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MOJIEJTIOBAHHA CKJIAJIOBUX CYMAPHOI TIOXUBKH 1
TOYHOCTI 3YBYACTHUX KOJIIC B PAAIAJIBHO-KOJIOBOMY
CIIOCOBI 3YBOHAPI3AHHA

Jlocni/KeHO OCHOBHI €IEMEHTapHi KiHeMaTH4HI Ta TEOMETPHYHI MOXMOKH TEXHOJIOTIYHOrO MPOLECY B pajii-
AJIBHO-KOJIOBOMY CITOCO01 Hapi3aHHs 3yOUacTHX KOJIC MCKOBOKO (hPE30I0 B YMOBAX HEEBHOTO OOKOUYBaHHS.
BcraHOBII€HO 3aKOHOMIPHOCTI 1X MEpeHeceHHs Ha MPOQLUT Ta BUKIMKAHI HUMH TOXHUOKH 3y0000pOOKH, SIKi
CTBOPIOIOTH TEOPETHYHI IEPEIYMOBH KEPYBaHHS SKICTIO 1 TOYHICTIO BUTOTOBJICHHS 3y0UacTHX KOJIC.

Kurouosi cioBa: HapizanHs, 3y0000poOka, 3y04acTi Kosieca, TOUHICTb, MOXUOKA, eleMEHTapHI
MOXUOKH, palialIbHO-KOJIOBHIA CIIOCi0.

Beryn. B npoxyxuii MamHHo6y,uyBaHHﬂ 3HAUHY HOro YacTKy CKIafarTh 3y-
OuacTi Koseca Ta nepeaui, ki € HEBiI’EMHIMHU KOMITOHEHTaMH Cy4aCHHUX MAIlWH i
TEXHOJIOTIYHUX CHUCTEM. BHUMOTH 10 SIKOCTI BUTOTOBIIEHHS iX pOOOYHMX HMOBEPXOHB,
SIKI BU3HAYAIOTh SKCIUTyaTaIliiiHi mapaMeTpy IUX AeTaleil MOCTIHHO MiABUIIYIOTh-
cs. 3pocTaHHS IIUX BHMOT 3YMOBJICHE, HacaMIlepell, HEYXHJILHUM 30UTbIICHHIM
poOoUHX MBUAKOCTEH, TEPEIaBaHHIM BCE OUTBITUX 00EPTOBUX MOMEHTIB Ta €HEP-
Till, 3pOCTaHHAM MMUTOMHUX HaBaHTaXCHb HAa KOHTAKTHI TOBEpXHi Kouic, GpyHKIO-
HYBaHHSIM I1€peay y Pi3HOMaHITHUX HECHPHUATIMBUX 1 arpECHBHUX CEPEAOBHIIAX.

B Ham yac y BUPOOHHITBI BUKOPHUCTOBYIOTH BEJIHKY KUIBKICTH TEXHOJIOTiY-
HHUX METOJIIB Ta croco0iB pOpMOYTBOpEHHS 3y0UacTuX nmoBepxoHb. OHNM i3 Tep-
CNEKTUBHHX HANPSAMKiB yJOCKOHaIEHHs 3y0000p0oOKH Ta MiJBULIECHHS e(EeKTHBHO-
CTi IIUX TIPOIIECIB € pamiabHO-KOJIOBUH crocid (nam — PK-crnoci6). Moro cyTs mo-
JTa€e B HapizaHHI 3y0UacTHX MOBEPXOHH AMCKOBHUM IHCTPYMEHTOM — TOHKOIO Bif-
pi3HOIO (pe30ro Ipu HemepepBHOMY OOKOYYBAHHI, SIK 1€ € y 4epB’STYHOMY 3y00-
¢bpe3epyBanHi, Ha aHaNoTriYHOMY oOnanHaHHI. [IpoTe, Ha BigMiHY Bif 4epB’sSIHOI
(pe3n, sika MOBUHHA MaTH TOI ke MOMYJIb, 110 i Hapi3yBaHi Heto 3yO4acTi Kojeca,
OJIHY AMCKOBY ()pe3y MOKHA BUKOPHCTOBYBATH IS ITUPOKOTO Jiarna3oHy MOJYJIIB
LIJISIXOM 3MIHH €KCLEHTPUCHUTETY MPH 11 YCTAHOBIII.

