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VIIK 675-055
OBOBIIEHHAS MOJEJIb IBYXBAJIKOBBIX MOJIYJENR
Xyppamos L. P., A6dykapumos A., Hayuno-uccieoosamenvcruii yewmp no npooreman
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TeopeTuuecku HCCIENyeTcs: OCHOBHOM paboumit OpraH BajKOBbIX MALIHH — ABYXBAJIKOBbIIT
MOZyJb, COCTOSIUMI M3 BajKoBOH mapel M oOpabaTbiBaeMOro Marepuana. AHaJIH3HPOBAHbI
pa3iuyHbIE CXEMbl B3aHMOLEWCTBHsI BaIKOB U 00pabaTbiBaeMOro MaTepuana, KOTOPbIE
OTIMYAIOTCS APYr OT Apyra 10 crmoco0y pacroNoKeHHsl BaJKOB HA CTAHHMHE, IO CTEMEeHH
MOJBMXKHOCTH pPabouMX BAJKOB, MO JMAMETPAM BAJKOB, MO CTEMEHM JKECTKOCTH BAJIKOB, IO
criocoby mepemayn  ABMIKEHMS BaJKaM, IO THUMY HAKHMHBIX MPUCIIOCOOIEHHH, no
reoMerpiudeckuM (popmam cnosi  oOpabarbiBaeMOro Martepuana M 1o crnocody  rnopaun
06pa6aTbIBaCMOFO Marepualia B 30HY KOHTAaKTa BaJIKOB. Ha ocHose NPOBEAEHHOTO aHajM3a co3/1aHa
obobmennas Mmonenb AByXBasKkoBoro Moxyns. Co3naHHas MOZENb XOpPOLIO  ONKMCBIBAET
JIByXBAJIKOBbIE MOXYJH, WYTO TIO3BOJSIET HCHONB30BAaTh €€ MpH  pa3paboTke  eqHHBIX
MaTEMaTHYeCKHX MOJeNiell KOHTAKTHOTO B3aHMOJEHCTBHS M METONMKH pacyera MapaMeTpoB
pabounx MeXaHH3MOB BaJIKOBBIX MALLIHH.

KnioueBble ¢€J10BA: BAJKOBble MAWIMHLIL,  JBYXBAJIKOBBIH MOZYJb; ‘Bajkobas mnapa;
obpabarbiBaeMblii  MaTepHas, CXeMbl B3aUMOICHCTBIs, 00OOLIEHHAs MOEeNb, KOHTAKTHOE
B3aUMOZENCTBYE, MapaMeTPhl; MEXaHH3MbI; paboure BabL

GENERALIZED MODEL OF THE TWIN-ROLL MODULE
Hurramov Shavkat Rakhmatullaevich, Ph.D., Associate Professor, Abdukarimov Abdusalam,
Ph.D., Senior Research Fellow Research Centre for Mechanical Engineering industry at TSTU

named Abu Raihan Beruni, Uzbekistan, 100125, Tashkent, Akademgorodok, , Durmon Yuli street,
31, e-mail: aabdusalam34@gmail.com
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Theoretically studied the main working body of roll machines - twin roll module, consisting
of a roll pair and the processed material. Analyzed various schemes of interaction of the rolls and
the processed material, which differ from each other by a method for arrangement of rollers on the
frame, by the degree of mobility of the working rolls, by diameters of the rolls, by the degree of roll
stiffness, by the method of transmission of rollers' motion, by type of push devices, by geometric
shapes of layer of the processed material and a method of supplying of processed material in the roll
contact area. Generalized model of the two-roll module is designed on the basis of conducted
analysis. Created model describes well the two roll-modules, which allows its use in the
development of unified mathematical model of contact interaction and methods of calculating the
parameters of the working mechanisms of roller machines.

Keywords: rolling machines; twin roll module; roller pair; processed material; schemes of
interaction; generalized model; contact interaction; parameters; mechanisms; working rollers.

