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BBenenue

[{enpro 1aHHOM KYypCOBOW pabOTHI SIBJISETCS HCCIENOBAaHUE U MPOESKTUPOBA-
HUE PHIYAKHOTO MEXaHU3MA.

[TpoekT comep XUT 3aa4u MO MCCIIECAOBAHUIO, TPOCKTUPOBAHUIO U CUHTE3Y
MPOCTHIX B CTPYKTYPHOM OTHOIIICHUHA MEXaHU3MOB TaKUX KaK IIAPHUPHO - PhIYaiK-
HBIX, KyJQUKOBBIX, 3yOUaThIX.

KypcoBoe mnpoekTupoBaHne CHOCOOCTBYET 3aKpEIUICHUIO, YTIyOJICHHUIO U
0000IIIEHHUI0O TEOPETUUECKUX JAHHBIX, a TaKXKE MO0 MCCIEAOBAHUIO ITUX 3HAHUHU K
KOMIUIEKCHOMY PEUICHUI0 KOHKPETHON MH)KEHEPHOU 3aJladyMl 10 MCCIICTOBAHHUIO U
pacuéTy MeXaHW3MOB U MallliH, KpPOME TOTO, Pa3BUBAET HABBIKM HAYYHO-UCCIIE0-
BaTEIbCKOU PabOTHI.

B cocTaB nmpoeKTHBIX 3ajaHUi BXOAT, KpOME IIAPHUPHO - PHIYAKHOTO MEXa-
HU3Ma, KyJIauKOBBIN 1 3y0UaThiil, TpeIHa3HAUCHHBIN JIJIs Iepelauu ABUKCHUS K UC-
MOJIHUTEILHOMY OpTaHy.

[lenp KypcOBOTO MPOEKTUPOBAHUS PAa3BUBATH HABBIKH HCIIOJIB30BAHUS 00-
IIMX METOJOB MPOCKTUPOBAHKS U UCCIEOBAHUS MEXAHU3MOB /I CO3J]aHUSI KOH-
KPETHBIX MAIlMH U IpHUOOPOB pa3HOOOPA3HOTO HA3HAYEHMUSI.

KypcoBoe npoekTHpoBaHUE CTABUT 33aUH:

1. [IpoekTupoBaHue 3yOYaTOro MexaHuW3mMa M pPAcu€T ONTUMAIBHOMU
re€OMETPUN 3y0UaToro 3arerieHus;

2.  AHanu3s CTpyKTYypHOM CXEMbI MEXaHU3Ma U OT/ICITbHO KHHEMATHYEeCKUX
nap;

3. AHagu3 CTPYKTYpHOH ¥ KHHEMAaTHYECKOM CXEMbl PBIYAXHOTO
MeXaHHu3Ma rpauueckumM CrocoooM;

4.  CuioBol aHaIM3 MEXaHU3Ma C y4eTOM F€OMETPHH MAacC 3BEHBEB MPHU
JBIDKEHUHU UX C YCKOPEHUEM;

5.  IIpoexkTupoBaHHE KyJIadyKOBOTO MEXaHW3Ma M MOCTPOCHHE pPaboyero

npoduiis KyJjlauka
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[{enecooOpa3HOCTh MPUHATHS KOHKPETHBIX PEUICHUMN MpU MPOEKTUPOBAHUU

MEXaHN3MOB 00OCHOBBIBAIOTCS (1)YHKHHOH3J'IBHBIM HAa3Ha4YCHUECM I[aHHOﬁ MalllHHEI.
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1 TeoMeTpuYecKHil CHHTE€3 ¥ TNPOEKTHPOBAHUE MPSAMO3YyOOro

IBOJIBBCHTHOI'0 3allCIIJICHUA

[lenb: miag 3agaHHBIX TapaMeTPOB MMJIMHAPUYECKOW 3yO0daTor mepemadu
MPOBECTU FT€OMETPUUECKUIN PACUET U BBITTOJTHUTD YEPTEK IBOJIbBEHTHOMN HIWJIUHIPHU-

YeCcKoM 3yOuaToi rnepeayu BHEIIHETO 3alleTICHUSI.
1.1 UcxonaHble JaHHBIE.

z, = 14, zg = 25 — yncna 3y0beB KoJIEC;

m = 3 MM — MOJyJIb 3yOuaToi nepenayu;

f* =1 —ko3ddunreHT BHICOTHI TOJIOBKH 3yOHI;
*

c¢® = 0,25 — xorhHUIMEeHT pagrabHOTO 3a30Pa;

a = 20° — yron npodusis UCXOTHOTO KOHTYpaA.
1.2 Ompexaenenne reOMETPUIECKUX Pa3MepOB KOJIEC.

1. OHpCIIGJII/IM paanyc IIGHHTGHBHOﬁ OKPYKHOCTH IMICCTCPHU U KOJICCA!:

2. KoaddummeHTsl x, U X5 CMEIICHHUS KICXOAHOTO KOHTYpa ONpPEAeIIUM
3aBUCUMOCTH OT Yuclia 3yObeB Z, 1 Zg (1o ¢popmyrnam [SO — Tadbmuma 1.1):
Mpuz, =14 <30u 30 <z, +z5 = 39 < 60:
x, =0,03(30—-2,) =0,03-(30—-14) =0,48;
x5 = 0,03(30 —z5) = 0,03+ (30 —25) =0,15.

Tabmuma 1.1
Koaddumnment cmemnienus
Yucno 3y0peB Koméc
X1 x2
Zq < 30, Zq + Zy 2 60 xl = 0,03(30 - Zl) xz = _xl
71 <30,30< 2, +2, <60 x; = 0,03(30 — z;) x, = 0,03(30 — z,)
Zq + Zy <30 X1 = O,9Z2/(Z1 + Zz) Xy = 0,9 — X1
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3. CwmelieHne UCXOIHOTO KOHTYpA:
y mecrepau —X,m = 0,48 - 3 = 1,44 mum;
y kojeca —xgsm = 0,15-3 = 0,45 mm.
4. OmnpenenuM painyCbl OCHOBHBIX OKPY>KHOCTEH:
Tpa = 14 - cos(a) = 21 - cos(20°) = 19,73 mM;
Tps = 15 - cos(a) = 37,5 cos(20°) = 35,24 mMMm.

5. OmpexnenuM yroi 3aueryieHUs 3y04aTol nepeayu:

2:(x4+x5)tan(a)

inv(a,,) = + inv(a) =

Z4+Z5

_2:(0,48+0,15)-tan(20°)
o 14+25

+ inv(20°) = 0,0267.

Hcnonb3ys TabIUIbl HHBAIIOT, HAXOAUM YTOJI 3alleTUieHus: @,, = 24,09°.

6. OHpCIIGJII/IM PadnyChbl Ha4aJIbHBIX OKpY)KHOCTGﬁ HICCTCPHU M KOJIeca.

cos(a) cos(20°)

Twae =14 ° cos(ay) =21- m = 21,62 MM,
_ .. . cos(@) _ __cos(20°)
Tyws = 15 cost@) 37, 0524097 38,60 MM.

1. OHpCI[eJ'H/IM JACIIATECIIBHOC MEKOCCBOC PACCTOSHHUC.

Z4+Z 14425
a=m-%=3- = 58,5 MM.
8. OmnpenennM MeX0CEBOE PACCTOSIHHE:
Z4+Z cos(a 14425 cos(20°
a, =m- 2%, 5@ _ 3, L L0520)_ _ 60,22 mm.
2 cos(ay,) 2 cos(24,09°)

9. OmnpenenuM kK03 PHUITUESHT BOCIPUHUMAEMOTO CMEIIICHHUS .

ay—a _ 60,22-58,5
m

y = = 0,57 MmM.

10. Ompenennm K0dhHUITMEHT CyMMBI CMEIICHHUS:
Yx =x4+x5 =048+ 0,15 = 0,63 mMm.
11. Omnpenennm K03 GHUIUESHT yPaBHUTEIBHOTO CMEIIICHNS
Ay=>Yx—-y=0,63-0,57=0,06 MMm.
12. BeicoTa aeauTeabHON HOXKKY 3y0a (BhICOTA TOJIOBKH):
hga=m-(ff +x,—Ay) =3-(1+0,48—0,06) = 4,27 mMm;
hegs =m-(f;y +x5—Ay)=3-(1+0,15-0,06) = 3,28 MmMm.
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13. BricoTta genuTenbHON HOKKH 3y0a (BBICOTa HOXKKH):

hey =m: (fy +c*—x4,)=3-(1+40,25-0,48) = 2,31 mMm;
hes =m- (f +c¢* —x5) = 3+ (1 + 0,25 — 0,15) = 3,30 Mm.

14. Omnpenenum paanychl BEpUINH 3yObeB IIECTEPHU U KOJeca:
Taa =Ty + hyy =21+ 4,27 = 25,27 mm;
Tas =15 + hys = 37,5 + 3,28 = 40,78 mm.
15. Oxpy>KHOI NeNUTEeNbHBIN 1Iar:

p=mn-m=23,14-3 =942 mm.

16. Tonmuua 3y0a 1o JeIUTEeNIbHON OKPY>KHOCTSIM IIECTEPHU U KOJjeca:

3,14

s4=m-(§+2-x4-tan(a))=3 (—+2 0,48 - tan(20° ))—576MM

3,14

—m-(§+2-x5-tan(a))=3 (—+2 0,15 - tan(20° ))—504MM.

17. VYrasl npoduiis B TOYKE HA OKPY>KHOCTH BEPILHH:

r 9,73
Agg = arccos( b4) = arccos( ) = 38,65°;
Taa 5 27

35,24
Ags = arccos( bS) = arccos (m) = 30,21°.

