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Tpugecer B mhpBaTa MEXTYHADOJHA BAaYJHO-TEXHMYeCKa KOH(EDEHIWS ,,ABTOMATU3AIMA HA IHCKPETHOTO
npoussoncTeo” (AT 2022) ce mposexya ot 29 10mM fo 02 tom 2022 rox. 8 VCOB Ha TY-Codus, Co30n01 B pavMKrTe Ha
Juwre a HaykaTa Ha TY-Codua.

3a xordepeHIIATa Ca JCTOIMPAHH H IPHETH OT IPOTPAMEMS KOMUTET 56 IOKIana oF 79 aBropa, paboTenm B o6nacTra
Ha aBTOMATH3aIMATA Ha AUCKPETHHTE NPOM3BOACTREHH NPOIIECH.

IIpencrapenuTe TOKIANM Ca B cBeT Hay9HH HAPABIEHHS KAKTO CICTRA:

1. Teopervaam poGeMy Ha aBTOMATH3AIMATA Ha JUCKPETHOTO NPOMSBOLCTEO — 6 6p.

2. TexHOMOTAM ¥ MAITHHH 32 4BTOMATH3UPAHOTO JUCKPETHO MPOM3BOACTEO — 7 6p.

3. ABTOMATH3MpaHe IOTOKA Ha HeTaiiimre ~ 7 6p.

4. TIpomsnmiens poGoTH B pOGOTHIRPAHH KOMIUIEKCH — 6 6.

5. ApromaTu3anus Ha MOHTaXa — 3 6p.

6. Mexarporuka — 6 6p.

7. Cuctemu 3a yIpaBIeHME B JECKPETHOTO NPOH3ROACTEO — § 6p.

8. MHoBanuy ¥ VIDKEHEPUHT H4 aBTOMATH3HPAHOTO AHCKPETHO NPOMBBOACTRO — 7 6.

9. CAD/CAM/CAE cucTeMH i BUPTYaITHO HEXEHEPCTBO — 6 Gp.

OpraHu3anyOHREAT KOMHTET 61aT0NIapH HA BCHYKH yIACTHUIH B KOH(EPERIIATA 33 CROCBPEMEHHOTO IETIO3HPAHE HA
Hay9IHHTE JOKIaAH ¥ CNA3BAHETO HA M3KCKBAHMATA 33 TAXHOTO OCI)OPMEHC.

OpraEuzanonsusT KoMurer 6marozapn na HUC npn TY-Codua 1 ra dupmure ,,BAHUKO” OOJ - Braroesrparn,
“KMC Mmxenepymr” OOX — Ilnosmue, n “ToruCodr” EOOJ- Codwst 32 GHHAHCOBOTO TOAMOMAraHe IPOBEXAHETO Ha
xoudepemimaTa.

TlpenmedaTnata noAroToBKa Ha fokIamuTe o XXXI MHTK “ABTOMaTH3aLHs Ea IUCKPETHOTO TIPOM3BONICTE0” (Al
2022) e wsBEpmeHa OT fion. A-p HK. Perera Jlmvutposa.

3a xoHTaKTH:
karenpa AL na M® npu TY — Codus, 6yu. “Kor. Oxpuncku’ Ne§
TelL: (02) 965-27-55, 0895 590 330, e-mail: adp-konf@m-sofia.bg
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HPOEKTHPAHE HA WHCTPYMEHT 3A N3PABOTBAHE HA
MAJIKOMOJYJIHHA 3bEHH KOJIEJIA C ACHMETPHYEH
IMPOPHUI HA 3bBUTE

Tepana [{peTanon Mpmpocnasa Heraesa Cepeprn Xamknaes
TV-Ta6poso TY-T'abposo TY-Tabposo
Karenpa ,,MammHOCTpOeHe n KaTenpa ,MamuHoCTpoeHe # KareApa , MammHOCTpOeHEe 1
ypezocTpoere™ ypexocTpoeHe™ ypeaocTpoese™
T'abposo, Brirapas Tabporo, Brrapra Tabposo, Brurapus
e-mail: gencvet@tugab.bg e-mail: nencheva@tugab.bg e-mail: severin_h@abv.bg
Pearome:  AcaMeTpuaEEAT 3hGeHn  npodma  ca3zaBa 3a ycTaHOBABAHG Ha M3ONMMMMTC Ha MHTephepeHIHA B

