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MHOJIIMIIEHHSA ITOKA3ZHUKIB AKOCTI YABYHHUX ITPOKATHUX BAJIKIB
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XapkiBcbKuii HALIOHAJBLHUI ABTOMOGLILHO-10POsKHIl yHiBEpcHTET
[IpuaninpoBchbKa Aep:KaBHA aKafeMis OyJiBHHITBA Ta apXiTeKTypH

Anomauis. Jlesiki enacmugocmi Memainy 3a C80€I0 Qi3uuHO0 NPUPOOOI0 MAIOMb NPOMULEHCH] MPeHOU
3PDOCMAHHL, HANPUKAAO, 30LTbUIeHHS NOKA3HUKIE MEEpOOCMmi 3A/i30-8y2leyedux CNiasié Cynepeyuns
3POCMAHHIO NAACMUYHOCIE MA 3MEHUEHHIO NOKA3HUKIE KPUXKOCMI. 3a1eicHO 810 ybo20 NOCMAE 3d-
60AHHsL OYIHIOBAHHSL OLISAHKU, SIKY MOJICHA HAOAJE HA3UBAMU 30HOI0 NOEOHAHHS 8IACTIUBOCHEl (KOMNA-
pomicy). Mamepianom 015 yb02o 00CriONceHHs 0bpano copmonpoxamui eanxku euxonanns CLIIXH
(6ubipxa nposoounacs 3 o210y Ha 283 naaexu, wo maioms 3azanbiy macy nouad 800 monn).
Jna waeynnux eéanxie supobnuymea CLLUXH euznauena 30Ha KOMAPOMICY NOEOHYE OLNAHKU OONYCMIU-
MUX YUCEeNbHUX 3HA4eHb KoodcHol enacmueocmi: op=240-460 MIlla, o3run=330-940 MIla,
KC=9-33 x/[oc/m2, HSD=40-60, 36axcarouu na éecv 0ianazon 3a0aHux yMO8 OXOI00NCEHHS 8 Mema-
nesux ¢opmax. Peanizayin 3asnauenoco memody oac 3mozy 6cmanosmosamu npiopumemu Ha Heoo-
XIOHULL OIs1 CROJICUBAYA KOMNJIEKC MEXAHIYHUX XAPAKMEPUCTIUK 8AIKA, OYIHIOBAMU A NPOCHO3YEAMU
BMIHU Napamempie MexHONO02IYHO20 NpoYecy Mma peanizosyeamu, SKuo HeoOXIOHO, A8MOoMamuyHe
KOpUSYBAHHSL eeMEHMIB XIMIUHO20 CKIA0Y.

Knwwuoegi crosa: poboua 3ona, napamempu, XiMiuHutl CK1ao, YA8YHHI AIKU, MEXAHIYHI IACTUBOCHII,

NpPOCHO3.

Beryn

Yepes Te, 110 3 KOKHUM JHEM BCE aKTyallb-
HIIIOID CTae MpodiieMa eKOHOMII MaTepialbHHX
BUTpaT Ha MEXaHiYHi BJIACTHUBOCTI BHPOOIB 3
MeTajly, BUHUKA€ HarajibHa HoTpeda B Po3pod-
JIHHI METOMIB IPOTHO3YBaHHA Ta KEepyBaHHS
UMM BJIAacTHUBOCTSAMHU. [ljisi po3B’si3aHHsi Oara-
THOX 3aBJaHb MaTepiajlo3HaBCTBA AKTUBHO
BIIPOBAKYIOTh METOAM MaTEeMaTU4YHOTO MOJE-
JIOBaHHSA, 0 JAIOTh 3MOTY ONKCYBATH Ta OITH-
MI30ByBaTH CKJIQJHI TEXHOJIOTIUHI TPOIIECH,
OTPUMYBATH MOJENI MPOTHO3Y Ta KEpyBaTH BXi-
JHUMHU TapaMeTpaMy TEXHOJIOTII Ui AOCSTHEeH-
Hsl IOCTaBJICHUX IIUIEH.

