MATO3MATbLIKA

VAK 677.022.4

KUHEMATUYECKWE 3ABUCMMOCTUN ®OPMNPOBAHUA
NATEKCHbIX ONJIETEHHbIX HUTEWN

B.l. BytkeBuu*, A.T. Ay6aHeBuu**, B.MN. AkoBnes**, M.C. Jlomau*
*YupendeHue obpazosaHus «Bumebckuli 2ocydapcmeeHHbIl mexHoan02u4ecKkul yHusepcumemb»
**YupexcdeHue obpazosaHua «BumebcKkuli 2ocydapcmeeHHsili yHusepcumem
umeHu N.M. Maweposa»

Mpobnema nony4yeHus Hosbix 8ud0o8 Humelli AsAAemMcA 8ecbMa AKMyasbHoU. [Mpu paspabomKe nameKCcHbIX orsaemeHHbIX
Humeli u 06opydosaHus 01 ux popMuposaHus HeOOX0OUMO AHAAUMUYECKU OMUCAMb OCHOBHbIE MEXHOA02UYECKUE SmMarbl.

Llenb uccned0osaHUA — AHAAUMUYECKU OnUCams pabomy mMexaHu3ma HUMepacknad4yuka 011 nosay4yeHus 606uUHbl C 1GMEKCHbI-
MU onsemeHHbIMU HUmMAamMu mpebyemoli popmel U pasmepos.

Mamepuan u Memoobl. Mamepuanom Asnaomcs 71ameKcHble ornaemeHHsle HUMuU paszau4Hol
AuHeliHoU naomHocmu, a makxe obopydosaHue 014 ux hopMupo8aHUsA. B Kayecmee KOMMOHEHMA cepOevyHUKa UCrosb308ascA
AIGMEKCHbIU KOMMOHEHM € pacmamcumocmeto He meHee 600%. [lna obkpyqusaroujeli cocmaensaoweli npuMeHAOMCA pasau4Hele
8uUOdbl NPAXC: NOAUSIGUPHbIE, NAAAUAMUBHbIE, XaAonyamobymaxcHele u 0p. [na onpedeneHus ckopocmeli u yckopeHuli 38eHbsA
mMexaHu3ma bbiau npedcmassneHsl 8 8UOE 3AMKHYMO20 8eKMOPHO020 KOHMYpPa, Komopbll 6bia CIpOeKMuUpo8aH HA O0cU KOopouHam.
O0HO- U 08yKpamHoe OugpepeHyuposaHuUe MosayYeHHbIX ypasHeHUl M0380AUAO0 YCMAHOBUMSb Y2/108ble CKOPOCMU U YCKOpPeHUs
38eHbes HUMepPacKAao4yuKa.

Pesynemamel u ux obcymwcdeHue. PaspabomaH U u3y4yeH ‘mexHosoeuvecKull npouecc OPMUPOBAHUA AAMEKCHbLIX
onaemeHHbIX Humeli WupoKo2o Ouana3oHa sAuHelHbIx naomHocmel. PaspabomaHa u eHedpeHa 8 npou3eoocmeo MpAouUsbHO-
KpymusbHas MAWUHG, M0380AA0WAA NPou3800uUmMs 00 5 MoHH nameKcHbIx ofnemeHHeix HUmel 8 mecay. [na popmuposaHus
606uUHbI mpebyemoli 3aKa34UKOM (hopMbl U pa3mepos (a 3mo 8axHo Os1A UCMOAb308aHUA npedrnoaazaemsix Humel 8 kauecmee
CbipbA MPU NPOU3800CMEE YYs0YHO-HOCOYHbIX U3denuli, nep4amoK mexHU4eCcKo2o Ha3HaYeHUs u Op.) NPoeedeHo aHAAUMUYeCcKoe
uccnedosaHue pabomel HUMepPacknad4uka. [na onpedeneHuUs Haepy30K Ha OCHOBHbIE 31eMeHMbl MEXAHU3MA HUMEPACKAAO4YUKa
6b11 8bINOMAHEH KUHEeMamu4ecKuli pacuem 0715 MOA0OHEHUS, 8 KOMOPOM CKOPOCMU U YCKOPEHUS 38€HbES UMEem MAKCUMAsbHbIe
3Ha4eHus. Pacyemeol 8bIMosHEHbI € UCMOMAb308AHUEM 3AeMeHMO8 Kypca « Teopus MawuH, MeXaHU3mMos U pobomos».

