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MAIIWHHI MITYAKHU JJISI HAPI3AHHA PI3EN

Anomauisn

Hlupoxe sukopucmanus pizebo6ux 3'€OHaHb 8 MAWUHOOYOYSAHHI O00YMOBIEHO IX NPOCMOMON
KOHCMPYKYIL, BUCOKOIO HeCy4uux 30amHicmio, HAOIHICMIO [ MAKOJC 3pYYHicmio 3'€OHaHb ma po3 €OHAHHS
demaneil. Buxopucmannio pizb0068ux 3'€OHaAHb CNpUusioms MaKoic 6eIUKA KilbKiCmb HOMEHKIAMYPU CReYiarbHux
Ppizbbosux demaineil NPUCMOCOBAHUX 00 PISHOMAHIMHUX KOHCMPYKYIU, iX wupoka cmanoapmusayis ma HU3bka
sapmicms 8 yM08AX Maco8ozo eupobuuymea. Bidomo, wo 60...70% demaneil 3a2anbH020 MAUUHOOYOYBAHHS
CYUACHUX MAauwiuH i MeXauizmié marome pize006i 3’€OHAHHS, OOPOONICHHS SKUX PINCYYUMU [HCIPYMEHmamu
npeocmasnams cobol CKIAOHY MeXHONOZIYHY NpobaeMy i 0COOAUBO NpU BUSOMOBNEHHI MOYHUX Pi3bOO6UX
omeopis.

Jocniooicennss  npucesiuene RIOGUWEHHIO  Npaye30amHOCmi  MIMYUKi6 3d  PAXYHOK  3MEHUIEHHs.
8iPO2IOHOCI IX NOJIOMOK HA OCHOBI YOOCKOHAIEHHS KOHCMPYKYIT MIMYUKI6, 3 8PAXY8AHHSM 3MIHU IX napamempie
6 npoyeci pizbOOHAPI3AHHA MA CMAHY OKPEMUX eIeMEHMI8 Yb020 IHCIMPYMEHmY.

B pesynomami docniodcensb po3ensiHymo npocpecueni KOHCMpPYKYii MAWUHHUX MIMYUKIE 015 HAPI3AHHA
pizeil. Bcmawnoeieno, wo 6 OaHili KOHcmpykyii Kym Oegopmayii mimuuxa 3a u4acom, 6 nepuy uepey,
30iIbwyemsbcs npu besnepepeHomy pizanni 3y6ie do 0,2 2pady, a nomim cmabinizyemvcsi npu 0OHOYACHIU
pobomi acix 3y6ie na oomomyi 0,175 zpady i nocmynogo 3meHuyemsbcs, KOU KOIUBAHHA NAOAOmMb 00 HYIs npu
6Ux00i 3y0i6 HapIi3aHOi pPi3bOU.

Ha ocnosi meopemuunux 0ocniodicenvb po3pobieHo peKoMeHOayii 3 YOOCKOHANEHHS KOHCMPYKYil
npUCmMpoIo 0I5l HAPI3aAHHA 2aUOK 3icHymum Mimuuxom. JJo nepegaz Mimuuka 6i0HOCUMbCS NOKPAUEHHS YMO8 iX
pobomu, 8i08e0eHHsT CIMPYICKU, KU (QOpMYE Yucmiuly nO8epxHio i, 0co0auso, npu pobomi i3 8 s3KuUMU
mamepianramu. Bonu maxooic 3abe3neuyiomes 6inbuly WilbHICMb NEPEMOYy8aib MIMUUKIE, 0AE MONCIUBICTb
YHUKamu 3'i0anb 0meopis i ix nojomMKu

Knrwouosi cnosa: pizenapizanns, pizb006i 3 €OHAHHI, MIMYUKU, 2AUKU.