TexHonorust 06paboTKH PA3THUHBIX MATEPUANIOB C HCHOMB30BAHHEM BAJIKOBBIX MAIIMH
LIMPOKO MPUMEHAETCS BO MHOIMX OTPAaCisiX MPOMbIIIEHHOCTH. OCHOBHBIM pPaBoduM OpraHoM
BAJIKOBBIX ~MALIMH SBJIACTCA JBYXBAJKOBBII MOJy/b, COCTOSINEH K3 BaJKOBOI mMapbl M
obpalarbiaemoro  Matepuana. Ilpouecc 06paBOTKM MaTepuana B  BaJKOBbIX  MAIIHHAX
OCYLUECTBJIAETCA B PE3yJbTaT€ MX KOHTAKTHOrO B3auMOAENCTBMs. Jlmst  cucTemMaTH3aluu
HCCIIENOBAHUH KOHTAKTHOrO B3aHMOJEHCTBYS BATKOBOI mapbl ¢ 00paGaThIBAEMbIM MATEPHAIOM 1
METOZIOB  pacyera MapamMeTpoB pabouMX MEXaHH3MOB BAJIKOBBIX YCTPOICTB  HEOBXOAMMO
paspaborath 0COOIIEHHYIO MOIENh ABYXBAIKOBLIX MOAyneil. B  paGoTe aHalH3 cxembl
B3aHMOLCHCTBHS BAJKOB M 00pabaTeIBAEMOro MaTepuana MPOBOIMTCS C LEbIO paspaboTku
00001eHHOl MozeNnH JBYXBAJIKOBBIX MOJYJIel, KOTOpasi MO3BOJMT B JajbHEHLIEM CO3/aBaThb
CAMHbBIC MATEMATHYECKHE MO/ KOHTAKTHOTO B3aMMOAEHCTBHS I METOAUKH PacyeTa NapaMeTpoB
W aHaJM3UPOBATH WX B YACTHBIX CIy4asX B3aUMONEHCTBHs BAIKOBON mapbl 1 06pabaThiBaeMoro
MaTepuara.

B nByxBankosom Moysie cxeMmy B3aMMOAEHCTBHS BAJKOB H 00paBaThiBaEMOro MaTepuaa
MOKHO Da3jMyaTh IO CrOCOOY PAaCIOJIOXKEHHs BAIKOB Ha CTAHMHE, MO CTENEHH MOABMIKHOCTH
pabo4ux BANKOB, IO JHAMETPAM BAJKOB, MO CTENEHH YXECTKOCTH BAIKOB, IO criocoby nepenadu
ABIKEHUS BAJKaM, 10 THITy HaKMMHBIX npucrniocobnenuii [1, 2]. BankoBble 0T/KMMHBIE Mapbl, rie
OcH  BpauleHust paboumMx — BAJKOB  HAXOMATCS  MapaslIesbHO yiy
FOPU3OHTAJILHON IIOCKOCTH, MOYKHO Pa3NenTh HA TPU CPYIIIbI 110
pacnonogicenuio  pabovux 6ankog HA cmanune: padoude BaNKH
PACITOJIOKEHBI BEPTUKAJIBLHO OJAMH Han ApyruM; paboure Bajku
PacroNoKeHb!l FOPH3OHTAILHO PSAAOM APYT G APYroM; ocu paboumx
BAJIKOB PACIIOJIOKEHBl OTHOCHUTENLHO APYT - JAPYra C HEKOTOPBIM
CMEIIEHHEM.

Ilo  cmenenu  nodsuscnocmu — (kpome  epawamensuuix)
Paboyux 6ankos BaTKOBLIE NAPEI AENATCS HA TPH TPYTIITB: C BEPXHIM
TMOABIDKHBIM PAaGOYMM BAJKOM, C HIDKHHM HOABHIKHBIM paboumm
BAJIKOM; C JIByMsI IOABMIKHBIMU Pab0YUMHU BalKaMH,

Ilo ouamempy pabouux 6aikoé BajKOBbe Maphl OBIBAIOT C
OJMHAKOBLIMH AHAMETPaMH pabounX BaJKOB M C HEOAMHAKOBBIMH
auaMeTpamu pabovnx BajIKOB.

Ilo  oicecmrocmu  noxpeimuii  Banku MOryT ObiTh. ¢
OJIACTHYHBIM TIOKPBITHEM, TJI€ JKECTKOCTb MOKPBITHsI ¢ — KOHEUHas
BEJIMYMHA; C KECTKMM MOKPLITHEM, 1€ MOKHO CUUTATh C = 00 . Puc.1. Cxema BATKOBOIf naps! 6e3
B ABYXBaNnkOBBIX MOZYJsX BAJKOBbIE TMapbl PA3IHYAIOT  MEKBATKOBOIO EPCAATOMHOTO
BUJIOM  COYETAHMM BaJKOB — ONACTHYHBIE C  HNACTHYHBIM, MEXAHH3MA!

R SN
SJIACTUYHBIE C JKECTKUM U JKECTKHE C IKECTKHM. 1 42— paboume Barm;
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Ilo cnocoby nepedauu Osuviceniisl BalIKK BAJIKOBOI1 Mapbl MOXHO [ENHTH Ha MPUBOIAHBIC,
MMEIOLIe MEXaHU3M Tepefadi, U CBOOOMHDIE, MOYYaiolue IBIDKEHHE 33 CYeT CUJl TPEHWS,
BO3HUKAKOLIUX HA TIOBEPXHOCTH KOHTAKTA BAJIKOB.