Tas

18. OxpyxHas ToMIIMHA 3y0a Ha OKPYKHOCTH BEPILUH:

Sqa =2 Tgy" [ZS—; + inv(a) — inv(oca4)] =
5,76
= 225727 [— + inv(20°) — mv(38,65°)] = 1,36 MM:

Sgs =2 Tgs * [;—i + inv(a) — inv(oca5)] =

= 240,78 [ 0% 1 inv(20°) — inv(30, 21°)] = 2,21 Mm.
19. KoaddunueHTs! TOMMIUHBI 3yObeB MO0 OKPY>KHOCTH BEPILIHH:
. as _ 136
Saa = 2= 2= = 0,45;

* _saS _ 2,21 _
Sas _?_T_ 0,74

20. OmnpenenuM paanychl OKpY>KHOCTEW BIAJIUH:
Tey =14 — hpy = 21 — 2,31 = 18,69 mMm;
TfS =715 — hf5 = 37,5 - 3,30 = 34,20 MM.
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21. Boruncnsem ko3pGUIUEHT NePEKPBITUS:

_ zy[tan(ag, )-tan(ay)]+zy [tan(ag,)-tan(ay)]

a 2T

__ 14-[tan(38,65°)—tan(24,09°)]+25-[tan(30,21°)—tan(24,09°)

l_ 1323
2-3,14

1.3 IlocTtpoeHue 3alerieHus .

J1J1st MOCTpOEHUSI BOJIBLBEHTHOT'O 3alleTNIEHUs BHIOUpaeM MacIITaOHbIN KO-
3 PUIMEHT IJIUH U TIepEeBEIEM BCE TE€OMETPUUECKHUE MapaMeTPhl 3yOUaThIX KOJIEC
B TOT Kod(ppunment: M10:1.

[TepeBoiuM Bce 3HAUECHUS Yepe3 MACIITAOHBIA KOA(PGUIIMEHT AJIUH U; U pe-
3yJbTaThl 3aHOCUM B TaOuILy 1.1.

Tabnunua 1.1 — Pa3mepsl 3aniersieHus: B Maciitabe, MM

[Mapamerp 3anenseHus 7 Twa Tha T4 Taa Sy Saa

Benmuunna mapamerpa, M 2100 | 21,62 | 19,73 | 18,69 | 25,27 5,76 1,36

Bennuuna nmapamerpa B
Macitade, MM

210,0 | 216,2 | 197,3 | 186,9 | 252,7 | 57,6 13,6

[Tponomkenue Tadnuupl 3.1
[Tapamerp  3anemne-

- a,, Ts Tws Tbs Trs Tas S5 Sas
ﬁem‘mﬁa HapamMerpa, | 60 22 | 37,50 | 38,60 | 3524 | 3420 | 40,78 | 504 | 221

Bennunna mapametpa

602,2 | 375,0 | 386,0 | 352,4 | 342,0 | 407,8 | 50,4 22,1
B MaciTade, MM

[Io BBIYKCICHHBIM TIApaMeTpaM MPOEKTUPYEMYIO 3yOuaTylo mepenaqdy

CTPOUM CJICIYIOIINM 00pa3oM:

1. OrtkiagpiBaeM MEXOCEBOE PACCTOSIHUE A, W TPOBOJUM OKPY>KHOCTH:
HAYAJIBHBIE Ty, 4, 1yys5 5 ACTTUTEIBHBIC Ty, Ts U OCHOBHBIE 14, 1355 OKPY>KHOCTH BEPILIUH
Ta4r Tqs Y BIAJMH Try, Trs. HadaabHbIC OKPYKHOCTH JOJDKHBI KACaThCs B MOJIFOCE
3aneruieHus. Paccrosane Mexay JeUTENbHBIMUA OKPY>KHOCTSMHU IO OCEBOW JINHUU
PaBHO BOCIPUHUMAEMOMY CMEIIEHUIO ym. PaccTosinre MeX 1y OKpYKHOCTIMU BEP-
IIMH OJIHOTO KOJIECA U BIIAJUH JIPYTrOro, U3MEPEHHOE MO OCEBOW JIMHUHU, TOJDKHO

OBITh PaBHO paJHalIbHOMY 3a30py € m.
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2. Yepes mottoc 3alerieHus] KacaTeIbHO K OCHOBHBIM OKPY>KHOCTSIM KOJIeC
IPOBOAMM JIMHUIO 3anierieHus. Touku kacanus N, u N5 Ha3pIBaroTCs Ipe1eIbHBIMU
TOYKaMU JIMHUM 3alerieHnd. JInaus 3anemieHus o0pasyeTr ¢ MeprIeHIuKyIsIpOM,
BOCCTAHOBJIEHHBIM K OCEBOI JIMHUM B IOJIFOCE, YroJl 3aleruieHus. byksamu a u b
OTMEUYEHA aKTUBHAs JIMHUS 3aLETUICHUS.

3. Ipodunu 3yOneB miecTepHU MEPEHOCATCS HA YEPTEK IPOSKTUPYEMOH Tie-
penayu co cXeMbl CTAHOYHOTO 3alLIEIIIICHHsI ¢ TIOMOIIBIO 11a0JI0HA; SBOJIBBEHTHYIO
qgacTh npoduiis 3yda Kojeca CTpOUM OOBIUHBIM 00pa3oM, Kak TPACKTOPHUIO TOUKU
IpsIMOM NPU MEPEKaTHIBAHNUN €€ 10 OCHOBHOM OKPY’KHOCTHU KoJieca 6€3 CKOJIbKEHUS
U MEPEHOCUM B TOYKY KOHTakTa 3yObeB P Ha nuHMIO 3auervieHus. llepexoanyro
4acTh Mpo@uiist 3yda CTpOUM MPUOIHKEHHO. Y OCHOBaHUS 3y0a Jenaem 3aKpyriie-
Hue. OT MOCTpoeHHOTo Nnpoduiis 3y0a OTKIaAbIBaEM TONIIUHY 3y0a MO JEIUTENb-

HOU OKPYXKHOCTH U ITPOBOJUM aHAJIOTUYHBIA MPOPHUIIb IPYroil CTOPOHBI 3y0a.

Jlucm
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2 KunHemaTuyecKkuii U CHJIOBOM aHAJIM3 PHIYAKHOTO MeXaHU3MA

2.1  CrpyKTypHbIil aHATTU3

2.1.1 Cxema MexaHu3Ma

3amaHHas cxeMa MeXaHu3Ma MpeIcTaBieHa Ha pucyHke 2.1.

Pucynok 2.1 — Cxema mexaHuzma

2.1.2 Knaccudukaims KWHEMaTUYECKUX Tap MEXaHu3Ma

©
5
(o]
S B Tabnune 2.1 npeacrasiena kinaccudukaiys KHHEMaTUYECKUX Tap 3aaH-
S
o]
~ HOI'0 ME€XaHu3Ma.
> Tabmmma 2.1 — Knaccudukarus KHHEMaTHISCKHUX T1ap
: Howmep 3BenbeB, 00- ITonBux- Bricmas
2 Nor/m |+ OMEP 3BCHBE » 00 O0o3HaueHue Hassanue ot ¢
3 pa3yoIMX napy HOCTh /HU3IIAs
s
§ 1 0-1 A BpamarensHas 1 H
- 2 1-2 B Bpamarensnas 1 H
O
>
'§ 3 2-3 C BpamrarensHast 1 H
%5 4 0-3 D BpamrarensHast 1 H
5 2-4 E Bpamarensnas 1 H
©
S 6 4-5 F BpamarensHas 1 H
e}
2 7 0-5 F [ToctynaTtensHas 1 H
&
=
(o]
o
=
2 flucm
g
s Jlu | Uzm. Ne dokym. Modn. | dam 10
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HCCHCHyeMBIﬁ MCXAaHHM3M COCTOMUT TOJBKO M3 OAHOIIOABMUKHBIX KHHEMATHYC-
CKHX IIap, IO3TOMY pPq = 7 — 4UCIIOo OIHOIIOABHIKHBIX KHHCMATUYCCKUX I1ap B MC-

XaHU3Me, p = 7 — O0IIee YNCII0 KHHEMAaTHISCKUX T1ap B MEXaHU3ME.
2.1.3 Knaccudukaius 3BeHbEB MEXaHH3Ma
Kinaccuduxkanus 3BeHbEB MEXaHU3Ma MpeJicTaBIcHa B Ta0auIe 2.2.

Ta6nuna 2.2 — Knaccudukaiiusi 3BeHbeB

Ne n/mt Howmep 3BeHa Ha3Banue J{BrkeHue
1 0 Croiika OTtcyTcTBYyET
2 1 Kpuommn BpamarensHoe
3 2 atyn CnoxHoe
4 3 Kopowmsicio KauatenbHoe
5 4 atyn CnoxHoe
6 5 [Tomsyn [ToctynaTenbHoe

2.1.4 OnpenensieM MOJBMXHOCTH CIIOKHOT'O MEXaHU3Ma

dopmyIibl T OTIpeIeTICHNS TIOIBHKHOCTA MEXaHNU3Ma.
W = 371—2]91—]92,
rae W — moaBMKHOCTh MEXaHU3Ma;
N — YKCJI0 TMOABIKHBIX 3BEHBCB MEXAHU3MA;
p; — YACIIO KHHEMATUYECKHUX Map [-TOW MOJABUKHOCTH.
[ToncTaBuB AaHHBIC, MONyYeHHBIC BbIMe (n =5, p; = 7, p, = 0), Haiigem
HOJIBMYKHOCTD 3TOT'O CIIOKHOTO MEXaHU3Ma!

W=3:-5-2-7=1,
2.1.5 TlpoBoaum kinaccU(pUKALMIO CTPYKTYPHBIX TPy

Knaccudukanus cTpyKTypHBIX TPy IpeIcTaBiieHa B Tabnuie 2.3 u Ha pu-

CyHKe 2.2.

