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B cmamusma ca OadeHu 3a6UCUMOCIIY 30 ONDEOeNsHE Ha 2eOMempuyHuUme pasmepu u
Kauecmeenume noxasameny na sayensanemo npu 2K - H npedagku ¢ acumempuyien npogun na
svbume. H3evpuien e 2eomempuyen cunmes na konkpemna 2K-H npedasxa ¢ acumemputen
npo@un, npu pazuuHu nedxodu 3a 00pasyeane Ha NPOGUNG, KAMO € CLROCMABERA ¢ MAaKaea
cvc cumempuuen npogun. Hanpasewu ca KOHKpemuu RpenopvKu npu onpedersne Ha
npopunnume 21U HA UHCMPYMEWMA, HeoGX00uM 3a Npou3eo0Ccmeo Ha Koienamd Om

npedaskama.

Kniouoeu dymu: acumempuyen npogun, nianemmu npedasku

1. BuBenenue

Ilpy  romeMM  UPCHARATCIHH  OTHONICHHS B
YPEAOCTPOEHETO Ce M3MON3BaT 3b0HM MPENABKH, KOUTO
ca ¢ KOMOMHMDAHO 3allellBaHe — BBHIIHO M BBIPEIIHO.
Koraro xoneta OT ChOTBETHATA MHpeAaBKa ca ChOCHH H
Haii-MaTKO €JHO OT TAX ydacTBa B KOMGI/IHI/IpaHO
3alienBaKe, 3HOHNTE TPEAABKA Ce HAPHTAT ,JUTAHETHH .
Bait - romsaMO pasmpoCTpaHeHMe €  IOydMia
kuHemaTHuHata cxema Ha 2K-H  eBonBenTHA
OMIMEAPHIHA 366H UPENABKa ChC CHMETPHIEH Npodmn
Ha 3p0uTe U pasmmdeH 6poji cThmana. ChueTaBaHeTo Ha
BHHIIHO W BBTPEIIHO 34LCNBAHE B EIHH MEXAHHWIbM ChC
3B0HH KOJIENa uMa peanna npeauMCcTBa, HAKOH OT KOHTO
ca:

e pasEpsBaHE BB3MOKHOCTHTE HA DPABHHHHOTO
3allenBane dpe3 BB3MOXKEH H300p Ha TpH KoedumueHTa
Ha U3MECTBaHE ¥ BUCOYHUHH HA 3B0HHUTE HPOCI)HJ'H/I;

® yBeJMYEHA TOBAPOHOCHMOCT HA MpPEAaBKaTa IIPH
TOILIM BHPTAIL MOMEHT;

e [0JyUaBaHe Ha NIPEJABKH C IO-TONEMH BIIM Ha
samemBaHe M NO-TOIAM  deleH  KoedMIOMEHT Ha
NPHIOKPHBAHE, OT TE3M PEAIN3HPaHM CaMO C BBHIIHO
3arenBate, MPHU CHIOTO TPEIABATENHO OTHOIICHHE;

®  KOMIaKTHOCT Ha KOHCTPYKIFAITA u
TEXHONOTMYHOCT NPH M3pafoTBaHE HA Kojemara OT
peiapKaTa.

OcnoBeH mpoGneM IIPH TEOMETPHYHMA CHHTE3 €
w360pa Ha MHCTPYMEHT 3a NPOH3BOACTEOTO 34 KOleHata
oT mpemaskara. B mmreparypata [CrpasouHEK 1986,
HiBanop 1989] Besko OT Kojeara ce H3YUCIABA IO
pasTHYHA METOMHUKA M C PasIM4eH MHCIPYMEHT, ¢ OrIex

pasmuUpsBaHe HA BB3MOXKHOCTHTE Ha KOHCTPYKTOpa IpH
usBopa Ha KoehHIMEHTH Ha H3MECTBAHE,

