OPTIMIZATION OF MODE OF REVERSAL OF ROLLER FORMING

INSTALLATION ON ACCELERATION OF FOURTH ORDER

V. S. Loveykin, K. I. Pochka

Abstract. For the purpose of increase in reliability and durability of
roller forming installation the optimum mode of back and forth motion of
the forming cart with a reversal on acceleration of the fourth order is
calculated. Kinematic characteristics of the forming cart at the optimum
mode of a reversal on acceleration of the fourth order are calculated. The
design of the drive of installation in a type of the cam mechanism is
offered and the cam profile for providing the optimum mode of back and
forth motion of the forming cart with a reversal on acceleration of the
fourth order is constructed.

In studies conducted with the aim of increasing the reliability and
durability of roller molding set the calculated optimal mode of reversal of
the molding truck with the acceleration of the fourth order.

Calculated the kinematic characteristics of the moulding of the
bogie when the optimal mode of reversal with the acceleration of the
fourth order.

The proposed design of the actuator installation in the form of a
Cam mechanism and the Cam profile is built to ensure the optimal mode
of reversal of the molding truck with the acceleration of the fourth order.

The results can further be useful to clarify and improve the existing
engineering methods of calculation of the drive mechanisms of machines
roller forming both the stages of design/construction and in modes of real
operation. Also the results can be useful in the design or improvement of
mechanisms with reciprocating actuators.

Key words: roller forming installation, movement mode, cam
mechanism, drive
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AHoTauifa. Npucmpoi 0ns nepemiwysaHHs Ha OCHogi obepmosux
bapabaHie Matomb 8UCOKI MOKa3HUKU SSKOCMI rpu rnepemiwlyeaHHi i momy
3Haxo0umb ece binbwe MowupeHHs npu po3pobui rnpouecie CywiHHS
CiflbCbKo20crnodapchbKux rnpodykmie ma mamepianie, 6iomexHOMo2i4HUX
npouecie pepmeHmaduji 6iomacu 8 aepobHUX ma aHaepobHUX ymMoeax.
[idsuweHHs echekmusHocmi pobomu obepmosux bapabaHie wWIrisIXoMm
0brpyHmyegaHHsi Memodie 8U3Ha4YeHHs rnapamempie 8i0UeHmMpPo8o2o
pyXy 4acmuHOK o padiasibHiu nornamui 8 obepmosomy bapabaHi, sKi
00380/15IMb 8CMaHoOB8UMU pauioHaslbHi 3Ha4YeHHS Kymoeoi weudKocmi
ma KOHCmMpyKmueHi napamempu obepmosux bapabaHie, nompebye
rnodasibwoao yOOCKOHarIeHHs.

Lnsa y3azanbHeHHs1 rnpoeedeHux 0ocrioxXeHb AouiibHO ompumamu
pP0O38'A30K OUGhepPeHUIHO20 PIBHSIHHS, SIKe Orucye pyx 4YacmuHOK [10
padianbHuUx sionamkax obepmoegozo bapabaHa 3 ypaxysaHHSIM Oriopy
cepedosulwja. Y ubomy esunadky Ha YacmuHky Oitomb 8idueHmposa curna
IHepuii, Kopionicoga cusna iHepuii, curna msxiHHs, cura mepmsi 3a805Ku
ornopy nosimps, Wo fNpumuUcKye 4YacmuHKy OO0 flonamku, a makoxX cuna
oriopy rnoeimps, sika ripomudie pyxy 4acmuHKU 8 padia/ilbHOMYy Harpsimi.
[lpu uybomy koedpiyieHmM nporopyitiHocmi, SKUU 8u3Hadyae cusly oropy
cepedosulya, sika HaripassieHa rnpomusiexXHo HarnpsMKy weudkKocmi pyxy
4YacmUHOK i rnporopuitiHa WweudKocmi pyxy YaCmuHKU 8 rnepwit cmereHi,
npudHAmMo 0515 sunadky, Kosiu rnoeimpsi obmikae YyacmuHKU fiamiHapHUM
MomokoMm ripu Yucnax PeldHone0ca meHwux 5.

