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Findings. The investigation of thermal and diffusion processes in the near surface layers of the al-
loy WC-Co was carried out. The influence of the irradiation on the morphology of surface and
structure of the mate-rail is investigated. It was discovered that the structural changes as an effect
of the irradiation render positive influence on the wear and tear resistance of solid alloys.

Originality. Fundamental way of shock wave treatment to stimulate destruction of powder product
of any configuration in order to obtain a high-quality powder for further formation, sintering and
tool manufacturing of multiple use is demonstrated; ecologically friendly technology of hard alloys
and cermet components of outdated military hardware and ammunition recycling has been devel-
oped.

Practical implications. It is established that the effect of high-energy processing by shock waves
on a hard alloy is accompanied by a highly inhomogeneous heating of the near-surface layers and
causes an enhanced mass transfer with diffusion coefficients exceeding by diffusion factors by 8
orders of magnitude during conventional heat treatment of materials. Treatment with shock waves
leads to significant morphological, structural and phase changes in the surface layers of the alloy;
the formation of craters, the shape and size of which depend on the parameters of the pulses, the
homogenization of the surface as a result of fusion and mutual dissolution of the phase constituents,
as well as the formation of intermetallic compounds.

Keywords: tungsten, cobalt, tool, hard alloy, metal ceramics, recycling, heterogeneous medium

V]1K:669.162.215
© A.H. Cenerei, B. U. 'omoBko, M. A. Pei0anpuyeHKo,
WN.I'. Tpury6, N1.A. ManauuH.

K BOITPOCY CO3JAHUA UH®OPMAIIMOHHOMN MOJIEJIA 3ATPY3KH
HINXTbHI B IOMEHHYIO ITEYb

© A.Selegej, V. Golovko, M. Rybal'chenko,
I. Trigub, I. Manachin

THEISSUE OF THE INFORMATION MODEL BATCH CHARGING INTO
THE BLAST FURNACE

B craThe paccMOTpeHBI aKTyaJIbHBIE BOIIPOCHI JIBMKEHUS LIMXTOBBIX MATEPHANIOB IO 3JIEMEH-
TaM 3arpy304HbIX YCTPOMCTB JOMEHHBIX medel. [IpoBencH aHain3 CylmecTBYIOMUX METOIUK TE€O-
PETUYECKOTO OINpPEACIICHUs] KNHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHMsI IIMXTHI, YKa3aHbl UX J0-
CTOMHCTBA U HEIOCTATKU. BBIABIEHO, UTO CYLIECTBYIOIINE METOAUKH HE MOTYT YUUTHIBAaTh B HEOO-
XOIMMOM Mepe psijl BaXKHBIX IIapaMETPOB IIMXTOBBIX MaTE€pPUAJIOB, KOTOPBIC, UCXOMAs U3 IPAKTHUKHY,
KOppeNUpYITCsS ¢ KWHEMAaTUKOHN JBUKeHUS. Marepuaisl paOboThl MOTYT OBITH MCIOJIB30BaHBI IIPU
pa3paboTKe HOBBIX M ONTUMHU3ALMH CYLIECTBYIOIIMX METOIOB [10/1a4y HMIUXThI B pabouee NpocTpaH-
CTBO IOMEHHOM I1€YH C IHUPOKUMH BO3MOXKHOCTSIMHU KOPPEKLHMH U palMOHAIN3ALUU TEXHOJIOTHYe-
CKHX OIlEpaLlUi.
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VY crarTi po3riIHYTO aKTyalbHI MUTAHHS PyXy LIMXTOBUX MaTepiajiB MO eleMEHTaM 3aBaHTa-
KYBaJIbHUX MPHUCTPOIB JOMEHHUX neueil. [IpoBeaeHo aHami3 iCHYIOUHX METOJUK TEOPETUYHOIO BU-
3HA4YEeHHS KIHEMAaTUYHUX XapaKTEPUCTUK PyXy IIMXTH; BKa3aHi iX mepeBaru Ta HeloJiku. Bussie-
HO, 1110 1CHYIO4l METOJUKH HE MOXYTh BPaxOBYBAaTH B HEOOX1JHINA MIpi psAJl BaKIMBUX MapaMeTpiB
IIMXTOBUX MaTepialliB, sKi, BUXOASIYH 3 NPAKTUKU, KOPEIIIOIOTHCS 3 KIHEMaTHKOIO pyXy. MaTepianu
po6OTH MOXKYTh OyTH BUKOPHCTaHI MPH PO3pOOIl HOBHX 1 ONTUMI3allli iICHYIOUMX METOJIB Moaayi
[IUXTHA B pOOOYUH TIPOCTIP JOMEHHOI €4l 3 IUPOKUMHU MOKIMBOCTAMH KOPEKIIIT Ta parioHanizarii
TEXHOJIOT1YHUX OTIEepaIlii.

