[image: image1.png]ISSN 1312-8612

HAIIHOHAJEH KOMUTET 11O TEOPH1
HA MEXAHWU3MHATE U MAIIIMHUATE

NATIONAL COMMITTEE FOR THE THEORY OF MACHINES AND
MECHANISMS

MAIIMHOCTPOEHE U MAIIMHO3HAHHUE

T'OIVHA XV,I KHUTA 1, 2021

MECHANICAL ENGINEERING & SCIENCE

%
: YEAR XVI, No.1, 2021

(LA —



[image: image2.png]MECHANICAL ENGINEERING & SCIENCE
The scientific journal of BulCToMM
al Committee for Theory of Machines and Mechanisms

Bulgarian Nation

Editorial Board
Professor Dr. Georgi Todorov - Editor-in-Chief,
Professor Dr. Nikolay Minchev Dsc., Professor Dr. Angel Dikov,
Professor Dr. Dimcho Chakarski, Professor Dr, Svetoslav Simeonov,
Professor Dr. Galya Duncheva, Professor Dr. Sasho Gergov, Dse.,
Professor Dr. Lyubomir Dimitrov, Professor Dr. Ognyan Alipiev
Assoc. Professor Dr. Valentin Kamburov

Editorial Office:

St., “Suborni” No. 31, 9000 Varna, Bulgaria
Professor Dr. Nikolay Minchev, Dsc.
Tel: (359 88) 863 80 66
E-mail: bulctomm@gmail.com

Penaxnmonna xoxerns:
Hpod. nra Teopru Toxopos - npencenaren, lipog. it Hukoaait Mpunyes,
npo¢ 1-p Anren uxos, npog. a-p lumuo Yaknpekn,
upog. 1-p Ceerocaas Cumeonos, npog. A-p Tana dynuena,
apod. ata Camo Tepros, npod. a-p JroGomup Jdumurpos,
npog. aru Orusn Anunues, gou. A-p Banentnn Kaméypos

Anpec Ha perakuusiTa:
Bapna 9000, 6y.1. “Cobopan” No.31
npod. arn Huxonaii Munuep
Teu. 088 863 80 66
E-mail: bulctomm@gmail.com



[image: image3.png]CBABPKAHHAE

;. JynuyeB
“:MIIepaTypo-3aBHCHM KOHCTHTYTHBEH MOJe/] HA NOBLPXHOCTHUSA CJIOH HA BHCOKO-JIErHPaHa
-omana AISI 316Ti, nognoxkena Ha AMAMAHTHO FATTIAMKTAHC c0eeseessserernsmssessssssssssosssssossassssosossersed
. dynueB
:.1HsHHe HA CKOPOCTTA HA IUTb3rase BbPXy surface integrity npy auamManTHO 3arnaxaaHe Ha
“pa3um OT BUcoko-1erupana cromana AISI 316Ti. Yacr I: ExcriepuMeHTaHO H3CAeABAHE HA
ZANABOCTTA M MHKPOTBBPAOCTT Avsssssssssssssmssssssssssenssaresssresssssssssssssassssrsssetissssssssssssssssssasssssssssossessd
Jdyuues
‘. iNsIHME Ha CKOPOCTTA HA IUTh3TaHe BbPXy surface integrity npu AnaMaHTHO 3arnakaane Ha
“pasum 0T Bucoko-nerupana cromana AISI 316Ti. Yacr I1: YucneHn cumynanum 3a
CIeABaHe HA OCTATHYHHTE HANPEKEHMSI.
VMeres, A. ['uran, H. Amymxes
';50p Ha ONTHMAJHA CXeMa HA YCTAHOBSIBAHE H ONpE/IENIsINE HA HETOTHOCTTA OT fasupane
“TH aBTOMATH3MPAHO NPOEKTHPAHE NPHCNOCO0IEHNS 32 YCTAHOBIBAHE HA 3ar0TOBKUTE NPH
:XAHUYHO 00PAGOTBAHE. .ceerererersraoncens srissseassssanraresasseRresnas astsRss s snssestssbesserensasassessansaransrassrsess L 8
[pnuuapoBa, I1. Bankos
- 42113 HA $e301IACHOTO HATOBAPBAHE M YKPeNBaHe HA TOBAPH B KOHTefiHepu NpH
2HMOAEHCTBHETO HA PA3TUTHH BHIOBE TPAHCIIOPT. orusrrmmsessissesmassassasarsasssenssromssssssssssssnssssssnsss 13
AKuskos, C. ITanes, ®. ®uaunos
_IFOPHTMH 32 KOHCTPYHpane Ha riodanHa AeMn()epHA MATPHIA 110 METOAA HA KpafiHUTe

