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B MeropnuHuX BKa3iBKax MpPUBEACHI OCHOBHI PO3JIUIM 1 TEMH KYpCY,
SIKUI YMTAETHCS JUIS CTyAEHTIB cnerianbHocTi 131 «[IpukiaaHa MexaHikay
(cmertianizariss «O0naHAHHS Ta TEXHOJIOTIT TMBAPHOTO BUPOOHUIITBAY).

Meroro nabopaTopHUX POOIT € BHUBUEHHS NMPHUHIHIIB (HOpMYyBaHHS
SKOCTI BUPOOIB MpH MexaHiuHil o0poOmi Ta cxiaganHi. Oxpemi podboTH
NPHUCBSYECHI ~ 3HAWOMCTBY 3  TEXHOJOTIYHUMH  MOXKJIHBOCTSAMH
MeTajopi3ajJbHUX BEpPCTaTiB Ta iHCTpyMeHTy. OcoOnuBy yBary 3BEpPHEHO
Ha OfIep)KaHHS HaBUKIB TPOEKTYBaHHS TEXHOJOIIYHUX oOMepamiii Ta
BHU3HAYEHHIO PSKUMIB OOPOOKH.

Koxna naboparopHa po0OTa CKJIaJa€ThCS 3 PO3JALIIB 1 MICTUTh
OCHOBHI TEOPETHYHI MOJIOKEHHS TI0 PO3TIIIHYTOMY B pOOOTi MUTaHHIO.

B po3ainax npuBeneHi BKa3iBKH 11 BUKOHAHHS POOOTH.

JloBiiKOBI JaHi, ki HEOOXIHI JUIS BUKOHAHHS POOOTH, MPUBEICHI B
JOAAaTKOBHUX MaTepianax.

JlaGopaTopHi pOOOTH BHKOHYIOTHCSI Ha JIMCTKAX CTaHJAapTHOTO
po3mipy. CTyneHTH HPUBOIATH B POOOTI OCHOBHI TOJOXKEHHS, €CKi3H,
3allOBHIOIOTh HEOOXigH1 TaOMHIi, MPUBOAATH pe3yabTaTH PO3PAXYHKIB i
BHCHOBKH T10 POOOTi.

TexHnika Oe3nexku Npu BUKOHAHHI JabopaTopHHX
pooiT
3araapHi BUMOrn

1. Poboty B mabopaTopii BUKOHYIOTh MiJ HATISIOM Ta 32 y4acTio
y400BOT0 MaiicTpa.

2. Jlo mouaTky poOOTHM CTYACHTH T[IOBUHHI O3HAHOMHUTHUCH 3
MpaBUJIaMH 110 TEXHilli O€3MeKH, Ta MPOUTH TEXHIYHUN IHCTPYKTaK.

3. 3aboponsieTbes 0e3 103BOMY BUKIAgada MOYMHATH POOOTY.

4. 3abopoHSETHCS BUKIIIOUATH Ta BKIIOYATH O00JIaJHAHHA, Ha SIKOMY
HE BUKOHYETHCS JlaHa podoTa.

5. Tlicns 3akiHYEHHS POOOTH HEOOXITHO BIAKIIOYUTH CTAHOK i
MPHUBECTH PoboYe MICIIe y MOPSIIOK.



CrneniaJibHi BUMOI'M IPM BUKOHAHHI podiT

1 [epen moyaTkoM poOOTH HEOOXIAHO MPUBECTH B MOPSIIOK POOOUNIA
OJISIT: 3aCTIOHYTH pyKaBa, HaJiTH TOJIOBHHN YOOp, MO0 3amo0irti 3axBaTy
OJISITY Ta BOJIOCCS YaCTHHAMU 00J1aTHaHHS, sIKi 00epTaroThesl.

2 J103BOJISIETHCS TIPAIOBATU TUTBKY MPUIATHUM IHCTPYMEHTOM.

3 Ilig yac poboru oOnamHAHHS HEOOXiJHO: BUKOHYBATH BHUMOTH,
sIKi 3a0€3Meuyr0Th Oe3neKy poOOTH Ha METaJIoPi3aibHUX BEPCTATAX, OIS TH
3aXMCHI OKYJISIpH, BKITIOYMTH BepPCTaT TUIBKH IMICHS MEPEeBIpKH HaTIMHOCTI
3aKPIIJICHHS 3pa3Ky, 1110 00POOJIIOETHCS 1 IHCTPYMEHTY.

4  3a00pOoHSETbCS BIIABOOUTH CTPYXKKY pyKamMH Ta BHUMIpPIOBATH
JeTati mijx 4ac oOpoOKH.

[Ticns 3akiHYeHHsT pOOOTH MOTPIOHO BHKIIIOYMTH BepcTaT abo iHIIe
JabopaTopHe 00JIaJHAHHSI Ta PUBECTH B MOPSAI0K pPOOOYE MicIie.

Tema 1
Texuiune 320e3nMeYeHHA BUKOHAHHSA
onepauii TeXHOJOTiYHOT 0 MPoLeCy

[Ipomec BUTOTOBNEHHS MamMHA a00 MEXaHI3My CKIAJaeThcd 13
KOMILUIEKCAa POOIT, sIKi HEOOXiJHI Ui BUKOHAHHS POOIT MO OTPUMaHHIO
3aroTOBOK, iX 0OpOOKH Ta CKJIaJIJaHHS 3 HUX TOTOBUX BHPOOIB.

PobGotu, B pesymprari gkux HamiBpaOpukar abo X CHPOBUHA
MEPETBOPIOETLCS B TOTOBI JieTaii abo BUPOOHM, HA3MBAIOTh BHUPOOHUYHM
MPOLIECOM.

TexHOMOriYHUHN MPOIIEC € YacTHHA BUPOOHUYOTO MPOIIECY, SIKa TICHO
MoB'sI3aHa 31 3MIHOK PoO3MipiB, (opMu abO BIACTUBOCTI 00pPOOIIOBAHOT
3arOTOBKH 1 SIKa BUKOHYETHCS B SKIMCH MTOCIIIOBHOCTI.

TexHOMoris BUTOTOBIICHHSI CKIIQIA€ThCS 3 Sy MPOILECiB, KOKHUH 3
SKUX Ma€ CBili Meroy o00poOku. OCHOBa TEXHOJOTIYHOrO MPOLECY -
oreparisi, Sika BHKOHYETbCS Ha SIKOMYCh YITKO BH3HAY€HOMY pPOOOYOMY
Micii (MerajopizaibHOMY BepcTari). BukoHaHHs omepallii 3aJIeKHUTh Bij
BHOpaHOro 00JIa/IHAHHS, IHCTPYMEHTY, 32 JIOIIOMOT'OI0 SIKOI'O BUKOHYETHCS
Ta YM iHIIA OIeparlis.
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Mexaniuyna 00poOka neTaini B HEOOXimHIM MOCITiZOBHOCTI MOXe
BUPIIIUTH TPU OCHOBHI 3a]1a4i:

® 3HATTS OCHOBHOI MACH IIPUITYCKY, SIKMM 3aIlJIJaHyBaJIM 3HSTH
MEXaHIYHOI0 00pOOKOI0 (TTepBUHHA 00pOOKa - YOpHOBa 00pPOOKa);

® O/IepKaHHS TOYHO 3aJaHHOTO PO3Mipy, (OpPMH Ta B3a€EMHOTO
pO3TallyBaHHs OJHI€T TOBEPXHI BIIHOCHO IHIINX (YMCTOBA 0OpPOOKa);

e  OjIepKaHHS 3aJIaHOI HIOPCTKOCTI Ta SKOCTI MOBEPXHEBOTO IIapy.

Ilpuy npoekTyBaHHI mpomecy MexaHIYHOI OOpoOKM  ;eraii
BUPIMIYIOTHCS TaKi MUTAaHHS SIK TOCIIAOBHICTh OOPOOKH BCiX BH3HAYEHHX
IUIL [BOTO TOBEPXOHb, TaK OO0’€AHAaHHS TOBEPXOHb JUIS YOPHOBHX,
YUCTOBUX Ta KiHIIEBUX 00POOOK.

Jyis KOXHOi 13 Takux OOpOOOK MiIOMPAEThCsSI OO0JIAHAHHS Ta
THCTPYMEHT.

TexHomnoriss MamMHOOYIIBHUX MiANPUEMCTB MMOBHHHA Oe3mepepBHO
MiABHITYBaTH e(EKTHUBHICTh BUPOOHHWIITBA LUISXOM  YIOCKOHAJICHHS
TEXHOJIOr1l BUPOOHHIITBA, 3aCTOCYBAHHS MPOTPECUBHUX BUIIB 00JIaHAHHS
Ta IHCTPYMEHT.

JlabopaTopHna podoTa Nel
BuBuYeHHS TEXHOJIOTTYHUX MOKIUBOCTEH
MeTaJIOpi3aJIbHUX BePCTATIB i IHCTpyMeHTy

Meta pobotu

O3HalOMHUTHCH 3 TEXHOIOTTYHUMH MOXKIMBOCTAMHU 0OJIaHAHHS Ta
IHCTpYMEHTa; MPUAOAaTH HABUYIKK BUOOPY OOJIaJHAHHS Ta IHCTPYMEHTY.

1.1 3micT poboTn

1.1.1 3naiiomcTBO 3 Kinacudikalliero 00JaHAHHS Ta BEPCTATIB.

1.1.2 3HalloMCTBO 3 TEXHOJOTITYHUMH MOXKJIMBOCTSMH BEpCTaTiB,
TOKapHUX, CBEPUTMIBHUX, (pe3epHHX, ILTi(QyBaTbHHX.

1.1.3 3HailoMCTBO 3 BUaMH Pi3ajIbHOI0 IHCTPYMEHTA Ta TEOMETPIEI0
TOKapHOTro pi3ns. Po3rmsHyTH Taki BUAM I1HCTPYMEHTIB: SIK CBepija,
3€HKEepH, MPOTSHKKH, PO3TOPTKH, 3yOOHAPI3HUN THCTPYMEHT.



1.1.4 BukoHaHHS 3aBIaHHSL.

Homimxa: Po0OOTY BHKOHYIOTH CTYACHTH Ha Tamepi cTaHAapTHOI
¢opMu abo B cCHEIiaJIbBHOMY 30IIWTI, CTapaHHO 3aMUCYIOYH OCHOBHI
TTOJIOXKEHHSI, 3 KPECIICHHSM JI0 HUX €CKi3iB.

1.2 IlopsAioKk BUKOHAHHSA podoTH

1.2.1 O3HalioMUTHCH 3 TIpaBWJIAMH TEXHIKM Oe3meKu mpu podoTi Ha
MeTajopi3ajJbHUX BepcTaTax.

1.2.2 OznalioMuTHCh 3 KilacHu(ikalliero MeTajaopi3aJbHUX BEpCTaTiB
(tabmn.1.1).

1.2.3 BuBuuTH OCHOBHI TIONOXKEHHS MO BHOOpPY OONaAHAHHS
(BepcTaTiB).

1.2.4 IliniOpatn oOnagHAaHHSA JUIsl BUKOHAHHS Omepallii  3TigHo
Tabm.1.2.

1.2.5 BUBUMTH OCHOBHI TOJIOKEHHsI Uil BHOOpY pLKy4YOro
IHCTpYMEHTA.

1.2.6 IligiOpaTu iHCTpYMEHT IJisi BUKOHAHHS OIlepalii 3rifiHo Taoi.
1.3.

Tomimka. Homep BapiaHTy BKa3ye BUKIIaIad.

1.3 Knacudikanisa odbnagHanus

B 3B'i3ky 3 Bugamu 00poOku (TOdUiHHS, (pe3epyBaHHs Ta iH.)
METaJIopiXydi BepcTaTH po3noAistoTees Ha 10 rpym.

Koxna rpyna mae 10 tumiB oOnagHaHHs (BEpCTaTiB), 1 TUIBKH TPYIH
0 Ta 4 3anumieHi BUTbHUMH JIsi BEpCTaTiB, sKi OyIyTh MpalioBaTd IO
HOBHM BHJIaM 00pOOKH, HaNpHKIaM, yabTpa3ByKoBi i T.1. [Ipu mo3HauenHi
MoJiei Bepcrarta € mudpw i gitepu. [lepia mudpa Bu3Hayae Moaensb i



Tabmug 1.1
HaiimenyBaHHs Ipyna Tumu Bepcratis
BepcTaTa by 0 1 2 3
ABTOMATH Ta HaiBaBTOMATH
ToxapHi - OHONINHHeNBHI, PeBonbBepHi
OaraToNIMHH/eIbHI
Bepruka
CBepUTHIIBHI Ta -JIbHI BeprukanasHo
po3TOuHI pizsOoHa CBEPAJIMIbHI
-pi3Hi
. . JIst O6xupodHO
Jlnst abpaszuBHOT Kpyrnonuridysanb 'H AP ..
-- . BHYTpIIIHEOTO nutipyBanbHi i
00poOKH Hi . . .
nutipyBaHHS  |{TOpLenUTihyBaIbHi
Jns
eneKkTpohi3naHO1
Ta . . .
P - VHiBepcabHi HamniBaBTromaTn AsTomatu
eIEeKTPOXIMIYHOT
00po0OKH,
KOMOIHOBaHi
3y6odpesepni
. . 3ybonapi3Hi UL
3y6o i 3y0010B0aNBHI IS Y P .
. L -- . . JUISL KOHIYHUX LTI HIPHIHUX
pi3s0OoHapi3HI T HIPHYHUX KOJIiC . b
Koiic KoJic Ta
LUTILIEBUX BaJiB
DpesepHi I1OB31OBX
. BeprukanbHo Pe3CpHL F10B7
DpesepHi - . .| ©GesnepepsHOi ¢pe3epHi
(hpe3epHi KOHCOIBHI .
pisii OIHOCTOEYHI
CrpyranbHi, . .
. B31oBxk cTpyraibHi OTHOCTOEYHI IMonepeuno
MPOTSDKHI Ta -- . -
. JIBOCTOEYHI CTpyrajibHi
JI0BOAIBHI
Lo Lo AGpa3uBHO
Po3pisni - Binpiszni pasis -
BifIpi3Hi

Pizni




Tumu Bepcratis

4 5 6 7 8 9
ToxapHi,
. TOKapHO- bararoincTpym - . Pizni
- KapycenbHi pHo- by CreuianizoBaHi .
IBHHTOPI3HI 1 eHTAJbHI TOKapHI
1060TOKapHI
Pi3ni
. T'opusonrans T'opusonTanbsHO
Koopnunar-| PaniansHo O31100m0BaIEHO- . CBEpAIHIBH
. . HO . CBEpAJIMIBHI Ta .
HO PO3TOYHI | CBEpUIMIBHI . po3TOUHI . iTa
CBEPAJIMIbHI LEHTPOBOYHI .
pO3TOUHI
- Iputupanshi
Crenianizo- puHp .
. . ITnocko noJtipyBabHi _
BaHI - 3arouHi . . Pizni
. . nutipyBaibHi Ta
nutipyBaibHi . .
XOHIHTYBaJIbHI
Enextpo- Enextpo- Enexrtpoeposiiiui -
AL : - -- . | AHOOHOMEXaHIYHI --
XiMi9HI icKpoBi YIBTPa3ByKOBi
3y6odpe- Jins
3epHi I 3y6o Ta Pi3ni 1uist
P! 00poOKH . .| 3yboo3mobutro- . 2Yo0 A
Hapi3aHHS . Pissbodpesepni . pissbonutipyBan| 0o6pobku
s TOpLIB BaJIbHI . .
4epB’ TTHUX . . BHI 3yoniB
3yOLiB KOIiC
nap
. .| Beprukanabx
KomitoBanbHi . B3noBx T'opusonTanbsHO Lo
0 (pesepHi 3 . Irpoko . Pizni
Ta ¢pesepHi - . ¢pesepHi .
. .| XpecroBHM . YHIBepcalbHi . ¢pesepHi
IpaBilOBaIbH] JIBOCTPOEYHI KOHCOJIbHI
CTOJIOM
IMpoTsikHi BepTukaabHO-IPOTSKHI Pisui
JloBOabHi TOPU30H- BayTtpimmse 30BHIIIHE - .
. CTpOrajbHi
TaJbHI IIPOTATYBAHHS NIPOTATYBaHHS
. Jluckosi
Crpiuko- KDOYIIO
MUIIbHI pPyrIo
ITHJIBHI
banancup-
OBOYHI
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HOMEp TpyIH, JIpyra - HOMEp Tuila, a onHa abo JBi ocTaHHI UppHU -
TUTIOPO3Mip oOianaHusl, SKe BU3HAYA€ThCA TOJIOBHHUM HOTO MapaMeTpoM
(Bucororo 1eHTpiB Ta iH). JliTepa, sika CTOiTh michs mepmioi HUppU
BH3HAUYa€ MOJICPHI3AIliF0 OCHOBHOI MOJIENi 1 Pi3HI BapiaHTH BUKOHAHHSI.
Jlitepa, sika cTOITH micis HUGPOBOI YaCTUHH, BU3HAYAE MOAU(IKAIII0
0a30B0T1 MOJIEITI, CTYITIHb TOYHOCTI a00 0COOJIMBOCTI BepcraTy. Hanmpukian:
A240-6K -miecTHIINMUHAETPHUN TOPU3OHTAIBHUI NPYTKOBUN aBTOMAT,
MiABUILEHOI TOYHOCTI.

s xnacudikaris

CKiIaacHa

npu3HaYeHHs (YHIBEpCaIbHUX).