IlocranoBka mpoOJembl. YcremHas padoTa JTOMEHHOM Te4YH 3aBUCUT OT
0osbIIoro KosmyecTBa (haktopoB. OAHUM U3 HauboJiee BaXKHBIX MapaMeTPOB SIBIISET-
Cs1 BBIIIOJIHEHUE PYIHOW HAarpy3Ku. B CBOIO ouepelib, BBIIOJHEHUE PYIHOW HArpy3Ku
HaANPSAMYIO 3aBHCHUT OT pabOThI 3arPy304HOI0 YCTPOMCTBA JOMEHHOM MeUH, a UMEHHO
oOecrieueHusi 3arpy3Ku CJIOsl KOKCa Ha CJOW >Kelle30COoAeprKallero marepuaia u
Ha00O0POT.

Cerogns B YkpauHe Bce OoJibliiee paclpoCTpaHEHUE MOIY4daroT OCCKOHYCHBIE
ycrpoiictBa (B3Y) norkoBoro tuma. [Ipumenenue oTkoBbix b3V mo3BossieT paciim-
PUTh BO3MOYKHOCTH BapbUPOBAHUS MapaMETPOB 3arpy3ku neuu. [[ns peanuzanuu orm-
TUMAJIbHOTO PACHpPEEICHHUs] INXThl HE0OXOIMMO 3HAaHUE 3aBHUCHUMOCTEN (POpMHUPO-
BaHM [TIOBEPXHOCTH 3aChIIIM OT U3MEHEHHUs NTapaMeTPOB PACIIPEACIICHUS MATEPUAIIOB
U XO0J/1a TI€YM, CKOPOCTEW OIYCKAHMSI IIUXThHI M0 CEYEHHUIO KOJIOIIHUKA, (DOPMBI U 1O~
JIO’)KEHUS B NI€YH OCHOBHBIX 3JIEMEHTOB CTPYKTYpPBI CTOJIOAa HIMXTOBBIX MaTEpUaJIOB,
OTIPEISNIAIONINX Ta30AMHAMHIYECKUe Tporecchl B neun [1]. OcHamenne TOMEHHBIX
nevyeil COBpEMEHHBIMH CHCTEMaMH MU3MEPEeHHs PO MOBEPXHOCTU 3aCHINU IIHX-
Thl MO3BOJISIET KOPPEKTUPOBATH OOpPAa30BAHHBIE B PE3YJIHTATE BBITPY3KU HIMXTOBBIX
MaTepHaIOB MPOQUIN MOBEPXHOCTH 3ACHINN IIMXThI, a TAKXKE OCYLIECTBIATH 000C-
HOBAaHHOE YIIPABJICHUE PACIIPENECICHUEM IIMXTOBBIX MATEPUAJIOB HA KOJIOLIHUKE IS
(opMHpOBaHUS PALIMOHAILHON CTPYKTYpbI CTOJ0a MUXTHI B neud. Takum oOpazom,
OECKOHYCHBIE 3arpy304YHbIE YCTPOICTBA PACHIMPSIOT BO3MOXKHOCTH YIPABIICHUS pac-
IpEeJEeICHUEM IUXThl U YBEIMYUBAET BO3MOXHOCTH (POPMHUPOBAHUSI B €YU ITOBEPX-
HOCTH 3aChIlI 33JJaHHOTO MPOQUISI U, COOTBETCTBEHHO, PAIMOHAIIBHON CTPYKTYphI
CTOJ10a MIMXTOBBIX MaTepuaiioB [2, 3].

