ISSN 2521-1943. Mechanics and Advanced Technologies #2 (83), 2018

VK 621.99.07.014
DOI: https://dx.doi.org/10.20535/2521-1943.2018.83.125250

MaremaTudeckasi MoaeJ b npoguiisi pe3bosbl,
MOJIYYEHHOW MEPHBIM HHCTPYMEHTOM

C.C. Hexpacos o JI.A. Kuruamii e [I.A. [Ipl1binuB

CyMCKOi1 rocyJapCTBEHHBIH YHUBEPCUTET, Y KpauHa

Received: 05 March 2018 / Accepted: 17 April 2018

Annomayun. B cmamve npedcmasiena MamemMamuieckas 3a6UCUMOCHb ORUCHIBAIOWAs. NPOPUTL pe3bObl, NOLYYAEMbLI MEMOOOM
06pabomKu MepHbIM UHCIMPYMEHMOM Ha (pezepHom cmanke ¢ IV, komopulil umeem MAKCUMATBHYIO NPOU3EO0OUMENbHOCb NPU
bonvbuux wiazax pe3vovl U MAIbix OUaAMempax.

Hanvneiiwue uccnedosanus Hanpasnenvl HA 603MONICHOCHL MAMEMAMUYECKO20 ONUCAHUA NOYYAeMO20 NPOQPUIA, NOCKObKY
U36ECMHbL MONLKO Zpaghuueckue cnocodbl NOCmpoenus 06pasyemo2o npoguis pesbovl MEmoooM 02UbaHUs, YMo 6 C6010 o4epedsb
pacuiupsaen KOHCMPYKMOPCKUe 803MOHCHOCMU NPpU HEOOX0OUMOCMU CO30AHUS 8UHMOBbIX NOBEPXHOCMEN C KDYRHBIM UASOM.
Hcnonvsosanue nonyueHHOU 3a6UcCUMOCHU NPeOOCMABUNIO 603MONCHOCHIb OYEHUNMb NPOPUILL NOBEPXHOCIU NOLYYAEMOU YKAZAHHbIM
Mmemooom. IIpogedeno uccredosanue no onpeodeneHuro OMKIOHeHUs hopmMupyemozo npouia noBepXHOCIU Om 3A0AHHO20 Npoghuas
pe3vbbl. Onpedenenvl napamempsl npoguis pesvovl, napamempsvl Mpaekmopuu Gopmoodpasylowell mouxku, Konmopwvle OKa3bl6aon
Haubonbee 6IUAHUE HA BETUYUHY OMKIOHEHU.

Kniouesvle cnosa: enympenmnss pesvba, MepHvlii UHCHMPYMEHM, MAKCUMAIbHOE OMKIOHeHUue, Npopuib pe3vovl, MeXaHuyecKdas
obpabomka, Memoo ocubanus.

Beenenne

B ycnoBusix pHIHOYHOM SKOHOMHMKHM OCHOBHOW TEHACHIMEH COBPEMEHHOTO MAIIMHOCTPOCHUS SIBIISCTCS
MIOBBIIICHUE TTPOM3BOJUTEILHOCTH W3TOTOBJICHUS AeTaieil. DTO Tak jKe aKTyaJlbHO M JUIS Y3KOCHELHaTn3UPOBAHHOM
00NIacTH HM3TOTOBJICHHS TOPHOAOOBIBAIOIIET0 OypoBOro HMHCTpyMeHTa. HeKoTopele KOHCTPYKLIMH OypOBOTO
WHCTPYMEHTa MMEIOT Pa3bEMHBIC PE3bOOBBIC COSIMHEHHUS, NMPH TOM HCXOJS M3 CIOXHBIX YCIOBUH pabOThHI Takue
COCIMHEHUS UMEIOT OOoJbIIMe IMIark pe3bObl. Pa3BuTHE BBICOKOMPOM3BOAUTEIHHOTO CIIOCO0a 00pabOTKH BHYTpPEHHEH
pe3b0BI MEpHBIM HHCTPYMEHTOM [ 1] CBS3aHO C yBeIMYCHHEM KOJIMYECTBA UCCIEIOBAaHUN B 3TOH obmactu [2, 3, 4]. Bee
9TH HCCIIC/IOBaHUSI HAINpaBJiCHbl HA YBEJIMUYEHHWE NMPOM3BOJIUTEIBHOCTH YKa3aHHOTO CIoco0a M paclIMpeHHe ero
TEXHOJIOTUYECKMX BO3MOXKHOCTEH. Bompockl Npou3BOAMTENBHOCTH —crocoba 00paboTKH  pe3bObl  MEpHBIM
WHCTPYMEHTOM KacaroTcsl JIMIIb BO3MOXKHOCTH KOPPEKTUPOBKH TPAEKTOPUH JBHKEHHST (HOPMOOOpa3yIOLIeii TOUKH, YTO
TI03BOJISIET MCIIOIB30BaTh MHCTPYMEHT IPH OOJBIIMX 3HAUCHMSIX M3HOCA PEXYIIMX KPOMOK. V3ydeHne BO3MOKHOCTEH
YKa3aHHOTO CII0co0a MO3BOJIMIIO YCTAHOBUTH BO3MOXKHOCTD MOJIYUEHHS HE TOJILKO KPYIJIOi pe3b0bl, HO M METPHUYECKOA,
JII0MMOBOH, TpanenennaisHoi. TeopeTHueckrue ncciae10BaHus JAHHOTO CIOC00a paccMaTpHUBaIOTCS HCKIIIOYUTEIILHO B
rpaduueckoM crocode pelIeHns ONPEACICHHBIX 3a1ay.

