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UCCNENOBAHUE U3MEHEHUA BEOKOBOM HAIPY3KU
OEUCTBYIOLWEW HA KNAAKY OOMEHHOMW MNEYA

Onpeodenena senuuund Cubl, OCUcmeyioujds Ha KIAOKY Wlaxmbvl, pAcnapd, 3anaeduxos 0OOMEeHHOU
ne4yu om WUXmoebix Mamepuailos, npu ROMOwU usuuecko2o Mooenuposanus. Bviseiena saxonomep-
HOCHb UMEHeHUs BOKOB020 OA6IeHUS WUXMbL 6 3A6UCUMOCTIU OWL €20 ZPAHYIOMEMPULECK020 COCHId-
ea. Ilpouseeoena oyenxa eIUAHUSL CIOCEOL 3A2PV3KU UUXTNOBBIX MAMEPUANO8 HA 3HAYeHUe UX BOKOBOU
HA2SPY3KU.

Knroueevle cnosa: oomennas neuv, husuueckoe mooenuposanue, bokogoe 0deieHue, aKkmueHblll 6ec,

zpaHyﬂOMempuquKuﬁ cocmdae, cioeeas 3acpy3Kda.

IIpoGiema U ee CBA3L ¢ HAYYHBIMH H
npakTHYecKuMu 3agadyamMu. CraOuibHast
paboTa JIOMCHHOW TI€YM BO MHOTOM 3aBHCHT
OT XapakTepa CX0/ia IIUXTOBBIX MAaTCPHAJIOB,
Ha KOTOPBI BIMSICT MHOXXECTBO (DAKTOPOB.

Kak mpaBuiio, JBIWKCHME MaTCpUAJIOB B
JIOMCHHOMW TICYU OIICHUBACTCS WX aKTUBHBIM
BecoM. OH ornpejiensiercst pa3HUICH JaBJICHUS
cros10a MIMXTHI OT TIEPErajia Haropa ra3a, CuII
BHYTPEHHETO M BHEIIHEro TpeHui. Pacuer
JIAHHBIX 3HAYCHWW BBI3BIBACT TPYJAHOCTH, B
0COOCHHOCTH TTOCIIC/IHETO.

CyiiecTByeT croco0 KOHTPOJIS JIaBJICHUS
MaTCPUAJIOB 10 CCUCHHIO TICYH M CHJI UX Tpe-
HUSL O CTCHKY 32 CUET HMOTPY)KCHUSI M3MEpU-
TCJILHOTO CTEPXHS B paboyee HMpOCTPaHCTBO
Ha KoHTpoiupyeMoMm yuactke [1]. Onmako
OOJIBIIIMHCTBO JIOMCHHBIX IICUCH HE OcHaIe-
HO JAHHOHM CHCTEMOH, 4YTO HE MO3BOJISET IIO-
Jy4aTh MHPOPMAIUIO O OOKOBOM JIABJICHUU.

KouTposs BenmuuHbl GOKOBOTO JIABJICHUS
IIMXTHI HA KJIAJKy JJOMCHHOMW 1I€YU MO3BOJIUT
3¢ hekTHBHO 00CCIICUHBATH €€ BHICOKOTIPOU3-
BOJMTCIBHYIO paloTy, INpeJoTBpaliarh pac-
CTPOICTBA ¥ ITOJIBUCAHMS MaTEPUalIa, a TAKKC
YCKOPSITh Pa3iyBKy II€UM TIOCIE IUTEIBLHBIX
OCTaHOBOK.

[To cymiecTBYIOIMM IPEICTABICHUSIM JUISI
OIPE/ICIICHUSI 3HAUCHHUS OOKOBOTO JaBIICHHS
IIMXTHI MCTIoNb3yercs popmyna Sucena [2]
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rJIc / — COOTBETCTBCHHO HACHIITHAS Macca
Marepuana, T/m>;

R — pajmyc cTon0a 1MmXThI, M;

/1 — K02hPUIMCHT TPCHUS CHITYYCro Ma-
Tepraia 0 CTCHKHY;

n — yclnoBHbIN Ko3duiment OoxoBoro
JIaBJICHHS,

H — BpIcOTa CcTOJI0A MIMXTOBBIX MaTepHua-
JIOB, M.

