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JOCIIIZKEHHSA KIHEMATHUKU CUIIKOT'O MATEPIAJLY ¥V
I'BUHTOBOMY KOHBEC€PI-3MILITYBAUI I3 OGEPTOBUM KO’ KYXOM
TA TO®POBAHUM IIHEKOM

Msuyn A.€., K.T.H, g011., JIsamyx O.J1., a.1.H, 101., KoTtux P.M.,
Muxaiimiox B.I1L., I'angiii B.C.

Teproninecorkuti Hayionanebnuti mexuiunuil ynigepcumem imeni leana I1ynios

Y cmammi npeocmaeneno HO8Y KOHCMPYKYIIO 26UHMOB020 KOHEEEpa i3
00epmosuM  KOJICYXOM — ma  2o¢hposanum  wiHexomM  OJsl  OOHOUYACHO2O
MPAHCNOPMYGAHHS  MA  3MIULYBAHHS  CUNKUX — Mamepianie 'y  MEApUHHUYMEI.
Pos3pobnena xoucmpykyis 00380J5¢ 3a0e3neuy8amu NiOGUWEHHS [IHMEHCUBHOCNI
SMIULYBAHHS Mamepiany, wo mpaHcnopmyemocs. J[0CHioNCeHo KiHeMamuKy CUnKo2o
BAHMAIICY HA OCHOBI PIBHAHb PYXY V 2GUHIMOBOMY KOHBEEPI I3 00ePMOBUM KOJICYXOM
ma eogposanum wHexkom. IlposedeHo aunaniz pyxy eanmanicy npu YCmaneHoMy
ULBUOKOXIOHOMY PEAHCUMI.

IlocranoBka mpo6JemMu. [ BUHTOBI KOHBEEPH NMIMPOKO BUKOPHCTOBYIOTHCS B
HApOJHOMY TOCHOJAPCTBI, 30KpeMa y TBAPUHHMITBI IS TEPEMIINICHHS CHITKHX,
IMIMATKOBUX, B A3KO-TUIACTHUHHMX Ta IHIMUX MarepiamB 1 cywmimeil. Boxm
XapaKTEPU3YIOTHCA TPOCTOTOI0 KOHCTPYKINi, 3pYUHICTIO B KOPUCTYBaHHI, BUCOKOIO
HAJIHHICTIO. BaXXIIMBMM € MOXKIIMBICTh TO€MHAHHSA (DYHKINI TPAHCIIOPTYBAHHS 13
PAOM TEXHOJOTTYHUX TMPOIECIB, 30KpeMa 3MINTyBAHHS MaTepialiB Y BIAMOBITHUX
TPAHCTIOPTHO-TEXHOJIOTTYHNX cucTeMax. [[poTe TBHHTOBI KOHBEEPH, MOPIBHAHO 13
THIMAMH, MAIOTh MIABUINICHY €HEPTOEMHICTD 1 i1 3HIKEHHS € BAXKJIMBOIO HAYKOBO-
TEXHIYHOIO MPOOIEMOIO.

JInsg 3MEHINEHHS CHEPTeTHYHUX BHUTPAT 1 MIABHUIICHHS SKOCTI 3MINTyBAHHS
CHUIIKMX MarepiajiB  po3poOJICHO psii OPWUTIHAJBHUAX KOHCTPYKINH TBHHTOBHX
3MINTyBa4iB 13 TO(POBAHUMH ITHEKAMH Ta OOCPTOBUMH KOXKyXaMH. 3aCTOCYBaHHS
TakKMX TITHEKIB TOTpeOye BHUPIMICHHS TMNHTaHb, OB S3aHUX 3 OCOOIUBOCTAMH
BU3HAUCHHS XapaKTePy PyXy BaHTAXy, a TAKOXK JOIMIJIEHOCTI IX BUKOPUCTAHHS.

