KYNONA




e Kynon - npocTpaHCcTBEHHAsA KOHCTPYKLUNSA B BUAe
BbIMYKMOW 000S104KN BpaLLEHNSI OTHOCUTENBLHO
BepTUKaNbHOW OCW.

Kynona otnunyarotca ocobeHHO brnaronpusTHbIMU
YCIOBUSIMMN MPOCTPaAHCTBEHHON paboThI.

[1lo pacxoagy maTtepunanoB OHU 3KOHOMUYHEWN OPYrnxX
NPOCTPAHCTBEHHbLIX NOKPbLITUN.

ANeMeHTbl Kynona:
1. pacTAHYTOE OMNOpPHOE KOSbLIO
2. TOHKOCTEHHas oborioyka
3. CXXaToe (boHapHOoe KOJbLO




OCHOBHbIE TUNbI Kynonos

CnnoLwHble UNu rnagkme

BonHucTble




CknagyaTtble

PebOpucThbin

/ME%
%’E]l%% PebpuncTo - KonbLieBow




B 3aBucnmocTu ot CTpeéeribl noabemMa Kynora MoryT ObITb:

[lonornmm ~“D<h<=D




B 3aB1UCMMOCTM OT oYepTaHus
obpasyoLlen
000noYKM Kyrnosia MoryT ObIThb:

a) Chepunyeckmmm (LLapoBoU Kyrnor)

6) SnnunTuyeckumm

B) KoHnuecknmu




OBOJIOYKU MOI'YT BbITb MOHOJIMTHBIMU UMK CBEOPHBIMIA

MoHONMTHbIEe 060NOYKN KyMnosa, Kak NpaBuiio, NPOeKTUPYHT
rnagknmMm.

COopHble Kynora genarT pedpucTbiMu.

[leneHne Nnpon3BognTCA CE4EeHNSAMM:

Il\\

a) MepugnoHanbHbIMU 6) MepuagmoHaribHO-KOMNbLEBLIMU
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O6wwme nonoxeHun pacyerta

[Tpn NPOEKTUPOBaAHUN KYMNOSIOB YCUNUA MOXHO OnpeaenaTb
no 6e3MOMEHTHOW TeOpUU

C HanoXXeHnem ycunum Kpaeoro agodpekra.

Be3aMoMeHTHOE HanpsiXKeHHOE COCTOAHME Yynpyrom 060so4KM ¢
BEPTMKASIbHOW OCbIO BpaLLleHUa MOXeT bbiTb obecrnedyeHo npu
cobnogeHnn crneayrLwmx yCrnoBum:

- NNaBHOE U3MEHEHME TONLWMHBLI 0BOSIOYKU U
paanyca KpUBU3HbI;

- AencTByrOLLME Ha 0DOSIOYKY Harpysku
paBHOMEPHbIE U CUMMETPUYHbIE;

- paguarnbHble U YIIOBbIE NEPEMELLEHNS KpaeB
000no4Ykm cBoOOAHbIE.

B atom cnyyae
KpaeBble yCnoBua 000MNOYKN CTaTUYECKN onpedenumel,



«BbeamomeHTHan» pacyeTHasi cxema Kyrnosna

OCb cummempuu

OnunpaHune Kynona no BHELWHEMY KOHTYPY NPeacTaBnsoT Kak
HenpepbIBHOE, LLIApHUPHO-MOABUMXHOE, 0O6pa3oBaHHOE CTepPKEHbKaMMU,
HanpaBneHHbIMU MO KacaTenbHON K MEPUAMNOHASbHBIM CEYEHUSIM
0DONOYKMN.



Harpyska Ha 060Mn04Ky ocecummeTpuyHas



[1Ipn ocecnMMmMeTpUYHOW Harpys3ke B cpeanHHOW
NOBEPXHOCTN OEUCTBYIOT HOPpMalbHble yCunug,
a KacaTelnbHble YCUNUA paBHbl HYTHO.

N1 — mepuanoHansHoe ycunue;
N2 — konbueBoe ycunue;

Z — HOPMaJlibHaA K NoBEPXHOCTU

000noYKkn cocrtasnatoLlas

BHELLUHEW Harpysku.




PaccmMmoTpum ycrnoesme paBHOBECUS
OTCEeYEeHHOW YacTu Kynona.

