Jlekuisi 16. AnaJiz po6OTH NpUTHPAHHA

1. InTeHCcHBHICTH 00POOKH

Bupanenns npumycky aOpa3WBHUM pyHHYBaHHSM, IOJNIpYBaHHS CKJIa, a TakKOX 3HOC
IHCTpYMEHTa B MPOLEC] BUTBHOTO MPUTHPAHHS CKJIa BIOYBA€ThCS IIPU BUTPATI MeXaHI4HOT poOOTH,
3HAYHA YaCTHHA SKOI MepexoauTh y Temo. O0’eM NMpHITyCKy ( CKJa, BIWIYYEHOTO IMPUTHPAHHSIM

MPSIMO MPOTIOPIIHHUH KUIBKOCTI BUTPAUEHOT0 HA HHOTO POOOTH, OTIXKE:

q=keA, (16.1)

ne A - poboTa BUTpadeHa Ha BUIAJICHHS IPHITYCKY; K - TexXHOJIOTIYHUN KoedilieHT, 110
BUPKAETHCS MUTOMUM 00’ €MOM TPUIYCKY 3HSTOTO 3 3arOTOBKU IPH BUTPATI OJMHHMIN POOOTH 3

ypaxyBaHHsAM JIil TEXHOJIOTIUHKMX MapaMeTpiB. Mexaniuna po6oTa A BU3HAYAECTLCH SIK:

A=FeVeneT, (16.2)

ne F - cepenne 3HaveHHs 3a UK T B3aeMojii BEpXHBOI JIaHKH (IHCTPYMEHTA) 3 HIDKHIM
(6moxoM O0OpOOKHM 3aroTiBOK), TOOTO cepedHe podode 3ycuiuiss; V- cepenHe 3a MUK T 3HaueHHs
BEKTOpa BIJIHOCHOI IIBHAKOCTI PyXy BEpXHBOI JIAHKH IO HIDKHBOMY, TOOTO cepemHs pobodya
MIBUAKICTE; N - YACJIO NUKITIB 00poOku. 3ycuiuis F 1 mBuAKICTs V Ha3BaHi poOOYMMU, TOMY IIO 1X
3HAYEHHSM TPSMO MPOTopIIiifHa poOoTa, BUTpayeHa Ha BHAAIeHHs 00’ emy npuirycky. Cuna F — 1ie
cepeHE 3HAYCHHSI BEKTOpa CHJIM, MPUKIAJACHOI O KYyJIhOBOTO IMapHipa MOBIIS BEPXHBOI JTAHKU,
CIPSIMOBAHOTO TaHTEHINIAIBHO 70 OOpOOIOBAaHOI IMOBEPXHI 1 MPSMO TPOTHUIIC)KHA BEKTOPY
BITHOCHOT IIBUIKOCTI.

ExcrieppMeHTaIbHO BCTAHOBJICHO, IO MPH IITi()yBaHHI:

F=(P+Q)/4, (16.3)

ne k;=3,8. Takoxk ekcriepuMeHTaIbHO BCTAHOBJICHO, 1110 TPU MOJIiPYBaHHI:

F=2(P+Q)/3, (16.4)

e kn=3,8-10'5, P - cuna matuckanus moBians Beperara; Q - cuia Baru BEpXHbBOI JJaHKH.



SIxmo BepXHsI JJaHKa 00epTa€EThCS BUIBHO (y OUTBIIOCTI BUIAIKIB OOPOOKH), TO MPUOIH3HO
MPHUUMAIOTh, 10 poOoYa MBUAKICTH V y BCiX 30HaX I JIOPIBHIOE CEPEHBOT BIJTHOCHOT INBUIKOCTI

PYXY LIEHTpa BEpPXHbOI JIaHKH, TOOTO:

V=(Lemen)/60, (16.5)

ne L - po3max XWTaHHS BEpXHBOI JIaHKU. Tak, y MmepimiM HaOJIMKeHHI 3a 3HAYCHHSIMH MapaMeTpiB
pexuMy 0OpoOKH BU3HAYAIOTH poOOTY A, IpU3HAYeHy IS BUAAJIEHHS [Iapy MPUIYCKY 00'eMOM (.
[HTeHCHUBHICTH OOpOOKH BUMIPIOIOTH 00'€EMOM TIPHUIIYCKY (, BHJIyY€HOTO B OJMHHIIO dacy.
[HTEHCHBHICTh PEXUMIB OOpPOOKH BHUOMPAIOTH Yy 3aJIEXKHOCTI BiJ] TEOMETPHYHUX MapaMeTpiB i

3aJJaHOi TOYHOCTI 0OPOOKH.

