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®di13uKo-MaTeMaTUYHa MOJIEIb TEXHOJIOTTYHOTO MPOIECY
CyXOr'0 OYHIIIEHHS 3a0pyAHEHOT BOBHU

HaBeneno pimeHHst 3amadi BU3HAYEHHS MapaMeTpiB TPIMaibHOI MalIMHU, BUXOISYM 3 YMOB
3a0e3MedeHHs] BUCOKOT PO3IMYyIIyBaIbHOI 3JaTHOCTI 1 MPOIYKTUBHOCTI, a TaKOX BUKITIOUCHHS ITOIIKOKECHHS
BOBHH | HaMOTYBaHHA ii Ha pobOodi opraHu. B pe3ynpTari AOCHIIKEHB PO3POOICHO MaTeMaTHYHY MOJEINb
TpoIIeCcy B3aeMOIil poOOYHX OpTaHiB MajJoradapuTHOI TPIMaTbHOI MAIIMHK 3 MACHBOM 3a0pyIHEHOI BOBHH, sKa
y3rO/DKY€ BIUTHB (Di3MKO-MEXaHIYHHX BIIACTHBOCTEH BOBHM (TOBLIMHA Ta INMPHHA IIAPy BOBHH, TPAHMII
MIIHOCTI Ha PO3TSIT, MILTBHICTh BOBHH, KoeillieHTH TepTst 006 MaTepiaan poGOUHX Oprais, MOAYJb aedopmartii)
Ta KOHCTPYKTHBHO-TEXHOJIOTIYHHX MapaMeTpiB MaIIWHH (30BHINIHI JiaMeTpH KiNKoBHX OapabaHiB, miamerpn
JKMBIWIBHUX BaJKIB Ta 1X KyTOBI IIBHJKOCTI, JiaMeTp NPYTKIB KOJOCHUKOBHMX PEUIIT, paialibHUN 33a30p MK
KisKoM OapabaHa i IPYTKOM KOJIOCHHKOBOTO peliieta) Ha eheKTHBHICTh BUKOHAHHS POOOYOTo MPOIeCy TPiMaHHs!
BOBHU. Buxomsunm 3 yMOB onrumizauii mpouecy TpillaHHS BOBHH, AaHAJIITHYHO OOIPYHTOBAaHO psif
KOHCTPYKTHBHO-TEXHOJIOTIYHUX MapaMeTpiB MaJoradapuTHOI TPiNaibHOI MAalllMHU: CHJIa CTUCKAHHS JKUBHIBHUX
BQJIKIB; KOOPAMHATH BiCeH >KMUBMJBHUX BAJIKIB B CHCTEMi KOOPAMHAT, KyTOBI IIBHJIKOCTI PO3IyLIyBaJIbHO-
TpinaJbHUX O0apabaHiB; KUIBKICTH Ps/IiB KUIKIB HAa pO3IyIIyBaIbHO-TpiNansHOMY OapabaHi; 3a30p MiX KiIKaMu
MEPIIOTO PO3MYIIYBAIBHO-TPIMATbHOTO OapabaHa 1 KUBHJIBHUMH BaJIKaM{; KyTH OOXBAaTy KOJOCHUKOBHMH
pemeTaMu po3MyITyBaTbHO-TPIMaIbHAX OapabaHiB; IPOXYKTHBHICTE MalorabapuTHOI TPIMaIbHOI MAIIMHU.
BOBHA, TpinajbHa MalIMHA, TEOPETHYHI TOCTi’KeHHs1, TapaMeTPH, MO/IeJIb, OUUIIEeHHSI
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PdDusuko-MareMaTuiyeckassi MojJe/b TeXHOJOIrHYeCKOoro nmpouecca CyXOﬁ OYUCTKH