Kpome nepeyncieHHbIX XapakTepUCTUK CIeAyeT MOMHUTh, YTO Ha (hpOpMHUpOBa-
HUE NpOodUIs 3aChINU MUXTHI BIUSIOT!

- U3MEHEHHUE CBOMCTB 3arpyKaeMoi IIMXTHI [0 MEPE €€ IBMKEHUS IO TPAKTaM
LIMXTOIOJA4H,;

- ¢opMa MPOMEKYTOUHOTO OYHKEpa Ha KOJIOUTHUKE TICUH,

- OBICTPOTa OTKPBIBAHUS 3aMIOPHBIX arperaroB OyHKEPOB;

- TEOMETPUS TEUEK, HAMPABIISIIOIINX MaTEpUall HAa PACIPENEIUTEIbHbBIE JJIEMEH-
ThI 3arPy304YHOTO YCTPOMCTBA;

- KHHEMaTUKAa IBUKEHUS MMOTOKA IIHUXTHI MO JIOTKY WM NOBEPXHOCTH KOHYCA 3a-
IPY304HOIO YCTPOWCTBA.

Takum 00pa3oM, onucaHue IBMKEHUS LIMXTHI MO 3JIEMEHTaM 3arpy304HOIO
YCTPOMCTBA JIOMEHHOM ME€YM SIBJISETCS BaXXHOW HAay4YHO-IIPAKTUYECKOM 3aJayei, pe-
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HIEHWE KOTOPOW MO3BOJUT 3HAYMUTEIBHO YJYUIIUTh TEXHOJOTMYECKHE IOKA3aTeNn
JKCIUTYaTalluy JTOMEHHBIX NIeYen

AHAJIH3 JTUTEPATYPHBIX HCTOYHNUKOB MOKA3aJ1, UTO HAa CETOJHAIIHUN JEHb HE
CYILIECTBYET €AMHON MOJIEIH JABMKCHHS IIMXTOBBIX MAaTEPUAJIOB 10 JIOTKY OECKOHYC-
HOro 3arpy3ouHoro ycrpoiictsa (b3Y) noMenHoi meun, KoTopast Obl B JJOCTATOYHOMN
Mepe yUUThIBaja KOMILIEKC CIETYIOMNX (aKTOPOB, BIUSIONIUX HA CKOPOCTHh OTPHIBA
IIUXTHI C JIOTKA [2, 3]:

- YUYeT JBWKEHHMS MaTepuaja KaK HaChIITHOTO Ipy3a, Il KOTOPOTO CIPABELJINBEI
3aKOHBI MEXaHUKH CIUIOIIHOM CPENBI;

- (ha30BBIC COCTOSIHUS MOTOKA IIMXTOBBIX MaTepuayioB (TBEPAOro Telia, BI3KO-
IUIACTHYHOE, CBOOOIHO-TUCTICPCHOE);

- BpallleHHE JIOTKA OTHOCUTEJIBHO BEPTUKAIBHOW OCHM M M3MEHEHHE €ro yria
HAKJIOHA.

CkopocTh OTpbIBa HIKMXTHI OT JIOTKa b3Y BmecTe ¢ yrioMm HakjaoHaA JIOTKA S MO
OTHOILLICHHUIO K BEPTUKAIN BJIUSAIOT HA TPACKTOPUIO MOJIETA IIMXTHI B IMPOCTPAHCTBE
noMeHHOH neur. [ToaToMy 3aKOHOMEPHOCTH U3MEHEHUSI CKOPOCTH CXOJa MaTepHalia
C JIOTKa JAI0T MPEANOCHUIKH JIJIsl aBTOMATUYECKOW KOPPEKTUPOBKH perbeda 3achinu
IIMXTOBBIX MaTEPHAIOB B MPOCTPAHCTBE I€YH, a TEM CaMbIM U HanbOoOJee TOYHOIO
BBIMIOJIHEHUS] PYIHOW HAarpy3KH.

