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VAK 621.01.001

A. T. KIHHUbKHA

J0 MUTAHHS NMPO CHHTE3 JISIMBAOMNOAIBHUX MEXAHI3MIB
M. JI. YEBULIEBA 3 NMAY3AMH

Oannm i3 WASXIB NiJBHILEHHS HANIHOCTI BHPOOHMYHX MAlIHH-aBTOMA-
TiB € 3aMiHa B HHX MeXaHi3MiB 3 BHIIHMH KiHEMATHUHHMH NapaMH Mexa-
Hi3MAMH 3 HIXKUHMH KiHEeMaTHYHHMH napamu. B 3B'Si3Ky 3 1HM 3a ocTaHHi
POKH Gibi THGOKO POSNIAAAIOTLCA NpobJeMH CHHTe3y IapHipHHX Mexa-
nismis. 3okpema, ans 3abesneueHHs WHKJIYHOTO pyXy 3 OJHi€0 maysoio
BHKOPHCTOBYEThCs JsiMGaononiounit mexaniam I1. JI. YeGumena, no sikoro
npueanana aiaga DEF (puc. 1).

Puc. 1. Cxema anmGxono-
AiBioro Mexaniamy
UeGHuesa 3 naysoio,

Xapakrep TpaekTopii Toukn D 3ajeHTh BHKJIOYHO BiXl napamerpis
r=0A4, d=C0, o=ZABD(AB=BC=BD=1). Ilpn nesux cnispianouen-
HAX MiK HUMH Touka D omucye Ha Jesikifi AiMsiHII c¢” WATyHHY KpHBY, siKa
HaGIHKAETbCA 10 AYrH Kosma papiyca R 3 uentpom B Touuni O, Slkuo B
Touni D npuennatn piany DEF, B skiit gosxuna aanku DE=R, a noso-
JKenns wapnipa F BuGpath Tak, mo B OXHOMY i3 Kpafinix mosoxenb aan-
ku EF mapnip E cnisnanae 3 toukoio O, 10 Kopomucao EF Gyae matn
naysy B pyci nporsirom uacy nepemimenns Touku D no ginsmui cc’; 3a ueit
nepioa kpusomun OA noBepHeThest HA KyT 2ct.

Cuntesy aaMG10MOAIGHAX MeXaniamiB npucssiueno psin pobir IT. JI. Ye-
Guwesa [6], I. 1. AproGoseschkoro (1, 2], M. I. Jlesutcbkoro, C. O. Yep-
Kyftinosa [1,2,5] Ta immmX Buennx. Aje He3BaXKalouW Ha We, Taki Mexa-
HI3MH He OJepiKaJl Ile WHPOKOro NpakTHUHOro 3actocyBanms. Lle mosic-
HIOETLCS TEPI 33 BCe THM, 1O NpPH AOBiIbHOMY BHGOpi mapamerpis 7, d, ®
Jly’)Ke 4acTo He MOXKHA 3HaiTH AificHHX po3p’a3kiB. B mpomy BigHomenni
3aCAYroBYIOTb Ha yBary jocaijkenus, nposeneni JI. C. Ipoasercbkoio [3,
4] B IHMAILL, na ocHoBi SKHX PO3pOGIEHO PeKOMEHANIT 3 METPHUHOTO CHi-
Teay aaM6AonofiGHux Mexanismip UeOnmesa B 3aj1eKHOCTI Bifl yacy naysu
(abo kyra maysn 2a) i jgonycTHMHX KyTiB Iepezaui, noSyioaHo oGaacti
iCHYBaHHs MeXaHi3MiB, CK/1alleHO OBiIHHKOBI KapTH, siKi 3B'3YI0Tb OCHOBHI
PEOMETPHUHI XapaKTepPHCTHKH LHX MeXaHi3MiB.

[Tpu noGynoBi noBinHUKOBHX KapT (3) i mepw 3a Bee 3aneRHOCTI
=f{d), aKka nexuth B iX OCHOBi, 6yB BMKOpHCTaHHil rpadoanatiTHuHM
MeTOzL.
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[image: image3.jpg]OcHOBHI reoMeTpHuHi NapaMerpH, i mo HaiGiAbI BaXJIHBO — AOBKHHA
kpusomnna OA npn 3ajanoMy KyTi oo i BHGpamwnX o i d, MoxyTe OyTH
BU3HAYEHi 3 Hanepe]l 3a/aHOI0 TOUHICTIO MOPIBHAHO WBHAKO i aHaiTHIHO

3a jonomoroio ELIOM.