3arpsi3HEHHOM WepcTH

[TpuBeneHbl pelieHus 3aJaudl ONpPEJCICHUs ITapaMeTPOB TPENaJbHON MAIIWHbI, UCXOIS U3 YCIOBHH
oOecrieueHnsl BBICOKOW Pa3pbIXJIUTEIBHOW CIIOCOOHOCTH M TNPOM3BOAMTEIBHOCTH, a TAKXKE WCKIIIOYEHHS
MOBPEXKICHNS LIEPCTH M HAMOTKM €€ Ha paboume opraHel. B pesynpraTe wuccienoBaHuil paspaboTaHa
MaremMaTuueckas MOJIEINb Mpoliecca B3aUMOJICHCTBHSI pab0UMX OPraHOB MajorabapuTHOH TpenalbHONH MalllHBI
C MacCHMBOM 3arpsi3HEHHOM LIEPCTH, KOTOPasi COTJIACOBBIBACT BIIMSIHUE (DM3UKO-MEXaHHMYECKUX CBOMCTB LIEPCTH
(ToMmMHA W MIMPHHA CIIOS ILEPCTH, Mpeesl NPOYHOCTH Ha PAaCTsHKEHHE, MUIOTHOCTh MIEPCTH, KOI()OULHESHTHI
TPpeHUsI O MarepHanbl pabdOYMX OpPraHoB, MOAYNb JAe(hOpMaliK) H KOHCTPYKTHBHO-TEXHOJOTHUYECKUX
napaMeTpoB MallMHbI (BHELIHHE AMAMETPBI KOJIKOBBIX 0apa0aHOB, OUaMETpPbl MHUTATEIBHBIX BAJIKOB U HX
YTJIOBBIE CKOPOCTH, JHAMETp MPYTKOB KOJIOCHHKOBBIX DEIIET, paJnalbHBIA 3a30p MEXAY KoysoM OapabaHa u
IPYTKOM KOJIOCHHKOBOTO pemrera) Ha 3((EKTHBHOCT BBIIOIHEHUs PabOYero mporecca TPelmaHWs LIEPCTH.
Hcxons w3 ycnoBuil ONTHMH3aIMM TpoLecca TPEMaHus MIEPCTH, AHAIUTHYECKH OOOCHOBAHO DN
KOHCTPYKTUBHO-TEXHOJIOTHYECKUX MapaMeTpOB MalorabapuTHOM TpemaJbHONH MAIIMHBL CHJIA  CHXKATHA
MUTATEIbHBIX BAJIKOB, KOOPIMHATBHI OCEH IHTATENbHBIX BAJIKOB B CHCTEME KOOPAMHAT, YIJIOBBIE CKOPOCTH
Pa3pBIXIUTENBLHO-TPENANBHBIX 0apadaHOB; KOJMYECTBO pPSAOB KOJBEB HA Pa3phIXJIUTENbHO-TPENAILHOM
OapabaHe; 3a30p MEK/Y KOJIbSIMH MIEPBOTO Pa3phIXIUTEIBHO-TPEIAIBHOT0 OapabaHa U MUTATSIbHBIMU BAJIKAMHU,
yrijibl OXBaTa KOJIOCHUKOBBIX PCIICT PpPa3pbIXJIMTCIbHO-TPETIAIbHBIX 68.pa6aHOB; MMPOU3BOAUTCIIBHOCTD
MaJiorabapuTHON TperaibHON MaIIMHBL.
LIepCcTh, TPenajabHasi MALIMHA, TeOPeTHYECKHE HCCIeJOBAHMS, TapaMeTPhbl, MOJe/b, 04HCTKA

IocTanoBka npo6JeMu. BoBHA MIATAETHCS TPIMAHHIO 3 METOIO PO3IYIICHHS, TOOTO
NOJUTy BEJNMKUX KIANTUKIB Ha Oimbm  1piOHi. TpimanHs cropusie NPHUCKOPEHHIO 1
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3JICMIEBJICHHIO MPOIECY MPOMHUBAHHS 1 CYIIIHHS BOBHHU 1 O1IBII MOBHOT'O BHU3BOJICHHS BOBHH
BiJl 3a0pyJHIOIOUMX JOMIIIOK. YMM Kpaiie po3mylieHa BOBHA, THUM IIBH/IIE BOHA
IPOMUBAETHCS, TAK SIK TOJICTHIYETHCSI MPOHUKHEHHS MUIOYHMX PO3YMHIB B Macy BOJIOKOH 1,
OTXe, MepexiJl YaCTHHOK 3a0pyIHEeHb B MHUIOUMH po3uuH. KpiMm Toro, B mporueci TpimaHHs
BOBHA 3BUIBHSIETHCS BIJ JACSIKOI YACTHHHU 3a0pYIHIOIOYHMX JIOMIIIOK: MICKY, TPYJ0YOK 3eMIi,
mMaToukiB pociuH Tommo [1]. Ilpu npomy pobodi opraHu TpinmaabHOI MAlIMHU HE MOBHHHI
HOIIKO/DKYBAaTH BOBHY (BKOPOYYBATH BOJIOKHO, YTBOPIOBATH BY3IHKH) a00 CHpPHUITH
YTBOPEHHIO BY3IIMKIB Ha HACTYIMHHX CTalisx nepepoOku [2]. Takum YmHOM, MOTPiOHO
BU3HAYUTH TapaMeTpH TPINadbHOI MAIIWHM, BHXOASYM 3 3a0€3MEUCHHS BHCOKOI
PO3MYIIYyBAIBHOT 3/IaTHOCTI 1 MPOTYKTUBHOCTI, & TAKOX BUKIFOUCHHS IMOIIKOKCHHSI BOBHHU 1
HaMOTYBaHHs ii Ha poO0Yi OpraHu.