13

TEMEHTHuussssscsessssessensansosserssnarsasansasann sressessssaratas st enas st o e SRR SRR RO eSS s bR R st snssnsraransassnssnass DU
anos
4a/1M3 HA DPOTIECHTE HA KPHCTAIN3AlMAs HA HeMonnpUIMpana u MorndUUMPaHa
- 2 1eBTeKTHYHA ATYMHHAI-CHIMIHEBA CHIAB ALSII8.uunercrrssssssersensssmssssessessrissssssesssessesns 35
.. [lanoB
‘scneaBane BIHsuMero Ha HaHoauaMaHTH (ND), BBpXy CTpyKTYpaTa HA HANCBTCKTHYHM
LiyvunzeBy CIIABH ALSTI8 M ALSI2S....ccvomcirsisisssrsasarcssisssssossorcannossessercasnnans
. Poxkxoga, O. Horocenosa
* 13paboTKA KOHUENTYATbHOM MOAETHN /1M 32124 MPOEKTHPOBAHUS YePBAIHBIX nepeaay ¢
- JUMEHEHHEM HHTETPAPOBAHHOMN CPEABI {AC-20uuurrmsnrmssermsssesssasssmsssssasssssassassassssssssssssssrsansessssssesd T
", CananareBa, M. YyakoBa
pHJIOKEHME HA eJIEMEHTH OT TEOPHS HA BEPOSITHOCTATE B TEOPUATA HA TOBAPHUTE
- 3TOMOOUITHY IPEBO3Hocrcsesersserssssransoressasssasasnonsissossssssnsarsassssssasssassonans
‘1. Henuesa II. Pauen
LHAJM3 HA MeToauTe 32 06paboTBaHe HA WHIHHAPHYIHM 3L0HM KOI€Ia CHC CHMEeTPUIeH |
CHMETPHYCH TPOPHI HA 30 uunccuuessesssssssssssssssssssssssssssesssssssssenssssssssssssssssssrasesisssssassssssssessisssssess 38
4, Klisarova, S. Karapetkov, S. Panev, P. Philipoff, D. Rangelov, D. Arnaudova, D. Bankova,
~. Velkosky
Sofia metropolitain UV desinfection.........ccocerecsscrsisnnas
\. SIxkumoB
Tpoduaupane ua 3p60cTpyros uacTpymentT B CAD/CAE cpena. I HacT. o mmsssensasnaseen67
2, luMuTpoBa
ToayuaBaHe Ha JUCIIEPCHO YSIKYEH KOMIIO3HTEH MATEPHAJ ¢ ANYMHHUEBA MAaTPHUIA 1pe3
<PUCTAJM3AUHASA B YCTOBHATA HA MEXAHHIHH BAGPALMM..cervterscrerssrsarensassssnsaanacs
B. KamGypos, H. Panera, A. Hukonos, P. lumurposa
BUPTYaJHH pellleHHs 32 eKCTPYAMPAHe ¢ HUKIHYHO YCYKBaHe Ypes PoTauusi Ha KOHTeliHepa
it HA MATPHLATA.. B
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AHAJIA3 HA METO/JIUTE 3A OBPABOTBAHE HA INIMHAPUYIHHA 3bEHA
KOJIEJIA CbC CAMETPHYEH U ACUMETPHYEH IIPO®UT HA 3BBA

Mupociaa HEHUEBA

nencheva@tugab.bg

ITersp PAUEB

radev@abv.bg

TV -Tabposo, Katenpa “MammmHocTpoene 1 ypenoctpoese”
yi. “Xamsn Jumarsp” 4 ; 5300 Ta6poso, BBITAPHS

B cvepemennume mauuny, anapamu u Op. ce Hanaza usnoseane ece noseve na 6HY npedasru
KAKMo CbC cumempuder, makd u ¢ acumempuyer npogun. Hacmoswama cmamus dasa
obobuena ungopmayus 3a evsmoNcHOCHUME npu mexnorozuunama obpabomxa Ha 3v6Hu

Konena cvC cumempuyen u acumempuyen npoghur.

