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OCHOBHHU ACIIEKTH IIPM IPOEKTHPAHE HA 3bEHM NPEJABKA
C MUHUMAJIEH BPO# 35U

KEY ASPECTS IN THE DESIGN OF GEAR WITH MINIMUM NUMBER
OF TEETH

Mupociasa [Jovdesa Henaena
Technical University - Gabrovo

Abstract

The following are key aspects in the design of gearing with a minimum number of teeth so that no grinding and teel

clipping coefficient of overlap is maximum.

Keywords: gear, minimum number of teeth,

BBBEJIEHHE

LunuaapyunnTe 356HH NPEXABKYE C MHHH-
maneH Gpoit 3561 MoraT za ce peanusupar ca-
Mo mipu z=1. 350MTe Ha KoNenara or TaxaBa
TPeHaBka ca CHIIHO MOAPA3AHH, & KoehHIHeH-
THT Ha NPENOKPUBANE £, € OIIM3BK 10 TPaHnd-
Hata croinoct (g, =1,032).

Hen Ha HACTOAIMS AOKIIAA € A& CE pasrie-
JaT HAKOM OCHOBHM aclEKTH LPH IIPOEKTHpa-
HETO Ha 3bGHM IpenaBku ¢ MuHMManeH 6poit
360H, TaKa 4e [a HAMA 3a0CTPAHE U MOJPA3IBa-
He Ha 360MTe M KOe(QHUHeHTHT Ha HPUTIOKDH-
BAHE £, Ja € MAKCHMAJIEH.

U3J0)KEHHUE

1. OcHOBHH acnexTH NpH NpPoeKTHpaWe
Ha 3608H mperaBkm ¢ MHHAManeH Opoit
360

[pu mpoekTHpaHe Ha IpenaBKa ChAbPHKa-
ma Kolerna ¢ ManbK 6poit 3561 z e Heobxomu-
MO TpH KOJIEIO Z; MaKCHMAIHO Ja CE M3IOJ-
384 €BOJIBCHTHHAT YYaCTBK OT OCHOBHATA
OKPBKHOCT 10 BBDXOBaTa OKphikHocT, [lopa-
¥ TOBA CE IIPHEMA X| = Ximin M Oy = Olgar. OT
TYK Ce Onpenens B IEPRBO NPHOIIDKEHHe X, Ha
KOIIENO 73, Taka Y€ JIa HAMA 3a0CTPSHE H MO~
pA3BaHe Ha BHPXa Ha 356HMTE Ha BTOPOTO KO-
710, TIOJIOKUTENHM PalHAIHY XIa0uHH ¢ H C2,
OTCHCTBME Ha MHTEP(EPEHIUS B 3aUCHBaHETO
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H MaKCHMaleH KOS(HUHMEHTRT Ha NPEenoKpHS
BAHE &, Ha 35GHATa ABOHKA. 3a LB BT T2
3H METO/MKA 3a MPOEKTHPaHe Ha 3b6HE mped
HaBKH C MHHMMaleH 6poii 3661 e npeanoxer
or k.7.H B.IL.Kotersukos.

I/I3XOJJ.HH AaHHHU CC ABABAT napaMeTpure
wexommns kouTYP: oh};c’;hy; Mozymer my
6poAT Ha 356HTE Z; H NPENABATENHOTO JHCI
u. AKO MHCTPYMEHTBT € 3h00ab16auH0TO KO3
neno, Tpa6ea ga GBAAT U3BECTHH HEFOBHTE IT
PaMeTpH zo M Xo [1].

IIpoexTupanero ce MpoBexHa B CACAHHS
pex:

- OUpEexeNd ce B MLPBO NPHOMMKEHHE X;
Ximin »

- ompenens ce AHAMETHPHT HA OCHOBHATA)
OKPBKHOCT dpy; .