TIpuBoHOH Baym paboTaeT Mo CXeme BEAyLIETo Koseca, a CBOOOMHBIA Baji - MO CXeMe
Topmo3siero koneca [3]. CBOBOIHBIH 1 PUBOIHOI BAJKM OTJIMHYAIOTCA TPHIIOKEHHLIMA HA HHX
sHelHuMH cuamu (puc.1): Ha CBOOOHBIA Ball HeiicTBYeT TOPMO3HOH MOMEHTAM , NpOTUB Cro
TIBUKEHUS, @ HA NPHBOIHOH — KPyTSILHH MOMEHT M ;IO JIBUKEHUIO; PEAKLIA NOJLIMTTHUKOB
Baika F peilcTByeT Ha CBOOOMHbIHA Baj MPOTHB HAMPABICHIA ocu Ox, a Ha TIPUBOJHOM - 1O
HAIPABJIEHMIO; CHJIa TPeHHsA CJOs Marepuaid I, medcTByromas Ha CcBOOOMHBIIT BaJl, TAKWKe
HarpapJieHa IPOTHBOIOIOKHO CHIIC TPCHHA, neficTByIOIEH Ha IPUBOAHON Ball. HopmaibHbIe CHIIbI
N oT obpabaThIBaeMOro MatTepraa IeHCTBYIOT 110 HATIPABIEHMIO K OCAM BaJIKOB.

Havicumnvie npuchocodienus BalKOBbIX OTKHMHBIX YCTPOHCTB ObIBAIOT MEXaHHUIECKHUMH,
FHAPABIMYECKHMH U THEBMATHUCCKAMH, € nepenaveil Harpy3KH Ha BaJIKH HEMOCPEICTBCHHO WITH
yepes3 PHIHAKHYI0 CHCTEMY. XapakTepucTHKa HAXKHMHOTO MPHUCTIOCOOIEHHUS, TO €CTh 3ABHCHMOCTE
Harpysku ( OT BEJMYMHBI MOIbEMA BaJIKa 8, , 3aBHCHT KaK OT BHIA npucriocodnenus, TaKk u OT
cniocoba Tepeaadn JaBjieHns Ha Bajok. MOYKHO Pa3IUUMTh TPH THIIA XAPAKTEPUCTUK HAKHMHBIX
npucrocod e i (Puc.2) [1]. TTpu 3TOM HOMED THITA COOTBETCTBYET HHIEKCY O .

0 — 8 0 i
/

=l
el
P ol e

S, o, 0.

™

Puc.2. XapakTepUCTHKA HAKHMHBIX TIPHCIIOCOOIEHHI.

MexanudyecKkue sBJIEHUS, BO3HHUKAOLIME I1PH o6paboTke B Tape BAIKOB, OMNPENEIAETCs
pacrpeseNeHeM Macchl 06pabaThiBaEMOro MaTepHana MpH rpoxoxKAeHHH ero uepes napy BaJKOB.
Ona csisaHa ¢ reomerpudeckuMu  (opmamu
7105t 06pabaTEIBAEMOr0 MaTepuana [1].

Jlnst 0GOOLIEHHOH MOACHH  BajlKOBOrO
Monyns cnoif  06pabaThIBaGMOro  MaTepHala
XapakTepusyeM TOJNIIMHOA B  MPOROJBHOM
CEUeHHUH:

h=hy+ f(x
h=hy+f(x),
rne  hy- uacTb cjuos, rAe ero TOJILMHA P
MOCTOSIHHA.
B J(BYXBaJIKOBBIX MOZYJISIX

obpabaTbiBaeMblil MaTEpUa MOXKET MOAABATLC
CBEpXY BHU3 WIJI CHW3y BBEpX MO YrioM ¢
OTHOCHTENBHO ropusoHtamu. Ilpu 3TOM Ha
MaTepuan MOryT AefiCTBOBATDL 3ATAJKHMBAIOMIAA
(MH OTTAJIKMBAIOWIAST) CHIIA P [41.

Ha OCHOBE aHanu3a CXEMbI
B3aMMO/EHCTBUS BaJIKOBBIX nap u
06pabaTeIBAEMOTO MaTepuana co3zaem
0BOBIIEHHYI0 MOZENb JIBYXBAJIKOBOrO MOJyJid
(puc.3).