2. TexHoJioriuHi napaMeTpH i pakTopn

TexHOJIOTIYHUMH TTapaMeTpaMu MpOoIeCy MeXaHiuyHOi OOpOOKHM Ha3WBAIOTh, HAIPHKIIA,
SKICTh MaTepialiB I1HCTPYMEHTIB 1 CKJa, 3€pPHHUCTICTh aOpa3WBHOIO IOPOINKY, BHUTpara i
KHUCJIOTHICTh CYCHEH3il, Temmeparypa B HpuMilieHHi 1exy # iH. Lli mapamerpu BIUIMBaIOTH Ha
IHTEHCHBHICTL OOpOOKH, IO BPAXOBYETHCS 3HAUCHHSAMH TEXHOJIOTIYHOro KoedimieHta. Kpim
TEXHOJIOTIYHUX TapaMeTpiB, 3HAUCHHs SKUX MOCTIHHI B daci 1 Bigomi 3a3janerigp, € e i
TEXHOJIOTT4HI ()aKTOPH, IO BILTUBAIOTH Ha MPOIeC 0OPOOKH.

TexHonorivHuME (paKTOpaM¥ HA3UBAIOTH PE3yJIbTaT OJHOYACHOI Jii 0araTh0X HEe3alIe)KHUX
rmapaMeTpiB pekuMy OOpOOKH, OCHOBHHMIX 1 JIOTIOMIDKHUX BJIACTUBOCTEW MarepialliB ado JaHUX
HABKOJHMIIHLOTO CEpPEIOBHINA. [X 3BUUARHO He MOYKHA PO3PaXyBaTH 3a3JalleTilb i BAPA3UTH B ABHiil
(YHKITIOHATEHIN 3aJIe)KHOCTI BiJT OJTHOTO 3 HUX. SIKICHO pe3yibTar IXHBOI JIii BUSBIISIOTHCS TiUTBKH
miclisl MoYaTKy BUKOHAHHS omeparii, nepexoxy. [IoBHUM MpHKIagoM TEXHOJIOTIYHOTO (akropa €
po3moin abpa3uBHOI cycrieH3ii. Bin Bupaxae pe3yibTaT CHOJYYSHHS OJHOYACHOI Jii JeKiIbKOX
HE3aJIS)KHUX TapaMeTpiB: TeoMeTpil i KyTOBHX IIBHIKOCTEH BEPXHBOI i HIKHBOI JTAHOK; BHTPATH,
KOHIIEHTpAIIil, BIACTHBOCTEH, MICIIS 1 CITOCOOY 10J1avi aOpa3uBHOT CYCIICH3II.

BrnuB TexHONMOTIYHUX (DAaKTOPIB MOPYIIyE CTANICTh 1 3aKOHOMIPHICTH il He3aJeKHUX
mapaMeTpiB MPOIECY i MOBTOPIOBAHICTH Pe3yNIbTaTiB 0OpOOKM. IX i BUKIMKAae HeOOXiTHICTH
peryioBaHHS 0OpOOKM MO crmocoOy MPOOHMX MPOXOMIB, IMiJBUINEHHS JOMOMIXHOIO 4acy, IO
3HUXKYE TPOAYKTUBHICTh. CHila HaTHCKaHHS TOBiaKa P 1 cuia Barm BepxHboi Janku Q (main. 16.1)

PO3MOIUISIFOTECS IO 30HAX CIIOIyUYeHUX MOBEPXOHb. L{i cuim nit0Th Ha mapu MeTaty iHCTpyMeHTa i



CKJIa 3aroTOBKM CKJIAIHOI TE€OMETPHYHOI (OpMH, IIapu KIE4Yoi i MOJipyBalbHOI CMOJH,
aOpa3uBHOI CycreH3ii, 1 poO0Unii THCK CTa€ TEXHOJIOTIYHUM (PaKTOPOM.

