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Anoranisi. Ilocmanosxa npoonemu. TIporHo3 MexaHiYHUX BIACTUBOCTEH METaJliB 3/iIICHIOETHCS, B OCHOBHOMY, Ha OCHOBI aHali3y
CTaTHCTMYHHMX [aHMX Ta pe3y/bTarTiB MNpPSMHX EKCIepUMeHTiB. [l dYac CHIBCTAaBICHHS IMX PE3YNbTATiB y [CSAKHX BHIAKaX
CIIOCTEPIraloThCsl PO30DKHOCTI MiXK pe3yJIbTaTaMH MPOrHO3y MEXaHiYHHX BJIACTHBOCTEH Ha OCHOBI KUIBKICHHX TOKA3HHKIB CTPYKTYPH Ta
JTAHAMU HaTypHUX icruTiB. OJIHI€I0 3 IPHYIH, 0 BUKIMKAIOTh PO30DKHICT Pe3ybTaTiB MoXKe OyTH HEIOBHOTA (hOpPMAIIBHOT aKCIOMATHKH
MiJl 9ac OIHUCY PEAIbHUX ENEMEHTIB CTpyKTypH. TOMY B CTATTi 3allpONIOHOBAHO 3aCTOCOBYBATH /UL IPOTHO3Y MEXaHIYHHUX BJIACTUBOCTEH
MeTaity, Ha npukiafi crani Cr3mc, (ppakTanbHu TiAXiz, Mo 6a3yeThes Ha BU3HAUCHH] ()paKTAIBHUX PO3MIPHOCTEH CKIIATIOBUX CTPYKTYPH.
Mamepianu ma memoouxa. 3a JOTIOMOTOI0 METOJMK PErpeciiHoro aHamizy Ta Teopii (pakramiB OTpUMaHO MaTeMaTHYHy MOIEINb
MPOTHO3Y KPHUTEPIiB SIKOCTI KOHCTPYKUiiHOT HI3bKoMeroBaHoi cram CT3IC 3aeKHO Bil BIUIMBY TapaMeTpiB CTPYKTYPH Ta €JIEMEHTIB
XiMiuHOrO CcKiany. Pesyromamu Oocnidncens. TIpoBeneHO aHalli3 BIUIMBY XIMIYHOTO CKJamy Ta (pakTaibHOI PO3MIpHOCTI (epHuTHO-
MEPJITHOI CTPYKTYPH Ha MEXaHI4YHi BIACTUBOCTI CTANi: MEXY MILIHOCTI, MEXY [UIMHHOCTI, BiTHOCHE 3BY)KCHHS Ta BUIOBKCHHSI, TBEPIICTb.
AJIeKBaTHICTh OTPHMAaHUX Pe3yJIbTaTIiB MiATBepLKYeThCs Kputepisimu Koxpena i @imepa. [1nsixom gocmimpkeHHs KoeillieHTiB OTpUMaHNX
3aJIe)KHOCTEH OTPUMAHO TiCTOrpamy, IO OIIICYE BIUIMB (DPaKTaIbHOI PO3MIPHOCTI MeTaly Ha MeXaHI4Hi BiacTHBOCTi. B pesynbrari
EKCIIEpPHMEHTIB YCTaHOBIIEHO, 10 (hpaKTaIbHa PO3MIPHICT 3ePeH HEpIITy 3MIHIOETHCS B iHTEepBaii 3Ha4eHb 1,662...1,790, a ¢pakransHa
po3MipHicTB 3epeH deputy — B iHTepBati 1,955...1,978 npu 3miHi Kitekocti Byriemo Bin 0,14 no 0,22 %. HaiOursmmii cTymiHb Kopemsiii
cepel] PO3MIIHYTHX YCTAaHOBJIEHO MDK (PpaKTambHOIO PO3MIPHICTIO HEpIITY Ta MOKa3HUKaMM MIIHOCTI 1 TBepAOCTi craii 3, a HaHOLIbIILy
KOPEJMII0 TMOKA3HUKIB IUTACTHYHOCTI — JIO (pakragbHOi po3MipHOCTi (epury. OTpuMaHi pe3yiabTaTH CBiIYaTh PO MOXKIIMBICTH
3aCTOCYBaHHs (PpaKTaJIbHOI I'€OMETpil /0 MPOTHO3y MEXaHIYHHWX BJIACTUBOCTEH MAaJOBYIVICLEBHX HH3bKOJICTOBAHUX KOHCTPYKLIMHHX
cTajeil IHPOKOro mnpusHadeHHs. Bucnoexu. HaBeneHo MeToquKy MporHo3y MexaHiuHHX BiacTHBOcTei craimi CT31c Ha OCHOBI aHAMI3y
BIUIMBY XIMIYHOTO CKJaay Ta (pakTaJbHUX XapakTEePUCTHK (EPUTHO-NEPITHOI CTPYKTypH. BCTaHOBIEHO, IO It HPOTHO3Y
XapaKTEePHCTHK MIIIHOCTI Ta TBEP/OCTI CTali Ha OCHOBI (h)paKTasibHOT PO3MIPHOCTI HEPIIITY CroCcTepiracThest Kopesiiis B Mexax 0,50...0,59;
a Ul IPOrHO3Y IUIACTHYHMX BracTuBocTel koperrnis 0,64. ..0,86 3adikcoBana 1y hpakTanbHOI pO3MIPHOCTI (hepHTy.