Crioco6 00paboTku pe3bOBl ¢ KPYITHBIM IMIaroM o0ecreunBaeT YBEIHUCHHE POU3BOAUTEIEHOCTH B 2 — 13 pas,
Kak MMoKa3aHo B paboTe [5] mo CpaBHEHWIO C APYTMMHU PacHpOCTPaHEHHBIMH CIIOCO0aMH (pe3epoBaHHS M TOYCHUS
BHYTPEHHHUX Pe3b0.

AHaJIN3 NOCJIeIHUX HCCIIeJ0OBAHUI

O0paboTKe BHYTPEHHUX PE3b0 TOCBSAIICHO MHOT'O HCCICIOBAHHUN BEAYIIMX YUCHBIX HM3-3a CIIOKHOCTH CHSITHUS
OosiblINX OOBEMOB TPUITYCKa MPU MaJO JKECTKOCTH WHCTpyMeHTa. lcciemoBaHus CTPYKKOOOpa3oBaHUS 110
TCHEPaTOPHOW CXeMe pe3aHus omucaHel B [6, 7]. MoaenupoBanue o0pabOTKH pe3b0 METOIOM KOMHUPOBAHUS MyTEM
orubanust mpoduiIs pe3lOBBIMHU (pe3amu omucaHo B pabote [8]. B Toxke Bpems, uccienoBanue o0paboOTkH pe3nd ¢
HECHMMETPUYHBIM NpoQuiIeM onrcaHo B padore [9].

Bo3MoxxHOCTE 00pa0OTKH Pa3IMYHBIX THUIIOB pe3b0 paccMoTpena B padote [3]. PaccMmoTpeno, uro cmocob [1]
MO3BOJISIET 00padaThIBaTh HE TOJBKO KPYTJBIE Pe3pOBl ¢ OONBIIMM IIAaroM, HO M APYTHe THIHBI Pe3sd, MpU STOM
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CYILECTBYIOT OrpaHHYCHHS NPH 00padOTKE METPUYECKOH M TpalelentalbHOi pe3p0d B 3aBUCMMOCTH OT HMX Iuara, a
TaKoKe yKa3aHo, 4TO cocol 1mo3BossieT o0pabaTeiBaTh Bee JUAIIAa30HBI JIOMMOBBIX M KPYTJIBIX Pe3b0.

[Mony4eHne mMaTreMaTHYECKOTO OMHCaHHUs 0Opasyemoro npoduiisi ObUIO YaCTHYHO PACCMOTPEHO B pabote [4].
IIpoBeneHHbIE WCCIIENOBAaHUS Hald BO3MOXHOCTh YCTAHOBHTH AWMAMETp HHCTPYMEHTa M IHaMETp TPaeKTOPUH
JABMIKCHUS MHCTPYMCHTA, HO aBTOpaM TaK W HC yAaJIOCh MOJJYYUTb MAaTECMATUYCCKYIO 3aBUCHUMOCTbH, OIMUCBHIBAIOLIYIO
MOBEPXHOCTh KOTOPYIO MOHO MOJIYYUTh B pe3yjibTaTe 00pabOTKH U M3MEHEHUH ITapaMeTpoB (hpe3epoBaHusl.