AHaJui3 myOmikanii

Jesiki 31 CKJIQJHUX TEXHOJIOTIA BHPOOHHIIT-
Ba [1-3], HanpuKIad, K i TEXHOJOTIS MPOKATKH
BAJIKiB, CIIPSAMOBAaHI Ha OTPUMAaHHS MaTepiajiB i3
3alaHUMH BIacTHBOCTsMH. HeoOXigHO 3ayBa-
KHTH, IO JIEKOTPI 3 IIUX BIACTUBOCTEH MOXKYTh
CyMepeYnT! OJIHA OJHIM 3a CBOE€K (Pi3UUHOIO
cyTHicTIO. Hampukiman, 3pocTaHHS TOKa3HHKIB
TBEPJOCTI MaTepiaiiB i3 YaBYHY 4H CTalli 4acTo
MPHU3BOJIUTH JO 3HWKEHHS X IJIACTHYHOCTI Ta
30UTBIICHHST KPUXKOCTI [4—6]. V 3B’s3Ky 3 UM
BHHHMKAE TMOTpeba BH3HAYMTH Te, MO Oyaemo
Ha3WBaTH 30HOIO KOMIpoMicy. Y Mexax Imiel
30HU CYMEPEYHOCTI, 10 BUHUKAIOTh MIX Pi3HH-

MU TIOKa3HWKaMH SIKOCTi, 3JIMIIAIOTHCS B 3371a-
HUX MeXax, 3a0e3leuyroud LUM 3aJ0BiIbHUN
OanaHc BiactuBocteii [7, 8].

3 mpuBoxy peaiizamii eTamy, CpsAMOBaHOTO
Ha BU3HAYEHHS Tally3i KOMIIPOMICY MeXaHI9YHHUX
BJIACTUBOCTEH [UIl MaTepially IOCITiHKyBaHHX
BaJIKiB, BOYKJIMBO 3a3HAYUTH, IO OUTBIIICTH KPH-
TepiiB, SIKi XapaKTepU3yIOTh Mpale3IaTHICTh Ta
edexktuBHicT, TexHONOTII, 3amatoTecs HCTY,
HITATHOIO TEXHOJIOTI€I0 Ta IHIIMMH HOPMATHB-
HUMH JOKYMEHTaMHM B JOMYCTHMHX Mexax [9,
10]. Lli mokyMeHTH Ipu3HAuYEH] A MiITPUMKHU
TEXHOJIOTIYHOIO MPOIECY B ONTUMAIBHIN pobo-
4iif 30HI TapameTpiB, MO Ja€ 3MOTY JOCSTTH
MaKCHUMaJIbHO MOMJIMBOI TMPOAYKTHUBHOCTI Ta
sikocTi mpoaykuii [11-13].

Meta Ta MOCTAaHOBKA 3aBJaHHA

MerToto € po3pobaeHHs CIoco0y OIiHIOBaHHS
Ta KEpPyBaHHS MEXaHIYHUMHU BIIACTHBOCTSIMHU
YaBYHHHX BaJIKiB 3aJIeKHO BiJl BIUIMBY Ha HHX
XIMIYHOTO CKJIay Ta CTPYKTYPH.

i mOoCSITHEHHS! TOCTaBJIeHOi METH HeoOXi-
JTHO BUKOHATH KOHKPETHI 3aBJIaHHSI.

1. Po3pobutu Ta ampoOyBaTu METOH BH-
3HAYEHHS 30HU KOMIPOMICY MEXaHIYHHX BJac-
THBOCTEH YaByHHHX BaJIKiB.

2. PeamizyBaTl MOXKJIMBICTH IPOTHO3YBaHHS
MEXaHIYHUX BJIACTHBOCTEH BaJKiB CIIOCOOOM
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KOPUTYBaHHs iX XIMIYHOTO CKJIaTy B MeXax
LITATHOI TEXHOJIOI1I.