Tuck 1o 30HaxX NOBEPXOHB, IO IPUTHPAIOTHCS PO3MOAUISETHCS TIPH MEPEMIIIEHHI BEPXHBOI
JaHKM 2 1Mo HIWKHIN naHmi 1 1 pylHyBanHi iX matepianiB. IlpyxHi, miaacTuyHi, TemaoBi ¥ iHIIi
nedopMariii MUX IMapiB B3aEMO3AJICXKHI, ajle HE MaloTh OyJIb—sSIKOI BH3HAYCHOI THMYACOBOL
3aJIe)KHOCTI. AHaNi3 po3MoAlTy poOOTH B yaci poOJIsATE NMpH po3poOIli NpUHOMIB KepyBaHHS

MPOTIECOM 0OPOOKH.

3. Ilpuiiomu ynpaBJ/iiHHA NpoIeciB 00poOKH

[Tepepo3mo i iHTEeHCHBHOCTI 0OpOOKH 110 30HaX 00pOOITFOBAaHOT ITOBEPXHI 3IHCHIOETHCS 3a
JIOTIOMOTOI0 MEXaHI3MIB 1 €JIEMEHTIB YINpaBIliHHS, Nepea0aueHUuX y KOHCTPYKIISIX BepCTarTiB i
IHCTpYMEHTIB. 3aco0aMM YIpaBIIHHS MPOIECOM YTBOPEHHS TIIOBEPXHI JeTalli i BHUKOHAHHS
nporpaMu OOpOOKM 3MIHIOIOTH IapaMeTpu TeOMeTpii MOBEpXHi I1HCTpyMEHTa, po3Max pyxy
BEpXHBOI JIAHKW, YacTOTH oOOepTaHHA. B OJMHMYHOMY BHPOOHHUIITBI TOJIOBHHM, HAWOLIBII
e(peKTUBHIUM TNPUHOMOM YIPaBIIHHS CIYy>)KUTh 3MiHA TeoMeTpil CyIiIbHOI 0OpoOHOI HMOBEpXHi
IHCTpYMEHTA 3a JOIOMOTOI0 Pi3iB. Pi3W 3MIHIOIOTH PO3MOJii poOOYHX IUIOMIAJIOK IO KUTBIIEBHX
30HaX IHCTPYMEHTA, 1110 3T0JIOM BUKIIUKAE 3MIHY KPUBU3HU MPOQLIIO CIIOTYYEHUX TOBEPXOHb.

VY cepiitHOMY BHPOOHHIITBI TOJIOBHAM 3acO0OM YIIPaBIIiHHS MTPOIECOM YTBOPEHHS ONTHYHOL
MOBEPXHI 33/1aHO1 KPUBU3HU TAKOXK CIYy>)KUTh BUIIPABJIICHHS 1HCTpyMeHTa. [lepeHacTporoBaHHs 1 iz
HACTpOMKa 3aCTOCOBYETRLCS PijIIe Yepe3 HeJOCKOHATICTh KOHCTpYKITii BeperaTiB 11T i ckimamHOCTI
JUIst poOOYOro po3paxyHKiB eekTy Jii 3MiHM KiHeMaTuyHUX napameTpiB. [1{00 yHUKHYTH 3yHHHOK
BepcTaTa Ui BUIPABJICHHS 1HCTPYMEHTA, JOIUIBHIINE 3aCTOCOBYBATH IHCTPYMEHTH i3 CEKTOPHO-

KUTBIEBIO 1 KaOJyKOBOIO T€OMETPI€I0, SIKi po3paxoBaHi Ha 3aKOHOMIpHY 3MiHY KPUBU3HU.

4. OyHKUiA po3MoOALTY IHTEeHCHBHOCTI 00p0oOKH

PobGora Bepcrara 3arpadaeThcs Ha Te, MO0 3a HAMEHINy KiTbKICTh IMUKIIB T ¢ 3arOTOBKH
MOTIEPEXiTHO 3HSATH MIap MPHITYCKY TOBIMMHOIO Z i YTBOPUTH MOBEPXHIO 3MIHEHOTO CTaHy i
HeoOxigHoro paaiyca kpuBm3HU 1 unctotu. [l[o6 mBuaIme onxepkaTé HEOOXiAHY IMOBEPXHIO,
MOTPIOHO TPUBECTH 3aKOH pO3MOJTY pOOOTH TPUTHPAHHS 3aTpadyBaHOI B KPYTrOBHX 30HaX
3arOTOBKH T, Y BIAMOBITHOCTI 31 CXEMOKO PO3TAlllyBaHHS MpHITycKiB. PoOoTy mputupanHs A, y

30HaX I MPUUMAIOTH SIK CYMY OKPEMHUX KOMITOHEHTIB HACTYITHOTO PiBHSHHSL.