KumiouoBi citoBa: mexaniuni éracmusocmi; cmans, nepaim,; ¢hepum,; paxmanbHa po3smipHicme, Memoouxa npoeHo3sy
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Annotauusi. Ilocmanoexa npoonemst. IIporao3 MexaHUUECKHX CBOHCTB METAJUIOB OCYLIECTBISICTCS, B OCHOBHOM, HA OCHOBE
aHAJIM3a CTAaTHCTHYCCKUX JAHHBIX M PE3yNbTaToOB MHPSIMBIX SKCHEpUMEHTOB. [Ipy cOMOCTaBIEHMH 3THUX pE3yIbTaTOB B HEKOTOPHIX
CllydassXx HaOIOMAIOTCS PACXOXKACHHS MEXAy pe3ylbTaTaMH MPOTHO3a MEXAaHMYECKHX CBOMCTB HA OCHOBE KOJIMYECTBEHHBIX
ToKa3aTeNel CTPYKTYpBI U JJaHHBIMH HATYpPHBIX HCHBITaHUH. ONHOH U3 MPHYMH, NPUBOAIIMX K PACXOKICHHUIO PE3yIbTaTOB, MOXKET
SIBIIAITBCS HETIONHOTA (OPMabHON aKCHOMAaTHKU MPH ONHCAHUM PEaNlbHBIX 3JIEMEHTOB CTPYKTYphl. IlosTomy B paboTe mpensioskeHo
UCIIOJIB30BaTh Ul NPOrHO3a MEXaHMYECKUX CBOWCTB MeTasula, Ha npumepe cramu Cr3mc, pakraiabHbIA MOJXOJX, OCHOBAaHHBINH Ha
ompeielieHny (PpaKTATBHBIX pa3MEpHOCTEH COCTABISIIOIINX CTPYKTYphl. Mamepuanst u memoouxa. C HCIONB30BAHHEM METOAUK
PETPECCHOHHOTO aHAIN3a M TEOPHU (PPaKTaIOB IIOIydeHa MaTeMaTHdecKas MOJIENb MPOTHO3a KPUTEPUEB KaYeCTBA KOHCTPYKIIMOHHON
HHU3KoJerupoBaHHol crami CT3IC B 3aBHCHMOCTH OT BIMSIHUS IapaMeTpoB CTPYKTYPHl M JJIEMEHTOB XHMHYECKOTO COCTaBa.
Pesynvmameut uccnedoganuii. IIpoBenieH aHammM3 BIMSHUSI XUMIYECKOTO COCTaBa M (ppakTanbHON pa3sMepHOCTH (heppUTHO-IIEPIINTHOM
CTPYKTYPHI HAa MEXaHWYECKHE CBOMCTBA CTAJIM: TIPEAEN NMPOYHOCTH, ITIPEieNl TeKydeCTH, OTHOCHTENBHOE CYXEHHE U YIUIMHCHHE,
TBEPJAOCTb. AJIGKBAaTHOCTh MOJIy4eHHBIX PE3yJbTaToOB MOATBepxkaaeTcss kputepusamu Koxpena u Oumepa. Ilyrem wnccnenoBanus
K03()(ULHEHTOB NOTy4EHHbIX 3aBUCHMOCTEH! I0JTy4eHa I’MCTOrPaMMa, OIMCHIBAIONIAS BIMSHUE (PaKTaIbHON Pa3sMEpPHOCTH MeTajlla Ha
MEXaHHYeCKHE CBOWCTBA. B pe3ynbrare 3KCHEPUMEHTOB YCTaHOBIEHO, 4TO (hpakTaiabHas Pa3MEPHOCTb 3€PEH IepiuTa MEHSETCS B
uHTEepBaNe 3HaueHWH 1,662...1,790, a ¢pakrandpHas pa3MepHOCTb 3epeH (eppura — B mHTepBaye 1,955...1,978 npu m3meHeHun
kogectsa yriaepoza ot 0,14 1o 0,22 %. Hanboubluas cTeneHb KOppessuy Cpeid PACCMOTPEHHBIX YCTAHOBJICHA MEXY (paKTaIbHON
Pa3MEpHOCTBIO MEPINTA M MOKA3aTeISIMUA IIPOYHOCTH M TBEPJOCTH CTaIM 3, a HauOOJNbIIas KOPPENsIys MoKa3aTeNlel IIacCTUIHOCTH
yCTaHOBIICHa K (pakTaIbHON pa3MepHOCTH (eppura. IlomydeHHBIC pe3yibTaThl CBHACTEILCTBYIOT O BO3MOXHOCTH HPHMEHEHHS
(pakTanbHON TeOMETpUH K NPOTHO3Yy MEXAHWYECKHX CBOWCTB MaJIOYTJIEPOAMCTHIX HH3KOJETMPOBAHHBIX KOHCTPYKIMOHHBIX CTaleH
MIUPOKOTO HasHaueHUs. Beieoowi. IlperncraBneHa MeTonuKka IPOTHO3a MeXaHWMYECKHX CBOMCTB cramm Cr3mc Ha OCHOBE aHaiM3a
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BJIMSHUS XMMHYECKOTO COCTaBA M (PPAKTATBHBIX XapaKTEPUCTUK (HEPPUTHO-NIEPIUTHON CTPYKTYphl. YCTaHOBIEHO, YTO NPH IPOTHO3E
XapaKTEPUCTHK NPOYHOCTH U TBEPIOCTH CTAIM Ha OCHOBE ()PAKTAIBHOI Pa3MEPHOCTH MEPIIMTA HAOIIONAeTCS KOPPEILus B IIpeesiax
0,50...0,59; a mpu nporxHo3e mwIacTuueckux ceorcts Koppemsiuus 0,64...0,86 3adukcupoBana 11 ppakTaibHON pasMepHOCTH (eppurTa.