AHAJ3 oOCTaHHIX JOCTGKeHb 1 myOuaikamiid. [lutaHHAM  AOCTIHKEHHAS
KIHEMATHK{ CHITKOTO BAHTAXXy y TBUHTOBHX TPAHCIIOPTHO-TEXHOJIOTTUHMX MEXaHI3Max
npucBsUeH HaykoBl mpar Bacunenka [1.M. [1], ['purop’esa A B. [2], 'eBka b.M. [3],
Poraturceroro P.M. [4, 5], I'eska Lb. [4], Owen P.J. [6], Shimizu Y. [7] Ta 6ararbox
IHIMX. Y BKa3aHWX TMpPaIdx TOCTIHKEHO KIHEMAaTWKy BAHTAXKy Y IIBHIKOXIIHUX Ta
TUXOXIJTHUX TBUHTOBHX KOHBEEPAX 13 IMHEKAMH, IO MAFOTh ITOCTIMHUN KPOK BHTKIB.
3acToCcyBaHHS KOHBEEPIB 13 00EPTOBHM KOXKYXOM Ta TO(PPOBAHUM IITHEKOM BHOCHTH CBOT
KOPEKTHBH y KIHEMATHKY BaHTAXY, OCKIJTBKH 00epTaHHS KOXyXa TMPU3BOIUTH JI0 3MIHH
BEJIMUMHU KPOKY PYXY BAHTaXKy TIPH MIBUAKICHOMY PEXUMI, a TO()POBAHUMN IITHEK HATAE
Marepiaily T0JaTKOBUX OCHOBHX KOJIMBAHb.

Metoro podoTH € IOCTINTA KIHEMATHKY CHUIIKOTO MaTepiajly y TBUHTOBOMY
KOHBE€EPI1 13 00EPTOBUM KOKYXOM Ta TOPPOBAHUM IITHEKOM.
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PesyabTatHn moCHiGKeHHs. 3 METOIO  TIJIBHINEHHA TPOAYKTHBHOCTI
TPAHCTIOPTYBAHHA 13 OJHOYACHUM 3MIINTyBAHHSIM CIJTbCHKOTOCTIOIAPCHKAX CHITKHX
BAHTAXIB TBUHTOBAMH MEXaHI3MaMH aKTyaJIbHUM 3QJIAINAETHCSA TUTAHHS TIOMIYKY iX
MPOTPECUBHUX KOHCTPYKIiH. J[0 Takmx MexXaHi3MIB HaJIe:)KaTh TBUHTOBI KOHBEEPH 3
00epTOBUMH KOKyXaMH Ta ro(h)poBaHUMU IITHEKAMH, AKi TO3BOJISIOTH 3a0e3meuyBaTh
MIBUAINEHHA 1HTCHCHBHOCTI 3MINIyBAHHA Martepiajly, IO TPaHCIOPTyeThesa. Ha
OCHOBI TPOBEACHOTO TMATEHTHOTO TOMIYKYy Ta aHali3y HAyKOBUX JTEPATyPHHUX
JOKEpE 1 MPOBEJACHOTO CHHTE3Y PO3pOo0ICHO 1 3aMaTeHTOBAHO PsAJ KOHCTPYKITH
TBUHTOBUX KOHBEEPIB 3 OOCPTOBUMH KOXyxaMH, Ha 0a3l AKUX CIPOEKTOBAHO
EKCIICPUMEHTAIbHY YCTAaHOBKY, 3arajIbHAM BUTJIS SKOi MPEJACTABICHO HA PUCYHKY 1,
pPO3paxyHKOBA cxeMa JUTs BU3HAUYCHHSA KIHEMATHKH BaHTAXy MPEACTaBJICHA HA pUC. 2,
a OCHOBHI BapiaHTH KOMOIHOBAHHUX TO(PPOBAHUX IITHEKIB MPEACTABIICHO HA PHC. 3.