JaTPYAHEHAS B  NPOSKTHPAHET0 HAa NACTPYMEHT 33  HHCIPYMEHTAIHOTO H  CBONBCHTHOTO  3alelBaHe e ]
H3PaGoTBANETO MY NO METONR HA NEHTPORAHOTO oGBHBaHe. Heo6XOMMO J]a ce OMpEJC/IAT OpABOMMHEHHATE JacTH Ha §
Tompa ce pemapa Ipes HINOI3BARE HA CTAHAAPTHR BHCOYNHANA HA H3X0[EUA KOHTYD (h] u h*]), 3a ABeTe wacTH Ha CHCTABHM
M3XOIHNS KONTYD 1 H3MOI3BANE HA PAMATHA H TAHVCHIMATEA  ynodh, Toaw CIrydail CHOTBETCTRA HA M360p A MOCTOSHEH |
KOpeKnns Ha 36610 npodr. Ipennosxkenn ca 3aBHCHMOCTH 32 KOS(MIMOHT Ha pajuyca Ha 3aKpHITICHHE 33 IIABaTa HA |
TAXHOTO ONPEeNsHe M ca MICHeABaHR Ge3yc/OBRATE 061acTH KOHTypa p*, KOETO OCHIYDAEA PAMTAIHA WHCTPYMEHTANHA 9
A3 CLUIECTRYBAHE NPH KONKPETHA ACHMETPHA. epepermmu. M360pKT Ha PABHM MpaBOTMEeHHNE SacTH,
Kmonwosu  oymu:  manxkomolynmuw, 3wbnu  Konena, CROTRETCTER H*a pa:imm lkoed)mem K& pamyca na
acumempusen npogun 3akpsrmerme p* u p*’ (dur.1).

1. VBOA TIK

MankomonymeuTe 3B6HM TpenaBkM ca CHPH 0T
OCHOBHMTE BE3IM B ypeaure. KadecTBeHOTO M HalexTHO
M3NBIHCHYC Ha TE3M BE3IM ONPE/ICIT TOYHATA M HaJCKIHA
paboTa Ha ypena Kato ILDI0. ‘

OcobecrmTe HM3NCKBAHHA M YCIOBMA Ha paGoTa ca
060co6WwmM MankoMOZyIEUTE 350HM MPERaBKH B OTACTHA
rpyna, 3a KOATO €4 HCNPHIOKMMH TCODeTHIHMTE M
©KCTICPHMCHTANHY JAHHH, TIONYYeHH 3a 3BOHM Kolema ¢
TOILIM H CPSRECH MOZYIL.

Xt

Brenpsipasero Ha 350HM NPEOABKM C ACHMETPHUCH
mpodmn Ha 356MTE C¢ 3aTPYAESABA  OT OTCHCTBHETO HA
ROCTaTLIHO JaHHH 33 BB3MOXHOCTHTE H TOTHOCTTA MM TIPH
M3TOTBSIHE.

B Tazm BpB3Ka H3CIHCIBAaHCTO HAa MAanIKOMOIYIHHTE

€BONBEHTHY MIME/PHIHA SEOHH IPENasky ¢ aCHMETPHIeH @y, 1. Visxozen # NPOM3ROLSII KORTYD Ea acHMeTprdeH 356eH npodu &
npodun Ha 3B0HTe ce ABABA AKTYal HA 337aYa 33 HANIATA  wemmO CedeHHme 1

UPOMUILICHOCT. ]
Ha ¢ur. 2.1 ¢ npencTaBeH M3XOfACH KOHTYP HAa
II. W3JIOXEHWE acEMeTpYeH TpodWi B UENHOTO CedeHHe, KOMTO ce