Jlucm
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Tabnuna 2.3 - Knaccudukaiys CTpyKTYPHBIX TPy

Ne mi/m Howmep 3BeHbEB, 00pa3yomux rpynmny Knacc, nopsinok, Bua
1 0-1 Mexanusm | knacca
2 2-3 Il kmacc 2 mopsinok 1 Bug
3 4-5 Il kmacc 2 mopsiok 2 BU

Pucynok 2.2 — CTpyKTypHBIE TPYIIIBI MEXaHU3Ma

2.1.6 OmnpenensieM KJIacc CIOXHOTO MEXaHU3Ma
Mexanu3Mm otHOocuTCes Ko |l kimaccy.
2.2  IlnaH mono)XeHH MeXaHU3Ma

[Inan monokeHut MexaHu3Ma — 3T0 rpaduueckoe N300pakeHUEe B3aMMHOIO
pacrojokKeHUs] 3BEHbEB MEXaHW3Ma 3a pacCMaTpPUBAEMbIN MPOMEKYTOK BPEMEHH,
BBINIOJIHEHHOE B ONPEEICHHOM MACIITAOHOM KO3 dULIUEHTE.

[locTpoeHne 1uIaHa MOJOKEHUS HAUMHAIOT C H300pa)K€HUsl 3JIEMEHTOB
CTOMKH, T.€. IAPHUPHO-HEMOABWKHBIX OIOp W Hampasistomux. Jlanee nocienona-
TETHHO M300paKaIOT BEAYIINE 3BEHbSI B 3aJaHHBIX MOJIOKEHUSAX U CTPYKTYPHBIC
rpynnsl 3BeHbeB. [loiokeHne MOABMKHBIX XapaKTEPHBIX TOUEK OIMPEAETSIOTCS C
MIOMOIIIBIO METOJIa 3aCCUEK.

J11s TOCTpOCHNS KHHEMATUYECKOM CXEMbI INIOCKOTO PIYa)KHOTO MEXaHU3Ma

BBIOEpEM MACIITAOHBIN KOIPPUIIUEHT AJIUH L.
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[Modn. u 0ama

Bzam. uHe. Ne

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

MacmraOHpiii K0O3(QGUIIMEHT JIUH:

lap 0,13
=—=—=0,004 m/MM
#l |AB| 32,5 ) / 1

rae lyg — nefcTBUTENbHAS JJIMHA KPUBOIIUIIA, M;
|AB| — mpon3B0OJILHO BBHIOpaHHAsS JJIMHA KPUBOIIHUIIA HA YEPTEXKE, MM.
Jlanee mepeBOAMM JUTMHBI OCTABIIUXCS 3BEHHEB B MM U€Pe3 MacCIITaOHBIN KO-

a(PUIUEHT IJTUH, UCTIONB3YS PopMyITy:

l.
|ll| = H_ll’

rje i — 0003HaYeHHUE 3BEHA, JIJIST KOTOPOTO BRIYUCIISIETCS TMHA HA KHHEMATHIeCKOU
cxeme.
Pe3ynbTaTel 3aHOCHM B TabimIy 2.4.

Tabnuna 2.4 — IlpuBenéHnsie pa3Mepbl MEXaHU3Ma, MM

|AB| |BC| |CD| |CE] |EF| 1 Xpl Yp| | Xr|

32,5 87,5 65 22,5 123,8 -35,8 78,8 -85

[To mosyyeHHBIM 3HAYEHHUSM B BBIOpAHHOM MaciITaOHOM Ko3dduimeHTte

CTPOHM IIJIaH MOJO0XKEHUH MEXaHH3Ma.
2.3 KuneMaTudeckuil aHaIu3 PHIYa)KHOTO MEXaHU3Ma
2.3.1 Ompenenennie CKOPOCTEH 3B€HHEB MEXaHN3Ma

OnpenenuM CKOPOCTh BCeX 0003HAYEHHBIX TOYEK MEXaHHW3Ma C MOMOIIbIO
TJIaHA CKOPOCTEM.

YrnoBasi CKOPOCTbh KPUBOLIUIIA!

__nqgm _ 187-3,14

Wy = = 19,58 pan/c.

CxopocTb TOUkH B:
VB = w1 lAB = 19,58 ) 0,13 = 2,54‘6 M/C

Bri6upaem macmrad ckopocTeid:

_ Ve _ 2546 _ _
W == s 0,04 m/(c-Mm).

Jlucm

Jlu | Y3m. l1odn.

Ne dokym. Ham

13




[Modn. u 0ama

lo

Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

BCKTOp CKOpPOCTH TOYKH B peaACTaBIACT CO60ﬁ rCOMCTPHUICCKYIO CYMMY
BCKTOpa CKOPOCTH TOYKH An CKOPOCTH OTHOCHUTCIIbHOI'O BPAIIATCIbHOI'O0 ABHIKC-
HUS TOUKU B BOKPYT TOYKH A:

— — —
VB - VA + VBA'
Cxopoctb Touku V,; pasua Hy110. Ckopocts V, IICPIICHANKYJISIPHA 3BCH AB
A BA
H HAIIPpBJICHA B CTOPOHY BpalllCHUA 3TOT'O 3BCHA. OTKHaIH)IBaeM OTPC30K pvb

Cxopoctb ToukH C:

VC == VB + VCB (2 1)
VC = VD + VCD

Cxopoctb Vy Ham HU3BECTHA, BEKTOP CKOPOCTHU Vi p HaIpaBlIeH NEPIEHIUKY-

aspHO 3BeHy BC. CxkopocThb I_/)D paBHa HYJII0, BEKTOP CKOPOCTH I_/)CD HaIIpaBJIECH I1ep-
neHauKyJsipHo 3BeHy CD. [TosTomy B ypaBHeHuu (2.1) 2 HEM3BECTHBIX, ISl KOTO-
PBIX MBI 3HaeM HampasiieHue. Pemaem ero rpagudecku. 13 Touku b nnana ckopo-
CTEH ITPOBOAUM IPSAMYIO NEPIEHAUKYIAPHO 3BeHY BC. U3 momoca py, npoBogum
IPSMYIO EpHIEHAUKYIJISIPHO 3BeHy CD. Touka nepecedeHus 3TUX MpsAMBIX 1acT UC-
KOMYIO TOUKY C.

Cxopocth ToukH E matyHa 2 HaliéM 1o TeopeMe Mo 100us:

lbe| 1 lpc+l IcE.
— BE _ lpctler _ | lek

lbcl — lpc lgc lpc
l
|be| = (1 +ﬂ)  bcl.
lpc

OTkianpIBaeM OTPE30K be napaiijiesibHO OTpe3Ky DC U COEUHIEM TOUKY e M
MIOJIFOCOM Dy, .
CxopocTb ToukH F:
VF == VE + VFE
Ve = Vg, + Vg,
Cxopocts V; HaMm n3BeCTHA, BEKTOP CKOPOCTHU Vg HaIpaBiieH NEPIEHIUKY -

.
JIIpHO 3BeHY E'F, a BEKTOp CKOPOCTH Vi p, HANpPABIICH MapajlieIbHO HAMPABIISFOLINM

noisyna 5. [loatomy B ypaBHeHHH (2.2) 2 HEM3BECTHBIX, JJIT KOTOPHIX MBI 3HAEM

Jlucm
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[Modn. u 0ama

o

Bzam. uHs.

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

HanpasyieHue. Pemaem ero rpagudecku. M3 Touku e miuaHa cKOpocTel MpoOBOJIUM
NPSAMYIO NEPHEHAUKYIAPHO 3BeHy EF. 13 momroca py mpoBOauMM NMpsAMYIO napai-
JIEIBHO HANPABIIIOMMM N0JI3YHA 5. Touka repecedeHus 3TUX NpsIMbIX JACT UCKO-
MYIO TOUKY f .

ITo Teopeme noao0us HailieM CKOPOCTH LIEHTPOB Macc 3BeHbeB. OTMEUaeM
TOUYKH S,, S3 U S, Ha CEpEeIMHAX OTPE3KOB be, pyCc U ef COOTBETCTBEHHO U COEIU-
HSIEM UX C IIOJIFOCOM Py .

3aMepuB JUIMHBI IOJYYEHHBIX OTPE3KOB, YMHOKAEM MX Ha MacIITaOHbIN KO-
s punuent. [loaydaem 3HaueHUS CKOPOCTEN TOUEK MeXaHu3Ma. Pe3yabTaThl n3me-

peHuit mpencraBieHbl B Tabnuie 2.5. Pe3yiabTaThl pacuéToB Mpe/ICTaBICHbI B Ta0-

nuie 2.6.
Tabnuma 2.5 — Pe3ynpTaThl H3MEpPEHUIA
TMonoskeHmne BekTops! Ha m1aHe CKOpocTer, MM
MEXAHHISMA | py, b bc pvc be bve ef pvf | PvS2 | PvSs | PrSa
0 63,7 | 56,9 | 93 71,5 | 10,6 | 10,6 00 | 284 | 47 53
1 63,7 | 223 | 496 | 280 | 47,1 | 200 | 476 | 542 | 248 | 46,3
2 63,7 1,6 63,3 20 | 63,2 | 344 | 59,5 | 634 | 31,7 | 589
3 63,7 | 150 | 619 | 189 | 62,1 | 429 | 49,1 | 62,2 | 31,0 | 51,7
4 63,7 | 325 | 499 | 409 | 493 | 381 | 31,3 | 53,2 | 250 | 36,6
5 63,7 | 50,3 | 304 | 63,2 | 306 | 219 | 20,1 | 38,7 | 152 | 235
6 63,7 | 62,2 8,8 782 | 174 | 26 17,0 | 256 | 4,4 17,2
7 63,7 | 61,4 | 123 | 77,2 | 19,1 | 148 | 13,3 | 26,9 6,2 14,7
8 63,7 | 43,7 | 341 | 549 | 32,1 | 32,1 00 | 423 | 17,1 | 16,1
9 63,7 | 41,8 | 357 | 525 | 32,5 | 335 15 | 436 | 17,9 | 16,8
10 63,7 54 | 66,7 6,8 675 | 559 | 421 | 65,6 | 33,4 | 48,8
11 63,7 | 76,9 | 953 | 96,7 |110,8 | 57,1 | 107,2 | 76,4 | 47,7 | 105,2
12 63,7 | 999 | 63,3 | 1256 | 850 | 9,2 87,0 | 41,1 | 31,7 | 859

3Hast TMHEWHbBIE CKOPOCTH OMPEACIIUM YTJIOBBIE:

_ VcB. _Ve. _ VrE
wz——l ,a)3——l ,a)3——l .
BC CD EF
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[Modn. u 0ama

o

Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

Jlig onpenenenrs HanpaBJIeHUsl YTJIOBOM CKOPOCTH 3BEHA, HEOOXOAMMO Ha
IIJJAHE CKOPOCTEM B3SITh BEKTOP OTHOCUTENBHON CKOPOCTH 3BE€HA U MBICIIEHHO IIEpe-
HECTH €T0 B BEIOMYIO TOUKY 3B€HA Ha IJIaHE MOJIOKEHUN (TOUKY CTOSLIYIO IIEPBOii
B MHJIEKCE), & BTOPYIO TOUKY, CTOSIIIYIO B MHAEKCE YCIOBHO OCTaHOBHUTH. Hampas-
JIEHUE BpallCHHs 3BEHA MPHU 3TOM OyJIEeT XapaKTEepH30BaTh HAIPaBJICHHUE YIJIOBOM
CKOPOCTH 3BEHA.