AHaJIi3 ocTaHHIX J0caimKeHb i myosaikamiii. Y poborax [1, 2, 3] onucyerses mporiec
TpilaHHS BOBHM IIE€pe]] TNPOMHBAHHSAM, a TaKOX MPH3HAUYCHHS 1 BHU3HAUCHHS JESKUX
napaMeTpiB poOOUYMX OpraHiB TpinajabHOI MalIUHU. B po6oTi [4] onucyeThes TeXHOIOTTYHHI
npolec i KOHCTPYKINs ABoxOapaGaHHOI TpimaibHOI MammHu. B poboti [5] Bu3HAueHO
negopmaniiiHi XapakTepucTHKM BOBHM. OJHaK B IMX poOoTax MapamMeTpu TpiMnajbHOI
MAaIlIMHU HE PO3TIIIIAIOTHCS Y B3a€EMO3B'SI3KY 1 HE p0o3po0IeHa MaTeMaTHYHa MOJIENb MTPOIECY
B3a€MO/11 poOOYMX OpPraHiB 3 MAaCMBOM BOBHHU.

IocTtanoBka 3aBaanusd. [ligBuiieHHS eQEKTUBHOCTI TpIMaHHS BOBHHU IUIIXOM
OOTrpYHTYBaHHS MapaMeTPiB TPINAIbHOT MAIIUHU.

Bukiaan ocHoBHOro marepsnianay. [lapamerpu TpimanabHOI MalIMHU BHU3HAYAIUCS 3
BUKOPHCTAHHAM aHATITHYHOI T€OMETPii 1 METOIB TEOPETUYHOI MEXaHIKH.

Po3risiHeMo po3paxyHKOBY CXeMy MajlorabapUTHOI TPIMaabHOT MaliHu (puc. 1).
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1, 2 — sxuBWIIBHI Banky; 3, 4 — KiNKOBi Oapabdanu; 5, 6 — KOJTOCHHUKOBI periera

Pucynox 1 — Po3paxyHkoBa cxema MaorabapiuTHOI TPINaIBHOI MAITHA

[Tapa xuBuIbHUX BasKiB 1 1 2 moaae 3a0pyAHEHY BOBHY B TpINaJIbHYy Kamepy B 30HY
nii xinkiB nepmoro O6apabana 3. Kimku G6apabana 3 3aBHaloTh MO 3aTUCHEHIH B KUBMIIBHUX
BaJKax BOBHI, 4acTi cuibHI ymapu. Ilpu koxHOoMy ymapi kinku Oapabana 3 BiAIUISIIOTH
KMYTH BOBHH, CHJIBHO CTPYLIYIOTh iX 1 MPOTATYIOTh B HANPSIMKY CBOTO PyXy IO HPyTKam
KOJIOCHHKOBOTO pemiera 5. [Ipy oMy 4acTHHA JOMIIIOK BiAJINSETHCS Bifl BOJOKOH W Majae
MOMIX TIPyTKaM# KOJIOCHHKOBOTO peliera S B crieriaiibHy eMKicTh. Jlam kinkamu 6apabana 3
BOBHA TOJAEThCS B 30HY Jii KINKiB Apyroro 6apabana 4, MpOTATYEThCS B HANPSMKY HOTO
o0epTaHHs 10 MPYTKaM KOJIOCHUKOBOTO perrera 6 1 Tmij Ai€r0 BiAICHTPOBOI CHITU CXOEC 3 Hel.
[Ipu 1pbOMy >KMyTH BOBHHU 3HOBY 3a3HAIOTh yJapHy Jil0 KUIKiB OapabaHiB, BHACTIAOK 4Or0
MPOJIOBXKYETHCS PO3IMYIITYBaHHS BOBHU 1 11 OUHIIICHHSI.