ABTopamu paboThl [2] mNOKa3aHO, YTO W3MEHEHHEM TPACKTOPUM MABIXKEHHS (OpPMOOOpasyIoled TOUKH,
BO3MOXKHO, JIOOMBAThCS KOMIICHCAIIMM 3HAYMUTEIBHBIX M3HOCOB PEXYIIMX KPOMOK IpPH COXPAaHCHHWH 3aJaHHOU
TeOMETPUU Pe3b00BOH IIOBEPXHOCTH.

ITocTanoBKa MpoO/1eMbI

W3 paccMOTpEHHBIX HCTOYHUKOB CIIEAYET, YTO COCO0 00pabOTKH BHYTPEHHEH Pe3b0bl MEPHBIM HHCTPYMEHTOM
CO CTaHAAPTHBIM NpoduIeM PEeXYIIUX IUIACTHH HYXIaeTcs B Ooliee MONPOOHBIX HCCIICNOBAHUAX IO OIPENeTIeHHIO
MaTeMaTHYECKHUX 3aBUCHMOCTEH, CBA3BIBAIONIMX LIar, (opMy NpodHiIst pe3bObl, JOIMyCK MOrPEIIHOCTH H3TOTOBIICHUS C
pasMepaMu HMHCTPYMEHTa M IIapaMeTpaMu HacTpoWku oOopyzmoBanus. Hactpoiika 06opynoBaHHs 3akirodacTcs B
OIpEJIENICHNH MapaMETPOB CIUPATBHOM TPAaeKTOPUH Uil 00pabOTKN BHYTPEHHEH pe3bObl KOHKPETHOTO THIIOpa3sMepa,
MIO3TOMY Te€Ma JJaHHOTO MCCIIEIOBAHUS SIBIISETCS aKTyaJIbHOIL.

Leas padoThI
[Nony4enne mMareMaTH4eCKOH 3aBUCUMOCTH, OIMCHIBAIONIEH PEe3b0OBYIO MOBEPXHOCTH, MOIYYaeMyI0 CIIOCOOOM
00paboTKM BHYTpEHHEH Pe3bObl MEPHBIM HHCTPYMEHTOM CO CTaHAapTHBIM NPoQuIeM pesKyIinX IIaCTHH.

OcHoBHas1 YacTh

Crioco6 00paboTKH BHYTpEHHEH pe3rObl MEpHOU (pe3oil mpH BpaIlleHWH BOKPYT CBOSH OCH M ABIDKEHHH II0
CIIUpaAIbHONW TPAaeKTOpUH cooOIIaeT ABMkeHHe (GopmMooOpasyromel Touke 10 OKPY)KHOCTH B KOHKPETHBIH MOMEHT
BpEMEHH, JIUaMeTp KOTOpOH paBeH
muamerpy  ¢pesel.  JlomonHuTensHOE
JIBUYKEHUE MHCTPYMEHTA I10 CIIUPAJILHOMI
TPaeKTOpPUM  TIO3BOJSIET 32 CYET

%
/ COBMEIICHHUSA J3TUX JABYX JBIDKCHHH
CO3/1aBaTh BUHTOBYIO MOBEPXHOCTH. [Ipu
/ / 754 9ToOM  ¢GopMa  3TOH  IOBEPXHOCTH
! K ocTaercs HEU3BECTHOM. Jnst
— Y A% YCTAHOBJICHHS T€OMETPUH 00pa3yemMoit
_ ‘ ‘ N MIOBEPXHOCTH HEOOXOIMMO PaccMOTpPETh
9 & \ IBIDKeHHE (POpMOOOpasyromeil TOYKH B
- | /507 )(e = p 3alaHHBIX ycIoBuAX (puc. 1) 3
A % 0,1 ITpoekumst oOpaszyromel pe3ndy
B <L B / Toukd Ha miockocTb XOY rinobanbHON
! - JIeKapTOBOW cUCTEMBI KoopauHaT XYZ B
‘ Hell JIBMKETCS MO pajmyc-BeKTOpy R
9KCLEHTPUUHOU OKpPY>KHOCTHU c
%/// MOJBIXHBIM IIeHTpoM Oy - rogorpadom
paanyc-BeKTopa CIMPATBHON
TPaeKTOpUU I_{(b. ﬁK - paguyc-BEeKTOp
oOpasytomieid pe3p0y TOYKH OT IIEHTpa
Puc. 1. CxemaTnyeckuii npouiib NOMepeyHOro ceyeHust pe3BOBI 10 TOUEK KOHTYpPA MOIEPEIHOTO
pe3b0bl B OJISIPHOI cHCTeMe KOOPAMHAT I Ay ceuyennsi pespObl B miockoctn XOY,
YYUTHIBAIOIITIHA apaMeTpsl
OTHOCHTEIIFHOTO ABIKEHHUS MEPHOH (hpe3bl B CHCTEME OTBEPCTHUS pe3bObl, OIpeaemsieTcs Kak:
R=Dy/2, )