Knwouosu oymu: mexnonozuuna obpabomxa, cumempuuen u acumempuuen svben npogun

1. BuBenenne

TlpenasaneTo Ha HeNpPEKLCHATO BEPTEHE OT
©RMH Bal KBM JPYr ChC 3alaficHO IpelNaBaTelHo
OTHONICHHE 9ECTO CE OCHINECTBABA C HOMOIITA Ha
350HK Mexanmsmu. Te ca HAMEPKITH MHOIO TOLIMO
TIPUOKEHNE KAKTO B MAIIMHOCTPOCHETO Taka H B
YPEAOCTpoeHeTO  6maromapeHMe Ha  ronsamara
HaNeKAHOCT M TOYHOCT HA BH3NPOM3BEXKIAHE HA
3a/ialeHus 3aKOH Ha ABIKEHME. 3OHHMTE MpefaBku
C€ H3ION3BAT 33 M3MEHCHHE Ha CKODOCTTA WM
HalPaBIEHUETO HA JBHKCHHE Ha BOJHMOTO 3BEHO
TIpH M3MEHCHUE HA BBPTALIMA MOMEHT, TIOyqaBaHe
Ha TOYHH NPEMECTBAHMSA, IPM HEOOXOZHMOCT OT
CTa0WIHO CHLOTHONEHME MEXTY CKOpOCTHTE Ha
BOJCHIMA W BOAMMES Bal BBB BCEKM MOMEHT OT
BPEME U 3a1aZIeHO NIPENaBaTeHO OTHOe N e, Te ce
CBCTOAT OT 360HH KOTENa, YCTAHOBEHH Ha BAIOBE,
KOHTO Ca YCTAaHOBCHH HA ONOPH B KOPIyCHTE HA
MammbuTe WIM  ypenure. [lpenaBamero Ha
BEPTALAA MOMEHT CE OCBHIIECTBABA 4Pe3 HATHCK
MeXU1y 360UTe Ha 3BOHUTE KOJena, HAMHPAIIH ce B
3alennexye.

Hait-ronamo  npunoxenne Hamupar 3B0HHTE
KONIeNa ¢ eBOMBEHTHO 3aLENBAHe, HOPAIH CIICIHHTE
OpENUMCTBA:  OOIYCKA C€  M3MEHEHHEe Ha
MEXIyOCOBOTO pasCTosHMe, Ge3 Ja ce HapylnaBa
paloTara  Ha  mpegaBKara,  ymecHsBa  ce
u3paG0TBaHETO, THA KATO C €MH MHCTpYMeHT
MOraT Jia Ce HapA3BaT 3L0HM KOJeNa ¢ €IuH MOy
M BIBI Ha 3allenBaHe, HE3aBUCHMO oT 6pos Ha
3561Te; 3BOHATE KONENa ¢ eAHAKHE MOXYI H Brbil
Ha 3auenBaHe -Morar na paGOTAT CBEMECTHO
HE3aBICUMO 0T 6pos Ha 3n.6uTe.
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2. M3noxenne

2.1. Meroan 3a  obpaGoTBame wa
IMIAHAPHYHA 3L6HA Kollera ¢ npaBu 366K
[Paues, 2009]

Emra  or  maii-Baxmute  omepanmm npu
o0paboraHe Ha eaHo 35GHO KONETO ce ABIBA
opopmarero Ha mpodmma mHa 3n6a. Toma ce
OCBILIECTBABA Ha OTAeNHA omepauus. Ilpm Hes ce
CHEMAa MaTepuall OT 3aroTOBKATd B 30HATA Ha
MexIy3p0ueTo. B TIPaKTHKATA HaMupar
NPUIIOKCEHHE [IBA OCHOBHH METOXa 3a 06paGoTBaHe
Ha  mpodmia: METONi Ha  OOXOXKAaHETO
(oTbpraBarero) 1 MeTO Ha KONMpAHETO.

2.1.1. OGpaGoTBane HA NWTHHAPUMHE 3BGHN

. Kosrera mo Meroga Ha o6xoxaamne [Paues, 2009,

Kuptynos 2009]

CoumocITa Ha MeToma e, ue ce HMUTHpa
3auenBsane Ha 350Ha JBOIKa (meraiin-uHCTpyMeHT).
3a obpaboTBane Ha LIIMHAPHYHY 3B0HH KONENa 110
MeTo/a Ha 06X O0XIaHe CE M3MON3BA;

- 360(hpesoBane ¢ YepBIUHA MOTYITHA (pesa;

- Haps3BaHe ChbC 36060ABN624HO KOIENo.

3nGodpesonane ¢ yepBsuna MoxyHA tpeza

O6paboTsaneTo ce M3RBPIIBA oT
HHCTPYMCHT IPEICTaBlisABa NPOQIIHPaH 10
CBOTBCTEH HAYMH YCPBAK ¢ PeXxeIld 3b0H, Ha
CIeNHan3upan 3s000pe30Br Mamuum.