Jlns BU3HAYEHHS CWIM CTHCKAHHS >KMBWJIBHUX BAJIKIB PO3IIITHEMO PO3PaxyHKOBY
CXeMy, PEJICTaBJICHY HA PHC. 2.

JKvBuIbHI BaJKM TOBMHHI HAMIfHO 3aTHCKAaTH BOBHY, ajle HE INEpEeyIIUILHIOBATH ii.
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Cumu TepTd, WO BHHUKAIOTh HA IIOBEPXHAX BaJIKIB, 3aMIHIOEMO PE3YJIBTYIOUOK ),
npukiaaeHoro B Toulli C (Touka, 1110 3HAXOAUTHCS Ha NMEPETHHI HEUTPAIbHOI JIiHIi 1I1apy BOBHU
1 IPsIMOT, MPOBEIEHOI Yepe3 OCi KUBUIbHUX BajKiB). CHila CTHCKAHHS JKUBUIILHUX BaJIKiB Fp,
3aJICKUTH BiJl TOBIIMHU MIApy BOBHH, 3aTHCHEHOI MK BAJIKaMH, i IOBUHHA OYTH IOCTATHHOIO
IUIsl YTBOPEHHSI CHJIM TEPTA B Kajll BalKiB F, 5, SIKa B CBOIO 4epry MEpPEBHIIYE 3yCHILIA
pyHHYBaHHS MacuBy BOBHU F,, TOOTO

F SF. 1)

mp e P
Cuuta TepTs B ’KaJll BaJIKiB
F =f -F_, 2

mpoc = Vo Fem
ne f, — xoediieHT TepTs BOBHHU 1O MaTepiary MOBEPXHi KUBUIBHUX BaJIKIB.

Sk Bumno 3 dopmyiam (2), Benuke 3HaueHHs KoedimienTa f; (3abe3nedye ryma mapku
1297) no3BoJiiE 3MCHIIMTH CHJIYy CTHCKAHHS J>KUBWIBHUX BaJKiB, a 3HAYWUTh, 3MCHIIUTU
IMOBIPHICTb TIEpEYIIIIPHEHHS 111apy BOBHU.

[lonepenHiMu OCHIPKEHHSIMH  BCTAHOBJICHO: TPAaHUI MIIHOCTI IIapy BOBHH,
3aTUCHEHOT MDK JKUBUJIBHMMH BaJIKaMM, Ha PO3TATYBaHHS G, = 4-6 klla; minbHIiCTH cyxoi
BOBHU Y BUTbHOMY cTaHi p = 48-53 K/,

3ycuiuist pyiHYBaHHS MaCUBY BOBHU

F,=0, A, 3)
ne A — miolla nornepevyHoro NepeTuHy apy BOBHHU.
A=b-h, 4)

ne b — mmpuna mapy BoBHH, npuitmaemo b = 0,65 wm; 3rigno [6]; h — ToBUHA mapy
BOBHH, npuiimaemo h = 0,04 m 3riguo [7].

[Mincransitoun (4) B (3), a orpumanuii Bupas i (2) B (1), Ta BBogsSuM Koe(illieHT
3anacy ctuckyBanns K (K = 1,2-1,5), i 3aMiHUBIIN 3HaK HEPIBHOCTI HA PiBHICTh, OTPUMAEMO
(GopmMyiy, 110 BU3HAYAE BEITUUUHY CUJIA CTUCKAHHS )KUBUIIbHUX BaJIKIB

F,=ko,bh/f,. (5)

Sk BumHO 3 Qopmynm (5), cHiIa CTHCKaHHS JKHBWJIBHHX BAJIKiB 3HAXOJHTHCS B
JTHIMHIA TPSAMO TNPOIMOPIIIOHANBHIA 3aJ€KHOCTI Bl TOBIIMHM LIapy BOBHU. ToMy JUIs
CTBOPEHHS TAaKOi CHJIM CJIiJT 3aCTOCOBYBATH IIWIIHAPUYHY BUTY NPYKUHY CTHCHEHHS, IIO MA€
BIIMOBIJIHY HaBaHTAXXyBaJbHY XapakTepuCTUKY. L{s npykuna Oyne pearyBaTH Ha HEMHHYUl
KOJIMBAHHS TOBIIMHY IApy BOBHU W PETYJIOBATH CHJIY CTUCHEHHS >KUBWJIBHHMX BAJIKIB, IO
3MEHIINTH IMOBIPHICTh NEPEYIIIbHEHHS] BOBHHU.