BHKOPHCTAHHS ELLOM JUJig NMOBYJAOBH JAOBIJHHKOBHX KAPT

3ajiaBuiuch 3HAYEHHAM ©, o i d, BUSHAUAEMO JOBXHHY KpHBOMANA 3
Gopmyan (6]

a2

r=sin%"——i, (1)
sin(m— .
ne

sin g =247 @)

! on
ctgf,;:* i cog % ; (3)

1

sin T
sin %: %Vd‘ ~+ r<+ 2dr cosa. (4)

SIk Bunno, piBusinus (1) TpaHcueHAeHTHe, HOrO MOXKHA PO3B’A3ATH TiMlb-

KH HaGJMKEHO METOJOM iTepailii, onepeJiHbo HAK/JaBIIH HA 3HAYeHHS BeJH-
unH d i r YMOBH, IPH AKHX BOHO Mae€ JificHi po3B’si3kH: a came:

1) ymOBYy mpOKpydYyBaHHS

4 W MexaHiamy;
2) yMOBY MOTHKY N'SITOrO
161 NOPSIAKY WATYHHOI KPHBOI 3

KOJIOM;

42 3) ymoBy naGumKenns Beiei
a8 warynnoi kpusoi n0 koma [3].
Ilepma i apyra ymosn BH-
04 KOHYIOTbCA TOM, KOJM NMPH Po3-
/s paxyHKax mouaTKOBe 3HAYEHHA
0O W . 20" 2" 590" w  LOBXKHHH KDHBOWHNA ro BHGH-

PaEeThCS  TAKHM, 11O 3aBXKIH
Pic. 2. 3anexuicts rpamiimnX aavens 6as0-  3HAXOAMTHCA B IfICHIf  30Hi

sigmani d Bin Kyra ajomy matywa o. OMNKPO noBinuukosoi KapTit
[3] (ams. puc. 3), To6TO
a) mpH
0<d 1r=Cd; (5)
6) npu
1 <d<2r,=C(2—d), (6)

ne koedinienr 0<C<I1.

Ias suavenb o =60 —-270° moxkna pekomennysaru C=0,25.

Tpersi ymoBa 060B’A3KOBO BHKOHYETBCSI /15t BCIX 8HaueHb d, K JeKaTh
#a Biapisky OM opausati aiarpam r=[(d). Ha ocuoBi namux poGotu [3]
noGynosana fiarpama d=f(w) (puc. 2), 3 AKOi MOXHA BH3HAYHTH TpaHHIi
AificHux 3Havenb d (HHXKHsS BiTKa BiAmoBilae suauennsiM d B Touui O nia-
rpamu r=f(d), a sepxus — B Touni M). [liarpama d=f(w) Moxe 6yTH
oJlepKana i HA OCHOBi AHANITHYHHX PO3PAXYHKIB.

Cuaig 3ayBaKuTH, WO AificHi 3HaueHHs d [t MeXaHisMiB, B SIKHX
240° < ©<120° MOKYTb Jemo BHXOAHTH 3a Mexi 3omn OMN, axe ui 3Ha-

62




[image: image4.jpg]HEHHSl He MOXKYTb OyTH BHKOpHCTaHi /ISl NMPOEKTYBAHHS LHKJOBHX MeXa-
=

nisMis 3 naysamu. Ipn ©<120° aGo Kyt mepenaui p,=q¢,=2arc sind2 <

<30°% a6o paniyc R nopismsno mamuii (R & DoD.), mo He Aae MOXKu-
BOCTi CNPOEKTYBATH NpHEAHARY Aiady Tak, mo6 KyT nepexadwi ps (pue. 1)
nexas B aonyctuMux mexax (30° < pg < 150°). ¥ Bunaaky, xoau w > 240°
HaBNakH, pajiyc R AykKe BeJukuii i, KpiM 1pOro, mwaTyHHa KpHBa Mafike
NOBHiCTIO HaGAHKAEThCA A0 NpaAMOi ainii (DoD, 0, R — oo, nus. puc. 4, a).