Anauni3 jireparypu. [IpoGiemi TeopeTHIHOrO OOIPYHTYBaHHS 1 MOJC/IIOBAHHS
thopmoyrBOpentst B PK-crioco0i MpUCBAMEHO 3HAYHY KUIbKICTb HAYKOBHX IIPallb, 30Kpe-
Ma [1-5]. Pa3oM 3 TiM, MUTaHHS TOCIIPKEHHST TOYHOCTI B IIbOMY CIIOCOOI, sIKi HABE/ICH] Y
poboTax [6, 7] po3p06neH1 HEJI0CTaTHBO. TaK, BiACYTHs KIAcH]iKallisi TOYaTKOBHX TI0-
XHOOK, HE BCTAHOBJICHO CTPYKTYPY CYMapHOI TIOXHOKH Ta POJIb TIEPBUHHUX YNHHUKIB Y
(hopMyBaHHI 331JaHUX TTApaMETPiB, HE JOCITIKEHO, SIK 3MIHIOETHCS TIOXHOKA 0OpOOKH 110
KyTY MOBOPOTY (ppe3u Ta He po3po0IeHO peKOMEHIAIIiH 00 KepyBaHHS TOUHICTIO.

AxktyanbHicte nmpodaemu. Ockinskn PK-cmoci6 € mpoctiM y TexHigHOMY
BHKOHAaHHI, HE BUMarae CIeI[ialbHOTO 1 TIOpOTroro o0JaHaHHS Ta OCHAICHHS, Xa-
PaKTEPH3YETHCS IMINPOKOIO YHIBEPCATBHICTIO 1 HAHMEHIINMH BUTpaTaMu Ha pi3a-
JBHI IHCTPYMEHTH, 3afadi, sKi 0 3a0e3Mmeuniy Horo yIOCKOHAICHHS € aKTyalbHH-
MM JJIs1 Cy4acHOTO BUPOOHUIITBA.

MeTa cTATTi — BCTAHOBUTH OCHOBHI T€OMETPHYHI 1 KiHEMATHIHI TOXUOKH
3y0000p00OKH, SIKi BILIMBAIOTh HAa TOYHICTH Hapi3aHHS 3yO0UacTHX KOJIC B paiajb-
HO-KOJIOBOMY C110c00i Ta IX BIUIMB Ha BIAXWJICHHS NMPOQiIiB HAPi3yBaHUX KOJIIC.

© C.I I'pomurtok, 1.€. I'pumaii, 2014
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Marepianu A0cTiTKeHb.

1. Buxigni nmono:keHHsi, Ha SIKMX 0a3y€ThCS MOJEJIOBAHHS TOYHOCTI 00-
pooxu 3yduactux koJic B PK-cnoco6i.

1. Moznens po3pobiseThesl Ha 3acanax JeTepMiHyBaHHA, IO Nependadae BU-
3HAYCHHS 11 CKJIAQJIOBUX SK HEBHIIAIKOBHUX BEJIHYUH Ta MOXKIUBOCTI BCTAHOBJICHHS
(YHKIIOHATIBHUX 3aJIGKHOCTEH MK MOYATKOBUMH YHMHHUKAMH 1 €JIeMEHTApHUMU
noxuokam 3y6000po0IeHHS.

2. B mporieci 3yOoHapi3aHHs B TEXHOJOTIUHIN crcTeMi 3y0odpe3epHOro Bepc-
Tara JiIOTh MOYATKOBI YMHHUKH, SIKi XapaKTepU3YIOTh HETOYHOCTI CaMOi CHCTEMHU
BIII/I, BrmuB poOovmx pekKMMiB, TapaMeTpiB BepcTaTa, pi3aabHOTO iHCTPYMEHTY i
CITOPSJKCHHS Ha TTapaMeTPH TOYHOCTI Ta IKOCTI 0OpOOKH.

3. [TouaTKOBi TEXHOJOTIYHI i KOHCTPYKTUBHI YNHHUKHA BUKIUKAIOTh TTOXUOKH
Hapi3yBaHOrO 3y0YacTOro KoJyieca, BIUIMBAIOTh HAa BHJ Ta 3HAYCHHS YaCTKOBUX
(enemenTtapHux) noxubok. CymapHa noxnOka 3y0000pOOKHM BH3HAYAETHCS SIK Ce-
PEIHE KBaJIpaTUYHE CYMH €IEMEHTapHUX OXHOOK.