HapszBane cbe 3660aB16249H0 Ko1e10

3x60ab1628ETO e OCHOBaHO Ha
BBINPOM3BEK/AHE HA TIpomeca OBGXOXmaHe mnpu
3auenBaHe Ha JBe 3b0HM Kolena 6e3 Xmabuua,
€IHOTO OT KOMTO Ce SBSABA PEXKELl HHCTPYMEHT —
ABa6SK, 2 APYTOTO - 3aTOTOBKA HA 06PaGOTBAHOTO
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 x07eno. 3n0oALNGAaHETO Ce ABARA SIUH OT WaM-
| YTMBepCANEETR Tulootpalotramm wetona.

C momomra Ha  KppIBA  ABIGSK B
MAWIMHOCTPOCHRTO ¥ YPETOCTPORHRTO €& HAPAIRAT
3b0HM KONenma, KOMTO € HEBBIMOXKHO Ja ce
06paboTBar 4pes 3p60(pe3oBane, a MMEHHO:

* MAIKM BEHIM Ha ONOKOBH Koleda H
¢naHnoBM  KONeNa, KOraTo PasCTOSHHETO MEXLY
3BOHMTE BEHUM € HEJOCTATBYHO 33 M3X0da Ha
yepssuHaTa dpesa (3 1o 5 mm); 3s6HM KoNEna 3a
BLTPEITHO ~3allelBaHe; 3BOHM CEKTOpH; 350HU
peHKu.

2.1.2. O6paborBane Ha UHIMHAPHYHH 3HOHU
KoJIeNa 10 MeToJa Ha KONHPAHETo

XapakTepHo 32 - MeToma €  TOBa, ue
HMHCTpYMEHTBT MMa npoduna na ob6paboTBaHOTO
356H0 KOIENo MK Ha 0GpaGOTBAHOTO MEXIy3nbHE
oT Aanero 3u6HO Konerno. Toit ce peannzmupa upes:

- 3ubo¢pesoBane ¢ mUCKOBH ( DagLoOBH )
MORyIHH $pes3u; HapsA3BaHe ¢ MHOTOHOXKOBA [J1ABa;
TIPOTETIIAHE HA 3BOUTE.

3nbodpesoBane ¢ AMCKOBH MOAYXHH dpezn

Hapsspanero Ha 3bOMTE HA LMWIMHIAPAYHUTE
3B0HE KollelNa ¢ JUCKOBH (dacoHHu (Gpe3u ce oTHacs
KbM Hail-paHHO pasTpPOCTPAaHEHWTE METOXM 3a
obpaboTka Ha 360HK KOTENa.

CrmaocTTa Ha MeTona Ha 3uGodpesosane ¢
AuckoBa (pesa ce CHCTOM B TOBa, 9€ OTAEIHO CE
hpesosa Besko MeXIy3BOHE.

Haps3Bane ¢ MHOFOHOX0BA rI1aBa

O6paboTBaHETO Ce M3BBPINBA HA CIEIMATIHI
3p00Hape3HH MamuHK . Pexemure HOXOBE Ha
MHOFOHOXKOBaTa IJaBa ca PaslONOKEHH
pajdaiHO B HENOABIKHUS KOPIYC, KaTo OposT
UM € paBeH Ha Opos Ha oOpaboTBadure
MeXTy3s0Md. - 3aroToBKara U3BBPIIBA
BBL3BPAaTHO-HOCTHIIATETHO PabOTHO IBUKEHHE.
TIpy mpeMuHaBaHETO M MEXIy HOXOBETE Ce
CHEMA CHOTBETHaTa NpUOABKa, a IPU BPBIUAHE
HOXOBETe Ce OTAPEHIBAT, 3a Ja HE ce HMONydH
TpUeHe MeXIy TAX W Aetaiina. [lpu cneapamms
JIBOEH XOI. HOXOBETE OTHOBO CE€ TPUIBIKBAT
KBM JleTalilla Ha TakoBa PascTOSHHME, 9¢ 1a ce
OCHTyPH HCOOX0MMaTa IpubaBKa 3a CHEMAHE.