A=nF,V,°"t, (16.6)

Jie N - YUCJIO NMKIIIB B3aEMOJII IHCTpyMeHTa 31 ckiioM; F, - cepenHst cuia B3aeMOJil 30H CKJa 3
incTpymenTom 3a mukn T; V,°™ - cepennst pobova MBHAKICTE y 30HAX T 3a MUKI T; t; - cepennii
pobounmii yac, TOOTO cepeiHe 3HAYCHHS Yacy 0OpOOKH 30H T y3siTe 3a IUKI 1.

PiBHsHHS TIpodiTIO mMapy z MpUIYCKy i poOoTH A, 3aTpadyBaHe Ha HOro BHJIAJICHHS, €
BUXIZIHOIO 1 KIHEMaTHYHOIO IporpamMamu oOpoOku. Y pe3ysibTaTi BHUKOHAHHS KiHEMaTHYHOL
MporpaMy Ha 3arOTOBKH YTBOPHTHCS 3ajlaHa MOBEpXHS oOpoOimoBaHoi merani. Cuna F; y 30HI 1
3MIHIOETBCSL B Tpoleci 0OpoOKHM MUMOBIJIBHO, HE KEPOBAHO IEPETBOPIOIOYMCH, aje TakK, IO il
CepeHIM 3HAYCHHSM 3alHIacThesl Fr. MUMOBiUIbHE BHpPIBHIOBaHHS poOoYoro THUCKy P; i, oTxke,
cuiu Fy 103Bose KepyBaTH HpOIIECOM 3MiHM KPHUBU3HU OOpOOJIIOBaHOT MOBEPXHI, MPOrpaMmyroun

3HAUEHHS TUTBKU KIHEMAaTHYHUX KOMIIOHEHTIB V; 1 t;, TOOTO MOKHA IPUUHSTH PIBHIHHS

z(r)=A,/K=constV .. (16.7)

3anaroun JesiKuil pexuM oOpoOku 3HaueHHSIMHU A, 1 K 3a cxeMoro po3TalryBaHHs MPUIYCKY
z(r) MOXHa CKJIaCTH TpoTpamy po3MOJiaTy poOOTH BepcTara Mo 30HaX OOpoOJIOBaHOI MOBEPXHI
Vit.. PobGoTy A, 1O 30HaX r po3moAiisie 0OpoOHUN IHCTPYMEHT Y 3aJIeKHOCTI BiJl HACTPOIOBAHHS
Bepctara. Ilporpama 3HATTS NpUITyCcKy Zz(r), BUpakKeHa JOOYTKOM KiHEMAaTHYHHX ITOKa3HHKIB
V(r)-S(r), BUKOHY€ETBHCS 32 IOTIOMOTOIO IHCTPYMEHTY JESIKOT TeOMEeTpii 1 HaCTPOIOBaHHSI BEpcTaTa 1o
BH3HAYCHUX ITapamMeTpax MpU OOpaHoOMY pexumi oOpoOku. ['eoMeTpis iHCTpyMeHTa i HaCTpoHKa
BepcTaTa, OyAydu He3aleXKHUMHU MapaMeTpaMu Ipollecy KepyBaHHS 00poOKOI0, TPOEKTYIOTHCS TaK,
mo0 J00YTOK KiHEMAaTHYHHX KOMITOHCHTIB OYB IUIaBHOIO (DYHKITi€IO, Tpadik SIKOI MOTOJUTHCS 3

BUJIOM (YHKIIT IpUITYCKY Z(T).



Mai. 16.1 3ycumist mpu 00poOIIi TPUTHPAHHSIM: a-BUJ] 300KY; O-BHI y ILJIaHI.