JU7st BU3HaYEeHHS KOOPAMHAT )KUBHJIBHUX BAJIKIB PO3ITISTHEMO CXEMY Ha puc. 2.

o
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Pucynok 2 — J)KuBuiibHI BaJIKi 3 IIapOM 3aTHCHEHOT BOBHH
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Hatikpamii yMOBHU 1Jisi TpiaHHS BOBHU CTBOPIOIOTHCS TOJI, KOJIM HEUTpaibHA JIiHISA
1apy BOBHHU IMPOXOJIUTH Yepe3 BiCh mepioro 6apadaHa, a KyT Haxwiy ii 10 TOPU30HTY [3 HE
NEePEBUILYE KyT TEPTS BOBHH 00 MaTepiasl IpUHOMHOTO JOTKA (P, TOOTO

P=o,. (6)
Bincranp Mixk ocsimu niepiioro 6apadaHa i )KUBHIBHUX BaJIKIB
0,0,=00,,=D,/2+A+d /2. @)
Kyt mix Biccto O1X # Bigpizkom 01041
11 :B_arCSin(dsl +AB)/(2 01051)1 8

ne A, — TOBIIMHA CTUCHEHOTO 11apy BoBHH, A, = 0,08-0,10 h [8].
Kyt mix Biccto O1X i1 Bizpizkom 0104
vy, =B+arcsin(d, +A,)/(20,0,,). 9)

Toni MOXXHa BU3HAYUTH KOOPIMHATH KUBHIBHUX BAJIKIB
X, =0,0,,€087;; Y, =0,0,siny,; x,, =0,0,,€087,; y,, =0,0,,8iny,. (10)

OCHOBHUMH BUMOTaMu €(eKTUBHOI POOOTH TPiNaJbHOI MAIIMHU € CTaOUIbHUM BiIpUB
IIMATOYKIB BiJi MACHBY BOBHHM BHACIIJIOK yJIapHOI JIii Ha HhOTO KUIKOBHX OapabaHiB (puc.3).
Jns 1poro HeoOXigHO, 00 3ycuis pyHHyBaHHS MacuBy BOBHM F, Oyino MeHiue cuiu
TEXHOJIOT1YHOTO onopy F, To6TO

B

F <F. (11)
///—\\0){;2 19) R
dsz
Q/ﬂ\ I:mf B )
M\/ / Fo) \> /
I FJ\ Enp ¢ PN
% /%ﬂm[}x Vi(ji N/
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//
/iﬂv N J - 0,
) N

Pucynok 3 — [1IMaTo4oK BOBHH B MOMEHT BiZIpHBY

Cuta TEXHOJIOTTYHOTO OTIOPY
F=F,+F +F, (12)

ne F,,, — cuna TepTs mMarouka BOBHU 00 poOoul opranu; F, — cuia onopy nosiTpst
HepeMillleHHIO B HbOMY IIIMaTO4YKa BOBHH; F, — cuia iHepuii miMaToyka BOBHH.
Cwuta TepTs mMaTo4YKa BOBHU 00 poOodi opraHu

Fmp = Fmp 6 + Fmp Kk ! (13)
ne Fp, e — cuia TepTs MIMaTOYKa BOBHU 00 MOBEPXHIO JKUBUIIBHOTO BaJjKa,

FTPB:fB-N, (14)
ne N — HopMasbHa peaxilisi, 0 BUHUKAE BHACTIOK fedopmarlii BOBHH;

Fmp K = fK : N 1 (15)

ne f, — koedimieHT TepTs BOBHU 00 Marepias KiJIKiB.
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3 ypaxysanusm (14) i (15) popmyna (13) npuiime Burisg

F,=,+f)N. (16)
Sk mokazanu pociimkeHHs [8], Momynb nedopmariii BOBHM OB’ si3aHUiA 3 Ti NIUTEHICTIO

CTENEHEBOIO 3AJIEIKHICTIO, 110 MA€ BUTIISL
b

E=a,p”, (17)
1e a, i by — koedimienTn cTeneHeBoi GyHKILT, 3aI€KHI Bl THITY BOBHH 1 1i BOJIOTOCTI.
H{i7pHICTH BOBHM B 3a30pi MIXK KIJIKOM M XUBHUJIBHUM BaJIKOM Oyze

p, =ph/A. (18)
Toni HOpManbHa peakxilis, 0 BUHUKAE BHACTIIOK Jedopmarlii BOBHI
N=E-A, (29)

ne Ay — mioma aedopmaiiii MaCUBy BOBHH.
Paxytoun nedopmariiito MacuBy BOBHHM PIBHOMIPHOIO MO BCii JOBXHHI TyTH TEPTs
BC, moxHa 3anucatu