ExcniepumMenTtanbHy ycTaHoBKy (puc. 1 - puc. 3) BUKOHAHO y BHTJIAI Baja 9,
70 SKOTO JKOPCTKO 3aKkpimieHo TrodpoBanmii mHEK 10, mo 3HAXOAUTHCS B
MATITHAPAYHOMY KOXKYCl 3 3 MOKJIHBICTIO 00€pPTOBOTO pyXy. Y BEpxHIH YacTHUHI Ha
HEPYXOMIH pami 2 3aKpIMJICHO BUBAHTAXYBATbHHUM MAaTpyOOK 5, €MEKTPOABUTYH 6,
AKUH Uepe3 MacoBy Tepeaauy 3’ €IHaHO 3 BAJIOM 9, Ta €JIEKTPOABUTYH 7, IKWAW depes
MacoBY mepeaady 3’€aHAHO 3 MIIHAPHYHAM OOCPTOBHM KOXKYXOM 3, PO3MIIIECHHM
Ha MIJMIAITHUKOBHX omopax 16. Ha HmxHIM yacTHHI 00EpPTOBOTO KOXKyXa 3, IO
3HAXOAWTHCA B OyHKepi 4, 3aKpiJIeHO MOAATKOBWUH TITHEK 3aBAaHTAXKCHHS Ta
sminryBanas 11. Bynkep 4 poszauneno meperopoakoro 17. Huwxniit kinerns Bama 1
BCTAHOBJICHO Ha TMIIMUMHUKOBIH omopi 12 B kopmyci 14. I'BuHTOBHIA KOHBEep
BCTAHOBJTIOETHCA HA OTIOP1 PETYMOBAHHA | BHCOTH MOJadl BAaHTAXKy Ta KyTa HAXHJTY
KOHBEEPA BITHOCHO TOPH30HTY.

Jlo enmexTpoasuryHiB 6 Ta 7 A €IHAHO TEPETBOPIOBAYl YACTOTH CTPYyMY
Altivar 71, sixi BCTaHOBJIEHO y MYHKT1 KEPYBAHHS YaCTOTOIO OOEPTAHHS MPUBOIIB §,
axkumu depe3 [IK 15 3mificHIOeThCS KepyBaHHS POOOTOIO JBUTYHIB 1 TBHHTOBOTO
KOHBEEpa 3arajioM, MpH I[bOMY € MOXJIMBICTh IUIABHOTO HAPOIIyBAaHHS Ta
3MEHIIEHHA YacTOTHU OOEpTaHHA KoKyxa 3 Ta mHeka 10 B IMHUPOKMX MexkKax, IO
JIO3BOJISIE BUKOHYBATH JIOCIIDKEHHS 3T1HO PO3POOJICHOI METOAMKH TPOBEICHHS
CKCIICPHMECHTIB.

ExcrieprMenTabHa yCTaHOBKA MOJKE TPAIIOBATH Y PEKUAMI TMPHUCKOPEHOTO
TPAHCTIOPTYBAHHA BaHTAXY Ta y PEXKHAMI 3MINTyBAHHA CHIKHX MaTepiajiB. Y
MepIIOMYy BUOAAKY KOXYX 3 00€pTaeThcs MPOTH HAnpsaMmy oOepTtaHHA 1iHeka 10, y
JPYroMy BUIAJKY — y HanpsAMKY oOepTaHH4 mHeka 10.