OmpumaHul po3g'a30K OuhepeHUitiHO20 PIBHSHHS, WO 8U3Havae
napamempu pyxy 4YacmuHku o padianbHit nonamyi o0b6epmoegoz2o
bapabaHa 3 ypaxysaHHsIM oriopy cepedosuwa 00380J15€ 8cmaHo8umu
padiaribHe nepemMilyeHHss ma 8IOHOCHY WeUOKICMb PyXy 4YacmuHKU 110
sionamui, a makox 3Ha4yeHHsI MocmiliHUX eesiuduH OughepeHUiliHo20
PIBHSIHHS.

Knro4oBi cnoBa: 6apabaH, padianbHa sionamka, pyx YaCmuHKU

NMocTtaHoBKa npob6nemu. [NpucTpol Anga nepemillyBaHHS Ha OCHOBI
obepToBMX HapabaHiB 3HaxoAUTL BCe BifbLue NOLMPEHHSA Npu po3pobui
BGioTexHONOriYHMX npouecis  depMeHTauii, a ToMy nigBULLEHHSA
edeKTUBHOCTI 1X poboTn WNAXOM OBr'pyHTYBaHHSA MeTOoLiB BM3HAYEHHS
napameTpiB pyxy YacTMHOK MO pagianbHin nonatui B obepToBOMY
BbapabaHi, Ski 0O3BONSATb BCTAHOBUTM pauioHanbHi 3HAYEHHS KYyTOBOI
LUBMAOKOCTI Ta KOHCTPYKTUBHI napameTpu obeptoBux 6GapabaHis,
noTpebye noaanbLoro yaoCKOHaneHHs.

AHania octaHHix pocnigxeHb. OcHOBM aHanisy pyxy
MaTepianbHUX YacTUHOK Mo poboumx opraHax 3 ropu3oHTanbHOK Ta
BepTUKanbHOK BicCclo obepTaHHa Oynu 3aknageHi y Bigomin npadi
akagemika [1. M. Bacunenka [1]. 3HauyHuMh obcar gocnigkeHb WOoAOo
BU3HAYEHHS BiQHOCHOI LLUBMAKOCTI PyXy MaTepianbHOI TOYKM Mo poboumx
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opraHax 3 ropuM3oHTarnbHOW BicClo 06epTaHHA ByB NpoBedEHUN TaKoX Yy
poboTax [2, 3, 4] 3 METOI BU3HAYEHHS NapamMeTpiB pobounx opraHis ans
po3nyLlyBaHHA  KOMMOCTIB Ta BHECEHHA  oOpraHiyHuMx  Oobpwus.
BcTaHoBneHo takoxX pilleHHA AndepeHUIMHOro piBHAHHSA Ta NapamMeTpu
PyXy 4acTUHOK [5, 6, 7] CTOCOBHO pyxy MaTepianbHOI YaCTUHKMA MO
pagianbHUX nonatkax B obeptoBoMy 6apabaHi 6e3 ypaxyBaHHA oOnopy
cepenoBuLLa.

[na ysaranbHeHHs1 NpoBeAeHUX OOoChigXKeHb OOUiISIbHO OTpumaTin
PO3B'A30K AONMPEPEHLINHOIo pPIiBHAHHA, SKe OMNUCYE PyX YacCTUHOK Mo
pagianbHUX nonaTtkax obepToBoro GapabaHa 3 ypaxyBaHHSIM OMopy
cepenoBuLLa.

Meta pocnigxeHb. OTpumatn  y3aranbHEHUA  PO3B'SA30K
ANdEPEHLINHOIO PIBHAHHSA, SIKE OMUCYE PYX YaCTUHKM 3 ypaxyBaHHAM
ornopy cepeagosuLa.