CrenianibHe 00JaIHAHHS, B TOMY YHUCII W T€, 1[0 3aCTOCOBYETHCS B
MacoBOMY BHPOOHHWITBI, KiIacH(iKyeTbCsl MO JiTepo-nudpoBiii cuctemi.
JlBoma JiTepaMu BH3HA4YaeThCS MIANPHEMCTBO, SIKE BHITYCKAa€ BepcTaT i
TpboMa nudpamu - HoMep Mozaeni KoHeTpykuii. Hanpukian: MK-138 (MK
- MockoBcbkmit BepcraToOyaiBauid 3aBoja «KpacHblil iponerapuii», 138 -
HOMEp MOJEJ).

CTOCOBHO BEpPCTAaTIB  3arajibHOro

Tabmuns 1.2 — 3aé0danns 1. 1o BUOOpY BepcTaTa 3rijHO 3aJJaHUM
yMoBaM 0OpoOKH JeTaei.

Bapianr Tum Bepcrarta 3agani yMOoBH 00pOOKH
1 I'opmsonTansHO-Ppe3epHmit Po3Mipu mpucTporo i3 3aroTOBKOIO
300x300x250 MM
[Tnocko-nutiyBambsHMIA 3 Po3Mipw 3aroTOBKH 3 MarHiTHOIO TUIHTOIO
2
TIPSIMOKYTHHM CTOJIOM 2000x400x250 MM
Tokapuuit Po3mipu 3aroroBku: & 240 MM
3 0araToIIIHACIEHAN
HaIliBaBTOMaT
4 T'OKapHI/II?I OararopisueBuii abo Haiibinpimmii giaMerp 3aroToBku Bany - &
T1IpOKOMIIOBAIBHMI HAIliBABTOMAT |65 MM, JOBXKHHA - 275 MM
5 BuyrpimHbo noridyBansHmit Haii6inpmmit fiameTp OTBOpPY 3arOTOBKH —
250 mm
6 BepruxansHo-hpesepHuii Po3Mipy mpucTporo i3 3aroTOBKOIO
600x250x300 MM
7 YHiBepcanbHO-IIUTI HyBaTBHUIHA Haii6inpmmit niamerp BUpoOy, sSKuit
nutipyersest & 350 mm, nopxuHa - 180 MM
TokapHO - peBOIBBEPHUIA 3 JTiamerp npyTkoBoro marepiany - & 35 mm
8 BEPTHKAIBGHOIO BiCCIO PEBOIBBEPHOT
TOJIOBKH
9 BepTukanbsHo-cBepTHIBHUI OrtBip P20H9 B netaini rabapuTHUX
posmipis: & 80 MM, moBxkuHa netaii - 60 MM
10 | besuenrpoBo-nuridyBaabHUI 3aroroBka: & 35 mMm, 1oBxkuHa - 120 MM
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[To TouHoCTI yCi BepcTaTh AUIAThCS Ha Kiacu: H — HopmanbHoi, IT —
miaBHIEHO1, B — BUCOKO1, A — 0COOIHMBO BHCOKOT TOYHOCTI.
JloBiIKOBI 1aHi 1O BepcTaTaM MpUBOIATHCA B [1].

Tabmuus 1.3 - 3aedanus 2. Ilo Bubopy iHCTpyMeHTa Uil 3aJlaHHX

YMOB.
No IHCcTpymMeHT Buy 00po6ky enemMeHTapHOI MOBEPXHI AeTai
1 |TokapHwuii pizenb 3uaTTA acku
2 « IIpoTouxa KaHaBKU
3 « O0TOYKa 30BHINTHHOI OBEPXHI 3 YIIOPOM B TOpEIb
4 « O0TOYKa Ha TPOXIiJ
5 « OO0TOYKa EKIJIBKOX 30BHIIIHIX ITOBEPXOHb
6 |Dpe3a Toplesa . ®dpesepyBanHs wIockoi moBepxHi BXL = 100x250 MM
7 ®pe3a AUCKOBA ®pesepyBaHHs MIMOHKOBOro nazy R =50 mm, B=6
MM
8 [Ceepano CaepuieHHs 0TBOpY & 20 MM
9 [Posroprka Posropranns orBopy & 20 MM
10 |IIpoTsoxka IIpotsrysanHns otBopy & 60 MM

1.4 OcHOBHI N0/10KeHHs MO BUOOPY BepcTAaTIiB

[Tix BuGopomM oOmagHaHHS pO3YMIIOTh BUOIp THUITY 1 MOAEi
Bepcraty. Bubip TOro 4u iHIIIOrO THITY BepcTaTa 3aJIeKHUTh BiJl
TEXHOJIOTTYHHUX Ta EKOHOMIYHUX PIillICHb.

Ilpu cepiiiHOMy THNII BUPOOHMITBA MiAOHPAIOTH BeEpcTaT 3
OIUPOKUMH  TEXHOJOTITYHUMH  MOXIMBOCTSIMH:  LIMPOKAM  KOJOM
HIBHJIKOCTEW Ta TOAay, JOCTaTHBOIO YKOPCTKICTIO 1 MOTYKHICTIO HAa BCIiX
pexuMax OOpOOKH, AKi JO3BONSIOTH OOpOOJIATH nerami pi3HuX ¢GopM i
PO3MIpiB.

[Tpu macoBomMy BUPOOHHUITBI MOTPiOHO 100!

* BepcTaT HAHOLIBII MOBHO BiAMOBiIaB morpedaM 00poOku (IO TOYHOCTI,
MPOAYKTUBHOCTI, COOIBAPTOCTi, @ TaKOX IO MOXKIWUBOCT1 y3TOPKECHHS
poboTH Bei€l iHIT BepcTatiB);

* BEpCTaTH MOBHMHHI OYTH CIICI[iaJIbHUMU a00 CIIeIialli30BaHUMU;

* KUIBKICTh BEPCTATiB, HEOOXIJIHUX JIJIi BUKOHAHHs orepamii Oyino 0 He

OLIbIIE IBOX.
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BusHavyanpHuM mpu BHOOpPI BepCTaTiB MOBHHEH OyTH BUA 0OpOOKH
(TouiHHS, cBepIUTiHHS, (pe3epyBaHHs, NIUTIQYBaHHA 1 TOWIO); PO3MIpPH
JieTai OBUHHI BiANOBIaTH po3Mipy BepcTarta (podouoi yactuHu). Bubip
BepcTaTa 3 3alacoM BiJJHOCHO PO3MIpIB JeTall € HelOMIIbHUM.

Bucoka moTyXHICTH 1 JKOPCTKiCTh MOTpiOHA AJsl BepcTaTiB, sIKi
BHUKOPUCTOBYIOTBCSI HAa YOPHOBHX OMEpamifx, IJis TOTo, 100 OfepX,aTh
HEOOXIHY TPOAYKTHBHICTh, a TaKOX JUIsl 0araToiHCTPYMEHTAJIbHOT
00poOku. JlocTaTHsS KOPCTKICTh 1 MIBUAKOXIAHICTH HEOOXIJHI JyIs
YHCTOBUX OIEpallii.

Ilpuxnao: Bubpatu TokapHUl BepcTaT Jiisl 00pOOKH 3arOTOBKH Bajia
3 KiIbKOMa ycTymamu AoBxuHoto 1050 MM 1 HaiGinpmmmM giamerpom 320
MM.

Piwmennsn. Kopucryrouuch [1, kH.2], BUpilIyeMO, IO TOKApHUH
BepcTar st 0OpOoOKM 3aroTOBOK THITy BalliB 3 JCKUIbKOMa YCTYMaMu
noexkuHo 1050 MM, moBuHeH Oyt mozeni 16B16TII, skuit Mae
HaiOumpmi  miamerp oOpoOku Hajx cymopToM 320 MM, po3Mip Mix
LeHTpaMu skoro - 1400 mm.

1.5 OcHoBHu BHOOPY MHCTPYMEHTA

Bubip iHcTpyMeHTa BH3HauyaeThCsi BHUJIOM O0OpoOKu TabI.

1.4

Tabnuus 1.4 - [lpuknaan BuOOPY iHCTPYMEHTIB
OcHOBHI 00p0o0OITIOBaHI [HCTpYyMEHT
MOBEPXHi

30BHIiNIHI MOBepXHi TiJ | Pi3i, nutidyBansHi Kpyru
o0epTaHHs

Buytpinmi nosepxHi | CBepaia, 3eHKepH, PO3TOPTKH, MPOTSIKKH,
pO3TOUYBaJIBHI pi3ll, NUTi(QyBaIbHI KPyru

ITnocki noBepxHi Pi3ni, ¢ppesn, nutiyBasbHI KPYTH, TPOTIKKH

3yb61i 3ydouactux koiic |Dpe3u ueps'siaHi, 0BG’ aku, Hpe3u AUCKOBi, MOTYIbHI
3y0OCTpOralibHi pi3ili, 3y0YacTi TOJOBKHU, TPOTHKKU

KpYroBi
i ®pesu yepB'siuHi, NUTINEB] TPOTSHKKH, TOBO KU
Pi3pba Pi31i, MeTYMKH, TUTANIKY, Pi3bOOBI TOJIOBKH,

HaKaTHI POJIMKH Ta IJIAIKN
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Martepian piKy4oi YaCTMHU IHCTpyMEHTa BHOMpArOTh B 3B'SI3KYy 3
yMoBaM# 00poOKkH 1 00pobisieMoro martepiany. Tak, 1t iHCTPYMEHTIB, SIKi
MPaIIOITh 3 HU3BKUMHU IIBUAKOCTSAMH pi3aHHs (IUIAIIOK, PO3TOPTOK,
METYHMKOB) IHCTPYMEHT BHUPOOJAIOTH i3 cranedd Y10A, Y12A i 1.iuH.; mis
IHCTPYMEHTIB, SIKUMH OOpOOJIAIOTH Matepial 3 HOPMaJIbHUMH a0k
3aBHIICHUMH PEXXUMaMHU 00poOKH - i3 mBuAKopixkyuoi crami (P9, P12, P18,
P9K5, P6MS i T.H.), mis iHCTPYMEHTIB, $IKi 3aCTOCOBYIOTHCS IIpU
MiZBUIIEHUX MBHIKOCTAX - TBepai cmiaBu (BK2, BK3, BK6, T5K10,
T15K6, T30K4, TO60K6 i T.iH.); MaTepiaian 3 MEHIIUM BMICTOM KOOAIbTy
3aCTOCOBYIOTBCSI Ha YHCTOBHX OIEpalisix, 3 OUIBIIUM - Ha YOPHOBUX;
rpynu cruiaBie BK - npu 00poOiii yaByHIB 1 KpUXKHX MaTepialliB; rpymnu
TK - mpu 06po0i cTanei.

I'eomeTpuyHi TapamMeTpy piXKy4oi YaCTHHHU IHCTPyMEHTa NIOKa3aHi Ha
MPHUKIaAI TOKAPHOT'0 MPOXiAHOTO MPAMOro Pi3Us MPH MPOeKmii pi3us Ha
OCHOBHY IuTOIUHY (puc. 1.1).

Po3pi3HAIOTE TONOBHI 1 TOMOMDKHI KyTH. ['0JOBHI BUMIpIOIOTECS B

QOmax

Pucynok 1.1 - 'eomeTpndHi mapaMeTpy TOKApHOTO MTPOXiTHOTO
PI304 1 XapaKTePUCTHKU PeXHUMIB pi3aHHS
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rojioBHil mnepepizatouiii miommHi NN. Jlo HMX BiJHOCUTBCS TOJIOBHUH
3aHIH KyT oL, IEpEeAHIN KYT 7, KyT 3arOCTPEHHS [3 JOTOMIKHI BUMIpIOIOTHCS
B JIONOMDKHINM mepepizarouidd riommai N{N; Jlo HUX BiIHOCATBCS
JONOMIKHUH 3a1HIN « , Ta JONOMDKHUM NepeHiil ¥, KyTu

KpiM po3riissHyTHX KyTiB pi3ellb Ma€ TOJOBHHH (0 1 JOMOMDKHHHA
@, KyTH B IUIaHi, a TAKOXK KyT HaXMIIy TOJIOBHOI PiKy40i KPOMKH.

3HayeHHs1 TEOMETPUYHMX  MapaMeTpiB  pi3usgd  pi3HI  Juis
pi3HOMaHITHUX OOpOOIIEMUX MaTepialiB 1 MarepialiB piXKydoi 4acTHHU
pisiig. PexkoMeHJOBaHI 3HA4YCHHS 3aJHIX KyTiB Ui PI3IiB, 10 MAaroTh
TUTACTHHKY 13 TBEpAMX CIUIaBiB: 3 mogadero $<0,3 Mmm/06 - = 10°... 12°; 3
mogauero S> 0,3 MM/00 - o = 6°... 8°.

Iepenni kytu mpu 00TOYNI KOHCTPYKLIHHMX CTajied Ta 4YaBYyHIiB
BHUOHparoThes B Mexax 8°...10°.

Ilpu o00poOmi 3arapToBaHMX CTajief, a TakoX MpH yJAapHii
HaBaHTaXXEHHOCTI (mepepuBYacTe pi3aHHsA), U1 TOro, 100 IMiJABUIUTH
CTIHKICTh PiKy40i KPOMKH PEKOMEHIYIOTh 3aCTOCOBYBATH HAaBiTh Pi3li 3
Bi'eMHUMH TiepefHiMu kytamu (y = -5°..-10°). PexomennoBani 3HaueHHs
TCOMETPUYHHUX MapaMeTpiB IHCTPYMEHTIB JUId IHIIMX MaTepialiB
MPUBOJIATHCS B JIOBIIKOBIH JtiTepatypi [1].

Jnst TokapHoi 00poOKM 30BHINIHMX Ta BHYTPIIIHIX MMOBEPXOHH TiM
o0epTaHHsA PEKOMEHIYIOTh TakKi KOHCTPYKIHii pi3uiB (puc. 1.2), ne 11 6 -
npoxigni; 3, 12 -migpi3ni; 4 - Bigpisui; 2, 10 - mpopisui; 7, 9 -
posrouyBanbHi; 13, 1 - ¢paconni; 5, 8 -Hapi3Hi pi3Li.



Pucynok 1.2 - OCHOBHI THITH TOKapHHX Pi3LiB

B ymoBax wMmacoBoro BHpOOHHMITBA Ml TOKapHHUX BEPCTaTiB
3aCTOCOBYIOTH Pi3Ili 3 MEXaHIYHUM KpIIJIeHHAM miactul (puc. 1.3) Ta pisui
3 0araTOrpaHHUMH He MepeTouyBaIbHUMH TuiacTuHamH (puc. 1.4).

&

S

Pucynok 1.4 - Pizenp 3 He neperouy
BaJIbHUMU TUIACTHHAMMU

Pucynok 1.3 - Pizenp 3
MEXaHIYHUM KpIiIUTEHIM
TUIACTUHA
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1.6 3micr 3BiTY

1.6.1 3anucaTtu TeMy, MeTy poOOTH, CTHCII JIaHHI 1110 10 METOJMKU
knacudikarii BepcraTiB, Ta BUOOPY IHCTPYMEHTIB JUIst 00pOOKH KOHKPETHOT
MTOBEPXHI.

1.6.2 3 tabauup 1.2 Ta 1.3 3anucaty 3aBAaHHS 3TiAHO BapiaHTYy.

1.6.3 3anucaTtu BuOpaHy MoJenb BepcTaTta, po3mndpyBaTH ii 3a
knacuikalliero BepcTaTiB, HABECTH TEXHIUHI XapaKTEPUCTHKH BEPCTAaTa,
IO MiATBEPHKYIOTh MOXKJIMBICTH TOTPUMAaHHS 3aJJaHUX 10 BapiaHTYy YMOB
00poOKwU.

1.6.4 3anucaTu Ha3BYy iIHCTPYMEHTY, TEXHIYHI XapaKTEPUCTHKH,
I'OCT, nagatu 300pakeHHs] BUOpaHOTO IHCTPYMEHTY Ta HOro roJOBHUX Ta
JOTIOMDKHUX KYTiB pi3aHHS.

1.6.5 HaBecTn BUCHOBKH 1O POOOTI.

1.7 Jlitepatypa

1. CpaBouHuK TexHojora MamuHocTpoutens. — T.1,2 / Tlox pen..

A.T". Kocunooit u P.K.MemepsikoBa. — M.: Mammuoctpoenue, 1985. —
656 c.