Berym. v Cy4acHOMY MalIMHOOYAyBaHH1 LIUPOKO BUKOPHUCTOBYIOTh
BHCOKOIIPOJYKTUBHI METOAM Hapi3yBaHHs pi3bOM Ha MeTalopi3albHUX Bepcrarax 3a
JIOIIOMOT0I0  Pi3bOOHAPI3HUX IHCTPYMEHTIB; YCHIIIHO OJIEPXYIOTh pi3p0y 1 3a J0OMOMOTro0
IHCTpYMEHTIB JUIsl HakaTyBaHHs Ta iH. OJIHAK, Y IPaKTULI CIFOCapHOI 00pOOKH 3/1e01IBIIOr0
JIOBOJUTHCS Hapi3yBatu pi3nOy BpyuHy. s Hapi3yBaHHs pi3sOM B OTBOpax 3aCTOCOBYIOTH
MITYHKH.

JlocnipkeHHsT TIpUCBSYEHE BHBYEHHIO IPOTPECHBHUX KOHCTPYKIIH MAalIMHHHX
MITYHKIB JJI Hapi3aHHS pi3edl B raifkax i Oe3kaHABOYHMM MITYMKAM IIiJIBHIICHOT MIITHOCTI i
TOYHOCTI.

AHaJi3 ocTaHHIX AocTaiTKeHBb Ta myOJikaniid. [InTaHHsIMH pO3pOOKH MTPUCTPOIB IS
Hapi3aHHs pi3edl B AeTailsX MaIlMH Pi3HOTO CIIy>)KOOBOTO NpPH3HAYEHHS NPHUCBSYEHO Mparll
I. I'panoBcrkoro [1], A. Kocinopa i P. Memepskosoi [2,3], B. Apmmnosa [4], I1. Tlerpyxina
[5], TI. Poxmina [6], b. T'eBka [7], A. XKomobosa [8], C. dinonenka [9], A.Ilanoma [10],
H. JIio6ina [11], A. Kpaxina [112], A. Marsienko [113] Ta in.
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OpnHak, IIMHA psA MUTaHb NOTPeOYIOTh MOJATBHUX JOCIIKEHb, 30KpeMa, MUTaHHS
MiBUINCHHS HAJIWHOCTI Ta JOBrOBIYHOCTI Pi3bOOHAPIZHUX MITUMKIB, MiIBUIICHHS SKOCTI
Hapi3aHHs pi3ei, 3SMEHILIEHHS IIYMOBUX XapaKTEPUCTHK BEPCTATIB Ta TEXHOJOTTYHOT OCHACTKH
B IIPOIIECi eKCIUTyaTallil Py Hapi3aHHi pi3eH.

Merta. Meroro AOCHiIKEHb € pO3pOoOKa IMPOTPECHBHUX KOHCTPYKIM MAaITMHHUX
MITYHKIB 1 yTOUHEHHS iX MapaMeTpiB.

MertopoJiorisi nociaimkedb. ExcriepiMeHTanbHI TOCTIIKCHHS TNPOBOAWINCH 32T
BU3HAUYCHHS mapamerpiB [-momibHOTO MiTYMKa 3 MOJIIMBICTIO MIHIMAIBHOTO 3YCHIUIA
CXOJUKEHHS TallOK 3 30HM Dpi3aHHs; 3aBalbLIOBaHHS KyJbOK B KOPIYCi 3 MOXIIMBICTIO iX
BIJIBHOT'O MIPOKPYYyBaHHS 1 yTPUMYBaHH B X 30HI BUXOAY MIiTYHKa.