3akntoveHue. Pe3ynbmamel uccnedos8aHusa npumeHaomes 044 pacdema pasmepos u popmel 606UHbI mpebyemblix pasmepos
U popMbl MpU U320MOB/AEHUU AMEKCHbIX ofnaemeHHbIx Humel. [losnyvyeHHble aHanuMuUYecKkue 3HaYeHus nepemeweHul,
AuHelHbIX U y2108bIx CKOpocmeli 38eHbE8 MEXaHU3MA. HUMepPAacKAad4uKa MOKA3bI8AOM, YmMo OHU mMo2ym bbimb peasau308aHbl
KuHemamukol npaounbHO-KpYmMuabHOU MAWUHbl U HE ABAAIOMCA KPUMUYHbIMU MpU onpedeneHuU ycunul, 803HUKAOWUX
80 spems ee pabomol.

Kntouesble cn08a: HUMb, cxema, pacdemsl, BeKMOPHbIT KOHMYyp, CKOPOCMb, YCKOpeHUe.

KINEMATIC DEPENDENCIES
OF MAKING LATEX WEAVED THREADS
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*Educational Establishment «Vitebsk State Technological University»
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The problem of making new types of threads is rather actual nowadays. It’s important to describe the main technological steps
while producing latex weaved threads and the equipment for their production.

The purpose of the research is to describe the work of the mechanism of the thread handler for getting reels with latex weaved
threads of the required form and size.

Materials and methods. The object of the research is the latex weaved threads of different linear density and the equipment for
their production. The latex component with elongation of not less than 600% was used as a core component. To wrap the component
different types of yarn are used: polyester, palliative, cotton and others. To define the velocity and acceleration the elements
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of the mechanism were presented as a closed vector contour, which was designed on the reference axis. One-fold and two-fold
differentiation of the derived equations allowed to define angular velocity and acceleration of the thread handler’s elements.

Findings and their discussion. The technological process of producing latex weaved threads of a wide range of linear
low-density is developed and researched. The spinning and twisting frame which is able to produce up to 5 tons of latex weaved
threads a month is developed and deployed into production. Analytical research of how the thread handler is working has been held
to make a reel with the thread of the required form and size, which is essential for using that kind of thread as the raw-material to
produce hosiery products and gloves for technical use. To measure the pressure on the main parts of the machine the kinematic
calculation is done for the position where the speed and acceleration have the highest value. The calculations are done using the
elements of the course «The theory of machines, mechanisms and robots».

Conclusion. The results of the research are used to calculate the size and the form of the reel of the required form and size while
making latex weaved threads. The obtained values of shifts, linear and angular rates demonstrate that they can be pursued by the
kinematics of the spinning and twisting machine and are not critical when defining the efforts which emerge when the equipment is
working.

Key words: thread, scheme, calculations, vector contour, velocity, acceleration.

B HacTosALLee BPEMA B TEKCTUbHOM MPOMbILINEHHOCTM UCMO/b3YETCA LWMPOKUI @CCOPTUMEHT HUTEN U
npaX. B KayecTBe Cbipbs NPUMEHAIOT Pa3INYHbIE BUAbI HATYPANbHbIX U XMMUYECKUX BONOKOH. Bbipa-
6aTbIBaAlOTCA M UCMONb3YIOTCA KaK OAMHOYHbIE HUTU, TaK U MHOTOKOMMOHEHTHble. OAHUM U3 BUA0B MHOTO-
KOMMOHEHTHbIX HUTEN ABAAIOTCA HUTWU, B KOTOPbIX MMEETCA CEPLEYHUK M3 BbICOKOPACTANKMMON TEKCTUb-
HOM NaTEKCHOM COCTaBAAIOLLEN.