CymiecTByOT MaTeMaTUYECKUE MOJEIH JBUKEHHS YaCTHUIl IIMXTOBBIX MaTepHa-
7oB 1o noTky b3V ocHoBanHble Ha pemennu 3anaun Komm aiis quddepenumanbHbix
YPaBHEHHUM JIBHKEHHUS MaTepUaIbHOW TOYKU. OJHAKO ypaBHEHUs, MOJYYEHHBIE Ta-
KUM CIOCOOOM, HE JIal0T BO3MOXKHOCTH TEOPETUYECKH YUYECTh KOMIUIEKC (PaKkTOpOB,
OTJIMYAIOIINX MapaMEeTPhl ABMKECHUS Pa3HBIX IMIMXTOBBIX MATEPUATIOB APYT OT Jpyra.
OTnuyuTh MaTepuaibl BO3MOXHO TOJIBKO BBEICHHEM Pa3HbIX 3HAUYCHUN K0P PHUIIH-
CHTOB TPEHUS CKOJBKEHUS, HO TaKUM 00pa3oM HET BO3MOXKHOCTH y4eCTh HU KpYII-
HOCTh MaTepuala HU ero GopMmy, yAenbHbIN Bec U T.J1. Kpome Toro, ynomsiHyTbie Me-
TOJAMKU TPEeOYIOT BBEJACHUS YpaBHEHUM HAJOXEHUS TOTOJHUTENIbHBIX CBA3€H, 4TO
YCJIOKHSIET PELIEHUE U BbI3BIBAECT HEOJHO3HAYHBIE PE3YJIBTAThI B MOJYYEHHBIX OKOH-
YaTeIbHBIX BBIPAYKECHUSIX.

TakXe M3BECTHBI MOJIENIM ABWKECHUS IIMXThl KAK COBOKYIHOCTH YacTHUL, JJIs
KOTOPBIX CHPABEIJIMBBI YCIOBUS JBHKEHUS BO BPAIIAIOLIEHCS KPUBOJWMHEHWHOW I0O-
BepXHOCTU. OJJHAKO TaKW€ METOJMKHU HUCMOJb3YIOT TOTOBbIE KUHEMATUYECKHE ypaB-
HEHUsI, aJallTUPOBAHHBIE MOJ] COOTBETCTBYIOLIYIO 3a7a4y.

B cBsi31 ¢ BbIIIEU3/10KEHHBIM, 1[€JIbI0 JAHHOH PadoThl SBJISETCS pa3padoTKa
MoOJIeNIel BUYKEHUS IUXTHI 110 3JIEMEHTaM CUCTEM IIUXTOIOAauu, KOTOpas Obl JaBa-
Ja BO3MOYKHOCTh YYUTBIBATh IIUPOKUN CIEKTP XAPAKTEPUCTUK CAMOT0 MaTepuana,
BH/JI €TI0 JIBUKCHHUS, & TAKKE MHTETPUPOBAHHBIE XAPAKTEPUCTUKHU JUHAMUYECKOTO T10-
TOKA.

B nanHoii padore nmpeasioxkeHo ONUCAHUE ABUKEHUS IIUXTOBBIX MaTEPHUAJIOB
1o J10TKy b3V ¢ yyeTom CIUIOMHOCTH €10 MaTepuaia, €ro KpynmHoCTH U HadalbHbIX
YCJIOBUM 3arpy3Ku Ha JIOTOK. HachImHOM T'py3 NpU ONMPEAETICHHBIX YCIOBUSIX MOXKET
HaXOJIUThCS B TPEX CTPYKTYPHO-MEXAHUYECKUX COCTOSIHUSAX: TBEPIOIO TEJa, BSI3KO-
IUTACTUYHOM M CBOOOJIHO-AUCIIEPCHOM.
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[IIuxTa npu ABMKSHHUH IO JIOTKY pacCMaTpPUBACTCs KaK ChITy4Yas cpefa, Uil KO-
TOPOU CIIPaBEIJIMBBI 3aKOHBI MEXaHUKH CIUIONIHOW CPe/bl, TaK KaK YaCTHIIbI, U3 KO-
TOPBIX COCTOMT IIUXTA MaJbl 10 CPABHEHHUIO C pa3MepaMH JOTKa U O0JIaJar0T CBOWA-
CTBaMH YIPYrOCTH U NpouyHocTd. Kpome Toro, mmxTa 00agaeT OAMHAKOBBIMU Me-
XaHUYECKMMH CBOMCTBAMH B PA3IMYHBIX TOYKAX M B Pa3IMYHBIX HANPABICHUSX, Ta-
KUM 00pa3oM, 00JIaaeT CBOMCTBAMU OJHOPOTHOCTH M U30TPOITHOCTH [4].