Tlpouec pospaxymky spificrioBases Tak: 3 (5) a6o (6) Bu3HauasoCh
3HAUEHHA ro, AKe MiICTABJIAIH 3aMicTh r y dopmyan (2-+-4), 3 sAKuX 3Ha-
XOAMJHCH TONepe/Hi SHAYeHHs KYTIB o, @1, g2, a 3 popmynu (1) mizpa-
XOBYBAJIOCh siKeCb 3HA4Y€HHS ry JOBXHHH KPHBOLIKNA.

F e L e B
S8 a0e

0 gz 0% o6 E

62 04 06 08 10r

a 6
Puc. 3. Jlosinnuxosa kapra Aas sHavens o= 180°
@ — sanexnicrh Mix pauiycom r kpmpomuma | Gasoniinaimo d mpH 3aABHRX KyTax gi 0 — sa-

aemnicts paalyca R i Gasosimmani d; 6— Blaxwrenss Tpacktopll Toukm D ma aamnml ccf
»ix kona paniyca R.

B ToMy BHIaAKy, KOJH
(r1—ro) < Ar, (7

3ajlaya BBa)KaJach pPO3B’A3aHOI0 (Ar — Hamepej 3ajaHa BeJHYHHA T110-
XHOKH) .
Ipn nesnkonanni ymoeu (7) 3 popmyan

=t @®

3HAXOAMJIOCH Iy, fIKe MIACTABAAMH y PopMyian (2—4) samicTs BeaHuHHH r,
i npouec pospaxyHKy NOBTOPIOBABCS.

Pospaxynku Gyan 3poGueni aas Beix smauenn o=60--270° 3 Kpokom
Aw=l‘(1)". a=25--150° 3 kpokom Ad=25° i d B 3omi OMN (puc. 2) 3 Kpo-
KoM Ad=0,05.

Ha puc. 3 nokasano ROBiAHHKOBY Kapry Ajsi sHauerb o= 180° noGy-
JI0BaHY Ha OCHOBI OZiepIKaHHX Pe3yJbTaTiB.

Bukopucranusi EIIOM 1103BOJIHJIO JIONOBHATH JOBiIHHKOBI KapTH,
no6yaosani JI. C. I'poasencyKoio, 36iAbUINTH iX KifbKiCTh i, 10 yxKe BaX-
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[image: image5.jpg]JIHBO, CKNacTH ’raﬁJlHui umbponnx 3Ha4YeHb OCHOBHHX TeOMETPHYHHX mapa-
METpiB 3 BHCOKOIO TOUHICTIO (PO3paXyHKH BeJHChb 3 TOUHICTIO 10 mMIOCTOI
3nauynoi ungpu).

CHHTE3 MEXAHI3MIB 3A 3AJIAHHM KOE®ILIEHTOM
POBOYOro XOAY BEJEHOI JIAHKH

Tlpu nNpoeKTyBAaHHI MeXaHi3MiB Jye 4acTO Bax/inBO 3GeperTH sajane
3HavenHs Koedilienra poGouoro Xony BeleHOT JaHKH.

K= )
ne t, i By, t, 1 B, — Binnosinno wac i KyT moBOpOTY KpHBOLIANA 3a fepion
po6ouoro i XoJ0cTOro XoAis Beienoi JdankH. Llio yMOBY MOXHA SAIHCHHTH
BiANOBiAHMM po3MilleHHAM mapuipa F ma Aysi xona o—a, ONHCAHOTO 3
Toukn Oy paniycom b=EF.

TakuM YHHOM, 3a/laya CHH-
Tesy IHX MeXaHiaMiB 3BOXMTHCS
710 3HAXO/KEHHS JOBXKHHH KO-
pomucnia EF=b i kyra y=
=ZCO\F.

Jlopxkuna xopomucaa EF
BHOHPAETHCS 13 KOHCTPYKTHBHHX
MipKyBaHb: YMOB KOMIOHOBKH
Mexanismy, 6axaHOro Kyra pos-
Maxy ys, YMOB 3aK/IMHIOBAHHS i
NPOKPYUYBAHHS MeXaHi3My.

Ilpu BuGpaniit noBxumi b
KOPOMHC/IA KYT y MOXHA BH3HA-
YHTH, SKIO GyAyTh Biftomi Kpaii-
ui mosoxenns wapuipa E.

