OIIPEJAEJIEHUE TEMIIEPATYPbI HA BEPIHINHE JIE3BUA PEXKYILIET'O
NHCTPYMEHTA C UCIIOJIB30BAHUEM METOJA UICTOYHHUKOB

HNBuenko T.I'., Jleramesa T.A. (kagh. TM, [{onl TV, 2. Jloneyx, Yxpauna)

TernoBbie SBJICHUS NPU PE3aHUM OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE, KaK Ha paboTo-
CHOCOOHOCTH PEXYIIEr0 HHCTPYMEHTA, TaK U Ha Ka4yeCTBO MOBEPXHOCTEH 00pabOTaHHBIX Jie-
Tajel. DKCIEpUMEHTaIbHbIE METOAbl OIIPENIEICHUS TEMIIEPATYp IIPU pE3aHUU BECbMA TPY10-
€MKH, B CBSI3U C U€M, B HACTOsIIee BpeMs Bce OOJIbIlIee 3HAYCHUE NMPUOOPETAIOT TeOpEeTHIe-
CKHE€ METOJbl MCCIEI0BaHUs, MO3BOJISIOIINE PACCUUTHIBATh YPOBEHb TEMIIEPATyp B JIHOOBIX
TOYKax TeJ, y4acTBYIOUMX B TemooOmene. [IpencraBiennas pabora mocssiieHa onpeaese-
HUIO TEMIIEpaTypbl Ha BEPIUMHE JIE€3BUS MHCTPYMEHTA B 3aBUCHUMOCTH OT Pa3jM4HBIX Mapa-
METPOB MEXaHOOOPAOOTKU.

B TexHonormueckoil Temnou3MKe Ui pemeHHs TEIUIOBBIX 3a7ad HauOoJee 4YacTo
MPUMEHSIOT METOJT HCTOYHUKOB TeIIOTHI [1]. C moMoIpi0 MeTo1a UICTOYHUKOB, OCHOBAHHO-
IO Ha UCII0JIb30BAHNY MPUHIMIIOB KOHCTPYUPOBAHUS PEIICHUN U NPUHLUIIOB OTPaKEHUS UC-
TOYHHKOB, CPAaBHUTEILHO MPOCTO MOKHO OIPENeNIUTh MHTETPall, yA0BICTBOPSAIOMIN tudde-
pPEHIMAIbHOMY yPaBHEHHIO TEIUIONPOBOJHOCTH U YCIOBUSM OJHO3HAYHOCTH: JajbHeHIen
3a/1auell ABJIETCS JUIIb BHIYUCIEHUE 3TOT0 UHTErpaa.

B cooTBeTcTBMM C NPUHIMIIOM KOHCTPYHUPOBAaHUS PEIICHUH CIIOKHbIE HCTOYHHUKH
NPEJCTaBISIIOT B BUJI€ TOM WJIM MHOM CHUCTEMBI, COCTOSIIEH M3 MTHOBEHHBIX TOYEUHBIX HC-
TOYHHMKOB TeIJIOThI. [loaToMy M TemnepaTypHoOe 1oJie, BO3HUKAIOLIEE MOJ1 IEUCTBUEM UCTOY-
HHKa CJI0XHOHM (POPMBI, MOTYyUYaIOT METOIOM CYTIEPIIO3UIIMHU TTOJIeH, BOSHUKAIOMINX IO Jei-
CTBUEM KaXJIOIO U3 MI'HOBEHHBIX TOYEYHBIX HMCTOYHHUKOB. MareMaTuueckoe BbIpakKEHUE,
ONMCHIBAIOLLEE TEMIIEPATYpPHOE T0JI€, KOTOPOE BO3ZHUKAET MO/ AEHCTBUEM MIHOBEHHOTO TO-
YEYHOI'0 UCTOYHHUKA, UMEET BU]

O(x,y,2.t)= Qexpl- R /4w 1|/ 2Jw(aaT)> (0

rae Q - KOJIMYECTBO TEIUIOTHI, BHECEHHOM B T€JI0 UCTOYHUKOM; / -BpEMs, IPOIIEIIIEE OT
MOMEHTA TEIUIOBOTO UMITYJIbCA; A M (@ TEIIO (PU3MUYECKHE XapaKTEPUCTHUKU MaTepHaa;

R:\/(x_xu)z+(y_yu)2+(z_zu)2’ (2)
R - paccTosiHue OT MecTa BCUBIIIKH J (X, Yy, Z,)10 Kakoi-m100 Touku Tena M(x, y, z).
Hcrounuk TernoTsl, BOZHUKAIOIIMI Ha NEpeIHEell MOBEPXHOCTHU JIE3BHSI MHCTPYMEHTa
ABJIAETCA IJIOCKUM JIBYMEPHBIM MPSIMOYTOJBHBIM C pa3MepaMu bx/ paBHBIM IUIOIIAJKE KOH-
TaKTa CTPY>KKU C NepeaHeil moBepxXHocThio [1]. J{nMHA KOHTAKTHOH MJIOLIAJKK B Halpasiie-
HHUM CXO0Ja CTPY’KKHU / 1 ee pa3Mep BJI0JIb ITIaBHOW pexKyIle KpOMKU b paBHbI

[ =2a[k(1-1gy)+secy], a=ssing, b=t/sing 3)
IJIe @ - TOJIIIMHA cpe3a, k - KO3 PUIMEHT TIPOIOBHON yCaJKH CTPYKKH, ¥ - TIEPEIHUN
yroJi pesua, s — nojaya, ¢ - ryOuHa pe3aHus, ¢- IJIaBHbIN yroJl B IUIaHE.
[In0THOCTH paBHOMEPHO PacCHpPEEIEHHOT0 TEIJIOBOr0 MOTOKA, AEHCTBYIOIIErO B 30HE
TPEHMS CTPYKKH O MEPEIHIOI0 OBEPXHOCTh MHCTPYMEHTA [2].
q =5,85v(Py,, siny + Py, cosy)/blk 4)
rae Pz = P, — Fyp - pa3HOCTh TAaHI€HIMAJILHOM CHIIBI PE3aHMS M CHIIBI TPEHUS I10 3a/-
HEW NMOBEPXHOCTH Ne3BUst; Pyng= P, — Fy, - pa3HOCTh HOPMaJIbHOM COCTABIIAIOLICH CHIIBI pe3a-
HUSI ¥ CWJIBI TPEHUS 10 MepeaHeN MOBEPXHOCTH JIE3BUS, V - CKOPOCTh pe3anus [3].
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Jyist Toro, 4ToOBI OTIHICaTh C MOMOTIBIO opmyIibl (1) TemmepaTypHoe moJje, BO3HHUKAO-
M€ MOJ JIEHCTBUEM JBYMEPHOIO MPSIMOYTOJbHOIO MCTOYHMKA TEIUIOTHI, PABHOMEPHO pac-
NPEJeNICHHOTO 0 IUIomanke bx/ He0OXOJUMO BBITIOJHHUTH JIBA MHTETPAJbHBIX Hepexoza: 1)
OT TOYEYHOT'0 MCTOYHHUKA K JIBYMEPHOMY; 2) OT MTHOBEHHOT'O MCTOYHHUKA K JEHCTBYIOIIEMY
HeTpepbIBHO. B pe3yibraTe 3THX Mepexo10B MPH yCTAaHOBUBIIEMCS TEIUIOOOMEHE TOTYy4YEeHO
BbIPa)KEHUE
0,5b dz

= : )
0,56 \/(x_xu)z +y2 +(Z_Zu)2
[Tonyuennas ¢opmyia MO3BOJSIET PACCUUTATh TEMIIEPATYpPHOE IMOJie Ha TepenHeil mo-
BEPXHOCTH JIe3BHA, cuntas y=0, a Taxke TeMnepaTypy Ha BepIiuuHe Jie3Bus, cuntas x=0, y=0,
z=0. @opmymy (5) uenecoodbpa3HO MPEICTAaBUTH B CICIYIONIEM BHUJIC
O(x,7.2)=—L1(y.0), (6)
4rA
rae T(y, {) — 3aK0oH pacrpe/esieHns: TeMIeparyp B 0e3pasMepHoM Bune, v = x/1; = z/I
— Oe3pa3mMepHbIe KOOPIUHATHL.
3navyenne Gynkuuu 1(y, {) B Toukax y = 0; { = (), COOTBETCTBYIOIINX KOOpAMHATAM
BEPIIMHBI pe3nia, To ecTh 3Hauenue 7(0,0) ompeaensercs CieayonmmM 00pa3omM

7(0.0) = Inl(y1+ 72 + 1)/ 1+ 72 —n>\+2nlnn/ (J1+n? —n)\ , (7

rie 7 - 6e3pa3smepHas BeM4MHA, paBHas 1 = 0,5b/1 .

i
@(x, Vv, z) = —4;“ jdxu
0

TeMmepaTypa Ha BepIIMHE pe3lia MPU YCTaHOBUBIIIEMCS TEIUIO0OOMEHE paBHA
0(0,0)=T7(0,0)g!/47A , (8)
rae A - KO3 PHUIMEHT TEIIONPOBOJHOCTH MaTepHualia pesia.

B cooTBeTcTBHU C IPUHOUIIOM OTpAXKCHUA UCTOYHUKOB, AJIA TOTO I-ITO6I)I Y4YECTh OI'pa-
HUYCHHOCTL TBCPABIX TECJ, HAJAO BBIIIOJHUTH OTPAXKCHHUEC MCTOYHHMKOB TCIUIOTBI, MBICJICHHO
NPUKJIAIBIBasi K OCHOBHOMY (pealbHOMY) Tely psiJ MOJOOHBIX eMy Tel ¢ (PUKTUBHBIMH HC-
TOYHHUKAaMHU TCIUIOTHI, TP YE€M KaXXA0€ M3 MOCICAYIOMHNX TCI AOJDKHO ABJIATHCA 3CPKaJIbHBIM
OTPAXKCHUCM MPCALIAYIICTO TCJIa OTHOCHUTCIIBHO INIOCKOCTHU UX COIIPHUKOCHOBCHMA.

PaccMoTprM B KadecTBe puMepa OECKo-

ST RN HEYHBIN KIMH ¢ yriioM f=90° mpu rpaHAIHBIX
2 Jy ] YCJIOBHUAX BTOpOro poja gs= (. UtoOwl nepeiitu
[ T B sJ K HEOIPaHHYEHHOMY Telly, HYKHO: BHAdalle
aky = - _,:‘; JIOTIOJTHATh MBICJIIEHHO KIHUH () OTpa)K€HHBIM
.\ .,;5‘ " ;;{}‘52} KIMHOM / ¢ (PUKTUBHBIM UCTOYHUKOM J; U TIO-
N o 7 JY4YUTh MOJYIPOCTPAHCTBO: 3aT€M JOIOJIHUTD
Bl TIOJTyIPOCTPAHCTBO C UCTOYHHUKAMHU Jy U J; T0-
Puc. 1. - OTpaxKeHne HCTOYHHKOB AU JTyHOpOCTPaHCTBOM // ¢ (PUKTHBHBIMHU UCTOYHHU-
KIHHA ¢ yrioM 90° KaMu J> U J3 pacroyio)KeHHbBIMH CUMMETPHUYHO
UCTOYHHUKAM Jy B J; OTHOCHUTEIIBHO IIIIOCKOCTH

AA.