TIpoexrupaneTo Ha YepBAYRH BpesH B ypefocTpoeReTo ce  PasiiiaBa OT CTAHJAPTHHATC TAKHED, 0!
XapaKieplsipa Cho CTCAHHTS PAsUTIL: *  HAIMYHCTO Ha JBA PARTMIRA NPOGIIHY Brha of, o]
. (bpega’ra © MOHONIUTHA; M paBHA CTHIIKA, KAKTO MEXY CIHOMMCHHNTE, TaKka K{
MeXAy pasrouMennuTe npodumy. Ilomyzenmre no;
® He Ce IPEeABIDKNA JONBIHNTCIHO 3ATHIIOBAHE; TasW BBE3MOKHOCT 350HH IpENABKM YCIOBHO C€

a9aBart ¢ I
* (pesure ca mpaHONPOGUITHR. O3HATAE: >

e HATMYMETO HA paBHA CTENKA, HO CAMO MEXIY]
eHoMMeHHNTe 356HR npodm. IoxyaennTe o TasH
BH3MOXKHOCT 350HM IPEABKH YCIOBHO C& 03HAYABAT ]
¢ II. lpm Ttasm BB3MOXHOCT Ha oOpasypaBe ¢
3aIBIKUTENHO CIA3BAHETO Ha CIICBOTO Heobxomumo ]
yclonme:

TexHoNOTHATA Ha M3paboTBaHE Ha UEPBAIHA MOTYIHA
¢dpeza B Brimrapma He mnosBomsEa A2 ce wm3paborAT
HMHCTPYMCHTH C MOZyNH Ho-Mam®@ ot 0,3 mm 3a cAMeTpuHIcH
€BOJIBEHTEH NPO(HI Ha 356HTE.
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KBAieTo m*t],2 ca YenHUTE MOIYIH Ha M3XORHHSA KOHTYp
¢ HepaBHOMEpHA pAelemuEa, CHOTBEICTRANI HA NpodHIeH
BIBI *t, 32 Koxeno 1 ¥ 2 oT IpenaBKara.

mt € YeNHHAT MOZYI HAa M3XOQHMA KOHIYp C
HEPABHOMEPHA AeGeNMHa, CHLOTBETCTBAIN Ha MPOQHICH BIoi
at, 3a koeno 1 1 2 oT mpeaBKaTa.

KoedrumenrsT Ha mparoXmHeifHaTa 9acT Ha H3XOJHAS
KOHTYp C€ paslara acHMETpHIHO, OpHM 3afbIDKHTEIHO
CITasBaHe Ha CICAHOTO PABCHCTRO!

ir=hip s BLbel =il ®
Beuaxu koeduImueRTH Ha m3XofEHs KOHTYP ¢ (*) ce

OTHACSAT 32 YCIOBHO “paboTHara” wact Ha mpoduna, ac (*°)
— 3a YCIOBHO “HepaGoTHaTa” 9acT.

B smarcparypara [1,2,3,4] ocHOBHMTE CBeNeHME ca 33
M3XOAEH CHMETPHHCH KOBTYD, Karo JHICBAT CTAHNAPTH WM
SCHH yKasaHWs 3a aCEMETPMUcH KoETyp. C Tasy men ca
YCTaHORCHH TOTEHITHAITHATE KoebAOpCHTH Ha
TPHNOKPUBAHE 32 TPOGHIHY BIIM HA H3XOQHAL KOETYP [0 —
ronemu oT 20°, B HOPMAIHOTO CSYCHHE, UPH NOCTOSHEH M
CTaHZApTCH KoedwUMenT Ha paguyca Ha 3aKpLINCHHE 32
rnasata Ha 366a p*=0,38 (TaGn. 1).

Ot TOBa H3CTe/IBAHE Ce YCTAHOBSABA, I€ C YBEIMIABAHE Ha
npodunEHMd  BreA  HAa HHCTPYMEHTa, HOTCHOMAIHAST
xoe}MIOUEeHT Ha MOPHIOKPHMBAHE 33 HHCTPYMEHTANHOTO
3aIemBaHé HaMaiiBa M CHEOBaTeNHO € HeoGXomuMo
YBeIHuaBaHe Ha NpaBoiMHeHHata My Zact. Tosm edext ce
TIOCTHTA 9pes 33BHCAMOCT (2).

KOpeKIMA Ha 36611 npodm. 356HuTe MpesaBKy, CHCTABEHR
OT TAaKMBa KOJIela, Ce pasimyuararT oT ofialinuTe OCHOBHE
KayeCTBEHM IIOXa3aTelIH Ha 3allCHBaHETO, KATO € BE3MOXKHO
TONyYaBaHETO Ha HEMO3HATH [0 HACTOAIMMAT MOMEHT
3allenBaHuA.