TIpoterasine Ha 3n6MTE

3n6onpoTernsHeTo (WiIM. 3BGONMPOLIMBAHETO)
OpejCTaRIgBA  [POLEC  HAa  CAHOBPEMEHHO
¢dopmoobpasysane Ha BCHUKM 3B0H OT 3BGHMA
BEHEIl ¢ IMOMOMITA HA CHOEIMANHH DPEXKCLIH
HHCTPYMEHTH - TIPOTSDKKM HIM  TIPOLUIMBKH.
Pasnonoxxennero u mpodmwna Ha 3n06uTe Ha
NpOTSLKKaTa  (MPOIIMBKATAa)  CHOTBETCTBA  HA
PasnoNoNEHHETO M NMpodHia Ha HaJUHHUTE MEXITy
360uTe Ha oOpaGoTBamms BeHew. IlpomechT Ha
pA3aHe Ha MeETalna ce OCBHUICCTBSBA 33 CMETKA HA
TOCTOSHHO ~ yBEAWYaBailla Cce BHCOYMHA Ha

TIOCTICABAMMTES 3H0K Ha TPOTHKKATA, B CHABRBLHMR ©
TPLNANIEWTR: -«
2.1.3. [lopbpmBangs 00patoTkn HA 30UTE
Te ¢¢ NPANATAT 32 TIOBWINABANS HA TOTHOCTTA B
HaMaNsBAHE Ha TPalaBOCTTAa Cje]l Haps3BaHE Ha
3p0ure. TakuBa ce MIEBHHIOBAHETO, IPUTPHBAHE U
OTBPKAIIBAHE, KOMTO CE M3BBPIIBAT YPE3 3aLEIBaHe

Ha 006paboTBaEMOTO KOIENO CBC CIHELUalNeH

MHCTPYMEHT ~ CBOTBETHO LICBEp, MPUTHD C

abpasuBHA I1aCTa U €TAJIOHHO KOJIENO.
llnudopanero ce mpuwiara 0OpU  BHCOKA

TBBPHAOCT Ha pabOTHATA TOBBPXHUHA HA 3H06UTE U
Ce M3BBRPIIBA [O METOJa Ha OTHPKaJIBaHETO.
Msnonspa ce 3a mnoBMIDABaHE TOYHOCTIA Ha
HE3aKaleHH - M 3aKaJCHH UMAHHIAPUYMHM 350HH
KoJIena.

I orbUHMTE NHCKOBE BBH3NPOU3BEKIAT, IPe3
CBOMTE  CTPaHWYHH  paGOTHM  [OBBPXHMHHM,
HHCTPYMEHTANHO 3alensade. B 3aBucuMOCT oOT
KOHCTPYKTMBHOTO obopmiaHe Ha UUTHQOBBYHMS
Jmck obpaboTBaneTo MoXe a Ob/€e: eQHOCTPAHHO;
JIBYCTPaHHO — C eOWHHYEH UUIMPOBBYEH MIHCK;
IBYCTPAHHO — ¢ ABa IUIMGOBBLYHHU JIHCKA.

2.2 Meroar 32 obpalorBane  Ha
URIAHIPWYHA 3BLOHM Kollega ¢ acAMeTpHYeH
npodua

ChIIecTBYBAT Pa3iUYHH TEXHOIOTHYHN METOIM
32 u3paboTka Ha 3BOHM Kojlena, KOHTO Ce
XapaKTepH3MUpaT C PasiMdHA IPOU3BOOUTEIHOCT H
TOYHOCT. B HacrosmaTa cTaTHs ce pasrnexna
€IMHCTBEHO METOABT Ha LICHIPOMEHO OOBHMBAHE
[Cumeonos, 2002], 3a onyuaBaHe Ha aCUMETPUYECH
€BOJIBEHTCH HPOGUIL.

Or MeToauTe Ha LIEHTPOUAHO OOBUBaHE Hail —
MUPOKO pasnpocTpaHeHwe 3a wu3paloTka Ha
€BOJIBEHTHH IMIMHAPHYHE 3bOHH Konena ca
nomyymin: 3e00aBa0aHe CbC 3BOHO KONENO M
3p60(pe3oBane ¢ YepBAIHA MOTyIHa dpesa

IIpu o6paGorBame Ha  3bOHM Komema ¢
acHMeTpuueH — mpodun MO MeToda  Ha
OTHPKATBAHETO CE OCHTYpSBa OT BHBEKOAHETO HA
Taka HApeUCHHsA H3XOJAEH KOHTYp, KOHTO e
CTaHZAPTH3UPAH.

B MalIMHOCTPOEHETO CE H3IOJ3BAa PABHO BUCOK

KOHTYp — ¢pe3sa ¢ otkpur mpodwi, a B
ypenocrpoeHeto — ¢pe3sa ¢ mbiaeH npodun
[Cumeonos, 2001].