4. Yci no4aTKoBI YMHHHKH Ta IX BIUIMB Ha BIIXWJICHHS B MpoIieci 3y0000poOKH mpu-
BeJIeHi 10 pohiTio Koreca, OCKUIBKH JIiHisS CHHYCOIqaIbHOTO 3a4YeIICHHS HE € MPSIMOTO.

5. BiamoBigHO 10 MOJI0XEHBh TEOpii TOYHOCTI HapizaHHs 3yOdacTux Koiic [1]
BCi IMOYATKOBI YNHHUKH, SKI BUKJIUKAIOTH MOXUOKY O0OpOOJIEHHS MOKHA TTOMITUTH
3a TAKUMH O3HAKAMH:

- pajiaJbHi, SIKi BUKJIMKAIOTh BIIXWICHHS B paJilaIbHOMY JUTsl KoJieca HalpsMKY;

- TAHICHUAJIbHI, 1O AIFOTH JOTHYHO 10 AUIMIBHOTO KOJla 3y04acToro Koneca,

- KIHEMaTHYHi, SKi BUKJIUKAIOTh BIIXWICHHS YV B3a€MHHX HepeMlHleHHSIX iH-
CTPYMEHTY 1 3arOTOBKH (pI/IcyHOK 1).

6. B cTpykTypi cyMapHOi TOXHOKH
MOYHA BUIUJIMTH TI CKJIAIOBI — TEXHO-
JIOTIYHI Ta KOHCTPYKTOPCHKi (hakTopH,
sIK1 HaWO1JIbIlIe BIUIMBAIOTH HA TOYHICTB,
IO JIOCSATAETHCS] MPH BUTOTOBIICHHI 3y-
OuacToro Kkoieca, Ta SKICTb po0OOYHX
MIOBEPXOHb HOTo 3yOLiB.

7. Buxonmsuu i3 BCTaHOBICHOTO 3
JIOTIOMOTOI0 MOJielli 3B’SI3Ky MDK Haii-
OUTBII CYTTEBUMHM YHHHUKAMHU Ta 3MiH-
HUMHU T[OYaTKOBHMH MapamMeTpaMu Ipo-
necy 3yOOHapi3aHHS MOYKHA BU3HAYUTH
TaKi 3HAYEHHS I0YAaTKOBMX YMHHHMKIB, SIKi <
3a7I0BOJIBHAIOTh YMOBY JOCSTHEHHS He- Pucynok 1 — 3aranbHa cxemMa BUHUKHEHHS Ta
0OXi/IHOT AKOCTI Ta TOYHOCTI OJTHOYACHO 3 CTPYKTYpa CyMapHOT mOXHOKH 00poOKku Ha
MiHIMaJIi3aIi€l0 BUTPAT Ha TEXHOJIOTIUHY OCHOBI ICTCPMIHOBAHOL MOJEIIL
orepanito 3yOOHapi3aHHs Ta KepyBaTH MpouecoM 3yOOHapi3aHHS SK Ha eTami Horo
MIPOEKTYBaHHS, TaK 1 B PeKUMIi peaJbHOTO Yacy Ha 3y0o(pe3epHOMY BepCTaTi.

2. EnemenTapni noxu0dku 3y6oHapizanus. Po3risiHeMo ckilafoBi MOXHOKH
3y0000p0o0OKH, BUKIMKAHI KIHEMaTHYHUMH | T€OMETPUYHUMH ITOYaTKOBUMH BiJIXHU-
nenasmu B cucteMi BITI] 3ybodpesepHoro Bepcrara.

2.1. Padianvni noxuoku.

1. PamianpHe OWTTS AWCKOBOI ()pe3u sIK cyMapHE 3MIleHHS i1 30BHIITHLOTO
niaMeTpa B paaiaJbHOMYy HANPSIMKY BUHUKAE BHACTIIOK OUTTS iHCTPYMEHTAILHOTO
IIMAHACISA Ta WOTo MiANIUITHUKIB, 3a30py MK BaJIOM Ta 0a30BUM OTBOPOM (pe3H,
BJIaCHMM 3MIICHHSAM 30BHIIIHBOTO JiaMeTpy (pe3n BiZHOCHO oci ii 6a30BOTrO
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OTBOPY K TIOXHOKH BUTOTOBJICHHS IHCTPYMEHTA.
Bracninok pagiamsHOro 3MimeHHs Ae oci ¢ppesa OTPHIMY€E TIPUPOIIICHHS CYMapHOTO
EKCIIEHTPUCHUTETY e, SIKUH BIUTMBAE HA BEIMYUHY MOJIYJIS TA TIOXUOKY OCHOBHOTO KPOKY:

Ap:n'Am=2n~(,/ez+Ae;—e)~tg0cm, (1

e 0O, — KyT 3a4eIICHHS [epe/iadi.