TIpr MankoMOAyIHNTE 3H0HN KONena H TPEJABKE ce
MBTION3BAT, KAKTO KIACHIECKUTEe METOAH Ha H3paboTeane
Ha KoJenara, Taka ¥ APYTH TPH KOMTO IIApPaMETpUTE HA
MHCTpyMEHTAa uMaT ycnoBeH xapakrep. C  ormex
HOCTHIaHe Ha Ho-IUaBHa paboTa Ha MpejaBKara M I10-
romssma ToeapoHocmocT B [Linke 1996, Cyxopyxos
1992] ce pastoexiar pasTWYEH MoiMpUKaNME Ha
350HMA  TPOQHI, KOETO Cch3jaBa’ IPYAHOCTH  OT
W3UMCIATENCH W TEXHONOIMUeH Xapakrep. Ilpu
MAIIKOMO/ Ty THHTE 3BOHA KoNela Te3d MomupuKanuy Ha
npoduna ca HENPUIKEMHE, 3aI10TO YECTO Ce M3TION3BAT
HeCTAHAAPTHH MaTepHail W HAMa JOBBPIIMTETHA
onepanyy. BCHUKM Te3d HEAOCTATBUM NP ILIAHETHHTE
IpeaaBKn Morar Ja ce OTCTPAHAT 4pe3 U3NOJI3BAHETO HA
€BOIBEHTHH LWIMHAPHYHK  3BOHM  NIpenaBku ¢
acuMeTpHueH Ipodu B KaYECTBOTO CH HA PEBEPCHBHH.

2. Mznoxkenue

OcHOBEH mpolbieM NpH MPOEKTHPAHETO Ha MpeAaBKa
¢ acHMeTpuucH mpodum Ha 3B0HMTE € peBepcHpaHe
HOCOKaTa Ha NBKKEHME Ha MexaHwsMma. Tosn mpobiem ce
OTCTpaHiBa Ipu ¢ IIOMOINA Ha meopemama 34
pesepcupane na nocoxama Ha osusicerue |[CHMEOHOB
2005]. Ha ¢ur.1 e m3o6pa3eHa H3YHCIMTENHA CXeMa Ha
[aHeTEH MEXaHHW3BM C acHMETPHueH mnpodun Ha
3B0HTE.

Ha Ga3a Teopemara 3a peBEPCHPAHE IOCOKaTa Ha
NBIDKCHHME C€ ONPENeNsT BIUINTE Ha 3aleNBaHE 3a IBETE
YaCTH HA CHCTABHHA DPOQIT:
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@nr. 1 UsuncinTesnna cxeMa Ha ChocHa 360HA NPENABKA ¢ ACHMETPHYEH npodm na 3s6uTE
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KBJETO Giy1y H 01, €2 BIVIATE HA 32NETBAHE B YETHOTO
CeueHne 3a [penapKaTa ¢ BHHIIHO 3alenBaHe;

Qw23 B 0¥ yy03 - BITIMTE HA 3alIENBAHE B YETHOTO
CEYEHHE 32 NPeaBKaTa ¢ BBIPEIIHO 3allelBaKe;

0 ¥ 0%, — MPOQHIHNTE B HA MHCTPYMEHTA B
9eTHO CeUeHue, KOHTO € HeoOXONNM 38 IPOU3BOACTBOTO
Ha KoJenara 110 MeTola Ha IEHTPOHAHO OGBI/I'BaHC;

X1, X3 ¥ X3 — KoepHHUEHTHTC Ha H3MECTBAHE HA
MHCTPYMEHT2 3a Kojenara OT NpeAaBkaTa, KaTo 3a
KONENOTO ¢ BBTPEIUHM 3B0M Ce NpHeMa KOehHIMEHTHT
Ha W3MECTBaHE Ha €KBUBAJICHTHOTO KOJENO C BLHIIHH
3501,

Z), Zy M Z3 — Gposr 3661 Ha xomena 1, 2 u 3 or
[UIAHETHATA IpeJaBKa.
led TO3H MOJEN TUIaHETHH NPENaBKA CaTeJIUTHOTO
xoneno 2 ce HaMHpa BBB BBHIIHO 3allelIBaHE C
LEHTPaNHOTO KoNeno 1 M BBIPEmHO ¢ xodeno 3. Axo

33[BIKBANETO Ha IMpEeJdaBKaTa Ce OCHIIECTBABA OT
LEHTPATHOTO KOAeno 1 NHo 4acOBHMKOBATA CIpENKa,
3allenBaHETO Ha Koiemata 1 — 2 e mo aKkTHBHara
ABDKMHA Ha gMERATA Bi* B,* ¢ Brbn Ha 3anensane
0, *12. ChIIEBPEMEHHO KOHTAKTHT Ha Komenara 2 — 3 e 1o
IIMHUATA Ha 3auensase B,B; ¢ BIea Ha 3anenBase Gy
Ilpn pepepcupane Ha IOCOKaTa HA HIBIKEHME HA
OpeRaBKata, KOHTAKTYBAHETO MEXAy npodmate ce
H3BBPIIBA 10 JIPyTHTe JHHMM HA  3alelBaHe,
OTIOBAPAINYM HA ApyraTa 9acT HA ChCTABHHMA HPOQHI.
AHanorudeH  pesyATaT  ce  [IOAy4aBa,  KOraro
33JBIDKBAHETO Ha INpPEeZaBKATA C€ OCBHUIECTBABA OT
LICHTPANHOTO KONENO C BhTpemiHM 3p606M 3. Pasnmuuen
pe3ynTaT Of TO3HM MpPMHUMI Ha pabota ce Habmonasa,
Korato 3aJBHDKBAHETO Ha MEXaHH3Ma CTaBa qpes
CaTEIUTHOTO KONENO 2.

