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TV —I'a6poro, Kareapa “MammHocIpoese 1 ypeaocTpoene”
yn. “Xamxn Jumarep” 4 ; 5300 Tabposo, BBJIT APV

B nacmosuam doknad ce pazenencoa KIacu@UKayuima u CMpyKmypama Ha CbOCHUme 3u0Hu
npedasxu usnonseany 6 ypedocmpoeremo. Jadenu ca ocnosnume Kunemamuuny cxemu na 2K-H
3b6HU NPedasky C acumempuier npogun Ha 3voume.

Kniouoeu dymu: cooCHu 3601 NPEOSKU, KUHEMAMUYHY CXEMU

1. BoBenenue

MexaHusbM, YHATO TEOMETPHYHA OC CHBIAJA C
OCHTE HA 3BEHATA, NPESAABALIA BHPTAMMA MOMEHT,
ce Hapu4a CBOCEH, & aKO 3BEHATa, OT KOWTO €
M3rpaficH MeXaHH3Ma ca 350HH Komena ce Hapaya
chocha 3u0Ha mpenaska [Cumeonon 2008, Msanos
2010, Crockett 19901.

Ha dur. 1.1 e nokasaHa KuHeMaTH4Ha CXeMa Ha
Hali-npoCTHA CHOCEH MEXAHH3BM C  YETHPU
NWIMHAPUYHY 350HA KOnela C HENOABIKHM B
IPOCTPAHCTHOTO OCH, BXOASAI Ba J W M3XO7L Ball
1I ¢ obuia reomMerpudHa oc. Tesu BAIOBE NMpelaBar
BXOJANIA ¥ U3XOASMIIMSA BHPTANHM MOMCHTH.

i I\
@ur. 1.1 KunemaTH4Ha cXeMa Ha ChOCHA
npegaBKa

Ilenra Ha HacTOSmMsS JOKIAJ CE ChCTOM Ja c&
DpPEACTAaBAT KWHEMATHIHUTE CXEM¥ Ha CHOCHHTE
3b0HM IPEAABKY B YPEIOCTPOSHETO

2. Uznoxenne - e

Ha ¢ur.1.2.a. ¢ Doxa3aHa KMHEMaTHIHA cXeMa
HAa CHOCEH MEXaHU3bLM, CBCTaBeH OT 3hOHEIE:

konena 1 M 2 ¢ BRHIIHO 3aUeNBaHe u 3p0er BeHen 3

62

‘mpemaskara  Ce

¢ BbuTpeliHY 3B0M HMMAllM  HENOABMXHE
NPOCTPAHCTBOTO ~OcW. Bxomsmus Ban 1
u3xosws 7 uMat obina reoMeTpHIHa ocC.

Ocute Ha 3b6HM Konena 1 M 3 ceBOAm
ofmata reoMeTpHYHAa OC M CE HApu4aT OCH(
3BEHA Ha MEXAHW3MA a CHOTBETHHTE 3LOHH KO
ce Hapuuar UeHTpanHM. [lox mpenaBar
OTHOIIEHHE Ce Pa3bupa OTHOIEHKHETO HA BINIO
cxopocTy Ha zBere 3BeHa 1 u 3. 3u6HO Kozes
3aleneHo cbC 3BeHa 1 W 3 He BIMAe
HpERABATENHOTO OTHOIIEHME OT Ban I KbM BaJ
ce Bapuda CaTeaUuTHO KOJIEIO.

e
a) 6) 8)
®ur.1.2. KnneMaTHYHH €X€MH Ha BAPHAHT
Ha npegaskata 2K-H:
a) sapuanT Aly; 6) BapnanT A3y ; B) Bapua
A}IB; r) BapuanT Ha JudepeHnHAIHNA Npea
A'i‘ 3 &) KHHeMaTH1HO 3aTBOpeHa NPeaaBK