Bps3kata MeXAy PAAMATHOTO H TAHICHIMANHOTO
M3MECTBAHE Ha M3XOTHAA KOHTYP IIPH acHMETprdcH npodmm
Ha 3R6HTe Ce MPE/ICTABA ChC CHICTHATA 3ABHCHMOCT:

Zg.(Invapy+inved,—inva—-invay)
= s (&)
2Xrs

2m,

KBAETO of 1 at* ca HpodIIHKTE BIH HA MHCTPYMEHTA, C
Kolito ce TIPOMBBEXTAT KoJjicmara no METoJa Ha
EHTPOMAHOTO 0GBUBAHE B TEIHOTO CEHEHNE;

atw ¥ oftw -eIMTE HA 3aNchBaBe 0 HAJATHHTE
TIONONTN;

mt- TARHFCHITMATHEAT KOS(UIMERT Ha M3MECTRAHE, HpH
crasBaye Ha saBucHMOcT (1);

XrE-CyMapHUAT pajpalieH koeiIHCHT Ha M3MECTBAHE
Ha MHCTpYMEHTa;

ZZ-cymapHuar Gpoli 3567 Ha Kon¢laTa OT MPEaBKaTa.

OcHOBEH  TeoMeTpMMEH  IapaMeThp  ONpefelism|
6eaycoBHaTa 0GIACT Ha CHIIECTBYBAHE CC ABSBAT HAYATHUTE
OKPRKHOCTH HA KoNemaTa oOT 350Hata npenaska. B
3aBUCHMOCT OT TAXHOTO ONpenensHe ce AaBaT H JBe
BL3MOXHOCTH Ha 0fpasyBaHe Ha ACHMSTPHMHHA 350eH
npodmn, KOMTO €6  pawIMMaBaT NO  [pHeTaTa
TponopuuoHaHocT [5,6]:

IPONOPIMOBATHOCT MEXIY NapaMeTpuTe Ha M3XONHHS
KOHTYD — BE3MOHOCT | Ba o6pasyBase.

TAETHIIA 1 V3YWCIIATENHI HAPAMETPY HA
MIXOTHYS ACUMETPAYEH KOHTYP le{ Hed Ce MMPHEEMa IPOTIOPIHORATHOCT HAa HHCTPYMEHTA
paBHa Ha OTHOIICHMETO MeXOy KobyHKNMHTE Ha HBaTa
o,degl | p° | b hl I hl’ Euor. IpodwWIHE BrEia Ha W3XOZHMA KoETyD. ITo Tosu mawmH ce
TOCTHTa 03050)1}10 BapUpaHe Ha ZIBaTa BIbjia HA 3aneneane
20 0,38 | 1,25 | 1,0000 | 0,2500 | 2,0000 | 1,9808 (otw " oHwW). TparcmeeTHaTa 3ABHCHMOCT
22 0,38 { 1,25 { 1,0124 | 0,2376 | 2,0124 | 1,8443 YAOBIETBOPABAIIA TOBA IFEOMETPUTHO YCROBHE, €.
74 | 038 | 1,25 | 1,0246 | 0,2254 | 2,0246 | 1,344 vy, + nvag, = %"%’iﬂ +
26 | 038 | 1,25 | 1,0366 | 0,2134 | 2,0366 | 1,6453 +in «.+ inva; s @
cosxy _ cosa
28 0,38 | 1,25 | 1,0484 | 0,2016 | 2,0484 | 1,5730 cosany  cosay,
30 | 0,38 1,25 | 1,0600 | 0,1900 | 2,0600 | 1,5143 KBACTO:
z1 m 22 ca Gposr 3:6M Ha KoNemaTa OT NpeJaBKara,
32 | 038 | 1,25 | 1,0714 | 0,1786 | 2,0714 | 1,4672 POANHSTPANA ¢ ACHMeTPIYEH IO Ha IL6HTE;
34 0,38 | 1,25 | 1,0825 | 0,1675 | 2,0825 | 1,4299 %1 1 X2 — koeMMEHTHTE HA H3MECTBAHE Ha MECTPYMEH-
Ta 3a J]BeTe KONENa; 32 KONENO ¢ BHIPCHIHY 3561 ce mprema
36 | 038|125 1,0934 | 0,1566 | 2,0934 | 14013 KOCQMIMEHTET Ha H3MeCTBaHe Ha eKBHBAICHTHOTO KOIENO ¢
38 | 038 | 1,25 | 1,1040 | 0,1460 | 2,1040 | 1,3805 BBHIIH 3B61;
o 1 o0* — npoduNEATE BIIK Ba HHCTPYMEHTa, ¢ KOHT0 ce
40 0,38 | 1,25 | 1,1143 | 0,1357 | 2,1143 | 1,3668 NpOMSBEANAT KONENATA TI0 MCTONa Ha HEHTPOHIHOTO 06-