PesynbTtatn pocnigxeHb. [1nd BM3HA4YeHHA BigHOCHOI LUBUOKOCTI
PyxXy 4acTUMHKM MO pagianbHin nonatuyi obeptoBoro 6apabaHa 3
ypaxyBaHHSAM OMNopy cepenosuLla, KM NponopuinHiin LWBUAOKOCTI PyXY,
CKOPUCTAEMOCSA CXEMOI Ail CUIT Ha YacTUHKY, WO 3HaxXoauTbCs Ha
nonatui obeptoBoro 6apabaHa, npuseneHy Ha puc. 1. B ubomy Bunagky
ANdpepeHLinHe PIBHAHHSA pyXy MaTume HacTynHum Burnsag [1, 9]

2
dt dt* dt (1)
— mk, @—mg[fcos(B + wt) +sin(B + wt)],
dt

Oe: M — Maca YaCTUHKW, Kr; W — KyToBa LWBMAKICTb obepTaHHs 6apabaHa,
pag/c; r — NOTOYHUA pafiyCc MOSIOXEHHA YaCTUHKM Ha nonaTui, M; g —
NPUCKOPEHHS 3€MHOTO TSXIHHS, M/C”; f — KOediLiEHT TepTS YaCTUHKM MO
mMaTtepiany fionatku, BigH. 04.; B — MoYaTKOBUW KYT MOBOPOTY nonaTtku
bapabaHa, pag.; t — yac noBopoTy 6apabaHa, C; vg — BigHOCHA LUBUOKICTb
PyXy Y4acTUHKX Mo nonaTtui, M/c; mrw’ — BigueHTpoBa cuna iHepuii, H;

dr . . .
2mwa— kopionicosa cuna iHepuii, H; mg —cuna TaxiHHga, H; mfkrw—
cuna TepTa 3aBOsKM OMOpy MNOBITPSA, WO NPUTUCKYE YaCTUHKY A0
dr . .
nonatku, H; mk, d——cmna onopy MoBITPS, AKa NPOTUAIE PyXy YaCTUHKM B
t

pagiansHoMy Hanpami, H; & —KoediuieHT nponopuinHocTi  npu
namiHapHOMy OB TikaHHi YaCTVUHKM NOBITPAM, C .

KoeginieHT nponopuinHocTi k; BU3HaYae cuny onopy cepenosuLua,
fKa HarnpasfieHa MPOTUMEXHO HanpPAMKY LWBWOKOCTI PyXy YaCTUHOK i
nponopuinHa WBNOKOCTI PyXy YaCTUHKN B NEePLUIA CTerneHi, Konu nosiTpd
00TiKae 4YaCTUHKM namiHapHMM MOTOKOM nMpu 4ucnax PenHonbaca
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MeHwwux 5 [10]. Buxoasum 3 uboro Moxemo 3anmcaTtu:
K, = 3rmd. _ 3md. _ 18y )
m N pde
ne: n— [OWHaMiYHa B’A3KiCTb cepefosuwa, H c/m?; dp — pPO3Mipu
YAaCTUHKW 4Yepe3 [diaMeTp ekKBiBaneHTHOro wapy, M; p— LWifbHICTb
Marepiany YacTUHKW, kr/M3; ¥V — 06’eM YacTuHKU, m>,

mggGs(Bwt). "R fmk; wmky

Puc. 1. Cxema il cun Ha 4YacCTUHKY, WO PyXaeTbCs Mo pajianbHin
nonatui obeptoBoro 6apabaHa 3 ypaxyBaHHAM CUIT ONOPY cepenoBuLLa.

Ha ocHoBi piBHAHHA (1) MOXXeMo 3anucaTu:

v +(2fw+k1)r/ —(wz —ﬂqw}f=—g[fcos(B+wt)+sin(B+wt)]. 3)

[laHe PpIBHAHHA € JHINHUMK  PIBHAHHAM Opyroro nopsiaky 3

NOCTINHUMK  KoedpilieHTaMM Ta NpPaBO  YacTUHOKW Yy  BUrNAAi

TPUFOHOMETPUYHOrO noniHomMy [6]. 3aranbHOBIQOMO, WO BignoOBigHE
NoMy ogHopiaHe andepeHUinHe piBHAHHA MaTUMe BUrNaa;

r//+(2fw+k1)r/ —(Wz—ﬂqw)'”=0, (4)
a oro KopeHi:

ﬂlz—(fw+l;j+\w2(l+f2)+k412; (5)

j,zz_(fw+];1j—\w2(l+f2)+kj, (6)

ne: A;,A, — KOPEHi XapakTepUCTUYHOrO PIBHSAHHS, C-'.