BB mi€i moxuOKKM 3MEHIIYeTHCS i3 301TBIIEHHSAM MOZIYNS Ta OCHOBHOTO
KpOKY (PUCYHOK 2).

Panianene GUTTA 3y0UacToro Kosjeca TakoX € LUKIIYHO MOXHOKOLO, 3 TEPioJIoM,
piBHUM 4acy 00epTy CTOIa BepCTara. Ii Benmumma Ar, fika mepeHOCHTHCS HA 3ybeLs B
nporieci 06poOKH 3aIEKHUTh Bl KyTa MK BICCHO CUMETPII BIIaAMHI LIbOTO 3yOLst i BEKTO-
poM paziaibHOro 6urTs crona. Ilpodii 3yOuiB 3 BIIXIICHHIMH B PajlialbHOMY 1 TaHre-
HIIIHOMY HAIpsIMKaX, SIKi BiZTIOBIIAIOTH BEJIMYMHI paliabHOro OUTTs Koseca 0,5MM, Ta
HOMIHAJILHOTO TIpo(hiTI0 TIOKa3aHO Ha PUCYHKY 3. BemmurHa Af, cabo 3aeuTh Bif Ki-
JIBKOCTI 3yOIIiB KOJIeca, sIKe Hapi3aroTh i MPAKTUIHO HE 3aJISKUTH BiJI IHIIIMX YAHHHKIB.

2.2. Tanzenyiuni noxu6ku Ait0Th B TOTUYHOMY HANPSMKY IUISI KoJieca Ta €
OCBOBUMH JIJIsSI CHCTEMH KOOPAMHAT (ppe3u.

Iloxuoka ycmanosku ¢ppe3u 6 0cb080My HANPAMKY BU3HAYAETHCS 3MIIICH-
HSM TIOJIOKCHHS JUCKOBOI ()pe3 Ha OCl IHCTPYMEHTAJIbHOTO INIHHICNS, TOOTO,
3MIICHHSM TUTONTUHH ()PE3H CTOCOBHO TLIONIMHU MIXKOCBOBOTO MIEPIICHANKYIISPY.

Ha pucynky 4 HaBeneHo HoMiHanbHui npodink (1) 1 npodins, Ha gkoMy Bi-
noOpakaeThcsl BKkazaHa moxuoOka (2). [i mist mpu3BOAUTE 10 aCHMETPUIHOCTI POpMHU
3yOmiB i BIaIWH TI0 MPaBii 1 iBii cucTeMax mpodiis.
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Pucynok 2 — INoxubka 0CHOBHOTO KPOKY Pucynok 3 —Ipodini 3 ypaxyBaHHsIM BifXu-
KoJieca 3aJIe)KHO BiJl MOIYIIS i OXHOKU JICHHsI KoJieca B paiaylbHOMY 1 TAHI CHIab-
EKCLICHTPUCHTETY HOMY HanpsIMKax BHACITIZIOK PaJlialTbHOro Ont-

T5I CTOJIA, Ta HOMIHAIBHHH TIPOGLITH 301t

Topuese oumms hpe3u enHacnioox Kymoeozo 3miuwjenns it niowiunu (nepe-
Koutyganus). JlaHa moxnOKa BUKINKaHA KYTOBUM BIIXWJICHHSM IUIOLIMHU, B SIKil
JeXuTh Gpesa, BiTHOCHO MIKOChOBOI MIIONIMHH, 11O MTPOXOJUTH Yepe3 BiCh CHMET-
pii neHTpanbHOro 3yo1s. [ nepeHeceHHs Ha Hapi3yBaHe KOJIECO BiIOYBA€ThCS UK~
JIYHO 3 YaCTOTOI0, KPAaTHOIO KIJTBKICTIO 3yOLIiB KoJeca.