Cunikuit matepian uepe3 Oyakep 4 morpariie B Koxyx 3 Ha mHeK 10, skum 1
3MIMCHIOETHCS HOTO TPAHCIOPTYBAaHHS Ta 3MimyBaHHsA. OOepTOBMM PyX IMHEK Ta
KOXKyX OTPUMYIOTh U€pe3 TMacoBl Mepeaadl Bl IBUTYHIB 6 Ta 7, KepyBaHHS SKAMH
smiicHoeThes 3 [IK 15 3 (ikcamiero ycix HEOOXIAHMX AaHUX y TAONMYHOMY YH
rpadigHOMY BHTJISI 3T1THO pOo3po0JIeHOI METOJUKH MPOBEICHHS
EKCIICPUMEHTATLHUX JOCI1KEeHb. Jl01aTKOBMIA IITHEK 3aBAHTAXKCHHSI Ta 3MINTyBaHHS
11 B ycTaHoBIll MOXHA MPUKPILIATA PI3HOI KOH(DIrypaiii 3 METOI TOCIIHKEHHS
HOTO BIUIMBY HA CHJIOBl XapaKTEPUCTUKH 1 TPOAYKTHUBHICTH KOHBEEpA.
[IpoyKTHBHICT, TBHHTOBOTO KOHBEEpAa TPH PI3HUX KoepilieHTax 3amoBHEHHS
KOKyXa Ta dYacToTax oOepTaHHS IIIHEKA Ta KOXyXa BHU3HAYAETHCS B
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aBTOMATHU30BaHOMY pexknMi. CHIIOBI XapaKTEPUCTHKH MOXHA BHU3HAYATH TIPH
IJJABHOMY Ta pPI3KOMY INIyCKY, PEBEPCYBaHHI Ta MOJCIIOBAaHHI PI3HOMAaHITHUX
HABAHTAKCHb B aBTOMATH30BAHOMY PEKHMMI 32 JOTIOMOTOIO TIEPETBOPIOBAYA YaCTOTH
Ta TEPCOHAJIBHOTO KoM 'toTepa. llpwm 1bOMy € MOXIHMBICTH BHOWpaATH Ti
XapaKTEPUCTUKH, SKI HEOOXIJHO AOCTIIKYBATH TPH TMPOBEACHHI EKCIICPUMEHTIB
3T1IHO PO3p0OIICHOT METOMWKHN TPOBEACHHA BUIPOOyBaHb. B mporieci mpoBeneHHS
BUNMPOOYBaHb BOHHU BimoOpaxaroThest Ha MoHITOP! [IK y BArsSal TabnmuuHux AaHmX
Ta rpadiuHNX 3ajekHocTed. dikcaris JaHWX TPOBOAUTHCH 13 HAMEPET 3aJTaHOIO
4acTOTOIO.

u ] ju)

Puc. 1 — Cxema excriepuMeHTaIbHOI YCTAHOBKH JIS TOCI PKEHHST TPAHCTIOPTYBAHHSI 1 3MiLITyBaHHS
BaHTaXKiB TBUHTOBHMH KOHBEEPAMH 3 00EPTOBUM KOXKYXOM Ta ro)POBAHUM ITHEKOM

Puc. 2 — Po3paxyHkoBa cxema nepeMiIeHHs BUIJIEHOro 00’ eMy MaTepiany y TBHHTOBOMY
KOHBeE€EpI-3MiIIyBadl 13 00epTOBUM KOXKYXOM Ta ro)pOBaHUM LITHEKOM IO BCIH IIUPHHI

235



a) TOCJIIJOBHE YepryBaHHs TOPOBAHUX Ta 3BUYAMHWX BUTKIB IIHEKA, 0) MOETHAHHS >KOPCTKOTO
3BHUAfHOrO INHEKa Ta Tro(pOBaHOrO IIHEKAa, SKUH MOXKHA 3MIHIOBAaTH B  IIPOLECI
eKCTIEPUMEHTAJIbHUX JTOCII/KEHb, B) BHKOPUCTAHHS BHUTKIB IIHEKIB 13 PI3HOK IIHPHHOK
roppOBaHUX BUTKIB

Puc. 3 — Poboui opranu eKCriepruMeHTAIbHOI YCTAaHOBKH ISl AOCII JPKEHHS TPAHCTIOPTYBAHHS 1
3MIIIYBAHHS BAHTAXKIB TBUHTOBHUMH KOHBEEPAMH 3 00EPTOBUM KOJKYXOM Ta OCHOBHI BapiaHTH
KOMOIHOBaHUX ro)pOBaHUX LITHEKIB