[Ipn srom xo3dduimenT GOKOBOTO JaBiec-
HUSI MOYKHO OTIPEJICIIUTH U3 COOTHOMICHUS [2]

n=[1+2f2 +\/1+f2 .(\/fZ —f12 _fj]_l’

rje f — kod3hOUIMESHT BHYTPCHHETO Tpe-
HUS MaTCPHUAJIOB IIIUXTHI, H/M®.

IlocTanoBka 3amaum. cciegoBanue 3Ha-
YeHUST OOKOBOW HArpy3KH IIUXTHI, JICHCT-
BYIOIICH Ha KIAJKy 3JIEMEHTOB JOMCHHOMU
[ICYU IIPH M3MCHSIOIICMCS TPaHyJIOMETpUYC-
CKOM COCTaBE MAaTCPHUAJIOB IIPU TIOMOIIHU (-
3UYECKOTO MOICIIMPOBAHUS.

H3znoxkeHue MaTepuasa u ero pesyabTa-
Thl. OmpeseicHue 3HaueHUsT OOKOBOIO J1aB-
JICHUS [IPOM3BOAMIOCH Ha Pu3nUIecKor Moie-
JA JOMCHHOM II€YM IIOJIC3HBIM O0BEMOM
3000 M° BbiOHEHHOM B MacwTade 1 k 50.

Mojens M3roTaBiIMBalach M3 OLMHKOBAH-
HOM cranu. /s co3anusi HOBEPXHOCTH UMH-
THPYIOMICH KJIAJIKy TICYM BHYTPEHHSSI 4acTh
MOZCIHU IMOKPBIBAJIACH CIIOEM IIAMOTHOIO 00
CBSI3aHHBIM KHJIKUM CTCKIOM.

N3roroBineHHBIC MOJIEIH IIAXTHI, pacrapa
1 3aIJICYMKOB KPEHWINCh K ONMOPHOW KOHCT-
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PYKIIMM M OCHAIAJTUCh CHEMHBIM JTHOM, TIOJ
KOTOpPOE TOMEIIANIOCh B3BEHIMBAIOIIECE YCT-
pOMCTBO.

DKCIEPUMCHT HayMHAICA TPEIBAPUTEIIb-
HBIM B3BelllMBaHueM Matepuana. [locie vero
OH IIEpECHIITaiCcs B MOJICNIb JIEMEHTa JIOMEH-
HOW IICYM C MMHTAIMCH PaOOTHI 3aCHIITHOTO
ycTpoiicTBa. 3aTeM IPOBOJMIIOCH OIpe/Ieic-
HUE MacChl IMXTHI JCHCTBYIOIIEH Ha ChEM-
HOC JIHO TP TIOMOIIIX DIIEKTPOHHBIX BECOB.

Pa3mep KxyckoB ariiomepara, 3arpyxacmo-
ro B JIOMCHHYIO II€Yb ITPUOIU3UTEILHO PaBCH
10 MM, ucxoast n3 Macmradba MOJICIIN, KPYIl-
HOCThH MaTepuaia 3arpykaeMoro B Hee ObuIa
npunsta menee 0,5 mm. Ilosromy npm niep-
BBIX DKCIICPMMCHTAX B KAaueCTBE CHIPbs ObLI
BBIOpaH KoHIeHTpaT (Tadi. 1).

W3 tabmuiel 1 BUHO, 9TO 110 MEpe H3Me-
HCHUS OuCpTaHus MPOMUIISI TICUH IPOMCXOIUT
W3MCHCHUC HArpy3KH IPUXOJIAIICHCS Ha
KJIaJIKy. B 1raxre naoOimioaercs Haubosbiiee
sHauenue — 16,4 %. D10 mosgcusercs 00Jb-
MM 00BEMOM M BBICOTOM CTOJI0A Marepua-
JIOB HaXO/ISIIIIUXCS B HEM — IOpsijiKka 10JIOBH-
HBI OT OOIIIETO KOJIMYECTBA.

Tak kak pacnap UMeeT IMJIMHJIPUYECKYIO
dbopmy u HE OOJIBIIYIO BBICOTY, 4aCTh CHJIBI
TSDKECTH OT IIUXTOBBIX MAaTCPUAJIOB TIPUXO-
JAIUXCS HA €ro CTCHbI paBHA NPUOIU3U-
TenbHOo 9 %.