Axo ycnosuero 3a cpocrocT B 2K — H mpeaasxara
CbC acHMeTpHYeH mnpodmn ce jgage Ha Oasa
3aBUCHMOCTHTE 32 CHMETPHYIEH Tipod;

cOos (XW,_Z _ zZ,+2Z,

3) coso. . Z3—Zp
.
COSQw, _Z +Z,
= 2 o
cosa zZ,—Z
wa3 3 2

TPAHCIEACHTHATA CHCTeMa (3) ChIBpKa ueTHpH Ha Gpoi
HEHM3BECTHH, 4 CaMO IBe 3aBACcHMOCTH. CIe0BATEIHO
H3BECTHHTC 3aBHCHMOCTH 33 CHMETPHYeH 360¢H Tpodmn
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TIpoGieMu NPH reOMETPHYER CHHTES Ha...

He MOratT fa ce eKCTPAlomMpaT IHPEKTHO BBPXY
ACHMETPUIHUS MPOGILIL.

Tasu HeoNpeNeneHoCT Ha TPAHCUEAeHTHATA CHCTEMa
ce OTCTpaHsBa cCnej LpWiaraHe Ha TeopeMara 3a
peBepcHpaHe Ha NOCOKATa Ha ABIDKCHHE, KOATO JioGaps
Ollle [Be 3aBUCHMOCTH BBB BHJa:

.
coso *
wa  Zy+Z; COSOU

@ cosa,, , Z;—Z, C0SO.
O8Oy, 2 +2, cosa
cosa Z, -2, coso¥*

W2-3

Tpancuenentanre cucremu (3) u  (4) nmasar
YCIIOBHETO 33 CBOCHOCT, KOraro 3aIBHXKBaHETO B
MeXaHM3Ma Ce OCHINeCTBABA OT Koneno ! umu 3 mHa
TpeaaBKaTa. HpH 32BMXBAaHC Ha MCXaHU3Ma OT
CATENUTHOTO KONENO 2 CHCTEMHTE ce TPAHC(HOpPMHpAT B
€1Ha KOATO Ma BUA&:

COoSs (wa _ Z,+2,

o) cosSOl,, . Z3 7,

-3

*
cosa
w

e _ L1 +Zy

——
cosa . Zy—Z,

Ot zasucumoct (3,4 u 5) cnenpa, Je yCIOBHETO 3a
CBOCHOCT ¥ CHHTe3 Ha TUIaHETHZ UpEJaBKa ¢
acuMerpHyeH 350eH Mpoduil ¥ CBBP3aHH KOJENa 3aBHCH
OT 3aIBHXKBAHETO H.

KagecTBeHnuTe MNMOKA3aTeIH Ha IUIAHETHHTE 3L6HM
OpefaBKM € aCHMETpHHEH Hpoua  3aBHCAT  OT
mapaMerpure Ha HMHCTPYMEHTa, KoeduiueHnTa Ha
M3MECTBAHETO My ¥ ITapaMeTHpa q:

© q=2z;-2,-2

Tlpu wm3bop Ha Opoli 3B6M Ha KomenaTa oOT
npenaBkaTa, Taka 9¢ mapaMeTspa q Ja UMa CTOHHOCT
Hyla ce ToJTyqaBa CiACJHUTE 3aBHCUMOCTH 34 YCIIOBHETO
32 CHOCHOCT Ha IIPe/laBKaTa:

.
cosa, *
wia _ COSOL

G cosa, .~ COSQ .

COos GW‘AZ coso

* *
cosol cosa
w2-3

3agucumoct  (7)  mpencTaBmsBa  3alMC  Ha
docmanteuHOMO ycnosde 32  PABEHCTBO Ha
MEXAYOCOBHTE  PASCTOAHMA HA  NPEJABKHTE C
acumerprdeH npodun Ha 3p0uTe, HO NPHIOKEHO
TOCICAOBATEIIHO 33 BBTPEIIHO W BBRHINHO 3alenBane.
Cnenosaren#o  pesepcusHa 2K-H  nopemaska ¢
acumerpudeH npodun Ha 3p0MTEe He MOXe JAa ce

peanmsupa H3BRH meopemama 3G pesepcupane Ha
nocoxama Ha OBUICEHUE.