R pHz
ATAG)s, GB2)n,

KaTo OCHOBHO 3BEHO MOXE [a CILyXKH BOIHL
KOETO HOCH CAaTEIATHTC M Ha CXEMATa € O3HA™X
6yxsara H (dur.1.2.6). Tlpu To3u cryyail oc)
356HO KONENO 2 Ce NBIDKM B IPOCTPAHCTBO
Happya IUTaHeTHA. 3
MEXaHH3BM, Ha KOHTO 1IOHE elHa 0C e JBU
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TPOCTPAHCTBOTO CE HAPHYA IUIAHETEH MEXAHW3ZLM.
Penosara npemaska mokazama ma ¢mr.1.2a ¢
HENOABWKHO Bommio H  Moke JecHO ma ce
TpanchopMUpA B IITAHETHa (bur.1.2.6,8) u
obpatHo.

MexanussM, Ha KOMTO BCHYKH OCH ca
nonpmkay ¢ur.1.2.r ce Hapuua mubepeHumanew.
Taxkpp MeXaHwsbM uMa TPH BRHIUHM Bama — B
JaNeHus caydaii Bxomam san I npa usxonamu I3
n Uy, CBBP3aHH C LEHTPANHOTO 3BGHO KOTeno 3 u
Boxunoro H.

Axo kBM gu(epeHIMATHMA MEXaHM3BM OT

(ur.1.2r ce cBbpKEe pENOBMS MeXaHM3BM OT -

¢ur.1.2.a ce momyuasa IBYCTBLANEH MEXaHHZbM
CBC 3aTBOPEHA KHHEMATHYHA cxeMa ¢wur.1.2.1. Tosu
MEXAaHH3BM TApPaHTHPA CAHAKBH UECTOTH Ha
BBPTEHE HA HAKOH OCHOBHM 3BEHA WMIM Taka
Hape4IeHOTO HAYAIHO YCIOBHE 32 CHIECTBYBAHE HA
Mexanusma. [IpM’ TO3H THOD MexaHM3bM  ce
TOJTY4aBaT &HAKBM HECTOTH HA BHPTCHE HA 3BCHO
3, u Bommnoro Hy, a chumio Taka Ha 3BeHa 1 m 3,.
Bxogamioro 38eno I HaMa uugexc.

AKO ChOCHHT MEX2HH3BM HMa 33 OCHOBHY 3BEHA
ABETS neHTpainy 366HH konena 2K u Bogmnoro H,
TOH ce napuua MexammssM 2K-H H e cherasen or
[BE NEHTpaIHM 360HM KONeda ©  BOJMIO.
Mexanuamet, nokasan #a ¢ur.1.2. e 2K-H u ¢ ¢
€AXH BCHEN HA CATENNUTa 2 U [IBE UEHTPANHH 366HK
Konena - e/IH0TO C BHHNIHK 360K 1 M BTOPOTO C
BBTPEIHY 3501 3.

Kunemartuuuns sapmanr ma 2K-H Mmexammsnm
ChC CaTeNuT C eHH BEHEll B HACTOAMATA paboTa ce
O3Ha4aBa ¢ Oyksara A.

Ha ¢ur.1.3. ca noxasann APYTH KHHEMATHYHUA
BapuanTH Ha Mexanusma 2K-H, kouto ce o3nagasar
¢ Gyxsara B. Tyx umame catemmt c asa BeHela
O3HA4ECHH € 2 1 4, KAKTO M JBE TIEHTPAIHH 366HH
Kojena - eqHoTo ¢ BBHIHAM 3661 1 M Broporo c
BBTpemHy 3561 3, mwiroc Boguto H.
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@ur.1.3. Kunemarnuen sapaant B Ha
npegaskara 2K-H
a) Bf, 0) B

Hait-ronsmo pasnpocrpasenne B Téxmmkara ca
TOJIyMHIIA CbOCHU 1ipenasku 2K-H cvorsercTBamm
Ha KUHGMATHYHUTE Bapuant A u B.

