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Розрахунок та конструкція дисків, що обертаються

Цель работы: спроектировать конструкцию вращающегося диска согласно выбранному варианту ориентируемых изделий.

Ориентирование изделий на плоском вращающемся диске.
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Перемещение изделий в радиальных направляющих желобках конусного непрерывно вращающегося диска.
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Ход работы:
1. Принять в качестве изделия для ориентации изделие из практического занятия № 2.
2. Для выбранного изделия спроектировать диск и разработать его 3-D модель с использованием Solid Works-
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i€ M — UHCJO DPABHOBEPOSITHBIX TIOJIOKEHHH KYCKOB Caxapa mpH
JIBHKEHHH 1O nepH(epuH JMCKa, H3 KOTOPHIX OTCeKaiomee
yCTpOHCTBO OTOMpaeT ORHO, oT6pachiBasi caxap, WAy
B ApYrHX m — | MOJOKEHUsAX (151 KYCKOB Caxapa npsiMo-
yrosibHO# opMBl m = 2);

| — nuMHa KycKa caxapa;
Al — BenyuMHA PacCTOSIHHS MEXKIY KYCKaMH caxapa, ABHIKYIH-

MHCs 1o nepudepun ucKa.
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VceneyeM nepemelienne H3eNnii Ba KOHYCHOM HeNpepLBHO Bpa-
\AIOMEMCS IHCKE, CHAGXEHHOM PaiuajbHBIMI HAMNpaBISIOUHMI JKe-
06GKaMH, NepeXoAsIMU Ha nepudepny HCKa B THesNa Jutst usnenut,
OT MeCTa NO@4H 0 MONajanHs B rHe3jia. KOHyCHEIH HCK yCTanapii-
BaeTcsi Ha BEpPTHKAJIbHOM Bally.

Visjenus NONajaior B panHafbHbe Hanpasisiomue KENOOKH HIU
HeTOCPENCTBERHO U3 NOJAOLIErO X BUGPOIOTKA, WK NIOCIIE OpHEHITH-
PYIOIIMX IUETOK, KOTOpble NeEpeMellaiorT He nonapiiie B 2KEJOOKH
u3jeansi ¢ mepuepHH JHCKa K BeplIMHE KOHyca.

Jlonyckaem, 4TO B HayaJlbHbiil MOMEHT H3JIEIle NoNajaeT b pajuat:
Hbi6 HANDaBJISIOLLle JKeJIOOKH IHCKa ¢ HEGOJIBLIOH CKOPOCTLIO. Viz-3a
KOHYCHOCTH H BPAlleHHs JUCKa H3Jeue HauHer nepememarkesi 1o
NOBEPXHOCTH JHCKAa M BJONb CTEHKH HanpaBJsioLIero KeNo0Ka.
MoOKHO CYMTaTh, YTO U3jeaue OyfeT NepeMemarhcs B MepeHocHoM
JBHKEHHH BMECTE C BpAIAIOMHMCS JHCKOM H B OTHOCHTE/BHOM JBH-
JKEHWM B HaNpaBJIeHHH CTEHKH MKeJOoOKa.

Tlo cxeme cua (puc.1 ~ (cumTasi Maccy H3JeJHs COCpenoTOueHHOM
B €ro LEHTPe TSKECTH) Ha uajenne OyayT JeficTBOBaTh:

a) cuna, nepeMellaas H3sienne no obpasyiouieli KoHyca, Bhl-
3panHas JeliCTBHEM LEHTPOOEXKHOH CHIbI:

P, =mro*cosa, (12

Iie m — Macca H3JENHs;
r — paccTOsiHHe LEHTpa TSIKECTH;
@ — YIJI0Basi CKOPOCTh BpAIIEHHs IMCKa (u3nenus);
o — VroJ HaKJOHa obpasyiolleil KOHyCa JHCKa;
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Puc.1  Cxema neficteus cunt na HsenHe, Nepementaionteecs
B palHalbHLIX HanpaBJsIOMKUX KeNOGKaX KOHYCHOTO JMcKa
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6) cuna nepememalomas Hsjiene no obpasyromeil KoHyca, BB~
3panHasi JEHCTBHEM CHJIbI TSKECTH H3JENHsL

P, = mgsina, (13) .

e g — yCKOpeHHe CHIIbl TSKECTH;
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B) CHJla TPEHHsI H3JeNHsi NO TOBEPXHOCTH JHCKa:
Fy = fm (g cos & — re? sin a), (14)

rie  f — KOS(dHIHEHT TPEHHs W3NeNMs MO MJIOCKOCTH NHCKA U O
CTEHKY Keso6Ka;
1) nosopotHas Kopuosucosa cuua:

Py = 2mor, (1s)
IZie F — CKOPOCTH OTHOCHTENBHOTO ABMKeHNsi

) CHJIa TPeHHS! O CTeHKy »esoOKa (OT jeiicTBHs noBopoTHoii Ko-
PHOJIHCOBOH  CHUTBL):

F, = 2fmor. (1e)

Hanpasiienne cuit Tpenusi npoTHBOMONOXHO HANPaBJEHWI0 OTHO-
CHTEJIbHOTO NepeMelleHUsl H3JIeNIHs 110 NOBEPXHOCTH JHCKA H CTEHKe
KeJoOKa.
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nllil TOTO YTOGB H3JlesiHe Hayallo nepeMeuaTbCsi B PaaHaIbLHBIX
HANIPABJISIOUMNX KeJIOOKaX OT UeHTpa K nepuepuu, HeoGXOnHMO

cOGJIIOCTH cleNyiomlee ycaioBUe (npeeGperasi HEGOJbIIOH CKOPOCThIO
H3Jlelsl B HayaJbHbIH MOMeHT):

P+ Py=F,+Fy. (17)

Toncraeus snavenus cun Py, Py, Fy u F, u3 ypassennii  (12,13,14,
, Tonyyaem 16)

ro*cosa + gsina = f(gcosa —ro?sina + 21.0;). (18)
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HanumeM ypaBHeHHe JABHIKEHHSI H3/IETHST 1O K elobKy B Clief yio-
uleM BHJE!

mr = mro?cos o + mg sina — fmg cos & + (19)

+ fmro®sina — 2fmar,
OTKYAa
7 4 2for — 0 (fsina +cosa) r = g (sina — fcosa). (o)
Cyurasi ® U f NOCTOSIHHBIMH ~ BeJIHYHHAMH, HMEEM JuHeliHoe He-
OnHOpOAHOE K(XepEHIHaIbHOE YPaBHEHHE BTOPOrO NOPAAKA.

XapaKkTepHCTHYECKOE YpaBHEHHE STOro n(pepeHiHabHOoro ypas-
HeHHsl GYJIeT HMeTb C/eLyiouui BHL:

k2 4 2fwk — o (fsina + cos @)
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Haxomum KOPHH XapaKTepHCTHUECKOrO ypaBHEHHS:
by = o (VT +sine) +cosa—f); 1)
ky= o (—=VT({+sine) Fcosa—f)-

O6uee peierne ypaphennsi (20)  uveer caepyomuit BHI

= Cyetit + Cyehst — %, (220

rae C, u C,— TpOH3BOJIbHEIE NOCTOSIHHEIE, KOTOHIE onpejiessieM
13 HAyaJbHBIX YCJIOBMEl ABHMKEHHH.
Tpu ¢t =0, r=ry, r=0, I ro— pauuyc pucka B Hayajle Ke-
J106Ka.
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Torna

__ [&(sinoa—fcosa) k. .
6= [ Bfamatoma '0] o]

sz_[g(sin o —fcosa) +,d] k,k_kl .

W2 (f sin @+ cos @)
TMojcrasasia suauenns C, # Cy B Bupaenne (22 ), mocue mpe-
o6pasoBanyil mosyuaem
e ) — t_
e [ g(sin @ —fcosa) +,3] B =) (D oy

@2 (F sin @+ cos @) Fa— Ry

CKOpOCTb ABHIKEHHS N0 HanpabJsiomeMy KeJIOOKY

_ [&lsinoa—fcosa) Baks byt ghs
P R e G
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Vekopenue B 5TOM JBHXKEHUH
[M_\L,ﬂ] Li kz - (kyehtt — yeh). (25)

©F (F sin & + cos @)

-

Peuasi ypapHenue ( 23 ) OTHOCHTENILHO ¢, MOXKHO HAliTH BpeMst nepe-
MEIIEHHS H3JieIHsi MO HanpaBJIsiomEMy KeJo6Ky.
OGoznauum
Ae (r—ro)(ta—k) 28
g (sin oz—lcosoz))+ ro

o (fsin & + cosa

Torna u3 ypaesenus { 23\ moayyaem
A (kg — ky) = ket — Ryetet, (27)
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PacknaneiBasi 1! u ek=! B psil H OrPaHHYHBASICH NEPBHIMH TPEMS
uJleHaMH psia, NoJTyyaeM rnocie NOJCTAHOBKH 3HaueHU il STHX BeJHYHH
B ypaBHeHHe { 37 ) ¥ npeoGpasoBanuil