rae Dy - mmaMeTp MepHOro HHCTPYMEHTA.
Torna ynoMmsiHyTble BEKTOpPa, OUE€BUIHO, UMEIOT KOOPAUHATHI:

R, = (R(p -cos(y); Ry ~sin(l//));
ﬁz(R-cos(w+¢); R~sin(1,z/+¢)); )
Ry = I_{q) +R =<R¢) -cos(y)+R-cos(y+¢); R, ~sin(1//)+R-sin(1//+¢)),
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MMes B BUIY, YTO BEKTOp R MOBOpauMBaeTCsi OTHOCHTENIBHO BEKTOpa Ry B mpoiecce 06pasoBais NpoQuis Ha yroi

(¢, Ha3BIBACMBIH YIIOBBIM IIAroM (popmooOpasytolieil TouKkl pe3bObl, a R, MOBOpauMBaeTCsi B CHCTEME KOOPIAMHAT

XOY Ha yromn y, KOTOPEIA HA30BEM YTIIOBBIM IIaroM (opMooOpas3yroIei Crupaid pe3bOsl.

Hasna4yuMm Takxke MOJSIPHYIO CUCTEMY KOOPAMHAT I Ay, B KOTOpPOi iyd r HampasieH u3 7.0 B 1.0y. Yron Ay
U3MEPSAETCS] aHAJIIOTHYHO Y ¥ 3alla3[bIBaeT OTHOCUTEIBHO HETO Ha Yroa ¢ (pUCyHOK 1). 3amMeTuM, YTO OCh I SIBIAETCS
OCBIO CHMMETPHH U1 CUCTEMBI 00pa3yIOIUX OKPYKHOCTEH IO TOCTPOSHUIO.

CresloBaTeNbHO, MOJTYIIb BEKTOpPa Ry COCTABHT:
Ry = \/(I_lq) + I_{)z = \/(Rq) -cos(y)+R-cos(y + ¢))2 +(Rq) -sin(y )+ R -sin(y + ¢))
= \/R(bz ~(cos2 (v)+sin’ (l//)) +R? -(0052 (v +¢)+sin” (y + ¢)) +2-Ry, -R-(cos(y)-cos(w +¢)+sin(y)+R-sin(y +4)) =

= Ry +R?+2-Ry -Rcos(y —(y +4)) = |Ry> + R +2-R; -R-cos(4).

2

~ 3)

[Npoekms romorpada BekTopa Ry Ha MIOCKOCTH
XOY TouHO OOpasyer mNepUMETp OKPY>KHOCTH MEPHOTO
uHcTpyMeHTta. CrenoBaTenbHO, NPOGHIb Pe3bObl MOXKHO
OJHO3HAYHO IIOCTaBUTh B COOTBETCTBUE KOOPAMHATE Z TakK,

4T00BI NOJIHOMY 000pOTYy BekTOpa Ry cooTBeTCTBOBaN yrom

Q\?\* Ay=2'm  pax, rHEe Ay =< (I_{(p; ﬁk), TO  ecTh
il s = E Al//IZ-ﬂ'-i, TAe n YHACIO 3aX0foB pe3pOpl. [lamee
0 r pn
P A paccMaTpUBAIOTCS KPEMEKHbIE PE3b0bl ¢ YHCIOM 3aXO0JI0B
¢ g n=1
()