TonemMu BE3MOXHOCTH 33 BIHAHHC BBDXY KAYCCTREHHTE
ToKasATeNM Ha 350HOTO 3alCTIRAHE ¢ aCHMETPHECH npodum
Ha 3p6UYe NaBa KOMOMEMPAHOTO M3MCCTBAHE HAa M3XOIHEA
KOHTYp, KOETO ¢ koMOMHAIS 0T PANHANHA H TAHICHIUANHA
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BHBAHE.

NPOIOPIMOHANHOCT MEX/Y TEOMETPHIHHTE TlapaMETPH
Ha KOJIENIOTO - BE3MoxkHOCT II Ha obpasysane.
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Ilpr mHex ce DOpHeMa TPONOPHMOAIHOCT —MEXIY
OCHOBHHTE OKPHXHOCTM Ha JBeTe 350HH Kojeld, XaTo ce
peAmM3Epa BAPUPAHC Ra HPOQWIANA FrBI Ha HHCTPYMEHTA.
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dtb1,2 & d*ib1,2 ca OCHOBEHTE OKPEKHOCTH Ha Konena 1
1 2 Ha 350HATA PE/jaBKa, CHOTRETCTRANM Ba NPO(UICH BIBI
ot ¥ 0*t Ha MHCTpYMeHTa OT rpeGeHeH THIL.

TpancneneHTHUTE 3aBECHMOCTH (4) I (5) AaBaT pasmiieH
pesynTar 3a GEA M CHHI2 NPONOPIMOHATHOCT, KOETO
CBOTBETCTBA Ha pDA3IAYHH KAYECTBCHH M AKOCTHH
TIOKAzZaTeIM. C Oricx Ba YCTBHOBﬂBaHCTO Ha TE3H pasmmxm
TloKasaTell ¢ PAsTiie/iAHa eBONBEHTHA TUIEApHIHA 356Ha
NpeRaBKa ¢ acUMETpRIeH npodmn Ha 3p0MTe U mapaMeTpu:
moayn m=1mm; Gpoii 356M Ba Koneno 1 - z1=34;
TipenapareHo IHco u=0,92; BECOIMHN Ha H3XOTHIE KOHTYD
—ha=1 mm, hf~1,25 mm; paguyc Ha 3aKPHIICHEE HA INagaTa
wa 350a Ha M3KOEMA KOHTYp p=0,38 mm; xoedmmenT Ha
nponopmuonamaoct 0,9645; Brix Ha HAKIOH Ha 3n6uTe p=0;
MeToy Ha (pesoBare ¢ IBIeH npodmr.
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@ur, 2, O6macT Ha CBUECTRYBaHE MHa pEBEPCHBHATA IPEJABKA C
acuMerpuren npodE Ha zL68Te 1 BEsMoxHoCT [ Ha ofpasysane

Ha ¢ur. 2 e pangeHa GesycmosHara ofmacT mHa
CHIECTBYBAHE Ha PEBEPCHBHATA TPERABKA C ACHMEIPHICH
nmpodun Ha 3n6aTe B BE3MONHEOCT | Ha o6pasysane. Ha .
3 @ 4 ca TpeAcTaBemM GesycnopmmTe ofmacry Ha
CHINeCTBYBAHE TPH aCHMCTpHeH Ipodun Ha 3s6ATe M
pramoxuoct I Ba ofpasyBase.

Or npepcrasemmre Ha dur. 2, 3 m 4 ofmacte ma
CHINECTBYBaHE 0O NpEBAPHICIHO 3aJafcHH Ka4YeCTBCHH
TOKA3aTEIH Ce YCTAHOBSBA, 3¢ BhaMoxaoct Il na o6pasysane
NaBa 3HAYMTCNHO MO-TONEMH BESMOKHOCTH 3a M300p Ha
paguamEM KOGHIMEHTH Ha H3MCCTBAHE Ha M3XOMHAL

KOHTYP.