A =b-l,.. (20)
SIk BUIHO i3 pHC. 3, IOBKHMHA JIyTH TEPTS
C ge :del(n+Y1_Y2)/4' (21)

3 ypaxyBauusam (16)-(21) ocTaTo4HO 3aMuIIeMO BHPa3 CHIM TEPTS IIMATOYKAa BOBHH
00 poboui opranu

FTp = (fB +f1<)aﬂ (ph/A)bqb dBl(n+Y1_YZ)/4' (22)
Cuna Oornopy HOBiTpH HCpeMiH_[eHHIO B HbOMY HIMATOYKa BOBHU [9]
F =c,p,Sv°/2, (23)

Je Cx — KOE(DIIIEHT Oopy; Pp — IMUIBHICTH TOBITPs, npu 20°C p, = 1,21 KF/Ma; S -
IUTOINA MiJICJIeBOTO MEePETUHY IIIMATOYKA BOBHH,
S=b-¢; (24)
L — MIBUJKICTH IIMATOYKa BOBHU BiIHOCHO MOBITPA.
s pexxumy po3suHeHoi TypOyiaerTHocTi (2000 < Re < 200000) koediltieHT ommopy Cx
HE 3aJICKUTH Bij yrcia PeliHombaca i Moske Oyt BusHadeHui 1o ¢popmysi [10]
c,=531-488vy, (25)

ne Y — koe(dilieHT chepruyHoCTi,

y=48v"14, (26)
ne A, — mioma HOBerHi IIMaToO4YKa BOBHH,
A =2-(bh+bl+he), (27)
e L - JOBXXHWHA IIMAaTO4YKa BOBHH,
(=w,d, /(4no,z). (28)

3 ypaxyBanusam (23)-(28) i (34) ocTtaTO4YHO 3amMUIIEMO BUpPa3 CHJIH OMOPY MOBITPS
HEPEMIIIIEHHIO B HBOMY IIIMATOYKa BOBHH

2/3
3 :% 5,31-11,71[%} I(bh+b + hf)}pebfcoél D2,  (29)
T, Z
Cwua iHepIii mmMaTouka BOBHU
F,=m-a, (30)

Jie M — Maca MMaTo4YKa BOBHM; a — MOT0 IPUCKOPEHHS.
B cBor0 uepry Maca mmarTodka BOBHU

m=p-V, (31)
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ne V — 00’eM 1mmarouka BOBHHU,

V=Db-h-7. (32)
CepenHe TPUCKOPEHHS, SIKE OTPUMYE IIIMAaTOYOK BOBHH BiJI JIii HA HHOTO KJIKA
a,, = (v, —v, )/ AL, (33)

JI€ Ly — KIiHIIeBa IIBUJKICTh IIMAaTOYKa BOBHHU, SIKy MOXKHa NPHUIHATH PIBHOIO
OKPY>KHIM IMBHUJIKOCTI KiJIKIB,

v, =, Dy /2; (34)

Lo — MOYATKOBY IIBUIKICTh IMAaTOYKa BOBHH, MPUIMAEMO PIBHOIO HYIIO; Al — Hac
BiJIpUBY IIMAaTOYKa BOBHH,

At=2h/(0,,-D,,). (35)
3 ypaxyBauusMm (30)-(35) octaToyHO 3amuiieMo BUpa3 CHIM 1HEpIii IIMaToYKa
BOBHH
2
F, =pbo,d, o,D?3 /(167 z). (36)
[Ipu poGoTi TpinmaabHOi MalIMHU BOBHA, PO3MYLIYIOYHCH, 30UIbIIye CBiii 00’€M.
Tomy i1t miABUIIEHHS SIKOCTI BUKOHAHHS TEXHOJIOTIYHOTO MPOIIeCy TpilaHHs 3a0pyTHEHOT
BOBHU HEOOXIJHO, 100 MPOIMyCKHA 3JaTHICTh JPYroro KiKoBoro OapabaHa TpimanabHOI
MalIMHA Oyina TPOXH OUTBIIOI0 MPOITYCKHOI 3AaTHOCTI mepiioro 6apabana, TOOTO KyToBa
MIBUJIKICTH IPYTOr0 KUIKOBOTO OapabaHa
Wz =K, -0, (37)