JNlaTeKcHble onieTeHHbIE HUTU UCMOb3YIOTCA B TEKCTU/IbHON MPOMBILLIIEHHOCTN A1A NPOU3BOACTBA Yy-
JIOYHO-HOCOYHbIX U3AENNI, 34NN TEXHUYECKOTO HasHauYeHMA (CTpouTenbHble nepyatku, 6axuabl n ap.).
B Pecnybanke benapycb eaUMHCTBEHHbIM NpeanpUATUEM, NPOM3BOLALLUM A8 COBCTBEHHOIO NoTpebaeHms
NlaTeKcHble onsieTeHHble HUTK, Bblno OAO «KUM» (r. Butebck). OaHako oHo B 2015 rogy 6b110 AMKBUAMPO-
BaHO. Ha cerogHAWHNIN aeHb NaTeKCHble OneTeHHble HUTK B.Pecnybanke Benapycb He npom3BoaaTcs U
3aKyMalTca NoTpebasowmMmMmM  UX npeanpuatuammn 33 pybexom. OAHAKO JaHHble HUTU  [0poru
(260-600 py6. 3a 1 Kr). ITO CBA3AHO C TEM, YTO TEXHOJIOTUYECKUI MPOLECC UX NONYYEHUSA NPOXOANUT B He-
CKOJIbKO TEXHOJIOrMYECKUX nepexosos. Kpome Toro, paboTa ¢ YMCTbIM 1aTEKCOM (3 OH 3aKynaetcs B Manalii-
3uu, TaneaHe, duamnnuHax) Tpebyet cobat0AEHNA OYEHD BbICOKUX TEXHOOMMYECKUX CTAaHAAPTOB, KOTOpbIe
Ha nmeroLLemcs 060pyA0BaHUN BbIAEPHKATD O4EHD C/IOXKHO. B pe3ynbTaTe KayecTBO NOJyYaeMblX B KOHeY-
HOM UTOre U3Le/INin He cOOTBETCTBYET TpeboBaHMAM NOTPebUTENS.

Lenb nccnenoBaHUs — aHaIUTUYECKM ONUCaTb PaboTy mMexaHM3Ma HUTEpAcKNaguuKa ANnA NoayyveHus
606MHbI C NATEKCHBIMW OMIETEHHBbIMU HUTAMU TPeByeMoi GopMbl U Pa3mMepos.

Marepuan n metogbl. Matepraniom ABAAKOTCA NATEKCHbIE ONAETEHHble HUTU Pa3INYHON JIMHENHOM
NJIOTHOCTK, A TaKKe obopyaoBaHue 4na ux GopmmpoBaHus. B KauecTBe KOMMNOHEHTA CEpAEUYHUKA UCMNONb-
30BaJICA NIATEKCHbIA KOMMNOHEHT € pacTAXXUMocTblo He meHee 600%. [na obKpyumBatoLLel cocTaBastowen
NPUMEHSIIOTCA Pas/inyHble BUAbI NPAMXK: NMOAMIGMPHbIE, NANNMATUBHbIE, X/JoNYaTobymakHble U ap. AnAa
onpeaeneHns CKOpoCcTel U YCKOPEHWUII 3BEHbA MeXaHW3Ma Oblin NpeacTaB/ieHbl B BUAE 3aMKHYTOrO BEK-
TOPHOIO KOHTYpa, KOTOPbIN BblA CMPOEKTUPOBAH HAa OCK KoopaMHaT. OgHO- U ABYXKpaTHoe aAnddepeHum-
pOBaHME NOJIYYEHHbIX YPAaBHEHWI NO3BOJIUIO YCTaHOBUTb YI/I0Bble CKOPOCTU U YCKOPEHUS 3BEHbEB HUTE-
pacKknaguunKa.

TexHonormyeckas cxema 419 NOJyYEeHUA NAaTEKCHbIX OnieTeHHbIX HUTel [1], nsobparkeHHas Ha puc. 1,
COCTOUT M3 Cneaytowmx y310B: g5 Ae/IeHUA NIeHTbl IATEKCHbIX HUTEW Ha OAMHOYHbIE CTPEHIU, ANA No4aum
3N1EeMEHTApPHBIX CTPEHI B pabouyto 30HYy BepeTeH, ans GOpPMUPOBAHMUA MHOTOKOMMOHEHTHOM NaTeKCHOM
ONJIETEHHOM HUTU, ANA N3rOTOBAEHMA BOOUHbBI C HUTDLIO.