Temnepatypa B m000# Touke M OCHOBHOTO KJIMHA
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3
0.} pna = 20,0,) ©)

[onyuennsie dopmynsr (4), (9) MO3BONAIOT ONPENCIUTH TEMIIEpPATypy Ha BEpIIMHE
cOOpHOTO pe3lia C MEXAaHMYECKUM KpeIUIeHHEeM KBaJIpaTHOM IUIACTUHBI, UMEIOIICH yToy npu
BepiuHe 90°. YKa3zaHHbIE pacueThl pealM30BaHbl ¢ UCTOIb30BaHueM nakera Mathcad 2000
PROFESSIONAL.

[Ipumep pacuera BBIIIOJHEH Ui CIEIYIOMIMX HCXOJHBIX JAaHHBIX: 00pabaThIBaeMBbIi
marepual - craiap45, npenen npounoctu o=750 Mlla, ko3 dUIHEHT ycaaku CTpy KK k=2,2;
reoMEeTpUYECKHEe MapaMeTpbl TOKApHOTO pe3la u3 TBepaoro cmiaBa T15K6: yrisl B miane
¢=¢1=45°, nepeqHuit yrou y=-5°, 3aaHuN yron o= 5°;, peKUMBI pe3aHus: TIyOuHa ¢=2MM;
nonada s=0,2MM/00; ckopocTh pe3anuss v=150M/MUH; W3HOC IO 3aJHEH TOBEPXHOCTH
h=0,5MM; K03 UIHEHT TeronpoBogHOCTH pesna A=27,2 Bt/M°C. B pesynbsrare pacuera
yCTaHOBJIEHA TeMIiepaTypa Ha BepiuHe 280°C.

Ha ocHoBanum pa3paboTaHHOW METOIMKH BBHITIOJHEH aHAJN3 BIMSHUS Pa3IMIHBIX (ak-
TOpPOB Ha TeMIepaTypy pesua. IIpeanokeHHple aHATUTHYECKHE 3aBUCUMOCTH MO3BOJISIIOT yC-
TAHOBUTH XapakKTep M CTENCHb BIUSHUSA CBOWCTB 00padaThIBa€MOTr0 W WHCTPYMEHTAIHLHOTO
MaTepHalioB, TEOMETPUYECKUX IMApaMETPOB JIE3BUSI MHCTPYMEHTA, PEKUMOB 00OpabOTKM Ha
TEMIIepaTypy BEpUIMHBI JE3BHs. Y Ka3aHHBIE MapaMeTPhl OKa3bIBAIOT BEChMa CII0KHOE BITHSI-
HHE Ha TeMIIeparypy, Tak Kak IMo-pa3HOMY BIMSIOT Ha BEJIMYMHY TEIJIOBOTO MOTOKA, BO3HU-
KaloIero B 30He 00pabOTKU M pa3Mephl TUIOIAAKH KOHTAKTa CTPYXKKH C MEpenHeil moBepx-

Ha puc. 2 npencrapieHa nByxmapameTpuye-
CKasl 3aBHCHUMOCTH TeMIiepatypbl &) Ha BEpIIHHE
pe3la OT CKOPOCTH pE3aHusl B JUAla3OHE €€ h3Me-
Henus 0 200M/MUH U IOJa4yu B JHAlla30HE H3Me-
veuus 10 0,4 mMm/00. YBenuueHue IOJa4yd, Kak

@00

400

ol

i

CIIelyeT W3 IMPEJCTaBICHHOTO Tpaduka, MPUBOIUT
K CHHMIKEHMIO TEMIIEpaTyphl Ha BEPILIMHE pe3lia, TaKk
Kak ¢ pocroM moja4du (corymacHo (opmynam (3)
u(4)) yBenuuMBaeTcs AJIMHA KOHTAKTa CTPYXKHU C
nepegHell MOBEPXHOCThIO [/, a, CJEI0BATENIbHO,
CHIDKAETCs JIOTHOCTh TEIJIOBOTO MoToKa ¢. C yBe-

JIMYCHUCM KC CKOPOCTH PE3aHUA IUIOTHOCTL TCII-
JIOBOT'O0 MOTOKa NPpAMOIPONOPIHOHAJIBHO YBCINYN-
S BAaCTCsA, YTO IMPUBOJUT K YBCIMYCHUIO TCMIICpATY-

Puc. 2. 3aBucumocts Temneparypst @ PP

M, B II TaBJICHHOU T
OT CKOPOCTH PE3aHHs V U MOAYH S. Taxum, 06pasom, B TpecTaBIeHHOH paboTe

paspaboTaHa METOIMKA OTPE/ICIICHUS] TEMIIEPATyPhI
Ha BEpIIMHE JIE3BUSI MHCTPYMEHTOB C YUETOM YCIIOBHIA MEXaHOOOpabOTKH: CBOMCTB 0Opabda-
ThIBACMOTO U MHCTPYMCHTAJILHOTO MAaTC€pUaIOB, TCOMETPUUCCKHUX MMapaMETPOB JIC3BUA HMHCT-
pyMeHTa, pexxuMoB 00padoTku. C ncnons3oanuem nakera Mathcad 2000 PROFESSIONAL
BBITIOJTHCH aHAJIN3 BJIWAHUA PA3JIMYHBIX q)aKTOpOB Ha TEMIICpAaTypy U Ha OCHOBAHUHU BBIIOJI-
HEHHBIX PAcUeTOB JIaHbI PEKOMEHAAINH 10 PAIlMOHAIILHOMY BBIOOPY PEKUMOB 00pabOTKU U
napamMeTpoB MHCTPYMEHTA.

Cnucok sutepartypsi: 1. PesnukoB A.H. Teriodusuka nporeccoB MeXaHn4eckoi 00-
paboTku matepuasioB. - M.: Mamunoctpoenue, 1981. - 279c. 2 .MBuenko T.I'., Jleramena
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T.A. HccnenoBaHue TeMIEpaTypHOTO IIOJS PE3LOB, OCHAIIEHHBIX MUHEPAJOKEPAMUKOM.
[TporpeccuBHbIE TEXHOJOTUH U CUCTEMBl MAIIMHOCTPOEHHS: MeXTyHapOIHbIH ¢0. HaydHBIX
tpyaoB. — Joneuk: Houl'TY, 2000. Beim. 10. C.81-86. 3. MUBuenko T.I'., Carynenxo H.T.,
Caenko B.B. Onpenenenue teMnepaTypHOTro MoJis pe3lia ¢ UCII0JIb30BAaHUEM METOJ1a KOHEU-
HBIX paszHoctel / IlporpeccuBHBIE TEXHOJOTMM M CHUCTEMbl MAIIMHOCTPOEHMsA. - JlOHE!K:
Houl'TY .- 1998.- Bpim.5 - C.58-63.

PA3PABOTKA TEXHOJIOI'MA U3I'OTOBJIEHUSA
TOHKOCTEHHBIX ITIP O®WIbHbBIX U3IEJUAN

KoBanenko T.B., OabxoBckas O.0. (kag. TM, [onl TV, 2./[oneyx, Yrpauna)

[Monyuenne pe3pd W mpoduiaeld B AeTaNsAX M3 IBETHBIX METAUIOB M HMX CIUIABOB, a
TaKKe BBICOKOKAUYECTBEHHBIX CTaJell MPEICTaBISsIET COOOM CIOMXKHYIO TEXHOJOTHYECKYIO 3a-
nady. B HacTosiiee Bpems B Hallel cTpaHe U 3a pyOe)oM MpUMEHSETCsS METOJ TIaCTUIECKO-
ro ¢popmooOpa3oBaHus (BbIIaBIMBaHUs) BHYTPEHHUX Pe3b0 OeCCTpyKEUHBIMU METUYUKAMHU U
HAapy>XHBIX pe3b0 W NpoQuieil HaKaTHBIM HMHCTPYMEHTOM (POJIMKaMH, IUIAIlKaMu), oOja-
JTAIOIINX BBICOKOW MPOM3BOAMTENLHOCTRIO. K HemocTaTkaM 3THX METOJO0B MOXHO OTHECTH
HEBO3MOJKHOCTh TIOJy4YeHHUS pe3b0 M Mpoduieil Ha TOHKOCTEHHBIX AETalsX (C TOJIIMHON
CTEHKHM MEHee JIByX maroB pe3b0bl). CyIIeCTBYIOT CrOCOOBI IIACTHYECKOro (GopmMooOpa3o-
BaHMS BHYTPEHHEH pe3bObl M HAPYKHOTO KOHTYpa JIETallN parajbHbIM 00KUMOM U PeLyIH-
POBaHUEM B JKECTKOW MaTpHIlE, KOTOPBIE TO3BOJLIIOT (HOpMOOOPa30BBIBATh PE3bOBI HA JeTa-
JSIX ¢ OTPaHUYEHHOMN TOIIIMHON CTEHKH [1]. DTH crocoObl peanu3yroTcss Ha yHUBEPCAIbHOM
peccOBOM 000pyIOBaHHH, YTO HE CIIOCOOCTBYET MIMPOKOMY MX HCIIOJIb30BAHHIO B MAIIUHO-
CTPOEHUMU.

[pemnoxena kmaccuuKanusi TOHKOCTEHHBIX MPOQMIBHBIX H3IEINN, MPO(UII KOTo-
PBIX MOTYT OBITh HOJY4YEHBI BbIAaBiuBaHueM puc.l. Kimaccupukamus ocymiecTBisercs 1o
JIByM OCHOBHBIM IpH3HAKaM: THITy MPOQWIS U TEOMETPUUECKOH (hopMe M3/1ennii, UMeeT ue-
PapXUYECKYIO CTPYKTYPY, KaXKIbIH KIaCCH(PHUKAIMOHHBIN ypOBEHb Pa30UT HA IO JyPOBHHU.

Tumn npoduss B 3aBUCUMOCTH OT PACIIONIOKEHUS HA M3/I€TTMU MOKET ObITh BHEIITHUM H
BHyTpeHHUM. [To hopme 1 Ha3HAUECHUIO pazIHMYAIOT TPH THIA POQUIISL: pe3b00BHIi MpoduIb,
JIEKOPaTUBHBIN Npodmits 1 poduias GyHKIMOHAIEHOTO Ha3HauYeHus. Ha criemyromeM ypoBHe
KKIBIH THIT pa30MBaeTCs Ha DJIEMEHTAPHBIC BUIBI PO (QHIICH.