ITix gyac poOOTH TBHHTOBOI'O KOHBEEpa 3 OOCPTOBHM KOXKYXOM, KOOPIHHATH
PO3MIIICHHAS. CHIIKOTO Marteplaly Ta HWOTO XapakTep PyXY BH3HAYAETHCA KYTOBHM
nmapameTpoM marepiany 0 [3—5]. [l BcTaHOBIIGHHS XapaKTepy MEPEMIIICHHS BaHTAXKY
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PO3TIISTHEMO PYX BHALIICHOTO 00’ €My Matepiaiy B koopauHaTax xyz (puc. 2). [Tpuiimemo
70 yBarW BUCOKOIIBHJKICHUH PEXUAM POOOTH KOHBEEpPA, TIPU SIKOMY BIIOYBAETHCA
OTHOYACHE 3MINTyBaHHSA Ta TPAHCIOPTYBAaHHS BaHTaXy. [3 yMOBH OJHOYACHOTO
KOHTAKTy BHWALJICHOTO 00’eMy marepiay 4 3 TBHHTOBOIO TO(MPOBAHOIO IMOBEPXHEIO
IMHEKA Ta MWIHIPHYHOIO TIOBEPXHEID OOEPTOBOTO KOXKYyXa, WOTO PO3MIMICHHS
BHU3HAYAETHCS PadlabHAM MTapaMeTpoM R 1 KyToBuM mapameTpom 0 [3-5].

B mapamerpuuHOMYy BUTJIAMI, 3 JOCTAaTHHOK aANMPOKCHMAIED, KOOPIWHATH
BHJIIJICHOTO 00’ eMy MaTepiany 4 BU3HAYAIOTHCA TAKUMH 3aJICKHOCTIMMU:

x, = Rcos0,
vy, =Rsm0;
T'(ot-6 .
Z4= % + A sin(kot),
T

(1)

T€. X4, V4, Z4, — KOOPAWMHATH MaTepiajly, M, R — pajiaJbHAN mapaMeTp marepiany,
M; 0 — KyTOBH# TTapaMeTp MaTepiay, pam, ®; — KyToBa IIBUAKICTh OOSPTaHHS
ImHEeKa, pag/c; 7' — KpoK BHTKIB IIHEKa, M; ¢ — vac, ¢. A1 — BUcoTa rodp, M;
k — xipKICTh TOP HA OJHOMY BUTKY IITHEKA.

PiBHsHHA IHEKA pamiycoM R 3 OCTIHHUM KpokoM 7' =27c, o 00epTaeThCs
3 KYTOBOIO IIBUIKICTIO @, B MapameTpudHiit ¢popmi Oyze [3]:

x, =Rcos(v, +myt). y, = Rsin(v, + o). z, =cv, = (T /27n), (2)

Ae: v, — KyTOBHMH mapaMeTp TOYKM 'BUHTOBOI MOBEPXHI LIIHEKA, pa.

Bigomo, 1o piBHAHHS CTaIllOHAPHOTO KOXKyXa (HEe 00EpTOBOTO) TBHHTOBOTO
KOHBeepa, mameTp DD skoro nmpuiiMemo piBauM D = 2R mae surisaq [3]:

X, =Rcosv,. y, =Rsmv,. z;, =u, 3)
2 2 2
Aae: Vv, — KYyTOBMM mapamMeTrp TOYKM TBUHTOBOi IIOBEPXHI KOXKyXa, pan;
U, — pajlaJbHUNA MapaMeTp TOUKH FBUHTOBOI MOBEPXHI KOXKYXa, M.

PiBHAHHA KOXyXa, IO O0O0EpTaeThCAd 3 KYTOBOK MIBHUAKICTIO * @, B
napaMmeTpuuHii (popMi TPHIMEMO Y BUTJISIL

X, = Rcos(v, Tw,t). y, = Rsin(v,tw,1). z, =u, 4)
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Ie. @, — KyTOBa MBHUIKICTh 00EPTAHHS KOXYyXa, pajy/c.

[Ya-bl

3Hak y cucTteml piBHAHb (4) Tepen KyTOBOIO IIBHAKICTIO 00epTaHHS
KOXKyXa BIJHOCHUTHCA IO BHWIAIKY, KOJH KOXYyX OOEPTAEThCS Yy MPOTHICHKHOMY
HaMpAMKY 00€pTaHHS IIHEKA, a 3HAK “+°° — IS BUMAAKY, KOJIU KOXYX 00€pPTaEThCA B
HaMpsAMKy 0O€pTaHHS IITHEKA.