B 3aBrcuMOCT OT mOABIKHOCTTA HA OCHOBHHTE
sseda 2K-H wmexammsma ce tpamchopmmpa s
TIPEAaBKa C eJlHa WIIH [IBE CTENeHH Ha cBobona. [pu
elHa cTemeH Ha cBoboia ce ofpasysa penosa
upepaska (bur.1.2.a), wm  gBa Bapuanta Ha
lianeTHa npenaska (¢ur.1.2.6 u B), a mpu gBe
CTemeny Ha cBofiosia ce o6pasysa aubepeHLHATeH
mexauustM  (ur.1.2r). Or Tyk crenpa, we
KMHEMATHIHUA BapMaHT A Ha MexaHmama 2K-H
TO3BONABA HONyYABAHE HA YETHPH BApHAHTA
CbOCHM TIPENaBKM, paboTel B pexuM Ha
peoynupare Ha 4ecTOTaTa HAa BepIeHe. B To3n
ciy4alt Karo BXozit Ban cayxu san Il (ur.1.2.a,
6), Bomunoro H (¢ur.1.2.8) u Banoee II; u Iy
(dur.1.2.r).

Pasmuuen  chuetanms Ha nmocaemomaresmo
CBbP3aHA BapuanTH A wim B kakto w A u B
o0pasyBaT CIAMKHM JBYCTBNANHM KHHEMATHYHH
CXEMH.

3 I ‘ r :;2 L 13
23 | Tan ”2?11&&}32
T | T I]71
I 17 1 I IT

1 Iz}

g
a) 6)

@ur.1.4. KnnematHanu BapuaHTh AA
Ha npexaekara 2K-H:
32

H, ,3 3
a) BapHanT A1§1A1:H2 ; 6) BapuanT AH}lAIZHZ

MexaHusmu AA, TOTy4eHN apes
TIOCNCAOBATCIHO CBBP3BaHE HA KHHEMATHIHH
BapHAHTH A ca Noxa3aHu Ha dur.1.4:

1. Ipenmaska AP;IA?:HZ oAyd4eHa  OT
HOCICNOBATENHOTO CBLP3BAHE HA [BE CTENCHHM A,
KaTO0 TIpH MbpBaTa BBPTEAHBOTO JBIDKEHHE Ce
npeaasa Ot 3BeHO I Ha 3BeHO 3, M HemomsIKHO
Boguno H,. Ilpu Bropata cremen BBPTCHETO ce
Upepasa  or 3seHo 1, ma spemo H, wpm
HENOABIKHO 3BeHO 3, Hauawso ycmoswe 3a
CBIICCTBYBAHE HA TAKHB MEXAHHU3BM CA CHHSKBUTS
YECTOTH HA BHPTEHE Ha 3BeHa 3; 1 1, (dur.§.4.a).

32 p32
2. Tlpenaeka A Ally, Tomydema or
TIOC]IENIOBATENNHOTO CBLP3BAHE HA JBE EXHAKBH
63
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CIENeHN Ha MeXaHH3bM A. BupreHeTo ce mpexasa
OT 38eH0 | Ha 3Bero H; npu menoapmxwo 3sero 3.
Havanno ycnosue 3a chirecTyBane Ha Mexammsma
TpENCTaRiBa ENHAKBATA HECTOTA HA BbPTEHe Ha -

3sera Hy u 1; (¢ur.1.4.6)

H
¢ur. 1.5. Bapuanr B(I§12(31)32A£l Ma

KHHEeMaTHYHO 3aTBopena npegaBka

Mexanusmm che 3aTBOpeHa KuHeMaTHEHA
©XeMa ca iokasany Ha Gur.1.2.1 u dur.1.5:

1. HNpenasxa AIAAI(E)31 (3H,, [OTydeHa or
TOCIE0BATENHOTO CBEP3BAHE HA JBA MEXAHWUIMA
A. TIlppsata cremen A,ﬂe madepeHnrama u
BBPTEHETO OCTHNBA Ha 3BeHO L. Bropara cremen ¢
¢ HenonswkHO Bogune H, w'BbpTeHeT0 ce mpeasa
OT 3BEHO 1; KBbM 3BeHO 3,. Hagammu YCHOBHA 3a
CBIIECTBYBAHE HA MEXAHU3MA Ca eHAKBH YECTOTH
Ha BEPTCHE HA 3BeHA 1, u 3, , chImo Ha 3;uH. B
0003HAYEHNETO HA TIPENABKATA OCHOBHHTE 3BEHa ca
B CKOOM A CHOTBETHHTE HAYATHA YCIIOBHA Ca H3BHH
cxobuTe KaTo HEAEKcH (dur. 1 2.1

2. Ilpenarka Bg;lz G1s, A%, nwprata cremen

HOIydena oT B MEXaHu3bM ¢ HEOBKHO BOXMIO
H,, xaro Bwpremumoro npwrenme ce Tpenasa ot
38eHO [ KBM 3BemO 3. Bropata crenen
IPEACTaBNsBA JU(EPEHIMATEH MeXaHH3bM AA,
karo 3sena I u 3, ca cBBp3sanm choTBETHO Che 3BEHA
1; u 3, (wavanam YCHOBHS 33 CRINECTBYBaHE HA
Mexanusma). IIpu Bropata crenen ocHOBHRMTE 3Bema
3; u Hnpegapar BBPTENMBOTO IBIKCHHE M3BHH
mpenaskata  (ur.l.5).  Axo mudepermmanmmi
mexanussm A? mameamsea (ynxmimre Ha ®BTOpA:
CTCNIEH Ha 3aTBOPEHA IPENABKA, BBB O3HAM
HE CC TMOCTABSAT MHIACKCH B OCHOBATA HA GyK®S
OcHoBHMTE eramm B

64

HIPOCKTHPAHETO € aHAM3 H
KHHEMaTHIHH ~ cXemu.  IIpm
€3 HE CC Ch3/1aBaT HOBH CXeMH,
“9aCT OT €IHO- M ABYCTBIIATHHTE

€ TP KHHEMATHYHWUTE BAPHAHTH A
Ma. 2K-H wmoxe ma ce IOy M
eligo. OTHOmEeHHE 10 10 U JIOCTATBYHO
T (0,97-0,99).

"H3XOMHH JaHHH Ce npuemar:

9ECTOTATA HA BEPICHE 7; M BHDPTAUHAT
“MOMEHT M Ha 3aJIBIDKBAITIOTO 3BeHO,

obmoTo  mpemasatenno  oTHOWeHME Ha
MEXaHu3Ma = n;/ ny,

' HpeAaBATeNHOTO OTHOmEH e il = :—:,

® OHpefieNcHATA 4YECTOT2 HA BLPTCHE Ha
careHTa,
* . 6pos 356 Ha chipernatuTe 3160 Konena,

.
® koedpmmmenta k =—2. cporHOmCHHETO
1y
MEXIy 9ecToTaTa Ha BbPTEHE Ha OCHOBHMTE
3BCHa Ha M3X0a TpH  judepeHnHanen
MCXaHHSBM.
Ho-ronemn npeaBaTenHn OTHOILEHHMS,