A= btk 28)

TloxcraBus B dopmyaty ( 28 ) 3HaueHusi ky, k, u A us dopmya ( 21)
u ( 26), Mostyuaem mocJsie npeoGpasoBanuil

. 2(r—ro)
= Vg(sm o — fcos @) -F row® (f sin @ | cose) (29)
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PaccMaTpuBasi uSfiene Kak MaTepHAILHYIO TOUKY, yCJI0BHE BO3-
MOMHOCTH Haualla IBHXXEHHS H3Je/nsi BecoM G, TOCTYNHBLIEro Ha
JHCK Ha PACCTOSIHWM Io OT OCH BpAUIEHHH IHCKA, MOKHO HanucaTh
B CJejyiomeM BHIe:

i=/6 .
e J = mroo® — LeHTpobexXHas CHia;
m= % — macca M3JeNHs;

g — YCKOpeHHe CHJIbl TSKECTH;
® — YIJIOBasi CKOPOCTb JIHCKa;
| — KOS(HUHMEeHT TPEHHs H3NeJHS 10 JUHCKY -
TozcTapasisi B popMya1y (1) 3HAUEHHA J u G, nonyuaem

0= l ,fo ’ 2

OTKY/la MHHUMAJIbHOE YHCIO 060pOTOB JMCKA. B MHHYTY, HeoOGX0NUMOe
JJIsI HayaJa JIBHIKEHHs uspenni,

30
o =3 VgrL.,- ©]

PexoMeHlyeMOe UHC/IO OGOpOTOB JHCKA
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Tak Kak TpaeKTOpHeil IBUKEHHs MaTepPUANbHON YACTHIB HA Bpa-
WAIOLEMCS INCKE  SIBJISIeTCS] JIOrapu(MuuecKasi CrHpasb , TO
YPaBHeHHe ITOH TPAEKTOPHH MOXKHO NPENCTABHTL B TAKOM BHJE:

r=reecles, ()

rlie r — NoJsipHLIA pajguyc;
¢ — TOJIAIPHBIA yroJ;
0 — nocrosiEm yros, cocTaBisieMbl KacaTebHOM K Jorapud-
MHYECKOH CNHpalH C NOJAPHBIM PajMyCOM TOUKH KaCaHHSI.
Jlnst KycKOBOro caxapa 9KCNEpHMEHTAIbHO ONpEeNeHo, 9To

ctg O = 776,3n—224 | 0,14.

AGcomoTHYI0 CKOPOCTb U, IBHMEHHS MATePHATLHON uACTHIbI
MOXHO NPeJICTaBHTL KaK TEOMETPHYECKYIO CYMMY CKOPOCTH U; mepe-
HOCHOTO JBHXXEHHS!, KOTOPHIM SIBJSIETCS Bpal€HHe JUCKA, H OTHOCH-
TEJILHOH CKOPOCTH U, MepeMeIlenHsi YaCTHIIH N0 JHCKY.

Tepenochas ckopocTh

Ve = ro. (6)
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OTHOCHTeNbHAS CKOPOCTD (NPH TPAEKTOPHH NIepeMeleH st 10 JIora-
pumMHYecKoil cnupam)

2,
v, = o' ——%—(r——r‘,). @)

AGcomornasi ckopocTs

v =+ —200,sme. @

Tlocsie ypapa o HenoxBuxHbii 6OPT u3zeHE (KYCOK caxapa) nBu-
JKeTCsi 110 I'IEquJEpHH JIHCKa CO CKOPOCTBIO

e R — pammyc nucka;

f1 — Kos(punuenT Tperus caxapa mno JMCKY ;

f» — xosdduunent Tpenns Caxapa MO HENoIBHKHOMY GOpTy;

B — mmpuna xycka caxapa;

@ — yroi, 06pa3oBaHHHIl PajHyCaMH, NPOXONSILHMH Uepes LEeHTp
TSIKECTH KyCKa CaXapa M yepe3 TOUKY KacaHusi KYCKOM ca-
xapa Gopra.

TIpOH3BOMTENLHOCTE  OPHEHTHDYIOI-TIHTAIOWETO  yCTpOFCTBA
C [MIa/IKHM BPAAIOWIHMCST THCKOM MOXKET GHITh OlpejiesieHa 1o ClefyIo-
weidt opmyJe:

e=p%0, (10
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rne ! — nnuHa Kycka caxapa;
B — KosxpuumenT ucnosb3oBanus.