[IIBuakocTi pyxy MaTepialy BITHOCHO ITHEKA B HAMPAMKY OceH X, y, z [4]:

X=Xy~ XNy
N =Yas= Vs>

21T 24T Qs

()

ae: Xx,, V,, £, — OPOEKILIi IMBUIKOCTI pyXy Marepiajay Ha OCl KOOPAUHAT XYz, M/C;
Xis» V> 2, — MIPOEKUII IIBUAKOCTI PyXY IIIHEKA HA OCl KOOPAMHAT XYz, M/C.

[IIBuakocTi pyxy Marepialy BIAHOCHO KOXKyXa B HampsAMKY OCEH X, ), Z,
JOPIBHIOKOTB!
Xy = X4 = X
V2=Va= Vo>

22 = Z.A - 22/;: (6)

A€ Xy, Vap» Z,p — MPOEKLIT MIBUAKOCTI PYXY KOXKyXa Ha OCl KOOPAMHAT XYz, M/C.

[Tpoekmii mBHUAKOCTI pyXy Marepialy 3HaXOAUMO, AU(ESPEHINIOIYH PIBHSIHHS
(1) nns 3aranpHOTO BUMAAKY, KoM R # const:

X, =d—Rcose—Rsin9@;
’ dt dt
j/A:d—Rsin9+RcosG@; (7)
dt dt
. T do
Zy :g((!)l —Ej'l'Al ‘k‘(Dl ‘COS(k'(Dl t)

[IIBuAKICTH PyXy NTHEKA BU3HAYAEMO 32 3aJICKHOCTAMH [4]:
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X, = —Ro, sino,

¥, = Ro, cosO;

2, =0. ®)

[IBuAKICTE PyXy KOKyXa BU3HAYAEMO 32 3AJICKHOCTAMHA [S]:

Xy, = TR, sino;
¥, =tR®, coso;

Zy, = 0. )
3riaHo 3 hopmyoto (5), BpaxoByroun 3ajiexHocTi (7)1 (8), 3HaX0AUMO:
X, = d—R0050 + Rsin 6| o, _49 ;
dt dt
V= d—Rsin0 — RcosO| o, _40 ;
dt dt

4

=i(a)1 —£j+Al k-, -cos(k-m, -1).
27 dt (10)

3rigHo 3 hopmynoro (6), BpaxoBytoun 3aekHOCTI (7), (9), Takok 3HAXOUMO:

J'czzd—RcosH+Rsin¢9 ia)z—ﬁ ;

dt dt

dR . do
v, =—sinf@ — Rcosl| tw, —— |;
27 ( g dz]
. T do
22=Z(a)l—zj+/ll-k-a)l-cos(k-a)l-t).

(11)

Momys IBUAKOCTI pyXy MaTepiaiy BIAHOCHO ITHEKA 1 KOXyXa BU3HAYAEMO 32
BI/IMTOBI THUMH (POpMyJIaMu:

|5'1|:\m‘ (12)
|52|:\/5C22 + 3+ ' (13)

[liacrasnsroun piBHAHHA (10) y (12) ta (11) y (13), BpaxoByrouu T€, LIO
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Marepian nepedyBae y MOCTIHHOMY KOHTAaKTI 13 OOEPTOBUM KOXYXOM 1 pajlajbHUN
napaMmeTp MaTepialy € MOCTIHHOK BEIMUMHOIO B 4acl (R=const), MCs CKOPOYCHbD,
OTPUMAEMO:

TC

. Y T oY T(  do
io|= \/R (J’%‘%j rﬁ'(wl—%j +A1k03008(k-0)1-t);(0)1—%j Ak o cos*(k-0,1).

