Yr/Aepof, MapraHed,
KpeMHWiA, TUTaH, docdop, BaHaauiA, HUO6UIA, Xxpom [11].

Lenb

Llensto [laHHOW pa6oTbl yCTaHOBNEeHNe
3aKOHOMEpPHOCTel  BMMAHWUSA TONWMUHbLI  3arOTOBOK 1
CTerneHW NervpoBaHus Ha CTPYKTYPY U MeXaHU4yeckue
cBOMCTBa OMbITHOW cTann 10XPTBY Ha BeEpXHEM U
HWKHEM Mpefefie CoAepXaHns Nerupyrowmx 3NemMeHToB
B CTa/.

MeTopmka

McnbiTaHMs nNpoBOAMAM HA JIMCTOBLIX 3aroTOBKax
TonwwmHoW ot 3,0 go 11,0 mMm. Tepmuueckas obpaboTka
3aknovanacb B Harpeee Ao 900 oC, nocneaytoLuel
BbIAEPXKKOM 1,5 MUH/MM U OXNTaXAEHMUS Ha BO3AYXe.

MexaHuyeckume CBOIiCTBa onpegensnu Ha
CTaHAapTHbIX pa3pbiBHbIX 06pasuax no FOCT 1497-84
Ha paspbiBHON MawunHe MYTI-20 npu Harpyske 5 T u
CKOPOCTU [BVKEHMSA aKTUBHOr0O 3axBaTa 2,5 MM/MUH. Bo
BpeMs MCNblTaHWd obpasua CHUManM guarpaMmmy
pacTsXKeHWs,  (DUKCUMPYIOLWYI0  3aBUCMMOCTb  MeXAy
JeicTeytoleli Ha obpasel, CM0 P, U BbI3BAHHON elo
pedopmaumein /. Tpyv  MCNbITAaHUM  Ha  pacTsHKeHKe
onpegenanu: @8- rpaHuly npoyHoctn, MMa, Or-
rpaHuLy  Tekydect, MIMa, 5-  oTHocuTenbHoe
yAnHeHune, %.

ViccnegosaHve CTPYKTYpbl CTany U COOTHOLUeHWe
CTPYKTYPHbIX COCTaBAAOLWMX heppuT-nepanT obpasL,os
onpefensnn c MOMOLWb  NPOrpaMmMHO-annapaTHoro
KOMM/eKca, B COCTaB KOTOPOrO BXOAMT CBETOBOWA
MHBEPTMPOBaHHLIN MUKpockon «AXIOVERT 200 MAT»
C aBTOMAaTMYECKON CUCTEMOI aHanu3a Wn306paxeHWi
«Bupgeo-Tect-Metann».  lpoBogunace  (hOTOCbEMKA
CTPYKTYpbl 06pa3uoB Ha pacTPOBOM  3/1IEKTPOHHOM
mukpockone «<SUPRA 40 WDS».

Pe3synbTaTthbl

B npouecce mccnefoBaHus GbiNo M3y4yeHO BAKUSHWE
TONWMHLI  3aroTOBOK W CTENeHW ferpoBaHus Ha
CTPYKTYPY ¥ MEXaHUYeCKne CBOCTBA OMbITHOI CTa/n Ha
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BEPXHEM W HWXKHEM Mpefene CoAepXaHus Nerupyowmux
3/1EMEHTOB.

B pesynbTaTe WCCNEeOBaHWA  MUKPOCTPYKTYpSI
YCTaHOB/IEHO, uTo MoBbILLIEHWE cofepxaHus
NErvpyiowWmx 371eMeHToB B CTaAM  CrMoco6eTByeT

M3MEeNbYEHNIO 3epHa MNOC/Me PEeKpPUCTaN3ALNOHHOTO
0TXKWUra, COOTBETCTBEHHO, ¢ 4 .5 6annoB go 6 .7 6anna.
YBenuyeHve TonwmHbl nucta ¢ 3,0 MM go 50 mMm
COMPOBOXAAETCA CHVKEHMEM Mpejena MPoYHOCTM cTanm
10X®PTBy Kak B NPOAONLHOM, TaK W B MOMEPEYHOM
HanpasneHun (puc. 1).

(MR

Puc. 1. N'3ameHeHne NPOYHOCT HbIX XapaKTepucTuk
cTamm 10XPThY B 3aBUCHMOCTU OT OKOHYATE/bHOMN
TONWMHLI iucTa: 1- npofonbHas, 2 - nonepeyHas /
Change ofdurability descriptions 10X®TBy became

depending on thefinal thickness ofsheet:

1 - longitudinal, 2 - transversal
Mpu yBennyeHUn TONWUHBLI fnnucta o 11,0 mm
Habnoganu MOHOTOHHOE  YyBe/ln4yeHue npegena

MPOYHOCTU. TNAcTUUECKME XKE XapaKTepUCTUKU UMEeIoT
SBHbI 3KCTpPeMyM npu TonwmHe 9,0 MM. 3TO KacaeTcs

Wb  OTHOCUTE/IbHOTO  CY)XXeHUs ¥,  rokasatenu
OTHOCUTENbHOTO YAJIMHEHNS U3MEHAKTCSA HEOAHO3HAUYHO
(puc. 2).