KnroueBble cioBa: mexanuueckue ceolicmsa, cmais, nepaum,; eppum, GpakmanbHas pasmepHoCcmb, MeMmoouKa npocHo3d
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Abstract. Problem statement. The prediction of mechanical properties of metals is mainly based on the analysis of statistical
data and the results of direct experiments. When comparing these results, in some cases there are discrepancies between the results of the
prediction of mechanical properties based on the quantitative indicators of the structure and the data of field tests. One of the reasons for
the divergence of results may be the incompleteness of formal axiomatics in describing the real elements of a structure. Therefore, the
paper proposes to use the fractal approach based on the determination of fractal dimensions of the constituents of the structure for the
prediction of the mechanical properties of the metal, such as Cr31c steel. Materials and methodology. Using the methods of regression
analysis and fractal theory, we obtained a mathematical model for the prediction of the quality criteria for structural low-alloy steel
Cr3nc depending on the influence of the parameters of the structure and elements of the chemical composition. Research results. The
influence of the chemical composition and fractal dimension of the ferrite-pearlite structure on the mechanical properties of the steel was
analyzed: tensile strength, yield strength, relative narrowing and elongation, hardness. The adequacy of the obtained results is confirmed
by the Kochren and Fisher criteria. By studying the coefficients of the obtained dependences, a histogram describing the effect of the
fractal dimension of the metal on the mechanical properties was obtained. As a result of experiments, it was found that the fractal
dimension of perlite grains varies in the range of 1,662...1,790, and the fractal dimension of ferrite grains 3ep in the range of
1,955...1,978 with a change in the amount of carbon from 0,14 to 0,22 %. The highest degree of correlation among those considered is
established between the fractal dimension of perlite and the indices of strength and hardness of steel 3, and the highest correlation of
plasticity indices is set to the fractal dimension of ferrite. The results obtained indicate the possibility of applying fractal geometry to the
prediction of the mechanical properties of low carbon low alloy structural steels. Conclusions. The technique of forecasting the
mechanical properties of Ct3mc steel is presented based on the analysis of the influence of the chemical composition and fractal
characteristics of the ferrite-perlite structure. It was found that when forecasting the strength and hardness characteristics of steel based
on the fractal dimension of perlite, a correlation was observed within 0,50...0,59; and in the prediction of plastic properties, the
correlation of 0,64...0,86 is fixed for the fractal dimension of ferrite.