I'eomerpuueckas ¢popma M3ENHs NPECTaBICHA TPEMsI OCHOBHBIMH JIEMEHTaMH, Xa-
PaKTEpHBIMH, TI0O MOEMY MHEHHIO, TOHKOCTEHHBIM JICTASIM: BHUJ IEHTPATHLHOTO OTBEPCTHS,
BUJI TIPOJIOJIBHOTO CEUEHHUS, BU]] IOTIEPEYHOTO cedeHus. Kinaccudukamms He OrpaHudnBaeTCs,
¥ BO3MOYXHO BHECEHHE B HEE JIOTIOJTHEHUH.

[Ipu HEmOCpenCTBEHHOH KIaCCU(PUKAIIMKM B OJHOM HM3IEIHH MOXET MPUCYTCTBOBATH
HECKOJIBKO KJIACCU(UKAITMOHHBIX AJIEMEHTOB (HAaIpUMep, TOHKOCTEHHOE HM3/IeNe ¢ BHYTPCH-
HUM ¥ Hapy>XHBIM MpOQuIIeM pa3IudHOTO THIA, IAIHHIPHIECKON (GOPMBI CO CKBO3HBIM OT-
BepcTreM). BO3MOKHOCTh Takoro COYETAaHHUs MO3BOJSIET TOBOPUTH O OYEHb IIUPOKOM HO-
MEHKJIAType TOHKOCTEHHBIX MPO(MIbHBIX M3aenuid. [Ipuuem criemyeT oTMETHTh, 4TO 00s13a-
TEJNLHOM SIBISIETCS MX CTaHAAPTHU3AIMs, B YACTHOCTH YHU(MUKAIUS U HOPMAaJIM3alus pa3MepoB
U TeOMETpUIecKOol (opMbl. J[eKopaTUBHBIE MOBEPXHOCTH JOJDKHBI BBITIOJHATHECS C yYETOM
TpeboBaHUl 1H3aiiHa.
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Knaccudukaims cucremMaTu3upyeT U3Aenust Mo KOHCTPYKTUBHBIM MPU3HAKAM, CTaBUT
LIEJIBI0 YBEIMUEHUSI BO3MOKHOCTH NMPUMEHEHUSI BBICOKOIIPOU3BOJUTENBHBIX METOJIOB U TEX-
HoJsloruit 00paboTku. Knaccudukanus mo3BoJisieT pemars npodaeMy HeI0CTaTOYHOM Macco-
BOCTH OOBEKTOB MPOU3BOJICTBA, ITyTEM BbIOOpA M3/1EMi OJIM3KUX MO CBOEH reOMETpUYECKOi
¢dbopMme 1, COOTBETCTBEHHO, IO BUAY TEXHOJIOTHYECKOTO BO3ACHCTBUS.

Trm npoduna
Bremmui Buyrpenmni
Hpodum [Mpodum Hpodum
pezbOoRbI JeKOpaTHEHbIIL ¢yHKIHOHATHHOTO
| lHazHANe g
Tun XynoxKecTpeHHOE L T
pesbObI BLIIABJIHEAHHE ICKH A
npod L
|METpH‘IECI{aH I—-l o HMoBad | Pudinenns
Kanaexn

|,JII-OfiMOBE1H |—4 YIopHaT |

| IpAMOE I—-l HNOIYKPYTIoe |

| EpyTaoad I——|HpHMOyT‘OJ'II:HaFIl

| CIEITHANEHAA |

EONELEBLE

BHHTOBEIE

| KOLOE I——|HE!pE!I{pE:CTHOE: |

| CETHATOE I»*l : "IE:LHyfI‘-IaTOE: |

TeomeTpHueckan hopma HaJema

(BH
HEeHTPANLHOTO
OTBEPCTHA

BHI[ NpoOoIIbHOTO BHI[ MOMEPEIHOTO
CedeHHA CCHCHHA

| CEECZHOE I——l TIYECE |

| ERYTIOE I——| TPAHEHHOE |

| CILOEHOE | | TIamKoE I——| CTyHEHLIaToel | CAOEHOE |
| CILOKHOE |

Puc. 1. Knaccudukaiys TOHKOCTEHHBIX U3AEIUNA, TPO(UIN KOTOPBIX MOTYT OBITH HO-
Jy4Y€HbI BbI1aBIMBaHUEM
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Jns noBblieHus 3G QeKTUBHOCTH MPOU3BOJICTBA CIETyET pa3padbaThiBaTh HOBBIE Me-
To/1bI (popMOOOpazoBaHMs NMPOQHILHBIX MOBEpXHOCTEH. B ocHOBY (hopmMooOpa3oBaHusi MO-
KeT OBITh MOJIOKEH KHHEMAaTHIECKUU CII0co0 3aaHusl MOBEPXHOCTEMH, T.€. IepeMelieHre 00-
pa3yromieil OTHOCUTENIBHO HAIPaBIISIONIEH MO OMpPEeICHHOMY 3aKOHY, OTIMCBIBAEMOMY CIIe-
[IHAJIBHBIM OIIEPATOPOM.

HcxonHBIMU XapaKTepUCTHKAMHK SIBIISIETCS TO, YTO Tporiecc GopMooOpa3oBaHUs IO-
Jdydaercss B pe3yJbTaTe OTHOCUTEIBHOTO JBM)KEHHS 3aroTOBKM M MHCTpyMeHTa. PaGouas
4acTh UHCTPYMEHTA C TEOMETPHUUYECKOM TOYKU 3pEHUs PECTABISsIET co00i MO0 TOUKY, THO0
HEKOTOPYIO MOBEPXHOCTbh, KOTOPHIE B NPOLIECCE JIBUKEHUSI, KOHTAKTHPYS ¢ 00pabaTbiBaeMbIM
U3/eNeM, OCTABISIET CIIE B BHJE TOYKH, JUHUU WIM HEKOTOPOH MOBEPXHOCTH, U3MEHSIO-
Hieiicst BO BpEMEHHU.

JIro6ast moBepxHOCTh F(t) B MaHHBIA MOMEHT BPEMEHHU t MOYKET OBITh MPEJCTABJICHA
KaK pe3yJIbTaT OTHOCUTEIBHOTO JBM)KEHUS ABYX, JIOOBIM 00Pa3oM COUETaeMbIX T€OMETpUYe-
CKuX 00pa30B: TOYEK, JIMHUN, TOBEPXHOCTEH, N3 KOTOPHIX OJUH 00pa3 3TOH maphl ONpeness-
ercs GopMoit MHCTpyMeHTa, TouHee (OPMOI €ro KOHTaKkTa ¢ o0pabaThIBaeMOM MOBEPXHO-
CTBIO, a APYTroi onpenenseTcs KUHEMaTUKOM|[2 ].

CoOTBETCTBEHHO, MTOBEPXHOCTH PE3LOOBBIX OTBEPCTUH HIIM CXEMBI TEXHOJOTHUECKOTO
BO3/ICHCTBUS TIPU BBIJABIMBAHUN PE3b0OBI Ha pe3b0OBOI OINpaBKe, MPU COYETAHUU T€OMETPH-
YeCKHX 00pa30B, MOXKHO MPEICTABUTD KaK:

r.p
- mpephIBUCTas L — v \/(dlt X dlv);
v=lt=1
o0 oo
- HenpepbIBHas Ly, > A /\(dlt X dlv);

p 0
- eIMHOBpEMEHHO-IpepbiBucTass L3 —> (dl ;X Adl | wm

Ly — v(/\dltxdlv ;

t=1

0 0
- eIMHOBpEMEHHO-HempepbiBHas L, —> /\(dlt X Adl, | nm

Ly —> A| Adl,xdl, |,
v=I\t=1

ee} e}
eIMHOBPEMEHHAs Ly —> ~dl, x Adl,,
t=1 v=1
rJe V' - HanpaBJeHHE NBUXKEHUS 110 OKPYKHOCTH;
{ - HaIIpaBJICHUE JIBUKEHUS BJIOJIb OCH;
P - KOIMYECTBO JIEMEHTAPHBIX MEPEMENICHUI B HANIPaBJICHHH t;
7 - KOJIMYECTBO JIEMEHTAPHBIX NMEPEMENICHUN B HATIPABICHUH V;
A - JIOTUYECKUI CHUMBOJI KOHBIOHKIMN — MAPAJUICIIBHOTO TEXHOJIOTHYECKOTO
BO3JCHCTBUS;
V - JIOTMYECKHI CHMBOJI AU3BIOHKIUA — TMOCJEA0BATEIBHOTO TEXHOJOTHYE-
CKOT'0 BO3JICHCTBHS.
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HauGonee mpon3BOaUTENbHON SIBIAETCS CXeMa eIMHOBPEMEHHOTO TEXHOJIOTUIECKOTO
BO3/ICHCTBUS, HA KOTOPOIl OCHOBBIBAETCS METOJ| MOJy4YeHUs NMpoduield paauaibHbBIM 00KU-
MOM, ¥ TIO3BOJIIOIIAsi OJTHOBPEMEHHO I0JIy4aTh BHYTPEHHUI M HAPY KHBIA PO (UIIB.

B maccoBoM npou3BOACTBE [JIs1 KOMIUIEKCHOTO PEIICHUs BOIIPOCOB aBTOMATU3ALUU U
MHTEHCU(DHKAIMK TPOLECCOB H3TOTOBJICHHS TOHKOCTEHHBIX NPOQMIBHBIX JeTajeld 0co0o
3¢ (HEeKTUBHO MPUMEHSTh TEXHOJIOTHIECKUE CHCTEMBI HerpepbiBHOTO netictBus (TCH/), BEI-
NOJIHEHHBIE Ha 0a3¢ POTOPHBIX U POTOPHO-KOHBEHEPHBIX JTUHHH.