PaccMoTpuM nBIMKEHHME HACHITHOTO rpy3a MO JOTKY. Ha HackimHOM rpy3 aei-
CTBYIOT CHJIA TSDKECTH, CHJIbI BHEITHETO KYJIOHOBOTO TPEHHUS CO CTOPOHBI JHA U 0O-
KOBBIX CTCHOK JIOTKA, a TAaKXKe CHJIBI BHyTpeHHero TpeHus. [Ipu s3Tom riryOuHa cios
HACBHIITHOTO Tpy3a MPH JBMKEHUH IO JOTKY HAMHOTO OOJIBIIE CPEIHEro Juamerpa
gacTuil. [103TOMy HACBIIIHOW TIpy3 MPH ABHKCHUU IO JIOTKY MOXXHO paccMaTpHBATh
KaK CBIMTY4YYyI0 Cpely, K KOTOPOH NMPUMEHUMBI 3aKOHBI MEXaHUKHU CIUIONIHBIX CPEI.
Takum oOpa3oM, AJisi TIOTYYECHUS MATEMaTHUECKOTO OMHMCAaHUS BO3MOXKHO TPUMEHE-
HHE ypaBHEHUs bepHyiumn 1i1st moToka. B aToM ciydae HE0OX0AUMO OMpPeNeNUuTh T110-
ternuan I1 B ucxomnom ypasuenuu beprymm [5]. Ha pucynke 1 mokazana cxema
IUIL ONpEACTCHHUs TOTCHIMAIA ¢ M300paKCHUEM BEKTOPOB YCKOPEHUH, MPOCKIIHH
KOTOPBIX CIIEAYET YUYUTHIBATH JUIsl MaTepUalia, IBUKYIIETOCS TI0 JIOTKY.

Puc. 1 PacuetHas cxema OIIPCACIICHUS IIOTCHIHAJIa

W3 ucroununka [5] u3BecTHO, 4TO YacTHBIC MPOM3BOIHbBIC MoTeHITMaa I1 paBHbI:
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rae X,Y,Z - IPOEKUHUH YCKOPEHUM MACCOBBIX CHWJI, JEUCTBYIOIIMX HA MOTOK IIUXTO-

BbIX MaTepuaioB. 13 [5] Takke n3BecTHO, 4TO
d/7 = Xdx +Ydy + Zdz

Jl ycTaHOBUBIIETOCS IBUKEHHS YpaBHEHUE bepHyiiu numeeT BUA!
U 2
—H+£+—=const ,
p 2

2)

3)

rae I — Hekoropasi moTeHIMagbHas GyHKIHS TMOTHBIA TudQepeHimran KoTopoi co-
OTBETCTBYEeT ypaBHeHHIO (2). B ciydae yCTaHOBHBIIErOCsS IBW)KEHHUS IO JIOTKY C

ydetoMm puc.l:

X :a)z-rzﬁ—n, Z=—g :6—H,Y =0
OX 0z
Takum obpazom
d/7 = Xdx +Zdz.
Taxxe nmeem:
dH=a—de+a—Hdz
OX 0z

Haiinem dynkuuto I o 3amannomy nuddepenimany (4).

olr  , .
— = .X’
OX

Otcrozia MoJy4uM, HHTETpUpys o dX:
X2
1, :Ja)2 Xdx =w®-=—+C,
2

Bropas yacts noreHuuana:

Awnanoruyso (8) nomyunm:
11, =J'—gdz=—g-z+C2

[Tonneiit norenuman I paBen:

2 2
=1 +m,=2"

—-g-z+C

2 2
X
—=-

+9-2+C

[ToncTaBuM NOJTYYCHHBIC JaHHBIC B CXOIHOE YpaBHeHue bepryuu (3):
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2 2 2
_w X +g-z+£+u—=C0nSt (13)
2 p 2