PesyabTraTu. Po3risiHeMO npUCTpill Ui Hapi3aHHS ralloK 3irHYTUM MITYHKOM (pHC.
1).
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Puc. 1. Ilpuctpiii 1js HapizaHHA pi3i B raiikax

[Mpuctpiii Ui Hapi3aHHS TaflOK 3ITHYTHX XBOCTOBHKOM BHKOHAHO Y BUIJISIII CTAHWHH
1, Ha sIKif BCTAHOBJICHI BCI BY3JIM 1 J€Tali, a KOXKHA 13 IIECTUIPAHHUX CEKIii 2 3HH3Y € Y
B3a€MOIii 3 3arOTOBKaMH r'alioK 3, BiZICYBHUM JIMCKOM 5, a Mara3uH OCHAIIEHUH [EHTPAIbHUM
MEXaHi3MOM MOBOPOTY 6 KOXHOI i3 1iectn cekuiid Ha 60°. Ile mecturpanHuidi Mara3uH 2 uis
IoJIavi 3arOTOBOK TaOK 3, J¢ y BHYTPIIIHIA KOPIYC 3 IIECTH CTOPIH >KOPCTKO BCTaHOBIICHI
(IpuKJIe€eH]) TUIACTUYHI IUIACTHHM 4, SKi racsATh JUHAMIUHI HaBaHTA)XEHHS IPU B3a€MOJII 3
3aroTOBKaMHM raiiok 6.

BHu3y min MarazuHoM 2 BCTQHOBJIEHO 3aBaHTAXYBAJIbHY CEKIiI0 7 3 BHYTpIIIHIM
LIECTUTPAHHUKOM 3 KOHYCHOIO 3PYYHOIO 3aXiJJHOI0 YacTHHOIO sl Taiok 3, skuil € y
MIePiOANYHIA B3a€EMOJI] 3 30BHIIIHIMH I'PaHSAMH TaifoK 3 MOXJIMBICTIO OCBOBOTO MEpEMIIEeHHS,
AKa 3HM3Y MIATPUMYE TOTIK TalfOK i 3a JOMOMOTOI0 ITHEBMONpPIDKMMa &8 mojae raiiky 3 1o
KOHTaKTy 3 MITYHKOM 9, SKM{ JIBHM KiHIIEM pi33I0 3arBUHYYETHCS y BHYTpimHii oTBip 10
MiT4MKa 9 B HampsIMOK camo 3aKpydyBaHHS. JlJI1 MITYMKIB 301IBIIEHUX THIOPO3MIpiB Taka
KOHCTPYKIIis, SIKa CKJIQAA€ThCS 3 IBOX JETaJeH Ja€ 3HAUHy eKOHOMIIO METaly.
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3HU3y MijJ 3aBaHTAXXYBAIBHOIO CEKII€I0 7 B CTAHMHI )KOPCTKO BCTAHOBJICHA HAa JBOX
migmunaukax 11 mecturpanHa tpyba 7 3 MOXIHMBICTIO KPYroBOTO NpPOBEPTaHHS. 3BEpXY
niecTUrpanHa Tpyba 7 BUKOHaHA 3 IHAMBIAYyaJbHUM IPUBOJAOM 12 31 3py4YHUM 3aX0JI0M
IIECTUTPAHHUX TaliOK BCepenrHi TpyOH. 3HM3Y IIECTHIpaHHa TPpyOa 7 BCTAHOBJIECHA CIIIBBICHO
1o I'-moxibHoi TpyOu 13 memro 30inbIIeHOTO MiamMeTpa i >KOPCTKO 3aKpiIuieHa 1O CTaHUHH 1.

I-moni6anit mitunk 10 gemo 30iMBIIEHNMX PO3MIPIB BUKOHAHO 3 JBOX YacTHUH
BEPTHUKAJIBHOI BEPXHBOI, siIka obOepraeTbes 1 HIDKHBOI 15 I'-moamiOHOI, mo meHTpyetbes B -
moniOHii TpyOi i3 raifkamm 3. 3BepXy HaA 3aBaHTAKYBAJBHOIO IIO3WINIEI0 § MarasmHa
BCTaHOBJICHO NPUTHCKHUI MEXaHI3M MOBEPXHi ralku 3 10 BEpXHBOI piXKy4oi YaCTHHU MITYHKA
9, sIKMI TIPALIOE B aBTOMAaTHYHOMY PEBEPCHOMY PEXXHMI BiJOMUM CIIOCOOOM.