SIKmio KyToBe 3MIlEHHS IUIOMMHK (pe3r 1 IJIOIMHHE MI>XKOCEOBOTO IEpIICH-
JMKYNAPY CTAaHOBUTH A, TO NPU 30BHIIIHBOMY JiameTpi dpesu D, 4, MaKCUMabHe
0CBOBE BIIXWJICHHS Oy/ie piBHE:

D
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Ha pucynky 4 HaBeaeHO HOMIHANBHHMNA Ta (aKTHIHUN Tpodisi 3 ypaxyBaH-
HSM TOXHOKH KyTOBOTO BiIXWJIEHHS IDIOMIMHU oci 5° mpu miametpi dpesn 120MmM i
Mozyini koneca 3MM. Ha pucyHky 5 mokaszano rpadik 3MiHM Noxuoku Ay, npodisro
0 KyTY TIOBOPOTY KoJieca Jutst AiameTpiB Gpe3n 60mMM i 120MM. Sk BUIHO 3 IILOTO
rpadika, MakcuMaiabHa MOXMOKA KYyTOBOTO IOJIOKEHHS MPAKTUYHO HE 3aJICHKUTh
BiJl 30BHIITHBOTO JiamMeTpa Gpe3u.

Iloxuoka, 6uKkiuKkana 6iOXuneHHAM Kyma 3auenjieHns. Biums moxuOku Ao,
KyTa 3a4CIUICHHS Ha TOYHICTh 3y0000pOOKH MOKHA BCTAHOBUTH Ha OCHOBI 3aJICK-
Hocrti (1), 3 siKOi BUIIIMBAE, 1110
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Kyr noBoporty cpesn, rpan
Pucynox 5 — Hominansauit Ta axruanamii
npoisii 3 ypaxyBaHHSIM KyTOBOT'O BiJXH-
JICHHS IUIOIMHY ()pe3u: OXHOKa KyTa oci
5°, niametp ¢pe3u 120mMMm, Moayb 3MM
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KyT noBopoty cpe3au, mpan
Pucynok 4 — I1podini 3y6us HomiHanbHUH (1)
Ta BHACHIZOK OCHOBOTO 3MilIeHHS (pe3n (2)

2.3. Kinemamuuni noxuoxu. 115 rpyna noxu0ok BifoOpaxkae pesysbTyioue Mo-
AyIbOBAaHE KOJMBAHHS, IKE MICTUTh BIXUICHHS Pi3HUX yacToT. HaliBuina yacrora
BIJINOBIJIa€ 4acTOTI 06epTaHH$I ¢pe3n, a HaliHIKYA — yacTOTi 0OepTaHHs 3yOUacTo-
'O KoJIeca 3i CTOJIOM BepcTara.

Hepisnomipnicms wieuoxocmi pizanns ma nOpyuieHHs Y32002CEH020 PyXy iH-
cmpymenmy i 3a20mMo6Ku 3 YACHIOMOI0 00epmants hpe3u 3yMOBIICHE TOXUOKAMHU
JIAHIIFOTa PUBOJTY IHCTPYMEHTAIBHOTO IIMHMHJEIS BepcTaTa i IPU3BOAUTE [0 MOoYep-
TOBOTO BIJICTABAaHHS Ta BUIIEPEIHKEHHsI 00epTaHHs AUCKOBOI (hpe3r BiTHOCHO HOMiHa-
JIBHOTO (PIBHOMIPHOTO) PyXy pi3aHHs. 3a CBOIM BILIMBOM Ha TOYHICTH 3y04acToro Ko-
Jleca BOHa aHAJIOTIYHA JI0

nonepenHsoi noxubkn — 5 (0,45 ZK20:Zp 45 = = m |

i€ B TaHTCHIIHHOMY E 0.36 Ra¢_60mmso 2= = m—% —

HaNpAMKY Ta BUKMKae g 0.27 m-3 Aoe—l ==

3MiHy MHUTTEBOTO pami- O 0.18 . —

YC-BEKTOpa CUHYCOIH. Q 0.09 — = — =
I'padiuro mmoxmO- < 0

Ka OCHOBHOI'O KpOKY 041 02 0.3 04 0.5 0.6

NpU 3HAYCHHI KyTa 3a- Aow, rpan,

yerieHHsa 20° HaBeneHa
Ha PUCYHKY 6.

Ha pucynky 7,a HaBeneno rpadiku nepemimenss ¢ppesu 1o ocssx OX i OV 3a omun
o6Gepr dpesu mpu dacTori ii obepranns 120 xB ™, o BizmoBimae mepiomy 0,5¢. SIKmo 10-
ITYCTUTH, [0 MOXUOKA IIBUAKOCTI Pi3aHHS CTAHOBUTH 5% Bill HOMIHAJIEHOT, TO (haKTHIHHI
Tipodistb 3yOI1s B MOPIBHSHHI 3 HOMIHATEHAM OyJ1e TaK|M, SIK TIOKa3aHO Ha PUCYHKY 7,0.