- onpeaens ce AMAMETHPBT HAa BHPXOBATA
OKPBIKHOCT dy1=dpy;
- Ompezens ce JHaMeThPBT Ha OCHOBHATA
OKpBXHOCT dfy} g
- 3a/1aBa Cc IONYCTHMATA BEJIMYMHA Ha pa~
AHaTHaTa xJiabuHa C; NP4 Cria3BaHe Ha CleA-~
HOTO YCIOBHE:

_ d; +2c <7
dhl
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=~ OHpPEeNENAT C¢ BIIIMTE Ha 3alleNBaHe:
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MPEJABKH

M NUMBER

no grinding and teeth

BT Ha OPENOKpH-
3a epBH BT Ta-
1e Ha 356HH mpe-
61 ¢ npetokena

T [1apaMeTpuTe Ha
ch*

sh{'s MomymsT m;
BATEHOTO YHCIO
0IBNGAYHOTO KO-
THH HETOBMTE Ma-
eXJa B CIeAHUS
pubmnKenue x; =
BT Ha OCHOBHATA
T Ha BBPXOBaTa

BT Ha OCHOBHaTa

BCIIHMYHMEA HA pa-
Ia3gaHe Ha cien-

m

| 3alenIBaHe:

cosa, = A (11+ )
1+ f*+2u
*
o, = arccos (m—ms zzw) H (03]
cosa

- M3YHCISIBA CE AUAMETHPHT HA BHPXOBATA
OKPBIKHOCT HA BTOPOTO KOJIENO 10:

ga,, = (1 + lthozm; 3)
u

o @
7 cosa,,

- ompezens ce Xz 3a KOMeNno zz;

- mpoBepsBa Ce CTOHHOCTTA HA YeTHUAT
koe)UIMEHT Ha [PENOKPUBAHE &g >1,0.

3a Konena, KOMTO CE€ HApA3BaT ¢ MHCTPY-
MEHT OT TpeOeHeH THI TPOEKTHPAHETO ce
ONPOCTSBA C W3IIOJI3BAHETO HA rpadudHyTe 3a-
pucuMoctu oT ¢ur. 1. Te oTauTar orpaHuye-
HMATA [0 pafnaiHa xnabuHa c; B OCHOBATA HA
KONENo 2z, 110 CPA3BAHETO M 3a0CTPAHETO
(322>0,4m) BHB BbpXa Ha 356UTE HA Z), & CHILO
Taka OrpaHKueHys 110 METephepeHIHs.
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@uz. 1. Broxupaw KoHmyp Ha Hpedagka ¢ 6bHUKO
3ayengane u Marsk Gpoi 36U

Tpadwanure 3aBucHMocTH OT dur. 1 mno-
3BOJITBAT:

- TIPH 33JaJ€HHM 215 Ximin; Emax; Z2; X2 A2 CC
OIIpENeNaT Bh3MOXKHUTE HHTCPBAIA HA PaH-
anuuTe xJMabuHE ¢ W c; (HaupuMep: Zi=J;

0,25m<cy<0,47m —rouka A). ’
- TPH 33TaNEHH Z15 Ximin; Smaxy
MepH Z; ¥ CHOTBETCTBAIIOTO MY
KAKTO [IpH TIOXPS3aHH, TaKa H NpPH
M 350HM  Komema  (HampEMED:
X1min=0,708; Emax=1,093; ¢,=0,Im mo ¥
Te Ce ONPE/ENAT: TPH HATHYHE HA MO/
zy=13 u x,= -0,32 — Touka A; npm
Ha noapsssaHe =19 1 x;=-0,06 — Tovka B)

Axo 6posT Ha 3B0HTE Ha KOIENO THI HH- H
CIPYMEHT He CBOTBETCTBA Ha rpadukure =
(ur.1) croitwoctra Ha d, Mo 3azafcHa BeTH- :
uuHa [s,] ce HaMHPa M0 METOAA Ha MOCIeN0Ba-

Temsoro npubmokerue [2,3]: :