Cnen oupezielise Ha BIIMTE Ha 3aleNBaHE 33 ABETE
YaCcTH Ha ChCTaBHMA Tpodwmn ce m3bupa MeTomuka 3a
M3UMCHSBAHE HA BBPXOBATA OKPBKHOCT HA KOJENaTa.
HezaBrcuMO OT BB3MPHETHA MeTox Ha u3paboTRaHe Ha
KoJenara, cleBa BUHATH 3 Ce M3IbIHABA PABEHCTBOTO!

®) d laZ2 - 425

az2?

kbaero d'%; e TMAMETHPET Ha BHPXOBATa OKPHIKHOCT 38
KOJIeno 2, HO OIIPEACIICH HpH BBHIMHO 3alelNBaHe C
Kojieno 1;

d23a2 - IHaMETBPBT HA BBPXOBATa OKPHEKHOCT 34
KONENo 2, HO ONpefeNeH NPH BBTPEIIHO 3alENBaHe C
xomeno 3.

B [Linke 1996, Cyxopykor 1992] ce mnpennara
KONleata OT IUIAHCTHATA MpelaBKa ChC CHMETpHYeH
mpodmn Ja ce u3pabGoTBaT C Ppa3nMUEH HMHCTPYMEHT
(rennonpodumsa dpesa, dpesa ¢ orkpur npodun u
36600p0629H0  KONEN0), KOMTC HMaT  pasiHdEK
HECTAHJAPTHH  BHCOYMHH. [IpM  WM3TmOm3RaEe Ha
acumerpudeH 3b0eH npodun He e HeobxoamMmo ja ce
W3TION3Ba TO3H HOAXO, 3al{0TO HOXXOALIIHAT H30op Ha
npoduIHY BIIH, KOMIEHCHPA Pa3IMYHATa BUCOIHHA HA
uHCTpyMeHTa. [10 Ta3y NpUYNHA IIPH IPOEKTHPAHETO HA
IIaHeTHW NOpedaBKH C acuMeTpudeH npodun €
Bb3MOXKHO H3MON3BAHETO CAMO Ha JBA HHCTPYMEHTa:

— dpesa ¢ OTKpHT NpodHI HIM JAPYT METOZ,
ocurypsiBall ChIIaTa TeOMETPHA Ha Tpodmnma 3a
KOIEIATA ¢ BHHILHO 3alCIBAHE;

— 3pboxbnbayHO KONENO MAM  OPYr  METOA,
OCHrypsiBall CchIUATa TeOMETPHA Ha mpoduna 3a
KOIIENOTO C BBTPEIIHH 3B0H.

Tlpy mpoekTpae Ha 3bB06Ha TIpeJaBKa CBC
3660ABIGAUHO KOJIENO ¢ HeOOXOMMUM NPODITHIAT BIbIl B
[ONHATa TPaHHMYHA TOYKA Vi, KOHTO 3a CHMETPHYHH
CTAHIAPTHU3NPAHHA ABJIOALM Ce JaBa OT IPOM3BOIHTEN.

TMopaau jmiica Ha TakMBa € acHMETpHYeH Npodun B
HacTosmara paboTa Te3n IPaHUYHN MPoGMIHK BIIM Ce
OIpeNeNaT OT IapaMeIpuTe Ha depBauHaTa ¢pesa, ¢
kosaro ce m3paboTBa 3B6OABIOAUHOTO KONENO, MO
crneanara sagucuMoct [CripaBounuk 1986]:

4(b}, —h, - x,)

o) tga, = tgo — -
z,.sin 20

KBIETO h*, € KoehUUMEHTHT Ha BHCOYHMHATA Ha
npaBonMHelHMA Y9YacTBK Ha H3XOAHHMA KOHTYp 3a
Haps3BaHe Ha MOAM(HIIPAHOTO 3660410 THO KONENO.