OTKONKOTO TPH E/HOCTBIANHMA BAPHAHT A, MOXe
Ja Ce MOMy4aT 9Upe3 NOCIENOBAaTENHO CEBP3BAHE,
Ch3/iaBaiku Bapmanth AA. Tpu tesm NPEIaBKy
KTIA nocrwra o 0,94-0,98. E
Crex xuAeMaTvdnOTO M34Mchenme ce u3bnpa §
6post ma 3u6uTe Ha 71,3 . AKo e Heobxoamumo ce
YTOYHABA 9ECTOTATA HA BBPTEHE HA  OTACIHMTE
3BEHA Ha mpepaskata. Ciien Tosa ce maueprasa
00/acTTa Ha  CHINECTBYBAHE HA  CHOCHHTE
3aNemBaHMA W OT Ipadukata ce ompenenAr
KoeHIHEHTHTe Ha M3MeCTBAHE Ha HHCTPYMEHTHTE,
HeoGXomuMu 3a H3paboTBARETO Ha 3LOHUTE KONena
OT mpepaBkata. CHHTE3 M aHamM3 Ha Gpos ma
3506MTe HA ToOmBWXHMTE 3BGHM BEHIH M Ha
HENOABIXHKTE, K4KTO H  ONpede/siHE  Ha
OapaMETPHTe H Pa3MEPHTE HA LETHS MeXaHu3bM
HOPCACTARIIBA [PUTIOTO TEOMETPHYHO H3HHCICHHE HA
CBLOCHATA IIPEAaBKa.
. Ilpn. KememaTWqEMs BapuaHr A Ha ChOCHaTA
npemka 2K-H mopeo ce NpaBH KUHEMaTHYHO
HHE, "Clle7l T0BA Ce Ompemens 6pos Ha
Koraro - npoexrnpame  xumemarHuen
T B, mpeo ce onpenens 6pos Ha 3b6uTe Ha
QUENa | CHIEN TOBA Ce NPHCTBIBA KbM
HO H3IHCIICHHE.
BapranT B na crocHata mpemaska 2K-H
Ha HE3aBUCHMHTE NMPOMEHNVBA CTABA OT
'Ha CHIIECTBYBALIUTE 3B0HH ABOMKH KATO
mamabrus  dakrop. Crmen  Toma
foBaTETHOCTTA Ha M3YHCIEHHETO
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NPOABIKAB2 B ChIATA IOCIEAOBATENHOCT KaTo IPH
BapuanT A. M3nomspaiiku BapuanT B npu chmoto
KIIJT Moke ma ce TOMyYd [pemaBka ¢
TIPEAABATEIHO OTHOMEHHE 10 1,5 BTH MO-TOISIMO
OT KOIKOTO npu BapuaHtT A. Ome no-roremu
npefiaBaTeHH OTHOLICHUS MOXE [a CC [OJiydar
KaTO Ce M3II0/13Ba KHHEMATUYEH BapuaHT BA.

Crocna npeasess 9K-H
Wabop 1a tomesmirar cxest

anmnmn Bapnawr B |

1

[ Kmiemaminien napnant A |

Veameno

[ Esmocrumammn | [ Cucramm a8 | [ Coerawr 8 | | eaoorsmomn
¥ ¥
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CRLD3AHH SATBOPEHI
¥
Al AT ] [A Al |af AG | (57 Aty Bl ][ 85 ] 25 ]

] Fiaop wa Gpoit 7v6n_|

[Komestarmano sowmcannane]

Habop wa 6poft aubn
¥

[Kuuematirusio nasicrnsane)

Hatop Ha HeaarueHMI

Mabop mm ofiracrra
R e 1 aBRCHR TpOMEICTIRI
TPOMEHIREH ov ofiTacTTa Ha crmecToyBane

1 I

Hawnensmane va
TeoserpsTa

®@ur.1.6. [lpumepHa cTPYKTYpa Ha NPOEKTHpPaHe
HA CHOCHA NMpeAaBKa

EnHOBpEMEHHO ¢ KHHEMATHYHOTO H3YMCICHHE
WY [IpeI# TOBAa CE IPABH CHJIOBO H3UMCICHHE —
OTpEieNaT ce BEPTAIINTEC MOMEHTH, YCHIHMATA B
3alIENBAHETO U PeaKlUiTa B ONOPHTE.