B KayecTBe MalIMHbI-NPOTOTUNA ANs Pa3paboTkM Gblia Mcnonb3oBaHa MawmnHa OPM-1. TexHonoruye-
CKas N KOHCTPYKTOPCKAA HOBW3HA 3aK/l04asiacb B U3MEHEHWUWN KOHCTPYKLMIN BepeTeH, TOPMO3HbIX U pac-
KNafblBaloLLEro YCTPOWCTB, y3ia gna GopmMUpoBaHUA 60OMHbI C HUTbIO, B YCTAaHOBKE MeXaHM3Ma Nogayn
JIaTEKCHOM NeHTbl B paboyyto 30HY BEpPETEH.

Y3en ana peneHua NeHTbl NAaTEKCHbIX HUTEM Ha O4MHOYHbIE CTPEHTM COCTOUT M3 NPYTKOB AAA NpeaBapu-
TE/NIbHOTO HaTAXKEHUA NeHTbl 1, NuTatowen napol 2, rpebeHKu-genmTens 3, oTTsAXKHOW napbl 4. Y3en gaa no-
[aun 3N1eMEeHTAapPHOM CTpPeHrM B pabouyto 30HY BKAKOYAET HaMNpaBAsIOWME TN1a3KM A1A NOABOAA KaXKAOW
CTPEHTU K MHWUW BepeTeH (Ha puc. 1 He NokasaHbl), HanpasaAWMIA Baa 5, nuTatowwyto napy 6. Ysen ans
boOpMMPOBAHUA NAaTEKCHOW OMJIETEHHON HUTU COCTOMT M3 COOCHO YCTAHOBJ/IEHHbIX MOJbIX BEpeTeH 7 U 8,
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NOALWMNHMKOBBIX Y3108 9, HanpasaatowWwmx rnaskos 10, KaTywek ¢ HUTAMKM onneTku 11 1 12. Y3en ana dop-
MUpPOBaHMA BOOMHbI C HUTBIO BKAIOYAET BbITAXKHYIO napy 13, Hanpasaatowmii npytok 14, packnagumk 15,
MOTanbHbI 6apabaH 16.

MawwnHa pabotaeT cneayowmm ob6pasom. JleHTa NaTeKCHbIX HUTEN (cocTouT u3 40 3nemMeHTapHbIX
cTpeHr) 17 nocTynaeT us Kopobku 18, pacnpamnserca 1 Noay4aeT npeaBapuTeibHOE HaTAXKEHWE NpPu ABK-
eHuu yepes npyTku 1. MNutatowan napa 2 nogaeT NeHTy K rpebeHke 3, rae oHa pasgensetca Ha 40 ane-
MEHTapHbIX HUTEW 19 M BbIBOAUTCA OTTAXKHOM Napoi 4, nocTynaeTt Npu NOMOLLM HANpPaBAAKOLLEro Bafa 5 u
nuTatowen napbl 6 K Nnosiomy BepeTteHy 7. NocnegHee 7 BpalwaeTca Ha NoAWNNHUKax 9. Ha nonbix BepeTe-
HaxX 7 1 8 yCTaHOBAEHbI KaTYWKK C HUTAMM onaeTkn 11 n 12. JlaTeKcHaa HUTb 19 npoxoguT Yyepes KaHan Be-
peTeHa 20 1 B 30He r/1aska 10 K Hell NpuKpyyYnBaeTcs HUTb onneTkn 21. CdopmmpoBaHHBbINA NPOAYKT MNPOXO-
ANT Yyepes KaHan 25 nonoro sBepeteHa 8 1 B 30He rnaska 10 K Hemy NPUKPYYMBAETCA-HUTbL ONNIETKN 22, rae u
Noy4yaeTcs NaTeKCHan onaeTeHHaa HUTb 23. 3Ta HUTb BbITAXKHOM Napoi 13 yepes NpyToK 14 1 packnagumk
15 noctynaet Ha 6apabaH 16, KoTopblit popmupyeTt 606UHY 24.