TIpu To3u Meron Ha ¢QopMmupane Ha npoduna, ce
3amnassa IIOCTOIHHA palualiHa xy1abnHa Ip¥ BBHHIIHO H
BBIPEIIHO  3aUeNBaHe, M3IAIO €  NPHIOKHMA
CTaHJapTHaTa METOAMKA 32 MPOBEPKA Ha KAaYCCTBCHBUTE
nokasarend. [Iposepka Ha KOe(HMIEHTA Ha pagMalHa
xnafMHa ce H3BBPINBA EAMHCTBEHO MEXy IeToBaTa
OKPBKHOCT Ha KOTENoTO ¢ BETPENIHH 360K 1 BhpXOBaTa
OKPBXKHOCT Ha catemuta (Cp). Ilpm orpunarensa
CTOMHOCT Ha KOSHUIIMEHTA Co3 CE IIPEMUHABA KBM M360p
Ha MHCTPYMEHT C YBENHYeH KOe(HIHEHT Ha BUCOYMHATA
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Ha 356a, HEOOX0JMM 32 HPOH3BOACTBOTO Ha KOIEIOTO ©
BBTPEIIHHM 3504,

Ha ¢ur.2 e mpencraBena Gesycnopsara obnact Ha
CBUIECTBYBAHG HAa aCHMeETpHUHMA 350eH mpodun 3a
xofena 1 u 2 or npenaskata ¢ napamerpu: Gpoii 3u6m
=38, z~=16 m z=70; momyn - m=0,81 (mm);
KOe()MIMEHT Ha BHCOYMHATA Ha riaBata Ha 3p0a -
h,*=0,9; koeduMeHT Ha BHCOYMHATA HA OCHOBaTa Ha
3p0a - hf*=1,1; Koe(UIHEHTH HA YeIHO IPHIOKPUBAHE
HA NPENAaBKUTE - £4.0=1,4 U €43=1,3; KoedunHeHT Ha
pajHanuy x1aGHHY Ha IPEIaBKuTe €2%=0,13 1 cx*=0,1
NpoGUIEM BIIM Ha M3XOZHHS ACHMETPMUEH KOHTYP
0=20° n o*=30°. Taka peanusupaHaTa oGmacT e
KOMILIEKCHA, KaTo € oOpasyBaHa OT M3OJMHHMUTE Ha
GesycnosHUTe 06aCTM TpPH Pa3sIMYHHTE TOAXOAM Ha
M3YHCISBAHE HA BBPXOBaTa OKPHKHOCT — TIPH
NMOCTOAHEH  KoeuIueHT Ha paipanHa XnabuHa
(c12*=0,13) ¥ nocrosHHa BHCOUMHA Ha 386a (h*=2,0),
KOUTO Ca CpaBHEHH B TIOJIETO Ha HE3aBHCUMHUTE
K()eli)I/IIJMCHTI/I Ha M3MeCTBaHE Ha MHCTPYMEHTa X H Xp.
Yenunsar koeuIMEHT Ha UPHIOKPHBAHE &, €
rapaHTHpaso o — romsM ot 1,15 B namara obnact Ha
chlnecTByBane. KoebuiMeHTa Ha H3MECTBaHE X3 3a
KONENOTO ¢ BHTPENIHH 350U Ce OMpeAeNs OT YCIOBHETO
32 CBOCHOCT Ha MpPeaBKaTa.

c=0
c=02m

=13

el = 0.5 = Sa=0

al= 0,5 x1——

w=an
®ur. 2 CrBMeCTHa 00/1aCT Ha ChIECTBYBAHE HA
3b0HA MpeJaBKa ¢ aCHMeTpuyeH npodm, KoATo e
HHBAPHAHTHA HA METOHKATA HA N3YHCIABAHE HA
BBPX0BATA OKPBHKHOCT

Taka NPEIOKEHUAT INOAXOA 3a M3paboTBaHE Ha
Kojenara OT TpejaBKaTa C acHMETpHueH mpodun mma
CIIEHUTE IPEAUMCTRA;

— 3pbHTe Ha Konmenara OT TpeAaBKaTa MMaT
pasivuHa BHCOYHHA TpPH PasiMdHM KOoehUIMEHTH Ha
U3MECTBAHE;

— M3TON3BA CE MO-TBIHO €BONBEHTHHA NPObHI Ha
350UTe ¢ BHTPENIHO 3aLelBaHe, KATO Ce IIOCTHraT Mo
BHCOKH CTOHHOCTM 32 KoehMIHMEHTa Ha YemHO
MPUNOKPHBAHE;

~ 3a KONejara ¢ BBHIIHO 3alENBaHE CE M3NON3Ba
€IIMH MHCTPYMEHT, KOWTO IMa CTAHNaPTHH BUCOUMHY;

— DpH JHIcaTa Ha MHOTOKPATHO cMa3BaHe ¥ pabora
Ha MEXaHH3Ma B CHIIHO 3aMBPCEHa cpella € BB3MOXKHO 13
ce M3NOi3BA yBENHYeH Koe(HIMEeHT Ha paaualsa
xnabuHa.