Cyxatomasics 4actb IEYM — 3aILICUYUKH
IPUHUMAIOT JIOBOJILHO BBHICOKOE JIABJICHUE OT
IIUXTOBBIX MAaTCPUAJIOB, HECMOTPS HA MaJIbIN
pasmep. Yactes Harpysku, JCHCTBYIOIAs Ha
HUX Ipubim3uTesbpHo pasua 12,4 %.

B pabore mpoBeneH aHammM3 W3MCHCHUE
JIABJICHUS, JICHCTBYIOIICTO HAa CTCHKH IICYH,
MIPU MCHSIOMIEMCS TPAHYJIOMETPUUCCKOM CO-
CTaBEC NIMXTOBBIX MaTCpHAJIOB (TA0I. 2).

Ha sToMm aTame uccrnemoBanuii B Ka4eCTBE
IIUXTOBOIO MaTrepuajia MCIIOJIL30BaJICs ariio-
Mepar, paccessHHbI Ha ¢pakiuu 0-2, 2-5, 5-
10 mm.

B neioMm omnpejeneHo, 4To IIpU IOBBIIIIE-
HUW KPYITHOCTH KYCKOB INIMXTOBBIX MarepHa-
JIOB, HaXOJISIIMXCS B JIOMCHHOM TICUH, JIaBJIC-
HUE, JICHCTBYIOIICE HA €€ CTCHBI, YBEJINYMBA-
eTcsl. DTO MOXHO OOBSICHUTH IIOBBIIIICHUEM
CWJI BHYTPCHHETO TPCHWS M CO3JIaHMSI CBOC-
0o0pa3Horo Kapkaca, yjiepKuBaroniuii Ha ceoe
BBIIIIC JICYKAIWA CIIOM.

W3 Tabmuiel 2 BUJHO, YTO HAMMEHEE BbI-
PaXKCHHOC BJIMSIHUC, W3MCHSIOIICTOCS TPaHy-
JIOMETPHYECKOTO COCTaBa NIMXTHI HA OOKOBOE
JIaBJICHUE, HAOJII0JMAETCsl HAa MOJICIN UMUTH-
pyIOIIEH 1IaxTy JOMEHHOM 1neun. B neit yBe-
JUYCHUE HaArpy3ku uis marepuana 0-2 u
5-10 mMm cocrtaBuio 1,6 %. D10 IOsSICHSECTCS
OCOOCHHOCTBIO KOHCTPYKIIMU JIAHHOTO 3JIc-
MCHTA — PACHIMPCHUE K HU3Y II03BOJIICT MH-
HUMHU3UPOBATh (PU3MYCCKYI0 HArpy3Ky Ha
KJIQJIKY ¥ TIPSJIOTBPATUTH €€ pa3pylicHUE.

Ha wirajiky HMOKHEH 4acTH 1euu 1epejiacT-
cs OoJIbIIas HArpy3Ka M3-3a YBEJIUUCHUS BbI-
COTBI CTOJI0A INMXTHI HAXOJIAIICHCS B pado-
YeM IPOCTPAHCTBE, IMMOATOMY W HW3MEHEHUE
JIABJICHUS TIPH TTOBBIIICHUU KPYITHOCTH MaTe-
puana Oosiee 3amerHo. B pacnape yBenuue-
HUE 4aCTH Harpy3KH, JICUCTBYIOLICH HA CTEH-
KM IIe€4H, cocTaBmiio 2,5 %.

Tabauua 1 — PesynbraThl MOICIUPOBAHUSI OOKOBOIO JABJICHUS INIMXTOBLIX MATCPUAIOB HA CTCHbI