Prcyrok 6 — [ToxuOku npoiTiB BHACIIIOK BiIXIUICHHST KyTa 3a9eIICHHs
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Pucynok 7 — HOMlHaJIbHI/II/I Ta pakTu4HUi Npoink 3yous BHaCIIl,ILOK
HEPIBHOMIPHOCTI IMIBUIKOCTI pi3aHHs

Hepienomipuicms wiguokocmi pizanns ma nopyuienna y3s200)1cenozo pyxy
incmpymenmy i 3a20mo6Ku 3 4acmMomorw 00epmanHs Koaeca 3i CONOM @epc-
mama. 11s noxu0OKa TeX € MUKIIYHOI, MPOTe HU3bKOYACTOTHOIO; i1 4acTOTa MEH-
IaBij] YaCTOTH TOMEPETHBOI MOXUOKN B KUIBKICTh pa3iB, sKa IOPIBHIOE KiJTBKOCTI
3yOIiB Kojeca. Buxonsum 3 mporo il 4acTka, sika MepeHOCHUTHCS Ha OIUH 3yOelb
Oyne Oinbll, Ha TOPANOK MEHILIOK BiJ IOXMOKM BHACIHIJOK HEPiBHOMIPHOCTI
MIBHAKOCTI pi3anHs. [IpuiiMatoun me 10 yBaru, AaHOIO IMOXHOKOIO B PO3PaxyHKax
3HEXTYEMO.

BucHoBkH. Bu3HaueHO CTPyKTYpy CyMapHOI MOXHUOKH Hapi3aHHs 3y04acTux
KOJIiC B pa/liaJIbHO-KOJIOBOMY CIOCO0i. BCTaHOBIEHO aHAMITHYHI 3aJIEKHOCTI MiX
MMOYATKOBUMH CIICMCHTAPHUMU BIIXWICHHIMH C€JICMCHTIB TEXHOJOTIYHOI CHCTEMH
3y0o(pe3epHOro Bepcrata Ta BIIXHICHHAMHU 3yOuacTux mpodinie. OTpumani 3a-
JISKHOCTI Tal0Th 3MOTY BHSIBUTH HaHOUIBIN iCTOTHI MTOYATKOBI BiIXHUICHHS Ta PO3-
poOUTH 3aX0aH 711 3SMEHIIICHHS iX BIUIMBY Ha TOYHICTH 0OPOOKH.
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KOHEYHO-3JIEMEHTHOE MOJEJINPOBAHUE
YCTAJIOCTHBIX TPEIIIUH B TPYBYATBIX OCAX
TP U3I'UBE C BPAIIIEHUEM

Pa3paboTana KOHEUHO-3TIEMEHTHASI MOJENb H AITOPUTM OIpeencHus ko3 uIenTa KOHICHTPaluy Ha-

TPSDKCHUH JUIs TPYOUaThIX oceil KONECHBIX Map ¢ TalTeIbHBIMU MEPEeX0aMH MPOU3BOIBHON (opmsl. Hc-

CIICZIOBaHBI 3aKOHOMEPHOCTH M3MeHeHUs (hopMbI (PpOHTA yCTAIOCTHOM TPEINUHBI, TOATBEPKICH (et

CHIDKEHUSI KDHBH3HBI IMHUH (PPOHTA 110 Mepe NMpUOMIHKCHHS K BHYTPEHHEH OBEPXHOCTH TPYOUaTOH OCH.
KaioueBble c10Ba: rajaTelb, KOHIEHTPAIUs HANPSKEHHH, TTyOUHa TPEIMHbL.