Tema 2

3ale3nevyeHHs SIKOCTI ieTaJieil Ipu MexaHiYHii 00poOui

AxicTe neTanedl  MammH, sKa 3a0€3MEeYYEThCS  MEXaHIYHOMO
00pOOKOI0, BU3HAYAETHCS MOKA3HUKAMHU TOYHOCTI 1 IKOCTI ITOBEPXHi.

TouHicTh eTasiel XapaKTepu3yeThCsl TOYHICTIO pO3MIpiB, (hopmu, Ta
B3a€EMHOT0 PO3TAlIyBaHHS MOBEPXHI BIJHOCHO HINMX MOBEPXOHb; SKICTh
MOBEPXHI - TMOKAa3HHUKaMH HIOPCTKOCTI 1  (i3UKO-MeXaHIYHUMH
BJIACTUBOCTSIMU TIOBEPXHEBOTO LIAPY.

3abe3meyeHHsl 3a/aHOi TOYHOCTI JeTajeidl - OCHOBHa BHMOTa [0
TEXHOJIOTTYHOTO TIPOIIECY.

Ha Tounicte po3MmipiB, ¢GopMH Ta B3aEMHOTO pPO3TAlIyBaHHS
MOBEPXOHB BIUIMBAE Psifl PaKTOPIB, SIKi BIACTHBI TOMY YM iHIIOMY TPOIECY
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00poOku. JIo HHMX MOXKHA BIJIHECTH: HETOYHICTh Ta CHpPAIIOBAHHS
BEPCTATiB, MPUCTPOI0 UM IHCTPYMEHTA, MOXMOKH, CIPHUYMHEHI CHUIaMH
3aTUCKY MiJ Yac YCTaHOBKHM JeTalli Ha BepCTaTi, HU3bKa YKOPCTKICTh
cucremu BIIIJ, TtemmeparypHi nedopmarii, ocraToyHi HampyKeHHS
o0poOitoBaHoi AeTani, KOMilOBaHHS MOXMOOK ToNepenHix o00poboK,
HETOYHICTh 3acO0iB i METOJiB BHMIPIOBaHHs, HAJIAJKU BEpPCTATiB Ta iH.
Cryninp BIUIMBY 3a3HaueHUX (aKTOpiB HAa TOYHICTH 00poOKH pizHa. [lo
IOTO J BIIXWJCHHS 3HAYCHb IIApPaMETPIB BUTOTOBJICHOI JeTaii Bij
napaMerpiB, 3aJlaHUX KPECIEHHSAM, XapaKTEepU3ye Ty UM 1HIIY BETUYHUHY
MOXHUOKH.

Ha moBepxHsSX meraimi Tmmicias MEXaHIYHOI OOpOOKHM  3aBXKIH
3aJMIIAIOTECS HEPIBHOCTI, CYKYNHICTh SIKHX HAa3MBalOTh IIOPCTKICTIO.
Bucora Ta xapakTep HepiBHOCTEH 3ajiekaTh Bill 00po0Ir0eMoro maTepiany,
PEXHUMIB pi3aHHSA, TeOMETpii piXKydol YaCTHHM IHCTPyMEHTa Ta iHIIUX
¢dakropiB. KpiM mporo BHacmigok MexaHi4HOI OOpOOKH 3MIHIOIOTHCS
¢i3uKo-MeXaHIuHi BIACTHBOCTI TOBEPXHEBOI'0 INApy: MIKPOTBEPAICTH,
3arapTOBaHICTh, BHYTPILIHI HAMIPY>KEHHS 1 MIKPOCTPYKTYpA.

JlabopaTopHa podora Ne2

Ouninka noxuOKu yCTAHOBKH 3arOTOBKH B
TPbOXKYJIA4YKOBOMY IIaTPOHi

Meta pobdoTn

BcranoButu ¢QakT yTBOpeHHS MOXMOKM YCTAHOBKM Ta ii
BUMAJKOBUH XapaxkTep; OL[IHUTHU MOXUOKY yCTaHOBKH
eKCIepUMEHTAIBHUM IIIAXOM 1 3piBHATH ii 3 HOPMATHBHUMH
3HAYCHHSIM.

2.1 3micT podoTn

2.1.1 3HalloOMCTBO 3 IHCTPYKIII€IO.

2.1.2 IligroToBKa MPOTOKOIIiB 3BiTY.
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2.1.3 TIpoBeneHHS €KCIIEPUMEHTIB Ha TOKapHO-TBHHTOPI3HOMY
BepCTAaTi.

2.1.4 Po3paxyHOK MOXJIMBUX MOXUOOK YCTAHOBKH 3arOoTOBOK
[0 JaHUM EKCIEPUMEHTY.

2.1.5 ObroBopeHHA 0ep)KaHUX PE3YIbTATIB.
2.1.6 OpopMIIeHHS 1 3aXHUCT 3BITY.

2.2 BepcraTu, 00J1aIHAHHA | IHCTPYMEHT

2.2.1 ToxapHo — rBUHTOpi3HUI BepcTaT MoA. 16K20.
2.2.2  Imnukarop 3 ninoto ainenHs 0,005 a6o 0,01 mwm.
2.2.3 3arotoBKHu JeTajiei.

2.3 3araabHi TeopeTH4Hi BigomocTi

[Tpu 00poOIIi AeTaneii Ha BepcTaTax iX mapaMeTpy TOYHOCTI 3aBXKIH
3aJIeKaTh Bijl BIpHOI Opi€HTAaIlii 3aTOTOBOK BiJHOCHO €JIEMEHTIB BEPCTATIB,
[0 BU3HAYAIOTh TPAEKTOPIIO PYyXy Mojaaui 00polsstounx iHCcTpyMeHTiB. Lle
JOCSITAEThCSL Oa3yBaHHSM 3aTOTOBOK.

3rizno T'OCT 21495-76 0Ga3yBaHHsIM Ha3WBAE€THCS TPUAAHHS
3arotoBii (il cucreMi KOOpAWHAT) MOTPIOHOTO TIOJOXKEHHS BiTHOCHO
BHOpaHOI CHCTEMH KOOpAMHAT (IPUCTOCYBaHHS BepcTaty). [ BUKOHAHHS
TEXHOJIOrYyHOi  omepamii MOTPiOHO  OKpiM  0a3yBaHHS  3aroTiBKH
3a0e3meynTy i HepyXOMICTh BiJIHOCHO MPHCTOCYBaHHS Ha BeCh IEpPioX
00pOOKH, IS YOTO 3arOTOBKA 3aKPIILTIOETHCS B MPUCTOCYBAHHI.

TakuMm dYMHOM, TNpPH YCTAHOBII 3aroTOBKH B MPUCTOCYBaHHI
BUpIIIYETbCS ABI 3amadvi: Oa3yBaHHS - 3a0e3lmedeHHs HEOoOXimHOTro
OpIEHTYBaHHS Ta 3aKPIUICHHS - 3a0€3MEeUCHHsT He3MIHHOCTI OpiEHTyBaHHS
B Tpotieci 0OpoOKH.

[ToxubOka yCTaHOBKH CKJIAJIAEThCS 3 TTOXMOKKM 0a3yBaHHS Ta TOXHOKH
3aKpIIJICHHS 1 300paxkye co00r0 BimxuiieHHS (PAaKTUYHOTO TIOJIOKEHHS
3arOTOBKH Bijl MOTPiOHOTO.

ITin wac poboTM Ha CTaHKAaX TOKAPHOI TPYMH 3aroTOBKH YacTo
BCTaBJISAIOTH B LIAHTOBUH MATPOH 3 YHOPOM 0a30BOTO TOPIIO 3arOTOBKH B
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Topelh matpoHy. [lpw 1bOMy BHACHITOK il IJIOTO Psjay BUIAJKOBHX
(hakTOpiB 3arOTOBKA IIPH MOBTOPCHHI YCTAHOBKHU HE 3aiiMa€ OJHOTO 1 TOro
XK TIOJIOEHHS BITHOCHO OCi TOBOPOTY LIMUHJENS, IO MPUBOAMUTH JI0 MOSBH
pagianbHOro OWTTS 00pOOIIOBaHOT TOBEpXHi. SIKIIO OMYCTUTH, IO
ycTaHOBYa 1 00poOIIFOBaHA MMOBEPXHI 3arOTOBKU € COYCHHMH , a pajiajibHe
OWUTTS WNUHAETS AOPIBHIOE HYIIO, TO ¥ MpH LUX yMoBax Oyae OWUTTS
3arotoBkd. OcTaHHE MoOXe OyTH BHKJIMKAaHO TaKUMH BHIAJKOBHUMH
¢dakTopamu:

a) PI3HUMU 3yCUJUISIMU 3aKPITUICHHS;

0) HEOTHAKOBOIO MOJATIMBICTIO KyJdaukiB y OChOBOMY Ta
pazjianbHOMY HANPAMKY;

B) HE MepIeHIUKYISIPHICTIO TOBEPXHi 0a30BOr0 TOPIIIO BITHOCHO OCi
YCTAaHOBOYHOI IMJIIHIPUYHOI TOBEPXHI 3aroTOBKM INpU PIi3HIH KyTOBi
opieHTallii BITHOCHO KYJIaUKiB MaTPOHY 1 T.iH.

Konmu mae micue pajgianbHe OMTTS YCTaHOBOYHOI MOBEPXHI KyJadka
BIJTHOCHO OCi MOBOPOTY HIMWHAENSA, TO MPU CHIiBBICHOCTI YCTaHOBOYHOI i
00p0o0III0BaHOT MOBEPXOHB 1€l akTop Oy/e CHCTEeMaTUYHHUM 1 B CyMapHii
BEJIMYMHI pajiaJbHOr0 OWUTTS 3aroTOBKM TpH ii pi3Hil ycraHOBLI Oyne
BUTIISLAATH TIOCTIHHOIO BeMMYMHOI. OfHAK, KOMU yCTAaHOBOYHA TOBEPXHS
3arOTOBKM HE CHiBBiCHA 3 0OpOOJIOBaHOI IOBEpXHE, TO Ha
BHUMIpIOBaJibHE OWTTS TOYHMHAE BIUIMBATH KyTOBa OpPIEHTAIli 3arOTOBKH
BITHOCHO KYJIauKiB.

CucrematnyHuii ¢GakTop — OWUTTS KyJNadyKiB — BIUIMBAE Ha TOSIBY

cepemHbOoro 3HadeHHss X paaialbHOrO OWTTS 3arOTOBKH, a JIisl KOMITIEKCY
BUIMAJKOBUX (DaKTOpiB MPUBOIUTH 10 PO3CIIOBaHHS MOXHOOK YCTaHOBKH
3aroroBok BimHOcHO Iboro X . CepenHe 3HaueHHs X HaxomsaTh IO
bopmyi:
n ~
— 0,
J=1
X== (2.1)
1
ne X ; - cepelHe 3HAYCHHS B KOXHIii j-it BUOOPII.
[Ipu gomyuieHHI HOPMAJIBLHOTO 3aKOHY PO3MOALTY TOXHOOK
YCTaHOBKU MAaKCHUMaJIbHE iX 3HAUCHHS:

Jie O - CepeiHe KBaJpaTUUHE BIIXUICHHS napaMerpiB X .
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BennuvHy O BU3HA4YalOTh B TaKIiH MOCTIIOBHOCTI: BCS KUTBKICTh
BUMipiB (n=50) po30KBaOTh Ha 5 BUOOPOK , B KOXKHIH BU3HAYAIOTH PO3MAaX:

wj=Xi,, - Xi,, (2.3)
ne Xi,, - nmaitbinpme, Xi,, Halimenme 3HaueHHs Xi .

Takux po3maxip Oyne 5. BuszHauawTh CepeiHE 3HAUCHHS
po3MaxiB:

W= (2.4)

B 3anexHocTi Bij yncia BUMipiB B KoxHilil Bubopui (n=10) mo
Taba.A.2 (1o1aToK A) BU3HAYAKOTh KOS illiEHT dn . Toxl 3HaueHHs
o:

o = (2.5)

3HaueHHsT HAWOUIBIIOT TOXMOKM YCTAaHOBKHM  HEOOXIiTHO
BU3HABATH HE TUIBKH MPH BU3HAYEHHI TOYHOCTI OOpoOKH, a W JuIs
BUOOpPY MIHIMAJIBHOTO TPUITYCKY Ha 00pOOKY.

2.4 MeToan4Hi BKa3iBKH

Ha omHomy poGouomy Mmicui kokHa Tpyna i3 3-4 CTyIeHTIB
BukoHye 10 BumipiB mapamerpa X. PesynmpTatu BUMIpIB 3aITUCYIOThH
B Tabmumio A.l (momarok A). 3arajibHe YMCIIO BUMIPIB, OJIEpKAHUX
I’ sITbMa Tiarpynamu ckiagae — 50.

butts nerani BUMIPIOIOTH 3 TPABOTO TOPIIIO, TOMY IO TYT Oyjie
HaHOUTBIIIe OUTTS, SIKIIO € TMepeKic Aetani /muB. puc. 2.1/.

BuMiproBaHHS BUKOHYIOTH TpH MiHIMaIbHOMY 3HAY€HHI
4acTOTH OOEpTaHHS IIMUHIENA. B MPOTOKON 3alHCYIOTh Pi3HHIIO
MOKAa3HUKIB IHIUKATOpa 3a 1 00epT mImuHens.
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2.5 Tlopsiok BUKOHAHHSI po00TH

2.5.1 Os3HallOMUTHCH 3 IHCTPYKIIIEIO 3 TEXHIKUA Oe3meKu (CTp.
2).

2.5.2 IligroryBarm Tabmumi mnpotokomB. (Tabm. A.l.,
noJIaTKy A)

2.5.3 VYcTaHOBUTM 3aroTOBKY Ha BEpCTaTr, INPUTHCKAIO4U
0a30BHif TOpELb JI0 TOBEPXHI NAaTPOHY. 3aKPIMUTH.

2.5.4 VYCTaHOBHTH iHIUKATOP.

2.5.5 BKJIIOYMTH MiHIMaJIbHY YacTOTY OOepTaHHS IIMHHICIS
BepcTaTa.

2.5.6 3HATH TIOKa3aHHS IHIUKATOPA.

2.5.7 Pe3ynbTaTu BUMIpIB 3aITUCATH B TIPOTOKOJ.

2.5.8 BIiaKpimuTH i 3HATH 3aTOTOBKY, MMOBEPHYTH Ha SKHIChH
KYT, 3HOBY YCTAaHOBUTH. 3aMipsITH OUTTS 1 3amucaTH pe3ynbTaTH.

2.5.9 TloBropuru 10 paziB m.m.2.5.3 —2.5.8.

2.5.10 Opyromy, TpeTbOMYy Ta HACTYIIHHUM CTYJEHTaM
MIPOBECTH KOMIUIEKC poOiT, ki 3anucani B 1.m.2.5.3 — 2.5.9.

2.5.11 3anoBuHuTH BCi Tpadu Tadbm. A.l momatky A.

2.5.12 Po3paxyBaTu cepelHE 3HAUEHHS MOXUOOK YCTaHOBKHU

|

no ¢opmyni (2.1), a1 4Oro g0 OJAEpPKAHUX YOTUPHOX 3HAYEHB
O, nomath e IWCTh 3HAYEHb 5;, OJIep)KAHUX JIPYTUMH
MiArpynamu.

2.5.13 Po3paxyBaTu cepedHE 3HAYCHHS pO3Maxy W no
$opmymni (2.4) mpu n,=10, ans 4oro kpim cBoix panux (W, ...W,)
JOJIYYUTH JlaHi iHIIUX MiArpyI.

2.5.14 Bubpatu cepeaHe KBaJpaTUYHE BIAXUICHHS TI0
dbopmymi (2.5).

2.5.15 Bubpartu xoediuienT a, mo tabnx. A.2. fomaTky A.

2.5.16 Po3paxyBaTu MakcHUMajbHE 3HAYCHHS OUTTH O mno
dbopmymi (2.2).

2.5.17 Buxonatu m.m.2.5.12...2.5.16 mron0o ganux, oJgepKaHuX
Ha JPYyroMy i TpeTboMy po0OYUX MicCILSX.
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Pucynok 2.1- Cxema yCTaHOBKH Ta BUMipIOBaHHS

2.5.18 IlopiBHsATH oxmepxkaHi maHi Mik cobol Ta 3
HOPMATHUBHUMHU JIaHMUMHU, SKi MOXHA 3HAWTH B nomatky A (tadu.
A.3).

2.5.19 3poOuTH BUCHOBKH.