Pe3ynbTatsl pacuéra yriaoBbIX CKOPOCTEH MpeCcTaBieHbl B Tabnuiie 2.6.

Tabnuna 2.6 — Pe3ynbratsl pacy€ToB CKOpOCTEH

Homnosxe- CxopocTy TOueK MeXaHu3Ma, M/c YIII0BIE CKOPOCTH
HIe MeXa- 3BEHBEB, paj/c
HHU3Ma Vg | Vegp | Ve Ve | Veg | Vg Vs, | Vs, | Vs, W, w3 Wy

0 2,546 |2,276|0,372 /0,424 0,424 10,000 1,136 0,186 |0,212| 6,50 | 1,43 | 0,86

1 2,546 0,892|1,984|1,884|0,800|1,904 |2,168|0,992|1,852| 2,55 | 7,63 | 1,62

2 2,546 0,064 2,532 (2,528 1,376 |2,380|2,536|1,266 | 2,356 | 0,18 | 9,74 | 2,78

3 2,546 0,600|2,476|2,484|1,716|1,964 | 2,488|1,238|2,068 | 1,71 | 9,52 | 3,47

4 2,54611,300|1,996 1,972 1,524 1,252 |2,128|0,998 | 1,464 | 3,71 | 7,68 | 3,08

5 2,546 2,012|1,216 (1,224 10,876 0,804 | 1,548|0,608 | 0,940 | 5,75 | 4,68 | 1,77

6 2,546 |2,488|0,352 /0,696 | 0,104 0,680 1,024 0,176 |0,688| 7,11 | 1,35 | 0,21

7 2,546 2,456 0,492 0,764 0,592 0,532 |1,076|0,246 0,588 | 7,02 | 1,89 | 1,20

8 2,546 |1,748|1,364 1,284 1,284 0,000 |1,692|0,682|0,642 | 4,99 | 5,25 | 2,59

9 2,546 |1,672|1,428|1,300|1,340|0,060|1,744|0,714|0,672| 4,78 | 5,49 | 2,71

10 2,546 0,216 2,668 |2,700|2,236 1,684 | 2,6241,334|1,952 | 0,62 | 10,26 | 4,52

11 2,546 3,076 3,812 (4,432 2,284 | 4,288 | 3,056 1,906 | 4,208 | 8,79 | 14,66 | 4,61

12 2,546 3,996 2,532 | 3,400 (0,368 | 3,480 | 1,644 | 1,266 | 3,436 | 11,42 | 9,74 | 0,74

2.3.2 OmnpeneneHrie yCKOPEHU 3B€HbEB MEXaHU3Ma

ITopsnok mocTpoeHus IIaHa YCKOPEHUM aHaJOIMY€eH IUIaHy ckopocTter. To
€CTh, IIOCTPOMB IIJIaH YCKOPEHHUM BEAYIIETO 3BEHA, CTPOUM ITOCIEA0BATEIBHO IIJ1aH

YCKOPEHHUM ISl BCEX CTPYKTYPHBIX Ipynn AcCypa, BXOASIINX B COCTaB MEXaHU3MA.
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[Modn. u 0ama

Bzam. uHe. Ne

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

Yckopenue Touku B:
agp = agA = (0)1)2 ' lAB = (19,58)2 . 0,13 = 4‘9,85 M/CZ.

Breruucnsem macimtad yCKOpeHUH:

_ A __ 49,85 — 2.
Ha = = a1 0,6 m/(c” - MM).

BekTop yckopenust Touku B npenctaBisieT coO00 reOMETPUUECKYI0 CyMMY
BEKTOpa YCKOPEHHS TOUKH A M CKOPOCTH OTHOCHTENIBHOI'O BPAIaTENbHOTO JIBHXKE-
HUS TOYKU B BOKpYT TOUKH A:

dp = Gy + dpy = Ay + dpy + dpy = dpy.

Vekopenus dy (CTOMKa HEMOABMKHA) U Ay 4 (KPMBOIIMII ABMKETCS C IOCTO-
STHHOM YIJIOBOM CKOPOCTBIO) PAaBHBI HYJIIO. Y CKOpPEHHE A4 TapallIeibHO 3BeHy AB
Y HalpaBJI€HO K LEHTPY BpAILLEHUs 3TOro 3BeHa. OTKIIaAbIBa€M OTPE3OK Py b.

Yckopenue Touku B:

dc =dg +dcg = dg +dgg + dip
e oo — g am e (23)

BennunHa HOpMaIbHBIX YCKOPEHUIA:

n
n _ . 2. _ A9cB.
acg = lgc " (wy)%; bn, = PR
n 2 agD
acp = lep * (W3)%; panz = o

VeKopeHne dp HaM H3BECTHO, YCKOPEHHE dpp TapauieibHo 3BeHy BC n
HampasJeHo OT TOUYKU C K Touke B (BenMuMHa M3BECTHA), @ dpp HAPABJIEHO HEP-
IEHIMKYJISAPHO 3BeHy BC (BeaMuuHA HE M3BECTHA). YCKOPEHHUE dp PABHO HYIIIO,
YCKOpEHHUE dyy, MapaiensHo 38eHy CD u HanpasieHo ot Touku D k Touke C (Be-
JIMYMHA U3BECTHA), & (gp HAMPABJICHO MEPIEHANKYIISAPHO 3BeHy CD (BelUurHA He
u3BectHa). [loaToMy B ypaBHeHUH (2.3) 2 HEU3BECTHBIX, JUISI KOTOPBIX MBI 3HaEM
HampaBieHue. Pemaem ero rpagudecku. M3 Touku b miiaHa yCKOPEHHM OTKIIAIIbI-
BAEM OTPE30K bN,, N300paXkarolIuii Ha IJIaHe YCKOpeHue dpg. M3 ero KoHIa mpo-
BOJMM IPSIMYIO IIEPIICHIUKYJISIPHO 3BeHy BC. 3 nmomntoca p, OTKIIaAbIBAEM OTPE3OK

PaN3, N300pAKAIOIINIA Ha [JIAHE YCKOPEHUE dp. I3 ero KoHIIa MpOBOIUM MIPIMYIO
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[Modn. u 0ama

o

Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

nepreHAuKyJIspHO 3BeHy CD. Touka nepecedeHus: 3TUX MPSAMbBIX J1aCT UCKOMYIO
TOYKY C.

Yckopenue Touku E maryHa 2 HailIéM 110 TeopemMe o 100us:
l
|be| = (1 +£) - |bc|.
lec

OTkagsiBacM OTPE30K be mapauieTbHO OTPE3KY bC M COCTUHAEM TOUKY € M
TIOJIFOCOM P, -
Yckopenue Touku F:
- _ = - _ = -n >T
arp = ag + g = Ag + Apg + Apg
- - - .

(2.4)

BennunHa HOpMaIbHBIX YCKOPECHUM:

n
n _ ] 2. — A9rg
app = lgp - (wy)%; eny = L
a

Vcekopenne dp HaM HM3BECTHO, YCKOPEHHWE dpp TapajienbHo 3Beny EF u
HAIPaBJIeHO OT TOYKKH F Kk Touke E (BenuunHa M3BECTHA), a dry HAIIPABJIEHO IEP-
NEHIUKYISIpHO 3BeHy EF (BelWuMHA HE W3BECTHA), a BEKTOP YCKOPEHUs c'iFFO
HaIpaBJICH MapajuIeIbHO HAMPaBJISIONUM oii3yHa 5. [ToaToMy B ypaBHeHuu (2.4)
2 HEeW3BECTHBIX, JJII KOTOPHIX Mbl 3HaeM HarpaBicHue. Pemaem ero rpadguydecku.
W3 ToukM e TulaHa YCKOPEHHMH OTKIaJbIBAEM OTPE30K €M,, M300pakarolvil Ha
IUIaHE yCKOpeHue dpg. V3 ero KoHIa MpOBOAMM NPAMYO HEPIEHIUKYISAPHO 3BEHY
EF. 13 nosmroca py NpOBOAMM IPSMYIO NApaJUIEIbHO HANPABISIOIIUM MOJI3yHA .
Touka mepeceueHus ITUX MPSAMBIX TACT UCKOMYIO TOUKY f .

[To TeopeMe mogo0us HalIeM YCKOPEHHS IIEHTPOB Macc 3BeHbeB. OTMedaeM
TOYKH S,, S3 U S, Ha CEPEIMHAX OTPE3KOB be, p,C 1 ef COOTBETCTBEHHO U COC/IH-
HSIEM UX C MOJIOCOM Dy .