Keywords: mechanical properties, steel; perlite; ferrite; fractal dimension; forecasting technique

IocranoBka npodeMu KIJIbKICHMX METOJMK OIL[HIOBAaHHS CTPYKTYpH, IO THpH
. . . I[OMY 3aCTOCOBYIOTBCSL.
MexaHi4HI  BJIaCTMBOCTI ~METaJlliB, BKIIIOYAIOYH ..
Jns JaCTKOBO] KOMITEHCAII{ HETIOBHOTH

HU3BKOBYTJICNIEBI ~ CTaJi  IIMPOKOTO  TPH3HAYCHHS,
CKIamaloTh ~ OAHY 3  KIIOYOBHX  XapaKTEPHCTUK
MOKa3HUWKIB iX skocti [1]. 3a HeoOXimHOCTI iX
31e0UTBIIOTO  3MIHIOIOTH Yy  TIPOIECi BHUPOOHUIITBA
OUIAXOM ~ KOPHTYBaHHS  XIMI4YHOTO  CKJIaagy B
HOPMATHBHUX MeXax a0o0 MUITXOM 3aCTOCYBAaHHS IO HUX
PI3HHUX PEeXHMMiB 0OPOOKH 3aJI€XKHO BiJl BUMOI' 3aMOBHHKA
[2]. BaximBy cramilo  KOHTPOJIO  MEXaHIYHHMX
BJIACTMBOCTEH METalliB CTAHOBHUTH X KOHTPOJIb Ha CTasil
BUpOoOHMIITBA a00 3pa3y K Micis  3aKiHYCHHS
TexHonorivHux mporeciB [3]. Ilpm 1mpOMy KITHOYOBI

dbopmanpHOi akciomaTukd [8], IO BUHHUKAE IIiJ Yac
OL[IHIOBAHHS MEXAaHIYHUX BJIACTUBOCTEH, Ha OCHOBI
aHawizy €JICMEHTIB CTPYKTYpH 3aCTOCOBYIOTh
(dbpakranpHMA MiAXim, MO Oa3yeTbcsi Ha TPOMDKHIN
acumnToTuili  [9-12]. ®pakranbHe  MOICITIOBAHHSI
YCIIIIHO  3aCTOCOBYIOTH Uil OOpoOKM  300pa)KeHb
CTpyKTypu MarepianiB [13], TporHody MexaHIYHHX
BiactuBocteil craned [14—16] ta uaByHiB [17-19] Ha
OCHOBI aHaNi3y (paKTaJbHUX PO3MIPHOCTEH €JIEeMEHTIB
iX cTpyKTYypH, OoLiHKHM OanoBoi mkanu [20], paHKyBaHHS
KpuTepiiB skocTi MertamiB [21; 22], imeHTHdiKamii

XapaKTEePUCTUKU JUTst MPOTHO3Y MeXaHIYHHUX

. . . o CKIIQIHUX cucTeM [23; 24].
BJIACTHBOCTEH Pi3HUX MaTepialiB 1ie — XIMIYHHUI CKIa]| Ta . .
cTpyKTypa 3anpornoHoBaHo IOCHiANTH apMmarypy ctami Ct3mc

(xmac At400C) y cTaHi 3aBOACHKOI IIOCTABKA Ha MPEIMET
YCTAaHOBIICHHS B3a€MO3B’SI3Ky MK 11 MeEXaHIYHUMHU
BIIACTHBOCTSAMH Ta (pakTalbHUMH PO3MIPHOCTIMH
CJIEMEHTIB CTPYKTYPH.

CriBcTaBiieHHS pe3y/bTaTiB iX KUIBKICHOTO aHAJi3y
JIO3BOJISIE 3 BIIHOCHOIO BIpPOTIAHICTIO 3iHCHIOBATH
MPOTHO3 BiacTuBOoCcTe [4-7]. OmHak Ha IbOMY eTami
JIOCHI/DKEHb  MOXYTb ~BHHHMKAaTH TII€BHI  TPYXHOLI],
MOB’s3aHI 3 IMOXHMOKaMH  OI[IHOK IPOTHO3y  Ta Marepianu Ta MeToaNKAa
pe3yiabTaTaMi HATYpHUX icmuTiB. [IOXHOKH MOXYTb

OyTn 3MOBJIEHI MEXKEI YYTIMBOCTI TpaguLidHHUX JLtst MOCHIIKCHHA OOMPAIMCH 3paskit apMATypu. si

crami Cr3nc (apmarypa), XIMIYHMH CKJIaJ SIKHX
3mintoBaBcs B OCT 380-2005 (nuB. Tabu. 1).