Puc. 1. MawuHa gaa noayyeHMa NaTeKCHbIX OMJIETEHHbIX HUTEN

Ha puc. 2 npeactaBneHa cxema MexaHW3Ma, packnagymka: 1 — 606MHa ¢ HUTbIO, 2 — MOTaNbHbIM Ban,
3 — rnasoKk packnagyvka (Touka C cxemsbl), 4 — rnasok HanpasasAwowen (Touka E cxembl). MexaHusm pac-
KNafuunKa npeacraBnneTt coboi KPUBOLLIMAHO-MNON3YHHbIA MeXaHU3M C NPUCOeaUHUTENbHOW rpynnol Accy-
pa BTOPOro Knacca nAtoro suaa. AsukeHune Touek C 1 E ¢ pasanyHoin amnamtynon obecneynsaet Tpebye-
MoOe nepemeLleHne HaMaTbiBaeMOo BbICOKOPACTAXKMMOM HUTU Ha KaTYLIKY U, KaK cneacrsme, GopmMmnpoBa-
HMe 606UHbI C HUTbIO TPebyemon popmbl.

Puc. 2. Cxema mexaHu3ma packnagumka
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Pe3ynbTaTbl U X 06Cy>KAaeHUe. Pa3paboTaH U U3ydeH TEXHONOIMYECKUA npouecc GOpMUPOBaAHMA Na-
TEKCHbIX OMJIETEHHbIX HUTEW LUIMPOKOrO AManasoHa JIMHEMHbIX NAoTHocTel. PadpaboTaHa M BHegpeHa B
NPOM3BOACTBO NPAAUABHO-KPYTUAbHAA MallMHA, NO3BOAOWAA NPOM3BOAUTL A0 5 TOHH SaTEKCHbIX one-
TEHHbIX HUTel B mecaw,. Ana popmupoBaHusa 606MHbI Tpebyemoit 3akazunkom Gopmbl M pasmepoB.npose-
AEHO aHaNUTUYeCcKoe nccnefoBaHmne paboTbl HUTepacKnagumnKa. Ana onpeaeneHns Harpy3oK Ha OCHOBHble
3N1eMEeHTbl MexaHM3Ma Obla BbINOJHEH KMHEMATUUYECKUIA pacyeT MNONOMKEHMUA, B KOTOPOM CKOPOCTU U YCKO-
peHuA 3BEHbEB MMEIOT MaKCMMasibHble 3Ha4YeHUA. PacyeTbl BbIMOAHEHbI C MCNO/Ib30BAHUEM 3/1IEMEHTOB
Kypca «TeopeTnyeckas MexaHuKa». KMHemaTMyecKas cxema NpMBOAA pacKkAafuvKa npeactaBsieHa Ha puc. 3.
CornacHo gaHHoM cxeme 6bl1 NPOBEAEH KMHEMATUYECKUIA PacUeT, T.6e. onpese/ieHbl NAapaMeTpbl ABUKEHUA
OCHOBHbIX 3BEHbEB MEXaHWU3Ma packaaakm [2].

. SRy |

Puc. 3. KUHemaTuuecKaa cxema

ﬂ,ﬂf-l onpeaeneHnAa Harpysok Ha OCHOBHbl€ 3/1eMeHTbl MeXaHMU3Ma BbINOJ/IHEH pacyeT ANA NOJI0XKEHUA,
B KOTOPOM CKOPOCTU N YCKOPEHNA NMEKT MaKCMMa/IbHOE 3Ha4YeHne.

I'Ipose,u,eM KMHEeMaTUYeCcKumn pacuer.

CHayvana paccmoTpMM NepBbii KOHTYP MeXaHW3Ma, COCTOALLMUIA U3 NOABUMMKHbBIX 3BeHbeB 1, 2, 3.

MCCﬂEﬂ,yEM KOHTYP OCHOBHOIo mexaHun3ma.