3aMepuB JJIMHBI TTOJTYYCHHBIX OTPE3KOB, YMHOXKAeM MX Ha MacCIITaOHBIN KO-
s punment. [loaydaem 3HaueHUSI CKOPOCTEH TOUEK MeXaHu3Ma. Pe3ypTaThl nu3Mme-
peHuil nmpeacTaBiaeHbl B Tabnuie 2.7. Pe3ynbpratel pacu€ToB mpeacTaBiIeHbI B Ta0-

nure 2.8.
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Tabnuna 2.7 — Pe3ynbTarsl H3MEpeHU

Bekropsl Ha IU1aHE YCKOPEHUH, MM

[Tonoxxenue
MExaHI3Ma pab bn, n,c bc Dal3 nsC DaC be
0 83,1 24,7 110,6 113,4 0,9 148,0 148,0 142,6
1 83,1 3,8 64,2 64,3 25,2 60,3 65,4 80,8
2 83,1 0,0 43,2 43,2 41,1 12,5 42,9 54,3
3 83,1 1,7 41,5 41,5 39,3 17,7 43,1 52,2
4 83,1 8,0 45,6 46,3 25,5 41,2 48,4 58,2
5 83,1 19,3 40,1 44,5 9,5 53,3 94,1 55,9
6 83,1 29,5 16,2 33,7 0,8 51,0 53,0 42,4
7 83,1 28,7 22,6 36,6 1,6 53,2 53,3 46,0
8 83,1 14,6 74,6 76,0 11,9 64,7 65,8 95,5
9 83,1 13,3 78,9 80,0 13,1 66,1 67,3 100,6
10 83,1 0,2 1584 | 1584 45,6 87,0 98,2 199,1
11 83,1 45,1 163,6 169,7 93,1 25,3 96,5 213,3
12 83,1 76,0 62,1 98,1 41,1 176,5 181,2 123,3
[Tpomomxkenue TabauIbl 2.7
§ Monosxkenue BekTopsl Ha 1J1aHe YCKOPEHUH, MM
e MEXAHIMA | p e en, nuf Paf PaS2 PaS3 PaSs
8
= 0 173,0 0,6 17,6 176,2 115,5 86,5 174,4
> 1 70,2 2,2 33,0 67,9 65,5 35,1 67,1
g 2 33,9 6,4 33,1 3,6 57,3 17,0 17,2
§ 3 33,4 9,9 6,0 42,0 62,9 16,7 37,5
- 4 43,2 7,8 28,9 40,0 59,5 21,6 38,8
g 5 505 | 26 | 479 | 155 | 628 | 253 | 286
E 6 46,1 0,0 45,5 4,2 63,8 23,1 23,5
7 47,1 1,2 42,5 18,5 63,6 23,6 28,8
S 8 74,4 5,6 51,8 57,4 62,8 37,2 61,1
E 9 77,4 6,0 52,7 61,3 62,6 38,7 64,6
§ 10 135,9 16,8 50,7 147,0 52,6 68,0 139,0
%‘_ Jlucm
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[Tpomomxenue Tadaubl 2.7

Tonosxenme Bekropsl Ha IU1aHE YCKOPEHUH, MM

VexatisMa Pae€ €Ny nyf Paf PasS2 PasS3 PasSs
11 138,7 17,6 71,8 120,2 41,1 69,4 124,4
12 206,5 0,5 106,6 207,9 144.8 103,3 200,2

3Hasl JINHEWHbIE YCKOPEHUS ONPEIEIIUM YTIIOBBIE:

T

_ A9rg
3 _l .
EF

ag a
gy = CB; &3 = .

l l

BC CcD

Jliis TOro, 4ToObl HAWTH HANpPaBJICHHUE YIJIIOBOIO YCKOPEHMs 3BEHA, HEO0XO-
JUMO Ha IJIaHE YCKOPEHUW B35Th BEKTOpP TAHT€HIIMAIBHOIO YCKOPEHHS 3BEHA U
MBICJICHHO TIEPEHECTH €ro Ha IUIaH IMOJOXKEHUW B NEPBYIO TOUYKY, CTOAILYIO B UH-
nekce. Bropyto ToUKy MBICIIEHHO OCTaHOBHTH. HampasiieHre BpallleHHs 3B€HA NpU
ITOM OYZJET XapaKTepU30BaTh HAIPABIEHUE YIJIOBOTO YCKOPEHUSI.

Pesynbrarhl pacu€ToB npecraBiieHbl B Tadauie 2.8.

Tabnuna 2.8 — Pe3ynbTaTsl pacuéToB YCKOPEHHIM

[Mooskenme YCKOpeHI/IH TOUYEK MeXaHU3Ma, M/ c?
MCEXaHH3Ma ag agy acg acp acp ac ag arg

®©
E 0 49,85 14,80 66,36 0,53 88,80 88,80 103,80 0,36
=)
5 1 49,85 2,27 38,52 15,14 36,18 39,24 4212 1,29
o
= 2 49,85 0,01 25,92 24,66 7,50 25,74 20,34 3,83
o 3 49,85 1,03 24,90 23,58 10,62 25,86 20,04 5,95
Q§5 4 49,85 4,83 27,36 15,32 24,72 29,04 25,92 4,69
s
§ 5 49,85 11,57 24,06 5,69 31,98 32,46 30,30 1,55
o 6 49,85 17,69 9,72 0,48 30,60 31,80 27,66 0,02
S
§ 7 49,85 17,23 13,56 0,93 31,92 31,98 28,26 0,71
%5 8 49,85 8,73 44,76 7,16 38,82 39,48 44,64 3,33

9 49,85 7,99 47,34 7,84 39,66 40,38 46,44 3,63
§ 10 49,85 0,13 95,04 27,38 52,20 58,92 81,54 10,10
E 11 49,85 27,03 98,16 55,89 15,18 57,90 83,22 10,54
s)
= 12 49,85 45,62 37,26 24,66 105,90 | 108,72 | 123,90 0,27
S
S
2 flucm
g
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[Tponomxkenue Tadauib 2.8

TomosKere VcKopeHus Todek MeXaHu3Ma, M/c? YruaoBbie yeKkop /62“’1
3BEHBEB, pajl/c

MeXaHU3Ma at, ar as, as, as, 0, 03 04
0 10,56 | 105,72 | 69,30 51,90 | 104,64 | 189,60 | 341,54 | 21,33
1 19,80 40,74 39,30 21,06 40,26 | 110,06 | 139,15 | 40,00
2 19,86 2,16 34,38 10,17 10,32 74,06 | 28,85 | 40,12
3 3,60 25,20 37,74 10,02 22,50 71,14 | 40,85 1,27
4 17,34 24,00 35,70 12,96 23,28 78,17 | 95,08 | 35,03
5 28,74 9,30 37,68 15,15 17,16 68,74 | 123,00 | 58,06
6 27,30 2,52 38,28 13,83 14,10 27,77 | 117,69 | 55,15
7 25,50 11,10 38,16 14,13 17,28 38,74 | 122,77 | 51,52
8 31,08 34,44 37,68 22,32 36,66 | 127,89 | 149,31 | 62,79
9 31,62 36,78 37,56 23,22 38,76 | 135,26 | 152,54 | 63,88
10 30,42 88,20 31,56 40,77 83,40 | 271,54 | 200,77 | 61,45
11 43,08 72,12 24,66 41,61 74,64 | 280,46 | 58,38 | 87,03
12 63,96 | 124,74 | 86,88 61,95 120,12 | 106,46 | 407,31 | 129,21

2.3.3 TlocTpoeHne KMHEMATHICCKUX UArpaMM JIBHKCHHS pabovero 3BeHa

©
S
©
e}
S —_
s Hauynem moctpoenue rpaduka yriioBoro mnepeMeinieHus Moji3yHa 5 Sp =
o
= f@©.
. CtpouM oCH KOOpJIMHAT U HA OCH aOCIMCC OTKJIAJbIBAEM OTPE30K X =
g 240 MM, KOTOpBIN oTOOpaxkaeT BpeMsi T OJTHOTO MOJHOTO 000pPOTa KPUBOIIIUIIA:
s
@ 1 60
Q T =—=—=20,321 cek.
n, 187

=
S OmnpenenseM mMacitad ocu abCUuUCC:
2 T 0321
N Uy =—=—-=0,001337 cex/mm;
g t
I x 240

2w 23,14

=—=——=10,026 pag/mm.
o Ho x 240 ’ paz/
S
3 [To ocu opauHAT MaciiTab BeIOMpaeM paBHbIM Ug = 0,004 M/MM.
S
S OTtkianpiBacM MOJIOKEHUS MOJa3yHa B MaciTabe. [lociie monydeHHbIe TOUKH
=
COCJIMHSAEM IUIABHOW KPUBOM.

=
Q
S
(]}
= Jluecm
g
s Jlu | Usm. Ne dokym. loon. | Ham 21




[Modn. u 0ama

o

Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

AHaJIOTUYHO CTpOUM Fpa(i)I/IKI/I CKOPOCTH M YCKOPCHHA BBIXOAHOI'O 3BCHA.

Macira6sl noctpoenus npumeM: py = 0,04 m/(MM - ¢); u, = 1,2 M/ (mm - c?).

2.4 CwuioBOoH aHaJIN3 MEXaHU3MA

2.4.1 OmpeneneHrie CHIOBBIX (DAKTOPOB

Bec 3BeHbeB onpeaenum no hopmyie:

Gi=m;- g,

rae g = 9,81 kr/ c? - yCKOpeHHUE CBOOOTHOTO IMaJICHUS.

Cuiel HHEPITUY TSI 3BE€HBEB MEXaHU3Ma OTpeiesieM 1o popmyiie:

FUi - ml’ ' asi.