OcCHOBO1 MPOEKTUPOBAHUS JIIOOBIX TEXHOJOTHMYECKHX CHCTEM SBIISIETCS pa3paboTka
TEXHOJIOTMYECKOTO IIPOLIECcCa, KOTOPBIA B CBOKO OYEPEb MOKET UMETh HECKOJIBKO BAPUAHTOB.
PanpoHanbHblli BApUAHT YHHUBEPCAJIBHOTO TEXHOJOTMYECKOIO IIPOILECCa U3TOTOBJICHHUS TOH-
KOCTEHHBIX MPOQMIBHBIX W3/IEJIUA MOKET OBITh HAlICH C IpUBJIeYeHUEM Teopuu rpagos[3] -
OTIpe/IeJICHUEM MUHUMAIBHOTO MyTH B rpade TexHoJormyeckoro mpouecca. Ilyrem B rpade
HA3BIBAIOT TAKYyIO MOCJIEI0BATENLHOCT AyT LI, B KOTOPOM KOHEL KaXXI0M NPeAbIAyIeH 1yTu

COBIIAJIAET C HavyaJoM caemyromeid. IlyTe [/ MokeT OBITh 33a7aH MOCIEI0BATEIBHOCTBIO BEP-
IMH (ONeparui, MoJpoNeccoB) - 1 :(a,b...h). Jmana iyt 4 = (p,, p,,...p; ) €CTH 4HCIO
]( ,U) = k , paBHO€ YHUCITy AyT, COCTABJIAIOMMX MMyTh L . Kakmoit 1yre p; MOXKHO MPHUIHACATH
HEKOTOPOE YHUCIIO l( Pi)’ Ha3bIBAEMOE JIIMHOW Ayru. [[mMHA Iyrw MOXKET OBITh BBIpa)keHa

JUIUTEIbHOCTBIO0 TEXHOJIOTMYECKOTO BO3/1EUCTBHUS, IPOU3BOAUTEIBHOCTBIO OTIEpALUH, HAJEK-
HOCTBIO TIporiecca U T.1. MUHUMaIbHas JJIMHA yTH TEXHOJIOTUYECKOTO IMporecca OyaeT co-
OTBETCTBOBATh ONTHUMAJIbHOMY TEXHOJIOIMYECKOMY IPOLECCY M3TOTOBJIECHUS TOHKOCTEHHBIX
POQUIBHBIX U3IEIUH: lopt(lu) — min /().

Ha puc.2 npencraBnensl rpadpl TEXHOJIOTUYECKUX MPOIECCOB M3TOTOBJICHUSI TOHKO-
CTEHHBIX POGMIBLHBIX M3aenuid. Ha puc.2, a nmokaszan rpad) KOMIUIEKCHOTO TEXHOJOTHYECKO-
ro mpouecca sl W3eNusi KOJNMAa4oK ¢ BHYTPEHHEH pe3p00il u BHemHMM npoduiem. Kom-
IUIEKCHBIN TE€XHOJOTUYECKUN MPOLECC COCTOUT U3 JIEBSITU IMOIIPOLIECCOB, MPEACTABICHHBIX
Ha rpade AeBsIThIO BEPLIMHAMU UJIM COCTOSIHUSIMH TEXHOJIOTMYecKoro mnpotuecca. [lepexomast
noka3aHbl ayramu. Bxon 3arotoBku o0o3HaueH V, Beixoa W. Ilepexon oT BepimmHbl 6 K 9
MOKa3bIBAaET BO3BpAIlEHUE PE3b00BOM OIIPABKH HA MO3ULIHIO 6.

Korga 3aroroBka noctymnaer ¢ Ipyrux y4acTKOB, TEXHOJOTHYECKHH MPOLECC MOKET
HAYMHATBCS CO 2-0M mo3uimu. ['pad Takoro HEMOJHOTO Mpoliecca MPeICTaBiIeH Ha puc.2,0,
Il TIepBasi BEpILIMHA OTCYTCTBYET.

B nmpaktuke npoekTupoBaHUsS TEXHOJOTMYECKUX MPOLIECCOB M3TOTOBJIEHUS MEpCIEK-
TUBHO COBMEILATh PsAJl ONepaluil Ha OJHOM MO3MIMHU, UCIOJIb3YSI HMPUHIMI KOHUEHTPALUU
onepanmii. Ha puc.2,B mokaszan rpad) KOMIDIEKCHOTO IMPOIecca ¢ COBMEIIECHHEM BEPIIHMH 2,
3,4u 5 — 9 B oHY BepUIMHY, TJ€ ONEPALMH BHIJABINBAHKUS PEe3bObI U MPOQUIIS W CBUHINBA-
HUSI pe3b00BOI ONPABKU PEANM3yIOTCS HA OJAHOMN MO3ULMHU. Taknue KOHLEHTPUPOBAHHBIE TEX-
HOJIOTHUYECKHE MPOLECCHl MEPCHEKTUBHO MPUMEHAThH MPU CO3JaHUHM BBICOKOIIPOU3BOJUTEIb-
HBIX POTOPHBIX U POTOPHO-KOHBEHEPHBIX JIMHUH JIJIS1 MACCOBOTO MIPOU3BOJICTBA.

Jlns nonydeHus rpaga YHUBEPCAIbHOTO TEXHOJOTHUECKOIO MPOIecca N3rOTOBICHUS
TOHKOCTEHHBIX NMPOQUIBHBIX JETaleil ClIeyeT B COOTBETCTBYIOIIUE MOAIPOLECCHl 100aBUTh
MHOKECTBO OTIEpaIMii 0 M3MEHECHHIO TeoMeTpHUYecKoi Gopmbl A = {ai}n MHO>KECTBO OTIE-

paiuii 10 MOJyYEHHIO Pa3IMYHbIX TUIIOB MPOoQuiei B = {bj {» puC.2,T, ¢ yueTom paspaboTan-

HOM paHee KJIacCCU(pUKaIHU.
Taxum 00pa3oM, TEXHOJOTHUECKUN MPOLIECC U3TOTOBJIEHNUS TOHKOCTEHHBIX MPOQUIIb-
HBIX HM3JICTHH TPEeIoNpeaesieTcs] KOHCTPYKIMEH N3roTaBIMBaeMOn JeTaan (CMOTPETh Kilac-
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CU(UKAIMIO TOHKOCTEHHBIX M3JEIMH C TpoduieM) M TNPUHIUIAMUA KOHICHTpAaIlMUd |
muddepeHInany onepamnui.

592.0:0 02000,
a)
- OO 07000,

v

A={a] B={b}
‘@ @ @ ® o ®
Ve VY b Y

v 4
2 3 4]9[5 6 7 8 9 ]9
r)

Puc. 3. I'pad TexHOMOTUYECKUX MPOIECCOB M3TOTOBIICHUS! TOHKOCTEHHBIX NMPO(UIBHBIX JIe-
taneit (1 — oTpe3ka 3aroToBKH, 2 — cMa3Ka 3aroTOBKH, 3 — BbIIABJIMBAaHUE CTaKaHYMKa, 4 —
npoOuBKa OTBEPCTUS, 5 — CMa3Ka CTakaH4uKa, 6 — BbIJaBIMBaHKE pe3b0Obl HA Pe3pOOBOI OII-
paBke, 7 — BBIJABIMBAHUE BHEIIHETO MPOGWI, 8 — U3BICUCHUE PE3bOOBOI ONMpaBKH C JeTa-
TbI0, 9 — CBUHYMBAHUE JI€TATN C PE3b00BOM OMpPaBKHU, A — MHOKECTBO OIEpaIfil 10 U3MEHe-
HUIO reoMeTpudeckoi popmbl, B — MHOKECTBO omepariuii o U3rOTOBJICHUIO PA3JIMYHBIX TH-
1oB npo¢uiiei).

Ha ocHOBaHMM BBIIIECKAa3aHHOTO MOXHO CHIEJaTh CIEAYyIOIKe BBIBOABL. [Ipemioxen-
Hasl KJIACCHU()MKALUS CBUACTEILCTBYET O OYEHb OOJBIIOM KOJIMYECTBE TOHKOCTEHHBIX MpO-
(GWIBHBIX U3/IE€JHH, YTO TOBOPUT PO aKTyaJIbHOCTh BOIIPOCOB TE€XHOJOTUHM M3TOTOBJICHUS U
pa3BUTHSI HOBBIX METO/O0B 00paboTkm. [IpemmokeHHas MeToamka BHIOOpa paIMOHAIBHOTO
BAPHUAHTA TEXHOJIOTMYECKOTO MPOLECCAa MOKET NPUMEHATHCS IIPU ABTOMAaTU3UPOBAHHOM IIPO-
extupoBanuu. [Ipennoxennas meromanka GopmMooOpa30BaHUs MOXKET CIIy>KUTh OCHOBOH TpH
pa3paboTKe HOBBIX METOJOB MOJyUYEHHUSI TOBEPXHOCTEN U KOHCTPYUPOBAHUN HOBBIX MallllH.

Cnucok autepatypbi: 1. Comunkun ['.B. Hccnenosanue npouecca hopmooOpazoBa-
HUSI pe3bObl Ha BHYTPEHHUX MOBEPXHOCTSIX LWJIMHIPUYECKUX JAeTanei: ABropedepar guc...
KaHJ. TeXH. HayK.— XapbkoB, 1980 — 200 c. 2. Muxaiinos A.H. Pa3paboTka MeToJ0B NpoOeK-
TUPOBAaHUS BBICOKOA()(HEKTUBHBIX TOTOYHO-TIPOCTPAHCTBEHHBIX TEXHOJOTHYECKUX CHUCTEM:
Huc... n-pa TexH. Hayk.- XappkoB: XIIH, 1991 — 498 c. 3. Ope O. Teopus rpadoB.- 2-e u3.-
M: Hayka, 1980 — 336 c.
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OLEHKA YCTOHYHUBOCTH TEXHOJIOI MYE CKOI'O IMPOLIECCA TIIPA
HNCCIEJOBAHUU PAIMAJIBHOI'O BUEHUSA BTYJIOK, OBPABOTAHHbBIX HA
TOKAPHO-BUHTOPE3HOM CTAHKE C YITY

KyapsisueB A.A., lynkuna E.B., Koanenko B.W.
(kagh. TM, Jloul' TV, 2. [Joneyx, Ykpauna)

B ycnoBusix mabopatopun kadenpsl « TexHonmorus MammHOCTpoeHus» JloHenKoro ro-
CyJIapCTBEHHOTO TEXHIMUYECKOTO YHUBEPCHUTETA OblJIa MPOU3BEACHA OKOHYATeIbHast 00paboTka
BTYJIOK Ha TOKapHO-BUHTOpe3HOM ctaHke ¢ YIIY monemu 16K20D3 2P22 nmpoxoaHsIMu pes-
LITaMH, OCHAILIEHHBIMU IIJIACTUHAMU U3 MUHEPAJIOKEPAMUKH.

B xoxe 00paboTKi Npou3BOIMINCH BBIOOPKH jaeTaneil. Hauano xaxmoil HOBO#l BBIOOD-
KU OTIPENeNsIIOCh CMEHOH IIaCTUHBI Ha YUCTOBOM pe3le. [leproanueckue BEIOOPKH MMO3BO-
JSIIOT CyAMTh 00 M3MEHEHHUSX B HaJa)KEHHOCTH TEXHOJIOTMYECKOro mpolecca. Pe3ynbrarel
BBIOOPOYHOTO KOHTPOJISI WILIFOCTPUPYIOTCS AUarpaMmamu, 1o OCH adCIMCC KOTOPBIX OTKIa-
JBIBAIOT TOPSIKOBBIN HOMEP BBIOOPKH, a TI0 OCH OpIMHAT — YHCIOBOE 3HAYEHHE KOHTPOJIHU-
pyemoro napamerpa. Takue nuarpamMmbl MOJyYWIN HAa3BAaHUE NPOCMbIX KOHMPOIbHLIX Kapm
[1]. [Tpumep oaHOM M3 TAKUX KOHTPOJBHBIX JJIsI BEJIMYUHBI PAJHAILHOTO OMEHUs KapT MpH-
BE€JICH Ha pUCyHKe 1.