BLI‘{PICJ'H/ITGJ'ILHYIO CJIOKHOCTb MPCACTABIACT JIUMIIb

Puc. 2. BeKTOpHaﬂ cymma [_{K — K(p + [_{ HAaXO0XACHNUC COOTBCTCTBUA MCIKIY yIiIaMU A\V n (P._I[J'IH 9TOI0

PAacCMOTPUM ~ TPEYTrOJIbHMK ~ BEKTOPOB Ry =R, +R m

BOCIIOJIB3yCMCs TeOpeMOﬁ CHHYCOB.
R Ry

sin(Al//) - sin(ﬁ—¢);
R Ry +R*+2.Ry-R-cos(g)
sin(Ay) sin(¢) ’

2
sin® (¢) =sin’ (Ay)- [%) +1+2~%-cos(¢) ;

2
1-cos” (¢)—sin® (Ay)- [%J +1 —2-%-sin2(Al//)-cos(¢):0;

2
cosz(¢)+2-%-sin2(Ay/)-cos(¢)+sin2(A,/,). (%J +1]-1=0;

2 2
R R R
—2-%-sin2(Al//)i 4(R¢j -sin” (Ay)—4-| sin® (Ay)- [RCPJ +1(-1

cos(¢) = . :
R R. ) RV
cos(¢):—?¢.sin2(AW)i (%] 'SinZ(Ay/)— Sinz(Ay/)~ (?@j T1l-1];
Ry

cos(¢) = = sin’ (A(//)i|cos(At//)|.

20



ISSN 2521-1943. Mechanics and Advanced Technologies #2 (83), 2018

ITycts 0 < Ay < 7, Torna u3 pucyHka 1 ciemyert:

cos(¢5)=—%-sin2 (Ay)+cos(Ay), 4)

R
Torga Ry =\/R¢2+R2+2~R¢'R~|:—?(b-sin2 (AV/)+COS(AV/)}~ (5)

Taroke 3amuiieM, BCIEICTBHEC CHMMETPHH CHCTEMBI OTHOCHUTEIBFHO OCH I IOJIIPHOM CHCTEMBI KOOPAWHAT,
JIOTIOJTHUTEIIHHEIC YCIIOBHS:
0<Ay <,

Ry (Ay) =Ry (-Ay),

9TO CIEYeT M HENOCPEACTBEHHO 3 GyHKIH Ry (Ay).

Q)

[IpeoOpazoBaB moaydyeHHOE ypaBHEHHE (5) OTHOCHTEIFHO KOOPAWHATHI Z BIOJb OCH PE3bObI TS 0THO3aXO0IHOH
Pe3b0BI TOIYINM MaTeMATHYECKYI0 MOJeNb!

R
Ry :\/R¢2+R2+2-R¢~R-{——¢-sin2 (%jﬁ-cos(%ﬂ. 7
R p p

H
2

D

Cnenyer oTMeTuTh, 4TO B TexHuuyeckux TepmuHax ['OCTa 3mech R(b = u R= 5— R(b , tme D —
HOMHHAJIBHBIN rameTp pe3b0sl 1 H — BbicoTa npoduiist pe3pobl.

[Monydennast 3aBUCUMOCTH (7) MO3BOJISIET TOYHO MOCTPOUTH NMPOQHIb 00pa3yeMoil pe3bObl B 3aBUCHMOCTH OT
JuaMeTpa MHCTPYMEHTA U TUaMeTpa CIUPAIBHON TPAeKTOPHH IO KOTOPOil JBMXKETCSI HHCTPYMEHT.

[oncrasnsas B noydeHHoe ypaBHeHue (7) manHble sl Kpyrioi pe3sosl R32 mo ISO 10208 ans koTopo# miar
p=12,7 mm, rmybuna npodunst H=1,5 mm, HOMUHAIBHBIN quameTp D=32 mm, paguyc CIPaIbHON TPAEKTOPHHU Ry
H 15
Rd) =—="—= O,75(MM)
2 2

R =%—0,75 =15,25(um)

MTOTyYUM ypaBHEHHE, OMTUCHIBAIONIEE TTOTyIaeMyI0 KPUBYIO ISl KpyTioi pe3p0st R32 mo ISO 10208:

Ry =\/0,752 +15,252 +2-0,75~15,25~{—ﬂ-sin2(2ﬁ.zj+cos(2ﬁ.zﬂ. 8)

15,25 12,7 12,7

BBITIOJIHUB peo0pa3oBaHus ypaBHEHHUS (&), TOTyIHM:

Ry = [233,125+22,875 - ——-sin?[ ZZ | 4 cos| 22| | )
61 6,35 6,35

VYpaHenue (9) OMUCHIBAET KPUBYIO, HAXOMSIIYIOCS MEXKIY HOMHHAIBHBIM MPOQHUIEM Pe3bObl U €r0 BEPXHUM
OTKIJIOHEHHUEM (CM. puc. 3).