11



METAJIOSHABCTBO TA TEPMIYHA OBPOBKA METAJIIB ~ Ne 4-2018 ISSN 2413-7405

Tabauys 1
Bwmict enemenTiB ximiunoro ckiaagy Cr3mnc / Content of chemical elements of Ct3mnc
XiMi4Hi €IIEMEHTH C Si Mn Ni S P Cr Cu As
Bwicr, % 0,14...0,22| 0,05...0,15| 0,40...0,65 | no 0,30| mo 0,05| 1o 0,04| mo 0,30 Oflg)O 10 0,08

Mikpoctpyktypa crami Crt3mc  HaBeaeHa  Ha TIPOLICHTHUH BMICT TepJIiTy KoJmBaBcs B Mexax 18...27 %,
pucyHky 1. 3rimHo 13 BMICTOM ByIJelm©o B cCraji ¢depury 1o 80 % Ta omMHUYHMX OEHHITHHX 3epeH 10 2 %.
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Puc. 1. Cmpyxmypa cmani Cm3nc (x500) na éiocmani R 6i0 yenmpy: a R =0 mm;6 —R =6 mm; 6 —R = 12,5 mm/
Fig. 1. Cm3nc steel structure (x500) at a distance R from the center (x500): a—R = 0 mm; b— R = 6 mm;
c—R=12,5mm

3ByxeHHs (), TBepaicte (HRB)  Bu3Havaiucs

MexaHi4HI BIaCTUBOCTI CTaJIi: Meka MIIHOCTI (0p) , . . .
TPaTUI[IHHUMHI METOJJAMH Ta HABEICHI B Ta0OIUII 2.

MeXa TUIMHHOCTI (O7), BIAHOCHE BHUAOBXKEHHS (O) Ta

Tabruys 2
MexaniuHi B1acTuBocTi Ta ppakTajibHi po3MipHOCTi cTPYKTYpH /
Mechanical properties and fractal dimensions of the structure
Bincrans Bij nieHTpa 3paska, MM | DpakTaibHi PO3MIpHOCTI MexaHi4Hi BIaCTHBOCTI
R Dy Dy D, HRB | op, Mlla | o, Mlla | 6% | v %
1,955 | 1,711 1,090 65 445 270 36 68
0 1,960 | 1,698 1,119 64 445 270 36 68
1,964 | 1,662 | 1,063 64 445 270 36 68
1,972 | 1,712 | 1,132 68 450 285 34 70
6 1,975 | 1,720 | 1,131 68 450 285 34 70
1,978 | 1,747 | 1,149 67 450 285 34 70
1,976 | 1,742 | 1,165 67 455 300 32 70
12,5 1,972 | 1,790 | 1,173 68 455 300 32 70
1,977 | 1,727 | 1,158 66 455 300 32 70
Jns BuszHaueHHs (ppakTanbHOi PO3MIPHOCTI 3€peH CeKOHOMIYHMH e]eKT y NPOMHUCIOBHX MacmTadax
¢deputy Ta mepiiTy 3acTocoByBaBcs cmocid [25], B BUPOOHUIITBA ITPOKaTy 3i cTani Ct31c.
OCHOBI SIKOTO JIEXHUTh BH3HAYCHHS 301KHOCTI YHCIIOBUX 80 I I | I |
3HAUY€Hb PO3MIPHOCTEH, BUpPaXyBaHUX 3a JONOMOTOI0 ol _L__I__ 1 |
TOYOBOTO Ta KJIITHHHOTO METOMiB. Y  poOOTi v
pO3paxoByBalIMCA (DPAKTANbHI PO3MIPHOCTI MEpIiTY 01— _ll - Jr - _I_ - _lL - }_ ]
(Dn), depury (Dg), Tpanuns 3epeH (D,,) (qus. Tabm. 2). &; 504 — b —— | —