HenocratkoM npoCThIX KOHTPOJIBHBIX KapT SIBISIETCS TO, YTO OHM HE HAKaIlJIMBAIOT W3-
MEPUTENBHYI0 HHGOPMAIUIO. JTO AeNaeT UX MEHee YyBCTBUTEIBHBIMU K U3MEHEHUIO KOH-
TPOJIMPYEMOTO MapamMeTpa.

[Tomo6HOTO HENOCTATKA JIMILEHBI KOHMPOAbHbIE Kapmbl KyMyasamuenvlx cymm. Iloctpo-
UM KOHTPOJIbHYIO KapTy KYMYJIITUBHBIX CYMM CPEIHETO apu(METUIECKOTO BEIUMIHHBI PAIH-
aIpHOTO OMeHus. B KauecTBe MCXOMHBIX JaHHBIX JUIS pacuéTa 3aJaJuMCs:

1) HOMHHAIBHBIM 3HaYEHHEM MAapaMeTpa MPHU HaJIAXKEHHOM TE€XHOJOTMYECKOM IpOIiec-

ce EH , PAaBHBIM TIOJIOBHHE JIONTYCKA HA BEJIMUYMHY pajnaabHOro 6uenus (B n =0,5T; =0,02
MM);

2) HOMUHAJILHBIM 3HAY€HHEM TapaMeTpa MPU Pa3IaKEHHOM TEXHOJOTHYECKOM pOoIiec-
ce B p » PABHBIM BEJIMYMHE JIOITy CKa (B p =Tz =0,04 Mm);

3) craHIapTHBIM OTKJIOHEHHEM IMOTPEIIHOCTEN BEJIMYMHBI PAAUAIBHOTO OHEHUs
S =0.029 mm.

4) BEJIMUWHBI, CBSA3aHHBIC C BEPOSITHOCTSIMH OIIMOOK IEPBOTO POJia & M BTOPOTO pojia
B coorsercrBenno: L, =1/a=80; L, =1/(1-p)=7.

OrnpenenuM cTeneHb pa3iagki TEXHOJIOTHYECKOTO MpoIecca:

B,-B,
—5 (1)
B

[ToncraBuB nMeronMecs YUCIEHHbIE 3HaYeHUs Bem4uH B (1), momyuum A = 10,69

A=+t

IMlo s3amammeiM L, ®m L; ¢ mnomMompo Tabimuel [2] HaxonsaTcd 3HAYEHHA

c=A/\n =085 nt=2,98. D10 1aér BosMOKHOCTH onpeneuts 1 = (A/c)’ =(0.69/0.85)° =

=0.66. Tak Kak KOJUYECTBO JAETAJCH — 3TO YUCJIO IIEJI0e, TO IpUMeM n=1.
['panuna perynupoBanus onpenensercs no popmyie (2):

t' SB

Jn

Ly =B, +

)
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IToncTaBuB yncIeHHbIe 3HaYeHNUs, TOIydnM Lg = 0,106 Mm.

0,07

0,06 J}/\\ 005

0,05 o
s P ] 0,047

|:|I|:|4 L B b o i B

=
= 0,03 ~’/ \‘P'DE

= 0,03 ooz |00z
3 0,02 s +

001
0

BenuumHa pagmansHoro

1 2 2 4 5 B 7
Homep BRIGOpKK

Puc. 1. [Ipumep npocToii KOHTPOJIBHON KaPTHI:
0- cpeHEeBBIOOPOUHBIC 3HAUCHUSI KOHTPOJIMPYEMOTO NMapaMeTpa; M- TPaHMIla 0Ty CKa

[IpenynpenurenpHas rpaHuiia Beraucisiercs mo gopmye (3):
By +Bp
2
ITocre NoACTaHOBKH YMCIIEHHBIX 3HaYeHui nonyunm K = 0,03 Mm.

K* = 3)

Tabmmna 1 — BeruucneHus: 11 MOCTPOCHUSI KapThl KYMYJISITUBHBIX CyMM BEIUYHMHBI PaJiu-
AJILHOTO OUEHUS

KH
|

oy
|

=

Y
|

J B. J By Kommentapun

Howmep BB16Op-

Haunnaercs  oOpa3zoBaHuEe  KyMyJISITUBHOM
1 1 0.053 | 0.023 | +0.023 | cymmbI, T.K. §1 BBIIIUIO 3a MPEIyNpeanuTeb-
HYIO TPaHUILy

2 2 0.050 | 0.020 | +0.043
3 3 0.045 | 0.015 | +0.058
4 4 0.077 | 0.047 | +0.105

[TpuHIMaeTCs penieHne O MPeKpameHur 00pa-
5 5 0.073 | 0,043 | +0,148 | 30BaHUS KyMyJSITUBHBIX CYMM, T.K. EZ BBIIILJIO

3a TpaHuIly peryJnpoBaHUs

KoHTpoJb ¢ TOMOILIBIO KapThl KyMYJIITUBHBIX CYMM CpEJIHEro apupMeTudeckoro mpo-
UCXOJUT clieayomuM odpaszom. Uepes onpenenéHHble IPOMEXKYTKH BPEMEHH MTPOU3BOIATCS
BBIOOPKH IO N M3JIEJHi, Y KOTOPBIX U3MEPSAETCS KOHTPOJIUpYyeMblIil pazmep. Kak Tosibko 0aHO
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U3 BBIOOPOYHBIX CPEJHUX BBIMIET 332 KaKyIO-IMOO MpeaynpeauTelbHYI0 TPaHUILy, €My IMpU-
CBaMBaeTCs MEPBHIN HOMEP M HAUMHACTCSI CYMMHpOBaHUe 1Mo Gpopmyie (4):

m

D n _ +

By =Y (B, k") @
j=1

7€ M — KOJIMYECTBO CyMMHUPYEMBIX BBIOOPOK.

Ecin By, HE 1OCTUIHYB IPaHHMIIBI PETYJIMPOBAHHUS, MEHAET 3HAK, BHIYMCIECHUE KyMYJIs-
TUBHBIX CYMM NpEKpallaeTcs U TeXIPOLECC CYUTaeTCs HanaxeHHbIM. [locne sToro obpaso-
BaHNC KyMyJISITUBHBIX CYyMM BO30OHOBJLSICTCS DM OYCPEAHOM BBIXOAC B 3a mpelympeiu-
TEJbHYI0 IPaHULLY.

Ecin By BBIXOAWT 32 Ipanuily perynupoBanus Lg =0,106 MM, TO Texmpouecc cuura-
€TCs pa3aXeHHBIM M 00pa30BaHue KyMYJIITUBHBIX CYMM NPEKPAIIAeTCs A0 €ro HAJIAIKH.

Bbruncnenust 1y HOCTpOEHHs KapThl KYMYJIATUBHBIX CyMM YIOOHO CBECTH B TaOJHILy
(cmoTpu Tabmumiry 1). Kapra KyMyJISTHBHBIX CyMM BEJIWYHMHBI PaJHATbHOTO OMEHHS TpUBEIe-
Ha Ha pUCYHKE 2.

0,16

0,14 z

0,12 7

0,1 r

0,08

006 T /Hm“* ]

0,04 1— ? I R o NP DO

DIDE_:#_K*!*****!!!__K
0

1 2 3 4 5 B 7 8 9 m 11 1213
Haomep evlbopku

Puc. 2. Kapta KyMyJISITUBHBIX CYMM BEJIMUMHBI PaiiaIbHOTO OUEHNUS:
—&— - BEIOOPOYHBIE CPETHIE BEIMYHUHBI PAJIUAIBLHOTO OUCHUS;
—m— - KpUBasi KyMYJIITUBHOU CyMMBI;
- BEJINYMHA J0oNycKa paauanbHoro ouenus T, = 0,04 Mm;

—¥— _ npexynpenutenshas rpanuna K =0,03 mwm.
- rpanuna perymuposanus Ly =0,106 mm;

Ha ocHoBanuu TOr'0, 4YTO KyMYJIITUBHAad CyMMa BbIILJIA 3a MPEACIIbI T'PaHUIBI PEryJin-
poOBaHUA, MOKHO CACIATh BEIBOJ O Pa3JIa’KCHHOCTH TCXHOJIOTHYCCKOTO ITpouecca.

Cnucok autepatypsi: 1. umkun U.®. Teopetnueckas meTposorus: Y 4eOHUK AJis BY-
30B. — M.: U3x-Bo cranmapros, 1991. — 492 c., un. 2. Hlumkun U.®. Konrposs: Yued. noco-
oue. — CI10.: C3I1M. 1992. - 62 c.
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HNCCIEJOBAHUE PAIUAJIBHOI'O BUEHUSA BTYJIOK TP OBPABOTKE HA
TOKAPHO-BUHTOPE3HOM CTAHKE C YITIY

KyapsisueB A.A., Hemro0un A.A., KoBasnenko B.1.
(kagh. TM, Jloul TV, 2. [Joneyx, Ykpauna)

O6paboTKa BTYJIOK, SIBJISIFOIIMXCS COCTABHOM YacTh MOIIIUITHUKOBOIO y3Jia, BKIOYAET
B ce0s 1Be ctaauu oOpabOTKH: MpeIBAPUTEIbHYIO U OKOHYaTeNnbHy10. [IpeaBapurensuas 00-
paboTKa MPOM3BOAMIACH HA CMEXHOM NpeanpusiTuh. B ycnoBusx maGopatopum kadeapb
«TexHomorust MamMHOCTPOEHHUD» JJOHEIKOTO TOCY1apCTBEHHOTO TEXHUYECKOTO YHUBEPCUTE-
Ta ObUIa MPOM3BECHa OKOHYATENbHAsT 00pab0TKa BTYJIOK Ha TOKAPHO-BUHTOPE3HOM CTaHKE C
YITY moapemn 16K20D3 2P22 npoxoAHBIMU pe3llaMH, OCHAILIEHHBIMU IUIACTUHAMU U3 MUHE-
paJlokepaMuKH. B HEKOTOPBIX CiTydasx (BCJIEACTBUE 3HAYUTEIBHBIX MOTPEITHOCTEN 3aTOTOBOK
BTYJIOK TI0 Hapy>KHOMY JHAMETpy) Mocie o0pabOTKH OCTAaBaJIMCh BTYJKH C YACTUYHO HEOO-
paboTaHHOI MOBEPXHOCTHIO — “4epHOTON .