KpaiiHe HHIKHE NOJOKEHHS
wapnipa E cniBnajae 3 TOuKol0
O, (BiZXHIEHHAM MATYHHOT KPH-
Bol Ha HinsiHii cc’ Bix Koma pa-
aiyca R smextyemo). B moment
noyaTky nepioay. Biianenus Ko-
pomucaa EF sin ainii O\F map-
wip D cnisnagae 3 Toukowo ¢’
maTyHHOI KpPEBOI, a KpHBOMIKT
OA yTBOpIOE 3 HANIPSIMKOM MiX-
ocsoBoi ainii CO Kyr Pr=o.

Bpaxosyioun, mo 15 mexa-
Hi3MIB i3 3HauenHsAMH © =120
--270° mwarynna KpHsa Ha Bep
Hill BiTUi 3aBXKAM BUNyKAA, KO-
Puc. 4. Jlo nuramus npo cautes aaMOxononiounx  pomneao EF Gyie MaKCHMAAbHO
mexaniawia I JI. UeOuuera 3 naysamh sa 3a18-  ginnanennw B Toukn Oj, TOMi.

uum - koediuientom K poGouoro  xo) BeAeHOT B
¢ T IR Koan watyn ED cuisnagatume

a— popaxynkoss cxema wexamlawy; 6 — nosepuyrufina 0 HOPMAJMIIO n-—n, ska mnpose-
90° naaw wewakoctedl Mexaiiamy UeGniena. JIeHa /10 WATYHHOI KPHBOI uepes
Touky D. LlboMy TOJOKEHHIO
Toukn D BiAnopifae nonoKeHHs KPHBOIMHNA, sIKe BHSHAYAETHCS KYTOM
pi=a+f, (Kyr i BiApaxoByeTbcs TaK, sIK NOKa3aHo Ha pHc. 4, a).
Taknm YHHOM, NOPSJIOK CHHTE3y MeXaHismy Oyle Takmii:
1. 3a sananum xoedinientom K poGouoro Xomy BeieHOl JaHKH BH3HA-
uaeMo KyT B, i3 dhopmyan:
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B=—Tix (10)

2. 3naxoaumo KoopauHatH mapHipa D, axi BiAnoBizaote mosoxenHio
KPHBOWINNA NPH KyTi Bi=0t+B,, 38 popmyar [6]:

p=CD = 2sin =™, (11)
$y =49 =arc sln%, (12)
ne
p,=2arcsln%, (15)
A=AC=Vd + r* + 2drcosp,. (14)

Koopannartu Touku D(Xo, Yo) B NPAMOKYTHii cHCTeMi KOOpAMHAT 3 1O-
uatkom B Touui C i Biccio aGeume, manpaeneniit no CO, GyayTb:

Xu:PCOS(x;m L

(15)

yo=psin (5" —)-

3. Jlast Toro, uio6 BH3HAYKTH NOJOKEHHS HOpMani n—n, GyLyemo no-
seprytHit Ha 90° naan wBHAKOCTed JsAMGAONOAIGHOrO MeXanismy UeGuime-

Ba. [ToGynoBy 3pyuno sjiiicHioBaTH Ge3nocepejbo Ha KiHeMaTHUHifi cXemi
MeXaHi3My.

Iposoanmo i3 Toukn O ainilo Ob, napanensny xopomucay CB, no
nepeTHHy 3 Hampamkom oci watyna AB, a 3 Toukn b — niunilo bd//BD, na
kil Bilknanemo Binpisok bd=ab, i 3'ennaemn Touxy d 3 Toukoo O, onep-
JKHMO nopepHyTHii Ha 90° nuianm mBmAKocTedl, B skomy Va=0a-py, Vg=
=0b-py,Vga=ab-py, a Vp=0d-py. Ockinbkn msuakicrs toukn D B
KOKHHIl MOMEHT pyXy Hanpasjena no JOTHYHili O WATYHHOI KpHBOI, TO
ainis Od pu3Hauae HanpsM HOpMani n—n, nposeienoi B touni D a0 wa-
TYHHOT KpHBOT.