Bepxree

Puc. 3. O6pazoBanue npoduisi Kpyraoii pe3pobt R32 mo 1SO10208 no ypaBHeHuio (9)
PaccmarpuBas monydeHHoe ypaBHeHHE (7) TPUMEHHTENFHO K METPHYCCKOW pe3b0e, MOXKHO YCTAaHOBUTH

BO3MOXKHOCTH ITOJIy9EHHS METPHUYECKHUX pPe3b0 paccMarpuBaeMbIM criocobom. st mpumepa B3sita pe3pda M64x6-7H
UL KoTopoH mar p=6,0 mm, riryouHon npodwtst H=4,76 mu, HOMIAHATBHEIA nuametp D=64 yvm, paguyc cCiupantsHON
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TpaekTopuu Ryp=3,81 mm n nuamerp mHCTpy™meHTta Dy=60,48 mm mogoOpaHsl TaKuM 00pa3oM, 4TOOBI MOTydaeMbIHd
npoduib HaXOMWIICS B CepeluHe Nomycka Ha npodwib pe3bobl. COOTBETCTBEHHO MO ypaBHeHHIO (2) mapameTtp R B
ypaBHeHuH (7) OyIeT paBeH:

R =%= 30,24 (mm)

Torya ypaBHeHue (7), OnmMCHIBaIOIIEe MTOIyYaeMyIo KpUBYIO JUIs MeTpuiecKoi pe30br M64x6-7H npumer Bux:

Ry = [3,81% 430,242 +2.3,81.30,24-| >0 in2[ 272 4 o[ 222 ) |, (10)
30,24 6 6
BBITNIOJTHUB TipeoOpa3oBanust ypaBHeHuA (10), momyanm:
Ry = (92897423043 ——2.gin? [ ZZ | cos| Z2 . (11)
1008 3 3

VYpasHenue (11) onuceiBaeT KpUBYIO, HAXOSILYIOCS MEXIY HOMUHAJIBHBIM NPOGHIEM Pe3bObl U €ro BEPXHUM
OTKJIOHEHHEM (CM. puc. 4).

Ry

NS
HoMura/bHIL
poOPU/Ib

Z72/1711)( =61103
02 :52/17//7 =60103

Z
Puc. 4. O6pa3oBanne npopuiisi MeTpuueckoii pe3sos1 M64x6 7H o ypaBaenuio (11)

Kax BuzmHO u3 puc. 4, onuceiBaromias nojixydaeMblid npoduib pe3b0bl KpUBast BEIXOJMT 3a MPeJieibl BHYTPEHHETO
JaMeTpa, HO IIOCKOJIBKY ATOT TuaMeTp (popMupyeTcs Ha ONepalysx, MPeIIeCTBYIONIINX HaAPE3aHHIO Pe3bObI, TO 3TO HE
BHOCHT OTpaHUYCHHH B UCIIOJIE30BAaHUE METO/Ia OTHOAHWS TS TIOTYICHUS METPHUECKON pe3bOBL.

Hcxons w3 TpPOBENEHHBIX WCCIEHIOBAHUNA BO3MOXHOCTH TONYYCHHS pasIUYHBIX mpoduineld pe3pd ¢
HCTIOJIH30BaHUEM TIONyUYEHHON MaTeMaTHYecKOH MOJeNd MpOQwis pe3bObl B 3aBHCHMOCTH OT IapaMeTpoB Pe3bOBI,
TPaeKTOPUH IBWKCHUS MHCTPYMEHTA M THAMETPa MEPHOTO HHCTPYMEHTA, OBLIO YCTAaHOBIIEHO, UTO CITOCOOOM OTHOAHMS
BO3MO’KHO TOJY9YE€HHE METPUUIECKOH, TIOMMOBOI 1 KpyTJIoi pe3b0 BO BCeX Anana3oHax IIaros.