[Tepen okoHUaTENHHON 00PAOOTKON MPOU3BOIWIUCH 3aMEPHl UCXOTHOW BEJIMYWHBI Ha-
PY>XKHOTO TMaMeTpa W BEIMYHHBI TOPIOBOTO OMeHus. CxeMa n3MepeHus! BEJTMIHHBI TOPIIOBO-
ro OMeHus npe/icTaBlieHa Ha pUCYHKE 1:

TR

T

—H

.
!
777 7 7

Puc. 1. Cxema u3mepeHus: BeJIMYUHBI TOPLIOBOIO OUEHNUS:
1 — cToi¥iKa; 2 — MHAMKATOP YaCOBOTO THIA; 3 — BTYJKa; 4 — OIpaBKa.
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N3mepenne BeTMUMHBI UCXOIHOTO THUAMETpa MPOU3BOJUIOCH MPH MOMOINU INTAHTCH-
mupkyast -1 TOCT 166-80 (uena nenenust 0,1mm, nuanazon usmepenuit 0-125 mm). Ilpu
W3MEPEHUH BETMYMHBI TOPIIOBOTO OMEHHS HCIIOJIL30BAJICS MHIMKATOP dacoBoro tuma MY10
I'OCT 577-68 (uena nenenus 0,01 mm, quanazon usmepenus 0-10 mm).

[Ipu okoH4aTenbHON 00pabOTKE eTaly MOBEPTraMCh YSPHOBOMY M YHCTOBOMY TOYe-
HUIO HAPYKHOU MOBEPXHOCTHU HA CIEAYIOIMNX pekuMax. UepHOBOE TOUCHHE: YacTOTa Bpallie-
Hust mmuHAenss n=500 o6/mMuH, nonaya s=0,15 mMM/00, BennyuHa TIIyOWHBI pe3aHus t Mpu
YEpPHOBOM TOYCHHU HE ObLIa MOCTOSHHOMW, TaK KaK 3aBHCENIa OT BEIMYMHBI UCXOHOTO JHa-
MmeTpa. YuctoBoe Touenue: n=550 06/mun, s=0,07 mm/006, t=0,07 MM.

[Mocne oxoHuyaTenbHOM 00PaOOTKHM MPOU3BOJUINCH 3aMEPhl PaIUAIIBHOTO OUEHHUS, CXe-
Ma U3MEPEHHUsI KOTOPOTO MPECTABICHA HA PUCYHKE 2:

2 L 1

||l I
/ I
/ /

A
T
|
|

i

Puc. 2. Cxema u3mMepeHus: BeIMIUHBI PaJilaIbHOrO OUEHHUS :
1 — cToiiKa; 2 — MHAMKATOP YaCOBOTO THIA; 3 — BTYJKa; 4 — OmpaBKa.

+-—H
_|

% VAN A

Bcero 6bu1o o6pabdorano 144 rynku. ['padudeckoe npeacTaBieHUE U3MEPEHHBIX Ta-

paMeTpoB MPECTABICHO Ha puUcyHKe 3. UncioBbie 3HAUCHUST BETMYMH MPECTABICHBI B TA0-
e 1.
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Puc. 3. q)parMeHT TOYEYHOHU JAruarpaMmbl UCXOJHBIX TAHHBIX, MM

1 — oTKIOHEHHE JAUaMCTpa 3aroToOBKU OT CPCAHCTO apI/Iq)MeTI/I‘leCKOFO; 2— TOpHOOBOC 6I/IeHI/Ie; 3-— paaualibHOC OueHue.
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TaGmuma 1 - YucnoBble 3HaYEHUST KOHTPOJIUPYEMbBIX BETUIUH

N Bo16Opku | 1 1 1 1 1 1 1 1 2 2 2 3 3 3 3 3 3 3 3
N geramn 1 2 3 4 5 6 7 8 9 |10 |11 12|13 |14 | 15| 16| 17 | 18 | 19 | 20 | 21 | 22
D s3arotoBku | 52,9|52,7|52,7|52,8|52,9|52,9|52,8|52,8]52,6|52,8|52,9|52,7|52,7|52,9|52,9|52,8| 52,6 | 52,8 | 52,8 |52,9|52,8|52,8
B ropnosoe | 0,06|0,06|0,06|0,06|0,06|0,06|0,06|0,06]0,06| 0,06 | 0,06]0,02|0,02|0,02|0,03]|0,01| 0,02 |0,01|0,01]0,01/0,01]0,01
B paguanen. | 0,06 | 0,06 0,06]0,03|0,06| 0,06 0,05]0,04]0,02|0,07|0,06]0,04|0,03|0,02|0,05[0,08| 0,05 |0,04|0,04|0,04|0,04|0,06

[Ipomomxenue Tad. 1

N Bep1Gopku | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 11 | 11 | 11 | 11 | 11 | 11 | 11 | 11 | 11 | 11 | 11 | 11
Napaeraqu | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86 | &7
D 3aroroBku | 53 |52,5|52,8|52,9|52,7|53,1|52,8|52,7|52,9|52,9152,9|52,8|52,9| 53 |52,9|52,9|52,8]52,9{52,9| 53 |52,9
B Topuesoe 10,01/0,01/0,01]0,01|{0,01/0,01{0,01]0,01{0,01]0,32}0,05| 0,1 {0,08]0,01/0,01{0,08]0,01/0,08]0,01{0,15]0,01
B panmanss. |0,05] 0,06 0,04 | 0,04 |0,02{0,07|0,09|0,04|0,03|0,13]0,04|0,04|0,04|0,02{0,03|0,05|0,05|0,02|0,04|0,04|0,04

[Iponomxenue Tad. 1

NBptGopxku | 7| 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
Noperama | | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143 | 144
D saroroBku| - | 52,5| 53 |52,5|52,8|52,6|52,8|52,8|52,9|52,8]|52,9]|52,6|52,8]|22,8]|529|522|52,9
B Topuesoe | —- 10,03 0,01 |0,02|0,02|0,02|0,02|0,03|0,05]|0,02|0,02]|0,01]0,02|0,02|0,01|0,02|0,05
Bpamgpan. 1| —-10,06] 0,04 | 0,08 | 0,02 | 0,03 | 0,04 | 0,04 | 0,06 0,04|0,01]|0,04|0,03|0,03|0,03| 0,1 [0O,1
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[Tocne mepBOro YMCTOBOTO TOYEHHUS AETAIM PACIPENCIMINCH CIeIyIOMMUM 00pa3oM: C
yepHOTOH - 10 mTyK (6,9%), ¢ BeTUUNHON paguanbHOrO OMEHUs, MPEBBIIIAIONICH TOITyCTH-
Moe 3Hauenue — 80 mryk (55,6%), rogusix — 54 mryku (37,5%).

3aBHCUMOCTh KOJMYECTBA OTOPAKOBAHHBIX JETAJICH OT KOJIMYECTBA MOCIEAYIOIIUX
00pabOTOK TOUECHHEM MPEACTABJICHA HA PUCYHKE 4:

il
al
40
a0
210 # 236

10 3
i #2315 *'3‘1 a7

2 3 4 5 6 7 a8

KOonW4ecTeD T4 HWI

# 55,6

MpoueHT Bpaka

= u]

Puc. 4. 3aBucumMocTh 4mciaa OTOPaKOBAHHBIX JIETAJCH OT KOJMYECTBA MOCIETYIOIINX
00paboOTOK TOYCHHEM.

Jnst Toro, 4TOOBl HA OCHOBAHWH OTPAaHMYEHHOTO 00BEMA IKCIIEPUMEHTAIBHBIX JaHHBIX,
COJIepIKaIIMX MOTPEIIHOCTH, MOIYYUTh TOCTOBEPHBIE 3aBUCHMOCTH, HEOOXOIUMO MPOU3BECTH
CTaTHCTUYECKYI0 00pabOTKy 3THX JaHHbIX. [Ipeamnosnoxkum, 4To mpudOp MMEET TOJBKO CIy-
yaiiHble (HE CUCTEMAaTHYECKHE) MOrpemHocTu. 3mepum Takum npubopoM Kakyro-Imbo Be-
muuuHy. IloslydeHHOe B pe3ynbTaTe TaKOro 3KCHEPUMEHTa MHOXECTBO HA3bIBAETCA TI'eHe-
pajbHON COBOKYMHOCTHIO [ 1]. O1ieHUB cpe/iHee 3HaYeHUe U CPeHEe KBAAPaTHUECKOE OTKIIO-
HEHHME IeHEepaJIbHOW COBOKYIHOCTH, MOKHO, UCIOJBb3YSl BMECTO ITHX YHCIOBBIX XapaKTepU-

CTMK UX TOYE€YHbIE OUEHKH X U S, 110 NIPABUILy «TPEX CUIM» IPOBEPUTH, HE SABIIAIOTCS JIU
HEKOTOPbIC COMHUTEIILHBIE 3HAYECHUS X; OIIMOOYHBIMH. Ecin oKaxerces, YTO OHM OTIIMYAtOT-

cs oT cpefHero apudmeruueckoro X Oosblie, 4yeM Ha 3§, , TO HX CleLyeT OTOPOCHTb, TaK
KaK ¢ JOBEPUTEIbHOU BepOSITHOCTH 0,9973 5TH 3HaYEHUS SABJISIOTCS IPYOBIMU OIIMOKamMu [2].
[Tocne 3TOro pacCYUTHIBAIOTCA OKOHYATEIbHBIE 3HaYeHusd X u 35, .

Tabmuua 2— CTaTuCTHYECKUE XapaKTEPUCTUKU U3y4YaeMbIX BEJIMYHMH, MM

Mapa- | | Chetiee | Crammpmoe or- | | OO0 R | mason swaneni
METpbI croe KIOHEHIE, Sy na, 38, (X -35,:X+35,)
s neraneit 6e3 uepHoTsl (134 mit.)
D sar. 52,86 0,1371 0,3951 52,47...53,26
B topi. 0,0372 0,03 0,09 0..40,13
B pan. 0,054 0,0286 0,0859 0...40,140

Jlis neraneit 6e3 4epHOTHI MOCIIE UCKIIIOUEHUS 3HaYEHUM, BBIXOIAIINX 3a [IPEIebl
JOBEPHUTEIBHOTO JHATIa30Ha (X =35, X +35, )