2.5.20 OdopmuTn 1 mignucatd 3BIT, 3aXUCTUTH 1 37aTH
pobory.

2.6 KoHTpoJbHIi 3anUTAHHA

2.6.1 Yomy moxuOKM YCTaHOBKH B LEHTPYIOUH MNPHUCTPOSX
Ha3WBalOTh BUIAJIKOBUMH ?

2.6.2 3 gxkux MOXUOOK CKIAaJA€THCS MOXHOKA YCTAaHOBKH ?

2.6.3 ki BuAM TOXMOKM YCTaHOBKH MOXYTh OYTH TIpHU
YCTaHOBII1 3aTOTOBOK KYJIaYKOBUX Ta IIAHTOBUX MaTPOHAX.

2.6.4 IlpuuwnHu 3'IBIEHHS MOXUOKH YCTaHOBKHU.

2.6.5 Ha saxi mapamMeTpu TOYHOCTi BIUIMBAIOTh NapaMeTpHu
YCTaHOBKU?

2.6.6 ki cucremaTHyHi Ta BUNAAKOBi (PaKTOpH MPU3BOAATH
710 YTBOPEHHS MOXUOKU YCTaHOBKH?

2.6.7 BnnuBae  moxmOKa  YCTAHOBKM  Ha  BEIHYHUHY
omepaniiHOro MpUMycKy?
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2.6.8 Sk TNIABMIIUTH TOYHICTh YCTAaHOBKM 3aroTOBOK B
IIAaHTOBUX Ta KYyJa4YKOBUX MaTpPOHAX?

2.6.9 UYuM MOSACHIOETHCS BIIXUJCHHS EKCIEPUMEHTAJIbHUX 1
JIOBITHUKOBUX BEJIMYUH MOXUOOK 3aKpirIeHHs?

2.6.10 YoMy KyTOBE MOJIOKEHHS 3arOTOBKH BIJIHOCHO MaTpPOHA
BIIJINBA€E HAa MOXUOKY yCTaHOBKHU?

2.7 3micT 3BiTY

2.7.1 Tewma.

2.7.2 Mera poboTH.

2.7.3 BepcraTtu, obnagHaHHs, IHCTPYMEHTH, MPHIAIH.

2.7.4 Crucai TeopeTHYHI JaHHI M0 — JO IMOSBU MOXHOKHU
YCTaHOBKHU 3aTOTOBKH.

2.7.5 Cxema yCTaHOBKHM 3arOoTOBKH MpHU BHKOHaHHI poboTH,
MicIle po3TalmlyBaHHs iHIMKATOPiB Il MOXKJIHUBOCTI BHUMIipIOBaHHS
HaWOIMBIINX MOKA3HUKIB OUTTS 3arOTOBKH, IPH HASBHOCTI MEPEKOCY
aeTadni.

2.7.6 Tabmuua A.l (momatok A) - TPOTOKOJN pe3yjibTaTiB
BUMIPIOBaHHS MOXMOOK YCTaHOBKH B TPHOX-KYJIAUKOBOMY MaTpPOHI.
— 3aHECTH pe3yJbTaTH BHUMIipIOBaHb iHAUKaTopoM I2 — TopieBe
outtss — (3a myHktamu 2.5.3 — 2.5.9). I3 — ocboBe OuTTA - (32
nyHkrtamu 2.5.3 — 2.5.9).

2.7.7 Po3paxyHku 3a nmyHktamu 2.5.12-2.5.16.

2.7.8 TlopiBHSHHS HOPMaTUBHUX JaHuUX 3 Taba. A3 (moaaTok
A) Ta po3paxoBaHUX 3HAYCHD.

2.7.9 Tpadix ¢GakTHYHOrO Ta TEOPETUUYHOIO PO3MOAINY
NOXMOOK yCTAHOBKH 3aroToBOK. V= f(x)

2.7.10 BucHoBok. OIliHKa pe3yNbTaTiB POOOTH 3 TOYKU 30Dy
OL[IHKK CTYNEHs 3HOIIGHOCTI TpWIAJiB BepcTaTH 1 PIBHA HOToO
Mpane31aTHOCTI.

Ha xoxxHOMY MicIi mpaiftoe rpyna 3 3-4 4ot
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2.8 Jliteparypa
1. CrpaBouHuk TexHonora marmmuaoctpoutens. — T.1,2 / Tlox

pen. A. I'. Kocunosoit u P. K. MemepskoBa. — M.: MammHocTpoeHue,
1985. - 656 c.

2. TexHomoriss MammHOOyayBaHHS: migpyunuk. /II. IL
Menbsanuyk, A. 1. BopoBuk, II. A. JlinueBcbkmii, 0. B. Ilerpakos. —
Kurtomup: XKATY, 2005.— 882 c.

JlabopaTtopHna po6ora Ne3

Ouninka noxu0ku o0poOKH, IKa BUKJIUKAHA MPYKHIM
BiITHCKAHBSAM B 3aJ1€KHOCTI Bi/l onepaniiiHOro NpuImycKy

Meta podoTn

YcranoButn (akT 3'ABICHHS NPYXHUX BiATHCKaHb MpPH
pi3aHHI: BIJMB MNPHUIYCKYy HA MPYXKHI BIATUCKaHHA Ta TOYHICTb
00pOOKH; OIIHUTH KOPCTKICTH BEpcTaTa.

3.1 3micT pobdoTn

BuBunTH mpaBuiia TEXHIKH Oe3MeKU
O3HailoMUTHCS 3 THCTPYKII€I0 Ta pOOOYUM MicIeM.
VYcTaHOBUTH 3aTOTOBKY Ha BEPCTATI Ta 3aKPIMUTH Ti.
VYcTaHOBUTH pi3elb Ta iHAUKATOP.

3.1.5 IlporounTH 3aroTOBKYy 1O BCIid JOBXHHI A
BUKJIIOUEHHSI pallialbHOTO OUTTS.

3.1.6 Haznauutu momavy s Ta WBHAKICTH pizaHHA v.(Oepemo
3 Bepcraty S=0.1MM/00, n=18506/MMm).

3.1.7 3ammcaTu B MPOTOKOJ €KCIIEPUMEHTY BCi BHXiJHI AaHi,
OI0 XapakTepHU3yIOTh BepcTaT, pPDKYYUH Ta BUMIPIOBaIbHUH
IHCTPYMEHT, 3aroToBKY, pPEXHUMH OOpOOKH, OCOOIMBOCTI CXEMHU
YCTaHOBKHU 3aTOTOBKH.

3.1.8 IIpoectu gmocmim Nel. Jlns uboro HeoOXigHO

IPOTOYUTH 3aroToBKy mpu ¢ =1MM Ha goBxuny [ =15MMm;

W W W W
—_
AW N —
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MOBEPHYTH pi3enb Yy BHXiAHE IMOJOXEHHS, 3aJaTH MOBTOPHO
rmubuHy f,=IMM 1 [pOTOYUTH 3aroTOBKY Ha JOBXKUHY

[, =25...30 MM, 3a0e3meunBIIN CTyHiHYacTe pi3aHHs npu f, =1 MM Ta
¢, =2 MM, BUMIpATH iIHAUKATOPOM BinTHCcKaHHSA Ay,, po3paxyBaBLIH
F)yl Ta R’z :

3.1.9 Bukonaru nociaiau Ne2-5, 3a0€e3MeyuBIIn
nocnigoBHicTe ymoBu: f =1mM; £, =3mm; L =10mm; £ =1;
t,=4mm; [, =50mm; ¢, =1mm; £, =5mm; [ =60mM. Bumipsaru
Ay3... Ay5, A;..Ag, Ta pospaxysatu P ..P .

3.1.10 IMinroryBaTtu Ta 3anoBHUTH Taba. B.5.(nogatok B)

3.1.11 Ilo naHuM KOXKHOroO i-ro gocuiny pospaxysatu AP ,
Ji» yiralAd, =2y,

3.1.12 TloGynysatu rpadiku sanexnocrei: P, = f(z) ra
Ad, =y(P).

3.1.13 OuinuTH T1OJNIE PO3CIIOBAHHSA MMOXUOKHU a)Ady Ta

KOOP/MHATY CepelMHU Toiis poscitoBanns Ad, .

3.1.14 IlopiBHATH  3HAYCHHS oAd, Ta Agy 3

CTaHAAPTHUMHU 3HAYEHHSIMU JOMYCKiB JJs PI3HUX KBaJITETiB
TOYHOCTi, MpUBeAeHUX B Tabn. DI.
3.1.15 CdopmyinoBaTi BUCHOBKH.

3.1.16 OdopmMuTH 3BiT, 3aXUCTUTHU Ta 3J4aTU POOOTY.

3.2 BepcraTu, 00J1ailHAHHSA, iIHCTPYMEHT

3.2.1 Toxkapsi Bepcratu moa. 16K20 ta 1A62;

3.2.2  Pisui mpoxigui — T15K6 ¢=45, y=10, A=0, r=1- 2,
BUKOpPUCTOBYEMO | -2 pi3us;

3.2.3 3aroroBku 31 ctaai 45, d = 50-100 mMm Tta 1=150...400

MM,
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3.2.4 Mikpomerpu 25...50, 50...75, 75...10 mm;

3.2.5 Inunukaropu 3 uiHow npinenHs mkamau 0,005 a6o 0,01
MM, JICP>KaBKU JUUIS 1HIUKATOPIB.

3.3 3araabHi BigomocTi

[lpu o00poOui UUAIHAPUYHUX TOBEPXOHb 3aroTiBOK Ha
TOKapHOMY BepCTaTi BHHUKAIOTh NPYXHI BIATUCKAHHS:

L
y=- (3.1)
J
ne P, - pajmianbHa cki1aj0Ba CHIIM Pi3aHHSA:
Ty e .
P, =c, 1" sy .kpy, (3.2)
pr = k(} . . kyh -kyp . kap .krp ; (3‘3)

j - XopcTkicTh TexHonoriunoi cucremu BIIIJ], mpuBenena no
BepUIMHU pisus. JloBiAKOBI jAaHi, HeoOXimHi ans pospaxynky P,

npuBeneHi B Tabn.D4-D7.
JAns  OWiHKKM j JOCHIAHUM IIJIAXOM BUKOPHCTOBYETHCS
¢bopmyna (3.1), 3anucana y BUTIIAII

y=— (3.4)

ne AP - mpupowenns cunun P ; Ay - pagianbHe BIITHCKaHHS
3arOTOBKHU,I[0 BUHUKAE BHACHINOK 30inbmends Ha AP cunum Py

Ilpn iHmwmx piBHUX yMoBax pizaHHS mnpupict APy
3a0e3meuyeThbcsd 3MIHOI TIMOWMHHM pi3aHHS t, SKE JOCATAEThCA
TOYIHHAM CTymiHuaToi 3arotoBku (puc. 3.1, a). Tak ax ¢, >¢ i
AP =P —P , To Ha NpPOTOYCHIll MOBEPXHI YTBOPUTHCSA YCTYI
(puc.3.1, ©) piBHHI m[pUPOCTY paliaJbHUX BiATHCKaHb Ay .
PospaxynkoBe 3HauenHss APy, Tta 3amipsHe 3HaueHHs Ay
JI03BONSIOTH 00uncnuTu no Gopmyni (3.4) KOpPCTKICTH j BepcTaTta
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Oy = =
—— 0ot B — T = 01—
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a) 0)
Pucynox 3.1 - 3aroroBka 0 i micjs TOYiHHS
3 ¢opmynau (3.1.) BuaHO, MmO mnpu j = const 3MIHH vy
BHKJIMKAOThCs 3MiHamMu P, O4eBHJHO, 1O MOJ€ PO3CIIOBAHHS WPy

BUKJINKAE [OJIC PO3CIIOBAHHS (0, 3 LEHTPOM IPYNIPyBaHHS PIBHUM
cepenHbOMY BinTuckaHuio V. [Ipm opy = const po3TamyBaHHS Ta

BEIMYMHA [IOIs PO3CIOBAHHSA (0, 3QJCKUTh BiJ IKOPCTKOCTI

BepcraTy. Ha puc. 3.2 ne nokasaHo s BUNIAAKy, Konu j, < J,

* ‘in . ﬁ:‘
y e éf
70 ‘gﬁ j ‘

Y- =
/ ST i

C7ea =

. .“hhr ' P‘,H

P > Py 2

Pucynok 3.2 — 3anexxHicTh CHIIM Pi3aHHS IPH Pi3HUX
KOPCTKOCTSAX BepcTara
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Husbka XOpPCTKICTh j, NEpHIOro BepcTaTy HPU3BOJUTH 10

BUXOJAY MONs po3cifoBaHHA @, 3a Mexi jgomycky Td, mo

00yMOBNIOE JesAKy BiporigHicte mosBu Opaky P;. Sxmo Ha
HACTPOEHOMY BepcTaTi OOpOOJSIOTH MmapTild  3aroTiBOK, TO
HecTablnbHiCTh 3HaYeHb P, i BigmosigHe opy 3abesmedyeTses B

OCHOBHOMY HECTaOINBbHICTIO JIIHCHUX 3HAa4YCHb ONepamiiHuX

NPUIYCKIB Z, Bi AKUX 3aJICKUTh TIMOMHA pizanHsg t = 0,5z.

Orxe, NpHM BiOMUX 3HAYeHHAX npunyckie z'“ rta z'' i

JKOPCTKOCTi BepcTata j MokHa pospaxysatu P, “rta P’ i mo (3.1)
il

BU3HAYATH (IaTH NMPOrHO3) O4iKyBaHi 3HaueHHs Y, )", @, Ta

V. Tak sk noxnbka o6pobkn Ad, =2y, ToO MOKIMBO NPOTHO3YBATH

TOYHICTH 00pOOKHM Ha eTami MPOEKTYBaHHS Olepalii, mo i ABIAIEThCS
OCHOBHOIO METOIO JIaHOi 1abopaTopHOi poOOTH.

3.4 llopsinoKk BUKOHAHHA POoOOTH

3.4.1 O3HallOMUTHCSA 3 IHCTPYKILI€IO Ta pOOOYUM MiCIEeM.
3.4.2 VYcTaHOBUTH 3arOTOBKY Ha BEpPCTATi Ta 3aKPIMUTH Ii.

3.4.3 VYcTaHOBHTH pi3ellb Ta iHIAUKATOP.

3.4.4 IlporounTH 3aroTOBKY 1O BCIid JOBXHHI s
BUKJIIOUEHHSI pallialbHOTO OUTTS.

3.4.5 Ha3zHauuTu mojpady S Ta MIBHAKICTh Pi3aHHS V.

3.4.6 3ammcaTu B MPOTOKOJ €KCIIEPUMEHTY BCi BHXiJHI AaHi,
OI0 XapakTepHU3yITh BepcTaT, pPDKYYUd Ta BUMIPIOBaJIbHHIM
IHCTPYMEHT, 3aroTOBKY, pPEXHUMH OOpOOKH, OCOOIMBOCTI CXEMHU
YCTaHOBKHU 3aTOTOBKHU

3.4.7 Ilposectu gocuing Nel. Jlns 1poro HeEOOXiJTHO

IPOTOYUTH 3aroTOBKY mpu f =1mMM Ha poBxuny [ =15wmm;

MOBEpPHYTH pi3enp y BUXIJHE TMOJOXEHHS, 3aJaTH [OBTOPHO
rmubuHy ¢, =1MM 1 TIpOTOYMTH 3arOTOBKY Ha  JOBXKHUHY

[, =25...30 MM, 3a6e3neunBuIM CTyniH4acTe pisaHHs npu f, =1 MM Ta
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t, =2 MM, BUMIpATH IHAMKATOPOM BiATHUCKaHHS Ay,, po3paxyBaBIIN
F)yl Ta R’z :

3.4.8 Buxkounaru nociaiau Ne2-5, 3a0€e3MmeyuBIIn
nocnigoBHicTe ymoBu: £ =Imm; ¢, =3mm; L =10mm; ¢ =1;
t,=4mm; [, =50mm; £ =1mm; £, =5mmM; [ =60mMm. Bumipsaru
A,..A, Ta pospaxysatu P, ..P, .

3.4.9 [Iliarorysatu Ta 3anoBHUTH Tabn. b. 5.(mopatox B)

3.4.10 Ilo naHuM KOXHOro i-ro mocniny pospaxysartu AP ,
Ji»yiralAd, =2y,

3.4.11 Ilobynysatn rpadikn 3anexunocreid: P, =f(z) ra
Ad, =y(P).

3.4.12 OuiHnuTH T™OJIE PO3CIIOBAHHS TMOXUOKHU a)Ady Ta

KOOP/MHATY CEepelMHU 1o poscitoBanns Ad, .

3.4.13 3piBuaTu 3HaveHHs ©OAd, Ta Agy 31 CcTaHJapTHUMH

3HAUYeHHSMHM  JOMYCKiB s  PIi3HUX  KBaJiTEeTiB  TOYHOCTI,
npuBegeHux B Tabn. B2.