3aBucumocTuTe 3a onpenenIHe Ha
TpefaBaTeNlHOTO OTHOILICHHE NHPH KHHEMATHIHOTO
npecMsATaHe Ha BapuaHTH A u B ca magenn B
tabmuna 1.1.

Tadanua 1
TlpenasaTenHy OTHOILCHHS U YECTOTH HA BEPTEHE
Ha 3BeHaTa B KHHEMATHIHH Bapuantd A u B Ha
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npepaskara 2K-H
Kunemarnury
o Hpenasarersy Uecrora Ha BhpTeHe Ha
HIypal  BApUAHTH
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ofosnauenne
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3. 3akmoyenne:

Usprpmena e xiacuduKalmd Ha CHOCHUTE
350HA npemasku B ypemocrpoemero. Jlaaemwm ca
OCHOBHMTE BAPHAHTH 32 PCAM3ALMA HA €OHO- H
meycthnaman  2K-H  30HM  mpemasku ¢
acumeTprieH npodun Ha 3b0ute. IlpeacraBenu ca
npelaBaTeHMTE  OTHOIICHHA ©A  OCHOBHHTE
BAPUAHTH HA KMHEMATUYHH CXEMH.
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CLASSIFICATION AND STRGCTURE OF

COAXJIAL GEARS WITH ASYMMETRIC PROFILE
Genadi TSVETANOV Miroslava Nencheva Tvan GEORGIEV
gencvet(ditugab.bg nencheva@eabbe iveeorafFaraby bg

Department of Machine and Precision Engineering
Technical University of Gabrovo. Bulgaria

On figure 1.2.a. there is shown 2 kinematic chain of a coaxial mechanism consisting of the gears j and 2 wit
external gearing and a ring gear 3 with internal teeth having fixed axes. Input shaft 7 and output shaft /] have a commc
geometric axis.

The axes of the gears 1 and 3 coincide with the overall geometric axis and are called the basic links of t
mechanism and the respective gears are called central. Transmission ratio refers to the ratio of the angular velocities
the two links 1 and 3. The gear wheel 2, gearing with links 1 and 3 does not affect the gear ratio from shaft / to shaft

and is called satellite wheel.
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Figure 1.2. Kinematic chains of variant A on 2K-H gears:
a) variant A¥3; b) variant AiH; ¢) variant A}B; d) variant of differential gears ALI‘ H
¢) kinematically closed gears A‘ZA?;ZZ)SIGZ)M1

As ap input is accepted:

o rotation speed n;and torque M; on driven links,

o the overall gear ratio of the mechanism ie= 15/ n,

o gearratioifs =,

nz

e the determined rotation speed of the satellite,

o the pumber of teeth of the conjugate gears,

o the coefficient k = %— the ratio of the rotational velocity of the main output links to the differer

H

mechanism.

Greater transmjssion ratios than variant A can be obtained by sequential binding, creating variants AA. With t
gears the efficiency reaches 0,94-0,98.

Afier kinematic calculation is selected number of teeth z, 25 . If necessary. specify the speed of the individual
links of the gear unit. Then drawing a field of existence of coaxially gearing and the graph determine the coefficien
shifting the tools needed to manufacture the gears of gear. Synthesis and analysis of the number of teeth of mobile ¢
and fixed gears, as well as the determination of the parameters and dimensions of the whole mechanism, is the e
geometric calculation of the coaxial gear.

For kinematic version A of the coaxial gear 2K-H, a kinematic calculation is first, then the number of teeth. 3
designing kinematic variant B, the mumber of teeth of the gears is first determined and then a kinematic calculati
made.

In variant B of the coaxial gear 2R-H choice of the independent variables become from the existing gear pairs t
into account the scale factor. Then, the sequence of the calculation contimues in the same sequence as in varia
Using variant B, at the same efficiency, a gear ratio up o 1.5 times greater than that of variant A. Even g
transmission ratios can be obtained using the kinematic variant BA-

Key words: coaxial gearing, kinematic chain
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