D 3ar. 52,87 0,1412 0,4237 52,45...53,29
B topu. 0,0203 0,0192 0,0577 0...+0,078
B pan. 0,051 0,0221 0,0644 0...+0,117
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Cpenu BO3MOXHBIX NMPUYUH BBIXOJIAa PaIMAIbLHOTO OMeHHsT 00pabOTaHHBIX JeTanel 3a
npesensl JOMycKka MOTYT OBITh CIEAyIOIIMe: NMpeaBapuTenbHas o0padoTka neTanei mpous-
BOAWJIACH PA3IMYHBIMHM TOCTABIIMKAMH; pagualbHOEe OWEHHWE 3aroTOBOK; HEOJMHAKOBas
TBEPAOCTh TIOBEPXHOCTEH JAeTaneil mociie TepMooOpabOTKH; OTKJIOHEHHS OT KPYIJIOCTH Ha-
PYKHOU MOBEPXHOCTH; OTKIOHEHHE (POPMBI OTBEPCTHS 3arOTOBKH (IIPEINOJIOKHUTEIBHO - KO-
HYCHOCTBH C MEHBIIUM JUaMeTpoM y 0a30BOro Topua); npu o0paboTke HEKOTOPBIX JeTajel B
nepeaHeil 0abke cTaHKa BO3HUKAIM MOCTOPOHHME 3BYKHU - pajidaibHOEC OMEHHE TaKUX JeTa-
Jel Bcer/ia BBIXOWIO 3a MPEebl oI oMy cKa (MOYKHO MIPEIONIOKUTh, YTO B 30HY 3allel-
JeHust 3y0UaThIX KOJIEC Mmomnajaiy adpa3uBHbIC YaCTUIIBI, HAXOAAIIUECS B Macle);

Cnucoxk sutepatypsi: 1. CripaBoYHHK [0 TEOPUHU BEPOSTHOCTEH M MaTeMaTHYECKOM cTa-
tuctuke / Kopomoxk B.C., Iloprenko H.U., Cxopoxon A.B., Typobun A.®. — M.: Hayka.
['maBHas pemakuusi pU3MKO-MaTeMaTu4eckoi mureparypsl, 1985. — 640 c. 2. umkun N.O.
Teopernueckass MeTposiorus: YueOHuK g By30B. — M.: I31-Bo crangaptos, 1991. — 492 c.,
WL

PA3ZPABOTKA U HCCIIEJOBAHHUE MOAYJ/JIbHBIX TEXHOJIOT A
MN3TOTOBJIEHUA JETAJTEU T'NJIPOAIIIIAPATYPBI HA BA3E
ABTOMATHYE CKHUX POTOPHBIX JINHAN

KypanocoB A.B., 3autyp Caxou (kag. TM, [oul TV, 2./]oneyk, Yxpauna )

PasBurHe 1 cOBEpPIIEHCTBOBAHKE NPOMBIIUIEHHOTO MOTEHIMANIA YKPauHbl B IIEPBYIO
oYepe/ib CBA3aHO C Pa3padOTKONW HaydHO OOOCHOBAHHBIX METOJOB MPOECKTHUPOBAHHUS HOBEH-
[IMX TEXHOJOTHH MAlIMHOCTPOEeHMs. YTO moapazyMeBaeT co0oi mepexo 1 Ha MPUHIUIIHAIHHO
HOBBIE TEXHOJOTHYECKHE MPOIECCHl, TEXHUKY HOBOTO TOKOJICHHS, KOTOPBIE CIIOCOOCTBYIOT
TOBBIIICHHIO MTPOU3BOUTEIBHOCTH TPY/1a B dPPEKTUBHOCTH MPOU3BOICTBA.

Baxneimumu 3agayaMy B MAalIMHOCTPOEHUH SIBJISIFOTCS MOBBIIIEHUE KayeCTBEHHbIX
XapaKTEepPUCTUK MAIIMH U 000pyJOoBaHMsA. 3HAUUTEIBHOE pacUIMpeHHe MacluTaba TexHHYe-
CKOTO TIEPEBOOPYKEHUS ACHCTBYIOMINX MPEANPHUIATHH, IEPEOCHANICHHE UX HOBO BBICOKOA(]-
(EeKTUBHON TEXHUKOMN, BHEIPEHUE NPOTPECCUBHOMN TEXHOJOTUM. Y CIIEX PEIIEHHs 3TUX 3a/1ay
BO MHOTOM 3aBHCHUT OT YCJIOBUSI MEXaHOCOOPOYHOTO MPOW3BOJCTBA, OTPEACISIONIErO B OC-
HOBHOM TPYJOEMKOCTb U Ka4€CTBO BBIIyCKAEMON MAaIIMHOCTPOUTEIBHON MPOAYKIMU. AHa-
JIU3 COCTOSIHMS MEXaHOCOOPOYHOIO MPOMU3BOJCTBA MOKA3bIBAET, UTO €r0 Pa3BUTHE MJET 1O
HKCTEHCUBHOMY ITyTH, B PE3yJbTaT€ 4YEro HApOJHOE XO34MCTBO CTpaHbl HECeT OOJbLINE
yObITKH. BooO111€ 1711 COBpEMEHHOT0 MAaIIMHOCTPOECHHS XapaKTEpHbl OTPOMHBIE U3JEPIKKH,
CBSI3aHHBIE C HENPOAYKTHUBHBIMU PAaCXOJaMH Ha CO3/IAHHE U COJEPIKAHUE TEXHOJOTHYECKUX
CpenCTB (TEXHOJIOTUYECKOTO 000pY10BaHUsI, IPUCTIOCOOIEHN M, MHCTPYMEHTAIIbHBIX HaJIa/10K,
KOHTPOJIbHO-M3MEPUTEIBHBIX CPEACTB ). HEMpoayKTUBHOCTH pacXxomoB OOBSICHIETCS B Tep-
BYIO OY€pEAb NOJHOM WIM YACTUYHOK HEUCIOJb30BAHHOCTBIO B TEYEHHUE KaJEHAAPHOIO Ioj1a
3HAYNUTEIBHON YaCTU MMEIOIIMXCS Ha MPEANPHUATHN TEXHOJIOTMUECKUX CPEICTB, a TAKXKE He-
BOCTPEOOBAaHHOCTBIO OOJIbILIEH YAaCTH TEXHOJOTUYECKUX U TEXHUYECKHUX BO3MOXKHOCTEH TeX-
HOJIOTMYECKHUX CPEJCTB, yYaCTBYIOIIMX B IIPOU3BOJICTBEHHOM IPOIIECCE.

B Hacrosmee Bpems B MalIMHOCTPOEHUM JEUCTBYIOT TPHU NPUHLIMIIMAIBHO Pa3ivd-
HBIX METO/1a HOCTPOEHUS TEXHOJOTHYECKHX IIPOLIECCOB: €AUHUYHBIN, TUITIOBOW, TPYIIIIOBOM.
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Pa3zpaboTaHHbIi NPUHIMIINAAIBHO HOBBIA METOJ NMPOEKTUPOBAHUS TEXHOJOTHYECKUX
nporeccos [1], [2], [3], [4], [S] ocHOBaHHBII HA MOy IBHOM MPUHLIUIIE TOCTPOCHUS TEXHOJIO-
TUUYECKOro Ipoliecca ( MOJYJbHBIM TEXHOJOTMYecKui npouecc ). I[lpuMeHeHne Mo 1yabHOTO
NPUHIMIA B TOCTPOEGHHH MEXaHOCOOPOYHOTO MPOM3BOJICTBA MO3BOJISIET CO3AaTh OAHK THIIO-
BBIX TEXHOJIOTUYECKUMX W OPTaHM3alMOHHBIX pemeHuid. BooOie, MoayibHas TEXHOJIOTHS
YHHMBEPCAJIBHOE CPEACTBO JJISI CO3/IaHUsI THOKOTO, MOOMIBHOTO, BBICOKO3()(EKTUBHOTO MpO-
W3BOJICTBA M3/ JTF000M HOMEHKIIATYPBI, AJIs IIOOOTO TUIA MPOU3BOICTBA, OHA OOBEIHUHS-
€T MPEUMYILIECTBA €AUHUYHOT0, TUIIOBOTO, IPYIIIOBOTO INPOLIECCOB, TO €CTh YUUTHIBAET CIIE-
UKy U3rOTOBIIEMOH JI€TalM, COXPAHIET TUIH3AIMIO HA YPOBHE YaCTeH TEXHOJIOTHYECKO-
ro npouecca. Ha npennpuatuax KpynHOCEPUMHOTO U MacCOBOTO NMPOU3BOJACTBA MEPEX0] Ha
MOJAYJIbHYIO TEXHOJIOTHIO IO3BOJISIET B HECKOJBKO pa3 COKPaTUTh CPOKH TEXHOJOTHYECKOU
MOJTOTOBKH TMPOM3BOJICTBA 32 CUET CO3/1aHuUsi COOpHO-Pa300opHOro 000PyAOBaHHS U TEXHOJIO-
TMYECKON OCHACTKH U3 OTPaHMYEHHOI'0 Ha0Opa TUIIOBBIX 3JIEMEHTOB. BHEeApEHNE MOAYIBHBIX
TEXHOJIOTUI B pOTOpPHBIE aBTOMAaTHUYECKHUE JIMHUM J1a€T BO3MOYKHOCTb B KOPOTKHE CPOKH H3-
MEHSTh HOMEHKJIATYPY BBIITYCKAEMbIX U3ZEIUIL.

B mpowusBeneHHON HCCIENOBATENbCKONW paboOTe clenaHa TOTMBITKA BHEIPEHHS MO-
JyJIbHOW TEXHOJIOTUU M3TOTOBIICHHS JIeTaleid, paspadoTanHoit mpodeccopom bazposim b.M,
Ha 0a3e aBTOMAaTU4YeCKON poTOpHOU JuHUM. [IpuHIMNManbHAs cXxema OpraHu3aluu MOJYJIb-
HOTO IIPOM3BO/ICTBA NpeicTaByieHa Ha (puc. 1).

PBIBHOTO JEHCT-

ABTOMaTHYECKAs
BUS

I'pynna peranei
[ToBepxHOCTH
Wurerpanbhbie
MOTyJIbHBIE TI0-
BEPXHOCTH
TexHonoruyec-
K#e OJI0KH

Mo aynu 060py-
JIOBAHUS
MOJTyJIbHAs TEX-
HOJIOTHYECKas
cHrcTeMa Herpe-

Puc. 1. Cxema opranuzaniu MOyJIbHOTO MMPOU3BOJICTBA.

W3 (puc. 1) BuaHO, 4TO B rpymnme AeTajneil U3Ha4yaJIbHO BBIIEISIOTCS HAa MOIYJIbHBIE
MOBEPXHOCTH, U3 KOTOPHIX TPYNIHUPYIOTCS UHTETPATbHBIE MOYJIbHBIE TTOBEPXHOCTH TMOJ KO-
TOpBIC U3 OaHKa JaHHBIX MOJIOUPAIOTCS COOTBETCTBYIOIIME HAauOOJIee ONTUMAIbHBIE TEXHOJIO-
TUYecKue OJIOKH M MOJIyJu obopynoBanus. B cBowo odepenb MOIys M 00OpYy/IOBaHUS CHUHTE-
3UPYIOTCS B aBTOMATHYECKYIO0 MOJYJbHYIO TEXHOJIOTHYECKYIO CHCTEMY HEMPEPBIBHOTO JIEH-
CTBUS.