Pe3yabTaTi A0CTHiTKeHb

5, %
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|
|
|
|
1]
|

|
—
|
|
|
d

w
o

I3 3acTocyBaHHSM METOIWUKH PETPECIHHOTO aHAIi3y
OTPUMaHO 3aJIe)KHOCTI MEXaHIYHUX BJIACTHBOCTEH cTaji T | C |
Cr3mc Big (GpakTanbHHX PO3MIPHOCTEH EIIEMCHTIB I [ N IR IR B
cTpykTypu (puc. 2). OTpuMaHi 3aJIe)KHOCTI TO3BOJISIFOT | | | | |
NIPOTHO3YBaTH MEXaHI4HI BJIACTHBOCTI JOCIHIIKYBaHOT I I I l
Mapku craii (1-5), 0 TOBUHHO 3yMOBHTH CKOPOUYCHHS
KIJIBKOCTI HAaTYpHHX ICIHMTIB Ta JacTh ITO3UTHUBHUI

I
|
[
|
|
'_
|
|
—
|
|
-
|
|

o

o

1,95 1,855 1,96 1,965 197 1975 198
Dg
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Puc. 2. Cniggionoutenna misc MexaHivHumu
B1LACUBOCMAMU MA PPAKMATHUMU PO3MIPHOCTSIMU
cmpykmypu / Fig. 2. Relationship between mechanical

properties and fractal dimensions of the structure

PiBusaHs (1-7), 10 ONMCYIOTH OTPHMaHi Ha
PHCYHKY 2  3aJIe)KHOCTI, IJTBEP/DKYIOTh ICHYBaHHs
B3a€EMO3B’SI3KY MDK  (pakTaJbHUMH PO3MIpPHOCTSIMH
CTPYKTYPH Ta MEXaHIYHUMH BIIACTUBOCTSIMHU:

w=112,98D, — 153,22 R*=0,86, (1)
5=-169,46D,, + 367,82 R’=0,64, (2)
o5 = 93,425D;; + 289,01 R’=0,59, (3)
or =280,27D;; - 197,98 R’=0,59, (4)
HRB = 33,03D;;+ 9,4153 R*=0,50, (5)
or =322,37D,, — 79,633 R?=10,80, (6)
5=-42,982D,,+ 82,618 R*=0,79. (7)

Ha ocHoBi aHami3zy xoedimi€eHTiB MapHOi KOpesiil
R’ mnoGynoBano ricTorpamy, Mo BizoOpaxkae Bary
BIUIMBY (pakTaTbHUX PO3MIPHOCTEH CTPYKTYPHHUX
€JIEeMEHTIB Ha PO3TJIHYTI BiactuBocTi (puc. 3). Cuifg
3a3HAYNTH, IO B3AEMO3B'SI30K CIIOCTEPITAEThCS MiXk

Ne 4-2018 ISSN 2413-7405

TUTACTHYHUMHY BIACTHBOCTAMH (5, 1) Ta (QpakTalIbHAMH
po3MipHOCTSIMH (DEpUTY, a TaKOX MiX ITOKa3HUKAMH
MilHOCTi, TBepAocti crami (o, or, HRB) i
(pakTamTbHAMH PO3MIPHOCTSIMH TeEpiiTy. 3  (i3uyHOl
TOYKH 30py II€ MOXKHA MOSICHHTH THM, IO TEPIIT Mae
IEN0 BHIIl IMOKAa3HUKM MIMHOCTI 3aBIIKM  OlIbII
BHCOKOMY cepenHpoMy BMmicty Byrremio 0,8 %
mopiBHAHHO 3 GeputoM (~ 0,03 %). 3B'130k PpakTamIbHOT
PO3MIPHOCTI TpPaHUIb 3€pPEH  CIOCTEPIracThCs  JI0
MMOKA3HHUKIB K MILHOCTI, TaK 1 IUIACTHYHOCTI, OCKUIBKH
30UThIICHAS X JOBXWHH Ha OJWHWINO TUIONI ImTida
MOB'sI3aHE 31 3MEHINEHHSAM  pO3MIpy 3€peH, IIo
MO3UTHBHO MMO3HAYAETHCS HA MEXaHIYHHX BIIACTUBOCTSX
METaJiB.
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Puc. 3. Ticmoepama ennugy posmiprocmei gpepummno-
NepAIMmHOL CMPYKMYpU HA MeXaHIYHI nacmugocmi /
Fig 3. Histogram of the influence of the dimensions of the
ferrite-pearlite structure on the mechanical properties

Otpumani Moze aJleKBaTHI 3T1IHO 3
cratuctiaHUMHE  kputepism  Dimepa  (Fepoc 1,862;
Fipur = 2,400) ta KoxpeHa (Fepoc = 0,456; Fipur = 0,547).
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