2
ls,|= ]| B + . 031—@ + Ako, cos(k -, - t) B + 4K, cos® (k- o, - 1);
47 dt d (14)

(15)

[TpuckopeHHst MaTepialy 3HAXOIUMO B HACTIIOK AU(EPEHINIOBAHHAS PIBHIHHS
(10) 3a mpwuitHATOI YMOBH, 1110 R=const:

2
Rcoseﬁ[ml —ﬁj RSined—ze;
dt dt dt
2
Rsmeﬁ[m1 —ﬁj Rcoseﬁ
dt dt dt*
2
7 = —ld—ze—Al Ko sin(k- o, -1).
27 dt (16)

PosrnsHeMo cTabuUThHHN PEXUM TEPEMINICHHAS BAHTAXy Y IIBUIKOXITHOMY
TBUHTOBOMY KOHBEEPI-3MINIyBayl, B SKOMY Mareplajl PyXaeThCAd 3a TBHHTOBOIO
TpaekTopieto (puc. 4) 1 AJA SIKOTO TPH YCTAJICHOMY PEXKUMI IHCHI YMOBH:

d’0 dR :
—=const=0,, —=0, —=0, R=const, 1e ®, — KyTOBa WIBHUAKICT OOEPTAHHS
dt dt dt
BaHTaxXy, pan/c. [Ipu npuiinarux ymosax 3 (10) 3HaiineMo mpoekiii MBUAKOCTI PyXy
Marepiany BlIIHOCHO IITHEKA HAa OCl CHCTEMHU KOOPIMHAT XVZ:

x, = Rsin(w,t)(0, —o,);
¥ =—Rcos(a,)(0, - o,);

z'lzl o —w,)+4 k- -cos(k-o 1)
27 (17)

[Tpoekmii mMBHAKOCTI PyXy Marepiajy BiJHOCHO KOXyXa Ha OCl CHCTEMH
KOOPAUHAT XVZ:
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1) xo)xyx 00epTaeThCsl y MPOTHIIEKHOMY HAIPSIMKY OOEpPTAaHHS INHEKa 2) KOXKyX 00epTaeTbcs B
HanpsMKy oOepraHHs mHeka R=100 mm; w1=31,4 pan/c

Puc. 4 — I'padixu TpaekTOpii pyXy CHUIIKOTO BAaHTAXKY Y IIBUAKOXITHOMY KOHBEEpP! 3 00€PTOBUM
KOXKYXOM Ta ro)pOBaHUM IITHEKOM

x, =R-sin(o)(zo, - o,);

V, = —R-cos(a)gt)(ia)2 - );

8

=—/(o,—®,)+ A4 ko, -cos(k-w 1).
27 (18)

Moayni mBHAKOCTI pyXy Marepiany 13 piBHAHb (14) Ta (15) BU3HAuwaeMo 3a
BHPA3aMHU:

2
Is,| = [Rz + T—j (0,-0,)" + Ao, cos(k- 0, t)z(m1 —0,)+ 4’k 0, cos’ (k- 0, -1);

2
4-m T (19)
. ) ), T* 2 T 22 2.2
|5, =\ [R? (20, ~0,) +— (0~ 0,) + ko, cos(k -0, - )= (0, -0, )+ 4 k0, cos (k-0 -1).
. 4.7 T (20)
[TpuckopeHHs MaTepialy BU3HAYAeMO 32 PIBHIHHAMU (16):
X, =Ro,cos(o)(o-0,);
V. =Ro,sin(of)(o, -0,);
2 =—4-Kosink-o,1). o1
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BcTanoBneno, mo mais pekuMy MIBHUAKOXITHOTO TPAHCTIOPTYBAHHS AOIIIBHO
HaJaBaTH 00EPTOBHI PyX KOXKYXY B HANPSAMKY MPOTHJIC)KHOMY 00EPTAaHHIO TITHEKA, a
JUTSI TIOKPAITICHHS TIPOIECY 3MINTYBAaHHS MaTepiaiy, o TPAHCIIOPTYETHCS JOMITEHAM
€ o0epTaHHs KOXKyXa B HAMPSIMKY OOEpPTaHHS ITHEKA.