N3roToBnenune neraneil ruapoanmapaTypsl ¢ UCHOJB30BaHUEM MOYJIBHBIX TEXHOJIO-
Uil Ha 0a3e aBTOMATHYECKUX POTOPHBIX JIMHUHM, OCHOBHBIC TIPHHITUITBI MPOEKTUPOBAHUS KO-
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TophIX npusenensl [6], [7], [8], [9], [10] , uMeeT orpoMHbIe IEPCHEKTUBBI: TEXHOJIOTHSI U3TO-
TOBJICHHS MMEET MAaKCUMAaJIbHYIO NMPOU3BOIUTEIHHOCTb, OITOMY MHHUMAJBHYIO ce0ecTOM-
MOCTb, a TaK)Ke 00J1aJal0T BBICOKOH CTENEHBIO NMEPECTPONKH Ha BBIITYCK MHOTOHOMEHKJIATYP-
HBIX U3JEIUi.

Lens mpou3BeACHHBIX HCCIIEAOBAHUMN, COCTOSAIA B pa3paboTKe BHICOKOA(P(HEKTHBHBIX
TEXHOJIOTUYECKUX TPOLIECCOB M3TOTOBJICHHS JeTallel TUapoanmapaTypbl 00ecreurnBaOIINX
MOBBILLIEHUE TEXHUKO - IKOHOMUYECKUX NOKa3aTeJIed M3rOTOBJIEHUS JeTalleH, IyTeM IpUMe-
HEHUS MOJAYJIBHBIX TEXHOJIOTHH, HETPaIUIMOHHBIX MOJYJe 00OpyIOBaHHMS M CTAaHOYHBIX
pUCIIOCOOJIEHNH. BbliI0 M3yUueHO COBPEMEHHOE COCTOSIHUE BOIIPOCA UCCIIEA0BAHUS B 00JIaCTH
MOJIYJIbHBIX TEXHOJIOTHUH U TEXHOJIOTHYECKUX CHCTEM HETIPEPHIBHOTO JACUCTBHS; pa3paboTaHbI
palMOHAIbHBIE MOYJIbHBIE TEXHOJIOIMH U3IOTOBJIEHUS JIeTalel THIpOoannaparypsl, a TakxKe
BBITIOJIHEHA KJIacCU(UKALUS MOJYJICH MOBEPXHOCTEH U TPYNIHUPOBAHUE MX B MHTETPAJIbHbIC
MOJIyJIbHBIE MTOBEPXHOCTH; MIOMHMO 3TOTO pa3paboTaii MOAYJBbHYIO CTPYKTYPY TEXHOJIOTH-
YEeCKHX CHUCTEM Ha 0a3e aBTOMATUYECKUX POTOPHBIX JIMHUHM W BBHITIOJHIIN aHAIN3 TEXHHUKO -
HPKOHOMMUYECKHX MOKa3aTesel NpUMEHEHNS MOAYJIbHBIX TEXHOJIOTHI.

B mporuecce BBINMOJIHEHUS] TEXHOJIOTUYECKON YacTH MCCIEAOBaHUMA pa3paboTaHa Mo-
JyJbHAsE TEXHOJIOTHUSI M3TOTOBIICHUs JeTanel ruapoarnmapatypsl: “Kopmyc” KI'YV3.015.11PY-
02; “Brynka” KI'Y3.024.I1PY; “Traiika” KI'Y3.021.IT1PY - Ha 6a3e aBTOMaTUYECKOU pOTOP-
HOU JIMHUU.

[Ipy 5TOM HCHONB30BATKMCH MPOTPECCUBHBIE METOIBI MEXaHWYECKOH 00paboTKH,
NPUHIUTIEI KOHIIEHTPAIUH TEXHOJOTHYECKUX TIEPEXOI0B.

brbuta HarnsAHO MPOJEMOHCTPUPOBAHA BO3ZMOYKHOCTh B KpaTdaillliie CPOKHU U3MEHSITh
HOMEHKJIATYpy BBIIYCKaeMbIX JeTaneil u3 HaOpaHHbIX B rpymmy. CrocoOHOCTh OBICTPO H3-
MEHSTh HOMEHKJIATYpy BBIITyCKAaeMbIX JETajeld TOBOPUT O TMOKOCTH, KOTOPYIO TpuoOpena
aBTOMAaTHYECKass POTOpHasl JMHUS TPU HEU3MEHHO BBICOKOM KayeCTBE W3IOTaBIMBAEMOM
NPOIYKLMH, BBICOKOW IPOU3BOIUTEILHOCTA U3rOTaBIMBAEMON MPOIYKIIMH, BBICOKOW IPOU3-
BOJUTEJILHOCTU U 3arpy3Ke TEXHOJIOTMUECKUX POTOPOB 3a CUET BHEJPEHUS MOJYJBHBIX TEX-
HOJIOT M.

[Ipu BBINOIHEHUU KOHCTPYKTOPCKOM YacTH MCCIENOBAaHUM CIpOEKTUpOBaHa 0azoBas
aBTOMAaTHUYECKasl POTOPHAs JIMHUS; pAaCCUUTAHbI MapaMeTpbl TEXHOJIOTMYECKUX U TPAHCIIOPT-
HBIX POTOPOB, a TaKXE OIPEAEICHbI YIJIOBbIE U BPEMEHHbIE XapAKTEPUCTUKU TEXHOJIOTHYE-
CKHUX POTOPOB U pa3zpaboTaHa KOMIIOHOBOYHAsI CX€Ma aBTOMAaTHYECKOW POTOPHON JIMHUU ISt
usrotoBieHus naeramu “‘Brynkxa” KI'Y3.024.I1PY (puc. 2), B 3Ty aBTOMaTHYECKYIO JIMHUIO
BXOJAT JIMHEHHO PACIOJIOKEHHbIE TEXHOJIOTMYECKUE U TPAHCIIOPTHHIE POTOPHI, UMEIOILINE
pa3IMYHOE KOJUYECTBO TEXHOJOTMYECKUX no3uimii - ot 3 1o 10. IIpemioxenHas aBromaTu-
YecKast JIMHUSI IMEET MPOU3BOIUTEIBHOCTD 15 mr/mMuH. [IpuBeneH b BapUaHT KOMIIOHOBKH
JWMHUHA COCTOUT M3 COOPHO - pa30OpHBIX MOAYJIeH 00OpYIOBaHMS, CIIOCOOHBIX B KOPOTKHE
CPOKH OBITh TIEpEHaJIaKEHHBIMHI T10/1 BBIITYCK JIFO0O0M M3 TPEX pacCMaTpUBAEMBIX JICTAJICH.

B 0011eM, KOHCTpYKTOpCKas 4yacTh pabOThl 1aeT KOHKPETHOE TEXHUYECKOE PELICHNE
MOCTaBJICHHOM 3a/1a4l MCCIIEOBAHUs, HATJIAIHO IEMOHCTPUPYET BHEAPEHUE HETPaJAULIMOH-
HBIX MOJTyJIell 000pyA0BaHUS U CTAHOYHBIX MPHUCIIOCOOIEHUM.

B mpouecce BbimonHeHUs pacueTa SKOHOMHUYECKON 3()(PEKTHMBHOCTH OT BHEIPEHUS
MOJAYJIBHBIX TE€XHOJIOTMI M3TOTOBJIEHUS AE€Tajel rupoanmnaparypsl Ha 0a3e aBTOMaTHYEeCKOM
POTOPHOM JIMHUK YCTAHOBJIEHO, YTO C€0ECTOMMOCTh 0a30BOTO BapHaHTa M3rOTOBJICHUS JeTa-
mn “Brynka” KI'Y3.024.11PY na cranke 1E140 coctaBnser 0.12 rpH., a cebecTOMMOCTD pa3-
paboTaHHOTO BapuaHTa u3rotosieHus aetanu “Brynka” KI'Y3.024.I1PY Ha aBTOMaTH4YeCKOU
POTOPHOM JIMHUU 32 CYET BHEAPEHUS MOYJIbHBIX TexHosorul - 0.06 rpH. [loaToMy oxupnae-
MBI SKOHOMHYECKHHA 3P (PeKT OT BHEAPEHHUS MOIYJIBHBIX TEXHOJIOTHH Il M3TOTOBJICHUS Jie-
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tamu “Brynka” KI'Y3.024.ITPY Ha 6aze aBTOMaTH4E€CKOW POTOPHOU JIMHHUU TOCIE BBITYCKa
naptuu neraneit oobemom 100 000 mr Oyzaer coctaBisate 6000 rpH. Kpome Toro aBromaru-
Yyeckas pOTOpHasi JMHUS 00J1alaeT MPOU3BOIUTEIBHOCTRIO 15 IIT/MUH, UTO B HECKOJIBKO pa3
NPEBBIIIACT NPOU3BOAUTEIFHOCT TPAIAUIIMOHHBIX ()OPM OpraHU3AIMH POU3BO/ICTBA.

[IpuBeneHHOE SKOHOMHUYECKOE OOOCHOBAHME [ACT BO3MOXKHOCTb YTBEPXKAATH YTO
NPOU3BEICHHBIC UCCIEIOBAHUS U pa3paboTaHHAss MOJYJbHAS TEXHOJIOTHS M3TOTOBIICHUS JIe-
Tayiell ruApoannaparypsl Ha 6a3e aBTOMaTUYeCKOW POTOPHOI JIMHUM SKOHOMUYECKH Haubo-
Jiee BBIFOJHAS M [O3TOMY NPUIOJHAs JUld BHEIPEHMs] Ha MalIMHOCTPOUTENbHBIX 3aBOJAAX,
CHEeUUAIM3UPYIOIUXCA HE TOJBKO B BBIMYCKE THAPOANIapaTyphl, HO U 0OLIEMaIIMHOCTPOU-
TEJIbHOW MPOIYKLMH.

Puc. 2. KomnoHoBouHas cxema aBTOMaTHYECKONH POTOPHOM JIMHUU JIJIsi U3TOTOBJICHUS
neramu “Brynka” KI'Y3.024.11PY.

B 3akmouenne H€O6XOI[I/IMO OTMETUTD, YTO IO PE3yJibTaTaM IPOU3IBCACHHBIX HCCIIC-
IIOBaHI/Iﬁ BHUJHO, 4TO MGX3H006pa6aTI)IBaIOHIe€ MMPOU3BOACTBO MAIIMHOCTPOMUTCIIbHBIX IPEA-
HpI/IHTI/If/'I, INOCTPOCHHOC Ha MNpUHIOUIIAX MOI[y.HI:HOfI TEXHOJIOTHHU CTAaHOBHUTCA MOGI/IJII)HI)IM,
FI/I6KI/IM, KOHKypeHTOCHOCO6HI>IM n CJICA0BAaTCIbHO MMCKOIIKMM BO3MOXHOCTH B Kp&T‘-IB.ﬁHIPIC
CPOKH C MUHUMAJIbHBIMU HU3ACPIKKAMHA NICPEXOANUTH HA BBIITY CK HOBBIX PI3I{€JIPII>1.
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