Jnist 3MeHIIeHHs IyMy Npu poOOTi MPHUCTPOIO y BHYTPIIIHIN 0TB TpyOH 17 3x0pCTKO
BCTaHOBJICHO IUIACTUYHY TPYOy 14 (IpHKIIEEHO), siKa 10 BHYTPILIHEOMY AiaMeTpy € Y B3aeMOil
3 30BHILIHIMHU NapaMeTpaMy raiiok 3 3 MOXKJIMBICTIO iX BIJIBHOTO OChOBOTrO mHepeMimieHHs. Ha
30BHILIHIK giameTp [-nopibHoro xBocroBuka 10 )OpCTKO OASTHEHA IJIacTHYHA TpyOa 15, ska
30BHIIIHIM JiaMETPOM € Y B3a€MO/Iii 3 BHYTPIIIHIMHU JiaMeTpaMi TalioK JJIs 3MEHIICHHS [IIyMY
BiX B3aeMoii Taiiok 3 I — moxiOHNM XBOCTOBHKOM.

IIpn mpomy raiika HaKpy4yeTbCs 1 3MIIIYETbCS B 3irHyTid TpyOi 13, micimsa doro
MIPIKIM § TI0/1a€ HACTYIIHY TaiKy 3 Ta iHmIi 1e BigOyBaeThcs HapizaHHA pisi. [Ipu npomy raiiku
MPOIITOBXYIOTh OAHA JPYry 1 MO 3IrHyTOMY XBOCTOBUKY 14 BOHH TIEpeMilyloThCs 1
30MparoThC B €MKICTh 16. BukopucTaHHs ImIacTMacoOBUX MPYXHIX TpyO 14, 15 i mmactuH 6 npu
Hapi3zaHHI pi3i 3a0e3neuye Oe3mryMHy poOOTy 1 IOKpallye YMOBH poOOTH NPH HENepepBHid
Hoza4i MacTHIa.

[Tpu HanoBHEHi emKkoCTi 16 11 3a0MPatOTh i BCTAHOBJIIOIOTH HOBY, OPOXKHIO.

Jlo mepeBar NpHCTPOIO BiTHOCUTHCS 3MEHIIEHHS IIYMY 1 TIOKPAIEHHSI YMOB POOOTH.

Takox po3risHeMo Oe3kaHaBOYHHMH MITUMK (pHC.2) BUKOHAHO y BUIJIANI I'BHHTA 1,
B3JIOBX OCI SIKOTO PIBHOMIPHO TO KOJy MpOpi3aHi, HANpUKIaJ TBUHTOBI KaHAaBKH 2, sIKi
po3MilieHi mig KyroMm ¢ =8...12° 10 oci MiTYMKa i BOHM HANpaBJieHI MPOTHIECKHO HANPAMKY
pizi. dopma XBOCTOBHKA YKOpOYEHI KBaapaTHOi Qopmu 3, pamiambHi pO3MIpH SIKOTO €
MEHIIMMH 30BHIITHBOTO JliaMeTpa Tijla MiTYMKa. A Ha JIBOX IUIOCKUX MPOTWIIC)KHUX MOBEPXHAX
4 BukoHaHi (hacOHHI BHIMKH 5, AKi € y B3aeMOJIl 3 KyJbKaMHu 6, SKi MIOPYXKAHEHI MO Oci
MITYAKa TPYXXHHOK 7 1 BOHH 3a BajJblbOBaHI 3 MOXIIMBICTIO iX YTpUMaHHA B Tili
3’enHyBasbHOT BTynkH 8. IIpy I1bOMy 30BHIIIHS KBajJpaTHa IOBEpXHS TUIa MITYHKA € Yy
B3a€MOJIii 3 BHYTpIIIHIM KBaJpaTHUM OTBOpoM 9 mnpuBoAHOI omnpaBku 10 3 KBaapaTHUM
3aKkiH4eHHsM 11, SIKUM MIiTYHK TPUBOJIMTHCS B PYX IIiJl Yac HapizaHHs pi3i.