CyMma npoekunn Ha HanpasfieHne OCN CUMMETPUN:
=N, -Sing-27-r=Q,

Q¢ - CyMMapHasi Harpyska, JeMCTBylLasa Ha
OTCEYEHHYIO YaCTb 0OOST04KU

I’ - pagunyc konbueBoro ceueHus

Q
VE OHanbHOe ycunue N, =— -~ l
pPYANOHANbHOE YyCUnu 1 271 Sing (1)
Q,
Pacnop H = N1COS(0 = —

27r-r-tgo



[Mpn 6e3MOMEHTHOM COCTOSIHUN CpPaBeaSIBO PaBEHCTBO:

N, N,
Rl R2

[ns cchepuyeckoro kynona R, = R, = R, Torga:

N,+N,=-Z-R (2

cooterctBenHo N, =—Z-R—N,;



OCHOBHbIE oceCMMMETPUYHbIE HArpy3km Ha Kynori

o
o]




Ycunuss om cob6cmeeHHO20 8eca
CymMmmapHas Harpyska OT OTCeY4eHHOW YacTu
Q¢:277R-a~g (3)

a=R-(1-Cos¢p) - nogbem cepuyeckoro cermeHTa
r =R-SIng - papyc konbueBoro ceyeHus

Y4ntbiBas 3Tn 3aBMCUMOCTU, noactasmm B popmyny (1) BbipaxkeHue (3):

~2-7-R-R(1-Cosp)-g  R(@-Cosp)-g

N, = : : Y
2-7-R-SIng-Sing (Sing)

~R(1-Cosp)-.g  R(E@-Cosp)-g ~ R-g
1—(Cos¢)* (1-Cosp)1+Cosgp) 1+Cose




HopmanbHas coctasnsowasn Harpysku  Z = -Cosg

icnonb3ysa 370 BbipaXeHue ns opmynsbl (2), Noay4nm:

R-Q
1+ Cose

N,=-Z-R—N,=-g-R-Cos¢p + (4)



Yron, cCOOTBETCTBYHOLLNM
LLBY Nepexona Haxoanm
n3 dpopmynel (4)

MepuauoHanbHble ycunus B
oGonouke kyrnona N,

(BCerga cxaTtume)

KonbLueBble ycunusa B
o6onoyke kyrona N,

(Hanps»KeHUsa MEHST 3HaK)




Ycunuss om eeca cHeza

_ 2 o2
Q,=s7-R"-Sin“gp
HOpMaribHas COCTaBMsAoLWasn HarpysKu:

Mo cdbopmynam (1) u (2) Haxoamm: N,

Z =s-Cos’p



MepuanoHanbHble YyCUnms B
o6ono4yke kynona N,

(BCcerga cxartue)

KonbueBble ycunua B
o6onouke kynona N,

(Hanps»KeHUa MEHSAT 3HaK)

—&TRCOSZ¢=O

Yros, COOTBETCTBYOLLUN LLUBY Nepexoaa
Haxoaum n3 popmynol (5)



YYET KPAEBOI'O S®PDEKTA

OnopHoe KonbLOo caepXnBaeTt cBOOOAHbIE NEPEMELLEHUS
000noYKkM Ha KOHTYpe. Bcneacrteue 3Toro cpegmHHas
NOBEPXHOCTb 0DOMNOYKM UCKPUBIIAETCH OT U3rnba B
MEepPUAMNOHArIbHOM HanpaBleHUN.

N3rnd obono4kn nmeet
NoKarsbHbIN XapaKkTep U
ObICTPO 3aTyxaeT no
Mepe yaaneHus ot
OMOPHOIO KorbLia,
CMEHSIAACh
oeamomeHTHbIM HIC.




[0 NUHUN KOHTaKTa 0O0MnoYKM N KonbLa BCneacTtasme nx
B3aMMOOEeUNCTBUS BO3HUKALOT:

* N3rndaroLwm MOMEHT |V|o , AEeNCTBYIOLLMN B
MepuanoHarnbHOM HanpaBeHnn

e pagnanbHbIN pacnop Ho , AENCTBYIOLLWN B MITOCKOCTM
OCHOBaHMS1 0DOMOYKN.

Nx BeENnYnHbI 06ycnaBnmMBalOTCsi COBMECTHbLIM
nedopmMmupoBaHneM 06004k 1 ONOPHOTO KOmbLa.