BruIBOABI

1. [Mony4ena maTemMaTH4eckasi 3aBUCUMOCTD JUIsl JTFOOBIX TUIIOPAa3MEPOB BHYTPEHHUX pe3b0, KOTOpas MO3BOJISIET
OIPEEIUTh MOTy4aeMblid MPOQHIb BUHTOBOH IIOBEPXHOCTH B 3aBUCHMOCTH OT JIMaMETpa WHCTPYMEHTa U TPAeKTOPUHU
€ro JIBUKECHUS.

2. YcraHOBIICHa BO3MOYKHOCT TTOJTyYEHUS] METPHUYECKOM, TIOMMOBON M KPYTJIOH pe3b0 B JIOOBIX Harna3oHax.

JanbHeiime nccnenoBaHUs HalpaBieHbl HA M3Y4YeHHE BO3MOXKHOCTH TIOJMYYEHHs JPYTHUX THIIOB pe3b0d Impu
GoJtee CIIOKHBIX TPACKTOPHSX JIBHKECHUSI HHCTPYMEHTA.

MaremaTu4Ha Mmojeab nNpodiis pi3i, OTPEMAHOr0 MipHUM iHCTPYMEHTOM
Hexpacos C.C., Kurniiii [1.0., [Tnimnis 1. A.

Anomauia. B cmammi npeocmasnena mamemamuuna 3a1eHCHICMb, WO ORUCYE NPOQINL pi3i, OMPUMAHO20 MEMOOOM 0OPOOKU
MipHum iHcmpymenmom Ha peseprnomy eepcmami 3 UIIK, akuil mae MaxcumanoHy npoOYKMUEHICMb NPU 8EIUKUX KPOKAX pi3i ma
Manux oiamempax.
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THooanvwii 0ocniodcenHss CAPAMOBAHI HA MONCTUBICIb MAMEMAMUYHO20 ONUCAHHSL OMPUMYEMO20 NPOPLNI0, OCKIIbKU 8i00Mi JuuLe
epagiuni cnocobu no6y0osu npogpinio o OMpUMyEmMvbCsa MemoooM O2UHAHHA, WO 8 CBOI0 Yepzy PO3ULUPIOE KOHCMPYKMOPCLKI
ModHCIU8oOCMI npu HeoOXIOHOCII CINBOPEHHS 2UHIMOBUX NOBEPXOHD 3 GEIUKUM KPOKOM.

Buxopucmanus ompumanoi 3anexcnocmi Haoano 3mozy OyiHumMu npogine NOGepXHi, WO OMPUMYEMbCA BKAZAHUM MEmOOOM.
TlIposedeno docnidoicennsa no eusHaueHH0 8I0XUIEHHS NPOQPINI0 Wo popmyemues, 6i0 3a0ano2o npoghinio pizi. Busnaueni napamempu
npogins pisi, napamempu mpackmopii popmoodpaszyiouoi mouxu, AKi Maromsb HAUOITLWIUL BNAUE HA BETUYUHY GIOXUTCHHSL.

Kniouosi _cnoea: snympiwns pizv, MIpHULl [HCMPYMEHM, MAKCUMAQIbHE GIOXUNEHHS, NPpOo@inb pi3i, Mexaniuna oOpobka, memoo
O02UHAHHS

The mathematical representation of the thread profile made with crop-to-size
tool

S.S. Nekrasov, D.O. Zhyhylii, D.A. Pylypiv

Abstract. The paper is concerned with a mathematical representation of the thread profile obtained by mechanical crop-to-size
tooling method on a computer numerical controlled (CNC) mill machine that has maximal output of a large pitch of a screw thread
and small diameters.

Further research is aimed at the possible mathematical formulation of the gained thread profile, since graphic methods for profile
constructing are the only known by rounding method, which in turn expands the design possibilities when it is necessary to create
screw surfaces with a large step

The use of this dependence provides an opportunity to assess the screw thread profile obtained by this method. The conducted study
determines the deviation of the formed surface profile from a given thread profile. The thread profile parameter and the parameters
of the shape-generating point trajectory, having the major influence on the deviation value, are determined.

Keywords: internal thread, crop-to-size tool, major deviation, screw thread profile, mechanical operation, rounding method
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