MoOMEHT mapbl CUJI HUHEPIUU OonpeAessieTcs 1o hopmyiie:

Haitném cuny nmoJsie3HOro COnpoTUBIICHUSI B PACYETHOM MOJIOKECHUU:

Mui =]Si ) gi'

F..=|F.| ur =243-500 = 12150 H.

Pesynbratel pacu€ToB cBoAMM B Tabuiry 3.1.

Tabsuua 3.1 — CunoBble mapaMeTpbl MEXaHU3MaA

Howmep 3BeHa

ITapameTtp

1 2 3 4 5
Macca 3BeHbEB M, KI' 47,3 14 11 20 100
Bec 3BenneB G, H 464,01 | 137,34 | 107,91 | 196,20 | 981,00
BenuumHa BeKTOpa yCKOPEHHs g, M/c? 0 37,68 15,15 17,16 9,30
Benuunna cunsl unepuuu Fyy, H 0 527,52 | 166,65 | 343,20 | 930,00
MoMeHT uHepIuu 3BeHa Js, KI*M? - 0,190 0,082 0,408 -
BenuunHa yriioBoro yCKopeHus &, pazl;/c2 - 68,74 | 123,00 | 58,06 -
WNuepunonnsiii MoMeHT My, H'M - 13,06 10,09 23,69 -

2.4.2 CunoBoit aHanu3 rpynmsl Accypa 4-5

BrruepunBaem otnensHO rpynmmy 4-5 B macmrade. CBs3b ATOM TPYMIIBI CO 3BE-

HOM 2 ¥ HAIPABJISIIOIIMMU TIOJI3yHA 3aMEHsIeM cuiiaMu R,, 1 Rys COOTBETCTBEHHO.

Jlu

U3m.

Ne dokym.
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[Modn. u 0ama

Bzam. uHe. Ne

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

[IpuknanpiBaem K IpyIine BCe BHEIIHUE CUJIbL: cuia (G, B TOUke S, ; cuna G5 B TOUKE
F; cuna E,. B Touke F. [Ipexe 4em cOCTaBIATh ypaBHEHUE CTATUKUA, HEOOXOIUMO,
Ha OCHOBaHuU mNpuHIuNa [lanambOepa, ypaBHOBECUTh CHUCTEMY C MOMOIIBIO CHJI
1503 (5700007078
[lepennéM K OnpeneIEHUIO peakuii B KHHEMATUYECKUX T1apax.
> Mg (4) = 54 |EF| — Gy |hy] _FU4 * |h, | _MU4/.ul = 0;

t _ Gulhal+Fy, |ha|+My, /i 196,2-3,9+343,2:53,8+23,69/0,004
24 |EF]| 123,8

= 203,24 H.

VYpaBHeHue paBHOBECHUs OYJIET UMETh BU/I:
RS, + RS, + Gy + Fy, + Gs + Fy_ + Fio + Ros = 0.
JI1st IOCTpOEHMS TUTaHa CHJI BeIOMpaeM Maciitad: up = 25 H/MmM.
Pa3mepsl BEKTOPOB CcUJT HA TIJIaHE:
|G| = G4/ up = 196,2/25 = 7,8 MmMm;
|Fu,| = Fu,/ue = 343,2/25 = 13,7 Mm;
|Gs| = Gg/up = 981/25 = 39,2 my;
|Fu.| = Fu./up = 930/25 = 37,2 Mu;
|F,| = F,/up = 12150/25 = 486 mm;
|R34| = R3,/up = 203,24/25 = 8,1 MmMm.
CTtpouM 3aMKHYTBIA MHOTOYTOJIEHUK CHJI COTJIACHO BEKTOPHOMY YPaBHEHHUIO.
[Tony4gaem:
Ros = |Ros| - up = 21,3-25 =532,5H;
Ry = Rgy = |Rys| - up = 410,225 = 10255 H;
Ryy = |Ro4l - up = 395,6 - 25 = 9890 H.

2.4.3 CuiioBoii aHanmu3 rpynibl Accypa 2-3

BrruepunBaem otnensHO rpynmny 2-3 B maciurade. CBs3b 3TOU IpyHIibI CO 3Be-
HbsiMU 1 U 4 u cToiiKol 3ameHsieM cunamMu Ry, R4, u Ry3 cooTBeTcTBeHHO. [Ipu-

KJIQJIBIBAEM K TPYIIIE€ BCE BHELIHKUE CUIIbL: cliia G, B TOUKE S,; cuia Gz B TOUKE S3.

Jlucm
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Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

[Ipexxne yem cocTaBisATh ypaBHEHUE CTATUKH, HEOOXOUMO, HA OCHOBaHUM PHUH-
numna /lanamOepa, ypaBHOBECUTH CUCTEMY C TTOMOIIIBIO CUJI MHEPLIUH.
[lepennéM K OnpenesIeHUIO peakuii B KHHEMATHUYECKUX T1apax.
X M¢ (2) = Ri, - |BC| = G, - |hy] — Fy, |ha| — R4y - |hs] _MUZ/.“I =0,

tr _ Gzrlhal+Fy,lha|+Raz |hs|+My, /1

137,34-27,7+527,52:7,1+9890-20,1+13,06/0,004
= pvs = 2395,47 H;

X Mpc (3) = Rg3 - |CD| — Gz * [hy| — FU3 *|hs| + MU3/M1 = 0;

r _ Gzlhl+Fyy|hs|-My, /. 107,91-11,2+166,65:32,0—10,09/0,004
03 IcD| 65

= 61,84 H.

VYpaBHeHUe paBHOBECUs Oy/1€T UMETh BU/I:
R + R, + Gy + Fy, + Ryp + Gy + Fy, + RS + R = 0.
JI1st IOCTPOCHMS TUTaHa CHJI BeIOMpaeM Macirad: up = 25 H/Mm.
Pa3mepsl BEKTOPOB CUIT Ha IJIaHE:
|G,| = G,/up = 137,34/25 = 5,5 mm;
|Fu,| = Fu,/ue = 527,52/25 = 21,1 mm;
|G3| = G3/up = 107,91/25 = 4,3 mm;
|Fu,| = Fu,/up = 166,65/25 = 6,7 My;
|R42| = Run/up = 9890/25 = 395,6 mm;
|R1,| = Rf,/up = 2395,47/25 = 95,8 mum;
|RG3| = RGs/up = 61,84/25 = 2,5 Mm.
CTpouM 3aMKHYTBIi MHOTOYTOJIBHUK CHJI COTJIACHO BEKTOPHOMY YPABHEHHUIO.
[Tosyyaewm:
Ros = |Ro3| * up = 444,7 - 25 = 11117,5 H;
R,3 = R3, = |Ry3| - up = 450,025 = 11250 H;
Ri5 = |Ry2| " up = 113,125 = 2827,5 H.
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2.4.4 CwuiioBoii pacu€T BeIyIIero 3BeHa

BrruepunBaem otaenbHO 3BeHO 1 B maciirade. CBsi3b 3TOTO 3BEHA CO 3BEHOM

2 ¥ CTOMKOM 3aMeHsieM criiaMu R, U Ry; cOOTBeTCTBEHHO. [IpuKI1aibiBaeM K 3BEHy

BCE BHEIIIHUE CUJIbL: criia (; B Touke A; cuna E

p B TOUKE B.

OrnpeeIuM BEeJMYNHY YPABHOBEIIMBAIOIIEH CHIIBI:
X Mu(1) = —Ryq - [Ny + Ep - [AB| = 0;

|hq] 32,4

F;,p == R21 ) ﬁ = 2827,5 ) 3—5 = 2818,80 H.

’

BenmnuuHy onopHou peakunu R, ONpeneisieM U3 ypaBHEHUS CTATUKH:
Y F =Ry + G, +Ep+Roy =0.
JI1s IOCTpOCHMUS TUTaHa CHJI BeiOMpaeM Maciutad: yp = 20 H/Mm.,
Pa3mMepbl BEKTOPOB CHII HA IUIAHE:
|G1| = G1/pp = 464,01/20 = 23,2MM;
|R,1| = Ry1/up = 2827,5/20 = 141,4 MM,
|Ep| = Fp/up = 2818,80/20 = 140,9 Mm.

CtpouM 3aMKHYTBI MHOTOYTOJIBHUK CHJI COTJIACHO BEKTOPHOMY YPABHEHHIO.

S [Monyyaewm:
e
Z ROl = |R01| “Up = 15,3 -20 = 306 H.
e
2.4.5 Omnpenenenue ypaBHoBemmuBaromei cuibl MmetogoM H. E. XKykosckoro

p BrruepunBaem B NMpUHATOM MaciiTalde IUIaH CKOPOCTEeH MexaHu3Ma, MOoBep-
T
3 ~ ~
s HyThii Ha 90°. B COOTBETCTBYIOIMX TOYKAX IIAHA CKOPOCTEN IPUKIANLIBAEM 3a-
©
(32
Q

JAHHYIO BHEUIHIOK HArpy3Ky M MHEPLIMOHHBIE CHJIBI 3BEHBEB. B Touke A mpukna-
=
S JbIBA€M YPaBHOBEIIMBAIOLIYIO CHITy. MOMEHTBI CHJI UHEPLIUH, IPUIJIOKEHHBIE K I11a-
%
o TYHY U KpUBOIIMILY, 3aMEHSAEM MapaMu CWI U npukiaaeiBaeMm K peryary H.E. XKy-
I
<

KOBCKOTO:

My 13,06

S Fy, = 2 = = 29,68 H;
3 2 lgct+lcg  0,35+0,09
S
< My, _ 10,09
S Fy,=—"2=——=38,79 H;
2 3 lep 026
=
Q
Qo
=
2 Jlucm
g
s Jlu | Usm. Ne dokym. loon. | Ham 25
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[1odn. u 0ama