AKTyaJabHOCTH 3a1a4M. BbICOKMEe HOpMAaTHBHBIE TPEOOBAHUS K HA/IEKHOCTH
KOJIECHBIX OCEH TPY30BBIX M IMACCAXKUPCKHUX TMOE37I0B 00ECIEUYUBAIOTCS TOAO0POM
MaTepuala ¢ OJHOPOTHBIMU CBOMCTBAMH U BHICOKUMH XapaKTEPUCTUKAMHU yCTaJIO-
CTHOHM MPOYHOCTH, TOYHOCTHIO PACUCTHBIX CXEM M COBEPIICHCTBOM KOHCTPYKIIUH,
TEXHOJIOTUEH M3roToBICHUS U Jp. OOBEKTUBHAS TEHACHIMS 3HAYUTEIBHOTO I0-
BBIIIIEHHUS] CKOPOCTHU JBHKCHHSI COBPEMEHHBIX MACCAKUPCKUX 1moe30B (10 SO00xM/da
u Oosee) oOyclaBIuBaeT HEOOXOAMMOCTH TIOUCKA HOBBIX KOHCTPYKTHUBHBIX pelle-
HUM JIJIS1 KOJIECHBIX OCEeM, JaJIbHEHIIET0 yTOYHEHH paCUETHBIX MOJENeH C IeNbI0
MTOBBIIIICHUS UX a/IeKBaTHOCTH, a TaK)Ke IOBBIIICHUS HAJACKHOCTH TEXHOJIOTHNA U~
arHOCTUKH BO3HUKHOBEHUS TPELUH pa3IuyHON npuposl [1, 2].

B wacTHOCTH, IUIS BCEX 3IIEKTPONOE3Z0B CO CKOPOCTSAMH JABIXKCHHS Oolee
210xM/9 MEPOBBIM JHAEPOM — GUpMOit Shincansen, 000CHOBaHO ITPUMEHEHHE KO-
JISCHBIX OCEH TpyO4YaToil KOHCTPYKIUH W3 YTJICPOJAMCTON CTalld, IMOABEPTAEMBIX
WHIYKIIMOHHOW 3akanke. [Ipy 3TOM Hanwdue IEHTPAIBHOTO OTBEpCTHS d=60MM,
MIpEeIHA3HAYCHHOTO ISl TIEPHOJMYECKOT0 KOHTPOJS OTCYTCTBHS TPEIInH, odecrie-
YHBAET TAK)KE MOBHIMICHIE YCTAIIOCTHOW IMPOYHOCTH OCH 3a CUET YIyUIIeHHUs Ipo-
KaJBaeMocTH naetanu. PacueTHsI k03¢ duImeHT 06e30macHOCTH ISl TPyOUYaThIX
oceil MOBBIIIEH TI0 CPABHEHMIO CO CIUIONIHOM ocklo oT 1,5 10 2,39...2,58 [3].

U3 ombITa SKCIITyaTalii KOJIECHBIX TP CKOPOCTHBIX AJIEKTPOIOE3/IOB YCTAHOBIICHO,
YTO OCHOBHBIMH TPUYMHAMHU BO3HIUKHOBEHHS YCTATIOCTHBIX TPEIIMH B OCSX SBILTFOTCS [4]:

- COYCTAaHUC BBICOKMX H3THOHBIX HANPSHKCHUH C KOHTAKTHBIMH, a TaKXke
(pEeTTHHT-KOPPO3Hs HA YIaCTKaX IMPECCOBBIX COCIMHEHUI,

- KOHIIEHTpAIIHsI M3THOHBIX HANPSOKCHWH Ha y4acTKax oceil BOJIM3M KOJBIIE-
BBIX KaHABOK M TAJITEIFHBIX IIEPEXOI0B.

Leap uccnaenoBaHus. YUUTHIBAs, YTO BEPOSTHOCTh YCKOPEHHOTO Pa3BUTHSA
JIOKAJIBHBIX TITyOOKHMX TPEIIMH B TPYOUATHIX OCSX TOPa3I0 BEIIIE, YeM B CIUIOIIHBIX
13-32 TIOHM)KEHHOT'O COTIPOTHBIICHHUS CEUCHHS 10 Mepe MPUOIIKEHHUS K BHYTpEH-
Hell TIOBEPXHOCTH, HCCIEIOBAHUE OCOOCHHOCTEH pPa3BHUTHS IIUIMITHYCCKHAX Tpe-
IIMH B TaKUX KOHCTPYKIHUSAX MPEICTABISICTCA aKTyalbHBIM. Hanmuue cooTBeTCT-
BYIOIIIUX MOJIEJICH MO3BOJISCT HE TOJIBKO YTOYHHUTH MPOTHO3 3aPOXKICHUS TPEIIHHEI
U ONTUMU3UPOBATH MEPHOJANIHOCTh KOHTPOJII OCEH B IKCILTyaTallMd, HO TaKXkKe
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