Lli MITYUKHK JOLIIHHO BHKOPHCTOBYBATH NpPU Hapi3aHHI TIyXuxX ab0 HAaCKpi3HHX
OTBOPIB B KiJIBKOCTI 2...3 B KOMILJIEKTI.

be3kaHaBOYHI MITYMKH Ha BIJIMiHY BiJ IHIIMX HE MalOTh HACKPI3HUX KAaHABOK HACKPIi3b
Tima HapizaHOi yacTHHH. KaHaBKM MITYMKa HaxXwWwieHI 1o oci mig kytom 8..12°, momxuHa
KaHaBOK MNPHUOIM3HO BJBOE Oinblie NOBkHUHH 3abopHOi uactuu |1 Kamibpyroua uactuna
MiT4rka Mae o0epHeHy KoHycHicTh 0.2 MM Ha 100 MM JOBKHHU.

BeskanaBo4Hi MITYMKM MarOTh BEJMKY MIIHICTh HIK 3BHYaiiHi, 3a0€31eUy0Th OLIbII
BHCOKY SIKICTb Pi3i 1 I03BOJIIIOTH MPOBOIUTH BEIUKY KUIBKICTH EPETOHOK.

Jlo mepeBar MiT4MKa BiTHOCUTHCS TIOKPAIICHHSI YMOB iX poOOTH, BiIBEICHHS CTPYXKH,
AKUK (popMye YUCTINTY MOBEPXHIO i, 0COONMBO, IPH POOOTI i3 B A3KMMH MaTepianamu. Boun
TaKOXX 3a0e3MeuyloTh OUTBIIY MIUTBHICTH NMEPETOYyBaHb MITYHKIB, Ja€ MOXIIUBICTh YHHKATH
3’iaHb OTBOPIB 1 IX MOJIOMKH.
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Puc. 2. Be3kanaBoYHUIi MITYHK

BucHoBkM i mepcmexkTuBH. P03p0o0ieHO KOHCTPYKIIIO MAIIMHHOTO MITYMKa JUIS
HapizaHHsl pi3edl i3 3ITHYTHMM XBOCTOBHKOM 1 JIOBEJCHO NPAaKTUYHY IIHHICTH BHKOPUCTAHHS
MPECTABICHOTO MEXaHI3MY, a TAKOX PO3POOJICHO KOHCTPYKIIiFO OE3KaHABOYHOTO MITUHKA.
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MACHINE TAPS FOR CUTTING SCREWS

Abstract

The common use of screw joints connections in engineering is caused by their simple construction, high
load-bearing capacity, reliability and convenience of connection and disconnection of parts. The high use of
screw joints is also explained by the fact that there are a lot of special screw parts adapted to a variety of
structures, there is their broad standardization and low cost in terms of mass production. It is known that
60....70% of general machinery parts have screw joins. And the processing of these joints with cutting tools is a
complex technological problem, especially in manufacturing the accurate screw holes.

Research considers the efficiency performance of taps by means of reducing their breakdowns on the
basis of the design of taps, taking into account the changes in their parameters in the process of screw cutting
and the state of the individual parts of this tool.

The progressive design machine taps for cutting screws are examined in the study. In this construction
the deformation angle of the screw increases in terms of continuous teeth cutting teeth to 0.2 degrees and then
stabilizes at the simultaneous operation of all the teeth on the winding of 0.175 degrees and gradually decreases
when the fluctuations drop to zero when the cut screw teeth leave.

On the basis of theoretical research it is recommended to improve the design of the device for cutting
screws by curved taps. The advantage of the tap is the improvement of the work conditions: separation of
chippings that helps to form a cleaner surface and it is very important when dealing with viscous materials. They
also provide a greater density of taps regrinding to avoid joins of the holes and their break-down.

Keywords: screw cutting, threaded connection, taps, nuts.
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