3arasnbHe pileHHa aAndepeHUinHOro piBHAHHA MaTume Burnag [6]:
r=Cyexp(A4t)+ Cy exp(Art )+ ryp. (7)
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UacTtkoBe pilleHHA HeodHopigHOro AudepeHuUinHoro piBHAHHA
3HaxogMMmo y BUrMsa4i TPUroHOMeTPUYHOro nosiHoma [8J:
r,, =M cos(B+wt)+ Nsin(B+wt). (8)
Oe.  r,,— YacTKoBe pilleHHA HeoOHopiAHoro  AudepeHuiHoro
PIBHAHHSA, M.
[MigcTaBMBLLUM  4YaCTKOBE PpilEeHHA, a TakoX Moro nepuwy
i, =—Masin(B +wt)+ Nwcos(B +wt) 7 apyry noxiaHy
rh, =—Mao’ cos(B+wt)— Nw’sin(B+wt) y BuxigHe AndepeHuUiiHe
PIBHAHHA, OTPUMAEMO:
— Ma? cos(B +wt)— N sin(B + wt) +
+(2fw+ Kk, (-~ Mwsin(B +wt )+ Newcos(B + wt)) -
— (w? = fkw)M cos(B + wt)+ N sin(B +wt)) = — fgcos(B + wt) — g sin(B + wt);
abo
—Ma? cos(B +wt)— N’ sin(B +wt ) -
— (2 fw? + kw)M sin(B +wt)-+ (2 w? + kw)N cos(B +wt )
— (w? = fi,w)M cos(B +wt)— (w? — fi,w)N sin(B +wt)=— fg cos(B +wt)— g sin(B + wt);
3Bigkn Maemo:
(- 20? + Tk, @M cos(B + at)+ (2 fo? + k)N cos(B +wt) = —fgcos(B + W[)(g)
{(— 20% + k)N sin(B +wt)— (2 fw? + k,w)M sin(B + wt) =—gsin(B + wt).
3HayeHHs1 KoeqiUiEHTIB OaHOro TPUrOHOMETPUYHOro nosniHoMa
BU3HAYMMO i3 CUCTEMM PIBHSAHD:

(—2w? + fk,wM + (2 fw? + kW)N = —gf
{(— 2fw? — kWM + (= 2w? + fkwN =g
BU3HAYHUK SKOI CTAHOBUTD:
—2w’® + fkw  2fw? +k,w
—2fw? —kw —2w? + fkw
+ 412w +2w® fk, +2w® fk + kZw? = 4w’ + f2kZw? +
+4f 2w +kw? =4w4(1+ f 2)+ k12W2(1+ f 2)=W2(4W2 + k12X1+ f 2)
3Ha4yeHHa KoeilieHTiB CTaHOBUTUMYThb:
—2w? + fkw - gf
—-2fw’ —kw —g

(10)

=4w* —2w® fk, —2w?® fk, +w? f 2k +

_2gw? — fkwg - 2f *gw® — fkwg
A B W2(4W2 +k12X1+ f2) B
_ 2glwl—?)- ]
_a)(4W2 +kfX1+ fz)’
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—of  2fw* +kw

-g —-2w’+ fkw 2gfw’ - f’k,wg + 2 fw’g + kwg
A (aw* + k2w J1+ £2)
glatwrk (- £2)]
W(4W2 + kf)(1+ fz)'
Topai YacTkoBe pilleHHS HEOAHOPIAHOIO ANGEPEHUIMHOIO PIBHAHHSA
MaTUMe BUrNAa;
glafwk, (- £2)