3. Jlocsartu onTHMANBHOTO MOEAHAHHS MeXa-
HIYHMX BJIIACTUBOCTEH o, osruy, KC 1 HSD, mo
OCHOBaHI Ha BH3HAYCHUX MEKaxX CKJIaay Ximid-
HUX €JIEMEHTIB.

Marepian i MeToaM qOCTiTKEHHS

VY npocnipkeHHI BUKOPUCTaHI YaBYHHI BaJIKH
Bepcii CIIIXH (Bubipka craHoBuia 283 miaBk,
10 MAIOTh 3arajbHy Bary mpubiam3Ho 800 ToHH).
Jns  momimmieHHs iX MEXaHIYHHUX —XapakTe-
PUCTHK, 30KpeMa II0Ka3HHKIB TBEPIOCTI Ta
3HOCOCTIMKOCTI, Oynm BimiOpani Bamku 3
nraponofioHow Gopmoro rpadity, AKi TPOUILTH
JITYBaHHS XpPOMOM Ta Hikenem. Bamku
BukoHaHHs CIIH-41-CIIIXH-50 BuzHawamucs
TakuM XximiuauM ckiaagoM: 3,00...3,40 % C;
1,45..1,80% Si; 0,45..0,65% Mn; 0,040...
0,200 % P; 0,004...0,010 % S; 0,60...0,90 % Cr;
0,70..1,30%  Ni; 0,035..0,056 %  Mg;
9...25 % kapOinis; 0,5..25% rpadiToBUX

1aponoAiOHUX BKparuieHb; giameTp rpaditoBux
BKpAIUIeHb CTaHOBUB Bix 45 mo 180 ogwaMIb 32
mkanoro I1I'a.

Puc. 1. Mikpoctpykrypa cmiaBy Fe-Cr-Ni Ha
rmbuHi 10 MM Bix moBepxHi 0ouku: dopma
mraponogionoro  rpagity  (a);  KoJoHil
nene0ypuTy Ta nepiitHa marpuis (0); x200

3aBOSKM JIETYBaHHIO XpOMOM, HiKeleM 1
MOJIIOICHOM 11l BaJIKH HaOyJid 3HAYHOTO IOIIU-
PEHHS B METaNypriiHOMY BUPOOHHUITBI Ta BUKO-
PHUCTOBYIOTBCSI Ha YOPHOBHX 1 TNPEIYUCTOBUX
CTaHax, IO BHUMAaramTh BIiJI BaJKiB BHCOKOI
MIITHOCTi. Y BHUTOTOBIICHHI BalIKiB 3aCTOCOBY-
BANIKCS Pi3HI MOAU]IKATOPHM TaKUX MapoK,
3okpema Foundrisil, EImag-600 rorro.

Mexamniuni xapakrepuctuku (o, o3rum, KC Ta
HSD) ouiHoBanu asl JOCTIHKYBaAaHUX OOYOK
COpPTONpPOKAaTHUX BayikiB BupoOHunTBa CIIXH
(3aBrmbIIKK 70 ~50 MM) 3 TTIAAKOK OOYKO Ha
CTaHIApTH30BAaHOMY OOJaJHAHHI: BHUIPOOYBa-

gpHa MamuHa INSTRON, MasTHHUKOBHM Komep
I1CB 5, BunpoOyBansHa Mammaa [[/]-40 Ta TBe-
paoMmip y Burisaai ckiepockomna Illopa. 3pasku
JUTST MEXaHIYHUX BHUMPOOYBaHb BUPI3ald B TaH-
TCHIIIATbHOMY HAmpsMKy BiJl TOBEPXHEBOTO
[I1apy BUJIMBKIB J0 YaBYHHHUX BaJIKiB.