CreoBatenno pexXeIuTe psbose Ha

HMHCTPYMEHTA ONpenensT GopMara H HOMHHATHHATE
pasMepu Ha E€BONBEHTHH Npoduin Ha 366a NpH
ofBuBaHE Ha 3aroToBkara. 1oBa TBEpHEHHE
ompefieNs eUH HHCTPYMEHT 33 MPOH3BOACTBOTO Ha
KoJiesaTa o MeTO/a Ha LIEHTPOHIHO oOBHBaHe, Ha

—_ KOHTO CBOTBETCTBA €QHO H3MECTBAHEC CHPAMO

ACIUTENHaTa OKPBXHOCT. CnenoBarenHo
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aKCHOMaTa Ha MHCTPYMEHTAIHO 3allelBaHe 3a
acuMeTpHYeH npodu ce TpanchopMHUpa BHB BUAA:

- ¢opMHpaHeTo Ha 3BOHTE € acCUMETpHYEH
npobun Ha EBONBEHTHM IIMHAPHYHH 3B0HH
KoONena, TO3BONSBA B Takusa MPOHOPIMM Ja Ce
M3MEHAT MOAYIA, NPOQWIHUTE BITM HA W3XONHHUS
KOHTYp M KoehHUIMEHTHT Ha M3MECTBaHe Taka, 4e
OCHOBHHTE  OKPBXKHOCTH Ha  Kojemara  OT
TpefiaBKaTa ja OCTaBaT HEM3MEHHH.

TIpu HanUYMETO HA TAHTEHIMANHO H3MECTBAHE U
HaIMYMETO HA . JBA  OTACIAHM  CHMETPHYHHM
HHCTPYyMeHTa Hal-Hanpen ce oOXoxaa efHara
cTpaHa Ha 350a, a cile/] 3aBBPTAHE Ha KOJENOTO Ha
€[lHa BIIIOBA CTHIIKA ce 00paboTBa Apyrara cTpaHa.
QopmaTa Ha M3paboTBaHaTa CTpaHa Ha 3502 TpsGBa
Jia OTroBaps Ha €[HATA YacT, TONYYeHa 1O IBTH HA
Pa3fensHET0 HA M3XOAHMA KOHTYp Ha HBE
JIOIBJIBAIM ce efHa apyra JactH (dur. 1.).

@ur.1.
acuMeTpHieH 3p0eH npodua

Ipom3Boasinm KOHTYpH 3a

3a ma ce momyYaT MPOM3BONHY IPOQHIHM BIIH,
OTMYABAMM Cce OT HpodIIEHTE BIIM Ha
HHCTPYMEHTa, o0bpaboTkata TpsGBa ma ce
OCBIIECTRH NPM PA3IIMYHY AMAMETPH Ha HAYaIHATA
OKPBXKHOCT. . B Tasm cuTyanus ce mnonmydasa
WHCTPYMEHT, cHa0IeH ¢ pasiuaad 386H ¢
ONpefeneHa CTBIKA, KOATO MOXE M Ja He
CBOTBETCTBA HA BIJIOBATA CTHIIKA HA KOIEIOTO. 3a
LeNTa iBaTa CHMETPHYHM MHCTPYMeHTa o6paborBar
OpH  €IHA M ChIO[a HAayalHAa OKPBXKHOCT H
u3MecTBaHe. Topa cTaBa Ha 3n6odpesopa mMaumHa
»MHKpOH”, kaTo 3a menra ce obpaGoTBa exHara
CTpaHa Ha 3B0a, ClIel KOETO KONENOTO e 3aBBpTa
Ha 180° u ce o6paborBa ApyraTa cTpaHa Ha 36064,

2.2.1 HA3paGoTBane HA NWIMHADHYHM 35L0HA
Kojiella upe3s 3b0ofpesoBaHe ¢ UepBAYHA
Moayana ¢pesal Byarakos,78]

Yeppsunure (pesu, KOHTO €€ H3MO3BAT B
YPEAOCTPOCHETO Ca MBIHONPOMIIIHY, MOHOIHTHH U
He Ce TpeBIKIA JOIBAHNTEIHO 3aTHIOBAHE.

B noknana ce pasriexia IPOH3BOMIN KOHTYD C
BHCOYHMHHA U BIII0Ba MoauduKamus (pur. 2).
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®@ur. 2 Maxogen (IK) n npon3BoAsL KOHTYp
(IIK) na acumeTpuYeH 3b0eH Npoduia B HelHo
cedeHHe