B 0600meHHONH  MOJENH  BBIPAXKEH Pric.3. OB00LWEHHAS MOAC/b ABYXBAJIKOBOIO
IBYXBAJKOBBIA MOMYJb: BAJIKH PACIONONKCHEI MOy Tt
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OTHOCHTEJIBHO FOPU3OHTAJIM MO yIJIoM « ; 0ba Bajka momsmkHb! (V, =0 u V,, #0); muamerpsl

BAJIKOB HEORMHAKOBBI ( D, # D, ); BaJKHU UMEIOT 3JIACTUYHbIE TOKPLITHs C XKECTKOCTAMU ¢, U ¢,
BepXHMI Baym -CBOOOXHBIN, HIDKHMI Bajn - NPUBOAHON; HAXKMMHOE mpHCrocodieHue ¢
XapakTepUCTHKON BTOporo tHna (&=45,); cioit oOpabaTbiBaeMOro mMartepuasga HepasHOMEPHDII;
MaTepual NMoAaH CBEPXY BHH3 MO YIVIOM ¢ OTHOCHTENIbHO FOPU3OHTAJIM U HA MaTepHas JeHCTByeT
3aTaJIKMUBArOLIast Cujia £ . -

U3 3TO# Mozmenu ABYXBaJKOBBIM MOIYJb MPOM3BOJIBHON CXEMbl MOJY4aeTCsl KaK YaCTHBIN
ciyvai. .

JlroGoe pacrosiokeHHe BAJKOB HA CTAHMHE Mojywaercs u3 o0o0meHHoi monenu
u3MeHeHueM yria o ¢ Hyns no 1807, Korna o =90°, paboune BaIKH pacroyiaraloTCst BEPTUKAJILHO
OMH HAJ APYTUM; KOraa @ =0 OHM PACIIONAraloTCsi FOPH3OHTAIBHO PSLOM APYT ¢ APYrOM.

Ecmu onMH W3 BAJKOB NPHUKPEIUIEH K CTAHMHE, TO CKOPOCTb €ro LEHTpa no ocu Oy
pasHsieTcst HyJt0. [103TOMY HernojBIKHbIHA Bas (i— Oif Ba) nojyuaercs U3 0000LEeHHONH MozelH,
TNPUPABHUBAs CKOPOCTE V;,, K HYJIIO.

MopuyJib ¢ OXHHAKOBBIMH AMAMETPAMH [0JIydaeTcs 13 0000IEeHHON MOozesH, MPUPABHIBAast
DyouD,.

Ecnu oauH U3 BankoB (i—OH Bajl) UMEeT JKeCTKOe MOKpbITHE, TO B 0000LWeHHOI Moznesn
C; =©.
MonyJib C ABYMsl IPABOAHBIMH BaJKaMH MOTyyaeTcsi H3 0000LEHHON MOAeIN H3MEHEHNEM
HarnpasJieHus! CHJI F, T, MOMEHTa M, BEPXHEro Bajka IPOTHBOIMOJIOKHOMY U 3aMeHOH Af, Ha

M,,, a MORyNb C ABYMsl CBOGOHBIMU BaJIKAMH — C H3MEHEHHEM HATPABIEHHUs CHIT /7, T', MOMEHTA

M, HWKHEro Bajka MPOTHBOMOJOKHOMY W 3ameHod M, Ha M. JIByXBaJIKOBbI MO/ CO
CBOOOIHBIM HHKHHM ¥ TIPUBOJIHBIM BEPXHUM BAJIKaAMH TOJyHaeTCst 3aMEHOH HOMEPOB BaJIKOB.

Hasxumuble npucnocobneHuss ¢ XapakTepPUCTHKOH MepBOro THMa MOJy4YarOTCs U3
00001eHHO#T MOzIesTN 3aMEHOI &, Ha &, @ TPEThEro THIa - &, U ;.

O6pabarbiBaeMblii MaTepuajs C PaBHOMEPHOH TOJILHHON nony4aercss u3 0000meHHOI
MOJeNH, NpUpaBHUBasl f(x) K HyJIO.

Ecnu maTepuai Mojaercst CHH3Y BBEPX MOJ YIJIOM ¢ OTHOCHTEIBHO FOPU3OHTAJM, TO B
06001eHHOM Moxenn yroyi ¢ MeHsierT 3Hak. Ilomaya mMarepuana Mo rOpH30HTANN TIOJy4aeTcs u3
obobmenHol Mopenu npu ¢ = 0.

Korma Ha marepuall [eHCTBYeT OTTAJKMBAIOLIas CHia P, Toraa B OOOOLIEHHOI Mojesu
cuna P MeHser Hampasienue. Ecnu Ha Marepuan He JAGMCTBYIOT HM 3aTajKMBalOLias, — HH
OTTaJKMBAIOLIAS CHJIBI, TO B 00001eHHOH Moaenn P =0.

OO0obwenHas: MOAEIb XOPOLIO OMHCHIBAET JBYXBAJKOBBIC MOJENH, UTO [O3BOJISET
UCITIOJIB30BATh €€ UIsi MCCIIEN0BAHMSI KOHTAKTHOrO B3aMMOJEHCTBHS BAJIKOB ¢ 00padaTbiBaeMbIM
MaTepuasioM ¥ Mpu pazpaboTKe METONOB pacdeTa MapaMeTpoB PabouMX MEXaHH3MOB OT/KMMHbIX
YCTPOHCTB.
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