Mpn TonwwmHe nmcta 9,0 MM Habngaetca
[OCTaTOYHOE  pe3Koe  pas3fMumMe B MNoOKasaTensx
OTHOCUTENbHOTO  YANUHEHUA B MPOJOSIBHOM U
nornepevyHoOM  HanpaBieHusaX. OTO  yKas3blBaeT Ha

NposiBeHWe aHM3oTponuu fedopmauun. A MOoBbILLeHME
MNacTUYeCKMX CBOWCTB B 06M1aCTU TOJMLMHBLI UCTa OT
50 MM go 9,0 MM MOXHO O6BACHWTL ONTUMAa/bHOW
CTeneHbl0  Aedpopmauum,  KoTopas B JIUCTOBBIX
(heppUTHBIX U ManonepMTHbLIX CTansx NpPosBAfeTCA Npu
e=45.60% [12].

M3yyeHune thpakTorpaMm noBepxXHOCTel paspyLueHuns
NPOAONbHBLIX M MOMepeyHbIX 06pasLoB MoKasano, 4To
06pasubl ToMWMHOA 3,0 MM KMMENW PasHO3EPHUCTYIO
CTPYKTYPY XapakTepHYIO [/1f He3aBepLUeHHOro npouecca
pekpuctanausauun.  Hapagy € MefIKO3epHUCTON
CTPYKTYpoOii MPUCYTCTBYIOT 6onbLine 3epHa
CBUAETENbCTBYIOWME O MPOsIBNEHUM COBUpaTeNbHONA
pekpuctanamsaumm (puc. 3 a). bonee paBHO3EPHUCTYHO
CTPYKTYpY uMenn o6pasubl ctanm 10XDTEY TONWUHOR
5.0 MM (puc. 3 6). Hanbonee paBHO3epHUCTaa CTPYKTypa
COOTBETCTBOBaNa obpasuam TonwmHon 7,0 n 9,0 mm. B
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PEKPUCTaNNN30BaHHbIX 61aronpuaTHON cthepoobpasHoi
(hOpMbl  3epHaX  BUAHbI  MOMIOCbI  CKOJIbXEHUS,
pacnonoXeHbl MNPeVMyLLECTBEHHO Mo Yyrnom 450C K
HanpaBNeHUIO MPUIOXEHHOI Harpysku, 4TO ABASETCA
MPU3HAKOM BbICOKOI niacTuyHocTu (puc. 3 B, ).

non [ oTHoCUTENbHOE yAnMHEHne, %

= oTHOCUTENbHOE Cyxetme, %

TonwwHa, MM
Puc. 2. i3ameHeHVe nnacTUYeCKNX XapakTepPUCcTUK
cTanm 10XdTBY B 3aBUCMMOCTHU OT OTHOCUTENLHON
TONWMHBLI AncTa: 1- npofonbHas, 2 - nonepeyHas /
Change ofplastic descriptions 10X®Tbu became
depending on the relative thickness ofsheet:
1 - longitudinal, 2 - transversal

®pakTorpaMMbl  MOBEPXHOCTM  MOMEPEYHBbIX U
NPOA0/bHbLIX 06pasLoB ToAwMHON 11,0 MM yKasbiBaloT
Ha Hayano cobupaTenbHON pekpucTanau3alMnm 0 Yem
CBMAETENbCTBYIOT KPYMHble 3epHa. Takoe CTPYKTYpHOe
COCTOsIHME XapakTepusyetcs NOHXKEHNEM
nnacTmyHoctn (puc. 3 4, e, puc. 2). YBeluuyeHue
BbIAEPXXKM  Mpu  TemnepaType  pekpucTanausaymu
06pasLoB  TONLMHOW 11,0 wmm  crnocobeTByeT
YaCTMYHOMY paCTBOPEHUI0 KapbOHUTPUAHOW (hasbl K
COMpOBOXAaeTCA  YBeNU4YeHMeM  3epeH.  [puyunHoin
MOHWXEHHON NNacTMYHOCTM 06pa3LoB TonwmHa 3,0 MM
MOXeT 6bITb KapboHWUTpUAHas (asa, KoTopas He ycnena
Koarynmposarb. Csoto Jono BHeC/u n
HeMeTanmyeckme BKOYeHUs (okcucynbtuasl P3M
rnobynspHon W OBaNlbHOM  (hOPMbI), MPUHMMatOLLNE
yyacTnsa B Mpoueccax paspylleHus metanna Mo
AMOYHOMY TUNy (puc. 3 a).