ExcnepuMeHTaJIbHI pe3yJbTaTH Ta iX

00roBOpeHHA

OmHUM 13 KITFOYOBHX aCIEKTIB ITi€l poOoTH €
aHaji3 1 cucTeMaTh3amis iHpopMarii mpo XiMid-
HUH CKJaJ, COCOOM JIeTYBaHHs, YMOBH TepMid-
HOTO 0OpOOJICHHS Ta iHIII ITapaMeTpPH, IO BILIH-
BAIOTh Ha KiHIIEBI BIACTUBOCTI BayIKiB. B anHamizi
BUKOPUCTOBYBAJIMCS BiIOMOCTI 3 Pi3HOMaHITHHX
JOKEpe, U0 MICTATh pe3yJbTaTH JabopaTopHUX
JTOCITPKEHB, MTOKa3HUKHA BHPOOHUYOTO IIPOLIECY
Ta HOPMAaTHBHI TIOKyMEHTH.

Jnst [OCSTHEHHSI KOMITPOMICHOTO pillIeHHS
IOJI0 TOKPAIICHHS MEXaHIYHUX BIIACTUBOCTEH
BaJIKiB He0OXimHO OyIl0 peanizyBaT KOMILIEKC-
HUHM TIiAXIJ 1100 BCTAHOBJICHHS B3a€MO3B’SI3KY
MK XiMCKIIQJIOM YaBYHY Ta HOTro MEXaHIYHHMHU
xapakrtepuctukamu. Lli BrmacTuBOCTI mependa-
YalTh MIIHICTh Ha PO3pUB (0B), YIapHY
B’s3kicTh (KC), tBepaicts (HSD) i MinHicTh Ha
3ruH (03rym). JOCHIHKEHHS TiATBEPAUIN BILUIAB
JIEKUX €JIEMEHTIB, TAKUX SK XpOM 1 HiKeNb, Ha
BKa3aHi BIIaCTHBOCTI.

KpiMm TOro, I0BENEHO, 10 BaXIMBY POJb Y
TIOJIIIIIIEHHI eKCIUTyaTallifHAX XapaKTePUCTHK
BaJIKIB BiJlirpae He TUIbKM XIMIYHHE CKIIaJ, ajie
i OyZ10Ba BaJIKIB 3 OIJIsIy Ha PO3Moiai Ta (op-
My BKpamieHb rpadity © kapOimiB. OuiHka
3B’S13Ky MK XIMCKJIaZIOM Ta MEXaHIYHHMH Xapa-
KTEPUCTHKAMH JIajia 3MOTYy C(OPMYJIIOBATH TeX-
HiYHI pEKOMEHJIAIlil 00 ONTUMAIIEHOTO TOE]-
HaHHS €JIEMEHTIB XIMCKJIaay 1 3pemTor 3ade3-
Mevnsia Kpail MeXaHiuHi BJaCTUBOCTI BaJIKIB.

Tomy oOLiHIOBaHHS KOMIIPOMICHOI 30HH
BJIACTUBOCTEH € BaKIMBHM €TallOM Yy Hpoleci
BJIOCKOHAJICHHSI TEXHOJIOTIYHUX PEXUMIB BHPO-
OHuITBa BaykiB. Takui MigXig Ja€ 3MOTY BH-
3HA4YaTH HEOOXiIHI MeXaHiuHi XapaKTepHUCTHUKU
Ta MPOTHO3YBaTH JesiKi 3MiHM y BHOOpi
XIMCKIIQ/Ty JUIsl JIOCATHEHHS TapHUX pPEe3yJbTaTiB
nporHo3y. OnucaHuil MWiAXix BiAKpUBae HOBI
MOJKJTUBOCTI JUIsl TTiABUILEHHS SKOCTI Ta JOBTO-
BIYHOCTI HPOAYKIIii, 1[0 € BAKIMBUM YHHHUKOM
€KOHOMIYHOT €()EKTHBHOCTI B CydacHiH ramysi.