ﬂOMCHHOﬁ ne4yu € UCroOJIb30BaHUCM KOHICHTPATa

Bec mmxrthbl Ha AHO Yactb Harpys3ku,
Howmep ucnbitanus Bec npobsl, © o
MOJIEIM, T MPUXOJALIAsICA HA CTeHbI, %
Monenp 11axrTbl JOMEHHOMN 1e4u
1 8120,6 6776,7 16,5
7981,6 6676,6 16,3
Monenb pacnapa JOMEHHOH Medn
1 5440,5 4949,0 9,0
2 5426,2 4930,0 9,1
Monenb 3anaeqyuKoB TOMEHHOM ne4un
1 5700,5 4986,8 12,5
2 5655 4959.,4 12,3
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Tabavma 2 — Pe3yibraTsl MOACIHPOBAHHMS OOKOBOI'O JaBJICHHUS IMXTOBBIX MATCPHUAIIOB HA CTCHBI
JIOMEHHOM T1€YH1 C UCHOJIL30BAHUEM IIUXTHI PA3HOT0 TPAHYJIOMETPUUECKOTIO COCTaBa

Pazmep Homep Bec npo6ii, 1 Bec muxrthl Ha gHO Yacrh HATpY3KH,
dpaxiwe, MM VICTIBITAHFS ’ MOJICIH, T TIPUXOJIATIASICS HA CTEHBI, %
Mopenb NaxThl JJOMEHHOH TIeUn
1 8248,1 6858.,5 16,8
0-2 2 8044,9 6680,6 16,9
3 8107,9 6743,5 16,8
4 8237,4 6842,7 16,9
1 8236,4 6773,9 17,7
2.5 2 8148.,4 6700,5 17,7
3 8284,8 6829,6 17,5
4 8277,3 6822,7 17,5
1 8227,8 6710,1 18,4
5.10 2 8137,7 6634,9 18,4
3 8325,1 6809,9 18,2
4 8261,9 6764,9 18,1
Mojeinb pacniapa JOMEHHOM Neuu
1 5712,2 5194,2 9,0
0-2 2 5690,1 5173,4 9,0
3 5689,8 5171,0 9,1
4 5762,5 5234,7 9,1
1 5586,1 5003,1 10,4
2.5 2 5582,2 4994,0 10,5
3 5569,8 4989,8 10,4
4 5572,5 4984,9 10,5
1 5465,9 4841,1 11,4
5.10 2 5523,4 4890,8 11,4
3 5489,5 4859,0 11,5
4 5549,3 49123 11,5
Monenb 3a11e4uKoB JOMEHHOH neun
1 4412,2 3920,2 11,1
02 2 4391,4 3889,8 11,4
3 3112,2 2743,0 11,8
4 3088,8 2714,4 12,1
1 5417,4 4640,5 14,3
2.5 2 5490,1 4691,9 14,5
3 4414,8 3769,5 14,6
4 4404,4 3777,3 14,2
1 5734,3 4825,1 15,8
5.10 2 5717,4 4814,8 15,8
3 4418,7 3698,7 16,3
4 4460,9 3735,5 16,2

Tak kak 3amieuuku MMEIOT BUJ, CyXKaro-
IIMICS K HU3Y, U3MCHCHHUEC 3HAYCHHUSI OOKOBO-
ro JaBJICHUS [PU YBEIMYCHUU KPYIHOCTH
IIMXTHl B HUX HanOosiee BeIpakeHo. Tak ripu
HOBBILICHUH pazmepa pakuuu 10 10 MM 1po-
WCXOJUT YBEJIMYCHHE YACTH HArpy3KH IeHcT-
BYIOIICH HA CTEHKM IIMXTHI HA 5,1 %.
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N3BecTHO, YTO IIMXTOBBIM Marepual, 3a-
CPYKaeMblil B 11€4b, UMEET CIIOCBYIO CTPYK-
TYpPY, B KOTOpPOH IIPOUCXOIUT YEPEIOBAHUE
TOIJIMBHOM YaCTH, IIPEACTABICHHOW KOKCOM
U KEJNE30PYAHOM 4acTH, IIPEICTAaBICHHON ar-
JIOMEPAaTOM WJIN OKaThIlIaMu. [lo3romy ObLIH
IIPOBEACHBI MCCIICIOBAHUS 110 OIIPEIACICHUIO
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OOKOBOM Harpy3Ku Ha CTCHBI JOMCHHOM MU
MpH 3arpy3ke CIIOCB Kokca (pa3Mmep Kycka
2 MM) H arnoMepara (pa3mMep Kycka MeHee
1 mm) (Tabmn. 3).