Paznenum ypaBuenue (13) Hag:

2 2 2
e P +U—=const (14)

29 P9 29

CBOOOHO-ANCTIEPCHOE COCTOSIHUE ABMXKCHUS Tpy3a MO JIOTKY BO3HUKAET MPU
yriax HakjgoHa 6ornee 40 rpaxycoB MO OTHONIEHUIO K TOPU30HTY. JIOTOK OeckoHyc-
HOTO 3arpy304HOT0 YCTPOMUCTBA MPH IKCIUTyaTAIlM MOXKET HAKJIIOHATHCA MO YTJIOM B
npenenax 17-53 rpajyca o OTHOLIEHUIO K BEPTUKAIU. Y UUThIBas MHEPIIUOHHYIO CO-
CTaBJISIOILYI0 YCKOPEHUS B IEPEHOCHOM JBW)KEHUH LIUXThI MOXHO C YBEPEHHOCTHIO
yTBEpXAaTh, YTO IIMXTOBBIE MaTepuasbl IBHUTAOTCSA 1Mo J0TKy b3Y B cBOOOIHO-
aucriepcHoM cocTtosiauu. [lonyueHnoe ypaBHenue (14) maet BO3MOXKHOCTh TOJIYYHUTh
nuddepeHnraibHoe YpaBHEHHE TMEPBOrO MOPSAKA, XapaKTepU3YyIoIIee MmapaMeTphbl
JBMKCHUS TIOTOKA MIMXTHI 1O JIOTKY b3V, uTo B CBOIO 0uYepeb OTKPHIBAET MIUPOKHE
BO3MOKHOCTH aBTOMATHU3allMM IpoLecca 3arpy3Kud C y4eToM OOJIbIIMHCTBA (PaKTo-
poB. Kpome srtoro, pemenue 3anaun Komm nas yKa3aHHOTO YpaBHEHHUS IMO3BOJIUT
MIPOBOJIUTH ONEPATUBHYIO KOPPEKIMIO TapaMeTpOB 3arpy3Kd, 4To 00ecreduT cra-
OWJIBHOCTh TpeOyeMoro mpoduiis 3achllii MIUXTOBBIX MaTEPUATIOB HA KOJIOITHUKE
JTOMEHHOMU TIeYH.

IIpoBenennbie MccaeI0BaHUsSI JAIOT BO3MOXKHOCTH C(hOPMYJIMPOBATH CJe-
AyI01HE BHIBO/bI:

1. BoinonHenue pyaHOW Harpy3Kd HampsiMyl0 KOppEeIHpyeT ¢ obecreyeHHeM
MOCTOSIHCTBA 33J]aHHOTO TPO(MUIIS 3aChIUA MIMXTOBBIX MATEPHAIIOB HA KOJIOIIHUKE
JIOMEHHOM TEYHU.

2. Cy1iiecTByIolMe MaTeMaTH4YeCKUe MOJENU JBUKEHHUS IIMXTOBBIX MarepHa-
70B 1o 10TKY b3V He MoryT o0ecneunTs y4eT BIUSHUS XapaKTePUCTHUK MOTOKA Ya-
CTHI, CpPE KOTOPBIX KPYMHOCTh KYCKOB HIMXTbI, KOYPPUIMEHTH BHYTPEHHETO U

BHEIIHEro TPEHUSI MaTepuaa IHUXThl, HAYaJIbHbIA YPOBEHb 3aCHINU IIUXTHI HA JIOTKE
U IpyTHE.

3. Jlnsa onvcaHus ABMIKCHHS ITMXTOBBIX MaTepuajoB 10 J0TKy b3V menecoo0-
Pa3HO NPUMEHHUTh ypaBHEHUE bepHYJUIM IS MOTOKA, YTO MO3BOJIUT C 3aJaHHOU IO-
IPEIIHOCTBI0 OCYLIECTBIIAThH 3arpy3Ky JOMEHHOH IE€YH, a TaKKe ONEPATHUBHYIO KOP-
PEKLHUIO0 €€ XapaKTepPUCTUK, YTO MO3BOJIUT oOecneunuTh 3(p(EeKTUBHYIO paboTy J0-
MEHHOTO 1IeXa.