M BankiB BukonanHs CILUXH (puc. 2) us
30Ha 00 ’€IHYE MUISHKA IOIMYCTHMHX 3HAYCHb

KOXXHOIo 3 MexaHi‘IHI/IX BJIACTUBOCTEMN:
65~250...460 MITa (Y1), Guw =~ 320...
940 MITa (Y2), KC~8..33 xlm® (Ya),

HSD = 42...62 (Y4), 3Baaloun Ha TIOBHUH [ia-
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Na30H YMOB OXOJIO/PKEHHSI, 110 3aCTOCOBYIOTHCS
B MeTaneBiil Gpopmi. CepenHiil po3KUI eKcIiepu-
MEHTAJIbHUX 3HaY€Hb 33 XIMIYHUM CKJIAZOM AJIS

BajkiB Bepcii CIIXH cranosus + 0,22 % 3a

Macor0, a CepeHiil PO3KHUI MPOTrHO30BAHUX 3HA-
yeHb ckmany — =+ 0,24 % 3a macow. Y oMy
pasi moxubKa MPOrHO3Y MEXaHIYHUX XapaKTepH-
ctuk BaykiB BupoOHuITBa CLIIXH, BU3HaueHa
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3a MEXaHIYHUM BUIIPOOYBAHHAM, HE TICPEBUIIYE
3aranoM 4,6%, a moxuOKa MPOTHO3Y LUX Xapak-
TEepUCTUK He nepeButye 7,8 %.

Jlns BankiB, mo Maroth miamerpu Big 300 mo
1100 MM Ta mepniTHO-TpadiTHO-IEMEHTUTOBUI
poboumii map, PEKOMEHAYEThCS 3HUKYBAaTH
KOHIICHTPAIIF0 BYIJICHIO JO0 3HAYCHb, MCEHIIHX
Hix 2,8 %.
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Puc. 2. 3onu 3 HalOIMbII €(EKTUBHUM IOETHAHHS MEXaHIYHWUX BIACTHBOCTEH BAJIKIB BijJ BIUIMBY

xiMcKtaay (a) Ta XapakTepUCTHK CTPYKTYpH (6)

I1e moB’s13aHO 3 THM, 1[0 3HAYHA YACTHUHA BY-
IJICII0 CTIPSAMOBaHA HAa YTBOPEHHs rpadiToOBHX
BKpAIUICHb, a HOro 301IbIIEHHS MPU3BOAUTH 10
3HIDKEHHS SIK MIIIHOCTI, TaK 1 INIACTHYHOCTI
Mmarepiaiy. 3B’s3aHUH ByIJeLb 13 BMICTOM 10O
1,2% y sneroBaHOMY 3ali3i CHPUSE ITiBUIICHHIO
TBEPJOCTI Ta MIIHOCTI, cTadinmizye mepiit, 30i-
JBIIY€E KIUIBKICTH OCHOBHOI  3MIIIHIOBaJbHOI
(hazu, Mo CHpUYKMHSE MiABUIICHHS TBEPIOCTI Ta
3HKCHHS TUIACTUYHOCTI.

JocmipKkeHo BILUTMB BMICTY BYTJIEIIO B Jia-
ma3oHi 2,6-3,6 % Ha MexaHIYHI BJIACTUBOCTI
pobouoro miapy BajkiB. 30iJbIIECHHS BMICTY
Byrirenio (puc. 2, a) CynpoOBOIKYETHCS 3MEH-
HIEHHSIM MIIHOCTI Ta yJapHOi B’SI3KOCTi: MexXa
MIIHOCTI Ha 3rUH 3HWXKYyeThbes 3 940 MIla mo
320 MIla, a ynmapHa B’sI3KICTh 3HIDKYETHCS 3
33 xlx/m? 1o 8 k/[k/M* B po3riIsiHyTOMY Jiana-
30HI1 MapameTpiB XiMIYHOTO CKJIAAy W CTPYKTY-
pu. 30UTbIIEHHS BMICTY BYIJICHIO Ha KOX-
Hi 0,1 % npU3BOIUTH A0 JOJIATKOBOIO 3MEH-
HIEHHS XapakTepucTuk MminHocti no 20 Mlla,
1[0 CTAHOBUTH HA 3...5 OAUHUILIL HIDKYE, HIXK JIJIs
BaykiB Mapku CITXH.