Ha ¢ur. 2. e mpeacTaBeH M3XOHEH KOHTYP Ha
aCHMETPUUEH NMPOQHI B YEIHOTO CEeueHHE, KOUTO
ce pasnpyaBa OT CTAHNAPTHUTE TAKWBA, IO
HalM4YMeTO Ha JBa PA3INYHK NIPOGHIHH BIBIa O,
o¥; ¥ paBHA CTHIKA, KAKTO MEXTY €JHOMMEHHHUTE,
Taka M MEKOYy PasHOMMEHHUTS npoduin.
Tlosyuenute 10 Ta3u BB3MOXHOCT 36HY NPEeNaBKH
YCIOBHO ce O3HauaBaT ¢ I; Hanuuuero Ha paBHa
CTBIKA, HO CaMO MEKIY CIHOUMEHHUTE 3BOHH
npobuma  —flonyueHHTe MO Tasu BB3MOKHOCT
350HH IPeJaBKH YCIOBHO ce o3HauaBat ¢ II. Tlpu
Ta3y BB3MOXKHOCT Ha 00pasyBaHe € 3a[bIKHTENHO
CIa3BaHeTo Ha CICAHOTO HEOOXOAUMO YCIOBHE:

. .
@ m +m, =2m,

KBIETO m*, ca JelHHTE MOZYIHM Ha H3XOIHHA
KOHTYp C HepaBHOMepHa Ae0elnHa, CHOTBETCTBALL
Ha TpodMIEH BIBI 0, 3a Komeno | W 2 or
npenaBkara (¢ur.2).

m; € HeNHHAT MOAYN HA U3XOJHWA KOHTYD C
HepaBHOMEpHa nebenuHa, CBOTBETCTBAll Ha
npoduIeH BIbI (4, 33 Koneno 1 u 2 0T mpeaaBkata
(¢wur.2).

3a m3paborBane Ha 3BOHH KoONETa C
acuMeTpudeH npodun Ha 36UTE B YpenoCTPOSHETO
ce M3IoMN3BaT | APyrM MeTonu. Takb e MeToja Ha
BaJlIyBaHe Ha 360uTe. IIpH Hero chIio Ce M3MON3Ba
NEHTPOUTHOTO oOBHBAaHE, HO H3pabOTBaHETO Ha
KoJIeIaTa € 4pes IWIacTHIHo gepopmauus. 3s6HuTE
PONIKH OCBIIECTBABAIM Tasw AedopMmaunus ChHIIO
TpsOBa Ja uMar choeuHaneH npodun H Ja
YIOBIIETBOPSABAT YCIOBHETO 3a KOHIPYETHOCT. Ipn
350HM KoJena ¢ BHTpemHM 350M 3a MOIYJH 10 —
ronemr or 0,3 mm M TrogiMa Cepus OCBEH
3500TEI0aTHO KONEIO € JOIyCTHMO HM3IION3BaHETO
U Ha OPOTSDKKA CBC CHENUANCH CBOJIBEHTECH PO
Ha 360uTe.
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Amanu3s na metoxute 32 obpaboTBane...

3. 3akaiouenne:

Ha 6232 Ha HaMpaBEeHHS aHATU3 HA METOAMTE 32
ofpaborsatie Ha 3BOHM KONEIA ChC CHMETPHICH M
acUMeTpUYeH MUpodun MOTar ja ce HampandT
CNIETHUTE M3BOIH:

-B MpaKTHKaTa 06paboTBaHeTO Ha IMITHHIPHIHHA
356HK KOJENa ChC CAMETpHYEH TIpodus cTaBa 1O
JBaTa MeToja;

-m360pET Ha Merox Ha oGpafoTBane 3aBACH OT
THIA HA TIPOM3BOACTBOTO (EUBUIHO HIHA CEPUHHO),
M3UCKBABMATA - 3a  TOYHOCT,  TparmaBocT H
TPOM3BOAMTENHOCT;

-npu  obpaboTBaHeTO HA 3p0HE  KOnema ©

acuMeTpHdeH IPOQUI HMa ONPENETEHH npoGreMu
[OPAJHM JIMNCATA Ha CTAHAPTHH HHCTPYMCHTI,
-ako ce Hanara o0OpaboTBaHeTo Ha IO IOIIM 6poit
7u6HH Komena ¢ Heobxozumo H3paborBaHero Ha
HECTAHAAPTEH -~ MHCTPYMEHT ¢  HeoGxomumus
npodu;

- B JOKIaJa € JaACHA METOMMKA, 110 KOATO MOXE
A ce ONpeNeNTH H3XOHHA H IPOH3BOMSIIA KOHTYD
Ha To31 Tpodu.