CocTaBMM BEKTOPHOE YpaBHEHMUE:

.+, +1 =a.
CnpoeKkTupyem aaHHoOe ypaBHeHMe Ha ocn X n Y:

{ ly -cosp, + 1, -cosp, =a, (1)
—l.+ 1, -sinp, + 1, - sing, = 0.
N3 1-ro ypaBHEHNA HAKAEM YION Q.
a=1;-cosp; 0.08—0.06"cos30° 1
COSQ, = L = 015 = 0.1869
@, = arccos0.1869 = 280.77°.
MNpoanddepeHumpyem cuctemy (1) no spemenu [3]:
{—ll -Ssingq - wq — I, - sing, - w, =0, @)
ly-cospy-wi + 1, cosp, - wy =V,

M3 1-ro ypaBHEHUA Hali4eM YI/I0BYHO CKOPOCTb W:
Iy - singpq - wq 0.06 - sin30°- 50

I, sing,  0.15-sin280.77°

Wy = = 10.179(paa/c).
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MNpoanddepeHumnpyem cuctemy (2) no BpemeHu:
I, - cos@y - w? -1, - cosg, - w3 + 1, - sing, - &5, =0,
{—ll - sing, - w? — I, * singy - w3 + 1, - cos@, - &, = a’cc,.
M3 1-ro ypaBHEHUA HALEM YT/IOBOE YCKOPEHWUE &;:
_ Lircospywf + 1 cosgyt wF
277 l, - sing, B
0.06 - cosepq * 50% + 0.15 - c0s280.77° - 10.1792

= = 2
- 0.15 - sin280.77° = 901.2486(pam/c*).

M3 2-ro ypaBHeHWA Halgem pensTMBHOE ycKopeHue a’ ccy:
a’ccy = ly - sing, - g, — Iy * singy - w? — I, - sing, - w3 =
= 0.15 - c0s280.77°- 901.2486 — 0.06 - sin30°- 502 — 0.15 - sin280.77°<10.179% =
= —34/469(m/c?).
Mepexoaum K UCCAefoBaHMIO NPUCOEANHUTENBHOW Tpynnbl AcCypa BTOPOro Kaacca natoro suaa. Pac-
CMOTPUM KOHTYp MBK.
0603HauuM: Iyg = I3; lgr = Lo; by = Ly, vae Lyg = 0.03(m).
Yron @, 6ynet paseH:
@4 = 180° —360° + ¢, + a + 180° = ¢, + a = 280.77° + 60° = 340.77°.
3anuwem BEKTOPHYIO CYMMY:
L+, =1,.
CnpoeKtnpyem gaHHoe ypaBHeHMe Ha ocn X n Y:

©)

{ll - coS@q + 1y - cosp, =1, - coSQy, (@)
Ly - singq + 1, - sing, =1, = singy.
M3 2-ro ypaBHEHWA NOBOPOTOM HaA YroJ ¢, Hanaem Sauny L,
L, - sin(p, — 0.03 - sin(30° — 280.77°
_Losin(en —¢a) 0L ( )L 0.0327(m).
sin(@, — @3) sin(340.77° — 280.77°)
M3 2-ro ypaBHEHWA NOBOPOTOM HA Yron ¢, Halgem anuuy [,
;- sin(pq — 0.03 - sin(30%— 340.77°
, = 1 (91— @4) = ( ) — 0.0262(m).
sin(Q, — @) sin(280.77° —340.77°)
MpoandodepeHumpyem cuctemy (4) no BpeMeHu:
=l - singy - wq =l " sing, * wy + Vgrg - cos@y — Vypry = Uy * Singy - wy,
TR, \ G T ©)
ly-cos@y - w; + 1y cos@y - wy + Viyry, - singy = 1y cos@y - wy.

13 2-ro ypaBHeHWA NOBOPOTOM Ha YFO/ ¢, HaliAeM MHeliHYI0 CKOPOoCTb Vi,
_lircos(pr — @3) " wy + 1 " wy — 1y cos(py — @2) " ws

Vv =
MM sin(@, — ¢3)
_ 0.03 - cos(30° —280:77°)-50 + 0.0262 - 10.179 — 0.0327 - cos(340.77° — 280.77°) - 10.179 _

sin(340.77° — 280.77°)

= —0.4546(m/c),
roe w, = w, = 10.179(pax/c), TaK KaK 3BeHbA 2 U 4 coeANHEHbI MOCTYNATE/bHO.
M3 1-ro ypaBHeHWA MOBOPOTOM Ha Yronl ¢, Haiaem nunHelHyto ckopoctb Vi -
Virm by - sin(@1 — @4) w1 + 1 - sin(@y — @) " w,

cos(@s — @2)
_ —0.4546 + 0.03 - sin(30° — 340.77°) - 50 + 0.0262 - sin(280.77° — 340.77°) - 10.179 B