OCHOBHOI NPUYMHONA, AOMUHMPYIOLLEN B npoLeccax
paspyLUeHns, MNOCTOSHHO CTaHOBSATCA MWKPOMOpbl W
TPELLMHBI, 3apoXKAatoLlnecs Ha rpaHuLax 3epeH, a 3aTem
n MexdasHbiX rpaHmuax (cMm. puc. 3 g). MNpu atom
BA3KWIA U3710M Ha MPOAOJbHbLIX 06pasuax CMeHsTCA
KBa3MCKONOM Ha nonepeyHbiX obpasuax (cMm. puc. 3 €)
[13].

B pe3ynbTaTe nccnefoBaHUiA yCTaHOBMEHO, YTO CTallb
10XPTBuy nmeet (heppuUTHYIO CTPYKTYpPY c
He3HauyMTe/lbHbIM KO/IMYeCTBOM Mep/nuTa U CcoxpaHseT
[OCTAaTOYHO BBICOKYHO MJACTUYHOCTL MpPU  pasHblX
TonwmHax. OfHaKo, NpW COfepXaHWn NerupyroLmx
3/IEMEHTOB Ha BepxHem npedene TY pa3mep 3epHa W,
COOTBETCTBEHHO, MMACTUYHOCTb  COXPAHATCA  Npu
60/MbLLMX BblJepXKax B npovecce
pekpucTanansaunoHHoro omkura. Kpome 3Toro, Ha
rnokasatenu MpPOYHOCTM U MJACTUYHOCTU  CTaiu
10XDThY 0Ka3blBaOT BAMSHUA CTeMeHb gedopmMaLnu u,
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BO3MOXHO,  3HEpProcuioBble  MapameTpbl  ropsueit
NpoKaTkW. Mo3TOMy HeOGXOAMMO MCCNef0BaTh BAUSHUS
PeXMUMOB  fethopMaLMOHHO-TEPMUYECKO/  06paboTKK
CTa/M Ha MexaHW4eckue CBOWCTBA M OMTUMMW3UPOBATb
PEXMMbI TOpAYeil NPOKaTKM.

il e

Puc. 3. ®pakTorpamMmbl NOBEPXHOCT N paspyLLeHna

06pasLoB, Bblpe3aHHbIX BAOb MNACTUHbI TO/LWNHON
3MMm (@), 5mMm (6), 7mMm (B), 9mm (), 11 (g) v nonepek
NAacTUHbI TOAWNHON 11 MM (€), nocne Mcnbl TaHni Ha
pacTs>keHue / Fractographs ofsurface ofdestruction of
standards intagliated along aplate in a 3 mm (a) thick, 5
mm (6), 7mm (8), 9 mm (r), 11 () and across aplate in

a 11 mm (e) thick, after tests on tension

Haquaﬂ HOBU3Ha U NpakKTnyecKaa 3Ha4NMOCTb

MMonyyeHbl HOBbIE HayuyHble [aHHble O BAUAHUN
TO/IWMHLI  3aroTOBOK WM CTemneHW /flerupoBaHMa  Ha
CTPYKTYPY ¥ MexaHMYecKue cBoicTa ctanu 10XPThuy.

YcTaHOBNeHbI NapameTpbl PeKpucTanIn3alMoHHOro
omXkura onbITHOW cTann 10X®DTBY [as MOoBbILLEHUS
nokasaTesieil N1acTUYHOCTK.

BbiBoabI

yto cTaib  10XPTBy wumeeT
c He3HaYNTEeNbHbIM

1 ¥YcTaHOB/EHO,
(heppuTHYIO CTPYKTYpYy
KO/IMYECTBOM  MEpAMTa W COXPaHseT  A0CTaTO4YHO
BbICOKYIO  MIIACTUYHOCTb  MpPU  pasHblX  TOLMHAX.
Hanbonee paBHO3epHMUCTasA CTPYKTypa COOTBETCTBOBa/A
o6pasuam ToAWwmHoR 7,0 n 9,0 Mm.

2. Mpu copepxaHUW NErvpyrowmx 3MEMEHTOB Ha
BEpXHeM npegene TY pa3mep 3epHa W, COOTBETCTBEHHO,
NNacTUYHOCTb COXPaHATCA NMPU 6ONbLUMX BblJEPXKKaX B
npoLecce pekKpuUCTanim3aLMoOHHOro OTXuUra.
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