3. 3akioueHne:

Ha Gasa Teopemata 3a peBepcHpaHe IOCOKaTa Ha
apwkenne ¢ AeGHHUPAHO YCIOBHETO 33.CHOCHOCT IIPH
nnaveTHH  3p0HM  TPENABKH,  PEANTH3MPAHH  C
acumerpudeH npodmr Ha 350MTe, C MPaBH ¥ HAKTOHEHH
3601

Pasrnenaml ca pasiu4yHN BapHaHTH Ha 3aJBHKBAHHA
Ha IDIZHETHHS MEXaHU3bM U ¢a Te(HHUPAHH PasIHIHHTE
YCIOBHA 33 CHOCHOCT Ha KONENATa OT TPeNaBKaTa.

TIpemnoskeH € MOAXOX 3a ONPEAETIHE HA BBPXOBHTE
OKPBKHOCTH Ha Ko7lenata, KOHTO ¢ NPHIOXHMM IpU
MANKOMOJYNHUTE 3BOHM TPEABKM M YHOBJIETBOPABA
HM3MCKBAHMATA 3@  CTAHJApPTHH M BHCOYHMHHO

MOAKGUIMPAHH KOHTYPH.
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PROBLEMS WITH GEOMETRIC SYNTHESIS OF PLANETARY GEARS WITH ASYMMETRIC PROFILE
OF TEETH
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A major problem in the design of gear with an asymmetric profile of the teeth is reversing the direction of
movement of the mechanism. This problem is solved with the help of the reverse direction theorem [Simeonov,2005].

Based on of the reverse theorem, the direction of movement shall be determined by the gearing angles of both parts
of the composite profile (1), and the condition of consistency is determined by dependence (4) and driven by the central
wheels of the mechanism and by dependence (5) when driven by the satellite:
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where oy, and a*tws, are the engagement angles in the front section of the gear with external gearing

w23 and %3 - the engagement angles in the front section for the internal gear unit

oy and,+ — the profile angles of the instrument in the front section , which is necessary for the manufacture of the wheels
by the centroid wrapping method;

X1%X; and x; — the coefficients of displacement of the wheel tool from the gear, the displacement coefficient of the
equivalent wheel with external teeth being assumed for the wheel with internal teeth.

21,2, and z; — the number of teeth on wheels 1, 2 and 3 of the planetary gear.

On the basis of these dependencies, an unconditional area of existence of asymmetric gear profile for wheels 1 and 2
of the gear with parameters is realized: number of teeth z;= 38, z,= 16 and zy= 70; module - m=0,81 (mm); coefficient
of head height of the tooth -h,*=0,9; tooth-based height coefficient - h f *=1,1; gear front overlap coefficients - e,
2=1,4 and e 23=1,3; coefficient of radial gears ¢;,*=0,13 and ,;*=0,1 profile angles of the output asymmetric contour
a=20° and a*=30°, The area thus realized is complex, formed by the isolines of the unconditional areas in the different
approaches of calculation of the peak circle — at a constant coefficient of radial (c,,*=0,13) and constant tooth height (
h*=2,0), which are compared in the field of independent displacement coefficients of instrument ,; and ,,. The frontal
overlap coefficient €4 is guaranteed to be greater than 1.15 in the whole area of existence. The displacement coefficient
X3 for the internal gear wheel is determined by the gear alignment condition.

With this method of profile formation, a constant radial clearance is maintained in case of external and internal
gearing, the standard methodology for checking the quality indicators is fully applicable. Verification of the radial
clearance ratio is performed only between the inner circle of the wheel with internal teeth and the top circle of the
satellite (c33). In case of a negative value of the coefficient c,3, should be selected a too] with an increased coefficient of
the tooth height — this is necessary for the production of the wheel with internal teeth.

Thus, the proposed approach for the production of the wheels of the gear with an asymmetric profile has the
following advantages:

—the gear wheel teeth have different heights at different displacement factors;

—the involute profile of the teeth with internal gearing is used, achieving higher values for the front overlap
coefficient;

—for wheels with external locking, is used only one tool with standard heights;

—in the absence of repeated lubrication and operation of the mechanism in a highly polluted environment, it is
possible to use an increased coefficient of radial clearance.
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