MarnieBa no06aBka Mae necynbhyrody, po3-
KHCIISIIOYY Ta KapOiayrody [0 Ha pPO3IIIaBH
BaJIKiB, a 3a ymoBH > BMicTy 0,03 % cnpuunnse
yTBOpPEHHs TpadiTOBUX BKpaIUIEHb CepudHOl
¢dopmu. Lle miaBuITye 3HOCOCTIHKICTD, XKapOoMi-
LHICTH 1 MinHICTh BaikiB. IToka3aHO Air0 Marti-
€Boi 100aBKH, SAKIIO il BMICT CTAaHOBHTEL Bij
0,03 % no 0,056 %. 3a yMOBH BMiCTy KpPEMHIlO
0,2...0,4 % #ioro BUKOPHCTOBYIOTH JUIS JIOCST-
HEHHS HEOOXiIHOro CTymeHs rpadiTu3alii Baj-
KiB. Y pa3i 30UIbIIEeHHS KOHIEHTpalii ByIjewto
1m0 2,4 % BinOyBaeTbcsl 3MiLHEHHA (epuTy Ta
3MEHIIEHHS BMICTY BYIJICIIIO B MEPJIITI, IO MPH-
3BOJWTH JIO 3HIDKEHHd MinHocTi. Hikens 3a
yMoBH BMicTy 10 1,3% nerye ¢eput, 3MeHIIy-
I0YM KUTBKICTh TPpadiTOBHX BKPAIUIEHb Yy Cipii
30HI Ta B MEPIITHO-TPaiTHO-IIEMECHTUTOBOMY
pobodomy mIapi, II0 3HIKYE TBEpPAICTh, aje
MiJIBUIIIYE MIIHICTh 1 3HOCOCTIHKICTh YaBYHHUX
BankiB. JleryBaHHs Hikemo B Mexax 1,12...
1,26 % ™Macu TO3UTHUBHO TIO3HAYAETHCS HA yaa-
PHIH B’S3KOCTi, BIacHe MOAPiOHIOIOUN METAIEBY
MaTpPHITIO BAIKIB 1 Halal0un 1 CTPYKTYpy Api0-
HOAWCHepcHOTO TepiaiTy. CyMiCHUH BIUIMB Hi-
KEJI0 Ta XpOMY CIpHS€E MiIBUILEHHIO TBEPAOCTI

" mapoBHAHEE, %

6_‘5 Kapbuge, %
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BaJIKiB. 32 YMOBH BMICTYy Hikemto 10 1 % Binoy-
BA€THCS IMIABUINEHHS MIIIHOCTI Ta 3HOCOCTIMKO-
cTi BaykiB. Pocdop HEraTHBHO BIUTMBAE Ha Mi-
ITHICTh BAJIKIB Yepe3 YTBOPEHHS TBEPIUX 1 KPH-
xkux ¢ocoinaux eBrektuk (FesP, FesP-FesC),
AK1 MOPYIIYIOTh ITICHICT METaleBOi MaTpHUILI.
[[lo6 we [OmMyCTHTH 3MEHIICHHS MIIHOCTI,
BMICT ¢ocdopy B Bajkax o0OMexyrTh 10 0,5 %.
Cipka, yTBOPIOIOYH TYTOIUIaBKi CIIONYKH 3 Map-
raHIeM, MarHieM 1 KWCHEM, y pa3i 30iJbIIeHHs
KOHIIEHTpAIlii 3HIKYE MIIHICTh YaByHy, aje
30ibLIye TIUOWHY BiIOUTIOBaHHS, TBEPIICTD i
KPUXKICTh BJIKIB. Y BiAOUTICHHWX BaJKaxX BMICT
cipku He Mae nepesuutyBatu 0,1 %, a B moci-
JUKYBaHMX BaJIKaX BMICT CIpKM CTaHOBHB
0,008 % Bixg macu.