Kyt & naxuny Hopmasi n—n o oci abeuuc MOKHA BH3HAUHTH i3 n0Gy-
JI0BAHOTO MJIaHy HIBHAKOCTed (puc. 4, 6), 3BiAKH BHIHO, 11O

&=pot0. (16)
B uiit popmyai
By =25t 4y, 7
b . bd e sin (o — p,)
= arcsin R (18)
ne
O—d=Vm”+ﬁz—2ﬁ-5?lcos(m—p,), (19)
bd =g Donib —4B) (20)
% & sin gy
a Ap=p; —m.
4. 3naxoanm koopaunath Touku E(x;, 4)):
Xy =Xo+RcosE; y1=yo+Rsiné. (1)
5. Ilosxkuua sinpiska O,E 3HaXO[HTbCs 3 BHPa3y
S=0,E=V (%, — X2)°+ (41 — 42)2 (22)

5 Monirpadis i Busasuusa cnpana 65




[image: image7.jpg]ne koopauHaTH ToukH O)(Xz, ys) BH3HAUAIOTBCA 3 QOPMYN:
xz=(fé~cos(n—%); yi=6i‘sin(u—%)~ (23)

6. Moniausmu sinpisok O,E nonoaam i nposismu yepes Touky M mep-
nenmukyasp 10 OiE, ofiep:KuMo reoMerpuuse Micue nosoxens wapuipa F,
AKi 3a/10BOJIBHAIOTH 3aaHOMy Koedinienty K.

7. BuGpasin 10BKiHY Kopomucna EF=b, sHaxoanmo KyT y 3 oue-
BHAHOT 3a1€2KHOCTI

Y=n—o—x, (24)

ne
oy =arc cos % R (25)
x,:n——%——arctg {:—:’;: (26)

Jlosxuna Kopomucaa EF npr 3afianiii BeMUMHI KyTa po3Maxy ys BH-

3HavaeThes i3 GopMyan.
S

s
2 sin 7

Mpu K=1 S=DyD;.

Y BHNAaAKy NpHEAHAHHS 10 OCHOBHOro Mexaniamy OABCD rpynu 2-ro
Kaacy 2-ro MOpsAKY KyT 7 (26) BH3HAuae NONOXKEHHA HANpPAMHOI, B3ZOBK
AKOT pyXaeTbest NOB3yH, BiAHOCHO oci O,C cumeTpii matynnoi kpusoi [3].
Maxkcumanbhuil XiZ noayHa S, BH3HAUAETHCA 3 Gopmyan (22).

Slk BHAHO i3 BHILECKA3aHOrO, CHHTe3 MeXaHiaMiB 3a 3alamhm Koedi-
WiEHTOM POGOUYOT0 XOLy BEJIEHOI JaHKH MOXe GyTH WIBHAKO i MPOCTO BHKO-
Haunii rpadivno. [opsiaok cHuTe3Y TaKHil XKe.

Cnpoektopannit 3a 3ajatum K Mexanism TpeGa mepeBipuTH Ha 3aKii-
HioBanHa | npokpyuysauns. Lle nurauns posrasnanock B poboti [3]. 3 me-
TOI0 Ginbll WBHAKOT OUIHKH KyTiB Mepeiaui p AMs BCiX MeXaHI3MiB, B
sxux npu K=1 kymn nepenavi 30° < p < 150°, Bukpeceni Tpaekropii Tou-
ki D, Ha skux nosuaueni touku Do i D, neperuny WAaTyHHOi KPHBOI 3 iX
eiccio cumerpii O4C (puc. 4).
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[image: image8.jpg]YK 621.01.001. K sonpocy 0 ciHTese ASMGA006PAIHBIX MEXAHHIMOB
I1. J1. YeGbimepa ¢ naysamu. Kinunsxkui 5. T.
Jo nurtanns npo cHATes AAMGAONOAIGHHX MexaHi-
mis I1. JI. YeGnmena 3 maysamn. 36. eIloairpadis
i BumaBumua cnpasa», Ne 5. Bun-so JIbsiscekoro

yu-Ty, 1969 (ykp.).

Hanazaerca metoduxa u pesyavrarol pacueros ¢ nomouwpio IBIM ocHosHbix 2eomer-
puneckux napawerpos AImGo0oGpasnolx mexarusmos I1. JI. YeGouuesa ¢ naysamu eedo-
M020 36eHG, @ TAKNE NPUBOORTCA AHAAUTUYECKUdl u 2paguuecKuil MeToObi CuUKTesa YKa-
JAHHBIX MEXAKUIMOB NO 3a0aHHOMY KoIpuyuenty paboweco xoda eedomoz0 3eena.
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