Kax Buino n3 Tabmuier 3 GokoBas Harpys3-
Ka, JICMCTBYIOIIAsl Ha CTEHBI 11€4YH, NPHU CIIOC-
BOM 3arpy3Ke IUXTH OTIMYACTCS OT TOTO HKe
3HAYCHUS IIPU UCIIOJIL30BAHUU O/THOOOPA3HOM
IITUXTBI.

B Mopenu maxThl JlaBiIeHHE, IPUXO]IA-
meecst Ha CTEHKHM, OT MOHONIMXTBHI COCTaBJIS-
o 16,4 % wu B cpeaem 15,5 % npu popmu-
POBaHMM CIIOEB U3 JIBYX MaTEpHaoB.

Jlitst mojienu pacriapa HaONIo/[aeTesl CHU-
KeHHe OOKOBOTO JaBICHUS MPH CIOCBOM
3arpyske, 3Ha4YCHUE HArpy3KH, JICHCTBYIO-
(el Ha CTEHBI, JUIS JIAHHOIO ciiocoba co-
CTaBJISIIO OKOJIO 9 %, a JIBYXKOMIIOHEHTHOM
muxThl B cpeauem — 7,7 %.

B MoJienu 3a1uieynKkoB JlaBjieHNe Ha CTCHBI
OT HIMXTHI, CPOPMHUPOBAHHON CIIOSIMH, BBIIIIC
aHAJIOTMYHOTO 3HAYEHUSI MOHOIIMXTHI, U CO-
crapisieT 15,4 n 12,4 % coOTBETCTBEHHO.

Takum 00pa3zom, BHJIHO HE XapaKTEpHOE
BIIMSIHUC CIIOCBOM 3arpy3Ku MarepuajioB Ha
3HaYCHUE OOKOBOTO JIABJICHUS OTHOCHTEIIHHO
IPUMCHCHMS 0JIHOOOpa3HOW MMXTHL. B Moj1e-

JIU MIaXThl M pacrapa MPOM30ILIO CHIKCHHE
Harpy3Kud TPHUXOJSIIICHCS HAa CTCHKH TICYU
MPU KCIIOJB30BAHMM JIBYX MAaTCpUajoB. ITO
MOXHO OOBSCHUTH NPCBAIMPYIONINM BIIHS-
HUCM CHI)KCHHS Beca CTOJI0a MIMXTHI (3a cUeT
MCHBIIIETO BECa KOKCA) HaJI CYMMapHBbIM YyBe-
JUYCHUCM TPAHYJOMETPUYCCKOTO COCTaBa
Marepuala.

B 3amicumnkax HaOI10/1a€TCsl MTOBBIICHUE
OOKOBOM Harpysku, NMPUXOJsIeics Ha Kiajl-
Ky TICYM TPU HCIOJIB30BAHUU JIBYX KOMIIO-
HCHTHOW HIMXTHI, YTO IOSCHSICTCS OOJBITUM
BIIMSIHUEM Ha DTO 3HAYCHUC KPYITHOCTH IIUX-
THI, @ HE €¢ Beca.

BriBoabl U HanmpaB/ieHHe JajdbHeHImMX
uccaexoBanmi. (i1 nposejeHus MccCieo-
BaHWW W3MCHCHHMS OOKOBOW HArpy3kd Ha
KJIQJIKy JIOMCHHOM TICUM OBLIM CKOHCTPYHUPO-
BaHbI (PM3MUCCKUC MOJICIIU NIAXThI, pacrapa u
3aIUICUUKOB JIOMCHHOW II€YH, JIJISL ITOBBIIIC-
HUS JIOCTOBEPHOCTH PE3YJIbTATOB Ha HUX
BHYTPCHHIOIO ITIOBEPXHOCTH HAHECEH CIIOH
IaMOTHOT'O TIOPOIIIKA.

OmnpeyiernieHa 4acTh CHIIBI, JICHCTBYIOIIAS Ha
KJIQJIKy TI€YM B 3JIEMEHTaxX JIOMCHHOW TICUM, B
3arieunKkax oHa cocrasmia 12,4 % or ucxoj-
HOU Macchl, pactiape — 9 %, maxre — 16,4 %.