UHe. Nenodn

+ " Tgr 0,495
CocrasnsieM ypaBHeHus paBHoBecus pbruara H.E. JKykoBckoro.
XM= —%’S “lpyb| + Gy - |hy| — FU2 “|hy| — G3 - |hs| — FU3 “|hsl —
—Gy  |hs| — Fy, - |hel — (Gs + Fy, — Frlc) “|lpvfl + Fu, - |be| —
—Fu, " Ipycl — Fy, - lef| = 0;
%’S = (Gz || — FUZ “|hy| — G - [hs| — FU3 |yl = Gy |hs| —

—Fy, |he| — (Gs + Fy, — E1c) lovfl+ Fy, - |be| — Fy, - lpvel —
—Fy, Iefl)/lpvbl = (137,34-21,9 — 527,52-94,9 — 107,91 - 20,9 —
—166,65-59,9 — 196,2 - 83,2 — 343,2-82,0 — (981 + 930 — 12150) X

x 80,5 + 29,68-252,8 —38,79-121,7 — 47,86 -87,5)/254,8 = 2822,13 H.
OueHnBaeM pacxoKJICHUE MEXKITY B HAXOKJICHUH YPAaBHOBEIIMBAIOIIECH CHIIbI

JIBYMsI CITIOCOOaMH:

A= |7 —Fyp| 100% = |2822,13-2818,80|
— —).K 0 —
F)X 2822,13

+100% = 0,12%.
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[Modn. u 0ama

Bzam. uHe. Ne

3 KuHeMaTHyeckMii CHHTe3 M NPOEKTHPOBaHHE KYJIAYKOBBIX

MEXAaHU3MOB C POJIHKOBBIM TOJKATEJIEM

3.1 HCXO,Z[HI)IE? JAaHHBIC K ITPOCKTUPOBAHUIO KYJIAYKOBBIX MCXaHNU3MOB

Wcxonuble maHHbBIC TIpeIcTaBiIeHbl B Tabimie 3.1 u Ha pucynkax 3.1 u 3.2.

Pucynok 3.1 — CxeMa KyJIauKOBOTO MEXaHU3Ma

/4

%\ Pes Do

Pucynok 3.2 — Bun rpaduka aHangora yCKOpeHUs TOJKATEIs

360° @

@, /4

Dres

Tabmuua 3.1. IcxoaHble JaHHBIE

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

DABOBHIE YN Ky, 1O Jlomyckaemblii | JlnuHa KOpo- Vron pa3maxa
yTON Uy, tpan | Moicna L, M | L POMPICTE
" 4 o " b Ymax, TPaz
> H > 22 0,21 20

3.2 HOCTpOGHI/Ie KHMHCMATUYCCKUX JHUArpaMM JIBHIKCHUA TOJIKATCIIA

3.2.1 Tloctpoenue rpapuka a, = " (¢)

Ha ocu ¢ OTKJIabIBAEM YTIIBL @y, @y, Py (5 — «IIyCTas» 4acTh rpaguka, Ko-

TOPYIO HE MOKA3bIBAEM) C COOJTIOICHUEM TPOTIOPIIUHN:

l(py: l%: l(pB = @y Pnt Py,

Jlu | Y3m.

Ne dokym.

l1odn.

Ham
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Bsawm. uHs.

UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

rIe lq,y, l%s’ lqvo — JUTMHBI OTPE3KOB OCH (P TIOJ] COOTBETCTBYIOIINUE YTJIbI.

Cymmy nimn [, = l(py + 1y, + 1, BBHIOUpaEM IPOU3BOJIBHO.

[Tpumem l(py = 110 MM, TorAa NOIYUYHM:

l, =1

Pn

oo =110 = = 22 mm;
y 55

Py

lp, =1

o 25— 1102 = 110 mm;
B 55

(py (py

l, = l(py +1lp, +1p, =110+ 22+ 110 = 242 Mm.

B npenenax Py 1 Py n300pa)kaeM 3a/IaHHbIM B UCXOJIHBIX JAHHBIX MPOCKTH-
poBanuio rpaguk a,. BeicoTy mpsmMoyronbHuKa hay = 72 MM BbIOUpaEeM Mpou3-
BOJIbHO. BbIcoTe h&y Ha3HA4YaeM B 3aBUCUMOCTH OT MPUHATON hay 0 3aKOHOMEP-
HOCTH: ILIOIIA/[b IIOJIOKUTEILHON U OTPULIATENbHOM YacTel rpaduka Ha ¢y, T0JDKHBI
ObITh paBHBL. T. K. OCHOBaHUs (PUTYp Ha MOJIO)KUTEIBHON U OTPULIATEIBHON YaCTH
rpaduka a, paBHbl, TO noay4aem: hg, = hg,.

T. x. ¢y = @y, TO rpaduK a, Ha yIaCTKE @ TOJDKEH OBITH CHMMETPUIHBIM

rpaduKy Ha @ (OTHOCHTENIBHO IIEHTPAIBHOM 110 ¢, OPIUHATHON OCH), T.e. h, =

hay. R, = ho,.

3.2.2 Tlocrpoenue rpapuxos V,, = f'(¢) u S = f(¢) meronom rpapuye-

CKOI'0 MHTETPUPOBAHUS

Jlns noctpoenus rpaduka V, = f'(¢) BbIIOIHMM HHTErpUpOBaHUE rpaduka

— 4 .

a, = " (¢). [lpumennm MeTOa TPAPUIECKOTO MHTETPHPOBAHKS METOJIOM XOP/I:
1. VYuactku ocu abcuuce @y u @, rpaduka a, pasdusaeM Ha N = 8 paBHbIX

yacted. [lo Toukam nelieHHs TPOBOJMM OpJWHATHBIC JUHUU JJIsI BCEX CUCTEM
KOOpJHHAT.
2. Ortpesku penenuit 0-1 ,1-2 u T.4. 1eTUM MOMOJaM U U3 TOYEK JICJICHUS

BOCCTAHABJIMBAIOTCA OPAMHATHI JI0 TEepeceueHusl ¢ JIMHUEH rpaduka a,. Konipl

TIOJTyYCHHBIX OPJIMHAT ITPOCKTUPYEM Ha OCh Q.

Jlucm
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[Modn. u 0ama

Bzam. uHe. Ne

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

3. C neBoil CTOpOHBI OT Hayaja KOOpPAMHAT OTKJIaJblBaeM OTpe3ok H,
MMPOU3BOJBHON JJIMHBI, HA3bIBAEMbBIM MOJIOCHBIM paccTosiHuEeM. [IpoeKunoHHBIE
TOYKU CPEIMHHBIX OPJMHAT N. 2 COSTUHSIEM C KOHIIOM oTpe3ka H, (Touka — MmoJjtoc
P,) v nosry4aeM COBOKYITHOCTb JTy4€il.

4. W3 mnavana xoopauHat rpaduxa V, = f'(¢) nposoauMm OTpe3oK,
napajuie/bHbIi J1yay P,b' 10 mepeceueHHs ¢ opauHaTOM Haa adciuccoi 1 (Touka
e), U3 3TOM TOYKHU MPOBOJUM OTPE30K, MapayuieabHbId ayuy P,d’ no mepeceveHus
CO CIeAyIoIIel opanHaTol (Touka f) u T. 1. [lomydeHHbIe TakKuM 00pa30M TOYKH
npunaanexar rpapuxy V, = f'(¢). nsa oKOHYAaTENEHOrO MOCTPOEHHs Tpaduka
Yyepe3 MOJyYCHHBIC TOUKH MPOBOJANM TUIABHYIO KPUBYIO.

5. Jlna uarerpuposanus rpaduka V,, = f'(¢) u nomy4enus, B pe3ynbrare,
rpaduka nepemeieHus Toiakatens S = f(¢), miomamu yyactkos 0-1 ,1-2 u T.71. ¢
KPUBOJMHEHHOM OJTHOM CTOPOHON 3aMEHsIEM SKBUBAJECHTHBIMH MPSIMOYTOJIbHBIMU
IomaaIMy. BepxHue CTOPOHBI MOTYYUBIIUXCS MPSIMOYTOJBHUKOB TPOSKTHPYEM
Ha 0Chb A,. Jlasiee ienaeM MoCTpOEHNs aHAIOTUYHBIE I1. 3 1 4.

PaccunTaem moocHbIE pacCTOSHUS 110 POPMYITaM:

F, F
H, =% H, =%,
a 74
th hg

Ly, R Ly, Ry
rae F, = %, = % — IUIOIIAaU rpaduKoB.
[Tpumem th = 72 MM u hg = 144 mm. Torna nomydaem:

lpy'hay  110:72

H, = = = 27,5 MM;
4hy, 472
Ly, h :
oyhvy 11072
H, === = 27,5 MmM.
2-hg 2-144

3.3 Pacuer macmrabHoro koa¢duirierTa yriia moBopoTa Kyjiaudka,
MacITabHBIX K0P (HUIIMEHTOB TIEPEMEIICHH, aHAJIOTOB CKOPOCTEH U aHAJIOTOB

YCKOPEHUH.

Macmtab aOCIuccHOM BETUYUHBI Q'

Opas = Py + Py + @y = 55+ 11+ 55 = 121°;

Jlucm
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UHe. Nodvbi.

[1odn. u 0ama

UHe. Nenodn

__ Ppa6 _ (121°/180°)-3,14
Ho L 242

= 0,0087 pag/mMm.

Omnpenensem maciiTadHble KO3 GUIIMEHTHI EpeMEIEHuUs], aHaJIOTOB CKOPO-
CTU U YCKOPEHUS TOJKATEIS:

S e =L sin(¥g) = 0,21 -sin(20°) = 0,072 M;

_ Smax __ 0,072

= =——=10,0005 m/™mMm;
S hg 144 ’ /e,
0,0005
fas = -5 = = 0,00208 M/MM;
% HV'[,L(p 27,5-0,0087
Has 0,00208
d )
Ugzg = —— = = 0,0087 m/MM.
4°S ™ Hgup | 27,5:0,0087
de?