Cuncrema KaHOHNYECKNX ypaBHeHMIZ MeTOoOda CUI,
BblPpa>XakOLWLMX COBMECTHOCTbL YITIOBbIX U NMUHENHBbIX
nepemeu_l,eHl/uZ KyrnoJia 1 OnopHOro Kosibua rno JinHnm nx
KOHTaKTa, MMeeT BUA.

a11Mo "'aleo = dy
a21Mo "‘azzHo = dyg

KoadhdpuumeHTtsl &yq, &5, Ay - 3TO NepemeLleHus
KpaeB 0DOMNOYKM OT HEU3BECTHbLIX €OUHUYHbIX

yeunui M, =1n H, =1.



A 12-R?

Ady; =

D E, -b, -h®

A 12.R?

T P TE b
3 2 2
a, = A Sin’g, + i 12-R; e
2.D E-F, E b -h

b.,h, - wupnHa v BbIcOTa onopHoro konbLa

- MONOBMHA LieHTpanbHOro yrrna Aayrn o6ono4vku B
MepUANOHaNbHOM HanpaBieHUH.

Dy



A - ynpyrada Xxapaktepuctuka.

A4 rmaakmx KynosioB A — O, 76 5 ) RO

2
anst pedbpucTbIX Kyrnoros A= (4 . In y RO ) / 5n

| - MOMEHT NMHEPUNU, NPUXOAALLNNCS HA eONHNLY AfNHbBI C Y4ETOM
N pebep;

5 - NpyBeAEHHAA TonwmMHa 0b0onoYKkM C y4eTOM ceveHunsa pebep.
n

[D - wu3rMbHasa XecTKoCTb MepUaMOHanbHOW Norochkl eaNHUYHON

LLIMPUHBI

Fk - nfioiaab ceveHnsA KoJibLla

Eb - Moaynb gedopmaLrmmn 6eToHa



KoadbdpuumneHTtsl djg n d,y - nepemeLleHns
KpaeB chepunyeckom oboouKkn.

OT cobeTBeHHoro Beca

g-A* . g-A* 1 .
= a,, = Cosgp, — Sin
gt 2R, SINGy - &0 =7 R, TG Cosg, &

Ot BecacHera S

4
:‘ SIn2¢, a,, = 5 A

a,, =§ Sing, - Cos2¢,



MomeHTbl M (1) v konbuesbie younna N, (4) no anune
MepuanaHa B 3aBMCMMOCTM OT kpaesbix yeunuie - M n H,
onpenensoT No doopmMyram:

M (A) =-M,(cos A +sinA)e™* + A-H, sing,sin -~

2.R2
N,(A)=N,————M,-e"-(sinA—cosAi)—

A2
P .
—~ AO H,-sing,-e*-cos A

me 4 =L / AN (OTCYET ANUHbI Ayru L BeOyT OT Kpas,

K KoTopomy npunoxens! yeunns My v H )



KOHCTPYNPOBAHWE

* TonwwmHa ot 1/800 oo 1/600 paguyca KpmMBU3HbI 0O0OMNOYKMN,
HO HE MeHee 5 CM.

* [1pn TonwmHe go 70 MM pekoMeHOyeTCs KOHCTPYKTUBHOE
apMumpoBaHue B BUAE OOAUHOYHON CETKU N3 CTEPXKHEN
anameTpom 4-6 mm, ¢ warom 150-200 mm.

Mpwn 6onbluen ToNwnHe PEKOMEHOYETCA YyCTaHaBNMBaTb ABE CETKMU.

* B 30HE NpuMbIKaHMUst 060MOYKM K KOMbLy TOMLMHY 060N0oYKM
YBENUYMBAIOT U YCTaHABNNBAIOT AOMOMHUTENBbHYIO CETKY CO CTEPKHAMM
OnameTpom 6-8 MM MepnanoHanbHOro HanpasBeHMs.

KonnyecTBo CTEp)KHEN pacCYMThIBAETCS MO MaKCMMalibHOMY
MepUaNOHaNbLHOMY 13rnbatoLemMy MOMEHTY,.

[na obecneyeHnst yCTONYMBOCTU E(h 2
060M04KM Kynona AOMmKHO q<—2| —
cobnioaaTbCs YCroBme: 20\ R
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CNACUb6O0 3A BHUMAHUE