4=, —2ell "
—-iga,

d

a
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AKo e Heo6X0aMMO I ce HIKmoTaT cHenn-
ryro wraramure ce yaacrpmm or npoa
Ha 3562 Ha Komeno z;, noOInDKaBamy ce KpM
OCHOBHAaTa OKPBKHOCT Ce Ha3HAYABA JOMBI-
HMTENCH YeneH KOeQUIUHEnT Ha npenokprBane
Ag, M ce m3unciea JMaMeTBPa Ha BhPXORATA
OKPBIKHOCT:

ga,, = (I + zz—‘]tgam - -Z—ZAE,, ©)
2 2

2. Koncrpyxkuun Ha 3n6un NpPENABKH ¢
MHAHUMATTeH 6poli 366R 1 BLHmMHO
3amenBane

ToBa ca npenaskm, KOMTO HMAT HANOXKEHK
OTPAHIMEHHS B CBOA PA3Mep I € HeoOX omum
MHHUMANEH KOS(HMIMERT Ha TeHO NpenoKpH-
Bane. TakuBa mpemaBku ce wsmonsear B xu-
ApABIIHKATA — 36HM IIOMITH ¥ [IHEBMATHKATA —
npenaeka Ha Pyr[4]. Ilpu Tax romemusar koe-
duuuent Ha npenokpupane (4>1,1) Boau mo
nyacauss Ha GRynza B 3aBHCHMOCT OT BHCKO-
surera. B cnencreue Ha tesn myncamuu ce na-
MansBa ePeKTUBHUAT 0bem Ha MEXAY350usTa,
KOMTO Ompezens Kanmanurera Ha mommara. Ilo
TA3H NDHMKHA TaKMBa NPENAaBKH Ce PeaTH3H-
pat ¢ munnMaien 6poit 3n6u 1 xoeduument
Ha Yenso npunokpusare (1,05 < g, < 1,1).

3a UBPBH BT KOHKPETHH [2PAaMETPH Ha 13-
XOIeH KOHTYD 32 pealli3HPAHE Ha TakaBa mpe-
AaBka C MbIHONpOQrnHa dpesa e mpeaioxeHo
B [5]. Bs3 ocHoBa Ha n306pasenara obnact Ha
CBLICCTBYBAHE € PCATH3MPAHA TAKABA PeREp-
CHBHA MpEaBKa C acHMETpH4eH npodmn Ha
350HTe, NPH H3MECTBAHE Ha H3XOLHHA KOHTYD
X1=X;= -0,15, xosro mma uenen KoeduumeHT
Ha NPHITOKPHBAHE £, = 1,06.

Ha wr. 2 e npencrasen mrsren MOZEN Ha
3b6HHTE Komenma oT MAIKOMO/YJHATA XHApa-
BIHA TOMNA, PEATH3NPAHA C TAKEB HHCTPY-
MEHT.
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@uz. 2. [Invmen moden na XuOpaenuyHa 3v618
HOMRA C acumemputen npogun u Munumanen
366U

HeGuTBT Ha Takasa momna c acHMeTpH
mpodu ra 3u6uTe € ¢ 35% Ho-romaM or
T2 HA [OMNA CBHC CHMETPHYEH npodum
OnpelencH Upes eeKTHBHATA MUIOL] Ha Ml
Ry3uOMsTa, 6e3 OTUHTAHE HA TIOAPS3BAHE
mpotunuTe.

Duz. 3. Peanusupana esonsenmua YURUROPD]

subHa npedasxa ¢ acumempuyen npogun u pasdl

6poii 360U na korenama z, =z;=5

3AK/TIOYEHME
1. [lamenu ca 0CHOBHH cTBIKH TIpH Mpo
THPaHE Ha 356HM NpenaBKH ¢ MUHM
J1eH 6poit 3u6H,

2. Janenw ca KOHCTPYKIHME Ha 3BGHM npe

AaBKM C MuHHMajeH Opoif 3n6u
BBHITHO 3aLenBaHe

“YHHTEX'I5" - I'abposo
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OCHOBHH CTBHITKH TIPH
3L0HM NPEJABKH C MA
oM.

KOHCTPYKIHMH Ha 350uH
MuHMManeH OpoH 3b
LelBaHe
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