M_‘

cos(B + wt)+ 2g|wdt— 1) fh sin(B +wt).(11)

qp_w(4w2+kfX1+ £2) w(aw? + k? 1+ £2)
[na yacTkoBOro pileHHA piBHAHHA (11) MOXHa 3anucaTu:
{0 - owld fw+k, (L- )] afw+k (- ) arctg AT k(- f?)
2guffi- 12)-fic] 2wl £2)- ti]" " owla 1) ri]
a TaKkox:

| gtlafwrk -0 agtlwla- £7)- fk]
- w(4w? + k2 Y (L+ 2 W2(4W2+k12)2(1+f2)2_

:\/92{[4fw+ k(- 7 +afwl— £2)— t ]|

w? (4W2 +k/ )2 (1+ fz)2

N

_\/g 16 F 2w’ + k21— £7) + 4w’ (L £2) +4F2K?|

- w? (4W2 +k/ )2 (1+ f2)2

_\/g2_4w2(4f2+(1—f2)2)+kf(4f2+(1—f2)2)_

- W2(4W2 +k/ )2(1+ f2)2

_\/ g (L+ f)" (4w’ +k?) _\/ '8 g
w(

T w(aw? k2 V(L F2F )

4w +k2)  w./aw? + k;
Toai NoBHe pilEeHHA HeoAHOopIgHOro ANdEepPEHLUINHOro PIBHAHHS
(1), 9k cyma 3aranbHOro Ta YaCTKOBOrO pilleHb MaTuMe BUMMsA:

r=C, exp(4,t)+ C, exp(A,t)+

+ g sin[BJrarctg Afw+ kl(l_ fz) +Wt]. (12)
Wq/4wW? +k/ Z[W(l_ fz)— fkl]

BigHOCHa WBMAKICTL pyXy YaCTUHKK MO JionaTui CTaHOBUTUME:
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Vg = % = 2,C, exp(4,t) + 4,C, exp(A,t) +

13
+Lco{8+arctg 4fw k- 12) +\/th. )
Jaw? 4k 2wl 77)- i

[MpUMHABLLKM NOYaTKOBI YMOBMU:
t=0; r=R,=R-05d;; v, =vg, =0, (14)
cucTemMa piBHSHb ONS BU3HAYEHHS MOCTIMHUX BENUYUH OAnddepeHLiHOro
piBHSAHHSA (1) 6yae maTu BUrnAaa:

g afw+k, (1- fz)]

W\/(4W2 + kf) Z[W(l_ fz)— fk1]

2,C, +2,C, = —LCOS[B +arctg Atk fL- | Z)J
Jaw? +x2) 2wl £2)- fi |
BusHa4HWMK JaHOT cMCTeMU PiBHAHbL CTAHOBUTD:
1 1]
/11 12 —ﬂz _21'
3Ha4YeHHs MOCTIMHMX BeNUYUH OudepeHUinHoro piBHAHHA (1)
CTaHOBUTUMYTb:

C,+C,=R, -

sin[B +arctg

A=

R - g sin(B+arctg 4wk, (1 fz))
" owy(aw? +k?) 2wl - £7)- fk |
B g 4wk (1 f?)
; J@w? +k? )CO B arcig 2wl f2)- fkl]j A
= -
A
A0 . Afw+k, (1-£?)
~ faRs wy/(aw? + k? )Sm(B e 2wit—£7)- fkl]] N
- /12 _2’1

_ 2
9 cos[B+arc:tg4fw+kl(1 f )J

Jow ) ool 1) 1]

+ ;
22 _/11
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_ 2
1 R, - J sin(B+arctg4fw+kl(1 f)

W\/(4W2 + kf) Z[W(l_ fz)— fkl]

_ 2
A —gcos[B+arctg4fw+kl(l f)]

Jiw ) ool 17)- 1]

_ 2
—gcos{B+arctg 4fw+k1(1 f )J

Jaw? +2) 2wl - 2)- fk]

ﬂ*z - 21
49

W\/(4W2 + kf)