4. ITomyueH HOBBIM Hay4HBIM MOJIXOJ K ONPEICICHHUIO MApaMETPOB JBHKCHMSI
IIOTOKA IIMXTHI MO annemeHTaM b3V, 3axmoyaromuiicss B NPUMEHEHUU YpPAaBHEHUS
bepnymnu B Bune ypasuenus (14).

277



Lipnuyi mawunu i 2eomexuiuna mexamika

IlepeyeHb CCBLIIOK

1. BonbmiakoB B. W. TexHomorust BEICOKOA(PGEKTHBHO dHEprocoeperaroieii JOMEHHOM MIaBKH /
Bonpmakos B. 1. — K.: Hayk.nymka, 2007. — 412 c.

2. Kypynos U. ®@. K Bonpocy 06 3ppeKTUBHOCTH MPUMEHEHUS HA TOMEHHBIX IeuaxX pazIHYHBIX
3arpy3ouHbix yctpoicts / Kypynos U. ®@. — Mertamnypr, 2009. — Nol1l.— C. 34-41.

3. Jomennoe mpousBonactBO «KpuBopoxcramu». Monorpadus mon pea. wi—kopp. HAHY
B.U. bonbirakosa / [bonbimakor B. U., boponynun A. B., I'maakos H. A., MBanua H. I'., Ke-
kyx A. B., Koctenko I'. I1., JIucronanos B. C., Moxapenko H. M., MypasseBa U. I'., Hecte-
poB A. C., Open I'. 1., Cokypenko A. B., Toro6unkas /1. H., lllepemer B. A., llynuko C. T.,
IyreuteB ®@. M.] -MUM HAHY, «Kpupopoxctans». Juenponerposck, Kpusoii Por, 2004.—
378 c.

4. Kupusa P.B. MaremaTtuueckue Moeld JBUKEHUS ChIITYYEH Cpeibl MO 3JIEMEHTAM Meperpy30u-
HBIX Y3JIOB JICHTOYHOTO KOHBe#epa // CucTeMHbIE TeXHOIOTHH. MaremMaTndeckue mpoOsieMbl
TeXHUYECKOW MexaHuku. CO. Hayd. TpymoB. - JIHempomeTpoBck. - Beim. 2(19). - 2002. - C.
29-42.

5. KoncrantuaoB KO.M. TI'mapasiuka / KO.M.KoncrantunoB. — Kues: Bumia mikoma, 1981, —
360 c.

ABSTRACT
Purpose. A target is development of models of motion of charge on the elements of the systems of
“shihtopodachi”, which enabled to take into account a wide spectrum of descriptions material, type
of its motion, and also integrated descriptions of dynamic thread.

The methodology. Applied methods of research description of motion of “shihtovih” materials on
the tray of “beskonusnogo” load device taking into account “sploshnosti” layer of material, its
largeness and initial conditions of load on tray. A “nasipnoy” load at the definite terms can be in
three structural-mechanical states: solid, viscid-plastic and free-dispersion.

Findings. Existing mathematical models of motion of “shihtovih” materials on the tray of “besko-
nusnogo” load device can not secure consideration of influencing of descriptions of thread of parti-
cles, among which largeness of pieces of charge, coefficients of inlying and external friction of ma-
terial of charge, initial level of “zasipi” charge on tray and other. New scientific approach is got to
the decision of parameters of motion of thread of charge on the elements of “beskonusnogo” load
device, consisting in application of the equalization Bernulli as equalization.

The originality. Implementation of the ore loading straight correlates with providing of constancy
of the set type of “zasipi shihtovih” materials on “koloshnike” of high furnace.

Practical implications. For description of motion of “shihtovih” materials on the tray BZU expedi-
ently to apply the practical involving equalization Bernulli for thread, that will allow with the set
error to carry out the load of high furnace, and also operative correction of its descriptions, that will
allow to secure the effective work of blast-furnace workshop.

Keywords: burdening systems, high furnace, covering stove type, burdening automation
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