3.4.14 ChopmMmyitoBaTH BUCHOBKH.

3.4.15 OdopmuTH 3BiT, 3aXUCTUTH Ta 3JaTH POOOTY.

3.5 KourpoabHi 3annuTaHHs

3.5.1 Ilo na3uBaeThcs kopcTkicTio cucremu BITIJ[?

3.5.2 Illo € mOKa3HHKOM JOPCTKOCTI BepcTata i K HOTO
oLiHHUTH?

3.5.3 ki  3aroToBKH, OKpiM  CTYHiHYaTHX,  MOXKHa
BUKOPHUCTOBYBATH B €KCIIEPUMEHTI O OILIHIII )KOPCTKOCTI BepcTara?

3.5.4 Slxi OCHOBHI NMPUYUHU TPHU3BOAATH O HECTAOUILHOCTI
NpYXHUX BIATUCKAHb MpU 00poOIi HA HACTPOEHUX BepcTaTax?

3.5.5 Yomy B MacoBOMYy BHPOOHHITBI BHUKOPHCTOBYIOTH
O1TBII TOYHI 3aTOTOBKH, Hi)K B CEpIHHOMY Ta OJUHHUYHOMY?
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3.5.6 Sxmo a)Ady> Td, To sk MoxHa 3a0e3MEUYUTH YMOBY
wAd <Td?
3.5.7 SxmowAd,< Td, ane € Opak, yCTaHOBMTH HOro

MPUYUHHU Ta CIOCOOU YCYHCHHS.

3.5.8 Sxuii Big Mae 3aNexHICTh MNPYXKHIX BIATHCKAaHBb BiJ
pI3HHUX KYTiB pi3us?

3.59 Ym BmonmBae 3HOC Pi3Ud Ha BEIWYMHY MPYXKHIX
BIATUCKAHE?

3.5.10 OcHOBHI HUISIXW 3HUKEHHS MPYXKHIX BIATHCKAHb.

3.6 3mict 3BiTY

3.6.1 Tewma pobotu

3.6.2 Mera poboru

3.6.3 BepcraTtu, obnagHaHHS, IHCTPYMEHT

3.6.4 TeopernuHi AaHi MPO KOPCTKICTh 1 HAJIWHICTh CUCTEM
CIIn .

3.6.5 Omnuc excnepuMEHTAJIBHOTO METOAY BH3HAYE€HHS
BiITUCKaHb, 110 BUHUKAKOTHL MPU O0O0POOIl CTYHIHYACTOTO Bay.
Cxemu, mo HaBeaeHi Ha puc.3.1 a,0.

3.6.6 BuxigHi gani, A IpOBEAEHHS €KCIEPUMEHTY:

XKopctkicts BepctaTta 16K20 - 2000+3000krc/MM,

Pexxumu pizaHHs:

S=0.1mMM/06, n=18506/xB., D=100+95mM, Vp m/xB (siKy Tpeba
po3paxyBaTu)

Pizenr mnpoximuuit, TI15K6 o@=45:, y=103 A=03 r=13,
Marepian 3aroroBku - Ctans 45, oB=75kr/m>

3.6.7 Po3paxyHku pagiaJibHOI CKJIaJOBOI CHUJIM pi3aHHS 3a
dopmymnamu (3.2), (3.3), (moTpiOHI It po3paxyHKy KoedilieHTH 3
tabn. B1-b4. C,y, X, ¥, K,y, B 3aJI©XKHOCTI BiJ BUXIIHUX JaHUX
NYyHKTY 3.5.6)

3.6.8 Tabnuus b5 — BuxinHi, po3paxyHKOBi Ta JOCKHiIHI
nani. Tabauns 3amOBHIOETHCS MOCTYNOBO - CIOYaTKy BUKOHYETHCS
SKCIIEPUMEHTH 3TifHO nyHKTiB 3.4.8; 3.6.9, naHi BUMIpIOBaHb
nyHkTy 3.4.10

3.6.9 TI'padiku 3anexnocri Py=f(z), Ad=f(Py) opienTytouncs
Ha rpadik pucyHka 3.2.



31

3.6.10 TIlopiBHSAHHS 3Ha4YeHb 10 OTpUMaHi
eKCIepUMEeHTaNbHO Ta BUOpani 3 Tabn.. b.6.
3.6.11 BuchHoBKH.

Jlitepatypa

1. CnpaBounuk TtexHojora mamuHocTpoutens. — 1,2/ Ilon
pen. A.I'. Kocumosoit u P.K. Memepakoa. 1.1 — M.:
MammuHocTpoenue, 1985r.. — 656¢.

2. OO6meManmHOCTPOUTENbHBIE HOPMAaTHUBBI PEXKUMOB
pe3aHus I TEXHUYECKOT O HOPMHPOBaHUS poboTt Ha
MeTamJopexXymux crankax. 4.l. — M.MamunocTpoenue, 1974.—
406¢.

JlabopaTtopHa pobdora Neo4d

Ouinka noxndkmu 00podKkM, BUKJIUKAHOI PO3MiIPHUM 3HOCOM
pisus

Meta podoTn
YcranoButu (GakT PO3MIPHOTO 3HOCY Ppi3lsl; OLIHUTH
BEJIMYMHY 3HOCY Ta MOXHOKY 00poOku; mnobyayBatu rpadiku
3aJ1€KHOCT1 BETMYMHY 3HOCY BiJl IIJISAXY pi3aHHS.

4.1 Bepcraru, 00JaqHaHHS, IHCTPYyMEHT

TokapHuii BepcTaT; pi3zenb HNPOXiITHUH 3 MBUIKOPIKYUYOI
CTalli Ta TBEpPAOTO CIUIaBy; 3aroroBka 3 JieroBaHoi crami d =
100...200 mm; L = 500...1000 mM; mpucTOoCyBaHHS IJIsi KOHTPOJIIO
po3mipHoro 3uocy; jainiiika 0...500 mM.

4.2 3araabHi TeopeTH4Hi BizomMocTi
Posmipuuii 3Hoc AU pi3us BUMIpPAIOTH B HaNpsSMKY HOpMali
1o obpobnroBaHoi moBepxHi (puc. 4.1). mpu cTaTUUYHIA pO3MIipHIN
HaCTPOWMIll BEpCTATy YTBOPIOEThCS po3MipHuil jmanior "A". [To mipi

3HOCY pi3ns MHOYaTKOBUU  HANAroIKyBalbHHHM  po3Mmip 4,
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3MIHIOETBCS (3MEHINYETHCS) 1 MOXMOKA, BHUKIMKaHa PO3MipHUM
3HocOoM puc.4.1
AU

An Ar
A2

Pucynoxk 4.1 — Cxema BUMIpIOBaHHS pO3MIpHOTO 3HOCY
Ad,=d,—d =4,— A4 - A, +2AU, 4.1)

ne AU =f(L,); L, - noBxuHa msxy pizaHus:

-d-l
L, = dd ;
1000-s
Ha rpadiky sanexnocti AU = f(L,) (puc. 4.2) ninsuka Oa,
Ha SKif 3AiHCHIOETBCS TPUPOOOTKA pikKYy4oi KPOMKH, BKa3zye Ha

(4.2)

MiBUIEHY WMWIBHUJIKICTh 3HOCY pi3ls 3a Yac MPOXOKEHHS ILIAXY
pisanns L, . Ha pinanui a6 BinOyBaeTbes Tak 3BaHMA HOpMasbHUM
3HOC, TOOTO 3HOC 3 MOCTIMHOK MIBUIKICTIO.

4l}

M

AlF

<9
alh ™

| |
0—r7 I L

Pucynoxk 4.2 — I'padix sanexnocri AU = f(L,)
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JlinifiHa 3aleXHICTh PO3MIPHOTO 3HOCY BiJ JOBXKHHU ILIAXY
pisanHs L, Ha #insHUi a0 103BOJISE NPUHHATH 32 XapaKTEPHUCTUKY

poO3MipHOro 3HOCY BifHOCHUU 3HOC Ha 1000 M msxy pi3aHHs, sIKUN
nosHauaetbess U,,71é1 /éi . B [1, tabn. 28 c. 74] mpuseneHi

3nayenHs U, ans pisuiB 3 miacTuHamu 3 TBepaoro cmiay. Ilpu
BIIOMHUX 3HA4YEHHIX Lp ta U, 3HoC mpu #oro mnocriinii

MBUJAKOCTI (IinsHKa a0)

Lp
U= 1000 ; 4.3)

SAxmo Bpaxysatu 3Hoc AU, sKuil yTBOpPIOETbCS B Hepion
npupoOoTKH (puc. 4.2), To 3aralbHUN OYiKYBaHHUH 3HOC

(L, +1000)

AUy =AU, +AU =
1000

Uys (4.4)

Jlonyctumi sHauenns 3Hocy [AUs | pernaMeHTyeThest Ha OCHOBI
y3arajlbHeHHsI CTaTHCTUYHUX JaHuX. B Tabn. D.10 mnpuBexneHi
snauenHs [AUs] nns pisHuX cnoco0iB TokapHOi 06poOKH.

Tak sK 3HOC 3aleXUTh Big MHOXHHH (QakTopiB, HaWOiIbII
BipOriJiHI HOro 3HAaYEHHS JUI KOHKPETHHX yMOB OOpPOOKHM Kpaiie
BCHOTO OJEPKYBATH CKCIEPUMEHTAIBHUM HUISXOM.

4.3 IHopsAaaox BUKOHAHHS Po0oOTH

4.3.1 BuBYMTH NpaBuja 3 TEXHIKU Oe3MEKH.

4.3.2 O3HaWOMHUTHCS 3 IHCTPYKIIIE€I Ta pOOOUYHM MICI[EM.

4.3.3 YcTaHOBUTH Ta 3aKpIiMUTH 3aTOTiBKY Ha BEPCTaTi.

4.3.4 BubGpatu 3 HoOpMaTuBiB [2] peXHUMH pi3aHHS s
YUCTOBOTO TOYiHHS.

4.3.5 VYcTaHOBUTH pi3elp y NPUCTOCYBaHHI AJSI KOHTPOIIO
3HOCY Ta HacTpPOITH HOro.



34

4.3.6 3HATH pi3elb Ta YCTAHOBUTH HOTO B pi3lleTpumMady.
4.3.7 3amaTd KOHTPOJBHI IIISXW pi3aHHA: Lm =259,

L, =500, L, =1000, L, =1500, L, =2000, L, =2500
4.3.8 Pospaxysatu mno (4.2) noBkuHM mnpoxoxiB [ ki
BiANMOBiAal0OTh BUOpPaHUM LP,‘ 3poOUTH Ha MOBEPXHI 3aroTOBKH

BiIMITKH BiJ{ MPaBOr0 TOPIIS, SKi BiAMOBIaI0Th 3HAUCHHSIM ll,,,lé‘

. 1000-v
4.3.9 YCTaHOBHTH YacTOTy OOEpTIB IIMUHAEIS n:—d,
7[ .
BBIMKHYTH 00epTH WIMUHAENSA. 3aJaTH 3HAYCHHS t Ta S.
4.3.10 IIpoTo4HuTH 3aTOTOBKY Ha JOBXKHUHI Ipoxony /.
4.3.11 3usaTH pi3enb 1 OXOJOAWTH. YCTAHOBHTU WHOTO B

KOHTPOJIbHE IPUCTOCYBaHHS Ta BUMIipsTH 3HOC AU, .
4.3.12 TIpoaOBXKHUTH TOYMTH A0 BiaMmitku [,. Bumipsaru 3noc

AU, . Ilosroputu gocnix ans sumipis AU,..AU,.

4.3.13 [MoOynyBaTu rpadikd eKCIIEPUMEHTAJIBHOI 3aJIeKHOCTI
AU :f(Lp).

4.3.14 Opientyrounch Ha JgaHi Tabiu. B.1, BcTaHOBUTH
JONyCTHMI 3Ha4eHHs [ L, | Ta. BiamoBigarouu oMy 3Ha4eHHA [/].

4.3.15 [lpu HasBHOCTI 4Yacy MOBTOPUTH JOCIHiJ Jas pi3ms 3
IHIIUM PIXKYYUM MaTepiaiom.

4.3.16 O6roBopuTH OJepKaHi pe3yIbTaTH.
4.3.17 OdopMuTH 3BIT , 3aXUCTUTH Ta 34aTH POOOTY.

4.4 3micr 3BiTY

4.4.1 Tema poOoTH.

4.4.2 Merta poboTH.

4.4.3 Bepcraru, o0nagHaHHs, IHCTPYMEHT.

4.4.4 TeopernuHi AaHi IO 10 3HOCY Pi3lli B 3aJI€KHOCTI Bix
TOBXUHH HIISAXY pi3aHHs, 300pa3uTH Ha puc. 1.
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445 Jlami mpo pi3ui, Ta wMarepiam JeTani, TBEPIICTb,
00pOo0sSEMOCTD TI0 JTOBITHUKY [2].

4.4.6 Pexumu piza"ss: n,V,S,t. 3a J0OBiTHHKOM [2].

4.47 3anosuutn  Ttabmuuro  J[1, 3a  pe3yapTaTamu
eKCTIepUMEHTIB, BUKOHAHUX yHKTamu 4.4.4-4.4.11.

4.4.8 TI'padix 3zanexxnocti AU=f (Lp) (monibuuit mo rpadiky
puc.4.2).

449 TlopiBHSHHS eKCIIEPUMEHTAIbHUX JaHUX Ta BHOpaHUX 3
tabu. '], mpu TOYiHHI BiAMOBIAHOTO MaTepialy JeTali.

4.4.10 BucHOBKH.

4.5 KoHTpoJbHIi 3aIUTAHHA

4.5.1 S4xkuii 3HOC IHCTpYMEHTa Ha3WBAIOTh po3MipHuUM ? Sk
BiH BUMIPIOETHCS Ta HA IO BIJIMBAE ?

4.5.2 Ha mo BnimMBae 3HOC MO 3ajAaHiil rpaHi pizus ?

4.5.3 Bix 4oro 3aj1eXUTh 3HOC IHCTPYMEHTY ?

4.5.4 4k MoXHa NiABUIIATH 3HOCOCTIMKICTh IHCTPYMEHTY ?

4.5.5 Illo mpexcraBise co00OW0 JAOBOJAKA IHCTpyMeHTa?

Jns woro BoHa moTpioHa?

4.5.6 Yum nosicHUTH XapakTep KpuBoi 3Hocy (puc. 6.2)?

4.5.7 Ha sxux uncToBHX a00 YOPHOBUX OIlepanisx BIUIHB
3HOCY Ha TOYHICTh 00poOku Oinbinr Baromuii ? Illo Ha3uBawTh
BiTHOCHUM (ITUTOMUM) 3HOCOM ?

4.5.8 Sx  po3paxyBaTH  JOONYyCTUME  YHUCIO  JETallel,
o0poONeHNnX B OJHOMY MIDKHalIaroJ)KyBaJlbHOMY Tmepiomi, 3
ypaxyBaHHAM PO3MipHOT0 3HOCY ?

4.5.9 Tloxubka, BHUKJIHMKaHa 3HOCOM, € CHCTEMATUYHOIO YU
BUMAJKOBOIO ?
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Tema 3
SIkicTh NoBepxHi

JlabopaTtopHa pobdora Ne§

JlocrizkeHHsl BIUIMBY TE€XHOJIOTIYHUX ()aKTOPiB HA IOPCTKICTH

MOBEPXHi NPH TOKAPHIiil 06podui

opcTkicTIO  HA3UMBA€ThCA  CYKYNHICTH  HEpiBHOCTEW 3
BIITHOCHO MajlUM KpPOKOM, sKa YTBOpDIOE penbed TOBEpXHI i
pO3TIAAa€THCA B MeXax 3aaaHoi 0a3oBoi qoBxuHu L (puc. 5.1)

y ol
/
/Z a;(p) ’
“lEEA . N 4 x
coj - \ 4 r' v 1 =
70 = gl
%0 a{(?c‘
pol | e I =] s{s 4.8 <
P%
I e ! I
Fazocla dobwura €

Pucynok 5.1 — Penbed moBepxHi

IopcTKicTh iCTOTHO BIJMBA€ Ha EKCILUTyaTalildHI MOKa3HUKH
BUKOHABYMX MMOBEPXOHb: 3HOCOCTIHKICTh, aHTUKOPO3iiiHY CTIHKiCTB,
KOPCTKICTh CTUKIB, MIIHICTh 3'€JlHAHb Ta 1HIII.

3Ba)karouM Ha IIi BJIACTUBOCTI , KOHCTPYKTOpP , BKa3ye Ha
poboYOMYy KpECJIEHHI JONYCTUMI 3HAYCHHS MOKa3HUKIB MIOPCTKOCTI

3amada TexHonora - 3a0e3meYyuTH Ui BUMOTH KOHCTPYKTOpa ,
CTBOPHBIIHU TMEBHI YMOBU 0OpOOKHU MOBEPXHI.