- cos(340.77° — 280.77°)

Vg =

=0.9008(Mm/c).
MpoanddepeHumpyem cuctemy (5) No BpemeHu:
—ly - cos@q - W% — 1y cos@y - w5 — 1y - singy - &5 — 2Vyr i = SINQy * Wy + A’ iy - COSQP, =
= a"yy  COSQy — 2V SINQy - Wy — Ly - COSPy - W3 — Ly * SiNQy - &4, ()
—1; - singy - wi — ly * sing, * w35 + 1y - cos@y - €5 — 2Vyry - COSQP, * Wy + A’ iy * SiNQ, =
=a" \yry  SiNQy + 2V - €OSQy - Wy F Ly - COSQ, - €4 — 1y - SINQy, - Wy,
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N3 2-ro ypaBHEHMA NOBOPOTOM Ha YroA ¢, HalileM penaTuBHoe yckopeHue a’ yu -

Ly rep + 2V wp — Ly v sin(py — @2) - wf — 2Vt cos(@4 — @2) - wy 4

- sin(py — ¢2)

n —ly " cos(py — @3) " &4 + 1y * Sin(@y — @) - W3 _
sin(@y — @2)

_ 0.0262-901.2486 + 2 - 0.9008 - 10.179 — 0.03 - sin(30° — 280.77°) - 502 4

sin(340.77° — 280.77°)
N —2-(—0.4546) - c0os(340.77° — 280.77°) - 10.179 — 0.0327 - cos(340.77° — 280.77°) 901.2486 4

sin(340.77° — 280.77°)
0.0327 - sin(340.77° — 280.77°) - 10.1792
+ = — 41.614(M/c?).

sin(340.77° — 280.77°)
M3 2-ro ypaBHEHMA NOBOPOTOM Ha YroAa ¢, Halaem pensatusHoe yckoperue a’ i

s
am'm

A or = 2Vt wa + 1y - sin(@q — @) - wf + 1 sin(@, — @4) - w3 +
KK sin(p, — @4)
N =1y - cos(@y — @4) * &€ — 2V - coS(P2 — 4) * W3 _
sin(@, — @4)

_ 2-(—0.4546)-10.179 4 0.0327 - 901.2486 + 0.03 - sin(30° — 340.77°) - 502 N

sin(280.77° — 340.77°)
4 0.0262 - sin(280.77° — 340.77°) - 10.179% — 0.0262 - c0s(280.77° — 340.77°) - 901.2486>

sin(280.77° — 340.77°)
2-0.9008 - cos(280.77° — 340.77°) - 10.179 ,
- = —61.994(m/c?),

sin(280.77° — 340.77°)

rae g, = &, = 901.2486(pan/c?).

3akntoueHue. Mo pesynbTaTam BbllenpuUBeAEHHbIX UCCNEA0BAHNA C MPUMEHEHUEM 3/1IEMEHTOB Kypca
«TeopeTnyeckas mexaHuKa» (pasgen «KnHemaTtuka») 6bliv onpegeneHbl yCUnua, AencTeylowme Ha uc-
NONHUTE/NbHBIMA OpraH HUTepacknaguuka. JaHHble pe3y/bTaTbl MCMNOMb3YIOTCA ANA pacyeTa pasmepoB U
dopmbl 606MHbI TPEbyeMbIX pazmepoB U GOPMbI NPU U3FOTOBAEHUU NAaTEKCHbIX ONJIETEHHbIX HUTEN. Mony-
YeHHble aHa/NUTUYECKME 3HAYEHUA NepemMeLLeHUs; TMHENHbIX U YrIOBbIX CKOPOCTEN 3BEHbEB MeXaHM3Ma
HUTepacKNaAuYMKa NOKa3bIBalOT, YTO OHU MOTYT 6biTb pPeann3oBaHbl KNHEMATUKON NPAANAbHO-KPYTUAbHOM
MalLLMHbI U He ABNAIOTCA KPUTUUYHBIMW NPU ONpeaeneHnm YCUAnin, BO3HUKaOLWMX BO Bpems ee paboTbl.
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