JIATEPATYPA:

Kpprysos C., II. Paues. Moxyd ¥ OpOrpamHoO
OCHrypABaHe 33 ABTOMAIM3MPAHO  KOHCTPYKTHMBHO-
TeXHOJIOTHYHO NPOCKTHpaHe Ha IHMMHIPUIHH 360HN
xonema ¢ TpaBH 350H, Kpaneso-Anena, 9 MK
,,ABAHT2pJHH MAITAHOCTPOHTENHN obpaborkn” AMO-
09, ISSN 1313-4264, cp. 369-372.

Payes JI., AHanu3 Ha TEXJIOJOTMAHM TPEINKH IIPH
obpafoTBaHe Ha LMIMHAPHIHA 3p6HM KONENa C MPaBU
3560, Jlpcepram, TY T'abposo, 2009

Cnmeosos  C., TI. I1lgeramos. Orpenensue
IapaMeTpUTe Ha H3XOMIEH KOHTYP 32 aCHMETPUHEM 350HI
npodumy. - Cimser 28 + 30.06.2002, Mexanuka Ha
mamunmTe, Ned3;

Cumeosos C., I'. IseraHos. Qcoberoctd  IIpH
NpOEKTHPAHE Ha MAIKOMOAYNHA HEPBAIHA ¢pe3a 3a
[IPOM3BOJCTBO Ha 3HOHH KOJENA C aCHMETPHHEH npodun
Ha 316a, Cosornon 03-05.09.2001r, Amtex2001,

Bymraxos, 3., B. u H. T. TonGenbckuit. Brusmve
NapaMeTpoB TIPOM3BO/SIIETO PECHHOTO KOHTYpA Ha €ro
ofiacTs cymecTBoBanMs, Mockea, Mammurosenenue”,
1978, Ne5.

61



[image: image8.png]MamaHOCTPOCHE B vamuno3sasne 31

ANALYSIS OF THE PROCESSING METHODS OF CYLINDRICAL GEARS WITH
SYMMETRICAL AND ASYMMETRICAL TOOTH PROFILE

Miroslava NENCHEVA, Petat RACHEV

nencheva@tugab.bg radev@aby.bg

TU — Gabrovo, Department of "Mechanical and Instrument Engineering",
Hadzhi Dimitar 4 Str., 5300 Gabrovo, BULGARIA

In practice, two main methods are used for processing the profile: the scan method (roll) and the method of copying.

2.1.1. Machining of cylindrical gears by the scan method

2.1.2. Machining of cylindrical gears by the method of copying

2.2 Processing metheds of cylindrical gears with an asymmetrical profile

The processing of machining gears with an asymmetric profile by the method of scan (rolling) is provided by the
introduction of the so-called output circuit, which is standardized.

In machine building, an equally high contour is used - a milling cutier with an open profile, while in apparatus
construction it is used a milling cutter with a full profile.

Therefore, the cutting edges of the tool determine the shape and nominal dimensions of the involute tooth profiles
when wrapping the workpiece. This statement defines 2 tool for the production of wheels by the method of centroid
wrapping, which corresponds to @ displacement relative to the dividing circle. Therefore, the axiom of tool engagement
for an asymumetric profile is transformed into: The formation of gear with an asymmetrical profile of involute
cylindrical gears allows it to change the modulus in such proportions, the profile angles of the output contour and the
displacement coefficient, so that the main circles of the gear wheels remain unchanged.

2.2.1 Differences in the manufacture of cylindrical gears by gear milling with a modular worm gearhobs.

The design of worm gearhobs in apparatus construction is characterized by the following differences: the gearhob is
monolithic, no additional backing is provided, and the cutters are with full profile.

In apparatus construction, the use of two different tools with tangential displacement is unnecessary and for this
reason in the present workpiece one production confour with height and angular modification is considered (fig. 2)-

Fig. 2 Output (OC) and derivative contour ®C) of asymmetric tooth profile in frontal section
In pic. 2. is presented the output contour of an asymmetric profile in the frontal section, which differs from the
standard ones, because of:

e  The presence of two different profile angles Ok, o* and an equal step, both between the eponymous and
between the different profiles. The gears obtained in this way are conditionally denoted by 1

e  The presence of an equal step, but only between the eponymous dental profiles — Theobtained in this way gears
is conditionally denoted by 11 For this possibility for formation it is obligatory to observe the following necessary
condition:

o m, tm,= 2m,,

Wherem*; ,are the frontal modules of the output contour with irregular thickness, corresponding to the profile angle
o, for wheel 1 and 2 of the gear (Fig- 2).

Mgs the front module of the output contour with irregular-thickness, corresponding to the profile anglet, for wheel 1

and 2 of the gear (Fig. 2).
Methods for processing cylindrical gears with an asymmetric profile are proposed.

Keywords: technological processing, symmetrical and asymmetrical tooth profile