Ha yrtBopeHHs Tiei um iHmOI WOPCTKOCTI BHUJIMBAaE Oarato

¢daktopiB @ (¢i3uMKO-MeXaHI4Hi BJIACTUBOCTI OOpPOOIOBAHOTO

MaTepialy , peXUMH pi3aHHS , TEOMETPis PIKYUOTO IHCTPYMEHTa Ta
iHmi (puc. 5.2, 5.3).
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Pucynok 5.3 — Brutus nozaudi S Ha 3HaueHHs R (S, > S, > S;)

Hns  ominku mopctkocti ['OCT 2789-73 BBOAATH psf
MOKa3HUKIB, cepell HUX € BHUCOTHUH TMOKa3HUK, SKUH TMOKasye
CEepeIHI0 BiJCTaHb MIX M'SThbMa 1 PO3TISAJAETHCA B MeXaX 3a7aHol
6a3oBoi goBxunu L (puc. 5.1)

13 5
Rzzg(zHi_zhi) (5.1)

s ouiHku Rz BUKOPHCTOBYETHCS METOJl CBITOBOTO MEPETHHY ,
SKHI peanmizyeTbcst 3a gomomoroi Mikpockony MMUC-11. Sxmo
00poOieHuit 3pa3ok (puc. 5.4 ) yCTAHOBUTHU Ha MPU3MY MIKPOCKOIY
TO B HOro OKyJspi MOXHa cnocrepiratu 30iibmeHHd mnpodinb
MOBEpXHI Ta JiHII BigdiKy. 3Mmimyoud JdiHil0O BWIIKY 3
MaKCHUMaJIbHOIO TOYKOK BHCTyNny (MOJOXEHHs 1) 3HIMaloTh
MOKa3HUKW HOHiyca. [loTiM mepeMimlyloTh JiHIIO BiIJTiKyKy B
noioxeHHs 2 ( puc 5.5 ) i Takox 3HIMAIOTh MOKAa3HUKH HOHiyca .
Pi3Huns moka3HukiB € BucoTa 1-1 HEpiBHOCTI

Rz




a=H —-h (5.2)

/
t:f
2

Pucynok 5.5 - IlonoxxeHHst
Pucynox 5.4 - 3pasox musa 1-i Ta 2-i mimii Bimmiky
MIPOBEICHHS IOCTITY npu BUMipIOBaHHI
BEJIECUNHH d,

Marouyn 1n’sTh 3Hau€Hb «;, BUMIPAHUX Ha 0a30Bil JOBXKMHI

3HAXOISATh

a=-i— (5.3)

Toni nificHe 3HaYEHHS BUCOTHOIO IMOKa3HUKa Rz
_ 10a
- >
° 2N
ne N-30inbmenns o6'extuBa (tabdmn. [1.2).
Ha 6a3i mocinigHO-CTaTUCTUYHUX JaHUX BCTAHOBJICHI CEPEIHBO

eKOHOMIYH1 3HaueHHs Rz oxepkaHi npu pi3HUX MeTOoAax oOpoOKH ,
YacTUHA sSKUX npuBeneHa [1, tadi. 25, c. 188].
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Meta poboTn

Bcranosutu 3anexnocti Rz=f(V); Rz=f(S); Rz=f(T); Rz=f(P);
[IponopmyBaTtu 3HaueHHs V, S, t, nis 3a0e3neyeHHsT JONYCTHUMOTO
3HaueHHs [Rz]

5.1 BepcraTtu, o01afHaHHSA, MaTepiajau

5.1.1 TokapHO-rBUHTOpI3HUI cTaHOK Moz. 1 6K20.

5.1.2 Tloagitiauit mikpockon mox. MUC-11.

5.1.3 Pi3ui TokapHi npoxiaHi 3 iactuHamu T15K6.

5.1.4 Kytowmip i pagiycomip.

5.1.5 3pasku i3 crani (puc. 5.4).

5.1.6 ITaHreHIupKyib.

5.1.7 3mamgytodo - oxonmomkyBasbHa pianHa 30P (emynbcis-31
I'OCT1975-75).

5.1.8 EtanoHu mopcTKOCTi.

5.2 3mict poboTn

5.2.1 BuBYeHHS 3aBAaHHS 1 METOJMKH MTPOBEICHHS POOOTH.

5.2.2 TlpoBeneHHs €KCIIEPUMEHTY.

5.2.3 OuiHKa HIOPCTKOCTI BUMIipIoBaHHsIM Ha Mikpockori MUC-11 3
BHKOHAHHSM HEOOX1IHUX PO3PaxXyHKIB.

5.2.4 Tpadiune 306paxenns 3anexuocri Rz = f(V), Rz = F (S) ,
Rz =F(P).

5.2.5 BUCHOBKHM IO XapakTepy 3aJeKHOCTEH.

5.2.6 Pexomenpariii 3HaueHb V, S, P, ski 3a0e3medyloTh 3ajlaHe
3Ha4eHHs RZ.

5.2.7 3axwucr 3BiTY.

5.3 MeTtoan4yHi BKa3iBKH
5.3.1 Meroauka mONIyKY 3aJeKHOCTI mapamerpa RZ Bim V, S, P,
3aCHOBaHA Ha MPOBEIEHHI OMHO(MAKTOPHOTO EKCIEPUMEHTY, MPH SKOMY
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3HaueHHS BCix (akTopiB (QikcywThCsA, a gociigyemomy (hakTopy,
Hanpukiajg V', 3agaeTbes psjll 3HAUCHbD.

5.3.2 [ns 3HaxomKeHHs 3anexHocTi RZ = f(V) o0poOka Beix cekmiit
3pasky; Ne I mpoBogstees mipu S = 0,15 Mm/00; t= 0,5 MM i P= 1 MM.

st 00poOku koxkHOT i-T01 (i=1,2. .6) ceKIlii Ha3HAYaOTh IIBUJIKOCTI
pizanns Vi 10, 20, 40, 80, 100, 120 m/MuH.

Jns mpuiHATHX 3Ha4YeHb V, pO3paxoBYIOTh YacTOTy oOOepTaHHS
LIMAHES:

1000 -V
n= w-D (5.4)
ne D - giamerp 3pasky, MM

KoxxHe 3HaueHHS U, KOPEKTYIOTh IO Tacnopty Bepcrara (mpomatok D).
OpnepkaHuii psii CKOPEKTOBaHUX ((PaKTHUYHUX) 3HAYCHb, BUKOPHUCTOBYIOTH

JUISl pO3paxyHKIB (PAKTUYHUX IIBHIKOCTEN
m-D-n
Vi= 1000 (5.5

B Ta6un.5.1. 3HaueHHs n;y Ta V, 3anHCyoTh B KoNoHKH 2 1 3. KoxHa i-a

CeKIIis 3pa3Ky 00poobsieThest 6e3 30P 3a BinnoBiqHUM 3Ha4YCHHM VIO .

Tabmuns 5.1 - Jlani gocnimpkeHHs 3anexHocTi Rz =f(V)

Pi3HuIIA BiUUCIICHD a O Knac
Ne I, v, OKYIISIp-MIKpOMETpY Rz, Mmxm | mopcr-
Jocigy | o0/xB | M/XB Mikpockora MUC-11 KOCTI

a; a az | Ay a5 | Ay

2 3 4 5 6 | 7|8 9 10 11

N[ |WIN|— |~
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5.3.3 IlopcrkicTh MOBEpXHI KOXHOI CEKIil MpOMIpsAIOTh Ha
Mmikpockori MUC-11 BusHayeHHsM napamerpa a; (puc.5.5). s 1mporo
HeoOxisHO Ha 6a3oBii 1oBkuHI | (Tabm.5.1) BUMIpATH T'STh HAROLIBIINX
3HA4YeHb @, i 3anucatu B Tabn.5.1 (konoHku 4-8). 3HaUEHHS ap ¢

ai + -+ ab
acp= 5 (5.6)

TouHicTh BHMIpPIiB 3aJ€KHTh Bil MPaBUILHOTO BHOOPY O0'€KTHBa
(tabn.[l1). Ilpu 1pbOoMy TOMNEpPEAHIO OLIHKY KJIACY HIOPCTKOCTI MOTPiOHO
IPOBECTU 3a JIOIIOMOI'O0 €TaJIOHIB IIOPCTKOCTI.

3HauyeHHs mapaMeTpa IOPCTKOCTI TOBEPXHI KOXKHOI i-TOT OI[IHKH:

10z

:TON (5.6)

ne N - 30UIbIIIeHHS MIKPOCKOITYy, BUOpaHe i3 Tabum. [1.2.

Opnepxani 3HaueHHs Rz, 3anucyrotees B rpady 10 Tadn.5.1.

Ha ocHoBi ganux 1a6m./l2 moTpiGHO yCTaHOBUTH KJIAC IMIOPCTKOCTI i
3amMcaTty 1l Noka3Huky B rpady 11 Tadm. 5. 1

BuxopucroByroun 3HaueHHs VI ta Rz, (ta6n.5.1) mortpiOHO aatu
rpagivne 300pakeHHs 3aJexHocTi Rz =F(V).

5.3.4 [lns HaxomkeHHs 3ajexHOCTi Rz = F(S) oOpoOKy BCix cekIii
3pa3ky npoBoauTH mpu t=0,5mm, V' = 100m/mMuH, P = ImMMm. [dns oOpoOku
kokHOT i-1 (1 =1 ...5) cekuii momauy Hasnauatu: Si = 0,05; 0,1; 0,2; 0,3; 0,4
MM/00. O6pobky BukoHaTH 6e3 30P.

[Ticns TokapHOT 0OPOOKH CEKILi 3pa3Ky HEOOXiJHO 3TiJHO BKA3iBOK
1.5.3.2, mpoBeCTH BUMIpH a,, po3paxyBatu Rz, 3anmoBHUTH Tabma. 5.2 i naTu
rpagiuHe 300pakeHHs 3aJexHOcTI Rz=(S)

5.3.5 Wono Rz= F(P) , 00TOYKY BCiX CEKILil 3pa3Ky MPOBOAUTH MpPH
t=0,5 MM, S=0,15 mm/00, V=100 m/xB. [Ijis KO)KHOI CEKIlii BUOpATH Pi3ll,
pazaiyc 3akpyrjieHHS OpW BepuHi skux gopiBHooe 0,5; 1; 2; 3 mm.
O06po0Oky Bectu 6e3 30P.
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Jani HeoOXiZHO MPOBECTH BUMIpH ai, po3paxyBaTu Rz 3aHecTn nani B
Tabi.5.3 1 matw rpadiuHe 300paxeHHs 3anexHoCTI Rz = F(P).

Tabmuns 5.2 — PesynbraTu A0CIHIDKEHHS 3alIeKHOCTI Rz = F(S)

S, Piznuig Bimumcnens mo okyisp- (Rz, |kiac
N MM/00 | mikpometpy Mikpockona MUC —II, [mxm |mopcr-
JOCITiAY MKM. KOCTi
ai az as da ds dcp
1 0,05
2 0,1
3 0,2
4 0,3
5 0,4

Tabmuns 5.3 - Pesynbratu gociipkeHHs 3ainexHocti Rz = F(P).

Pi3HuMIIS BITUHCIICHD 11O OKYJISP- Kiac
N P, Mikpomerpy mikpockona MUC-II, |Rz,  mopcr-
JoCIiay | M MKM. MKM | KOCTI
ai az as da ds dcp

1 0,5

2 1,0

3 2,0

4 3,0

5.3.6 IlpoBectn KOMIUIEKC pOOIT BiANOBIIHO BKasiBkam 1. 5.3.2,
00poOKy cekiii 3 BukopuctanusMm 30P. 3aHectu pe3ynbratu B Ta0I. 5.4,
3HaWTH 3anexHicTh RZ' =f '(V), Ta po3risgHyTH ii mopsn i3 3aJISKHICTIO
Rz=f(V).
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Tabmuns 5.4 - locnimkenns 3anexuocti Rz' =f'(V) npu o6tourti 3 30P

Ne v, Pi3HULIA BiTUKCIIEHD 11O Rz, | Knac
JaocHigy| n o |M/XB | OKYISIpMIKpOMETPY MIKPOCKOIa MKM | IIIOPCT
00/xB MUC-II, mxMm -

a1 az as aq as | acp KOCTi
1
2
3
4
5

5.3.7 Ha ycix rpadikax mo oci OpJMHAT 3a3HA4YUTH 3HaueHHs Rz, a 1Mo
oci abcumc - 3Ha4yeHHs nepemiHHoro Qakropy. Ha rpadikax mpoBecTH
TOPU30HTANIBHI JIiHIT, SIK1 BI/IIOBI1Ial0Th KJlacaM MopPCcKocTi (uB. Tabdn. D1).

5.4 IlopsAaaok BUKOHAHHA podoTH

5.4.1 BuBYMTH BUMOTH TEXHIKU OE3IMEKH.

5.4.2 BUBUYMTH iHCTPYKIiIO MOA0 pOOOTH.

5.4.3 [dna mBuakocterr 10, 20, 40, 80, 100 m/xB po3paxyBaTH
4acToTy o0epTaHHs WIMUHENS n, 1o Gopmydri (5.4).

5.4.4 CkopekTyBaTh 3Ha4eHHs n, Mo macnoptry (momatok b) i
3amucaty ix B rpady 2 tao. 5.1.

5.4.5 Po3paxysatu daktuune 3HaueHHs Vip mo (5.5), 3anucatu ix B
rpagy 3 tabn.5.1.

5.4.6 YcraHoBuTH Ha Bepcrtati 3pa3ok Nel, momauy S=0,15 mm/00,
rmuouny pizanns t = 0,5 MM i pizens 3 pagiycoM p = 1 MM.

5.4.7 TIpoTOYNTH KOXKHY CEKI[i0 3pa3Ky, BCTAHOBIIOIOYH BiANOBiAHI
3HA4YCHHS 1.

5.4.8 3usATH  3pa3oK 1 3a JIOMOMOrOK €TaJOHy IIOPCTKOCTI
YCTaHOBUTH KJIAC HIOPCTKOCTI MOBEPXHI KOXKHOT CEKIIii.

5.4.9 BukopucroByroun pe3yiabtaT Ta0n.2, migiopat 00'€KTHUBH.
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5.4.10 3amipstu 3HaueHHs a; (i=1...5) MO MOBEpXHI KOXHOI CEKIIii
(puc.5.4) i 3aHecTH iX B Ta061.5.5.

5.4.11 PospaxyBatu 3HaueHHs a; Ta Rz, 3amucaT iX BIANOBIAHO B
rpadu 91 10 Tabn.5.1.

5.4.12 Ilo Tabn. mopcrkocti (tadm. J[1) BCTaHOBUTH KJac
IIOPCTKOCTI, BIJIIIOBITHO OJiep)KaHUM 3HaueHHsIM Rz, Ta 3amucatu B rpady
11 Tabn.5.1.

5.4.13 Tlokazatu rpadiune 300paxeHHs 3ajiexxHoCcTI Rz= F(V).

5.4.14 YcraHoBuTH Ha BepcTaT 3pa3ok N2, rmuOuHy pizanss t = 0,5
MM, TBHIKICTH V= 100 M/XB 1 pi3enb 3 pajgiycom p=1 mm.

5.4.15 3Bammcaru B Taba. 5.2 3nauends S;= 0.05; 0.1; 0.2; 0.3; 0.4
MM/00.

5.4.16 IIpoTounTH ceKIlii, MOCIIJOBHO 3aMIiHIOKOUW Momaui S, i
3anumaroud t, V, i p HesMiHHUMH (niepiry cekmito 3 S =0.05 mwm; apyry - 3
S= 0.1 mm i gaui).

5.4.17 Bukonatu po0otry, BKazaHy B mil. 5.4.8-5.4.12; 3amoBHUTH
Tabn.5.3.

5.4.18 Tloka3atu rpadiuno 3anexHictb Rz=y(p).

5.4.19 VYcranoButH 3pazok Ne3: S= 0,2 mm/00, t = 0,5 mm, V = 120
m/muH. 3Hauenus p = 0,5; 1,0; 2,0; 3,0 mm 3ammcaty B Ta01.5.5.

5.4.20 IIporounmTH mepiry cekiliro 3pa3ka pizsiieM 3 p =0,5 mwm,
JpyYTy CeKmiro pizueM 3p =1 MM i gami.

5.4.21 BukoHatH KOMIUIEKC poOiT, Bka3aHux B mil. 5.4.8-5.4.12 Ta
3aMOBHUTH Ta0JL.5.4.

5.4.22 3o0paszutu rpadiuHo 3anexHicTb Rz = y(p).

5.4.23 Tlporectu KoMmIuieKC poOiT, BKazaHux B mil. 5.4.3-5.4.12 npu
YMOBI, 110 00TouKa 3pa3ka Ned npoBoautbes 3 30P; 3anoBHUTH Tabn.5 4.

5.4.24 3o006pazutu rpadiuno 3anexnicte Rz'=f'(V) Ha rpadiky, mo
MoKa3ye 3aliekHicTh Rz= f(V).