Ha ocnosi ¢opmymnu (19) Oynosano rpadik 3MiHN MIBUAKOCTI PyXY BUIIJIECHOTO
00’emMy Martepiajly BiJHOCHO TO(PpOBaHOTO NITHEKA Y TBUHTOBOMY KOHBEEp1 (pHcC. 5)

§,, M/c

125

TN

1.1

105

vos L L AL L W

09 I, ¢C
0 0.1 02 03 04 05

Puc. 5 —I'padix 3MiHH IIBUAKOCTI PyXy BUALJICHOTO MaTepiay BIZHOCHO TOppPOBAHOIO IIHEKA Y
I'BHHTOBOMY KOHBeepi B yaci =100 mMm; w1=31,4 pan/c

BucnoBku. [IpencraBieHo HOBY KOHCTPYKINIO TBHHTOBOTO KOHBEEpa 13
00epPTOBUM KOXKYXOM Ta TO(POBAHUM IITHEKOM, IO JAO03BOJISIE KEPYBATH PEKAMaAMH
TPAHCIIOPTYBAaHHS Ta 3a0e3ledyBaTH MiABUINCHHS 1HTCHCHBHOCTI 3MINIyBAHHS
Marepiaiy, o TPAHCIOPTYETHCA 3a PaXYHOK JOJATKOBOTO KOJUBAHHS MaTepialy B
OChOBOMY HAmpsMKy. JlOCIITKEHO KIHEMATHKY CHITKOTO Marepiajy y TBUHTOBOMY
KOHBE€EPI1 13 00EPTOBUM KOKYXOM Ta TOPPOBAHUM IITHEKOM.
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AHHOTALIUSA

NCCIEAOBAHUE KHHEMATHUKU CBIITYYEI'O MATEPHUAJIA B
BUHTOBOM KOHBEMEPE-CMECHUTEJIE C OBOPOTHBIM KOKYXOM
N I'O®PPUPOBAHHBIM ITHEKOM

Hauyn A.€., Jlamyk OJI., Koteik P.M., Meixaitmok B.I1., 'anazuit B.C.

B cmamve npeocmasieHa HO8Asl KOHCMPYKYUsl BUHMOBO20 KoHeetiepd ¢
000OPOMHBIM ~— KOJCYXOM U 20(PUPOBAHHBIM — WHEKOM Ol OOHOBDEMEHHOT
MPAHCNOPMUPOBKY U  CMEULUBAHUSL CHINYYUX MAMEPUAIo8 6 IJICUBOMHOBOOCHEE.
Paspabomannas ~ xoncmpyrkyus no3607sem obecneuugams  NOBbIULEHIE
UHMEHCUBHOCMU CMEUUSAHUST MPAHCNOPIMUPOBAHH020 Mamepuand. Hccrneoosana
KUHEMAMUKA — 3€pHOB020  MAmMmepuand Hd  OCHOBe  YPABHEeHUll  OBUJICEHUs.
MAMepuanbHulX Yacmuy 6 BUHMOBOM KOH8eliepe ¢ O00OPOMHBIM KOJNCYXOM U
eoppuposannvivm  winekomM. Ilposeden amanus — OGudCeHUs —mamepuand —npu
VCMAHOBUSULEMCSL OBICIIPOXOOHOM PENCUME.

Abstract

THE STUDY OF BULK MATERIAL KINEMATICS IN A SCREW
CONVEYOR-MIXER WITH ROTATING CASING AND CORRUGATED
AUGER

Diachun A.Y ., Liashuk O.L., Kotyk R.M., Myhailiuk V.P., Gandzii V.S.

The new construction of screw conveyor with rotating casing and corrugated
auger for simultaneous transporting and mixing of bulk materials in livestock sector
is represented. The developed construction allows providing the increase of intensity
of transported material mixing. Based on the equation of motion in a screw conveyor
with rotating casing and corrugated auger, the kinematics of bulk material is studied.
The motion of bulk material in high-speed operation mode of screw conveyor is
analysed.

243