ﬂ’an -

__f2
sin[B+arctg 4fW+k1(1 f )j

2wl 12)- fic]

ﬂ'z - 21
abo

_ 2
9 sin{B+arctg4fw+kl(1 f )}+

C,=—R, -
1 22_11{ ' W\/(4W2+k12) Z[W(l_fz)_fkl]

+ g co{B+arctg 4w kL fZ)J ;
A,/ (aw? +k?) 2wl £2)- fk ]

_ 2
C,= 4 { 9 sin[B+arctg4fw+kl(1 f)j—

) Ay =4 W\/(4W2 + kf) Z[W(l_ fz)_ fk1]

- 9 co{B+arctg 4wtk f1- fz)}— R, |.
A (6w? +k?2) 2w 1) fi]

[Ans 3HayeHb NOCTIMHMX BENUYUH AudpepeHUinHNX PiBHAHb MOXHa
3anucartu:

g ) g W
9o, = - ,
1 /12\/(4W2 + kf) { W\/(4W2 + kf)} A,

w
tgp, = ———— =

aaw +k2) wlaw? +k?) A

——arcty —; @, =—arcty —
2 1 ®, )

2
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o gz . gz _ gz/ﬂtg_i_gzwz _
Cow? (4W2 + kf) A (4W2 + kf) Z§W2(4W2 + kf)

[ otiewt) g LW

W (@ k) flawe +k2) V4

. gz . gz _ gzlf_'_gzwz _
i W2(4W2 +kf) /If(4w2 +k12) lfW2(4W2 +kf)

g (2 +w?) g

2w (4w’ + k) wn/(4w? + k?)

3 ypaxyBaHHSAM  UbOro, 3HaA4YeHHA  MOCTINHMUX  BENUYUH
ONdEePEHLINHOrO PiBHAHHSA (1) MaTUMYTb 3HAYEHHS:

co_te Afw+ k(1 £2)

I P T o
AQ —Al I:RH W\/(4\Nz—+k12) H Sln(B +arCtg 2|_W(1— fz)_ fli aI’Ctg XQ]:|’ (16)
/11 g W2

S wy(aw? +k2) VA (17

Afw+k,(1-f°
1( )—arctgﬂ -R,
2w £2)- fk,| A

BucHoBok. OTpumaHe piwleHHa AudepeHUIinHOro  piBHSHHSA
[03BOMAE BCTAHOBUTM MapaMeTpu pyxy MaTepianbHUX 4YaCTUHOK no

pagianbHin nonartuyi obepTtoBoro 6apabaHa 3 ypaxyBaHHAM OMopy
cepenoBuLla.
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AHAITN3 ABNXEHUA YACTULUDbI
MO PAOUAIIbHBIM NNONATKE BPALLAKOLLEINOCA BAPABAHA
C YYETOM CONPOTUBINEHUA CPEODbI
r. A. l'ony6, O. A. Mapyc, A. 4. Sipow

AHHOTaumna. Ycmpolcmea Ons nepemewusaHuss Ha OCHOge
gpawarouuxcs bapabaHos uMerm B8bICOKUE [OKa3amesiu Kadecmea
npu nepemewusaHuu, U Mo3mMoMy Haxooum ece bornbuwee
pacripocmpaHeHue npu paspabomke rpoueccos CYyWKU
CeJIbCKOX035UCMBEHHbIX rpooOyKmos u Mamepuarios,
buomexHorioau4yeckux npoueccoe ¢hepmeHmayuu buomaccbl 8
aspobHbix u aHaspobHbix ycrosusix. [loebiweHue 3ghghekmusHocmu
pabomsl epawarouwuxcsa bapabaHos nymem obocHog8aHUs Memodos Orisi
oripedesieHUss napamempos UeHmMpPobexHo2o O8UXEHUS Yacmuu o
paduarnbHol rioramke 80 epauwarnwemcs bapabaHe, Komopsbie
[1038015iIM yCmMaHOo8UMb payUoHallbHble 3Ha4YeHUs Y2080l ckopocmu u
KOHCMpyKmMugHble napamempbl gpawaruwuxcs bapabaHos, mpebyem
OarslbHeliwea0 ycosepuieHCm8o8aHUs.