5.4.25 CdopmymnroBaTd BHCHOBKH TII0 XapakTepy OJepKaHUX
3QJIEKHOCTEN.

5.4.26 Od¢opmuty, NiANKACATH i 3AXUCTUTH 3BIT.
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5.5 3wmicr 3BiTY

5.5.1 Tema pobotu.

5.5.2 Mera pobotu.

5.5.3 BepcraTn, obnagHaHH, IHCTPYMEHT.

5.5.4 TeopernyHi JaHi MO JO BIUIMBY TEXHOJOTIYHUX (haKTOPiB Ha
HIOPCTKICTh MOBEPXHi.

5.5.5 Po3paxyHku peKUMIB OOpOOKM Ta MPOTOKOJ BHUMIPIOBAHb
3anexHocti Rz=F (V), Tabmuus 5.1. ['padik 3anexxnocti Rz =F (V).

5.5.6 IIportokon BuMiptoBaHb 3aniexkHOCTI Rz=F(S) Tabmuus 5.2
I'padix 3anexxnocti Rz =F(S).

5.5.7 Tlporokon BuMiproBaHb 3asiexxkHocTi Rz=F(P) Tabnuis 5.3

I'padix 3anexxnocti Rz =F(P).

5.5.8 Tlporokon BumiproBanb 3anexHocTi Rz’=F'(V) npu o0pobii 3
Bukopuctanus 30P. Tabnuus 5.4 ['padik 3anexHocti Rz =F' (V).

5.5.9 BucnoBkwu.

5.6 KonTponbHi nuTaHHSA

5.6.1 SIxi Bu 3Ha€Te mMapaMeTpH IOPCTKOCT?

5.6.2 Ha ski ekclulyaTalliiiHi TOKa3HMKH BIUIMBAE€ MIOPCTKICTh
MOBEPXOHb JIeTanell MalnH?

5.6.3 Yomy 3i 30inpieHHs M moxavi S mapamerp Rz 30inbinyerbes, a
31 30UTBIIEHHSIM pajiiyca p - 3SMEHIIYEThCS ?

5.6.4 UuM NOSACHIOETHCS XapaKTep ojepkaHoi 3ayiexkHocTi Rz= F(V)?

5.6.5 Sk i yomy 30P BrumBae Ha MOPCTKICTh MOBEPXHi?

5.6.6 Ha sKkuX MBHIKOCTSAX pi3aHHS Kpaimle TOYUTH CTajb Tiel
MapKH, IO JOCHIHKYEThCS?

5.6.7 Ski dakropu, kpim S, V, p ta 30P, BIUIMBaOTh Ha MIOPCTKICTh
MOBEPXHI, SIKa 00pOOIISAETHCS TOUIHHAM?

5.6.8 SIka OocHOBHA imes OfHO (haKTOpPHOro excrepumenty? KMoro
HEJIOJTIKH.
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Tema 4

Ckiananns i popMyBaHHS SIKOCTi BUPOOIB NPH CKJIAAAHHI

JlabopaTopHa podora Ne 6
Po3paxyHok cK/1agaJbHOr0 pO3MipHOIro JIAHIIOra Ta iioro
AOCJIiIHA nepeBipka

Meta pobdoTn

Po3paxyBaTu mnapaMerpu 3aMHUKapU0i JAHKH CKJIaJaJlbHOTO
po3mipHoro naHnipra (mani CPJI) nBoma MmeromamMu Ta BUKOHATH
JOCHIJIHY TIepeBipKy pe3ynbTaTiB PO3PaxXyHKY.

6.1 Marepianu i iIHCTpYyMeHTH

6.1.1 Habip pgeramedd s Moueni CKIaJadbHOI OJUHUIIL
(puc.6.1);

6.1.2 Habip myniB s BUMIPIOBaHHS JiHCHUX 3HaYeHb
3aMmukarwuoi nanku 3PJI;

6.1.3 Habip kiHmeBuX Mip A BUMIipIOBaHHS po3Mipy 4,

KPOHILUTENHY;

6.1.4 Mikpomerp 0...25 MM [0 BHUMIPIOBaHHA pPO3MipiB
mamo;

6.1.5 IlranreHuupkyb 3 1iHot noaiiku 0,05 M.

6.2 3aranpHi TeopeTnuHi BizomMocTi

B Teopii po3paxyHKiB pO3MipHHX JIaHIIOTIB B OCHOBHOMY
BUPIMIYIOTHCA ABI 3amadi: mpsma Ta oOepHena. [Ipsma 3amava
MOJIATA€ B TOMY, IO NMPU ICHYIOYUX MapaMeTpax 3aMHKal40l JIAHKH
po3paxyBaTH MapaMeTpu BCIX CKJIAJOBUX JIaHOK, TapaHTOBAaHO
3a0e3meuynux 3ajJaHl mapaMeTpu TOYHOCTI 3aMHKAal40l JIAHKH
npu ckiananHi. OGepHeHa - MOJATae B TOMY, LIO MpPH 3aJaHUX
nmapaMeTpax CKJIaJOBHX JIAHOK OOYMCIMUTU OYiKyBaHE 3HAUCHHS
napaMeTpiB 3aMHKar40i JIAHKH.
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Po3paxyHKH MOXHa NPOBOJUTH ABOMa METOJAMH: MaKCUMYMY-
MiHIMYMYy (TpaHMYHUX BiAXwieHb) Ta BiporigHuMm. [lpum pimenHi
obepHeHOi 3ajadi METOJOM MaKCUMyMYy-MiHIMyMy MapaMeTpu
O00UYHCIIOITHCS 32 HACTYIHUMHU QOpMyTIaMu:

HomiHanbpHe 3Ha4YeHHS 3aMHKAI0O4Y0i JIAHKH :

A=X4-Y1 6.1)
i=1 7=l

ne A i A/. - HOMIiHaJIbHI 3HAYCHHS, BIANMOBIAHO, 30UIBIIYIOYUX Ta

3MEHIIYIYMX JaHOK; #n, 1 N, - KIUIbKICTb, BIANOBiAHO,

301BIIYIOUMX Ta 3MEHINTYIOYHUX JIAHOK B PO3MIPHOMY JaHIIO3I.
I'paHu4HI BIIXUIEHHS 3aMUKAOY0] JaHKH:

Bepxue :  ESA, =Y ESA - Y EI, (6.2)
i=1

J=1

wkne 1 EIA, = EI4— Y ESA, (6.3)

i=1 j=1

Honyck 3aMuKaro4oi JaHKU:

TA, = iTﬁi + iT;lj (6.4)
i=1 j=1

@®opmyna (6.4) € KOHTPOIBHOK Ta BHUKOPUCTOBYETHCS IS
nepeBipKU PO3paxyHKIB.

SKkmo po3paxyHOK pO3MIPHOTO JIAHIIOTa BeNeThCA 32
JOMOMOTOI0 BIPOTIAHOTO METOAY, TO IapamMeTpu OO0YHCIIOITHCSA 3a
TaKUMU POPMYJIaMH:

CepesHe 3HaUYEHHS KOXKHOTO {-0I'0 CKJIaJ0BOr0 JIAHIIIOTA !

— A4 4 N
4= L a0d=4 (6.5)
2

icp
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Je Q, - KoeQilieHT BIHOCHOI acUMeTpii, AKuHl fABIsge cOO0I0

BEJIMYMHY HECMIiBOAJaHHS MaTeMaTHyHOro odikyBanHs M (A))

(cepennboro apudmernunoro A;,) 3 KOOpAMHATOIO CEPEJUHH IO

nonycky A,TA,, mo BupaxaeTbcs B JONAX MOJOBUHM JN0MycKy 14, :

M(A)—-A A

q =——-"—7""L (6.6)

2T4,

[lpu pos3paxynky (6.5) 3HaueHHs «Q,Oepyrh 3 Tabn. J.1 mis

MOBEPXOHb, 110 OXBAYYIOTh, 31 3HAaKOM " + " Ta JJIsl MOBEPXOHb, SKi

oxBaueHi, 31 3HaKoM " - "

CepenHe 3HaudeHHs 3aMHKaludoi JIAaHKK 1O  CepeaHiM

3HAYEHHSM CKJIaJIOBHX JIAHOK:

A=Y 4 :iﬁiﬁé—i;{iﬁé (6.7)
i= Jj=

Honyck (mone po3ciloBaHHS @, ) 3aMHKar040i JAHKH:

TA, =, |> 047 A7 +2) TA, -TA -2, -4, -1, (6.8)
k=l

i=1

ne A, - koedimieHT, M0 XapaKTepuU3ye CTYIiHb BiIMIHHOCTI 3aKOHY
po3noniny Ai JIJaHKU BiJf HOpMaJIbHOTO
_ 60
T

1

(6.9)

3nauenus A,,- cmig Opatu 3 tadn. J.1. (moratox J.) s
3aMHUKa4oi  JIaHKH A, A =1, xoediuientn  Kopemsuii
7,=0,62...0,8. (Tabn. J1.3.). KopenipoBaHuMu (B3a€MO03a1€KHUMU) €

nankn A, 1a A, A, ma Ay, A; Ta A;. Tak K BOHH MOXKYTh
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OyTH BHMTOTOBJICHHI Ha OJIHIM omepalii, Ipu OJHAKOBIH HACTPOMII
PIKY4Oro iHCTPYMEHTY.
ol4) ol4)

N

0\ am A 01 Am A
- alTAi allAi
A Q51AAn)
125//45%/‘7/ 74
Ao Ao
a 0
a — MOBEPXOHb, 0 OXBa4ylOTh (po3Mmip A7); 6 — MOBEPXOHb,
aKi oxBadeHi (po3Mmipu Al, ..., A6)

Pucynok 6.1 — Cxema, 110 MOSICHIOE BU3HA4YEHHS CEPEIHHOIO
3HAYCHHS CKJIAJIOBOT JIAaHKH JIJIST PO3MIpiB a) 1 0).

'paHuuHi 3HAYCHHS 3aMHKAKYO0T JIAHKH

. - T4
A=A + 2A (6.10)
. = T4
Al =4, - 2A (6.11)

3unauenns TA,, pospaxoBani mo (6.8), 3aBKAM MEHII, 4uM

snayenHss [A,, pospaxoBani mo (6.4), 1mo, 30Kpema,

MiATBEPIKYETHCS JOCATHO MEPEBIPKOK Y X011
snabopatopHoi podoTu Neb

6.4 Ilopsinok BUKOHAHHA Po0OTH

6.4.1 BuBuWTH mpaBHUia TEXHIKH Oe3MeKU
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6.4.2 O3HaiioMuUTHCh 3  IHCTPYKLi€l Ta  TEXHIYHUM
OCHAII[EHHSM POOOTH.
6.4.3 BukoHaTu pucyHOK 6.2.

'é ™ A=10507
07

A A L

— ] 13

TR IO P
SRl | B 1 +J06
AAsAs=5

L]

-1
Ar=39 1
Azll.__ JA: _‘_Az_ji_js_jj_ As
| 4 \_
Pucynox 6.2 - Mogenb ckjagajlbHOI OJUHUIII Ta PO3IMIpHHH

JTaHIIor A.

6.4.4 PospaxyBaTu po3MipHHH JIAHIIOT METOA0M "max-min",
BUKOpUCTOBYOUH popmynu (6.1)-(6.4).

6.4.5 PospaxyBaTu pO3MipHUH  JAHOIOr HMOBIPHICHUM
METOJIOM, BUKOPUCTOBYIOUH popmynu (6.5)-(6.11).

6.4.6 3iOpatu ckiagaidpHy OAMHHIIO (puc.6.2) Ta MynmoMm
BUMIipsATH 3a30p. Ilpm HasBHOCTI HaTAry WOro ONIHIOIOTH
PO3pPaxyHKOBHUM LUISXOM, BHMIPHUBIIW PO3MIpHU KpPOHIUTEWHY Ta
KOMILJIEKTY Iai0.

6.4.7 IllnsxoM BUNaAKOBOTO BifOOpPY KpPOHIITEHHIB Ta a0
MOBTOPHUTH ckiagaHHs 10 pa3iB, KOXKHOTO pa3y OLIHIOIOYHU OJepKaHi

3HauyeHHs1 A, , TOOTO 3a30py abo HaTATY.
6.4.8 TIlo Bubopui 3 n=10 oumiHUTH po3Max :

W,=A" -4 (6.12)
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6.49 Buxopucrosyrouu 3HadeHHs W,, onepxkaHi iHIMMH

OpuragamMu CTYACHTIB, pO3paxyBaTH CEpeJHE 3HAYEHHS pPO3Maxy:
3araibpHa KiIbKiCTh BUOOPOK moBHHHA OyTH m=5 (110 n=10 30ipoK)
6.4.10 PesynbraTé po3paxyHkiB 3a popmynoro 6.13 3aHecTu y

Tabi. 6.1.
iWi
—

W= (6.13)
m

Jie m - 4YUCII0 OJlepKaHuX 3HaYeHp W,. m He MeHI 5

6.4.11 OOuMcAUTH  CcepeJHE  KBaJApPaTHYHE  BiIXUJICHHS
3aMHUKaI04Y0l JaHKH:

SA, =

w (6.14)
an

ne a4, - Koe(ili€HT, 3HAYEHHs SAKOro MNpHUBEAEeHI B Tali.

H.2.(donmatok /J])

6.4.12 BusHauutu Haiibinpmie Ta HalMEHINE 3HA4YEHHS
3aMHUKaI0401 JIAHKH A, , BUKOPHCTOBYIOYH JIaHI EKCIEPUMEHTY:
ia _ 4 .
A=A, +354,; (6.15)
ii_
A' =A4,-354,.

6.4.13 Po3paxyHKOBi Ta eKCHEpUMEHTaJbHI JaHi BHECTH B
TabuI.

Tabauus 6.1 — 3BeaeHa TabauIlsa 3HaYSHb 3aMHUKA04YO01 JIaHKa,
OACPpKAaHUX CKCIICPHUMCHTAJIBHUM Ta PO3PAXYHKOBUM METOJaMU

OneprkaHi po3paxyHKOBHM
METOI0M
max-min HMOBipHiICHUM

OnepxaHi
€KCIEPUMEHTAIBHO

3HaYEeHHS 3aMUKa0401
JIAHKH, MM
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Haiimenmre AA min

Haii6insme AA max

Honyck TA,

6.4.14 OOroBopuTH OAepXk aHI pe3ylbTaTH Ta cHOPMYITIOBATH
BUCHOBKH.
6.4.15 OdopmuTHu Ta 3aXUCTUTH 3BIT.

6.5 KonTpoabHi 3anuTanus:

6.5.1 Illo Ha3uMBaeThCA CKIAAATBHUM PO3MIPHUM JTaHIIOTOM?

6.5.2 Sk Ha3WBaIOTHCSA JAHKHU, SKi BXOIATH Y PO3IMIpHHUH
JaHIor?

6.5.3 Cytb npsiMoi Ta oOepHEeHOT 3a/1a4, sIKi BUPIMIYIOThCS MPH
PO3paxyHKy pO3MipHHUX JIAaHIIOTIB.

6.5.4 Meroau po3paxyHKY pO3MIpHHUX JIAHI[IOTIB.

6.5.55ki ocHoBHI (OpPMYIH  BUKOPHCTOBYIOTHCS  MpPH
pO3paxyHKax pO3MipHHUX JaHLIOTiB?

6.5.6 lllo xapaktepusye koedinieHT acumeTpii a?

6.5.7 lllo xapakrepusye kKoedilieHT BIIHOCHOTO PO3CiIOBaHHS
A?

6.5.8 Illo xapaktepusye KoedimieHT Kopeasii r?

6.5.9 fAxi mepeBaru Mae BIPOTIIHUNW METOJ PpPO3PaXYHKY
PO3MIpHHX JAHIIOTIB?

6.5.10 [Jlng sAKMX PO3MIpHUX JAHIIOTIB Kpalmle 3acCTOCYBaTH
MeToa "max-min", a 1y AKMX WMOBIpHICHHI?

6.6 3micT 3BiTY

6.6.1 Tema pobotu .

6.6.2 Mera po0oTH .

6.6.3 Matepiaiu i iHCTPYMEHT..

6.6.4 Crucni TeopeTHYHi MOJOXKEHHS IO IO PO3PaxXyHKY PO3MIpHUX
JAHIOIOTIB 32 JIONOMOTOI0 METOIYy MAaKCUMyMy — MiHIMyMy Ta
WMOBIpHICHOTO METO/Ty. 3alMCaTH BiMOBIIHI PIBHSIHHSL.