Tabauua 3 — PesynbraThl MOICIUPOBAHUSI OOKOBOI'O JIABJICHUS INMXTOBBIX MATCPHUAJIOB IIPH CJIOCBOU

3arpysKe
Howmep Bec npoti, ¢ Bec muxrthbl Ha AHO Yacrb Harpysku, .
HUCIIbITAHUS MOJIEIH, T MNPUXOJAIIASCS HA CTCHBI, Y0
Monennb 11axTbl JOMEHHOM [1e4u
1 7571,7 6355,0 16,1
2 7536,5 6381,9 15,3
3 7561,1 6364,9 15,8
4 7485,9 6420,3 14,2
5 7573 6357,9 16,1
Mojenb pacniapa JOMEHHON Neuu
1 6500 6056,1 6,8
2 6500 6032,7 7,2
3 6500 5956,6 8,3
4 6500 5990,4 7,8
5 6500 5964,4 8,2
Monenn 3aIIeurKOB JOMEHHON neun
1 6590,5 5663,2 14,1
2 6509,6 5459,6 16,1
3 6498,1 5468,2 15,8
4 6594,3 5570,2 15,5
5 6505,7 5491,5 15,6
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BrisBiaena 3aKOHOMCPHOCTL HM3MCHCHUS
OOKOBOTO JIaBJICHWS B 3aBUCUMOCTHU OT Tpa-
HYJIOMETPUYCCKOTO COCTaBa IIMXTHI. YBEJIH-
YCHUC KPYHMHOCTH KYCKOB, HaXO/AIIUXCS B
ey MNpUBOAUT K HOBBIMICHUIO 3HAYCHUSA
JIaBJICHUS, JICUCTBYIONIETO HA KIIAJIKYy 3aruie-
YUKOB, pacnapa u maxtel. [Ipuaem nauboliee
BBIPOKCHHOE M3MCHECHUE IPOUCXOJIUT B 3a-
IJICYUKax.

Bubaunorpapuyeckuii cnucok

Takxke Tpou3Be/cCHA OIEHKA BIUSHUS
CIIOCBOM 3arpy3kH IIMXTOBBIX MaTEPUATIOB Ha
mapamMeTp OOKOBOTO JIABJICHHUS.

B nanpHEHmmMx MccaeaoBaHUSX TUTAHUPY-
CTCSl YUMTHIBATH BIMSHUC 30HBI Pa3MsArucHUs
IIUXTOBBIX MaTEPUAJIOB B pailoHe 3aIlJICUnKOB
Ha 3HAYCHME BEIMIMHBI OOKOBOTO JIABIICHHUSL.
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JOCIIIKEHHSA 3MIHU BIYHOI'O HABAHTAXKEHHS IIIOY0I'O HA KJIAIKY

JJOMEHHOI EYI

Busnauena eenuyuna cunu, wo 0i€ Ha KNAOKY WAXMu, pacnapa, 3aniivox 00OMeHHOT nedi 6i0 uwuxmo-
BUX Mamepianie, 3a 0ONOMO20I0 DI3UUH020 MOOCTIO8AHHSA. BUsGIEHO 3aKOHOMIpHICMb 3MIHU OIYHO20
MIUCKY 3ATIEACHO IO SPAHYTOMEMPUYHOLO CKAAOY WUXmMU. 3poOaeHa oYinKka 6NIu8y Wapoeoco 3a6anu-
MAICEHHsT WUXMOBUX MAMEPIATI6 HA 3HAUEHHS OIUHO20 HAGAHMAICEHHS.

Knwouoei cnosa: domenna niy, Qisuune Mooemosanus, GiuHul MUcK, aKmMueHa 6aea, ePamHyiomMen-

putmm? cmad, uwapoee 3d6aHmdaMNCeHHs.

Karpov A. V. (DonSTU, Alchevsk, Ukraine)

STUDY OF CHANGES IN SIDE LOAD SERVING ON MASONRY BLAST FURNACE
Determined by the amount of force exerted on the clutch shaft, bosh, half beads of the blast furnace
burden materials, using physical modeling. Revealed regularities of changes in the lateral pressure as a
function of particle size distribution of the charge. The evaluation of the influence of the layered
loading charge materials to the value side of the load.
Key words: blast furnace, physical modeling, lateral pressure, the active weight, size distribution,

loading layering.
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