30ibIIeHHST BMICTY TUTACTHHYACTOTO TEpIIi-
Ty B CTPyKTypi Baika 10 90 %, skmo mioma
KapOiaiB 10 6,5 %, NPU3BOIUTH O IiABHICHHS
ymapHoi B’si3kocTi 10 33 kJx/m? (puc. 2, 6).

OTxe, paBWIbHE CIIBBITHOUICHHS MiX Jie-
TYIOUHMH €JIEMCHTAaMH Ta CKJIaJHHUKAMU CTPYK-
TypH ONTHMI3y€ MeEXaHIuHi XapaKTePHCTHUKH
COPTOTIPOKATHUX BAJIKiB, 3a0€3MEUYI0OUN TaKUM
YMHOM HEOOXIHI MOKa3HUKU TBEPJIOCTI Ta 3HO-
cocriiikocrti [1, 4].

HayxoBa HOBU3HA

1. Po3poOiieHOo Ta anpoOOBaHO METO BHU-
3HA4YECHHS 30HM KOMIIPOMICY MEXaHIYHHX BIac-
TUBOCTEH YaBYHHHUX BAJIKiB.

2. Ymepiie BCTaHOBIECHO KOMIPOMICHY 30-
Hy, O 3a0e3nevye eQeKTUBHE MOEAHAHHS Me-
XaHIYHUX XapaKTEepPHUCTUK (Meka MIIIHOCTI Ha
PO3pUB 0p Ta MEXa MIIHOCTI 3pa3KiB Ha 3THUH
o3rum, yaapua B’ssricte KC i teepaicts HSD)
Uil poO0YOi 30HM MOBEPXHI COPTOIPOKATHHX
BaJIKiB 13 TmapomnonaioHoo Qopmoro rpadiry,
neroBaHux xpomom Ta Hikemem (CILIXH-41-
CILH-50). L1 30Ha onmMcyeThCsl 3aJaHUMHU Me-
JKaMH BMICTY CTPYKTYPHHX KOMIIOHEHTIB, ILIO
MICTUTh BIJICOTKOBHUH BMICT IIAPOMOIIOHUX
rpa¢iTOBUX BKPAIUICHb, INIACTHHYACTOTO MEpIIi-
Ty Ta KapOiJiB 1 eJIeMEHTIB XiMiYHOTO CKJIay.

BucHoBku

1. Po3pobneno Ta anpoOOBaHO METOX BH-
3HAYeHHS 30HU KOMIIPOMICY MEXaHiYHUX Bac-
THUBOCTEW YaBYHHHUX BaJIKiB.

2. OTpuMaHO MOXIIUBICTh TPOTHO3YBAHHS
MEXaHIYHUX BIJIACTUBOCTEH BaJKiB CHOCOOOM
KOPUTYBaHHs iX XIMIYHOTO CKJIaTy B MEKax
MITaTHOI TEXHOJIOT1].

3. JlocArHyTO ONTHMANbHE MOEJIHAHHS Me-
XaHIYHHUX BIIACTUBOCTEU 0y, Osay, KC 1 HSD,

OCHOBAaHUX Ha BU3HAYCHHMX MEKax BMICTY KOM-
MOHEHTIB XIMIYHOTO CKJIay.
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Improvement of the quality indicators of cast iron
rolling rolls

Abstract. Statement of the problem. Regarding the
implementation of the stage aimed at determining the
field of trade-off of the properties of the mechanical
properties for the material of the studied rolls, it
should be noted that most of the criteria characteriz-
ing the workability and efficiency of the technology
are set by the State Technical Service of Ukraine,
state technology and other regulatory documents
within permissible limits. These regulatory docu-
ments are intended to support the technological pro-
cess in the optimal working zone of parameters,
which allows to achieve the maximum possible
productivity and product quality. Purpose and prob-
lem statement . The goal is to develop a method for
evaluating and controlling the mechanical properties
of cast iron rolls depending on the influence of their
chemical composition and structure. To achieve the
set goal, it is necessary to develop and test a method
of determining the area of compromise of the me-
chanical properties of cast iron rolls; implement the
possibility of predicting the mechanical properties of
the rolls by adjusting their chemical composition