53

6.6.5 PucyHok 6.2.

6.6.6 Po3mipu neraii y CKJIaJOBill OJMHUII METOJUYHUX BKa3iBOK,
nanpuknan 4, =10, .....4, =39 7% .

6.6.7 Po3paxyHku po3MmipHOro jaHitora mno gopmynam 6.1 — 6.4
BIJINIOBIJTHO 33JIaHUM po3MipaM jieraiei (MeToaoM max-min).

6.6.8 Po3paxyHOK pO3MIpPHOrO JIAHIIOTa KWMOBIPHICHUM METOJIOM.
Jnst pospaxyuky A, 3a ¢opmyiioro (6.5), Tpeba BHOpaTH o, - KoedillieHT
BimHOCHOT acumerpii, 3 Tabn. — 1.1 (momarok [I. KoedimieHT mominbHO
BUOpaTH BpaxOBYIOUM [IedKi YMOBH: cepiiiHe BHPOOHHIITBO; 00poOKa

METOJIOM aBTOMAaTHYHOIO OTPUMaHHS PO3MIpIB; a TaKOX BBa)Karo4H, IO
nporec 00poOKHM MPOTIKaE y CepeHIX YMOBaX, 1 001aTHaHHS HE 3HOLICHE).

6.6.9 TlogibHo mo puc. 6.1, cxemu po3TallyBaHHS A 3a

pO3paxyHKaMH.

6.6.10  Po3paxyHOK J0nycKy 3amukaro4oi jlaHku [logiOHo 1o puc.
6.1 3a popmysoro 6.8 Ta 6.9, MOTPiOHI KoedirieHTn BUOpaTu 3 Tadm. /1.1,
taou. /1.3 (moxgarok J1)

6.6.11  Pospaxynku 3a popmynamu 6.10 Ta 6.11.

6.6.12  Tabmung 6.1. [IpoTokon BUMipIOBaHb.

6.6.13  BucHoBKwU.

6.7 KonTpoabHi 3anuTanHs

6.7.1 1o Ha3uBaeThCS CKIAAATBHUM PO3MIPHUM JIAHIFOTOM?

6.7.2 Sk Ha3UBaIOTHCS JTAHKH, SIKi BXOJSTH Yy PO3MIpHUH JaHIIOT?

6.7.3 Cytp mpsiMoi Ta oOepHEHOI 3ajay, SKi BUPINIYIOTbCA MpPH
PO3paxyHKy pO3MIpHHX JIAHIIIOTIB.

6.7.4 Meronu po3paxyHKy PO3MIPHUX JIAHITIOT1B.

6.7.5 SIxi ocHOBHI (hOpMYJIH BHKOPHUCTOBYIOTHCS MPH PO3PaXyHKaX
PO3MIPHUX JIAHITIOTB.

6.7.6 1o xapakrepusye koedilieHT acumeTpii & ?
6.7.7 Illo xapakTepu3sye KOehillieHT BIIHOCHOTO po3CitoBaHHA A ?
6.7.8 1o BpaxoByr0 Koe(illi€HT KOpENsIii # ?
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6.7.9 Sxi mepeBarm Ma€ HMOBIPHICHMH METOA  PO3PaxyHKY
PO3MIpHHX JIAHIIIOTIB?

6.7.10 Jlns SKMX PO3MIPHHMX JIAHIIOTIB Kpalle 3aCTOCOBYBATH
METOJ “max-min”, a JuIst SKHX HMOBIpHICHHIA?

6.8 Jlitreparypa

1 . CnpaBo4HuHK TexHOnora MamuHoctpourtensd. — T.1,2 / Tlox
pen. A.I''Kocunosoit u P.K.MemepsikoBa. — M.: Mamunoctpoenue , 1985.
— 656 c.

2 . Cononnn U.C., Cononun C.H. Pacuer cO0pouHBIX 1
TEXHOJIOTMYECKUX pa3MepHBbIX 1eneil. — M.: MammnocTtpoenue, 1980. —
112 c.
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JlopaTok A
(10 1aGopaTopHoi podoTu Ne2)

Tabmuus A.1 — IIpoTokon pe3ynpTaTiB BUMIPIOBaHb TOXHOOK
YCTaHOBKH B IIAaHTOBOMY IMaTPOHI

Homep| PesynmeTaTé BUMipIOBaHb, MM 5 n Wi = } -
BUOIp z X, o Z X ; J_ sa
KH i=1 X = —j:I _X/'l'i
; .
10

4

5

Ipumimka. Jns mocmimie Ne2 i1 3 tabmumi tpeba odopmutu 3a
aHoJoriero 3 Tabim. A.1l

Tabnuus A.2 — 3HaueHHs KoedilieHTa d;

Kinekicts

BUMIpIOBAHb | 3 4 5 6 7 8 9 10 15

B BHOOpII

Koedimienr | 1,69 | 2,06 | 2,33 | 2,53 | 2,70 | 2,85 | 2,97 | 3,08 | 3,47
a.

1
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Tabmuus A.3 — HOpMaTHBHI JJaHi 11010 MOXHOKH YCTaHOBKH
Meron  06pobOku | Hampsim [Toxnbku yCTaHOBKM, MKM, IIpU JiaMeTpax
6a30BOi MOBEpXHi | 3MileHHS | 0a30BOi HOBEPXHI 3arOTOBKH, MM *
3arOTOBOK 3ar0TOBKU . . .

Bin 18 10 30 | Bin 30 1o 50 | Bix 50 mo
80
Touinus Ta YcraHOBKa B IAHTOBOMY MATPOHI
WHQYBARHA N0 7 | o i i | 20...45 | 25...50 30...75
Ta §-My
KBaJliTeTaM
TOYHOCTI
Kanibpoani panianphuii | 70 90 100
npyTkd mo 13-m
pyT! Y| ocboe 50 60 70
KBaJITETY
TOYHOCTI
nidpyBanns YcraHOBKa B TPhOXKYJIAYKOBOMY MATPOHI
MOBEPXHI .
PR Pagianbue | 20 20 30
OJTMHUYHOT
3ar0TOBKH OcroBuii 10 10 15
YucrtoBe TouinHs | Pamianeue | 50 50 80
MOBEPXHI N
PRl Ochommii | 30 30 50
OJTMHUYHOT
3arOTOBKU

Ilpumimxa. * - TIoXuOKM yCTAaHOBKM B MKM ISl JAHUX JMANlO30HIB
IiaMeTpiB BUMIPIOBAaHHS KOHTPOJIIOIOTHCS Ha BifCTaHi B 6a30BOTO
topiro Bimmosigao 50, 75, 100 mm.
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JlonaTtok b

(10 1a6opaTopHoi po6oTu Ne3)
Tabmuns b 1 - 3HadeHHs koedilli€HTIB Ta MOKa3HUKIB CTYITIHEH Y popMyIti
JUTS PO3paxyHKy cuiu Py Jij1sl 30BHINTHBOTO TO3/I0BKHBOTO TOUIHHS

OO6pobmoBaHuii Marepian KoedirienTn Ta mokasHuKu

Marepiain pixydoi Cpy Xpy | Ypy Npy
YaCTHHU
IHCTPYMEHTY
Crainb TBepauii crutaB | 243 1,0 0,6 -0,3
KOHCTpyKLiiiHa | IlIBuakopikywa | 125 | 1,0 | 0,75 0
=75 Kc/m> CTaJlb
Yagyn cipuii | TBepaumii cruiaB | 54 1,0 | 0,75 0

HB 190

YaByH KOBKHI 43 1,0 | 0,75 0
HB 150

Tabmuna b 2 - ®opmynu s pospaxysky koedinienty K, , axuit

BpPaxOBYIOE MEXaHIYHi BJIACTHBOCTI OOpOOIIOSMOro MaTepiaiy

Cranb
KOHCTPYKITiifHa

YasyH

cipuii

KOBKHH

co(2]
75

PAy”
Ki(j =l Tan
190

Kiﬁ:(

i
150

]np*

* OKa3HUK Np AUBHCH Yy TabI. b.3.

Tabmans b.3 - Iokasnuk cTyneHio np y GopMynax 1jist BU3HaAYEHHs
koedirtienra KMp mipu po3paxyHKy pajiaabHOl CKIIag0Boi cuin P,

OO6poburoBanuit MaTepiat

[Toxa3HUK CTemeHi n, mpU Marepiaii
PLKYY01 YACTUHU IHCTPYMEHTY

3 TBEPAOIO 3 MIBUAKOPIKYJIOT
CIUIaBY cTani
Crasib KOHCTpYKITifiHA 1,35 2,0
YaByH cipuii Ta KOBKHH 1,00 1,3
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Tabmuus b.4 - IlonpaBouni koedilieHTH, ypaxOBYIOYM BILIUB
reoMeTpii iHCTpyMEHTa Ha CKJIaJIOBYy CHJIM Pi3aHHA NPH TOYIHHI CTalli Ta
YaByHY

ITapamerpu Marepian [MonpaBounui
pLKydoro Koe(illieHT

HaiimenyBanns | Benuuunna IHCTpyMEHTa CumBon | 3HayeHH
['onoBHUM KyT 30 TBepnul crnas K,y 1.30
Y, rpan 45 1.00
60 0.77
90 0.55
30 IBuaKOpiKyYa 1.6
45 CTallb 1.00
60 0.71
90 0.44
[epenniit KyT -15 TBepnul crnas K,p 2.00
Y, Tpaj. 0 1.40
10 IBuaKOpiKyYa 1.00
10-15 CTallb 1.60
20-25 1.00
Kyt naxuny -5 TBepnul crnas Ksp 0.75
TOJIOBHOTO 0 1.00
Jie3a, A Tpaj. 5 1.25
15 1.70
Paniyc npu 0.5 [IBuKOpiIXKYyYa Kip 0.66
BEpILUHI T, 1.0 CTallb 0.82
rpaj 2.0 1.00
3.0 1.14

[Mpumitka. Jns pi3uiB 3 mBUIKOPDKYUoi cTam npuiiMatu KA, = 1;

1711 pi3uiB 3 TBepAoro cmasy K= 1
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Tabmuus b.5 — Buxingni, po3paxyHKOBi Ta eKCIIEpUMEHTAIBHI JIaHi.

N 4 |E g Ilpupict BiATHCKaHb, MM 5z - S
Ne /it E L§ g g § & E & E g
=12 |8 |E | AYl | AY2 | AY3 | AYi | ¥ & =
1 2 1
2 4 | 2
3 6 | 3
4 8 | 4
5 10 | 5
Tabnuus b.6 - TabnuuHi 3Ha4YEHHS JOMYCKiB
Jlomycku Ha po3MipH, MM
Ksanmurer | binpm 3 120- | 180- | 250- | 315-
6-10 | 10-18 | 18-30 | 30-50 | 50-80 [80-120
10 6 180 250 315 400
7 12 15 18 21 25 30 35 40 46 52 57
8 18 22 27 33 39 46 54 63 72 81 89
9 30 36 43 52 62 74 87 100 115 130 140
10 48 59 70 84 100 120 140 160 185 210 230
11 75 90 110 130 160 190 220 250 290 320 360
12 120 150 180 210 250 300 350 400 460 520 570
13 180 220 270 330 390 460 540 630 720 810 890
14 300 360 430 520 620 740 870 | 1000 | 1150 | 1300 | 1400
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JlonaTtoxk B
(10 1abopaTopHoi po6oTu Ned)

Tabmuug B.1 - JlomycTume po3MipHE CIIPAlIOBAHHSA 1HCTPyMEHTa IIPU
00poOI11i MapTii 3arOTOBOK, MKM

OO0poOsieMuii
poaMIp, MM O0poOka
YOpHOBA YICTOBA TOHKA
Jo 30 30...80 15 2
Binpmre 30 go 80 45...120 20 3
Binbmre 80 g0 180 60...150 30 6
Binpmre 180 g0 360 75..200 40 10

Tabmuus B.2 — [IpoTOKOI BUMIpIOBaHb.

No [nsax JoBxuHa 3HoC
eKCTIepUMeHTy | pi3aHHs Lp.x. npoxoay Ha | pi3us, AUi
(m) aerauni li (Mmm)
250
500
1000
1500
2000
2500

N[N | B[N
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Homatok I
(10 1aGopaTopHoi po6oTu NesS)
Tabmuus I'.1 - DokycHi BiactaHi Ta 30UTbIICHHS MPH BUMIPIOBaHHI Ha
mikpockoni MUC-11

dokycHi BijcTaHi 30ibIIeHHS Bumipsai
Nen/n o00'extuBa F 00'extuBa N 3HauYeHHSI Rz, Mkm
1 25,02 5,9 320...19
2 13,89 10,5 10...3,2
3 8,16 18 10...3,2
4 4,25 34,5 3,2...0,8
Tabmuus .2 — Kinacn moperkocti noBepxons mo 'OCT 2789-73
Kmac  mopcrkocti | ITapamerpu mopcTKOCTi, MKM bazoBa noBxuHa
MTOBEPXHI Ra Rz [, MKM
1 - Bix 320 mo 160 3,0
2 - Big 160 mo 80 3,0
3 - Big 80 1o 40 3,0
4 - Bix 40 mp 20 2,5
5 - Big 20 1o 10 2,5
6 Big 2.5 no 1.25 Big 10 10 6,3 0,8
7 Big 1,25 10 0,63 | Big 6,3 mo 3,2 0,8
8 Big 0,63 10 0,32 | Bixg 3,2 no 1,6 0,8
9 Big 0,32 10 0,16 | Bixg 1,6 mo 0,8 0,25
10 Big 0,16 10 0,08 | Bixg 0,8 m0 0,4 0,25
11 Big 0,08 10 0,04 | Big 0,4 mo 0,2 0,25
12 Big 0,04 10 0,02 | Bixg 0,2 10 0,1 0,25
13 - Big 0,1 mo 0,05 0,08
14 - Bix 0,05 10 0,025 | 0,08
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Jdonpatoxk J{
(10 1aGopaTopHoi po6oTu Ne6)

Tabmuus J1.1 — 3HaueHHs KoedillieHTIB BITHOCHOTO PO3CiFOBaHHS i
KoeIIlieHTIB BIIHOCHOI acUMeTpii

CrtaHOBHIIIE TIPOIIeCy, 00JIaIHAHHS 1 OCHAIIICHHS

Bun Bupo6- IT
o11ec e
P 106 i[)y)K OO0tagHaHHS
HUIITBA [PH| BiaBa)KEHI/H“A Cepenni 3HOIIECHE.
BimoBiz - ) OBH. IIpucTocyBanHs
Meromn dopmyari Obnanmanms 06?11:1I HaHHS I1){e KO }::];Ki
HOCTI pO3MIpiB HOBE. A T POTII.
HE 3HOIIIEHE, oLIeC HE
obJragHaHHs IpucrocyBanHst - po .
ool i BiI1aKeHMN.
3aIaHii YKOPCTKI
TOYHOCTI

A, a, A | a A, a,

Koopaumyrodi
pO3MipH, SIKi MarOTh 0,92 0 115 0.1 1,30 0

CUMETPUYHUN
PO3MOILT

) O0poOKa MeToIOM
Macose i aBTOMATHYHOTO 0,92 0,03 1,15 0,06 1,30 0,08

Gararoce- |  onepianms posmipis

pifine O6podka METOIOM

MIPOOHMX TPOXOIB 200
Bg’“”.l”‘YBaHH“' 1,00/ 0,05 | 1,05 0,08 | 1,25 | 0,12
I/IMlpIOBaHHSI
FpaHI/I'lHI/IMI/I
KoiOpamu

Koopaunyrodi po3mipn
(sIKi MaroTH 1,15 0 1,35 O 1,45 0

CHMETPHYHHUI PO3IOMIN)

O0poOka MeToIOM
aBTOMAaTHYHOrO 1,15 0 1,35 0,12 1,45 0
Cepenne OTPHUMaHHSI PO3MipiB

O0poOKa MeToIOM
MIPOOHUX TTPOXOIB.
BuMiproBanHs 0,95| 0,15 1,15 0,18 1,25 0,20
YHiBepCaJIbHUM
IHCTPYMEHTOM.
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Tabmuus JI.2 — 3naueHHs KoedimieHTa I BU3HAYEHHS

CCPCAHBOKBAIPATUIHOI'O 3HAUYCHHA PO3Maxy

00’em a 00’em a 00’em a
BHOOpKU N N BHOOpKU N N BrHOOpKU N N
5 2,326 14 3,407 18 3,640
9 2,970 15 3,472 19 3,689
10 3,078 16 3,532 20 3,735
11 3,173 17 3,588

Tabmuus /1.3 — 3nauenHs koedilieHTa KOPesil s pi3HUX

oTepartiit

HaiimenyBanns oneparii

3HaueHHs KoedilieHTa

KOpEJISIii

O0poOKka makeTa Jeraneii Ha 0,65...0,72
(hpe3epHOMY BepcTaTi

O0poOka maprii gerasneii Ha 0,62...0,70

TUTOCKO-TIUTi D yBaJIbBHOMY
BepCTaTi:

a) nepudepiero kpyra 0,72...0,80

0) TopIieM Kpyra 0,48...0,35

Pi3ka Ta BupyOKa meraneit 3 0,35...0,48

OJIHOI0 JIMCTa