ne Ky, — koedimieHT CIiBBiIHOIICHHS KyTOBUX IIBUIKOCTEH OapabaHiB.
BusnaunMo kyTH 00XBaTy KOJOCHUKOBUMH PEIIETaMU KiTKOBUX OapabaHiB. PiBHSIHHS
KOJIa, 10 TIPOXOIUTh Yepe3 OCi MPYTKIB KOJJOCHUKOBOTO PEIIeTa, Ma€ BUTIIST

x*+y> =D’ /4, (38)
ne D,q — miameTp KoJa, 1Mo IpoXoIuTh Yepe3 0Cl MPYTKiB KOJTOCHUKOBOTO pelIeTa
D, =D, +2A, +d,. (39)
PiBHSIHHS KOJIa, 110 MPOXOAUTH Y€PE3 BiCh MEPIIOTO MPYTKA KOJIOCHUKOBOTO PelIeTa
(x=x)*+ (=) =(d,/2+A, +d,/12). (40)

Bupimryroun crineHo piBHsHHS (38)(38)-(40), oTpuMaeMoO TOYKHM MEPETHHY IHX KiJl.
[Ipyn mpoMy TOUKa, IO Ma€ OUIBINY BEIMYMHY aOCIIHMCH X;1, BU3HAYaTUME KOOPJWHATH OCi
MEPIIOro MPYyTKa KOJIOCHUKOBOTO pemieta. L{s Touka Oyne MaTH KOOpAUHATH

1
- 8x, (x:1 +y321)
- dezlel - 2delx321(dn +2A,)+

2 2 2 2 2 2 .
+x61y61\/(4(x61 + ysl) - (D51 - del) X(dsl + 2dn +D, + 4A.) _4()%1 + yal))]! (41)
3 1
- 2 2
8(x;1 + va)
2 2 2 2 2 2
_xgl (4(x31 + ygl) - (D61 - del) X(dgl + 2dn + D6l + 4Ar) - 4('xel + ysl))]'
Toni KyT 06XBaTy KOJIOCHUKOBOTO PEIIETa MEPIIOro KITKOBOro dapabana
oy = arCtg(ynl / an)- (42)
Jlst moJteTIneHHsT BUXOY PO3MYIIEHOT BOBHH 13 TPIMAJbHOI MAIIMHH KYyT OOXBaTy
KOJIOCHUKOBOTO pelieTa APYroro KiakoBoro OapabaHa MOBMHEH OyTH SIKOMOTa MEHIIUM. 3
1HIIIO1 CTOPOHH, 13 30UTBIIICHHSIM IIBOTO KyTa 301IbITY€THCS JOBKHUHA KOJIOCHHKOBOTO PEIeTa,

a 3HAYMWTh, 1 PO3MyIIyBaJbHA 3ATHICTH TPIMaNbHOI MAamMHU. ToMy mpuiiMaeMo, MO KyT
00XBaTy KOJIOCHUKOBOTO peIlleTa JAPYroro KUIKOBOro OGapabaHa HE MOBUHEH TNEPEBUIIYBATH

[le(Dﬁl(Zdn +D,, +4A,) + 4()%21 + yszl)) -

xnl

Y [y, (4G + y2) + (D, —d,,)(d,, +2d, + D, +4A,))-
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KyT TepTs BOBHH 00 MaTepiasl mpyTKiB, TOOTO

G, =0. (43)
[IpoyKTUBHICTH TPINAIBHOI MAIIMHA BU3HAYAETHCS 32 (POPMYIIOIO
Q=1800pbhw,d,. (44)

CykynHicts piBHsHB (1)-(44) yTBOPIOIOTH MAaTeMaTHUUHY MOJIEINb MPOIECY B3a€MOJIIT
po6oYnX OpraHiB TPIMAJIbHOI MAIIMHU 3 MACHBOM BOBHH.

3a1ar04unch YUCEITbHIMUI 3HAYEHHSAMU " [11-13], 3a nomomororo mporpaMu, po3podIIeHOT
B CHCTEMi KOMIT IOTEPHOI MaTeMaTHKH, BU3HAYA€EMO KOHCTPYKTHUBHO - TEXHOJIOTTYHI TapaMeTpu
TpinaipHoi Mammuu: Fo, = 175,5 H; 0,1(0,2896;0,0612), 0,2(0,2609;0,1397) (B MeTpax); we =
47,3 pan/ ¢; ws2 = 52,0 pan/c; z=16; A = 6,0 mM; oy = 0 rpax.; oz = 20 rpazn.; Q = 356 kr/rox.