ABTOMATHM3ALHSA HA JECKPETHOTO MPOM3BOACTBO

ISSN 26

B mocoegBaln aHAM3 C€ H3BLPMBA  H30
TaHTCHIMATHOC H3MECTBAHE HA MHCTPYMEHTA IIPH pa
BB3MOXKHOCTM Ha OOpasyBame, KOeTO I03BONsSBA 2
M3MECTH 1OIX0ca Ha 3alensane no BUCOYHHA HA IPOMOHE
Ia ce HONyHaT M3BRHIONMIOCHH TpeAaskd. Topa Mpe/ids
AKOCTER ¥ TEOMETpMYeH aHamus Wa 350HOTO 3ame
HEMO3EaTH /10 TO3K MOMEHT KadeCTECHH K
moxasaTemM. Kato OCHOBEH KPUTCPHM 33 H3MECTB
[OMI0cA HA 32I[eNBaHe ABTOpHTE Ipesarar cuermud:
IUTB3TaHE MEXIY CIPETHATHTE TPOQWIM, KOETO O

e HAKBO  H3HOCBaHE Ha 3pbuTe W yBel
paborocniocobroct.
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@ur. 3. O6macT Ha CHIIECTBYSAHE HA pCBEPCHMBHATA  HpE]
acEmerpraeH Mpodiun Ha SEGHTE N BHSMOKEOCT 11 B2 ofpasysane 34’
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Qur. 4, O6nact HZ ChUIECTRYRaHE Ha PEBEPCHBHAT2 IIPE/IABKE ,
‘scMeTpmaer npoiun Ha 3u6uTe u BLMonHoCT I Ba 0fpasysane 22 o I

1. M3BOM

Jlajessr  ca  3aBHCMMOCTHTE 32  ICOMETDH
M3UTCTISRAHS HA CBOTBEHTHY MUME/PHTHE 350HH IpPex;
¢ acHMeTpyHeH IOl Ha Y50UTE B PASIUTHY BR3MOKI
3a ofpasysate.

JlanicHa € BEIMOXKBOCT 34 ONpEZeNsHe Ha PR/IHATHOTO
TAHreHRIHANHOTO H3MECTBaHE Ha UHCTPYMEHTa:
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HpOTyGepaHC IPE3 HINON3BAHE HA PaSTIVHI MO B 9EIB0
ceuene Ha 350RMT POdHIL.

HanpaseBo ¢ CPaBHEHNE MeXTy Ge3yclnoBHUIe ofnacTH
Ha c’bmecmynaﬂe Ha KOHKPCTHB npe;lam(a 4 aCHMBTpﬂ‘ICH
ppojun B INOJICTO Ha He3aBUCHMHTC xoeyIEeHTH Ba
H3MECTBAHE HA xmcrpymema pa pazmmml BB3MOKHOCTH Ha
obpasyBaHe.

HanpaBerm ca KOHKPETHH mperopsku 3a HiGop Ha
TWEHD,HMH{OTO H3MECTBaHe HA M3XOTHHL KOHTYP pe3
JONMYdaBAHETO HA H3BBHIIOMOCHH npenaBKH, KOETO ©
HEBB3MOXHO mpu CTaH,ﬂapTCH $rpil K BHHITHO 3arenBane.
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DESIGN OF A TOOL FOR MANUFACTURE OF SMALL-MODULAR GEARS
WITH ASYMMETRIC PROFILE

Genady Cvetanov Miroslava Nencheva Severin Hadjiev
Department of Mechanical and Department of ‘Mechanical and Department of Mechanical and
Precision Engineeting Precision Engineering Precision Engineering
Technical University of Gabrovo Technical University of Gabrovo Technical University of Gabrovo
Gabrovo, Bulgaria

Gabrovo, Bulgaria

Gabrovo, Bulgaria
¢-mail: pencheva@tugab.bg

e-mail: gencvet@tugab.bg e-mail: severin_h@abv.bg

Abstract: The asymmetric tooth profile creates difficulties in the design of a tool for its manufacture by the method of centroid
wrapping. This is solved by using standard heights of the output contour and using radial and tangential correction of the tooth

profile. Therefore, definition-dependent and specific unconditiona} areas of existence in asymmetry are being proposed.
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