3.4 Omnpenenenre MUHAMAILHOTO paanyca Ipoduiis KyjJadka

as

Hcnonp3ys umeromuecs rpaduku S = f(@) u i f'(¢), ctpoum mua-

rpamMmmy S = S (3—;).

ds .
[IpoBogum ocu S n 7o 0 ocn S OTKJIabIBaEM OTPE30K S;y, 4, BRIPAKAIOIINI

Ha PUCYHKE MaKCUMAJIBbHBIA X0/ TONKATEIS Syyqy. [IpuMeM S}, = 36 MM, Toraa

MaciTad MoCTPOCHHUIA:

_ Smax __ 0,072

Shhax 32

Ug = 0,002 M/MM.

B npenenax S;,,, HaMeuaeM MO3MIIMH [IEHTPA POJIMKA TOJIKATEIIS COTJIACHO
JICTIEHHSAM YIJIOB @y U @y Tpaduka S = f(@): otpesku AgAq, AgA, ¥ T. 1. C TIEpe-
cu€TOM OT MaciTada (g K MacTaly pgr:

S?‘zsi.ﬂ

[ Wor
rne S = AyA;, S; — opaunaTel rpaduka S = f(¢) B MM.
Ha muHusIX, MpoBeaeHHBIX depe3 Touku A, A, W T. 1. Mapauie]IbHO OCH

dS/de, otkmaameiBaeM otpe3ku A,C;, A,C, W T. 1., BBIPaKAIOIIME BEIMYUHBI

ds
dS/d¢, cooTBeTCTBYIOIINE OpAMHaTaM rpaduka i f'(¢). OHU JOKHBI COOT-

BETCTBOBATh MACIUTA0Y UUg':
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Has

d
A,C; = has - —2,
do Hgt

rje i — nudpoBbie HHACKCH OYKBEHHBIX 0003HAYCHUI;

as .
h ds — OpJAWHATHI rpa(i)I/IKa % 10 COOTBCTCTBYIOIIIUM 1,
de

ds
pas — MaciuTab rpaduka o
de

Pe3ynbraThl nepecuéra pa3MepoB B 3TOT MacluTad MpeacTaBlIeHbl B TaOIUIE

3.2.

Tabmmma 3.2 — K pacuéry paguyca KyJiadka
[TonoxxeHue kymnauka 0,17 1 2 3 4 5 6 7
Si, MM 0,0 15 12,0 37,5 72,0 | 106,5 | 132,0 | 1425
Si, MM 0,0 0,4 3,0 9,4 18,0 26,6 33,0 35,6
hg_i> MM 0,0 9,0 36,0 63,0 72,0 63,0 | 36,0 9,0
A;C;, MM 0,0 2,0 7,9 13,8 15,7 13,8 7,9 2,0

[Tpogomxenue TadauIIb 3.2

[TonoxxeHue Kymnauka 8,9 10 11 12 13 14 15 16

[Modn. u 0ama

o

Bzam. uHs.

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

Si, MM 1440 | 14255 | 132,0 | 1065 | 720 | 37,5 | 120 | 15
ST, MM 360 | 356 | 330 | 266 | 180 | 94 | 30 | 04
has, v 00 | -90 | -360 | -63,0 | -720 | 63,0 | -36,0 | -9,0
A;Ciy MM 00 | 20 | 79 | 138 | -157 | -138 | -7.9 | -2,0

Opuentanus otpe3koB A;C; cieayer mnpaBuiny: oTpe3ok A;C; momydaer

HaIlpaBJICHUE MOBOPOTOM CKOopocTH Toskarens Vp Ha 90° 1o BpalleHuIo Kyaadka.

. ds
K nonyuusiueiics nuarpamme S = S (%) IIPOBOJIUM KacaTeJIbHBIE 10 YIJTIOM

U, K ocu S crpaBa u ciesa. [TomyvaeM 3a TOUKOM MX NepeceueHust P 30Hy BO3MOK-
HOTO PACIOJIOKEHUS IIEHTpa BpallleHus KyJiauka (3allTpuXOoBaHa), IPU KOTOPOM
BCEr/ia BBIIEPKUBACTCS yCa0BHE ¥ < U,. B 3aITpUX0OBaHHOM 30HE OTMEYAEM TOUYKY

O — ueHTp BpaileHus Kynaudka. [lonyuaem:

ro = 04y - pgr = 172-0,002 = 0,34 M = 340 M,
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3.5 TlocTpoeHue TEOPETUUECKOTO U AEUCTBUTEILHOTO MPOPUIIS KyJlauka

N3 nentpa O npoBOaMM Jyd, CBA3BIBAOIINMI €r0 C TPOU3BOJIBHON TOUKON Ha
ocH ToJikarensi. B kadecTBe TakoM TOYKM BO3bMEM BEPXHIOIO TPAHUILY Sy qy YEMY
cootBeTcTBYET Jyd OAg. [Ipuaaem Bcell cucteme KyJlauyeK-ToJIKaTellb-paMa oopart-
HOE BpalIEHUE CO CKOPOCTBIO — Wy, BCIEIACTBHUE YETO KYJIAYOK OCTACTCS HA MECTE, a
TOJIKATeJIb BMECTE ¢ onopaMu 1 1yuoM OAg OyaeT BpamaThes 0 4aCOBOM CTPEJIKE.
Brinensiem yribl, poXoAuMBbIe B 3TOM JiBHKeHUU JIydoM OAg, paBHbIE (Pa30BbIM —

@y, @y @g. YIIIBL @y ¥ Py JIETUM HA 9ACTH, COOTBETCTBYIOLIUE JCICHUIO OTUX YT-

noB Ha rpaduke S = f (@), TOYKH JeIeHUs TOMEUYCHBI Iudpamu 1, 2 U T. 1. Ha Ayre
paanyca OAg. YKa3zaHHbIE TOUKH SBIJISIOTCS OOLIMMU JIJIS1 JIy4a U TOJIKATEIsL.

JUist mosTydeHusl MO3ULMI LIEHTpa POJIMKA TOJKATENsA B OOpAIlIeHHOM JBUXKeE-
HUU HY’KHO Ha Ka)KJIOM KacaTeIbHOW OTMETHUTH COOTBETCTBYIOILYIO TOUKY A; pas-
METKU Sy 4y [1ocKkOmbKyY pazmep OA;, B mpsiMoM 1 00palieHHOM JIBHKEHUH OJMHA-
KOB, TIEPEHOCUM TOUYKH A; pa3METKH Sy, IUPKYJIEM Ha COOTBETCTBYIOIINE Kaca-
TenbHbIe (Touku A, A, u T. 1.). Tak kak ToYku Ay, A;, A, U T. 1. IpUHAUIEKAT U
TOJIKATENIO U KyJauKy (TOYEUHbIH KOHTAKT), TO, COEIMHUB IJIABHOW KPUBOU TOUKU
Ay, Al,..., Ag 1 Ag, Ajy,..., Al;, TIOlyd4aeM aKTUBHBIC YYaCTKA TEOPETUUYECKOIO
npodusist Kynauka. YaacTku AgAg v A3;A (has3bl CTOSHUS TONKATEIST) UMEIOT TPO-
¢witb nocrostHHOTO panuyca (0Ag u ry).

Panuyc ponvka BeIOMpaeM U3 yCIOBUI:

7, < 0,8 pmin = 0,8-196,8 = 157,4 mm;
1, <041y =04-340 = 136 MM,

I1€ Pmin = 180,9 MM — MUHUMAaNBHBIA pPaINYyC KPUBHU3HBI TEOPETHUECKOTO IPO-
(uIist Ha BBITYKJIOM Y4acTKe.

[puanmaem 1, = 120 mm.

JIJist momydeHus MpakTHIeCKoro mpouis Kyjladka HY>KHO TIOJYYHTh TaKOe

€ro o4ucpTaHuc, YTOOBI IIpHU COIMMPUKOCHOBCHHU €TI0 € POJIUMKOM LCHTP POJIHMKa COB-
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[Modn. u 0ama

Bzam. uHe. Ne

UHe. Nodvbi.

lModn. u dama

UHa. Neniodn

MelIaics ¢ TOYKaMU TEOPETUYECKOTo mpoduis. JTa 3ajavya pemnraercsi mocTpoe-
HUEM TaK Ha3bIBAEMOW 3KBUAMCTAHTHOM (PaBHOOTCTOSIIEH MO HOpMAaJsiM) Ha pa-
JINYC POJIMKA KPUBOM MO OTHOIICHUIO K TeOpeTHYecKoMy npoduitto. [ momyueHus
SKBUJUCTAHTHI U3 TOueK Ay, A7, A, U T. J. TEOPETUUECKOTO MPOQPUIIS MPOBOIUM
OKPY’KHOCTH pajiiyca POJIMKa 1, . BIMChIBas IIIABHYO KPUBYIO, KACAIONIYIOCS BCEX
NO3ULUKA POJIMKA C BHYTPEHHEH CTOPOHBI, NMOJIy4aeM OYEpPTaHHE MPAKTHYECKOTO
npoduias Ha pabounx ¢aszax Kymauka. Ha yuactkax EgEq u E;,E, nmpakTHUeCKui
IPOQUIIb OIUCHIBACTCS yraMH MOCTOSHHBIX paanycoB (0Ag — 1) u (15 — 1,)). s
nojydeHust Touek E, u E;; Hy)XKHO IPOBECTH JomoNHUTEIbHbIe Tyun O0Ay u 0A7,
J10 HepeceyeHus ¢ OKPYKHOCTAMH PaJIyca 7, IPOBEIEHHBIX U3 LEHTPOB Ay 1 Aj;.
Touku Eg u Eg noJy4aroTCsl aHAJIOTUYHO NIPU HAJTUYUU PaHee MPOBEICHHBIX JIyuen
0Ag u OAq. Pazmep OE, = OE;; BbISIBIIICT MUHUMAJIbHBIN PanyC MPaKTUIECKOTO

npoduiis Kynadka (00o3HaueH R).
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