BucnoBku. 1. Po3po0ieHo MaTeMaTH4Hy MOJENb NPOIECy B3aeMonii poboumx
OpraHiB MajorabapuTHOI TPINaJIbHOI MallTMHU 3 MACUBOM 3a0pyHEHOT BOBHH, SIKa Y3TOJIKYE
BIUTUB (Di3MKO-MEXaHIYHUX BJIACTUBOCTEH BOBHHM (TOBIIMHA Ta IIUPUHA IIApy BOBHU, TPAHHULISI
MIITHOCTI Ha pO3TAT, IIIJIBHICTh BOBHH, KOe(IilieHTH TepTs 00 MaTepianu poOOYMX OPraHis,
MOIyJb aedopmariii) Ta KOHCTPYKTHBHO-TEXHOJIOTIYHUX ITapaMeTpiB MalIMHU (30BHIIIHI
IiaMeTpu KUIKOBHX OapabaHiB, AiaMeTpH SKUBHIBHUX BaJKIiB Ta 1X KYyTOBI HIBHUAKOCTI,
JiaMeTp MPYTKIB KOJOCHUKOBUX PEIIT, pajiajbHUNA 3a30p MK KiUIKOM OapabaHa i MpyTKOM
KOJIOCHHKOBOTO pelieTa) Ha e(eKTUBHICTh BUKOHAHHS POOOYOT0 MPOIECY TPillaHHS BOBHH.

2. Buxomsuu 3 yMOB ONTUMI3alli Mpolecy TpilaHHA BOBHHU aHAJIITUYHO
OOIPpYHTOBaHO Pl  KOHCTPYKTHUBHO-TEXHOJIOTIYHHMX  IapaMeTpiB  MajorabapuTHOI
TpinaabHOI MAIIMHU: CUJIa CTHCKAHHS XUBWIbHHUX BaJIKiB F., = 1755 H; koopauHatu Bicei
KUBHIBHUX BasikiB B cucteMi KoopauHat XO1Y: Op1(Xz1 = 0,2896; yu1 = 0,0612) i Opo(Xs2 =
0,2609; y5, = 0,1397); KyTOBI HIBUAKOCTI PO3MYIIyBaIbHO-TPIMAIbHUX OapabaHiB we; = 47,3
pan/ c; wg2 = 52,0 pax / ¢; KiIbKICTb PSIB KUIKIB Ha PO3IMYIITYBaIbHO-TPINaTIbHOMY OapadaHi Z
= 16 mr.; 3a30p MK KIIKaMH TEpPUIOr0 PO3MyUIyBaJbHO-TpiNanbHOro OapabaHa i
KUBWIBHUMU BaikamMu A = 6,0 MM; KyTh 00XBaTy KOJOCHUKOBHMHU peIIeTaMH
po3MyIyBajbHO-TpiNaNbHUX OapabaniB o1 = 0 rpax.; az = 20 rpan.; NpOAyKTUBHICTbH
MasorabaputHoi TpinanbHol MammHu Q = 356 kr/rox.
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Physico-mathematical model of the technological process of dry cleaning contaminated

wool

The aim of the research is to increase the effectiveness of the waving of the wool by justifying the
parameters of the trephine machine.

The solution of the problem of determining the parameters of a trephine machine is given, proceeding
from the conditions for ensuring high disintegration capacity and productivity, as well as excluding damage to
the wool and winding it onto the working parts. As a result of the research, a mathematical model of the process
of interaction of the working organs of a small trehled machine with an array of contaminated wool has been
developed. It coordinates the influence of the physicomechanical properties of the wool (thickness and width of
the wool layer, tensile strength, wool density, friction coefficients on the materials of the working organs, ) and
design and technological parameters of the machine (outer diameters of pin drums, diameter of feed rolls and
their angular velocities, diameter of rods to losnikovyh lattice, the radial clearance between the drum and the
stake sieve grate rod) on the efficiency of the workflow scutching wool.

Proceeding from the conditions for optimizing the process of wool fluttering, a number of constructive
and technological parameters of a small trephine machine are analytically justified: the compression force of
nutritional rolls; coordinates of the axes of feeding rolls in the coordinate system; angular speeds of the opening
and grooving drums; the number of rows of stakes on the burrowing-trepal drum; gap between the staves of the
first opening and burling drum and nutrient rolls; the angles of the grates of the grating-trepal drums;
performance of a small trellis machine.
wool, trepal machine, theoretical studies, parameters, model, cleaning
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