Lnsa obobweHuss nposedeHHbIX uccriedosaHul uerecoobpasHo
nony4yums peuweHue oughghepeHuuarbHo20 ypaBHEHUS, OnuUChi8aroU,e20
osuxeHue Yacmuuy o paduasibHbIX Jloracmsix epauwaroue20cs
bapabaHa c y4emom cornpomuernieHusi cpedbl. B amom criydae Ha
yacmuuyy Oeucmeytom uyeHmpobexHas curia UHepuuu, Kopuosucoea
curna uHepuuu, cusa msxecmu, cusia mpeHUs U3-3a COornpomueieHUo
8030yxa, Komopas fnpuxumMaem 4dacmuuyy K fiornamke, a makxe cuna
cornipomuesrsieHusi 8030dyxa, kKomopasi rnpomugodelcmayem O8UXEHUK
yacmuubl 8 paduaribHoM HarnpasneHuu. [lpu amom koaghpuuueHm
rporiopyuoHanbHocmu, ornpeodesnsowul cuny corpomueneHusi cpeodbl,
Komopasi HarpaesieHa [pomueoriofioXHO HarpassieHUK CcKopocmu
OBUXXEHUS Yacmuuy, U rporopyuoHarbHa ckopocmu O8UXEHUS Yacmuubl
8 repeou cmereHu, rnpuHaIm Ons cry4das, Ko20a e8030yx obmekaem
yacmuubl nnamuHapHbIM MOMOKOM rpu Yucriax PelHonb0ca MeHbLwe 5.

lMony4yeHHoe  peweHue  OuhghepeHyuanbHo20  ypasHEeHUs,
onpedensem napamempbl O08UXeHUS 4Yacmuubl Mo paduasbHou
nionameke epawaruezocsi bapabaHa ¢ y4emom cornpomuerieHusi cpeokl,
rno3eosisiem ycmaHosuma paduarnbHoe nepemeuwieHue u
OMHOCUMEsIbHYI0 CKOPOCMb O8UXEHUST Yacmuubl 10 sloramke, a makxe
3Ha4yeHUs MOCMOSIHHbLIX 8e/1UYUH duhbghepeHyuarbHO20 ypasHeHUs.

KnioueBble cnoBa: 6apabaH, paduasibHas Jionamka, 0euxeHue
qacmuuybl
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ANALYSIS IN PARTICLE MOTION RADYALNbIM BLADES
VRASCHAYUSCHEHOSYA DRUM C RESISTANCE ACCOUNTING
ENVIRONMENT
G. A. Golub, O. A. Marus, Ya. D. Yarosh

Abstract. Devices for mixing through rotating drum with high
guality and so stirring is becoming more common in the development
process of drying of agricultural products and materials, biotechnology
fermentation of biomass under aerobic and anaerobic conditions.
Increasing efficiency by rotating drums grounding methods for
determining the parameters of centrifugal movement of particles along
the radial blade in rotating drum that will establish rational values of
angular velocity and design parameters of rotating drums needs further
improvement.

To summarize the studies expedient to obtain the solution of
differential equations describing the motion of particles in radial blades
rotating drum support given environment. In this case, a piece of acting
centrifugal force of inertia, Coriolis force of inertia, gravity, friction due to
air resistance, which presses the piece to the blade, and the force of air
resistance which counteracts the movement of particles in the radial
direction. The coefficient of proportionality, which determines the
resistance of medium, which is directed opposite direction and velocity of
particle is proportional to velocity of particle in first degree, accepted
case when air flows around particles laminar flow in smaller Reynolds
numbers 5.

The resulting solution of differential equations defining the
parameters of a particle on radial blade rotating drum considering to set
the resistance of the medium radial displacement and relative velocity of
the particle on the blade, and the importance of constant values of
differential equations.

Key words: drum, radial blade, movement of particles
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