https://doi.org/%2010.15407/fm30.01.74
https://doi.org/10.4028/%20www.scientific.net/KEM.864.211
https://doi.org/10.4028/%20www.scientific.net/KEM.864.211
https://doi.org/10.46813/2024-149-138
https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Hans+Berns%22
https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Werner+Theisen%22
https://doi.org/10.46813/2023-144-105
https://doi.org/10.46813/2023-144-126
https://doi.org/10.46813/2023-144-126
https://doi.org/10.15407/fm30.03.453
https://doi.org/10.15407/fm30.02.275
https://doi.org/%2010.1016/j.heliyon.2024.e25199
https://doi.org/%2010.1016/j.heliyon.2024.e25199
https://doi.org/%2010.15407/fm30.01.74
https://doi.org/%2010.15407/fm30.01.74
https://doi.org/10.4028/%20www.scientific.net/KEM.864.211
https://doi.org/10.4028/%20www.scientific.net/KEM.864.211
https://doi.org/10.46813/2024-149-138
mailto:diana@khadi.kharkov.ua
mailto:volchuk.volodymur@gmail.com
http://wiki.lp.edu.ua/wiki/%D0%9D%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%C2%AB%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BF%D0%BE%D0%BB%D1%96%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0%C2%BB
http://wiki.lp.edu.ua/wiki/%D0%9D%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%C2%AB%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BF%D0%BE%D0%BB%D1%96%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0%C2%BB

Bicuuk XHALY, sun. 106, 2024

within the limits of standard technology; to achieve
an optimal combination of mechanical properties 08,
oevi, KC and HCD, based on the defined limits of
the content of the components of the chemical com-
position. Research material and methods. As a ma-
terial for this study, cast rolled iron rolls of the
SSHKHN design (a sample of 283 smelters with a
total weight of 800 tons) were accepted. Modifiers
(Foundrisil, Elmag-600, Elmag-900, VI 57 (M),
Barinoc, Elgraf) were used in the manufacture of
rolls. Mechanical properties (ob, obesinding, KC and
HSD) were determined for the working area of the
barrels of cast iron rolls of the CIIIXH execution (up
to 50 mm deep) with a smooth barrel on standardized
equipment. Experimental results and their discussion.
Based on the analysis of the results of active and
passive experiments, using the grapho-analytical
method, the areas with the most effective combina-
tion of mechanical properties for graded rolls (areas
of compromise of quality criteria) were determined
depending on their chemical composition and struc-
ture parameters. For rolls made of SSHKN, the area
of compromise combines the areas of permissible
values of each of the mechanical properties:
03=240...460 MPa, o3run=330...940 MPa,
KC=9...33 xJIm? HSD=40...60, taking into account
the entire range of applied cooling conditions in the
metal form. Scientific novelty. The method of deter-
mining the area of compromise of the mechanical
properties of cast iron rolls has been developed and
tested. For the first time, a compromise zone was
established, which provides the most effective combi-
nation of mechanical properties (strength limit oB,
bending strength obend, impact toughness CS and
hardness HSD) for the working surface area of
grade-rolled rolling rolls with spherical graphite

alloyed with chromium and nickel (CIIIXH-41,
CIIIXH-45, CIILIXH-47, CIIH-50). This area is de-
termined by the specific limits of the content of com-
ponents, chemical composition and parameters of the
structure, which includes the percentage of spheroi-
dal graphite, lamellar pearlite and carbides Conclu-
sions. The method of determining the area of com-
promise of the mechanical properties of cast iron
rolls has been developed and tested. It is possible to
predict the mechanical properties by adjusting the
chemical composition of the rolls within the limits of
the state-of-the-art technology. An optimal combina-
tion of mechanical properties os, ozhyn, KC and
HSD, based on the defined limits of the content of the
components of the chemical composition, has been
achieved.

Keywords: working area, parameters, chemical com-
position, cast iron rolls, mechanical properties, fore-
cast.
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